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1.0 PROJECT MANAGEMENT AND OBJECTIVES 

REVISION 0 
OCTOBER 2007 

This Quality Assurance Project Plan (QAPP) for the PhCjse III Investigation for Area A Wetland - Site 2B at 

the Naval Submarine Base - New London (NS8-NLON), Groton, Connecticut has been prepared by Tetra 

Tech NUS, Inc. (TtNUS) on behalf o~ the' United States Navy (U.S. Navy) Naval Facilities Engineering 

Command Mid-Atlantic (NAVFAC Mid-Atlantic) under the Comprehensive Long-term Environmental Action 

Navy (CLEAN). Contract Number N62467-04-D-0055, Contract Task Order (CTO) 439. The QAPP 

contained herein was generated" for and complies with applicable State of Connecticut, Uniform Federal 

Policy for Quality Assurance Project Plans (UFP-QAPP), and United States ~nvironmental Protection 

Agency (USEPA) Region I requirements, regulations, guidance, and technical standards. 

The purpose of this QAPP is to ensure that data to be collected are of the cor~ect type, quantity, and 

quality' to support the attainment of project objectives. This QAPP outlines the organization, project 

management and objectives, planned activities, measurement/data acquisition (including field work), 

assessment/oversight, and data review procedures associated with the Phase III Investigation to be 

conducted at Area A Wetland - Site 28 at NSB-NLON in Groton, Connecticut. 

. The investigation procedures used comply with applicable TtNUS Standard Operating Procedures 

• (SOPs), which are included in Appendix A of this QAPP. 

Figure 1-1 is the site map for NSB - NLON, with the location of Area A Wetland - Site 28 denoted, and 

Figure 1-2 depicts the historical surface soil and sediment sampling locations. Historical surface water 

sampling locations for Area A Wetland - Site 28 can be found in Figure 1-3. 

The field activities conducted under this QAPP shall meet the requirements of the Health and Safety Plan 
, ' 

(HASP), which will be prepared as a separate document. 

1.1 DOCUMENT FORMAT 

1.1.1 Document Control Format 

Document control procedures are used to identify the most current version of the QAPP and to help 

ensure that only the most current version of the QAPP is used by all project participants. Text, tables, and 

figures in this QAPP include a header indicating the revision number and date. The footer indicates the 

page number within each section. Revision 0 with the month and year will be used as part of the header, 

for the draft, draft final, and final QAPP versions. I~ necessary,. any revisions made after submittal of the 

final will be identified with appropriate revision number and date. 
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1.1.2 Document Control Numbering System 

REVISION 0 
OCTOBER 2007 

A document control numbering system will not be used for this QAPP because this project has a distinct 

document distribution list. QAPP dates and revision numbers will identify which revision is received by 

each recipient. . The QAPP and any revisions, addenda, or amendments yvill be provided in accordance 

with the QAPP distribution list (see Section 1.2.1). 

1.1.3 QAPP Identifying Information 

The QAPP identifying information (found on the QAPP cover and signature pages) identifies the key 

project staff, previous site work, and the program for which the current project is being performed. The 

QAPP title and approval page is on Worksheet #1 and identifying information is provided on Worksheet 

#2. The UFP-QAPP worksheets are presented in Appendix B. 

1.2 DISTRIBUTION LIST AND PROJECT PERSONNEL SIGN-OFF SHEET 

1.2.1 Distribution List 

The QAPP distribution list includes personnel from: Connecticut Department of Environmental Protection 

(CTDEP), USEPA Region I, U.S. Navy, U.S. Fish and Wildlife Service, and TtNUS. The distribution list for 

this QAPP is summarized in Worksheet #3. Each person listed in QAPP Worksheet #3 will receive a copy 

of this QAPP (Revision 0) i3nd any subsequent revisions. Revisions may be in the form of a complete 

~ocument reissue or individual pages that have been changed . 

. 
1.2.2 Project Personnel Sign-Off Sheet 

QAPP Worksheet #4 provides the project personnel sign-off sheet that will be signed bY',key personnel 

working on the project. A signature on this form indicates the person has read this QAPP and is familiar 

with the tasks to be performed. The completed sign-off sheet will be maintained in the TtNUS project file 

under the control of the Project Manager. 

1.3 PROJECT ORGANIZATION 

An organization chart depicting the personnel involved with the project as it relates to the QAPP is shown 

in Worksheet #5. The lead agency for this site, the U.S. Navy, and their contractor, TtNUS, will implement 

this QAPP. 
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1.3.1 Communication Pathways 

REVISION·O 
OCTOBER 2007 

Routes of communication have been established for the exchange of project-related information and 

alterations that may be required because of unforeseen or changing circumstances, including potential 

revisions to project methods and SOPs,· schedules, requirements, etc. Communication pathways are 

. depicted in QAPP Worksheet #6. 
. ( 

1.3.2 Personnel Responsibilities And Qualifications 

Project personnel responsi~ilities and qualifications are displayed in QAPP Worksheet #7. Resumes of 

the TtNUS personnel listed in the worksheet are available on request through the TtNUS Project Manager. 

1.3.3 Special Training Requirements And Certifications 

All field personnel will have received the appropriate training required to conduct the field activities to 

which they are assigned. Additionally, each site worker will be required to have completed a 40-hour 

r course (and 8-hour refresher, if applicable) in Health and Safety Training, as described under 

Occupational Safety and Health Administration (OSHA) 29 CFR 1910.120(b}(4). As indicated on 

Worksheet #8, the only training requirements are Health-and-Safety-related and will be covered in the 

Health and Safety Plan. 

Katahdin Analytical Services, Inc. (Katahdin) will perform the chemical analysis of sediment samples an~ 

has successfully completed the laboratory ~valuation process required as part of the Naval Facilities 

~ngineering Service Center (NFESC) Quality Assurance Program, as described in the Department of 

Defense Quality Systems Manual (DOD QSM) (January 2006). Katahdin· is additionally certified by the 

National Environmental Laboratory Accreditation Program (NELAP). 

1.4 PROJECT PLANNING AND PROBLEM DEFINITION 

This section summarizes information on the project planning conducted to develop the problem definition. 

This section also includes site history and background information. 

1.4.1 Project Planning 

Project planning meetings were conducted as needed to prepare the QAPP (refer to Worksheet #9 for a 

list of meetings and participants). The project problem definition and data quality objectives are outlined in 
.' 

Worksheet #10. 
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1.4.2 

1.4.2.1 

Site History. Background. and Problem Definition 

Site History and Background 

REVISION 0 
OCTOBER 2007 

Area A Wetland is a 25.76-acre site located within NSB-NLON (see Figures 1-1 and 1-2). Figure 1-2 is an 

aerial photograph of the Area A Wetland. This portion of NSB-NLON remained undeveloped wooded 

land, and possibly wetland, until the late 1950s. Dredge spoils from the Thames River were then pumped 

into the area and contained within an earthen dike that extends from the Area A Landfill to the south side 

of the Area A Weapons Center. The total volume of dredged material in the wetlands is estimated to be 

1.2 million cubic yards. A small pond is located in the southern portion of the wetland, and between one 

and three feet of standing water is present during all seasons. In the 1960s, pesticide "bricks" consisting 
, 

of formulated (water-soluble) DDT were placed on the wetland ice during winter and allowed to dissolve as 

a mosquito control measure. These placements were made prior to the ban on DDT in 1972. The Area A 

Wetland discharges to the Area A Downstream Watercourses and subsequently into the Thames River. The 

levels of contaminants in the sediment prior to placement into the wetland are not known. The finer . 
particulates, which typically have greater chemical concentrations than the coarser sediments, may have 

deposited in the area near the dike. 

To the northwest of the Area A Wetland lies the Area A Weapons Center. This site consists of Building 

524, which was primarily used for administration, minor torpedo assembly, storage of simulator torpedoes, 

and weapons storage in bunkers. Small quantities of chemicals and chemical wastes were generated by 

the activities in Building 524 and were stored in 1- to 5-gallon containers in seven metal storage cabinets 

located on a paved area to the south of the building. These chemicals included cleaning and lubricating . 

compounds, paints, and adhesives, many of which were classified as corrosive or flammable. Liquid fuels 

placed in the storage bunkers included Otto fuel. JP-10, and TH Dimer (kerosene). 

Two drainage culverts (one along the northwest side and one along the southeast side of the Area A 

Wetland) collect runoff from the surrounding hillsides and from the Area A Weapons Center and discharge it 

to the Area A Wetland. The drainage culvert along the northwest side eventually discharges to a storm 

sewer which passes along the southern side of the site and discharges into the Area A Wetland. The 

drainage culvert along the southeast side of the wetland collects runoff from the hillside north of the site and 

continues along the southeast side of the site, eventually discharging to the Area A Wetland. Water typically 

flows in these drainage culverts immediately following precipitation events. 

Originally, runoff from the Area A Landfill drained as overland flow to the north into the Area' A Wetland. 

As a result of the installation of the landfill cap in September 1997, surface water flow patterns at the 

landfill have been significantly altered. A storm water management system is incorporated into the landfill 

cover system to minimize ponding and potential leaching of contaminants to th'e groundwater through 
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infiltration. The storm water management systelD was designed to direct runoff from a storm event 

around the cover system and into the Area A Wetland and to intercept a portion of the shallow 

groundwater flowing into the landfill from the southern slope. Runoff from the landfill discharges through a 

culvert into Site 3 to the northwest and, ultimately, into the Thames River. The system consists of five 

surface water diversion channels, two reinforced concrete culverts, and a riprap channel·to convey the 
I 

water. Four of the surface water diversion channels are asphalt-lined to funnel surface water flow, and the 

fifth channel consists of riprap to provide ,appropriate erosion protection prior to discharge into the Area A 

Wetland. The two culverts were installed to allow vehicular access to the landfill at Thresher Avenue and 

at the access gate located north of Building 460. Contaminants that migrate from these areas in surface 

runoff are likely to accumulate in the Area A Wetland. Contamination in the Area A Wetland may also 

result from the leaching of materials from the dredge spoils that were historically pumped into the area. 

Further contaminant migration into groundwater may also occur with subsequent transport in groundwater 

in downgradient flow directions. 

In 1997, Phase I and 1/ Remedial Investigations (Rls) and a Focused Feasibility Study were conducted for 

the Area A Wetland (Brown and Root Environmental, 1997). The scopes of these investigations are 

summarized in the following sections. Tables 1-1 through 1-4 list the surface soil, sediment, surface 

water, and biological tissue samples that were collected as part of these investigations, and the analyses 

that were conducted on each of the samples, respectively. Figure 1-2 presents the locations of the 

samples, except for the biological tissue samples (frogs and fledgling catbirds), since frogs and catbirds 

are mobile, and the exact locations of th'ese biological samples were not documented. Note that 

Figure ,1-2 also presents the locations of the surface water samples collected as part of the Area A Landfill 

monitoring program, as well as some sediment samples collected as part of investigations at the Area A 

Weapons Center. In addition, it is noted that in 1999, a few soil sample locations on Figure 1-2 were 

collected during the installation of monitoring wells at the Area A Wetland. 

A human health risk assessment (HHRA) and a screening level ecological risk assessment (SERA) were 

conducted for the Area A Wetland as part of the Phase 1/ R~medial Investigation (RI) for NSB-NLON 

(Brown and Root Environmental, 1997). The results of the HHRA are presented in the Phase 1/ RI (Brown 

and Root Environmental, 1997). The. SERA concluded that chemicals in the surface water, sediment, and 

surface soil of the Area A Wetland represent a potential risk to both aquatic and terrestrial receptors. 

Before proceeding further in the SERA process, the Navy determined that the SERA should first be 

updated using current methodologies and toxicity data, because the risk assessment is mo're than 

10 years old. Appendix C presents the results of the updated SERA that were used to determine 

additional data needs, as discussed in this section. The results are summarized in Section 1.4.2.2 . 

080702/P 1-5 eTO 439 



REVISION 0 
OCTOBER 2007 

Since 1999, a Groundwater Monitoring Program for Area A Landfill has been conducted to evaluate the 

effectiveness of an Interim Remedial Action (IRA) completed in September 1997 by Foster. Wheeler 

Environmental Corporation (FWENC). 

The following subsections present a summary of the sampling' that was conducted as part of the 

investigations for the Phase I RI, the Phase 2 RI, the FFS, the Area A Landfill Monitoring Program, and 

the Area A Weapons Center. The subsections discuss the investigations; however, summary tables are 

provided only for the surface soil, sediment, surface water, and tissue samples, since only those data 

were evaluated in the updated SERA in Appendix C. 

Phase I RI 

A Phase I RI of four sites was completed at NSB-NLON by Atlantic Environmental Services, Inc., from 

1990 through 1992. Additional investigations were recommended for three of the sites, including Area A -

Site 2 of which the Area A Wetland is a part. 

A total of 41 soil/sediment samples were collected from the Area A Wetland during the Phase I RI, 

including 16 samples, plus 4 field duplicates, from depths within 2 feet of ground surface (considered to be 

surface soil/sediment samples) and 25 samples, plus one field duplicate, from depths starting at greater 

than 2 feet .below ground surface (bgs), considered to be subsurface soil samples (see Tables 1-1 and 1-2 

and Figure 1-2). All soil samples collected from depth intervals which began in the 0- to 2-foot bgs range 

and went no deeper than 4 feet bgs were considered surface soils, as shown on Table 1-1. The 41 soill 

sediment samples consisted of the following types of samples. Eight composite sediment samples 

(2WSD1 through 2WSD8) plus one sediment field duplicate were collected from various onsite areas, and 

a ninth grab sedimenfsample (2WS09) was collected from the drainage culvert coming from the Area A 

Weapons Center. The seven areas where composite. samples 2WSD1 through 2WSD4 and 2WSD6 

through 2WS08 were collected were also each evaluated via the installation of a test boring to investigate 

deeper soils. Five surface and 19 subsurface soil samples (plus two surface and one subsurface field 

duplicates) were collected from the seven test borings in these areas. Additional soil samples (two 

surface soils plus one surface soil field duplicate and six subsurface soils) were collected from four 

monitoring well borings located throughout the Area A Wetland. All soil/sediment samples collected within 

the limits of the wetland were from depths at or below the groundwater table. Chemical concentrations in 

the subsurface soil samples were much lower than the concentrations in the surface soil samples (Brown 

and Root Environmental, 1997). 

Seven groundwater samples were collected from three shallow monitoring wells and four deep wells in the 

Area A Wetland during the Phase I RI. Two surface water samples (plus one field duplicate) were also 

collected: one located near Route 12, and the other located near the dike outlet (see Table 1-3 and 
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Figure 1-3). Several avian and amphibian ecological samples (i.e. fledging catbirds and frogs) were also 

collected during the Phase I RI (see Table 1-4). 

Phase II RI 

The Phase II RI was conducted as part of the Comprehensive Environr:nental Response, Compensation, 

and Liability Act (CERCLA) of 1980 (also known as Superfund) and U.S. Navy IRP RI programs. The 
• I. 

RI's purpose was to determine the nature and extent of contamination, to assess the human health and 

environmental risks posed by contamination. Remediation alternatives were recommended for 13 sites 

identified at NSB-NLON, including the Area A Wetland. 

Four new groundwater monitoring wells were installed, and two rounds of groundwater sampling were 

completed. Ten groundwater samples were collected from four shallow (overburden) ~nd six deep 

(bedrock) weUs during Round 1, and ten samples (including one field duplicate) were collected from three 

shall.ow and six deep wells during Round 2. Twenty nine sediment samples were collected for analysis of 

4,4'-DDD, 4,4'-DDE, and 4,4'-DDT (se~ Table 1-2 and Figure 1-2). Six of those samples were analyzed at 

a fixed-base laboratory. In addition to the two Phase I RI surface water. sample locations, seyen additional 

surface water samples were collected from additionallo~ations along Route 12, along the Area A Landfill 

boundary, and in the northeast portion of the site (east of the Area A Weapons Center) (see Table 1-3 and 
" 

Figure 1-3). I 

Focused Feasibility Studies (FFSs) 

Focused feasibility studies (FFSs) were prepared for the Area A Downstream/OBDA and the Area A 

Landfill to select remedial actions for mitigation of risks to human health and the environment associated 

with contaminated sediments and soils at the site. Some sample collection for both FFSs occurred within 

the Area A Wetland boundary. 

Four sediment samples (2WSD23, 2WSD24, 2WSD25, and 2WSD26) were collected from the southwest 

portion of the Area A Wetland (along the earthen dike) as part of the Area A Down~tream/OBDA FFS (see 

Table 1-2 and Figure 1-2). Twenty additional sediment samples were collected from ten transects 

straddling the Area A Landfill/Area A Wetland boundary as part of the Area A Landfill FFS (see Table 1-2 

_and Figure 1-2). Two sediment samples were collected from each transect: one was collected from the 

wetland boundary, and one was collected approximately 20 feet from the wetland boundary, within the 
r 

wetland area. 
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Area A Landfill Monitoring Program 
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An Interim Remedial Action (IRA) was completed in 1997 at the Area A Landfill site to reduce the risk from 

direct exposure to landfill materials and to minimize the risk of migration of chemicals of concern from the 

landfill to the surrounding areas via groundwater. The IRA consisted of capping the site with a multi-layer 

low-permeability cover system and installing a surface water and shallow groundwater interception and 

diversion system upgradient of the cover system. 

In October 1999, the Navy implemented a monitoring program for groundwater and surface water at the 

Area A Landfill to assess the effectiveness of the IRA previously described (TtNUS, 1999). Monitoring 

activity at the Area A Landfill was initially conducted quarterly. During Year 3 (2001/2002), the monitoring 

frequency was reduced to semi-annually. Annual reports were issued for each year of the monitoring 

program, summarizing the results from water quality testing. Appendix 0 summarizes the surface water 

sampling portion of the monitoring program. The locations of the surface water samples are presented on 

Figure 1-3. Note that surface water samples were not collected at all locations during all rounds. 

Area A Weapons Center 

The Area A Weapons Center was investigated during the Phase I RI, Phase /I RI, Basewide Groundwater 

Operable Unit Remedial Investigation (BGOURI), and BGOURI Data Gap Investigation (DGI). The results 

of these investigations showed minimal contamination of the groundwater and surface water at the site, 

but indicated that the soil and sediment at the site may be a contaminant source to the Area A Wetland. A 

remedial action of a small removal of less than 200 cubic yards was conducted at the site in 2001 to 

reduce the PAH and arsenic contamination in the soil and sediment at the site. Soil and sediment were 

removed from Drainage Area 1, while contamination levels in Drainage Areas 2 and 3 were less than 

cleanup levels and did not require remediation. Several sediment samples were collected as part of the 

investigations at the Area A Weapons Center. Figure 1-2 shows the locations of the sediment samples 

that are either in, or adjacent to, the Area A Wetland. 

1.4.2.2 Problem Definition 

Project Data Quality Objectives (DQOs) were developed in accordance with 'USEPA Guidance for the 

DQO Process, commonly known as QA/G-4 (USEPA, February 2006) .. The following discussion provides 

information on the project planning conducted to develop the DQOs. The project definition, the project 

quality objectives, and the measurement performance criteria are identified, based on the DQOs, and are 

provided in this QAPP. 
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In 1997, the results of a SERA performed for the Area A Wetland indicated that the chemicals detected in 

the surface soil, sediment, and surface water represented a potential risk to ecological receptors, both 
, 

aquatic and terrestrial. It was necessary to update the 1997 SERA using current ERA methodologies to 

determine whether the collection of additional data is necessary under the current ERA requirements. This 

updated SERA is presented in Appendix C. Based on the revised SERA, additional sample collection is 

required to obtain current site data to fully characterize ecological risks and to more characterize the 

nature and extent of contamination prior to performing a feasibility study (FS). These additional data will 

support the implementation of any future feasibility studies designed to evaluate remedial options for 

reducing or elif11inating risk from site contaminants. 

The Area A Landfill lies to the southwest of the Area A Wetland, and the Area A Weapons Center is 

located to the northwest of the wetland. Both borders are clearly defined. Attachment 1 (Appendix G) 

presents figures that show the locations of concentrations of selected chemicals in sampled media. The 

sample locations are shaded green if the chemical concentrations in sediment or soil are less than the 

ecological sediment screening values used in the SERA, shaded red if the concentrations are greater than 

the "higher effects levels" for sediment, and shaded yellow if the detected concentrations are between those 

values. The chemical concentrations in the soil samples were compared to the sediment screening values, 

because some of the soil locations may be periodically submerged, and/or the soil may erode into the 

sediment. If a chemical was not detected in a sample, a value equal to one-half of the detection limit was 

used as the sample concentration, with the exception of total PAHs and total OOTRs, which used positive 
'../ 

detections only. Figure 10 in Attachment 1 of Appendix C depicts total organic carbon (TOG) concentrations 

in sediment samples; TOC is used to evaluate the potential bioavailability of the chemicals. A review of these 

figures shows that the greatest chemical concentrations were generally found in the western portion of the 

wetland, adjacent to the Area A Weapons Center and the Area A Landfill. Other portions of the wetland 

generally had lower chemical concentrations with some elevated detections that have no discernable 

distribution pattern. 

The updated SERA identified potential risks to ecological receptors from chemicals in the sediment and 

surface water. The contaminants causing the greatest risk were PAHs, 4,4'-000, 4,4'-00E, 4,4'-00T, 

PCBs (Aroclor-1260),' and metals in the sediment. Some sediment sample locations, which had the 

highest chemical concentrations, were near the Area A Landfill. These locations may have been covered 

by the landfill cap since the date of sampling. Therefore, additional sampling in that area is needed to 

determine whether the sediments with previously elevated levels of chemicals are still exposed. Also, 

because most of the sediment samples used in the updated SERA were collected in 1990 and 1993, it is 

possible that the chemical concentrations in sediments have changed over time. 
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Although some chemicals were detected in the surface water at concentrations that exceed the ecological 

screening levels, it is assumed that the sediment is the medium of greater concern, because any remedial 

actions at the site would likely focus on the sediment, and not surface water. Also, surface water samples 

are currently being collected as part of the long-term monitoring program for the Area A Landfill and were 

used in the ERA in Appendix C. 

As presented in the Phase II RI, the chemical concentrations in the surface soil/sediment were much 

higher than in the subsurface soil. However, the subsurface soil samples were not located in the areas 

where the greatest sediment concentrations were found. Analytical data for subsurface sediment are 

necessary from these areas to evaluate options in the FS, should one be needed. On top of the dredge 

spoils in thE;l wetland, a layer o(organic material has formed; howev.er, the thickness of the organic 

material is not known. Characterizing this thickness is important, because a thicker layer of organic 

material would more likely isolate the dredge spoils from ecological receptors and would also adsorb 

chemicals and decrease their bioavailability. 

Goals of the Study 

The follqwing decision statements were developed to address the issues identified in the problem 

statement. 

D cision Statement No. 1a: After the collection of Phase III data for analytes of concern and conducting 

a SERA for ecological receptors of concern (based on existing data and Phase III data), determine 

whether an unacceptable ecological risk persists at the Area A Wetland - Site 2B: 

• If the SERA shows an unacceptable ecological risk exists, recommend that additional data (i.e., 

Phase IV) be collected as part of a Baseline Ecological Risk Assessment (BERA), using the SERA to 

refine the analytes and receptors of concern. 

• If the SERA shows that risks are acceptable, no further action is necessary. 

Decision Statement No. 1b: After the collection of additional data (i.e., Phase IV) for analytes of concern 

and completion of the BERA for ecological receptors of concern using all data (including Phase IV), 

determine whether an unacceptable ecological risk persists at the Area A Wetland - Site 2B: 

• If the BERA indicates an unacceptable ecological risk, develop site-specific cleanup goals and 

perform a Feasibility Study, including a Function and Values Assessment and a Net Environmental 

Benefits Analysis. 

• If the BERA indicates no further ecological risk, no further action is necessary. 
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Decision Statement No.2: Determine whether the chemical concentrations in the Phase III sediment 

samples are similar to those from the previous data set, and determine whether the extent of 
I 

contamination is adequately defined: 

• If the chemical concentrations in the Phase III sediment samples are similar to the concentrations in 

the previous data set, and the extent of contamination is adequately defined, do not collect additional 

data. 

• If the chemical concentrations in the sediment samples are not similar to the concentrations in the 

previous data set, or the extent of contamination is not adequately defined, determine what additional 

data is needed. 

Decision Statement No.3: Determine the thickness of the overlying organic layer that has formed above 

the dredge spoils: 

• If the data collected are adequate to determine the thickness of the overlying organic layer, no further 

action is required. 

• If the data collected are not adequate to determine the thickness of the organic layer, obtain additional 

data to allow an accurate profile of the organic layer thickness. 

Information Inputs 

The following data and evaluations are needed to determine the ecological risks and the nature and extent 

of contamination in the Area A Wetland sediment: 

Decision Statements 1a and 1b 

Historic and Phase III (and Pha~e IV, if necessary) data for the following media will be used to determine 

the ecological risk in the Area A Wetland: 

• Soil 

• Sediment 

• Surface Water 

• Biological Tissue 

The concentrations of chemicals in the surface soil were relatively low and unlikely to pose a significant 

risk to terrestrial ecological receptors. Therefore, additional surface soil samples do not need to be 
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collected during this Phase III investigation. Based on the information in the problem statement, the 

collection of additional sediment samples is required to determine whether or not the chemical 

concentrations have changed over time. 

As discussed above, although some chemicals were detected in the surface water samples at 

concentrations that exceed screening levels, there is generally a smaller likelihood of ecological risk from 

chemicals in the surface water compared to sediment; therefore, the collection of surface water samples 

during this Phase III investigation is not recommended. Based on the results of food chain modeling in 

the updated SERA (see Appendix C), risks to wildlife were relatively low, so the collection of tissue 

samples during this Phase III investigation should not be necessary. Biological/toxicity testing is not 

proposed at this time. If a BERA is pursued, toxicity and/or bioaccumulation tests may be conducted. 

Based on the updated SERA, it was determined that the primary risk drivers were the following chemicals 

in sediments: PAHs; 4,4'-DDD; 4,4'-DDE; 4,4'-DDT; PCBs (Aroclor-1260); and metals. Therefore, 

analytical results that are accurate for concentrations of these chemicals in sediments are required. In 

addition, total organic carbon (TOC) and pH data are needed to help evaluate the potential bioavailability 

of the chemicals in sediments. Standard EPA SW-846 analytical methods are adequate for this 

investigation, including Gas Chromatography/Mass Spectroscopy/Selected Ion Monitoring (GC/MS/SIM) 

for PAHs. 

Decision Statement 2 

, 
The target analytes for the samples collected as part of the Phase III investigation are the same as they 

are for Decision Statements 1 a and 1 b. 

Decision Statement 3 

Decision Statement 3 addresses the characterization of the organic layer that has formed above the Area 

A Wetland dredge spoils. The thickness of the organic layer overlying the dredge spoils is required to 

determine whether or not the dredge spoils are isolated from ecological receptors, and to evaluate the 

likelihood that the organic carbon in the organic layer can adsorb the chemicals, thereby decreasing their 

bioavailability. 

The determination of the organic layer thickness will be primarily visual; however, TOC measurements are 

needed to evaluate the potential for the organic layer to adsorb chemicals. 
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The exposure unit is, and sampling will occur within the Area A Wetland, as delineated on Figure 1-2. The 

sediment samples will be collected from a depth of 0 to 4 inches, based on the approximate depth of the 

biotic zone for sediment invertebrates. However, if the site progresses to a FS, subsurface sediment 

analytical data (2-4 feet) would be required. The sampling area will be focused in the western portion of 

the site, between the Area A Wetland and the Area A Weapons Center and the Area A Landfill, covering 

approximately half of the area of the wetland, because as discussed above, the a~ailable data indicates 

that this is the area where contamination and risks are the greatest. Chemical concentrations in the other 

portions of the wetland are relatively low, or are elevated in sporadic locations. 

The sediment area to be sampled was selected to determine current chemical concentrations in the areas 

where the concentrations were greatest in the historic samples, and to determine whether the construction 

of the landfill cap and the associated rip-rap along the toe of the landfill resulted in covering the sediment 

that previously had elevated chemical concentrations. The area to be represented will not extend past the 

border of the landfill due to the riprap at the landfill toe. It is important not to disturb the landfill cover. An 

area adjace~t to the Area A Weapons Center has been remediated; however, the area immediately 

adjacent to the Area A Wetland has not been remediated, and some of the higher chemical 

concentrations are found in these sediment samples (see figure;:; in Appendix C, Attachment 1). 

Decision Statement 2 

The lateral boundaries for the extent of contamination in surficial sediment are the same as those for 
\ 

Decision Statement 1. For the subsurface sediment samples, the lateral boundaries are the locations 

where the greatest concentrations of chemi~als are expected to be found in the surface sediment. 

The vertical boundaries are 0 to 4 inches for the surficial sediment samples and a maximum depth of 
. . 

4 feet for the subsurface sediment samples. The depth of 4 feet was selected as the likely maximum 

depth that would be evaluated for removal in the FS. 

The surficial sediment depth of 0 to 4 inches is different than the sampled depths in the previous sediment 

samples (0 to 6 inches in the Phase I and Phase" Rls and from 0 to 12 inches in the FFS). Therefore, 

comparisons made between the two data sets will be somewhat limited. However, the depth of 0 to 

4 inches was selected because the primary purpose of the investigation is to determine the ecological 
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risks to sediment invertebrates and the biologically active zone is typic<ilily within the top 10 cm (0 to 

4 inches). The chemical concentrations in this zone may be lower than the concentrations in the previous 

samples if the more contaminated sediment was covered with cleaner sediment. Conversely, the 

chemical concentrations in this zone may be greater than the concentrations in the previous samples if the 

subsurface sediment was less contaminated. 

Decision Statement 3 

The thickness of the overlying organic layer needs to be assessed across the entire 23.6 acres of the Area 

A Wetland, but the primary focus should be where the chemical concentrations and risks are greatest. 

Access to the center of the site is difficult due to its boggy nature. A high degree of spatial resolution is 

not necessary, so areas representative of various habitats were selected for sampling. Existing core data 

for the Area A Wetland will also be combined with the new data to help determine the organic layer 

thickness. 

Develop the Analytical Approach 

Decision Rules for Decision Statement No.1 (Evaluation of Ecological Risk) 

The Phase III data is being collected to update the ecological risk assessment and to determine whether 

or not a BERA is necessary. A technical memorandum will be drafted to be given to regulators. If toxicity 

and/or bioaccumulation tests are conducted to support a BERA, these tests will be selected based on the 

results of the updated SERA results in consultation with regulators. 

If, using professional judgment, the Phase III SERA identifies an unacceptable ecological risk, additional , 
data will be collected, and a BERA will be conducted using all available data. Otherwise, no further action 

is necessary. Consequently, if the BERA shows unacceptable risk, based on professional judgment, 

conduct a Feasibility Study (including a Functions and Values Assessment and NEBA). Otherwise, no 

further action is necessary. 

Decision Rules for Decision 'Statement No.2 (Nature and Extent of Contamination) 

If, based on professional judgment, Phase III data collection adequately bounds the Area A Wetland 

contamination, so that contaminated areas are distinguis~able from uncontaminat,ed areas, and the nature 

and extent of the contamination are adequately established, collect no more data. Otherwise collect more 

data to adequately define the nature and extent of contamination. \ 

The Area A Landfill and Area A Weapons Center boundaries, and the dike in the northwestern portion of' 

the wetland will be used as physical boundaries. Factors to be considered will be the overall 
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contamination pattern compared to the action levels (i.e., background concentration and risk-based 

• screening levels developed during the SERA, if necessary) and estimates of where chemical 

concentration gradients.appear to decrease to concentrations less than the action levels. 

, 

Decision Rules for Decision Statement NO.3 (Organic Layer Thickness) 

Using visual observation to distinguish the organic layer from the dredge spoils material, if the top of the 

dredge spoils has not been reached, continue to dig until either a depth of 4 feet has been reached, or the 

layer has been reached. Otherwise, stop digging. 

Specify Performance or Acceptance Criteria 

The decisions to be made require subjective input: in the form of professional judgment, as well as 
, \ 

objective data, such as analyte concentrations. Therefore, a statistical analysis of decision uncertainty is 

not beneficial to this project. 

Develop the Detailed Plan for Data Collection 

The remaining sections of this QAPP comprise the detailed plan for data collection. 

1.5 PROJECT QUALITY OBJECTIVES AND MEASUREMENT PERFORMANCE CRITIERIA 

This section summarizes the Project Quality Objectives (PQOs) for the sediment sampling activities. The 

PQOs were develpped in accordance with the USEPA Guidance for the DQO Process, commonly known 

as QNG-4 (USEPA, 2006). The following discussion provid~s information on the project planning 

conducted to develop the DQOs, the project definition, the project quality objectives, and measurement 

performance criteria identified based on the DQOs. 

1.5.1 Development of Project Quality Objectives Using the Systematic Planning Process 

The PQOs outlined in Worksheet #11 address the type, quantity, and quality of data to be determined 

using the DQO process. 

1.5.2 Measurement Performance Criteria 

Measurement performance criteria (MPCs) are the PARCCS parameters (i.e., precision, accuracy, 

representativeness, comparability, completeness, sensitivity), which are qualitative and quantitative 

statements regarding the quality characteristics of the data used to support project objectives and 
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ultimately, environmental decisions. Each of these parameters is described below and is displayed for 

each matrix, analytical group, and concentration level in Worksheet #12. 

1.5.2.1 Precision 

Precision is a measure of the degree to which two or. more measuremel")ts are in agreement and 

describes the reproducibility of measurements of the same parameter for samples analyzed under similar 

conditions. A fundamental tenet of using precision measurements for quality control (QC) is that precision . . 
will be bounded by known limits. 

Two samples generated by removing representative portions from a single mass or volume of material are 

called field duplicates. If two portions or a single sample received by the laboratory are removed from that 

sample and analyzed, the two portions thus analyzed are called laboratory duplicates. If a single portion of 

sample is prepared and then the prepared sample is analyzed in duplicate, the repeat analyses are called 

analytical duplicates. In all cases, if more than two samples (portions) are generated or analyzed, the first 

portion is called the original sample and the additional portions are referred to as replicates. Duplicates" 

themselves, are the·first replicates. 

Field precision is assessed by collecting and measuring field duplicates at a rate of 1 duplicate per 10 

environmental samples. Acceptance limits for field duplicate precision are provided in Worksheet 12. 

This precision estimate encompasses the combined uncertaintY associated with sample collection, 

homogenization, splitting, handling, laboratory and field storage (as applicable), preparation for analysis, 

and analysis. In contrast, precision estimates obtained from analyzing duplicate laboratory samples 

incorporate only homogenization, subsampling, preparation for analysis, laboratory storage (if applicable), 

and analysis uncertainties. Consequently, the field precision estimates [i.e., relative percent difference 

(RP8) values] should equal or exceed the laboratory precision estimates, on average, for each analyte. If 

field duplicate precision is significantly different from laboratory duplicate precision, the underlying cause 
'-

I will be investigated to determine whether the observed difference could be artifacts of sampling and 

analysis. 

Laboratory precision QC samples [i.e., laboratory duplicates for inorganic chemicals and matrix spike 

duplicates (MSDs) for organic chemicals] will be analyzed with a minimum frequency of 5 percent (i.e., 

1 QC sample per 20 environmental samples). 

Field duplicate sample results, laboratory duplicate results, sampling procedures, sample transport 

problems (if any), sample matrix problems (if any), and sample heterogeneity will be considered, as 

appropriate, to evaluate the overall data precision. The RPD between a sample or Matrix Spike (MS) 
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(Sample 1) and its duplicate or matrix spike duplicate (MSO) (Sample 2) is calculated for chemical 

analyses using the following formula: 

IAmount in Sample 1- Amount in Sample 21 
RPO= X 100% 

, 0.5 (Amount in Sample 1 + Amount in Sample 2) 

1.5.2.2 Accuracy 

Accuracy is the degree of agreement between an observed value and an accepted value. This parameter 

is assessed by measuring spiked samples [e.g., surrogate spikes or (MSs)] or well-characterized samples 

of certified analyte concentrations [e.g., laboratory controi"samples (LCSs)] and by measuring laboratory 

and field blanks. Accuracy measurements are designed to detect biases resulting from sample handling 

and analysis. The data validation process during which these evaluations are made is described in 

Section 4.2. Calculation of accuracy is described below. 

Accuracy requirements for field me,asurements are typically ensured through control over the sample 

collection and haridling and through routine instrument calibration. Accuracy is also typically monitored 

through the use of blanks to detect cross-contamination and by monitoring adherence to procedures that 

prevent sample contamin,ation or degradation. Equipment rinsate blanks shall be collected at a frequency 

of 1 per day or 1 per 20 samples per matrix, whichever is less, for this investigation to assess cross­

contamination via sample collection equipment. Ambient condition blanks will not be collected unless site 

conditions during, sampling (e.g., generation of fugitive dust) indicate a need to assess infiltration of 

airborne contaminants into sampling containers. Source water blanks (field blanks) will be collected to 

monitor the purity of w.ater used to decontaminate sampling equipment. Accuracy shall also be assured , 

qualitatively through adherence to all sample handling, preservation, and holding time requirements. 

Accuracy in the laboratory is measured through the comparison of a spiked sample or LCS result t9 a 

known or calculated value and is expressed as a percent recovery (%R), It is also assessed by 

monitoring the analytical recovery of select surrogate compounds added to samples that are analyzed by 

organic chromatographic methods. MS and surrogate compound analyses measure the combined 

accuracy effects of the sample matrix, sample preparation, and sample measurement. LCSs are used to 

assess the accuracy of laboratory operations with minimal sample matrix effects. Post-digestion spikes 

(POSs) are used to assess the accuracy of the analytical measurement on a sample extra~t or digestate 

and are only used when initial inorganic MS results are suspect. Each spike sample shall be spiked with 

representative project target analytes for the analysis being performed to ensure that accuracy measures 

,are obtained for each target analyte. Spiking concentrations shall equal or approximate the default 

concentrations detailed in the applicable sample preparation or analysis SOPs. LCS and MS analyses are 

performed at a frequency no less than 1 per 20 associated samples of like matrix. 
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The percent recovery (%R) for a spiked sample (including surrogate compounds) is calculated by using 

the following formula: 

%R = Amount in Spiked Sample - Amount in Sample X 100 % 
Known Amount Added 

LCSs and surrogate spikes are also analyzed to assess accuracy. The %R calculation for LCSs and 

surrogate spikes is as follows: 

Experimental Concentration 
%R = X 100% 

Certified or Known Concentration 

Control charts are plotted by the laboratory for each target analyte and are kept on a matrix- and 

analyte-specific basis. These control charts are used to calculate the upper and lower QC limits for 

evaluating accuracy. 

During data validation, any data not meeting accuracy specifications are identified to the data user through 

the use of data qualifiers. The field and laboratory blanks provide indications of the potential for having 

contaminated samples before or during analysis, respectively. Each type of blank will be evaluated for its 

impact on the sampling or the analytical. processes, as appropriate. Laboratory control standards and 

check standards indicate whether analyte quantitation is accurate and whether the analytical system was 

capable of generating results within the project accuracy specifications. MS recoveries indicate and will be 

evaluated to assess the impact of specific sample matrices on the accuracy of project data. 

1.5.2.3 Sample Representativeness 

Representativeness is a qualitative term that describes the extent to which a sampling design, collected 

samples, and associated data reflect the environmental conditions of a site. Sampling and analysis 

methods and procedures were selected during project planning to provide data representing 

environmental media at locations selected without bias. Adherence to the standardized sample collection, 

handling, preparation, analysis, and reporting procedures ensures that the final data accurately represent 

the desired populations. To evaluate the representativeness, the actual samples collected will be 

compared to the samples that were intended to be collected. Furthermore, the data verifications and 

validations will be reviewed to ensure that data have met project specifications for precision and accuracy. 

The degree to which project specifications have been met will provide a qualitative assessment of the 

representativeness. 
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CO,mparability is defined as the confidence with which one data set can be compared to another (e.g., 

between sampling points and between sampling events). Comparability is achieved by using standardized 

sampling and analysis methods and data reporting formats (including use of consistent units of measure), 

and by ensurihg that qiJantitation limits (QLs) and method detection limits (MDLs) are sufficiently low to 

satisfy project }ction limits for the duration of the project. The QLs and MDLs antiCipated for this project 

are presented in Worksheet #15. Additionally, consideration was given to seasonal conditions and other 

environmental variations that could exist to influence analytical results, but no such influences appear to 

exist for this investigation that would indicate a need to collect samples at times other than those planned 

for this investigation. 

1.5.2.5 Completeness 

Completeness is a measure of the amount of valid data obtained from the measurement program, 

compared to the total amount collected. Valid data are defined as data that have not been rejected or 

considered unusable during validation or data review. Completeness will be computed in accordance with 

the following equation: 

01 Cit Number of Valid Measurements X 10001 
10 omp e eness = 10 

Number of Measurements Planned 

For relatively clean, homogeneous matrices, 100 percent completeness is expected. However, as matrix 

complexity and heterogeneity increase, completeness may decrease. In addition, simple accidents, s~ch 

as loss of samples during shipment can result in les than 100 percent completeness. Completeness will 

be reported for each matrix (number of samples collected versus planed) and analytical group (percent of 

results that are valid). Completeness will not be reported for various concent~ation levels because all 

concentration levels are equally important for attaining project objectives. 

Where PQOs are' compromised by unavailable data, the ability to achieve project objectives will be 

evaluated. Whether any particular sample result is critical (i.e., absolutely necessary for the attainment of 

project objectives) to the investigation will be evaluated in terms of the sample location, the parameter in 

question, the intended data use, and the effects of an incomplete data set on the attainment of project 

objectives. 

Critical data points may not be identified until all the analytical results are evaluated. If in the evaluation of 

results it becomes apparent that the data for a specific medium are of insufficient quality (i.e., less than 

95 percent completeness), either with respect to the number of samples or an individual analysis, 

080702JP 1-19 eTa 439 



REVISION 0 
OCTOBER 2007 

resampling to replace the deficient data points may be necessary. The U.S. Navy and TtNUS will 

determine whether resampling is necessary. 

1.5.2.6 Sensitivity and Quantitation Limits 

Sensitivity is the ability of the method or instrument to detect the target analytes at the level of interest. 

The quantitation limit (QL) is the minimum concentration of an analyte that can be routinely identified-and 

quantified above the minimum detection limit (MDL) by a laboratory. The MDL is the minimum 

concentration of an analyte that can be reliably distinguished from background noise for a specific 

analytical method. 

Analytical methods were chosen for their ability to achieve the appropriate sensitivity for a specific matrix 

at this site. Analyte MDLs and QLs have been compared to project action limits [i.e., Ecological Screening 

Levels (ESLs)] to determine if the chosen analytical method is sensitive enough to meet the PQOs. 

TaJJlelWorksheet #15 displays the comparison of Katahdin Analytical Services, Inc. laboratory's analytical 

MDLs and QLs to project action limits by method and matrix. The methods of analysis chosen can meet 

most of the project action limits for PAHs, pesticides, PCBs, and metals, as shown in TablelWorksheet 

#15. PAH, pesticide, and PCB results will be reported to QLs, while metals will be reported to instrument 

detection limits (IDLs). 

1.6 SECONDARY DATA EVALUATION 

Secondary data are data that were collected previously by external and/or independent parties that are 

subsequently transmitted to the current data user. Worksheet #13 lists data collected during previous 

rounds of investigation, as relevant to this Phase III sampling event. 

Secondary data from the Phase I RI, Phase II RI , and the FFS, that can be found in the Phase II RI 

Report for NSB-NLON (Brown and Root Environmental, 1997) will be combined with current investigation 

data (fully validated) and used in support of the updated RI/FS Report. The data were subjected to a 

series of technical reviews and were approved by the U.S. Navy and regulators and, therefore, are 

useable as reported .. 

1.7 PROJECT OVERVIEW AND SCHEDULE 

The section summarizes project activities and provides the schedule for each task. 
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Sediment samples will be collected in order to complete this Phase III Investigation. Tasks include 

implementation of field sampling programs outlined in this QAPP, and completion of a RifFS report, unless 

additional data are required prior to completing that report. A summary of project tasks is shown in 

Worksheet #14. WorksheetlTable #15 displays QLs and MDLs in comparison to project action limits. 

1.7.2 Project Schedule 

The project schedule is displayed in Worksheet #16. 

\ 
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TABLE 1-1 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM FOR SOllS(1) - PHASE I 
SITE 2B - AREA A WETLAND 

NSB-NlON, GROTON, CONNECTICUT 

Analyses 

Sample 10 Sample Depth Target Compound List (TCl) 
(feet below ground) TAl(3) 

/ 

I I Pesticides! 
Volatiles Semivolatiles PCBS(2) . Metals 

Phase I RI 
2WTB2 0-2 .(4) • 
090690-2WTB9 (4-6)(5) 0-2 • • 
2WTB4 0-2 • • 
2WTB6 0-2 • • 
2WTB7 ·0-2 • • 
2WTB7 (25-27)(6) 0-2 • • 
2WTB8 - 1-3 • • 
2WMW2 0-2 • • 
2WMW5 0-2 • • 
2WTB11(7) 0-2 • • 

1 This table only lists surface soil samples collected during the Phase I RI 
2 Polychlorinated Biphenyls 
3 Target Analyte List (TAL) Metals plus boron and cyanide 
4 • indicates samples analyzed at a fixed-base laboratory 
5 09Q690-2WTB9 (4-6) is a field duplicate of 2WTB2 (0-2) 
6 2WTB7 (25-27) is a field duplicate of 2WTB7 (0-2) 
7 2WTB11 (0-2) is a field duplicate of 2WMW5 (0-2) 

RI - Remedial Investigation 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 



TABLE 1-2 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM FOR SEDIMENT - PHASE I AND II RI AND FFS 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF2 

Sam Ie 10 • (3) 

Phase I RI 
112690-2WSD1 0-0.5 .(4) • • • • 
112690-2WSD10(5) 0-0.5 • • • 
112690-2WSD2 0-0.5 • • • • • 
112690-2WSD3 0-0.5 • • • • • 
112690-2WSD4 0-0.5 • • • • • 
112690-2WSD5 0-0.5 • • • • • 
112690-2WSD6 0-0.5 • • • • • 
112690-2WSD7 0-0.5 • • • " • • 
112690-2WSD8 0-0.5 '. • • • • 
112690-2WSD9 0-0.5 • ( • • • ) • 
Phase II RI 
2WSD10 0-0.5 0(6) \ 

2WSD11 0"-0.5 0 

2WSD12 0-0.5 0 . 
2WSD13 0-0.5 • 
2WSD14 0-0.5 ./0 

2WSD15 0-0.5 0 

2WSD16 0-0.5 ./ 0 

2WSD17 0-0.5 0 

2WSD18 0-0.5 0 

2WSD19 0-0.5 0 -. 

2WSD20 0-0.5 0 

2WSD21 0-0.5 0 

2WSD22 0-0.5 0 

2WSD27 0-0.5 0 

2WSD28 ·0-0.5 .0 

2WSD29 0-0.5 0 

2WSD30 0-0.5 0 

2WSD31 0-0.5 0 

2WSD32 0-0.5 0 

2WSD33 0-0.5 0 

2WSD34 0-0.5 ./0 

2WSD35 0-0.5 0 

2WSD36 0-0.5 0 

2WSD37 0-0.5 0 

2WSD38 0-0.5 ./0 

2WSD39 0-0.5 ./0 .(7) 

2WSD40 0-0.5 .• /0 

2WSD41 0-0.5 ./0 
/ 

2WSD42 0-0.5 0 

i' 



TABLE 1-2 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM FOR SEDIMENT - PHASE I AND II RI ANQ FFS 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Sam Ie 10 
FFS(8) 

2WSD23 0-1 • • • 
2WSD24 f 0-1 • • • 
2WSD25 0-1 • • • 
2WSD26 0-1 • • • 
T1-A 0-1 • • • • .(9) • 
T1-B 0-1 • • • • • • 
T2-A 0-1 • • • • • 
DUP_03(10) 0-1 • • • • • • 
T2-B 0-1 • • • • • • 
T3-A 0-1 • • • • • • 
T3-B 0-1 • • • • • • 
T4-A 0-1 • • • • • • 
T4-B 0-1 • • • • • • 
TS-A 0-1 • • • • • • 
TS-B 0-1 • • ., • • • 
T6-A 0-1 • • • • • .-
DUP_OS(11) 0-1 • • • • • • 
T6-B 0-1 • • • • • • 
T7-A 0-1 • • • • • • 
T7-B 0-1 • • • • • • 
TS-A 0-1 • • • • • • 
TS-B 0-1 • • • • • ~. 

T9-A 0-1 • • • I. • • 
T9-B 0-1 • • • • • • 
T1O-A 0-1 • • • • • • 
T10-B 0-1 • • • • • • 
1- Polychlorinated Biphenyls 
2 Target Analyte List (TAL) metals plus boron and cyanide 

3 Engineering Characteristics for sediment include grain size distribution, moisture content, and total organic 
carbon content. 

4 • indicates samples analyzed at a fixed-base laboratory 
5 112690-2WSD10 is a field duplicate of 112690-2WSD1 
6 0 indicates samples field screened with a portable gas chromatograph 
7 The engineering characteristics also measured in this sample include specific gravity, organic content, 

cation exchange capacity, and pH. 

S Samples 2WSD23, 2WSD24, 2WSD25, and 2WSD26 were collected as part of the Area A 
Downstream/OBDA Focused Feasibility Study (FFS). The remaining samples were collected as part of the 

. Area A Landfill FFS. 
9 For the FFS, samples were analyzed for TAL metals plus boron and hardness. 
10 DUP-03 is a field duplicate of T2-A 
11 DUP-05 is a field duplicate of T6-A 

• 



TABLE 1-3 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM FOR SURFACE WATER - PHASE I AND II RI 
SITE 2B - AREA A WETLAND 

NSB-NlON, GROTON, CONNECTICUT 

Sample 10 
Sample Depth Target Compound List (TCl) 

(feet below ground) Volatiles I se.~ivolatiles I Pesticides I 

Phase I RI 
121090-2WSW1 -- .(4) • _. 
121090-2WSW2 -- • • 
121090-2WSW3(5) -- • • 
Phase II RI 

2WSW1 Surface • 
2WSW2 Surface • • 
2WSW6 Surface • 
2WSW7 Surface • 
2WSW8 Surface • 
2WSW9 Surface • 

2WSW10 Surface • 
2WSW11 Surface • 
2WSW12 Surface • 

1 Polychlorinated biphenyls 

2 Target Analyte List (TAL) Metals plus boron and hardness 
3 Radiological analyses were gross alpha and gross beta analyses 
4 • indicates samples analyzed at a fixed-base laboratory 
5 121090-2WSW3 is a field duplicate of 121090-2WSW2 

• 
• 
• 

• 
• 
• 
• '. • 
• 
• 
• 

Analyses 

PCB(1) 

• 
• 
• 

• 
J • 

• 
• 
• 
• 
• 
• 
• 

6 During Phase II, the samples were analyzed for TAL metals plus boron and hardness 

TAL Metals(2) 
Total Dissolved 

• 
• 
• 

.(6) .(6) 

• • 
• • 
• • 
• 
• 
• 
• • 
• • --

'Radiological(3) 
! 

• 
• 
• 



TABLE 1-4 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM FOR TISSUE - PHASE I RI , 
, SITE 2B - AREA A WETLAND 

NSB-NlON, GROTON, CONNECTICUT 

Ana~ses 

Tar~et Compound List (TCll TAL 
Sample ID Sample Type Pesticides PCB(l) Mp-tal~(2) 

AVIAN(3) 
90 MBO 01 Tissue .(4) • • 
90 MBO 02 Tissue • • • 
90 MBO 03 Tissue • • • 
90 MBO 04 Tissue • • • 
90 MBO 05 Tissue • • • 
90 MBO 06 Tissue • .' • 
90 MBO 07 Tissue • • • 
90 MBO 08 Tissue • • • 
90 MBO 09 Tissue • • • 
90 MBO 10 Tissue • • • 
90 MBO 11 Tissue • • • 
90 MBO 12 Tissue • • • 
90 MBO 13 Tissue • • • 
90 MBO 14 Tissue • • • 
AVIAN - CONTROL 
90 MBO 15 Tissue • • • 
90 MBO 16 Tissue • • • 
90 MBO 17 Tissue • • • 
AMPHIBIAN(5) 
Pond 1A Tissue • • • 
Pond 1A Liver • • 
Pond 1 B Tissue • • • 
Pond 1B Liver • • 
Pond 1C Tissue • • • 
Pond 1C Liver • • 
Pond 10 Tissue • • • 
Pond 10 Liver • • 
AMPHIBIAN - CONTROl(6) 
90 MBO 18 Tissue • • • 
90 MBO 18 Liver • .. 
1 Polychlorinated Biphenyls 
2 Target Analyte List (TAL) metals plus cyanide. 
3 Gray Catbird fledglings were trapped in both Area A Downstream and 

Area A Wetland. Information was not available to determine from which of the' 
sites the fledglings were collected. 

4 I indicates samples analyzed at a fixed-based laboratory. 
5 Frogs. 

Percent Body 
Lipids 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 

• 
• 

6 Amphibian Control samples are applicable to Area A Downstream and Area A Wetland. 
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2.0 MEASUREMENT/DATA ACQUISITION 

2.1 SAMPLING TASKS 

REVISION a 
OCTOBER 2007 

This section of the QAPP addresses the components of the sampling system, including sampling process 

design and rationale, procedures, and requirements. 

2.1.1 Sampling Process Design' and Rationale 

The overall sampling design and rationale for collecting various samples is presented in QAPP 

Worksheet #17. Figure 1-4 shows the planned sampling locations for surface sediment, subsurface 

sediment, and core locations. 

A list of sample IDs, depths, Standard Operating Procedures (SOPs), and a summary of the rationale for 

sampling tasks is provided in QAPP Worksheet #18. 

Analytical requirements for sample containers and preservation are summarized in QAPP Worksheet #19, 

also refer~nced in Section 2.1.2.2 

The design and rationale of the proposed Phase III Investigation is presented in QAPP Worksheet #17. , 
Tasks include collection of surface and subsurface sediment for c~emical analysis for the updated RI/FS. 

2.1.2 Sampling Procedures and Requirements 

,r" 
2.1.2.1 Sample Collection Procedures 

A summary of sediment' and soil sample site locations, sample IDs, depths, SOPs, and summary of 
\ 

rationale for sampling tasks is provided in Worksheet #18. For the sampling event, sample identification 

will be sequential for all media with a designator for Area A Wetland followed by the medium and unique 

sample location identifier. All TtNUS SOPs relevant to the investigation are listed on QAPP Worksheet 

#21 and the SOPs are included in Appendix A. Sediment samples that are collected for chemical 

analysis should have a minimum of 30 percent solids. 

Based on the boring logs prepared during the construction of some of the monitoring wells in the Area A 

Wetland (which included soil sampling/characterization using split spoons), some of the locations had 

poor sample recovery. !t was not clear if the recovery was poor because the sediment very soft or 

because Phragmites stalks prevented the soil from entering the split spoon. The thickness and depth of 

the organic layer 'above the dredge spoils will be visually determined by digging holes' using a sediment 
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REVISION 0 
OCTOBER 2007 

core or hand auger, and recording the observations. In addition, at approximately half of the locations, 

samples will be collected from the organic layer and the dredge spoils layer to determine if there is a 
-

difference in TOC concentrations in the sediment profile. 

2.1.2.2 Sample Containers, Volume, and Preservation 

Sample-specific information on containers, volume, and preservation requirements is provided on QAPP 

Worksheet #19. 

2.1.2.3 Field Quality Control Samples 

The collection of QC samples will include 'blind duplicates, matrix spike, field blank, and equipment blank 

samples. A summary of the frequency of QC sampling is included on QAPP Worksheet #20. 

2.1.2.4 Equipment/Sample Containers Cleaning and Decontamination Procedures 

. All equipment that makes contact with samples will either be obtained in a suitable condition' of 

cleanliness or will be cI~aned prior to making contact ~ith samples. Reusable equipment will be cleaned 

between uses to ensure that samples are not contaminated by the sampling equipment. 

Sample containers will be shipped certified clean from the analytical laborato~ies. Sample equipment 

decontamination procedures are presented in SOP SA-7.1 in Appendix A. 

2.1.2.5 
. \ 

Field Equipment Calibration, Maintenance, Testing, and Inspection Procedures 

Each field crew member must inspect eqUipment items prior to use to ensure they are capable of meeting 

their intended use. Some of these inspections are carried out during calibration or routine maintenance 

described in Section 2.1.2.4. More casual inspections for equipment integrity must be .made routinely to 

ensure that the equipment is intact, all applicable parts are operating correctly, and the equipment is 

suitably clean to perform its task. All electronic measurement equipment must be calibrated or must be 

received with a valid calibration and this must be verified by the field crew member prior to use of the 

equipment to be suitable for use. It is not expected that any electronic equipment needing calibration will 

be used during this field investigation. 

2.1.2.6 Field Documentation Procedures 

Field documentation will be performed in accordance with SOP SA-6.3 presented in Appendix A. 
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REVISION 0, 
OCTOBER 2007 

, 2.2 ANALYTICAL TASKS 

This section provides information with regard to the analytical SOPs, calibration procedures, 

instrument/equipment maintenance, testit;1g, and inspection procedures for the ?elected laboratory(s). . \ ~ 

Katahdin Analytical Services, Inc. will be used for the chemical analysis of the sediment and soil samples. 

Katahdin Analytical Services, Inc. is NFESC-approved and NELAP-accredited and certificates of 

accreditation are available upon request from Katahdin ,Analytical Services, Inc. 

2.2.1 Analytical SOPs 

All relevant analytical SOPs are summarized in QAPP Worksheet #23. These laboratory SOPs ,are 

provided in Appendix A. 

2.2.2 . Analytical Instrument Calibration Procedures 

All instrument calibration, frequency of calibration, acceptance criteria, corrective action, and person 

responsible for corrective action are displayed in QAPP Worksheet #24. The SOPs are designed to 

ensure that laboratory equipment meets the sensitivity, accuracy, and precision requirements of this 

QAPP. 

2.2.3 Analytical Instrument and Equipment Maintenance, Testing, and Inspection· Procedures 

All instrument and equipment maintenance, testing, and inspe~tion procedures are displayed in QAPP 

Worksheet #25. These procedures are designed to ensure that all necessary equip~ent is continually 

available prevent project delays caused by missing or broken equipment. 

2.2.4 Analytical Supply Inspection and Acceptance Procedures 

The laboratory must be able to demonstrate that all supplies required for analytical work will be available 

w~en needed alJd will be free of target compounds and any analytical interferences, Laboratory SOPs 

provided in Appendix A govern the inspection and acceptance procedures. 
I , 

2.3 SAMPLE COLLECTION DOCUMENTATION, HANDLING, TRACKING, AND CUSTODY 

PROCEDURES 

"-
The following sections outline the procedures that will be used to document project activities and sample ' 

collection, handling, tracking, and custody procedures during sampling tasks. Detailed and accurate 

documentation is necessary in order to ensure data integrity, authenticity, and defensibility. 
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2.3.1 Sample Collection Docum ntation 

REVISION 0 
OCTOBER 2007 

Documentation of field observations will be recorded in a field logbook and/or field log sheets including 

sample collection logs, boring logs, and monitoring well construction logs. Field logbooks used on this 

project will consist of a bound, water-resistant logbook. All pages of the logbook will be numbered 

sequentially, and observations will be recor~ed with indelible ink. 

Field sample log sheets will be used to document sample collection details, and other observations and 

activities will be recorded in the field logbook. Representative field forms are included in Appendix A at 

the end of the appropriate sampling SOP. 

For sampling and field activities, the following types of information will be recorded in the field log as 

appropriate: 

• Site name and location 

• Date and time of logbook entries 

• Personnel and their affiliations 

• Weather conditions 

• Activities involved with the sampling 

• Subcontractor activity summary (if any) 

• Site observations including site entry and exit times 

• Site sketches made onsite 

• Visitor names, affiliations, arrival and departure times 

• Health & Safety issues including personal protective equipment (PPE) 

2.3.2 Sample Handling and Tracking System 

The following subsections outline the procedures that will be used by field and laboratory personnel to 

document sample collection activities during the soils and sediment sampling event. Detailed and 

. accurate documentation is necessary in order to ensure data integrity. 

2.3.2~1 Sample Handling 

Sample handling is described in QAPP Worksheet #26. 

( 
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Sample Delivery 

\ 

REVISION 0 
OCTOBER 2007 

The shipment of samples to the laboratory will be made by a shipping courier service (e.g., Federal 
r ' 

Express), unless the laboratory is close enough to the site to provide a pickup service. After samples 

have been collected, they will be sent to the laboratory within 24 to 72 hours depending on the analyte 

holding time. Under no circumstances will sample holding times be exceeded. 

2.3.3 Sample Custody 

To ensure the integrity of a sample from collection through analysis, it is necessary to have an accurate 

written record that traces the possession and handling of the sample. This documentation is referred to 

as the chain-of-custody form. The chain of custody begins at the time of sample collection. 

A sample is under custody if: 

• The sample is in the physical posse?sion of an authorized person. 

• The sample is in view of an authorized person after being in his/her possession. 

• The sample is placed in a secure area by an authorized person after being in his/her possession. 

• The sample is in a secure area, restricted to authorized personnel only. 

Custody documentation is designed to provide documentation. of preparation, handling, storage, and 

shipping of all samples collected. A multi-part form is used with each page of the form signed and dated 

by the recipient of a sample or portion of sample. The person releasing the sample and the person 

receiving the sample will each retain a copy of the form every time a sampletransfer occurs. 

Integrity of the samples collected during the site investigation will be the responsibility of identified 

persons from the time the samples are collected until the samples, or their derived data, are incorporated 

into the analytical report. Sample custody· is described in QAPP Worksheet #27. 

The Field Operations Leader (FOL) is responsible for the care and custody of the samples collected until 

they are delivered to the laboratory or are entrusted to a shipping courier. When transferring samples, 

the individuals relinquishing and receiving the samples, will each sign the chain-of-custody form, and the 

date and time will be recorded. This documents the sample custody transfer from the sampler to the 

shipping courier, and finally, to the laboratory. Upon arrival at the laboratory, internal sample custody . ' 

procedures will be followed as defined in the laboratory SOPs included in Appendix A. 
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2.4 QUALITY CONTROL SAMPLES 

REVISION 0 
OCTOBER 2007 

This section describes the QC samples that will be collected as part of the soil and sediment sampling 

event. 

2.4.1 Sampling Quality Control Samples 

QC samples will be collected or generated during environmental sampling activities and will include field 

duplicates for soils and sediment, where appropriate. A summary of QNQC samples requirements are 

provided in QAPP Worksheet #20. The four types of field QC samples are defined as follows: 

Field Duplicates - Field duplicates are used to assess the overall precision of the sampling and analysis 

program. Field duplicates will be collected at-a frequency of 10 percent per sampling matrix. Duplicates 

are submitted for laboratory analyses for the same analytical parameters as the associated environmental 

samples. 

Equipment Rinsate Blanks - Equipment rinsate blanks are obtained under representative field conditions 

by running analyte-free water through or over decontaminated sample collection equipment (e.g., hand 

tools, stainless steel bowls, etc.). Equipment rinsate blanks will be used to assess the effectiveness of 

decontamination procedures. Equipment rinsate blanks will be collected for each type of non-dedicated 

sampling equipment used and will be submitted at a frequency of one per day or one per 20 units of a 

medium sampled, whichever is less. One equipment rinsate blank will also be collected from each 

dedicated sampling device used on the project. Equipment rinsate blanks will be analyzed for the same 

analytical parameters as the associated environmental samples and will be collected in the appropriate 

sample containers. 

Source Water Blank - Source water blanks are collected to assess the presence of contamination in the 

water used to decontaminate the sampling equipment. Field personnel prepare source water blanks. One 

source water blank is to be collected for each type of decontamination water (i.e., deionized water, tap 

water, etc.) used during each sampling phase. 

Temperature Blank - Temperature blanks are vials of water inserted into each sample cooler prior to 

shipment from the field. The temperature of the temperature blank is measured upon receipt a't the 

laboratory to assess whether samples were properly cooled during transit. 

2.4.2 Analytical Quality Control Samples 

Analytical QC samples to be used during the sampling event are provided in QAPP Worksheet #28. 
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2.5 DATA MANAGEMENT TASKS 

REVISION 0 
OCTOBER 2007 

This section describes h9W project information will be managed, organized, and maintaineq for efficient 

use by. project personnel. The information management process is outlined from data generation to 

ultimate storage. 

2.5.1 Project Documentation and Records 

A summary of project documentation and records to be generated and stored in the project files is 

provided in QAPP Worksheet #29. 

2.5.2 Data Package Deliverabh~s 

2.5.2.1 Sample Collection and Field Measurement Data Package Deliverables 

Sample collection data are as required by the sample collection SOPs of Appendix A. In addition, 

calibration data will also be provided in accordance with' the SOPs of Appendix A although no field 

calibration of field equipment is expected . 

2.5.2.2 On-Site Analysis Data Package Deliverables 

This project does not involve on-site analyses. Therefore, this section is not applicable. 

2.5.2.3 Off-Site Laboratory Data Package Deliverables 

Data package deliverable requirements are detailed in Table 2-1, entitled Analytical Data Deliverable 

Elements, and UFP-QAPP Worksheet #30, titled Analytical Services. A copy of the statement of work for. 

analytical services i,s provided as Appendix E. 

Data packages will require all the elements specified in Table 2-1. Data packages will be provided as 

both hardcopy and portable document format (.PDF). All laboratories will provide a NIRIS-compatible 

electronic data deliverable (EDD). Data packages will be contract laboratory program (CLP)-equivalent 

(i.e. they will contain CLP-equivalent summary forms and raw data). The standard turnaround time for 

analytical services is 21 calendar days. Turnaround time will be measured from the laboratory receipt of 

the last samples in a sample delivery group (SDG). SDGs must contain 20 samples (no more than 20 

and only less if the entire sampling event was comprised of less than 20 samples). Data will be stored by 

the analytical laboratory for 5 years. 
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Field data will be recorded in the field logbooks and field forms. All logbook and log sheet entries must be 

made in indelible ink (black pen is preferred). No erasures or liquid paper or white out are permitted. If 

an incorrect entry is made, the data will be crossed out with a single strike mark, initialed, and dated. The 

field personnel will sign and date the logbook pages and field forms. Examples of the forms to be used in 

the field are pr,esented in Appendix A of this QAPP. 

2.5.4 Data Handling and Management 

The data-handling procedures to be followed by the laboratory will meet the requirements in the 
, 

laboratory subcontracts. All analytical and field data will be maintained in the project files. The project 

, files will contain hard copies of the chain-of-custody forms, sample log forms, and sample location maps 

and documentation of quality assurance of data manipulation. These forms are included in the applicable 

SOPs of Appendix A of this QAPP. 

The overall field data flow is as follows: 

1. Field personnel use this QAPP to identify sampling locations. 

2. As applicable, sampling locations are evaluated to ensure they are safe for personnel to collect 

samples, and the evaluations are documented in accordance with the SOPs of Appendix A or the 

health and safety plan. 

3. If applicable, sampling conditions are monitored with field instruments to ensure that sampling 

conditions are representative of the intended populations. These measurements are made and 

documented in accordance with the SOPs of Appendix A. 

4. Samples are collected and documented and sampling equipment is decontaminated in accordance 

with the SOPs of Appendix A. 

5. Samples are shipped to the laboratory for analysis and shipping documentation, including chain of . 

custody records, are compiled for future transfer to the project manager. 

6. Sampling locations are marked for land survey and are later land surveyed or "GPS'd" to establish 

sample locations within the desired precision and accuracy. 
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• 7. Field conditions are recorded throughout the field work . 
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8. During demobilization, field records are collected, double-ch~cked for completeness, and forwarded 

to the TtNUS project manager for inclusion in the project database and the appropriate site report. 

The overall laboratory data flow is as follows: 

1. Samples are received and inspected, and the condition of the samples is logged. 

2. Analytical equipment is calibrated for analysis, and the calibrations are documented. 

3. Samples are analyzed, and the analyses are documented. 

4. The resulting data are reviewed and incorporated into the laboratory information management system 

(LlMS). 

5. Hardcopy data packages are assembled and electronic data deliverables are prepared to match the 

hardcopy data packages. 

6. The hardcopy and electrqnic data are transmitted to TtNUS. 

The overall TtNUS data flow is as follows: 
\ 

1. EDDs and hardcopy data packages are received from the laboratory. These data are reviewed for 

accuracy and are validated. 

2. Upon completion of validation, a validation report is prepared to document the data quality. 

3. Data qualifiers are assigned to electronic data and the data are transferred, with qualifiers, to the 
( 

TtNUS project database. 

4. Corresponding field data are transferred to the project database. 
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5. Data are now available for use by TtNUS project personnel. A data usability assessment is 

performed to ensure the data will be useful as intended. Data usability is assessed continually as 

various data users have the opportunity to work with the data. 

6. Validated data are made available to the GIS system for plotting and other manipulations. 

Additional details are provided in the sUbsections below. 

2.5.5 Data Tracking and Control 

A "cradle-to-grave" sample tracking system will be used from the beginning to the end of the investigation. 

Before field mobilization, the FOL will coordinate/initiate the sample tracking proce$s. The PM will ensure 

that sample jar labels are printed before field sampling, if necessary. The FOL and PM, or PM designee, 

will review the labels for completeness of information and adherence to work plan requirements, as well 

as for accuracy. The PM will coordinate with the analytical laboratory to' ensure that they are aware of the_ 

number and types of samples and analyses that are about to be requested. 

When field sampling is underway, the FOL will forward the chain-of-custody forms to the TtNUS PM or 

designee via facsimile at the end of each day. The PM or designee will compare the entries on the chain­

of-custody forms with the sample tracking database and enter the sample date and other sample 

information as appropriate. The PM or designee will also confirm that the chain-of-custody forms provide 

the information required by the work plan. This wi)1 allow for early detection of errors made in the field so 

that adjust.ments can be made while the crew is mobilized. After ·successful completion of all requested 

analyses, the laboratory will s,ubmit an electronic deliverable for every SDG. When all electronic 

deliverables have been received from the laboratory, the PM will ensure that the laboratory has 

performed all the requested analyses. Ideally, discrepancies can be noted early enough, so that all 

samples can be analyzed within the prescribed holding times. 

2.5.5.1 Sample Information 

Data from field measurements will be recorded directly in field notebooks or on sample logs. Reduction 

of field data entails the summarization and presentation of these data in tabular form. The reduction of 

laboratory data entails the manipulation of raw data instrument output into reportable results. Field data 

will be verified on a daily basis by the FOL. Laboratory data will be verified by the group supervisor and 

then by the laboratory's QC/Documentation Department. 

. Before electronic files are received from the laboratory, all sample-specific information will be entered into 

the data management system. The sample information file will allow the analytical results to be grouped 
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together properly for statistical purposes. The data will be managed in one data structure. For field data, 

the FOL will coordinate with the geographical information system (GIS) lead to ensure that all survey 

technical specifications are consistent with the underlying coordinate system in the GIS. 

Electronic data arriving from the laboratory will pass through to the data validation manager (DVM) for 

database compilation and validation. The DVM will compile all the formatted laboratory electronic 

deliverables into a working project database. Data that are to be validated will be printed as data 
I 

packages, which include the samples as part of each SDG and the appropriate analytical fraction. The 

data packages will be distributed to the app~opriate data validators. The data validators will enter all data 
. . 

qualifiers and qualifier codes into the database and print out a hard copy and return it to the DVM. The 

DVM will check the data qualifiers and qualifier codes in the project database and print the final validated 

data for incorporation into the data validation letter. . When all samples and analyses have been 

accounted for and validated, the PM will ensure that the analytical data are incorporated into the project 

database. 

2.5.5.2 Project Data Compilation 

The analytical laboratory subcontractor(s) will 'generate a pdf file of the analytical data packages, as well 

as electronic database deliverables. The electronic database will be checked against the pdf file provided 

by the laboratory and' updated as required, based on data qualifier flags applied during the data validation 

process. The data generated during the implementation of this QAPP will be incorporated into the project 

Idatabase and GIS. All data, such as units of measure and chemical nomenclature, will be manipulated to 

\ maintain consistency with the project database. 

2.5.5.3 Geographical Information System 

Data management systems consist of a relational database and GIS that are being used to manage 

environmental information pertaining to this project. The relational database stores chemical, geological, 

hydrogeological, and other environmental data collected during environmental investigations. The GIS is 

built from the relational database and contains' subsets of the larger data ·pool. Using the GIS, 

environmental data can be posted on base mapping to provide a graphical representation of the 

information. 
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TABLE 2-1 

LABORATORY DATA PACKAGE ELEMENTS 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE10F4 

Semi-

DATA PACKAGE ELEMENTS Volatiles 

IPAHs 

• NARRATIVE (Org. Narrative, Inorg. Cover Page) • X 

• SHIPPING/RECEI\fING DOCUMENTS AND INTERNAL LABORATORY COC 

RECORDS: 

Pestcides I 
I I Miscellaneous (1

) Metals 
PCBs 

X X 

-Airbills t X X X X-
~--------------------------------------------------------------------------------------------------------------------------------------- ---------------- ---------------------- -------------- ---------------------------1 

- Chain-of-Custody Records/Forms (Traffic Report) X X X X 
--------------.------------------------------------------------------------------------.----------------------.--------_.-------------- --------.------ ---------------------- -------------- --.-_.---------------------

- Sample Log-In Sheet (Org. and Inorg. DC-1 Form) X X X X -
-----------------.---------------------------------------------.---_.------------------------_.---------------------------------------- --------.------ ------------------.--- -------------- ---------------------------

- Miscellaneous Shipping/Receiving Records X X X X 
------------------------------------~-.~~-~~--~--~~----~.-----~--~~~~~~~-----------------~~~~~-~~------------------------------------.-

- Internal Lab. Sample Transfer Records and Tracking Sheets X X X x 
• SAMPl.E DATA: 

- Tabulated Summary Form for Field Sample, Method Blanks, and PE Sample X X X x 
Results (Org. and Inorg. Form I) . 

---------------------------------------------------------------------------------------------------------------------------------------+--------------+--------------------+------------+--------------------------1 
- Tentatively Ideniified Compounds Tabulate Summary Form (Org. Form I TIC) 

-------------------------------------------------------.-------------------------------------------------------------------------------+--------------+--------------------+------------+--------------------------1 
X - Reconstructed Total Ion Chromatogram (RIC) f.or each sample 

--------------------------------------------------------------------------------------------------------------------------------------+--------------+--,_-----------------+------------+--------------------------1 
- Raw spectra of target compound and background subtracted spectrum of target ·1 X 

compound for each sample 
------------------------------------------------------------------------------------------------------------___________________________ .1. ___________ : __ + ____________________ + ____________ + __________________________ 1 

- Mass spectra of all reported TICs/three best library matches for each 'sample 
---------------------------------------------------------------------------------------------------------------------------------------+--------------+--------------------+------------+--------------------------1 

- Chromatograms from both columns for each sample X 

~--------------------------------------------------------------------------------------------------------------------------------------;+---------------j---(p-:~!~~!~~~L-f-------------+------------------------~-I 
X X - GC Integration report or data system printouts and calibration plots for each 

sample 
--------------------------------------------------------------------------------------------------------------------------------------+--------------+--------------------+-------,----+--------------------------1 

- Pesticide/PCB Identification Tabulated Summary Form (Org. Form X) 1 1 X 
---------------------------------------------------------------------------------------------------------------------------------------t--------------+--------------------+------------+--------------------------1 

- For Pest/PCB or Dioxin/Furan results confirmed by GC/MS, copies of raw spectra X 

and background subtracted spectrum of target compounds 
---------------------------------------------------------------------------------------------------------------------------------------+--------------+--------------------+------------+--------------------------1 

- GPC sample chromatograms (if necessary) X X 



TABLE 2-1 

LABORATORY DATA PACKAGE ELEMENTS 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 4 

DATA PACKAGE ELEMENTS 

Semi­

Volatiles 

IPAHs 

Pestcides I 

PCBs 
Metals I Miscellaneous(1) 

x - Sample preparation/extraction/digestion log (Inorg. Form XIII) and logbook pages 1 X I X 
--------------------------------------------------------------------------------------------------------------------------------------- --------------+--------------------+------------_._--------------------------

X X - Sample analysIs run log (Inorg. Form XIV) and logbook pages I X 
---------------------------------------------------------------------------------------------------------------------------------------t--------------+---.-----------------+-------------.---------------------------

- ICP Raw Data X 
~---------------------------------------------------------------------------------------------------------------------------------------+--------------+--------------------+------------+--------------------------1 

- Furnace AA Raw Data 

_________ ~ __ ~~~~~_~~ __ '2~_~_~_~!~ ________________________________________________________________________________________________ L _____________ L __________________ 1.----~------f---------------------------I 
_________ ~ __ ~~~!2~~_~ __ '2~~_~_~!~ _______________________________________________________________________________________________ + _____________ +-____________________ L 

- Other Analytical Raw Data 

- Florisil Cartridge Check Tabulated Summary Form (Org. Form IX, Pest-1) 
---------------------------------------------------------------,-----------------------------------------------------------------------+-1 ----+----

- Instrument Detection Limits Tabulated Summary Form (Inorg. Form X) 
---------------------------------------------------------------------------------------------------------------------------------------+-1 ---+-----+-

- ICP Interelement Correction Factors Tabulated Summary Form (Inorg. Form XIA 

and XIS) 
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TABLE 2-1 

LABORATORY DATA PACKAGE ELEMENTS 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 4 

Semi-

DATA PACKAGE ElEMENTS Volatiles 

IPAHs 

Pestcides I 
I Metals 

PCBs 

X - ICP Linear Ranges Tabulated Summary Form (Inorg. Form XII) 
---------------------------------------------------------------------------------------------------------------------------------------+-1---+-----+-

X 

I Miscellaneous(1) 

_m:mm~m__: __ mJmXm_J 
'1 

- Standards preparation logbook pages 

• ac DATA: 

- Tuning and Mass Calibration Tabulated Summary Form (Org. Form V) 
-------------------------------------------------------------._--.-._.-----------------------------------------------------------------

- Window defining mixture 
---------------------------------------------------------------------------------------------------------------------------------------+--------------+--------------------->-------------->---------------------------
_________ :_.s.~_~?_~_~~~~~~p.~!~_~::~_?!~!~?_~ ________________________________________ , __________________________________________ .l-_______________ J ____________________ -+ ___________ -+ __________________________ 1 

X - Surrogate Percent Recovery Tabulated Summary Form (Org. Form II) t· X 

:::::::::~::~~!:~~:~:~~~~:~~~~::~;:~:~!~!~~~~:~:;;.~;~~!:;:~~~g::~~~;:~~!)::::::::::::::::::::::::::::::::: ::::::~::::::l::::::::~:::::::::r:::::::::::r:::::::::::::::::::::::::1 
- Method Blank Tabulated Summary Form (Org. Form IV and Inorg. Form III) X-

--------------------------------------------------------------------------------------------------------------------------------------- --------------+--------------------+------------+--------------------------1 
x x 

X - Internal Standard Area and RT Tabulated Summary Form (Org. Form VIII) -----------------------------------------------------------------------------------------------------------------------------------,---t--------------+-----------_________ + ____________ + ____________ " _____________ 1 
- Labeled Compound Recovery Summary Form 

---------------------------------------------------------------------------------------------------------------------------------------t--------------+--------------------+------------+--------------------------1 
·X X "-- QC F3aw Data - RICs, Chromatograms, Quan Reports, Integration Reports, Mass 

Spectra, etc. 
---------------------------------------------------------------------------------------------------------------------------------------t--------------+--------------------+------------+--------------------------1 

- Spike Sample Recovery Tabulated Summary Form (Inorg. Form IV) ---------------------------------------------------------------------------------------------------------------------------------------.1---------------+--:--------_________ + ____________ + __________________________ 1 x 
- Duplicates Tabulated Summary Form (Inorg. Form VI) 

------------------------------------------------------------------------------------------------------------___________________________ J _______________ + ____________________ + ____________ + __________________________ 1 x x 

- Internal Laboratory Control Sample Tabulated Summary Form (Org Form III and X 
-Inorg. Form VII) . ____________________________________________________________________________________________________________ ---------------------------.1---------------+-----------_________ + _____________ > __________________________ _ 

_________ : __ ~_~~~~~~~_~~~~~~~_~~~~}~~_~~~_~!~!::~ __ ~~~_~~:x_~::~~ __ ~~_~!~:_~~~:::_Y-~~~~ ___________________ L _____________ L _________________ J ______ ~ ______ > __________________________ _ 

_________ :_!.s.~_~~_~~_~_~!_~_~~~ __ ~~~_?_~_~~:::p.I_~_~~~~_~~~~~_~_~:::~_~_~_~~~:::J~~::~~:_~_~!_~_!~L __________ +--------------l--------------------~------~----_+-----------______________ _ 
X - Post Digestion Spike Tabulated Summary Form (Inorg. Form VB) 

---------------------------------------------------------------------------------------------------------------------------------------+--------------+--------------------->-------------->---------------------------
_________ :_}!?_~_~::~~~} __ ~_i!::!~?!.1_~_~~~~_I~~~~_~~_~_~_~.'!:_~::~~ __ ~~~_?!:~:_~~~:::_~~L ____________________________ +---------------j-------------------:-L----~------>---_______________________ _ 

- QC Raw Data - ICP, Furnace, Mercury computer printouts, etc. X 
-----------------_.------.---.-------------------------------------------------------------------------------------.-.---... _ ......... . 

- QC sample preparation logbook pages X X X 
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TABLE 2-1 

LABORATORY DATA PACKAGE ELEMENTS 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 4 OF 4 

DATA PACKAGE ELEMENTS 

Semi· 

Volatiles 

IPAHs 

Pestcides I 

PCBs 
Metals 1 Miscellaneous(') 

......... :.2".~~~~!!~.~9.~j~~~:.~::.~~.~~:::~ .................................................................................. + ............. + .................. --f-..... ······-+··························1 

· Compound Identificati0'l Criteria 

• MISCELLANEOUS DATA: 

X x X X · Original preparation and analysis forms or copies of preparation and analysis 

logbook pages 
................................................•...•................•...................................... ···························+-I ----t----+---+-------; 

· Screening records X X X X 
------------------------------------------.-._-----------------------------------------------.-------_.--._----------------------------

......... :.~.I!.~~.:~:.~~:~.~.~.~!p.'::!,j~:~~.~!~g.:~:!p..~.~.~.~~.!~~r:r: .. ::~:~.~!~2.~~!!~i.~~~........................ X X X X 
· Preparation Logs Raw Data X X X X 

-------------------.-----------------------------------------------------------------------------------------------------------.--._---

· Percent Solids Determination Log X X X X 
----------------------._---------------------------------------.-----------------------------------------------------------------------

· Other Records (ex. Telephone Communication Log) X X X X 

I 

(1) Miscellaneous dafa package will include Information as applicable to the method. 

r 
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3.0' ASSESSMENT AND OVERSIGHT 

3.1 ASSESSMENT AND RESPONSE ACTIONS 

REVISION 0 
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Assessment activities ensure that the data quality is adequate for t~e data's intended use and that 

appropriate corrective actions are implemented to address nonconformances and deviations from the 

QAPP. These activities help to ensure that data are adequate for their intended use. 

3.1.1 Planned Assessments 

The planned assessments for this investigation are s~stem audits and field audits and are identified in 

QAPP Worksheet #31. 

System audits will be performed as appropriate to ensure that work is being implemented in accordance 

with the approved project SOPs and in an overall satisfactory manner. These audits will be performed in 

the following manner: 

• The FOL will supervise and check on a daily basis that the field measurements are made accurately, 

equipment is thoroughly decontaminated, samples are collected and handled properly, and fieldwork 

is accurately and neatly documented. Documentation includes verifying that the sample names on 

sample log sheets, field notes, chain-of-custody records, and sample labels are identical matches to 

sample names in the QAPP. The FOL will update the PM of field activities on a daily basis. 

• System audits for the laboratory will be performed regularly and in accordance with NFESC guidance 

and DOD QSM (January, 2006), as provided in the Laboratory Quality Assur~nce Plan (LQAP). 
/ 

• The data validator will review the chemical analytical data packages submitted by the laboratory. The 

data validator will check that the data were obtained through use of the approved methodology, that 

the appropriate level of'QC effort and reporting was conducted, and whether or not the results are in 

conformance with QC criteria. On the basis of these factors, the data validator will generate a report 

describing data limit~tions that will be reviewed internally by the DVM before submittal to the PM. 

• . The PM will maintain contact with the FOL and DVM to ensure that management of the acquired data 

proceeds in an organi7ed and expeditious manner. 

(' 

Additionally, an independent performance audit of field activities may be conducted at the discretion of 

and under the direction of the QA officer. If a formal field audit is conducted, the QA officer will check that 
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sample collection, handling, and shipping .protocols, as well as equipment decontamination and field 

documentation procedures, are being performed in accordance with the approved project planning 

documents and SOPs. These audits and laboratory systems audits will identify the following: 

• The assessed entity (e.g., field crew, office personnel, etc. and the associated project, field event, 

office, etc.) . 

• Whether the audit is internal, external, or EPA. 

• Location and date(s) of assessment 

• Assessment team members 

• Type of assessment 

• Scope of assessment 

• Documents to be reviewed 

• Notification dates 

• Proposed assessment schedule 

• Assessment number 

• Contract number 

Performance audits of laboratories are coordinated through NFESC and are' conducted every 18 months 

by NFESC's independent quality assurance contractor. 

3.1.2 Assessment Findings and Corrective Action Responses 

Assessment findings that require corrective action initiate a sequence of events that include 

documentation of deficiencies, notification of findings, request for corrective action, implementation of 

corrective action, and follow-up assessment of the corrective action effectiveness. QAPP Worksheet #32 

summarizes the procedure for handling any QAPP deviations and project deficiencies that are identified 

through the planned project assessments. 

Potential problems may involve nonconformance with the SOPs and/or analytical procedures established for 

the project or other unforeseen difficulties. Any person identifying a condition adverse to project quality will 

notify the PM. The PM, with th~ assistance of the QA manager, Yiill be responsible for developing and 

initiating appropriate corrective action through the FOL and verifying that the corrective action h'as been 

effective. Corrective actions may include the following: resampling and/or reanalyzing a sample or 

amending or adjusting project procedures. If warranted by the severity of the problem (for example, if a 

major change in the approved plan is required), the U.S. Navy will be notified in writing and the U.S. Navy's 

approval will be obtained before any change is implemented. Minor changes will be documented for the 

main file by the TtNUS PM. Additional work that depends on a nonconforming activity will not be performed 
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until the problem has been corrected. The overall corrective action responsibility for system audits will 

reside with the PM. The ov~rall corrective action responsibility for field audit~ will reside with the QA 

manager: 

For quality assurance issues involving the analytical laboratory used for the project, the laboratory also 

maintains an internal closed-loop corrective action system that operates under the direction of the 

laboratory QA coordinator. 

3.2 QA MANAGEMENT REPORTS 

This section presents the activities that will be performed to keep management updated on the project 

status. Open communication pathways will benefit the project by allowing appropriate personnel to be 

consistently aware of salient project activities and to provide opportunities for input in a timely manner. 

Input from these parties will be used to make necessary corrective actions so project quality objectives 

are met. 

The information to be included in each of the QA Management Reports listed in QAPP Worksheet #33 is 

summarized in the following sections. 

Field Status Reports 

The FOL will give verbal status 'reports to the PM on a daily basis or more frequently, if needed. The 

status reports will include the field activities completed for the day, the personnel who completed each 

activity, the anticipated activities to be completed during the next day, and any issues or problems 

identified. A summary of most significant progress in project activities will be sent via electronic mail, 

facsimile transmission, or other agreed upon mode of documentation to the PM. 

Data Validation Reports 

Data validation reports will be prepared and .formatted as described in Section 4.2. The data validation 

reports will be included i?S an appendix to the updated RifFS report. 

When requested by the Project Manager, additional reports may be generated. For example, detailed 

data usability assessments may be documented in usability reports. However, other data assessments 

are planned to be inc:luded directly in the updated RifFS report. Therefore, the appropriate sections of the 

report will identify the following: 
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• Summary of project QAlQC programs and training conducted during the project 

• Conformance of project activities to QAPP requirements and procedures' 

• Status of project and 'schedule delays. 

REVISION 0 
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• . Deviations from approved QAPP or QAPP amendments and the impact of such deviations on the 

attainment of project objectives. Results and trends of PT sample analyses performed by all 

laboratories (per analytical group, matrix, and concentration level) 

• Description and findings of assessments. 

• Required corrective actions and effectiveness of corrective actions 

• Limitations of the data usability 

3.3 FINAL PROJECT REPORT 

, , 

QAPP Worksheet #29 presents a list of reports to be generated for this project. 
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4.0 DATA REVIEW 

4.1 OVERVIEW 
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Data review is the process by which data are examined and evaluated by various personnel at various 

levels of detail. This process includes data verification, data validation and data usability assessment. 

Data verification'is a process of evaluating the completeness, correctness, and contractual compliance of 

a data set against the method standard, SOP, or contract requirements documented in this QAPP. Data 

validation is an analyte- and sample-specific process that extends the qualification of data beyond data 

verification to determine the quality of a specific data set. Data usability assessment extends these other 

review processes to examine the data in the context of the project objectives to determine whether the 

data are suitable for supporting the attainment of these objectives. 

The internal data verification requirements for this project include the maintenance and periodic review of 

field documentation (i.e., site logbooks, instrument calibration logs, chain-of-custody forms, field summary 

reports, and field modification records) and laboratory analytical data packages. 

Data validation is a .systematic review of the analytical data package with respect to sample receipt and 

handling, compliance with required analytical methods, data reporting and deliverables, and document 

control. A qualified chemist will review the analytical data packages using USEPA procedures., One 

. hundred percentof the environmental samples will be validated. 

Usability assessment will be performed by project level personnel who understand the intended use of the 

data. These personnel include but are not necessarily limited to project chemists, geologists, and risk 

assessors. 

\4.2 DATA REVIEW STEPS 

Upon receipt of analytical laboratory results, TtNUS database personnel will evaluate electronic and 

hardcopy de.liverables for conformance to data format specifications and for completeness. TtNUS 

validation chemists also perform a completeness verification and will then perform data validation 

according to the most recent data validation guidelines to ensure that the analytical results meet the data 

quality objectives for risk assessment. The validation guidance documents that will be used include: 

. , 
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• Region I Inorganic Data Validation Functional Guidelines (2/89) 
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• Region Organic Data Validation Functional Guidelines [Volatile/Semivolatile part 2, 

pesticide/Polychlorinated Biphenyls (PCB) part 3] (12/96), to the extent praCticable. 

• Department of Defense Quality Systems Manual' for Environmental Laboratories (DOD QSM) 

(January 2006), and 

• Test Methods for Evaluating Solid Waste: Physical/Chemical Methods (SW-846), 3rd Edition, up to 

and including Update III (1986). 

The TtNUS DVM stays current with available guidelines to ensure that the appropriate validation 

guidelines are used. 

After the data are validated, a list of noncompliances will be generated. Noncompliances, which may 

result in data qualification, are used to alert the data user to inaccurate or imprecise data. For situations 

in which several quality control criteria are out of specification with regard to the limits specified in the 

DOD QSM (January, 2006), the data validator may make professional judgments and/or comments on 

the validity of the overall data package. In situations where the validity of an entire data package is in 

question, it may be necessary for the sample(s) to be reanalyzed. The reviewer will then prepare a 

technical. memorandum presenting changes in the data, if necessary, and the rationale for making such 

changes. 

The net result is a data package that has been carefully reviewed for its adherence to prescribed 

requirements and is suitable for its intended use. Data validation therefore plays a major role in 

determining the confidence with which key technical evaluations may be made. 

Data validation reports for ;all parameters will be generated according to the requirements described 

above. The final data validation report will include a technical memorandum, qualified analytical results, 

results reported by the laboratory, and documentation to support data qualification. All data will be 

flagged by an appropriate qualifying symbol. 

\ 
The data and field records will also be reviewed by project personnel to ensure that the samples 

represent the intended sampling conditions and populations. Data qualified during validation will be 

reviewed to assess the impact of the qualifiers on the attainment of project objectives. 
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4.2.1 Step I: Verification 
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Verification includes field data and laboratory data verification. Verification inputs as per QAPP 

Worksheet #34 will be checked by the DVM. 

4.2.2 Step II: Validation 

Validation of field measurements and laboratory analytical data is discussed in this section. Validation of 

field data will be limited to real-time checks in the field as data are generated, whereas laboratory 

analytical data will be validated in accordance with USEPA Region 1 guidance. Step lIa validation 

procedures (i.e., compliance with methods, procedures and contracts) are discu!5sed in Section 4.2.2.1. 
- -

Step lib validation procedures (i.e., comparison of analytical results to the MPCs documented in this 

QAPP) are discussed in Section 4.2.2.2. 

4.2.2.1 Step lIa: Validation Activities 

Step lIa validation activities are documented in QAPP Worksheet #35. Data validation will be completed 

to ensure that the' data are of evidentiary quality. Particular emphasis will be ·placed on holding time 

compliance, instrum~nt calibration, laboratory control samples, matrix spike recoveries, and laboratory 

and field quality control blanks, _ although all required elements of the validation process will be 

considered. 

One hundred percent of the laboratory data from chemical analyses will be validated. Validation of 

analytical data will be conducted by TtNUS. Final review and approval of validation deliverables will be 
J , 

completed for the DVM. All parameters will be reviewed using applicable sections of the aforementioned 

guidelines and the laboratory SOPs. Each analysis will be validated in accordance with OAPP Worksheet #36. 

As part of the validation process, the validator will check that the laboratory has provided all the 

documentation required to support the reported analytical results. If any documentation is missing from 

the data package, the data validator will contact the laboratory to request a resubmittal. If the laboratory 

fails to resubmit the requested information, the data validator will note this on the data validation cover 

letter. The usability of such data will then be determined by the PM and the U.S. Navy. 

4.2.2.2 Step lib: Validation Activities 

QAPP Worksheet #35 summarizes the Step lib data validation activities. 
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4.2.3 Step III: Data Usability Assessment 
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Section 1.7.2 contains a PARCCS description and QAPP Worksheets #12, #15, and #28 provide project­

specific MPCs. 
') 

After data validation and an overall review of data quality indicators, the data will be reconciled with MPCs 

tq determine whether sufficient data of acceptable quality are available for decision making. A series of 

inspections and statistical analyses will be performed to estimate several of the data set characteristics. 

The statistical evaluations will include simple summary statistics for target analytes, such as the maximum 

concentration, minimum concentration, number of samples exhibiting no detectable analyte,"the numbe~ 
of samples exhibiting detectable analytes, and the proportion of samples with detectable and 

undetectable analytes. The data will be presented in a tabular format. These inspections and statistical 

analyses will be designed to: 

• Identify deviations, if any, from the field sampling SOPs. 

-
• Identify deviations, if any, from the laboratory analytical methods. 

• Identify deviations, if any, from the QAPP. 

• Identify deviations, if any, from the data validation process. 

• Evaluate effects of the above-listed deviations from planned procedures and processes on the 

interpretation and utility of the data. 

• Identify elevated detection limits and explain their impacts on the attainment of project objectives. 

• Identify unusable data (Le., data qualified as "URn and "Rn). 

• Evaluate project assumptions. 

• Characterize data set distributions (e.g., Shapiro-Wilk W test) if enough data are available. 

• Identify unanticipated data set characteristics such as a laboratory variance greater than the sampling 

variance (i.e., ANOVA, t-test) if enough data are available. 
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• Identify and evaluate potential data outliers (95 percent confidence goodness-of-fit test on probability 

plot data). The plotted data will be transformed, if necessary, depending on the observed distribution. 

• Evaluate adherence to investigation objectives and decision rules. 

• Ensure completion of corrective actions. 

• Identify the existence of remaining data gaps. 

For statistical comparisons and mathematical manipulations, non-detect values will be represented by a 

concentration equal to one-half the sample-specific reporting limit. Duplicate results (original and 

duplicate) will not be averaged for the purpose of representing the range of concentrations. However, the 

average of the original and duplicate will be used to represent the COC concentration detected at that 

sample location. 

Statistical tests for outliers will be conducted using standard techniques appropriate for this task. 

Potential outliers will be removed if a review of field and laboratory docu~ents indicates that the results 

are true outliers. If no physical cause, for a statistical outlier can be identified, the data point will not be 

removed from the data set. However, if the data point is found to truly represent a physical quantity that 

is different from the rest of the data set, it will be removed. 

The suitability of any given statistical test will be assessed based on the completeness of the data sets 

and the conditions observed at the site. For example, when a single data value is available for soils or 
. ,) 

water samples at a given sampling location, statistical tests cannot be conducted for that Individual 

sampling location .. However, pooling of data across sampling locations may be possible and, if logical to 

do so, may be implemented at the discretion of the PM. Statistical testing will generally be conducted at 

the five percent significance. level. Statistical testing at other significance levels may also be warranted to 

provide perspective on the results of testing at five percent significance. If other significance levels are 

used, they will be sUPporte9 with rationales for their use. 

4.2.3.1 Data Limitations and Actions from Usability Assessment 

After all data evaluations are completed, any limitations on the use of data will be known and the 

limitations will be considered during decision making. If necessary, investigation objectives may be 

revised in anticipation ~f additional data collection in order to .meet project quality objectives for the site. 

Because analytical performance is generally similar for soils and sediments, one matrix group - solids­

may be used when discussing biases. This grouping also causes the number of sarilples within a group 

080702/P 4-5 eTO 439 



REVISION 0 
OCTOBER 2007 

to be greater than when the matrices are discussed separately. The increased number of samples in a 

group bettersupports statistical analyses of the data. 

4.2.3.1.1 Precision 

Field and laboratory precision indicators will be reviewed. In general, laboratory precision should be no 

worse than field precision because laboratory replicate samples have had an additional opportunity to be 

homogenized beyond the homogenization applied to field samples. If the laboratory precision is detected 

to be worse than field precision and the difference is judged to be significant the cause of the difference 

will be investigated and a corrective action will be devised as necessary. In general, RPD values (see 

Section 1.5.2.1) from laboratory and field duplicates will be used for this evaluation. 

If enough data are available and multiple field events are conducted, precision may be compared for the 

multiple field events at the discretion of the TtNUS Project Manager. 

4.2.3.1.2 Accuracy/Bias 

Overall contamination (both field and laboratory) will be reviewed and assessed for impact to the' project. 

In general, this will be reflected in the assignment of data validation qualifiers that have accounted for the 

effect of blank contamination. 

LCS, LCSD, MS, and MSD percent recovery results (see Section 1.5.2.2) will also be used to assess the 

degree of bias to be expected for various analyte groups and, to the extent that it is warranted, for 

individual analytes. Whether review and discussion to the analyte level is warranted depends on which 

analytes exhibit unacceptable bias and whether they are of importance to this project. In general, MS and 

MSD data will be used as a more accurate indication of bias in site samples than LCS and LCSD data. 

Percent recovery values between 75 and 125 percent will generally be considered acceptable. Biases 

between 40 and 75 percent or 125 to 160 percent will be considered to be moderate. Biases between 10 

and 40 percent or 160 to 190 percent will generally be considered to be severe. Biases less than 

10 percent or greater than 190 percent will generally be considered to be extreme. 

If enough data are available and multiple field events are conducted, precision may be compared for the 

multiple field events at the discretion of the TtNUS Project Manager. The usability assessment will strive 
) 

to indicate limitations of the, data caused by positive or negative bias and will attempt to do so based on 
, 

logical groupings such as individual or multiple sample delivery groups, matrices, etc. Because analytical 

. performance is generally similar for groundwater and surface water and for soils and sediments, tw,o 
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matrix groups - solids and aqueous - may be used when discussing biases. These groupings also cause 

the number of samples within a group to be greater than when the matrices are discussed separately. 

4.2.3.1.3 Representativeness 

Representativeness (see Section 1.5.2.3) will be evaluated by reviewing field logs and analytical results 

to verify that project requirements were satisfied for these operations. Special emphasis will be placed on 

determining whether or not all intended samples were collected from the intended locations. If they were 

not, an assessment on the attainment of project objectives will be made. Based on these assessments, a 

qualitative value judgment will be made concerning the representativeness of the samples and associated 

data. Representativeness may also be assessed during the evaluation of precision and accuracy and will 

be summarized in the precision and accuracy' assessments as applicable. An inclusion of 

representativeness of data for risk assessment 'may also be made when, for example, chemicals may be 

partitioned between various physical phases of a sample, such as the dissolved phase and suspended 

solids of a groundwater or surface water sample. 

4.2.3.1.4 Comparability 

Comparability (see Section 1.5.2.4) will be assessed by first ensuring tha! QAPP requirements were 

satisfied. In addition, the comparability of data from one sample group to another may be assessed if the 

precision, accuracy, or sensitivity indicates that the data are not or may not be comparable in terms of 

those quality indicators. If multiple sampling rounds are undertaken the comparability of multiple sets of 

data for the same chemical parameters and matrices will be assessed in terms of precision, accuracy, 

sensitivity, and representativeness. 

4.2.3.1.5 Sensitivity and Quantitation Limits 

The range of non-detect values, which represent the sensitivity of the analytical measurements, will be 

compared to QAPP target detection and quantitation limits. This comparison will identify if actual 

sensitivity was sufficient to meet the QAPP targets. If the targets were not met, a discussion will be 

presented in the final report to establish the impact of not meeting the targets on the attainment of project 

objectives. 

4.2.3.1.6 Completeness 

Completeness will be evaluated on the following levels: 

• Number of samples collected compared to number of samples scheduled for collection, by matrix. 

• Number of valid results compared to number of planned results, by matrix, by analytical group. 
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In addition, a tally of the rejected values and reasons for rejection will be presented. Where rejections are 

identified the impact on attainment of project objectives will be described. 

Special emphasis will be placed on discussing completeness deficiencies that have the greatest impact 
\ 

on the project. Completeness deficiencies that are inconsequential to the attainment of project objectives 

will be identified but will receive little discussion. 

4.2.3.2 Activities 

Several activities to be undertaken by the project team to assess data usability are described above. 

When the usability assessment is completed the project team will be able to: 

• Establish whether intended samples were collected for each matrix and whether the samples and 

associated data are of sufficient quality to support the attainment of project objectives. 

• If data for any scheduled samplE?s are not available (e.g., because the samples were not analyzed or 

the data were rejected for use), identify the impact of the miSSing data on the project. 

, 
• Identify all PARCSS parameters that were not satisfied and in which samples, matrices, analytical 

groups, etc., they were not satisfied. 

• Identify data use restrictions for any data that did not meet project quality objectives or otherwise are 

insufficient to support the attainment of project objectives. 

• Identify corrective actions necessary to recover from missing data or data of insufficient quality. 

4.3 STREAMLINING DATA REVIEW 

Streamlining data review is not an applicable task for this project. 

4.3.1 Data Review Steps to be Streamlined 

Streamlining data review is not an applicable task for this project; therefore no steps can be presented for 

streamlining. 
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Streamlining data review is not an applicable task for this project; therefore criteria for streamlining are 

not needed. 

4.3.3 Amounts and Types of Data Appropriate for Streamlining 

Streamlining data review is not an applicable task for this project; therefore no data reviews will be 

streamlined. 
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LIST OF SOPs ON CD-ROM 

Field SOPs 

• CT-04 Sample Nomenclature 

• SA-6.3 Field Documentation 
0 

• SA-7.1 Decontamination of Field Equipment 

• SA-6.1 Non-Radiological Sample Handling 

• SA-1.2 Surfate Water and Sediment Handling 

• SA-1.3 Soil Sampling 

Laboraotry SOPs 

• CA-500 

• CA-524 

• CA-741 

• CA-512 

• SO-902 

• CA-526 

• CA-213 

• CA-302 

• CA-611 

• CA-605 

• CA-608 

• CA-604 

• CA-329 

• CA-615 

• CA-502 

• CA-515 

• CA-70 

Preparation of Sediment/Soil Samples by Sonication Using Method 3550 for Subsequent 
Pesticides/PCBs Analysis 
Preparation of Sediment/Soil Samples by Soxhlet Extraction Using Method 3540 for 
Pesticides/PCBs Analysis 
Determination of Total Organic Carbon in Solids Using the EPA Region II Lloyd Kahn 
Method 
Preparation of Sediment/Soil Samples by Sonication Using Method 3550 for Subsequent 
Extractable Semi-Volatile Analysis ' 
Sample Receipt and Internal Control 
Preparation of Sediment/Soil Samples by Sonication Using Method 3540 for Subsequent 
Extractable Semi-Volatile Analysis . 
Analysis of Semivolatile Organic Compounds by: SW 846 Method 8270 - Modified for 
Selected Ion Monitoring (SIM) L/ 

Analysis of Pesticides by Gas Chromatography/Electron Capture Detector (GC/ECD): 
SW-846 Method 8081 
Digestion and Analysis of Solid Samples for Mercury by USEPA Method 7471 
Acid Digestion of Solid Samples by USEPA Method 3050 for Metals Analysis by ICP-AES 
and GFAA 
Trace Metals Analysis by ICP~AES Using USEPA Method 6010 
Acid Digestion of Aqueous Samples by USEPA Method 3010 for ICP Analysis of Total or 
Dissolved Metals . 
Analysis of PCBs as Total Aroclors by Gas Chromatography/Electron Capture Detector 
(GC/ECD): SW-846 Method 842 ,_ 
Digestion and Analysis of Aqueous Samples for Mercury by USEPA Method 7470 
Preparation of Aqueous Samples for Extractable Semivolatile Analysis Using the 
Extractable Portion of EPA Methods 625, 3510, and 3520 
Preparation of Aqueous Samples for Pesticides/PCBs Analysis Using the Extractable 
Portion of EPA Methods 3510, 3520, and 3535A 
pH Concentration Measurements in Soil Matrices - SW 846 Method 9045 
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The purpose of this document is to specify a consistent sample nomenclature system that will facilitate 
subsequent data management in a cost-effective manner. The sample nomenclature system has been 
devised such that the following objectives can be attained: 

A or N 
3- or 4-Characters 

Site Identifier 

0 

0 

0 

0 

Sorting of data by matrix. 
Sorting of data by depth. 
Maintenance of consistency (field, laboratory, and data base sample numbers). 
Accommodation of all project-specific requirements. 
Accommodation of laboratory sample number length constraints (maximum of 20 characters). 

AAA Aor N 
2- or 3-Characters 3- to 6-Characters 

Sample Type Sample Location 

2.0 SCOPE 

The methods described in this procedure shall be used consistently for all projects requiring electronic data. 

3.0 GLOSSARY 

None. 

4.0 RESPONSIBILITIES 

Program Manager - It shall be the responsibility of the Program Manager (or designee) to inform contract- 
specific Project Managers of the existence and requirements of this Standard Operating Procedure. 

Proiect Manager - It shall be the responsibility of the Project Manager to determine the applicability of this 
Standard Operating Procedure based on: (1 ) program-specific requirements, and (2) project size and 
objectives. It shall be the responsibility of the Project Manager (or designee) to ensure that the sample 
nomenclature is thoroughly specified in the relevant project planning document (e.g., sampling and analysis 
plan) and is consistent with this Standard Operating Procedure if relevant. It shall be the responsibility of 
the project manager to ensure that the Field Operations Leader is familiar with the sample nomenclature 
system. 

Field Operations Leader - It shall be the responsibility of the Field Operations Leader to ensure that all 
field technicians or sampling personnel are thoroughly familiar with this Standard Operating Procedure and 
the project-specific sample nomenclature system. It shall be the responsibility of the Field Operations 
Leader to ensure that the sample nomenclature system is used during all project-specific sampling efforts. 

5.0 PROCEDURES 

5.1 Introduction 

The sample identification (ID) system can consist of as few as 8 but not more than 20 distinct alpha- 
numeric characters. The sample ID will be provided to the laboratory on the sample labels and chain-of- 
custody forms. The basic sample ID provided to the lab has three segments and shall be as follows where 
"A" indicates "alpha," and "N" indicates "numeric": 
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Number Page 

Revision Effective Date 

CT-04 3 of 6 

1 09/03 

I Site Identifier I SampleType I Sample Location I Sample Depth 

A or N 
3- or 4-Characters 
Site Identifier 

(2) Aqueous (groundwater or surface water) Sample ID 

AAA Aor N NN -A 

Sample type Sample Location Round Number Filtered Samde onlv 
2- or 3-Characters 3- to 6-Characters 2-Characters 

A or N AAA Aor N AA I NNN 
3- or 4-Characters 
Site Identifier 

5.2 Sample Identification Field Requirements 

2- or 3-Characters 3- to 6-Characters 2-Characters 3-C haracters 
Sample Type Sample Location Species Sample Group 

Identifier Number 

The various fields in the sample ID will include but are not limited to the following: 

Site Identifier 
Sample Type 
Sample Location 
Sample Depth 
Sampling Round Number 
Filtered 
Species Identifier 
Sample Group Number 

The site identifier must be a three- or four-character field (numeric characters, alpha characters, or a 
mixture of alpha and numeric characters may be used). A site number is necessary since many 
facilitieskites have multiple individual sites, SWMUs, operable units, etc. Several examples are presented 
in Section 5.3 of this SOP. 

The sample type must be a two- or three-character alpha field. 
Section 5.3 of this SOP. 

Suggested codes are provided in 

The sample location must be at least a three-character field but may have up to six-characters (alpha, 
numeric, or a mixture). The six-characters may be useful in identifying a monitoring well to be sampled or 
describing a grid location. 

The sample depth field is used to note the depth below ground surface (bgs) at which a soil or sediment 
sample is collected. The first two numbers of the four-number code specify the top interval, and the third 
and fourth specify the bottom interval in feet bgs of the sample. If the sample depth is equal to or greater 
than 100, then only the top interval would be represented and the sampling depth would be truncated to 
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A two-digit round number will be used to track the number of aqueous samples taken from a particular 
aqueous sample location. The first sample collected from a location will be assigned the round identifier 
01, the second 02, etc. This applies to both existing and proposed monitoring wells and surface water 
locations. 

Aqueous samples that are field filtered (dissolved analysis) will be identified with an "-F" in the last field 
segment. No entry in this segment signifies an unfiltered (total) sample. 

The species identifier must be a two-character alpha field. Several suggested codes are provided in 
Section 5.3 of this SOP. 

The three digit sample group number will be used to track the number of biota sample groups (a particular 
group size may be determined by sample technique, media type, the number of individual caught, weight 
issues, time, etc.) by species and location. The first sample group of a particular species collected from a 
given location will be assigned the sample group number 001 and the second sample group of the same 
species collected from the same location will be assigned the sample group number 002. 

5.3 Example Sample Field Desianations 

Examples of each of the fields are as follows: 

Site Identifier - Examples of site numbers/designations are as follows: 

A01 - Area of Concern Number 1 
125 - Solid Waste Management Unit Number 125 
000 - Base or Facility Wide Sample (e.g., upgradient well) 
BBG - Base Background 

The examples cited are only suggestions. Each Project Manager (or designee) must designate appropriate 
(and consistent) site designations for their individual project. 

Sample Tvpe - Examples of sample types are as follows: 

AH - 
AS - 
BM - 
BSB - 
BSF - 
CP - 
cs - 
DS - 
DU - 
FP - 
IDW - 
LT - 
MW - 
OF - 
RW - 
SB - 
SD - 
sc - 

Ash Sample 
Air Sample 
Building Material Sample 
Biota Sample Full Body 
Biota Sample Fillet 
Composite Sample 
Chip Sample 
Drum Sample 
Dust Sample 
Free Product 
Investigation Derived Waste Sample 
Leachate Sample 
Monitoring Well Groundwater Sample 
Outfall Sample 
Residential Well Sample 
Soil Boring Sample 
Sediment Sample 
Scrape Sample 
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SG - 
SL - 
SP - 
ss - 
ST - 
sw - 
TP - 
TW - 
wc - 
WP - 
ws - 
ww - 
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Soil Gas Sample 
Sludge Sample 
Seep Sample 
Surface Soil Sample 
Storm Sewer Water Sample 
Surface Water Sample 
Test Pit Sample 
Temporary Well Sample 
Well Construction Material Sample 
Wipe Sample 
Waste/Solid Sample 
Wastewater Sample 

Sample Location - Examples of the location field are as follows: 

001 - Monitoring Well 1 
N32E92 - Grid location 32 North and 92 East 
DO96 - Investigation derived waste drum number 96 

Species Identifier - Examples of species identifier are as follows: 

BC - Blue Crab 
GB - Blue Gill 
co - Corn 
SB - Soybean 

5.4 Examples of Sample Nomenclature 

The first round monitoring well groundwater sample collected from existing monitoring well 001 at SWMU 
16 for a filtered sample would be designated as 01 6MW00101 -F. 

The second round monitoring well groundwater sample collected from existing monitoring well C20P2 at 
Site 23 for an unfiltered sample would be designated as 023MWC20P202. 

The second surface water sample collected from point 01 at SWMU 130 for an unfiltered sample would be 
designated as 130SW00102. 

A surface soil sample collected from grid location 32 North and 92 East at Site 32 at the 0- to 2-foot 
interval would be designated as 032SSN32E920002. 

A subsurface soil sample from soil boring 03 at SWMU 32 at an interval of 4 to 5 feet bgs would be 
designated as 032SB0030405. 

A sediment sample collected at SWMU 19 from 0 to 6 inches at location 14 would be designated as 
019SD0140001. The sample data sheet would reflect the precise depth at which this sample was 
collected. 

During biota sampling for full body analysis the first time a minnow trap was checked at grid location A25 
of SWMU 1415 three small blue gills were captured, collected and designated with the sample ID of 
141 5BSBA25BG001. The second time blue gill were collected at the same location (grid location A25 at 
SWMU 141 5) the sample ID designation given was 141 5BSBA25BG002. 

Note: 
The "F" used for a filtered aqueous sample is preceded by a dash "-F". 

No dash (-) or spacing is used between the segments with the exception of the filtered segment. 
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AA NNNNNN NN 
QC Type Date Sequence Number 

(Per day) 

The QC types are identified as: 

-F 
Filtered 

(aqueous only, if needed) 

TB = Trip Blank 
RB = Rinsate Blank (Equipment Blank) 
FD = Field Duplicate 
AB = Ambient Conditions Blank 
WB = Source Water Blank 

The sampling time recorded on the Chain-of-Custody Form, labels, and tags for duplicate samples will be 
0000 so that the samples are "blind" to the laboratory. Notes detailing the sample number, time, date, and 
type will be recorded on the routine sample log sheets and will document the location of the duplicate 
sample (sample log sheets are not provided to the laboratory). Documentation for all other QC types (TB, 
RB, AB, and WB) will be recorded on the QC Sample Log sheet (see SOP on Field Documentation). 

5.6 Examples of Field QNQC Sample Nomenclature 

The first duplicate of the day for a filtered ground water sample collected on June 3, 2000 would be 
designated as FD06030001 -F. 

The third duplicate of the day taken of a subsurface soil sample collected on November 17, 2003 would be 
designated as FDl 1 170303. 

The first trip blank associated with samples collected on October 12, 2000 would be designated as 
TB10120001. 

The only rinsate blank collected on November 17, 2001 would be designated as RBI 1 1701 01 

6.0 DEVIATIONS 

Any deviation from this SOP must be addressed in detail in the site specific planning documents. 
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The purpose of this Standard Operating Procedure (SOP) is to identify and designate the field data record 
forms, logs and reports generally initiated and maintained for documenting Tetra Tech NUS field activities. 

2.0 SCOPE 

Documents presented within this procedure (or equivalents) shall be used for all Tetra Tech NUS field 
activities, as applicable. Other or additional documents may be required by specific client contracts or 
project planning documents. 

3.0 GLOSSARY 

None 

4.0 RESPONSIBILITIES 

Proiect Manaqer (PM) - The Project Manager is responsible for obtaining hardbound, controlled- 
distribution logbooks (from the appropriate source), as needed. In addition, the Project Manager is 
responsible for placing all field documentation used in site activities (i.e., records, field reports, sample 
data sheets, field notebooks, and the site logbook) in the project's central file upon the completion of field 
work. 

Field Operations Leader (FOL) - The Field Operations Leader is responsible for ensuring that the site 
logbook, notebooks, and all appropriate and current forms and field reports illustrated in this guideline 
(and any additional forms required by the contract) are correctly used, accurately filled out, and completed 
in the required time-frame. 

5.0 PROCEDURES 

5.1 Site Loqbook 

5.1 .I General 

The site logbook is a hard-bound, paginated, controlled-distribution record book in which all major onsite 
activities are documented. At a minimum, the following activities/events shall be recorded or referenced 
(daily) in the site logbook: 

All field personnel present 
ArrivaVdeparture of site visitors 
Time and date of H&S training 
ArrivaVdeparture of equipment 
Time and date of equipment calibration 
Start and/or completion of borehole, trench, monitoring well installation, etc. 
Daily onsite activities performed each day 
Sample pickup information 
Health and Safety issues (level of protection observed, etc.) 
Weather conditions 

A site logbook shall be maintained for each project. The site logbook shall be initiated at the start of the 
first onsite activity (e.g., site visit or initial reconnaissance survey). Entries are to be made for every day 
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that onsite activities take place which involve Tetra Tech NUS or subcontractor personnel. 
completion of the fieldwork, the site logbook must become part of the project's central file. 

Upon 

The following information must be recorded on the cover of each site logbook: 

0 Project name 
0 

0 Sequential book number 
0 Start date 
0 End date 

Tetra Tech NUS project number 

Information recorded daily in the site logbook need not be duplicated in other field notebooks (see Section 
5.2), but must summarize the contents of these other notebooks and refer to specific page locations in 
these notebooks for detailed information (where applicable). An example of a typical site logbook entry is 
shown in Attachment A. 

If measurements are made at any location, the measurements and equipment used must either be 
recorded in the site logbook or reference must be made to the field notebook in which the measurements 
are recorded (see Attachment A). 

All logbook, notebook, and log sheet entries shall be made in indelible ink (black pen is preferred). No 
erasures are permitted. If an incorrect entry is made, the entry shall be crossed out with a single strike 
mark, and initialed and dated. At the completion of entries by any individual, the logbook pages used must 
be signed and dated. The site logbook must also be signed by the Field Operations Leader at the end of 
each day. 

5.1.2 Photographs 

When movies, slides, or photographs are taken of a site or any monitoring location, they must be 
numbered sequentially to correspond to logbookhotebook entries. The name of the photographer, date, 
time, site location, site description, and weather conditions must be entered in the logbookhotebook as 
the photographs are taken. The 
photographer is not required to record the aperture settings and shutter speeds for photographs taken 
within the normal automatic exposure range. However, special lenses, films, filters, and other image- 
enhancement techniques must be noted in the logbookhotebook. If possible, such techniques shall be 
avoided, since they can adversely affect the accuracy of photographs. Chain-of-custody procedures 
depend upon the subject matter, type of camera (digital or film), and the processing it requires. Film used 
for aerial photography, confidential information, or criminal investigation require chain-of-custody 
procedures. Once processed, the slides of photographic prints shall be consecutively numbered and 
labeled according to the logbookhotebook descriptions. The site photographs and associated negatives 
and/or digitally saved images to compact disks must be docketed into the project's central file. 

A series entry may be used for rapid-sequence photographs. 

5.2 Field Notebooks 

Key field team personnel may maintain a separate dedicated field notebook to document the pertinent 
field activities conducted directly under their supervision. For example, on large projects with multiple 
investigative sites and varying operating conditions, the Health and Safety Officer may elect to maintain a 
separate field notebook. Where several drill rigs are in operation simultaneously, each site geologist 
assigned to oversee a rig must maintain a field notebook. 
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All Tetra Tech NUS field forms (see list in Section 6.0 of this SOP) can be found on the company's 
intranet site (http:/htranet.ttnus.com) under Field Log Sheets. Forms may be altered or revised for 
project-specific needs contingent upon client approval. Care must be taken to ensure that all essential 
information can be documented. Guidelines for completing these forms can be found in the related 
sampling SOP. 

5.3.1 Sample Collection, Labeling, Shipment, Request for Analysis, and Field Test Results 

5.3.1.1 Sample Loq Sheet 

Sample Log Sheets are used to record specified types of data while sampling. The data recorded on 
these sheets are useful in describing the sample as well as pointing out any problems, difficulties, or 
irregularities encountered during sampling. A log sheet must be completed for each sample obtained, 
including field quality control (QC) samples. 

5.3.1.2 Sample Label 

A typical sample label is illustrated in Attachment B. Adhesive labels must be completed and applied to 
every sample container. Sample labels can usually be obtained from the appropriate Program source 
electronically generated in-house, or are supplied from the laboratory subcontractor. 

5.3.1.3 Chain-of-Custody Record Form 

The Chain-of-Custody (COC) Record is a multi-part form that is initiated as samples are acquired and 
accompanies a sample (or group of samples) as they are transferred from person to person. This form 
must be used for any samples collected for chemical or geotechnical analysis whether the analyses are 
performed on site or off site. One carbonless copy of the completed COC form is retained by the field 
crew, one copy is sent to the Project Manager (or designee), while the original is sent to the laboratory. 
The original (top, signed copy) of the COC form shall be placed inside a large Ziploc-type bag and taped 
inside the lid of the shipping cooler. If multiple coolers are sent but are included on one COC form, the 
COC form should be sent with the cooler containing vials for VOC analysis or the cooler with the air bill 
attached. The air bill should then state how many coolers are included with that shipment. An example of 
a Chain-of-Custody Record form is provided as Attachment C. Once the samples are received at the 
laboratory, the sample cooler and contents are checked and any problems are noted on the enclosed 
COC form (any discrepancies between the sample labels and COC form and any other problems that are 
noted are resolved through communication between the laboratory point-of-contact and the Tetra Tech 
NUS Project Manager). The COC form is signed and copied. The laboratory will retain the copy while the 
original becomes part of the samples' corresponding analytical data package. 

5.3.1.4 Chain-of-Custody Seal 

Attachment D is an example of a custody seal. The Custody seal is an adhesive-backed label. It is part of 
a chain-of-custody process and is used to prevent tampering with samples after they have been collected 
in the field and sealed in coolers for transport to the laboratory. The COC seals are signed and dated by 
the sampler(s) and affixed across the lid and body of each cooler (front and back) containing 
environmental samples (see SOP SA-6.1). COC seals may be available from the laboratory; these seals 
may also be purchased from a supplier. 
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Field Analytical Log Sheets are used to record geochemical and/or natural attenuation field test results. 

5.3.2 Hydrogeological and Geotechnical Forms 

5.3.2.1 Groundwater Level Measurement Sheet 

A Groundwater Level Measurement Sheet must be filled out for each round of water level measurements 
made at a site. 

5.3.2.2 Data Sheet for Pumpinq Test 

During the performance of a pumping test (or an in-situ hydraulic conductivity test), a large amount of data 
must be recorded, often within a short time period. The Pumping Test Data Sheet facilitates this task by 
standardizing the data collection format for the pumping well and observation wells, and allowing the time 
interval for collection to be laid out in advance. 

5.3.2.3 Packer Test Report Form 

A Packer Test Report Form must be completed for each well upon which a packer test is conducted. 

5.3.2.4 Borinq Loq 

During the progress of each boring, a log of the materials encountered, operation and driving of casing, 
and location of samples must be kept. The Summary Log of Boring, or Boring Log is used for this 
purpose and must be completed for each soil boring performed. In addition, if volatile organics are 
monitored on cores, samples, cuttings from the borehole, or breathing zone, (using a PID or FID), these 
readings must be entered on the boring log at the appropriate depth. The "Remarks" column can be used 
to subsequently enter the laboratory sample number, the concentration of key analytical results, or other 
pertinent information. This feature allows direct comparison of contaminant concentrations with soil 
characteristics. 

5.3.2.5 Monitorinq Well Construction Details Form 

A Monitoring Well Construction Details Form must be completed for every monitoring well, piezometer, or 
temporary well point installed. This form contains specific information on length and type of well riser pipe 
and screen, backfill, filter pack, annular seal and grout characteristics, and surface seal characteristics. 
This information is important in evaluating the performance of the monitoring well, particularly in areas 
where water levels show temporal variation, or where there are multiple (immiscible) phases of 
contaminants. Depending on the type of monitoring well (in overburden or bedrock, stick-up or flush 
mount), different forms are used. 

5.3.2.6 Test Pit Log 

When a test pit or trench is constructed for investigative or sampling purposes, a Test Pit Log must be 
filled out by the responsible field geologist or sampling technician. 
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5.3.2.7 Miscellaneous Monitorinq Well Forms 

Monitoring Well Materials Certificate of Conformance should be used as the project directs to document 
all materials utilized during each monitoring well installation. 

The Monitoring Well Development Record should be used as the project directs to document all well 
development activities. 

5.3.2.8 Miscellaneous Field Forms - QA and Checklists 

Container Sample and Inspection Sheet should be used as the project directs each time a container 
(drum, tank, etc.) is sampled and/or inspected. 

QA Sample Log Sheet should be used at the project directs each time a QA sample is colleted, such as 
Rinsate Blank, Source Blank, etc. 

Field Task Modification Request (FTMR) will be prepared for all deviations from the project planning 
documents. The FOL is responsible for initiating the FTMRs. Copies of all FTMRs will be maintained with 
the onsite planning documents and originals will be placed in the final evidence file. 

The Field Project Daily Activities Check List and Field Project Pre-Mobilization Checklist should be used 
during both the planning and field effort to assure that all necessary tasks are planned for and completed. 
These two forms are not a requirement but a useful tool for most field work. 

5.3.3 Equipment Calibration and Maintenance Form 

The calibration or standardization of monitoring, measuring or test equipment is necessary to assure the 
proper operation and response of the equipment, to document the accuracy, precision or sensitivity of the 
measurement, and determine if correction should be applied to the readings. Some items of equipment 
require frequent calibration, others infrequent. Some are calibrated by the manufacturer, others by the 
user. 

Each instrument requiring calibration has its own Equipment Calibration Log which documents that the 
manufacturer's instructions were followed for calibration of the equipment, including frequency and type of 
standard or calibration device. An Equipment Calibration Log must be maintained for each electronic 
measuring device used in the field; entries must be made for each day the equipment is used or in 
accordance with the manufacturer's recommendations. 

5.4 Field Reports 

The primary means of recording onsite activities is the site logbook. Other field notebooks may also be 
maintained. These logbooks and notebooks (and supporting forms) contain detailed information required 
for data interpretation or documentation, but are not easily useful for tracking and reporting of progress. 
Furthermore, the field logbookhotebooks remain onsite for extended periods of time and are thus not 
accessible for timely review by project management. 

5.4.1 Daily Activities Report 

To provide timely oversight of onsite contractors, Daily Activities Reports are completed and submitted as 
described below. 
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5.4.1.2 Responsibilities 

It is the responsibility of the rig geologist to complete the DAR and obtain the driller's signature 
acknowledging that the times and quantities of material entered are correct. 

5.4.1.3 Submittal and Approval 

At the end of the shift, the rig geologist must submit the Daily Activities Report to the Field Operations 
Leader (FOL) for review and filing. The Daily Activities Report is not a formal report and thus requires no 
further approval. The DAR reports are retained by the FOL for use in preparing the site logbook and in 
preparing weekly status reports for submission to the Project Manager. 

5.4.2 Weekly Status Reports 

To facilitate timely review by project management, photocopies of logbookhotebook entries may be made 
for internal use. 

It should be noted that in addition to summaries described herein, other summary reports may also be 
contractually required. 

All Tetra Tech NUS field forms can be found on the company's intranet site at http://intranet.ttnus.com 
under Field Log Sheets. 

6.0 LISTING OF TETRA TECH NUS FIELD FORMS FOUND ON THE TTNUS INTRANET 
SITE. HTTP://INTRANET.TTNUS.COM CLICK ON FIELD LOG SHEETS 

Groundwater Sample Log Sheet 
Surface Water Sample Log Sheet 
SoiVSediment Sample Log Sheet 
Container Sample and Inspection Sheet 
Geochemical Parameters (Natural Attenuation) 
Groundwater Level Measurement Sheet 
Pumping Test Data Sheet 
Packer Test Report Form 
Boring Log 
Monitoring Well Construction Bedrock Flush Mount 
Monitoring Well Construction Bedrock Open Hole 
Monitoring Well Construction Bedrock Stick Up 
Monitoring Well Construction Confining Layer 
Monitoring Well Construction Overburden Flush Mount 
Monitoring Well Construction Overburden Stick Up 
Test Pit Log 
Monitoring Well Materials Certificate of Conformance 
Monitoring Well Development Record 
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START TIME: DATE: 

SITE LEADER: 
PERSONNEL: 

TtNUS DRILLER SITE VISITORS 

WEATHER: Clear, 68"F, 2-5 mph wind from SE 

ACTIVITIES: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Steam jenney and fire hoses were set up. 

Drilling activities at well - resumes. Rig geologist was . See Geologist's 
Notebook, No. 1, page 29-30, for details of drilling activity. Sample No. 123-21 -S4 collected; 
see sample logbook, page 42. Drilling activities completed at 11 :50 and a 4-inch stainless 
steel well installed. See Geologist's Notebook, No. 1, page 31, and well construction details 
forwell . 

Drilling rig No. 2 steam-cleaned at decontamination pit. Then set up at location of 
well 

Well drilled. Rig geologist was . See Geologist's Notebook, 
No. 2, page - for details of drilling activities. Sample numbers 123-22-51, 123-22-S2, 
and 123-22-S3 collected; see sample logbook, pages 43, 44, and 45. 

Well was developed. Seven 55-gallon drums were filled in the flushing stage. The well 
was then pumped using the pitcher pump for 1 hour. At the end of the hour, water pumped 
from well was "sand free." 

EPA remedial project manger arrives on site at 14:25 hours. 

Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and dump truck set up 

Test pit dug with cuttings placed in dump truck. Rig geologist was 
See Geologist's Notebook, No. 1, page 32, for details of test pit 

activities. Test pit subsequently filled. No samples taken for chemical analysis. Due to 
shallow groundwater table, filling in of test pit - resulted in a very soft and wet area. A 
mound was developed and the area roped off. 

Express carrier picked up samples (see Sample Logbook, pages 42 through 45) at 
1750 hours. Site activities terminated at 18:22 hours. All personnel off site, gate locked. 

over test pit 

. 

~ ~~ 

Field Operations Leader 
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CUSTODY SEAL 
Date 

Qlgnature 
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Decontamination is the process of removing and/or neutralizing site contaminants that have contacted 
and/or accumulated on equipment. The objective/purpose of this SOP is intended to protect site 
personnel, general public, and the sample integrity through the prevention of cross contamination onto 
unaffected persons or areas. It is further intended through this procedure to provide guidelines regarding 
the appropriate procedures to be followed when decontaminating drilling equipment, monitoring well 
materials, chemical sampling equipment and field analytical equipment. 

2.0 SCOPE 

This procedure applies to all equipment including drilling equipment, heavy equipment, monitoring well 
materials, as well as chemical sampling and field analytical equipment decontamination that may be used 
to provide access/acquire environmental samples. Where technologically and economically feasible, 
single use sealed disposable equipment will be employed 'to minimize the potential for cross 
contamination. This procedure also provides general reference information on the control of 
contaminated materials. 

3.0 GLOSSARY 

Acid - For decontamination of equipment when sampling for trace levels of inorganics, a 10% solution of 
nitric acid in deionized water should be used. Due to the leaching ability of nitric acid, it should not be 
used on stainless steel. 

Alconox/Liauinox - A brand of phosphate-free laboratory-grade detergent. 

Decontamination Solution - Is a solution selectedhdentified within the Health and Safety Plan or Project- 
Specific Quality Assurance Plan. The solution is selected and employed as directed by the project 
chemistlhealth and safety professional. 

Deionized Water (DI) - Deionized water is tap water that has been treated by passing through a standard 
deionizing resin column. This water may also pass through additional filtering media to attain various 
levels of analyte-free status. The DI water should meet CAP and NCCLS specifications for reagent grade, 
Type I water. 

Potable Water - Tap water used from any municipal water treatment system. Use of an untreated potable 
water supply is not an acceptable substitute for tap water. 

Pressure Washinq - Employs high pressure pumps and nozzle configuration to create a high pressure 
spray of potable water. High pressure spray is employed to remove solids. 

Solvent - The solvent of choice is pesticide-grade Isopropanol. Use of other solvents (methanol, acetone, 
pesticide-grade hexane, or petroleum ether) may be required for particular projects or for a particular 
purpose (e.g. for the removal of concentrated waste) and must be justified in the project planning 
documents. As an example, it may be necessary to use hexane when analyzing for trace levels of 
pesticides, PCBs, or fuels. In addition, because many of these solvents are not miscible in water, the 
equipment should be air dried prior to use. Solvents should not be used on PVC equipment or well 
construction materials. 

Steam Pressure Washinq - This method employs a high pressure spray of heated potable water. This 
method through the application of heat provides for the removal of various organic/inorganic compounds. 
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The decontamination processes are typically employed at: 

0 Temporary Decontamination Pads/Facilities 
0 Sample Locations 
0 Centralized Decontamination Pad/Facilities 
0 Combination of some or all of the above 

The following discussion represents recommended site preparation in support of the decontamination 
process. 

5.1 Decontamination Desiqn/Constructions Considerations 

5.1.1 Temporary Decontamination Pads 

Temporary decontamination pads are constructed at satellite locations in support of temporary work sites. 
These structures are generally constructed to support the decontamination of heavy equipment such as 
drill rigs and earth moving equipment but can be employed for smaller articles. 

The purpose of the decontamination pad is to contain wash waters and potentially contaminated soils 
generated during decontamination procedures. Therefore, construction of these pads should take into 
account the following considerations 
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- PedestrianNehicle thoroughfares 
- 
- 

- Areas potentially contaminated. 

Areas where controVcustody cannot be maintained 
Areas where a potential releases may be compounded through access to storm water transport 
systems, streams or other potentially sensitive areas. 

Pad - The pad should be constructed to provide the following characteristics 

5.1.2 

Size - The size of the pad should be sufficient to accept the equipment to be decontaminated as 
well as permitting free movement around the equipment by the personnel conducting the 
decontamination. 

Slope - An adequate slope will be constructed to permit the collection of the water and potentially 
contaminated soils within a trough or sump constructed at one end. The collection point for wash 
waters should be of adequate distance that the decontamination workers do not have to walk 
through the wash waters while completing their tasks. 

Sidewalls - The sidewalls should be a minimum of 6-inches in height to provide adequate 
containment for wash waters and soils. If splash represents a potential problem, splash guards 
should be constructed to control overspray. Sidewalls maybe constructed of wood, inflatables, 
sand bags, etc. to permit containment. 

Liner - Depending on the types of equipment and the decontamination method the liner should be 
of sufficient thickness to provide a puncture resistant barrier between the decontamination 
operation and the unprotected environment. Care should be taken to examine the surface area 
prior to placing the liner to remove sharp articles (sticks, stones, debris) that could puncture the 
liner. Liners are intended to form an impermeable barrier. The thickness may vary from a 
minimum recommended thickness of 10 mil to 30 mil. Achieving the desired thickness maybe 
achieved through layering lighter constructed materials. It should be noted that various materials 
(rubber, polyethylene sheeting) become slippery when wet. To minimize this potential hazard 
associated with a sloped liner a light coating of sand maybe applied to provide traction as 
necessary. 

Wash/drying Racks - Auger flights, driIVdrive rods require racks positioned off of the ground to 
permit these articles to be washed, drained, and dried while secured from falling during this 
process. A minimum ground clearance of 2-feet is recommended. 

Maintenance - The work area should be periodically cleared of standing water, soils, and debris. 
This action will aid in eliminating slip, trip, and fall hazards. In addition, these articles will reduce 
potential backsplash and cross contamination. Hoses should be gathered when not in use to 
eliminate potential tripping hazards. 

Decontamination Activities at Drill Rigs/DPT Units 

During subsurface sampling activities including drilling and direct push activities decontamination of drive 
rods, Macro Core Samplers, split spoons, etc. are typically conducted at an area adjacent to the operation. 
Decontamination is generally accomplished using a soap/water wash and rinse utilizing buckets and 
brushes. This area requires sufficient preparation to accomplish the decontamination objectives. 
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Buckets shall be placed within mortar tubs or similar secondary containment tubs to prevent splash and 
spills from reaching unprotected media. Drying racks will be employed as directed for temporary pads to 
permit parts to dry and be evaluated prior to usehe-use. 
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5.1.3 Decontamination Activities at Remote Sample Locations 

When sampling at remote locations sampling devices such as trowels, pumpdtubing should be evacuated 
of potentially contaminated media to the extent possible. This equipment should be wrapped in plastic for 
transport to the temporary/centralized decontamination location for final cleaning and disposition. 

5.2 Equipment Decontamination Procedures 

The following represents procedures to be employed for the decontamination of equipment that may have 
contacted and/or accumulated contamination through site investigation activities. 

5.2.1 Monitoring Well Sampling Equipment 

5.2.1 .I Groundwater samplinq pumps - This includes pumps inserted into the monitorinq well such 
as Bladder pumps, Whale pumps, Redi-Flo, reusable bailers, etc. 

1) 

2) 

Evacuate to the extent possible, any purge water within the pump. 

Scrub using soap and water and/or steam clean the outside of the pump and tubing, where 
applicable. 

Insert the pump and tubing into a clean container of soapy water. Pump a sufficient amount of 
soapy water through the pump to flush any residual purge water. Once flushed, circulate soapy 
water through the pump to ensure the internal components are thoroughly flushed. 

3) 

4) Remove the pump and tubing from the container, rinse external components using tap water. 
Insert the pump and tubing into a clean container of tap water. Pump a sufficient amount of tap 
water through the pump to evacuate all of the soapy water (until clear). 

5) 

6) 

Rinse equipment with pesticide grade isopropanol 

Repeat item #4 using deionized water through the hose to flush out the tap water and solvent 
residue as applicable. 

7 )  Drain residual deionized water to the extent possible, allow components to air dry. 

8) Wrap pump in aluminum foil or a clear clean plastic bag for storage. 

5.2.1.2 Electronic Water Level Indicators/Sounders/Tapes 

During water level measurements, rinsing with the extracted tape and probe with deionized water and 
wiping the surface of the extracted tape is acceptable. However, periodic full decontamination should be 
conducted as indicated below. 

- The solvent should be employed when samples contain oil, grease, PAHs, PCBs, and other hard to 
remove materials. If these are not of primary concern, the solvent step may be omitted. In addition, do 
not rinse PE, PVC, and associated tubing with solvents. 
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Note: In situations where oil, grease, free product, other hard to remove materials are encountered 
probes and exposed tapes should be washed in hot soapy water. 

5.2.1.3 Miscellaneous Equipment 

Miscellaneous equipment including analytical equipment (water quality testing equipment) should be 
cleaned per manufacturer’s instructions. This generally includes wiping down the sensor housing and 
rinsing with tap and deionized water. 

Coolers/Shipping Containers employed to ship samples are received from the lab in a variety of conditions 
from marginal to extremely poor. Coolers should be evaluated prior to use for 

0 Structural integrity - Coolers missing handles or having breaks within the outer housing should be 
removed and not used. Notify the laboratory that the risk of shipping samples will not be attempted 
and request a replacement unit. 

0 Cleanliness - As per protocol only volatile organic samples are accompanied by a trip blank. If a 
cooler’s cleanliness is in question (visibly dirty/stained) or associated with noticeable odors it should 
be decontaminated prior to use. 

1) Wash with soap and water 
2) Rinse with tap water 
3) Dry 

If these measures fail to clean the cooler to an acceptable level, remove the unit from use as a shipping 
container and notify the laboratory to provide a replacement unit. 

5.2.2 Down-Hole Drilling Equipment 

This includes any portion of the drill rig that is over the borehole including auger flights, drill stems, rods, 
and associated tooling that would extend over the borehole. This procedure is to be employed prior to 
initiating the drilling/sampling activity, then between locations. 

1) 
2) 

3) Rinse with tap water. 
4) 
5) 
6) 

5.2.3 SoiVSediment Sampling Equipment 

Remove all soils to the extent possible using shovels, scrapers, etc. to remove loose soils. 
Through a combination of scrubbing using soap and water and/or steam cleaning remove visible 
dirt/soils. 

Rinse equipment with pesticide grade isopropanol 
To the extent possible allow components to air dry. 
Wrap or cover equipment in clear plastic until it is time to be used. 

This consists of soil sampling equipment including but not limited to hand augers, stainless steel 
trowels/spoons, bowls, dredges, scoops, split spoons, Macro Core samplers, etc. 
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- Evaluate the decontamination procedure representing different equipment applications (pumps 
versus drilling equipment) and different decontamination applications. 

- Single use disposable equipment - The number of samples should represent different types of 
equipment as well as different Lot Numbers of single use articles. 

The collection and the frequency of collection of rinsate samples are as follows: 

0 Per decontamination method 
Per disposable article/Batch number of disposable articles 

It is recommended that an initial rinsate sample. be collected early in the project to ensure that the 
decontamination process is functioning properly and in an effort to avoid using a contaminated batch of 
single use articles. It is recommended that a follow up sample be collected during the execution of the 
project to insure those conditions do not change. Lastly, rinsate samples collection may be driven by 
types of and/or contaminant levels. Hard. to remove contaminants, oildgreases, some PAHs/PCBs, etc. 
may also support the collection. of additional rinsates due to the obvious challenges to the decontamination 
process. This is a field consideration to be determined by the FOL. 
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The purpose of this Standard Operating Procedure (SOP) is to provide information on sample 
preservation, packaging, and shipping procedures to be used in handling environmental samples 
submitted for chemical constituent, biological, or geotechnical analysis. Sample chain-of-custody 
procedures and other aspects of field documentation are addressed in SOP SA-6.3. Sample identification 
is addressed in SOP CT-04. 

2.0 SCOPE 

This procedure describes the appropriate containers to be used for samples depending on the analyses to 
be performed, and the steps necessary to preserve the samples when shipped off site for chemical 
analysis. 

3.0 GLOSSARY 

Hazardous Material - A substance or material which has been determined by the Secretary of 
Transportation to be capable of posing an unreasonable risk to health, safety, and property when 
transported in commerce, and which has been so designated. Under 49CFR, the term includes 
hazardous substances, hazardous wastes, marine pollutants, and elevated temperature materials, as well 
as materials designated as hazardous under the provisions of S172.101 and 91 72.1 02 and materials that 
meet the defining criteria for hazard classes and divisions in Part 173. With slight modifications, IATA has 
adopted DOT "hazardous materials" as IATA "Dangerous Goods." 

Hazardous Waste - Any substance listed in 40 CFR, Subpart D (~261.30 et seq.), or otherwise 
characterized as ignitable, corrosive, reactive, or toxic (as defined by Toxicity Characteristic Leaching 
Procedure, TCLP, analysis) as specified under 40 CFR, Subpart C (~261.20 et seq.), that would be 
subject to manifest requirements specified in 40 CFR 262. Such substances are defined and regulated by 
EPA. 

Markinq - A descriptive name, identification number, instructions, cautions, weight, specification or UN 
marks, or combination thereof required on outer packaging of hazardous materials. 

n.o.i - Not otherwise indicated (may be used interchangeably with n.0.s.). 

n.0.s. - Not otherwise specified. 

Packaqinq - A receptacle and any other components or materials necessary for compliance with the 
minimum packaging requirements of 49 CFR 174, including containers (other than freight containers or 
overpacks), portable tanks, cargo tanks, tank cars, and multi-unit tank-car tanks to perform a containment 
function in conformance with the minimum packaging requirements of 49 CFR 173.24(a) & (b). 

Placard - Color-coded, pictorial sign which depicts the hazard class symbol and name and which is placed 
on the side of a vehicle transporting certain hazardous materials. 

Common Preservatives: 

0 Hydrochloric Acid - HCI 
-0 Sulfuric Acid - H2S04 
0 Nitric Acid - HN03 
0 Sodium Hydroxide - NaOH 
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0 Zinc Acetate 
0 Sodium Thiosulfate - Na2S203 

Normalitv (N) - Concentration of a solution expressed as equivalent per liter, an equivalent being the 
amount of a substance containing 1 gram-atom of replaceable hydrogen or its equivalent. 

ReDortable Quantitv [RQ) - For the purposes of this SOP, means the quantity specified in column 3 of the 
Appendix to DOT 49 CFR S172.101 for any material identified in column 1 of the appendix. A spill greater 
than the amount specified must be reported to the National Response Center. 

Sample - A sample is physical evidence collected from a facility or the environment, which is 
representative of conditions at the location and time of collection. 

4.0 RESPONSIBILITIES 

Field Operations Leader - Directly responsible for the bottling, preservation, labeling, packaging, shipping, 
and custody of samples up to and including release to the shipper. 

Field Samplers - Responsible for initiating the Chain-of-Custody Record (per SOP SA-6.3), implementing 
the packaging and shipping requirements, and maintaining custody of samples until they are relinquished 
to another custodian or to the shipper. 

5.0 PROCEDURES 

Sample identification, labeling, documentation, and chain-of-custody are addressed by SOP SA-6.3. 

5.1 Sample Containers 

Different types of chemicals react differently with sample containers made of various materials. For 
example, trace metals adsorb more strongly to glass than to plastic, whereas many organic chemicals 
may dissolve various types of plastic containers. Attachments A and B show proper containers (as well as 
other information) per 40 CFR 136. In general, the sample container shall allow approximately 
5-1 0 percent air space ("ullage") to allow for expansion/vaporization if the sample warms during transport. 
However, for collection of volatile organic compounds, head space shall be omitted. The analytical 
laboratory will generally provide certified-clean containers for samples to be analyzed for chemical 
constituents. Shelby tubes or other sample containers are generally provided by the driller for samples 
requiring geotechnical analysis. Sufficient lead time shall be allowed for a delivery of sample container 
orders. Therefore, it is critical to use the correct container to maintain the integrity of the sample prior to 
analysis. 

Once opened, the container must be used at once for storage of a particular sample. Unused but opened 
containers are to be considered contaminated and must be discarded. Because of the potential for 
introduction of contamination, they cannot be reclosed and saved for later use. Likewise, any unused 
containers which appear contaminated upon receipt, or which are found to have loose caps or a missing 
Teflon liner (if required for the container), shall be discarded. 

5.2 Sample Preservation 

Many water and soil samples are unstable and therefore require preservation to prevent changes in either 
the concentration or the physical condition of the constituent(s) requiring analysis. Although complete and 
irreversible preservation of samples is not possible, preservation does retard the chemical and biological 
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5.2.1 Overview 

Dilution 

The preservation techniques to be used for various analytes are listed in Attachments A and B. Reagents 
required for sample preservation will either be added to the sample containers by the laboratory prior to 
their shipment to the field or be added in the field (in a clean environment). Only high purity reagents shall 
be used for preservation. In general, aqueous samples of low-concentration organics (or soil samples of 
low- or medium-concentration organics) are cooled to 4°C. Medium-concentration aqueous samples, 
high-hazard organic samples, and some gas samples are typically not preserved. Low-concentration 
aqueous samples for metals are acidified with HN03, whereas medium-concentration and high-hazard 
aqueous metal samples are not preserved. Low- or medium-concentration soil samples for metals are 
cooled to 4"C, whereas high-hazard samples are not cooled. 

Concentration Estimated 
Amount 

Required for 
Preservation 

The following subsections describe the procedures for preparing and adding chemical preservatives. 
Attachments A and B indicate the specific analytes which require these preservatives. 

1 part concentrated H2S04: 1 part 
double-distilled, deionized water 
Undiluted concentrated HN03 
400 grams solid NaOH dissolved in 
870 mL double-distilled, deionized 
water; yields 1 liter of solution 

The FOL is responsible for ensuring that an accurate Chemical Inventory is created and maintained for all 
hazardous chemicals brought to the work site (see Section 5 of the TtNUS Health and Safety Guidance 
Manual). Furthermore, the FOL must ensure that a corresponding Material Safety Data Sheet (MSDS) is 
collected for every substance entered on the site Chemical Inventory, and that all persons using/handling/ 
disposing of these substances review the appropriate MSDS for substances they will work with. The 
Chemical Inventory and the MSDSs must be maintained at each work site in a location and manner where 
they are readily-accessible to all personnel. 

18N 2 - 5 m L  

16N 2 - 5 m L  
1 ON 2 mL 

5.2.2 Preparation and Addition of Reagents 

Addition of the following acids or bases may be specified for sample preservation; these reagents shall be 
analytical reagent (AR) grade or purer and shall be diluted to the required concentration with deionized 
water before field sampling commences. To avoid uncontrolled reactions, be sure to Add Acid to water 
(not vice versa). A dilutions guide is provided below. 

AcidIBase 

Hydrochloric Acid (HCI) 

Sulfuric Acid (H2S04) 

Nitric Acid (HNOJ 
Sodium Hydroxide 
(NaOH) 

I 6N I 5-10 mL 1 part concentrated HCI: 1 part 
double-distilled, deionized water 

The amounts required for preservation shown in the above table assumes proper preparation of the 
preservative and addition of the preservative to one liter of aqueous sample. This assumes that the 
sample is initially at pH 7, is poorly buffered, and does not contain particulate matter; as these conditions 
vary, more preservative may be required. Consequently, the final sample pH must be checked using 
narrow-range pH paper, as described in the generalized procedure detailed below: 
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0 Add about one-half of the estimated preservative required to the original sample bottle. Cap and 
invert gently several times to mix. Check pH (as described above) using medium range pH paper (pH 
0-6 or pH 7.5-1 4, as applicable). 

Cap sample bottle and seal securely. 

Additional considerations are discussed below: 

0 To test if ascorbic acid must be used to remove oxidizing agents present in the sample before it can 
be properly preserved, place a drop of sample on KI-starch paper. A blue color indicates the need for 
ascorbic acid addition. 

If required, add a few crystals of ascorbic acid to the sample and retest with the KI-starch paper. 
Repeat until a drop of sample produces no color on the KI-starch paper. Then add an additional 
0.6 grams of ascorbic acid per each liter of sample volume. 

Continue with proper base preservation of the sample as described above. 

0 Samples for sulfide analysis must be treated by the addition of 4 drops (0.2 mL) of 2N zinc acetate 
solution per 100 ml of sample. 

The 2N zinc acetate solution is made by dissolving 220 grams of zinc acetate in 870 mL of double- 
distilled, deionized water to make 1 liter of solution. 

The sample pH is then raised to 9 using the NaOH preservative. 

0 Sodium thiosulfate must be added to remove residual chlorine from a sample. To test the sample for 
residual chlorine use a field test kit specially made for this purpose. 

If residual chlorine is present, add 0.08 grams of sodium thiosulfate per liter of sample to remove the 
residual chlorine. 

Continue with proper acidification of the sample as described above. 

For biological samples, 10% buffered formalin or isopropanol may also be required for preservation. 
Questions regarding preservation requirements should be resolved through communication with the 
laboratory before sampling begins. 

5.3 Field Filtration 

At times, field-filtration may be required to provide for the analysis of dissolved chemical constituents. 
Field-filtration must be performed prior to the preservation of samples as described above. General 
procedures for field filtration are described below: 

0 The sample shall be filtered through a non-metallic, 0.45-micron membrane filter, immediately after 
collection. The filtration system shall consist of dedicated filter canister, dedicated tubing, and a 
peristaltic pump with pressure or vacuum pumping squeeze action (since the sample is filtered by 
mechanical peristalsis, the sample travels only through the tubing). 
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0 Continue by preserving the filtrate (contained in the filter canister), as applicable and generally 
described above. 

5.4 Sample Packauinu and Shipping 

Only employees who have successfully completed the TtNUS “Shipping Hazardous Materials” training 
course are authorized to package and ship hazardous substances. These trained individuals are 
responsible for performing shipping duties in accordance with this training. 

Samples collected for shipment from a site shall be classified as either environmental or hazardous 
material samples. Samples from drums containing materials other than Investigative Derived Waste 
(IDW) and samples obtained from waste piles or bulk storage tanks are generally shipped as hazardous 
materials. A distinction must be made between the two types of samples in order to: 

0 Determine appropriate procedures for transportation of samples (if there is any doubt, a sample shall 
be considered hazardous and shipped accordingly.) 

0 Protect the health and safety of transport and laboratory personnel receiving the samples (special 
precautions are used by the shipper and at laboratories when hazardous materials are received.) 

Detailed procedures for packaging environmental samples are outlined in the remainder of this section. 

5.4.1 Environmental Samples 

Environmental samples are packaged as follows: 

0 Place properly identified sample container, with lid securely fastened, in a plastic bag (e.g. Ziploc 
baggie), and seal the bag. 

0 Place sample in a cooler constructed of sturdy material which has been lined with a large, plastic bag 
(e.g. “garbage” bag). Drain plugs on coolers must be taped shut. 

0 Pack with enough cushioning materials such as bubble wrap (shoulders of bottles must be iced if 
required) to minimize the possibility of the container breaking. 

0 If cooling is required (see Attachments A and B), place ice around sample container shoulders, and on 
top of packing material (minimum of 8 pounds of ice for a medium-size cooler). 

Seal (i:e., tape or tie top in knot) large liner bag. 0 

0 The original (top, signed copy) of the COC form shall be placed inside a large Ziploc-type bag and 
taped inside the lid of the shipping cooler. If multiple coolers are sent but are included on one COC 
form, the COC form should be sent with the cooler containing the vials for VOC analysis. The COC 
form should then state how many coolers are included with that shipment. 

0 Close and seal outside of cooler as described in SOP SA-6.3. Signed custody seals must be used 
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Sample Type and Concentration Container") Sample Size 

Organics 
(GC&GC/MS) 

Preservation(" Holding Time") 

lnorganics 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

None 

None 

None 

Organic/ 
Inorganic 

48 hours to lab 
preservation 

14 days to extraction; 
40 days after extraction 

14 days to extraction; 
40 days after extraction 

6 months 
(Hg - 28 days) 
Cyanide (1 4 days) 

NA 

35 days until 
extraction; 
40 days after extraction 

7 days until 
preparation; analysis 
as per fraction 

voc Low Borosilicate glass 

voc 

Extractables (Low 
SVOCs and 
pesticideslPCBs) 

Extractables (Medium 
SVOCs and 
pesticides/PCBs) 

Low/Medium 

High Hazard 

All 

Extractables (Low Amber glass 
SVOCs and 
pesticide/PCBs) 

Extractables (Medium Amber glass 
SVOCs and 
pesticide/PCBs) 

Metals Low High-density polyethylene 

Medium Wide-mouth glass 

Cyanide Low High-density polyethylene 

Cyanide Medium Wide-mouth glass 

High Hazard Wide-mouth glass 

Encore Sampler 

Wide-mouth glass 

Wide-mouth glass 

Wide-mouth glass 

Wide-mouth glass 

Wide-mouth glass 

HCI to s 2 

40 days after extractior 

All 

2x2 Lor  4x1 L 

Wide-mouth glass 

None 7 days to extraction; 
40 days after extractior 

Volatile 
Organics 

1 L  HN03 to pH s2 6 months (Hg-28 days: 

1602. None 6 months 

1 L  NaOH to pHz12 14 days 

16 oz. None 14 days 

8 oz. None 14 days 

Low/Medium Charcoal tube -- 7 cm long, 100 L air Cool to 4°C 5 days recommended 
6 mm OD, 4 mm ID 

SOIL 
Organics 
(GC&GC/MS) 

lnorganics 

Organic/lnorga 
nic 

Dioxin/Furan 

TCLP 

Al R 

(3) 5 g Samplers 

8 oz. 

8 oz. 

8 oz. 

8 oz. 

4 02. 

8 oz. 
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ATTACHMENT B 

Acidity P, G 

Alkalinity P, G 
Ammonia - Nitrogen P, G 
Biochemical Oxygen Demand (BOD) P, G 

Bromide P, G 
Chemical Oxygen Demand (COD) P, G 
Chloride P, G 
Chlorine, Total Residual P, G 
Color P, G 

Cyanide, Total and Amenable to P, G 
Chlorination 

Cool, 4°C 
Cool, 4°C 

Cool, 4°C; HzS04 to pH 2 
Cool. 4°C 
None required 
Cool, 4°C; H2S04 to pH 2 

14 days 

I 
48 hours 

28 days 

28 days I 
None required 
None required 
Cool, 4°C 
Cool, 4°C; NaOH to pH 12; 
0.6 g ascorbic acid(5) 

28 days 
Analyze immediately 

I 
48 hours 

28 days . 

48 hours 
28 days 

28 days 

48 hours 
Analyze immediately 
8 hours 
28 days 

28 days I 
7 days 

7 days 
7 days 

28 days 
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I I 28days Mercury (Hg) P, G I HN03 to pH 2 
Metals, except Chromium VI and Mercury I P, G I HN03 to pH 2 I 6 months 

Parameter Number/Name Container” ) 

ORGANIC TESTS?’ 

P rese rvat io n“”” Maximum Holding 
Time(4) 

Purgeable Halocarbons 

Purgeable Aromatic Hydrocarbons 

Sulfide 

Sulfite 
Turbidity 

Acrolein and Acrylonitrile 

P, G Cool, 4°C; add zinc acetate 7days 
plus sodium hydroxide to pH 9 

P, G None required Analyze immediately 
P, G Cool, 4°C 48 hours 

Phenols”’) 

Benzidines” ‘12’ 

Phthalate esters‘”’ 

Nitrosamines(”’* (14’ 

PCBs(”’ 

Nitroaromatics & Isophorone‘”’ 

Polynuclear Aromatic Hydrocarbons 
(PAH~)(I 1 ),(I 4) 

Haloetherd’ ‘ I  

Dioxin/Furan (TCDDTTCDF)” ’I 
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(1) Polyethylene (P): generally 500 ml or Glass (G): generally 1 L. 
(2) Sample preservation should be performed immediately upon sample collection. For composite chemical samples each 

aliquot should be preserved at the time of collection. When use of an automated sampler makes it impossible to preserve 
each aliquot, then chemical samples may be preserved by maintaining at 4°C until compositing and sample splitting is 
completed. 

(3) When any sample is to be shipped by common carrier or sent through the United States Mail, it must comply with the 
Department of Transportation Hazardous Materials Regulations (49 CFR Part 172). 

(4) Samples should be analyzed as soon as possible after collection. The times listed are the maximum times that samples 
may be held before analysis and still be considered valid. Samples may be held for longer periods only if the permittee, or 
monitoring laboratory, has data on file to show that the specific types of samples under study are stable for the longer 
periods, and has received a variance from the Regional Administrator. 

(5) Should only be used in the presence of residual chlorine. 
(6) Maximum holding time is 24 hours when sulfide is present. Optionally, all samples may be tested with lead acetate paper 

before pH adjustments are made to determine if sulfide is present. If sulfide is present, it can be removed by the addition 
of cadmium nitrate powder until a negative spot test is obtained. The sample is filtered and then NaOH is added to pH 12. 

(7) Samples should be filtered immediately on site before adding preservative for dissolved metals. 
(8) Guidance applies to samples to be analyzed by GC, LC, or GC/MS for specific compounds. 
(9) Sample receiving no pH adjustment must be analyzed within 7 days of sampling. 
(10) The pH adjustment is not required if acrolein will not be measured. Samples for acrolein receiving no pH adjustment must 

be analyzed within 3 days of sampling. 
(1 1) When the extractable analytes of concern fall within a single chemical category, the specified preservative and maximum 

holding times should be observed for optimum safeguard of sample integrity. When the analytes of concern fall within two 
or more chemical categories, the sample may be preserved by cooling to 4"C, reducing residual chlorine with 0.008% 
sodium thiosulfate, storing in the dark, and adjusting the pH to 6-9; samples preserved in this manner may be held for 
7 days before extraction and for 40 days after extraction. Exceptions to this optional preservation and holding time 
procedure are noted in footnote 5 (re: the requirement for thiosulfate reduction of residual chlorine) and footnotes 12, 13 
(re: the analysis of benzidine). 

(12) If 1,2-diphenylthydrazine is likely to be present, adjust the pH of the sample to 4.0*0.2 to prevent rearrangement to 
benzidine. 

(13) Extracts may be stored up to 7 days before analysis if storage is conducted under an inert (oxidant-free) atmosphere. 
(14) For the analysis of diphenylnitrosamine, add 0.008% Naps203 and adjust pH to 7-10 with NaOH within 24 hours of 

(15) The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are extracted 
sampling. 

within 72 hours of collection. For the analysis of aldrin, add 0.008% Na2S203. 
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1 .o PURPOSE 

~ 
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This procedure describes methods and equipment commonly used for collecting environmental samples 
of surface water and aquatic sediment for either onsite examination and chemical testing, or for 
subsequent laboratory analysis. 

Effective Date 
09/03 

2.0 SCOPE 

The information presented in this guideline is generally applicable to all environmental sampling of surface 
waters (Section 5.3) and aquatic sediments (Section 523, except where the analyte(s) may interact with 
the sampling equipment. The collection of concentrated sludges or hazardous waste samples from 
disposal or process lagoons often requires methods, precautions and equipment different from those 
described herein. 

3.0 GLOSSARY 

Environmental Sample - a sample containing (or suspected to contain) low-level concentrations of 
contaminants, which does not require special handling or transport considerations as detailed in SOP SA- 
6.1. 

Hazardous Waste Sample - a sample containing (or suspected to contain) higher concentrations of 
contaminants thus requiring special handling and/or transport considerations per SOP SA-6.1. 

4.0 RESPONSIBILITIES 

Proiect Manaqer - The Project Manager has the overall responsibility for seeing that all surface water and 
sediment sampling activities are properly conducted by appropriately trained personnel. 

Field Operations Leader - The Field Operations Leader (FOL) is responsible for the supervision of onsite 
water quality analyses, ensuring proper sample collection, handling, and the completion and accuracy of 
all field documentation, and making sure that custody of all samples obtained is maintained according to 
proper procedures . 

5.0 PROCEDURES 

5.1 Introduction 

Collecting a representative sample from surface water or sediments is difficult because of water 
movement, stratification, or patchiness. To collect representative samples, one must standardize 
sampling bias related to site selection, sampling frequency, sample collection, sampling devices, and 
sample handling, preservation, and identification. 

Representativeness is a qualitative description of the degree to which an individual sample accurately 
reflects population characteristics or parameter variations at a sampling point. It is therefore an important 
characteristic not only of assessment and quantification of environmental threats posed by the site, but 
also for providing information for engineering design and construction. Proper sample location selection 
and proper sample collection methods are important to ensure that a truly representative sample has been 
taken. Regardless of quality control applied during laboratory analyses and subsequent scrutiny of 
analytical data packages, reported data are no better than the confidence that can be placed in the 
representativeness of the samples. 
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Many factors must be considered in developing a sampling program for surface water or sediments 
including study objectives, accessibility, site topography, physical characteristics of the water body (such 
as flow and mixing), point and diffuse sources of contamination, and personnel and equipment available to 
conduct the study. For waterborne constituents, dispersion depends on the vertical and lateral mixing 
within the body of water. For sediments, dispersion depends on bottom current or flow characteristics, 
sediment characteristics (density, size) and geochemical properties (which affect adsorption/desorption). 
The hydrogeologist developing the sampling plan must therefore know not only the mixing characteristics 
of streams and lakes, but also must understand the role of fluvial-sediment transport, deposition, and 
chemical sorption. 

5.2.1 Sampling Program Objectives 

The objective of surface water sampling is to determine the surface water quality entering, leaving or 
remaining within the site. The scope of the sampling program must consider the sources and potential 
pathways for transport of contamination to or within a surface water body. Sources may include point 
sources (leaky tanks, outfalls, etc.) or nonpoint sources (e.g., spills). The major pathways for surface 
water contamination (not including airborne deposition) are overland runoff, leachate influx to the 
waterbody, direct waste disposal (solid or liquid) into the water body; and groundwater flow influx from 
upgradient. The relative importance of these pathways, and therefore the design of the sampling 
program, is controlled by the physiographic and hydrologic features of the site, the drainage basin(s) 
which encompass the site, and the history of site activities. 

Physiographic and hydrologic features to be considered include slopes and runoff direction, areas of 
temporary flooding or pooling, tidal effects, artificial surface runoff controls such as berms or drainage 
ditches (and when they were constructed relative to site operation), and locations of springs, seeps, 
marshes, etc. In addition, the obvious considerations such as the location of man-made discharge points 
to the nearest stream (intermittent or flowing), pond, lake, estuary, etc., shall be considered. 

A more subtle consideration in designing the sampling program is the potential for dispersion of dissolved 
or sediment-associated contaminants away from the source. The dispersion could lead to a more 
homogeneous distribution of contamination at low or possibly non-detectable concentrations. Such 
dispersion does not, however, always readily occur. For example, obtaining a representative sample of 
contamination from a main stream immediately below an outfall or a tributary is difficult because the inflow 
frequently follows a stream bank with little lateral mixing for some distance. Sampling alternatives to 
overcome this situation are: (1) move the site far enough downstream to allow for adequate mixing, or 
(2) collect integrated samples in a cross section. Also, nonhomogeneous distribution is a particular 
problem with regard to sediment-associated contaminants, which may accumulate in low-energy 
environments (coves, river bends, deep spots, or even behind boulders) near or distant from the source 
while higher-energy areas (main stream channels) near the source may show no contaminant 
accumulation. 

The distribution of particulates within a sample itself is an important consideration. Many organic 
compounds are only slightly water soluble and tend to adsorb onto particulate matter. Nitrogen, 
phosphorus, and the heavy metals may also be transported by particulates. Samples must be collected 
with a representative amount of suspended material; transfer from the sampling device shall include 
transferring a proportionate amount of the suspended material. 

5.2.2 Location of Sampling Stations 

Accessibility is the primary factor affecting sampling costs. The desirability and utility of a sample for 
analysis and consideration of site conditions must be balanced against the costs of collection as controlled 
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by accessibility. Bridges or piers are the first choice for locating a sampling station on a stream, because 
bridges provide ready access and also permit the sampling technician to sample any point across the 
stream. A boat or pontoon (with an associated increase in cost) may be needed to sample locations on 
lakes and reservoirs, as well as those on larger rivers. Frequently, however, a boat will take longer to 
cross a water body and will hinder manipulation of the sampling equipment. Wading for samples is not 
recommended unless it is known that contaminant levels are low so that skin contact will not produce 
adverse health effects. This provides a built in margin of safety in the event that wading boots or other 
protective equipment should fail to function properly. If it is necessary to wade into the water body to 
obtain a sample, the sampler shall be careful to minimize disturbance of bottom sediments and must enter 
the water body downstream of the sampling location. If necessary, the sampling technician shall wait for 
the sediments to settle before taking a sample. 

Revision SEDIMENT SAMPLING 
5 

Sampling in marshes or tidal areas may require the use of an all-terrain vehicle (ATV). The same 
precautions mentioned above with regard to sediment disturbance apply. 

Effective Date 
09/03 

Under ideal and uniform contaminant dispersion conditions in a flowing stream, the same concentrations 
of each would occur at all points along the cross section. This situation is most likely downstream of 
areas of high turbulence. Careful site selection is needed in order to ensure, as nearly as possible, that 
samples are taken where uniform flow or deposition and good mixing conditions exist. 

The availability of streamflow and sediment discharge records can be an important consideration in 
choosing sampling sites in streams. Streamflow data in association with contaminant concentration data 
are essential for estimating the total contaminant loads carried by the stream. If a gaging station is not 
conveniently located on a selected stream, the project hydrogeologist shall explore the possibility of 
obtaining streamflow data by direct or indirect methods. 

5.2.3 Frequency of Sampling 

The sampling frequency and the objectives of the sampling event will be defined by the project plan 
documents. For single-event site or area characterization sampling, both bottom material and overlying 
water samples shall be collected at the specified sampling stations. If valid data are available on the 
distribution of the contaminant between the solid and aqueous phases, it may be appropriate to sample 
only one phase, although this is not often recommended. If samples are collected primarily for monitoring 
purposes (i.e., consisting of repetitive, continuing measurements to define variations and trends at a given 
location), water samples shall be collected at a pre-established and constant interval as specified in the 
project plans (often monthly or quarterly, and during droughts and floods). Samples of bottom material 
shall be collected from fresh deposits at least yearly, and preferably seasonally, during both spring and 
fall. 

The variability in available water-quality data shall be evaluated before determining the number and 
collection frequency of samples required to maintain an effective monitoring program. 

5.3 Surface Water Sample Collection 

5.3.1 Streams, Rivers, Outfalls and Drainage Features (Ditches, Culverts) 

Methods for sampling streams, rivers, outfalls, and drainage features at a single point vary from the 
simplest of hand-sampling procedures to the more sophisticated multi-point sampling techniques known 
as the equal-width-increment (EWI) method or the equal-discharge-increment (EDI) methods (see below). 

Samples from different depths or cross-sectional locations in the watercourse taken during the same 
sampling episode, shall be composited. However, samples collected along the length of the watercourse 
or at different times may reflect differing inputs or dilutions and therefore shall not be composited. 
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Generally, the number and type of samples to be taken depend on the river's width, depth, discharge and 
on the suspended sediment the stream or river transports. The greater the number of individual points 
that are sampled, the more likely that the composite sample will truly represent the overall characteristics 
of the water. 

09/03 

In small streams less than about 20 feet wide, a sampling site can generally be found where the water is 
well mixed. In such cases, a single grab sample taken at mid-depth in the center of the channel is 
adequate to represent the entire cross section. 

For larger streams, at least one vertical composite shall be taken with one sample each from just below 
the surface, at mid-depth, and just above the bottom. The measurement of DO, pH, temperature, 
conductivity, etc., shall be made on each aliquot of the vertical composite and on the composite itself. For 
rivers, several vertical composites shall be collected, as directed in the project plan documents. 

5.3.2 Lakes, Ponds and Reservoirs 

Lakes, ponds, and reservoirs have a much greater tendency to stratify than rivers and streams. The 
relative lack of mixing requires that more samples be obtained. 

The number of water sampling sites on a lake, pond, or impoundment will vary with the size and shape of 
the basin. In ponds and small lakes, a single vertical composite at the deepest point may be sufficient. 
Similarly, the measurement of DO, pH, temperature, etc., is to be conducted on each aliquot of the vertical 
composite and on the composite itself. In naturally-formed ponds, the deepest point may have to be 
determined empirically; in impoundments, the deepest point is usually near the dam. 

In lakes and larger reservoirs, several vertical composites shall be composited to form a single sample. 
These verticals are often taken along a transect or grid. In some cases, it may be of interest to form 
separate composites of epilimnetic and hypolimnetic zones. In a stratified lake, the epilimnion is the 
thermocline which is exposed to the atmosphere. The hypolimnion is the lower, "confined" layer which is 
only mixed with the epilimnion and vented to the atmosphere during seasonal "overturn" (when density 
stratification disappears). These two zones may thus have very different concentrations of contaminants if 
input is only to one zone, if the contaminants are volatile (and therefore vented from the epilimnion but not 
the hypolimnion), or if the epilimnion only is involved in short-term flushing (i.e., inflow from or outflow to 
shallow streams). Normally, however, a composite consists of several verticals with samples collected at 
various depths. 

In lakes with irregular shape and with bays and coves that are protected from the wind, separate 
composite samples may be needed to adequately represent water quality since it is likely that only poor 
mixing will occur. Similarly, additional samples are recommended where discharges, tributaries, land use 
characteristics, and other such factors are suspected of influencing water quality. 

Many lake measurements are now made in-situ using sensors and automatic readout or recording 
devices. Single and multi-parameter instruments are available for measuring temperature, depth, pH, 
oxidation-reduction potential (ORP), specific conductance, dissolved oxygen, some cations and anions, 
and light penetration. 

5.3.3 Estuaries 

Estuarine areas are by definition, zones where inland freshwaters (both surface and ground) mix with 
oceanic saline waters. Estuaries are generally categorized into three types dependent upon freshwater 
inflow and mixing properties. Knowledge of the estuary type is necessary to determine sampling 
locations. Each type of estuarine area is described below: 
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is shallow and is found in major freshwater sheetflow areas. Being well mixed, the sampling locations 
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0 Salt Wedge Estuary - characterized by a sharp vertical increase in salinity and stratified freshwater 
flow along the surface. In these estuaries, the vertical mixing forces cannot override the density 
differential between fresh and saline waters. In effect, a salt wedge tapering inland moves 
horizontally, back and forth, with the tidal phase. If contamination is being introduced into the estuary 
from upstream, water sampling from the salt wedge may miss it entirely. 

0 Oceanic Estuarv - characterized by salinities approaching full-strength oceanic waters. Seasonally, 
freshwater inflow is small with the preponderance of the fresh-saline water mixing occurring near, or 
at, the shore line. 

Sampling in estuarine areas is normally based upon the tidal phases, with samples collected on 
successive slack tides (i.e., when the tide turns). Estuarine sampling programs shall include vertical 
salinity measurements at 1 - to 5-fOOt increments, coupled with vertical dissolved oxygen and temperature 
profiles. 

5.3.4 Surface Water Sampling Equipment 

The selection of sampling equipment depends on the site conditions and sample type to be acquired. The 
most frequently used samplers are: 

0 Opentube. 
0 Dip sampler. 

Weighted bottle. 
0 Hand pump. 
0 Kemmerer. 
0 Depth-Integrating Sampler. 

The dip sampler and the weighted bottle sampler are used most often, and detailed discussions for these 
devices only (and the Kemmerer sampler) are addressed subsequently in this section. 

The criteria for selecting a sampler include: 

I. Disposability and/or easy decontamination. 
2. Inexpensive cost (if the item is to be disposed). 
3. Ease of operation. 
4. Nonreactive/noncontaminating properties - Teflon-coated, glass, stainless-steel or PVC sample 

chambers are preferred (in that order). 

As specified above, each sample (grab or each aliquot collected for compositing) shall be measured for 
but not limited to: 

Specific conductance. 
0 Temperature. 

pH. 
0 Dissolved oxygen (optional). 

Sample measurements shall be conducted as soon as the sample is acquired. Measurement techniques 
described in SOP SA-1.1 shall be followed. All pertinent data and results shall be recorded in a field 
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mixingktratification and potential contamination. 
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Water is often sampled by filling a container either attached to a pole or held directly, from just beneath 
the surface of the water (a dip or grab sample). Constituents measured in grab samples are only 
indicative of conditions near the surface of the water and may not be a true representation of the total 
concentration that is distributed throughout the water column and in the cross section. Therefore, 
whenever possible, it is recommended to augment dip samples with samples that represent both 
dissolved and suspended constituents and both vertical and horizontal distributions. 

Weiahted Bottle Samplinq 

A grab sample can also be taken using a weighted holder that allows a bottle to be lowered to any desired 
depth, opened for filling, closed, and returned to the surface. This allows discrete sampling with depth. 
Several of these samples can be combined to provide a vertical composite. Alternatively, an open bottle 
can be lowered to the bottom and raised to the surface at a uniform rate so that the bottle collects sample 
throughout the total depth and is just filled on reaching the surface. The resulting sample using either 
method will roughly approach what is known as a depth-integrated sample. 

A closed weighted bottle sampler consists of a stopped glass or plastic bottle, a weight and/or holding 
device, and lines to open the stopper and lower or raise the bottle. The procedure for sampling with this 
device is: 

0 Gently lower the sampler to the desired depth so as not to remove the stopper prematurely (watch for 
bubbles). 

0 Pull out the stopper with a sharp jerk of the stopper line. 

0 Allow the bottle to fill completely, as evidenced by the absence of air bubbles. 

0 Raise the sampler and cap the bottle. 

0 Decontaminate the outside of the bottle. This bottle can be used as the sample container as long as 
the bottle is an approved container type. 

Kem merer 

If samples are desired at a specific depth, and the parameters to be measured do not require a Teflon 
coated sampler, a standard Kemmerer sampler may be used. The Kemmerer sampler is a brass, 
stainless-steel or acrylic cylinder, with rubber stoppers that leave the ends open while being lowered in a 
vertical position (thus allowing free passage of water through the cylinder). A “messenger” is sent down 
the line when the sampler is at the designated depth, to cause the stoppers to close the cylinder, which is 
then raised. Water is removed through a valve to fill sample bottles. 

5.3.5 Surface Water Sampling Techniques 

Most samples taken during site investigations are grab samples. Typically, surface water sampling 
involves immersing the sample container in the body of water; however, the following suggestions are 
made to help ensure that the samples obtained are representative of site conditions: 
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Even though the containers used to obtain the samples are previously laboratory cleaned, it is 
suggested that the sample container be rinsed at least once with the water to be sampled before the 
sample is taken. This is not applicable when sample containers are provided "pre-preserved." 

For sampling moving water, it is suggested that the farthest downstream sample be obtained first, and 
that subsequent samples be taken as one works upstream. In general, work from zones suspected of 
low contamination to zones of high contamination. 

To sample a pond or other standing body of water, the surface area may be divided into grids. A 
series of samples taken from each grid node is combined into one sample, or several grid nodes are 
selected at random. 

Care should be taken to avoid excessive agitation of the water, as loss of volatile constituents could 
res u I t . 

When obtaining samples in 40 mL septum vials for volatile organics analysis, it is important to exclude 
any air space in the top of the bottle and to be sure that the Teflon liner of the septum faces in after 
the vial is filled and capped. The vial can be turned upside down to check for air bubbles. 

Do not sample at the surface, unless sampling specifically for a known constituent which is immiscible 
and on top of the water. Instead, the sample container should be inverted, lowered to the approximate 
depth, and held at about a 45-degree angle with the mouth of the bottle facing upstream. When 
sample containers are provided "pre-preserved," use a dedicated, clean, un-preserved bottle for 
sampling and transfer to an appropriately-preserved container. 

5.4 Onsite Water Qualitv Testing 

Onsite water quality testing shall be conducted as described in SOP SA-1 .l. 

5.5 Sediment Sampling 

5.5.1 General 

Sediment samples are usually collected at the same verticals at which water samples were collected. If 
only one sediment sample is to be collected, the sampling location shall be approximately at the center of 
the water body. 

Generally, the coarser grained sediments are deposited near the headwaters of the reservoir. Bed 
sediments near the center of a water body will be composed of fine-grained materials which may, because 
of their lower porosity and greater surface area available for adsorption, contain greater concentrations of 
contaminants. The shape, flow pattern, bathometry (i.e., depth distribution), and water circulation patterns 
must all be considered when selecting sediment sampling sites. In streams, areas likely to have sediment 
accumulation (e.g., bends, behind islands or boulders, quiet shallow areas or very deep, low-velocity 
areas) shall be sampled while areas likely to show net erosion (i.e., high-velocity, turbulent areas) and 
suspension of fine solid materials, shall be avoided. 

Chemical constituents associated with bottom material may reflect an integration of chemical and 
biological processes. Bottom samples reflect the historical input to streams, lakes, and estuaries with 
respect to time, application of chemicals, and land use. Bottom sediments (especially fine-grained 
material) may act as a sink or reservoir for adsorbed heavy metals and organic contaminants (even if 

- 
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All relevant information pertaining to sediment sampling shall be documented as applicably described in 
SOP SA-6.3 and Attachment 6. 

5.5.2 Sampling Equipment and Techniques 

A bottom-material sample may consist of a single scoop or core, or may be a composite of several 
individual samples in the cross section. Sediment samples may be obtained using onshore or offshore 
techniques. 

The following health and safety provisions apply when working on/over/near water 

Size of Work Team: 

1) Never less than 2 persons [who are wearing USCG approved Personal Flotation Devices (PFDs)] 

2) A minimum of 3 persons if any of the following conditions are anticipated or observed: 

Depth is greater than 3 feet 
Involves a waterway that is turbulent orswift 
The underwater walking surface (e.g., streamher bed) is suspected or observed to involve 
conditions that increase the potential for a worker to fall into the water. Examples would 
include largehneven rocks or boulders, dense mud or sediment that could entrap worker's 
feet, etc.) 
Waterway is tidal, and conditions such as those listed above could change 

The third person in the above condition must be equipped and prepared to render emergency support 
[e.g., lifeline, tethered PFD (life saver), skiff, means to contact external emergency response support, etc.] 

The following samplers may be used to collect bottom materials: 

0 Scoop sampler. 
Dredge samplers. 

Each type of sampler is discussed subsequently. 

Scoop Sampler 

A scoop sampler consists of a pole to which a jar or scoop is attached. The pole may be made of 
bamboo, wood, PVC, or aluminum and be either telescoping or of fixed length. The scoop or jar at the 
end of the pole is usually attached using a clamp. 

If the water body can be sampled from the shore or if it can be waded, the easiest and best way to collect 
a sediment sample is to use a scoop sampler. This reduces the potential for cross-contamination. This 
method is accomplished by reaching over or wading into the water body and, while facing upstream (into 
the current), scooping the sampler along the bottom in an upstream direction. It is very difficult not to 
disturb fine-grained materials of the sediment-water interface when using this method. 
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Dredges are generally used to sample sediments which cannot easily be obtained using coring devices 
(i.e., coarse-grained or partially-cemented materials) or when large quantities of sample are required. 
Dredges generally consist of a clam shell arrangement of two buckets. The buckets may either close 
upon impact or be activated by use of a "messenger". Some dredges are heavy and may require use of a 
winch and crane assembly for sample retrieval. There are three major types of dredges: Peterson, 
Eckman and Ponar dredges. 

The Peterson dredge is used when the bottom is rocky, in very deep water, or when the flow velocity is 
high. The Peterson dredge shall be lowered very slowly as it approaches bottom, because it can force out 
and miss lighter materials if allowed to drop freely. 

The Eckman dredge has only limited usefulness. It performs well where bottom material is unusually soft, 
as when covered with organic sludge or light mud. It is unsuitable, however, for sandy, rocky, and hard 
bottoms and is too light for use in streams with high flow velocities. 

The Ponar dredge is a Peterson dredge modified by the addition of side plates and a screen on the top of 
the sample compartment. The screen over the sample compartment permits water to pass through the 
sampler as it descends thus reducing the "shock wave". The Ponar dredge is easily operated by one 
person in the same fashion as the Peterson dredge. The Ponar dredge is one of the most effective 
samplers for general use on all types of substrates. 
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ATTACHMENT A 
SURFACE WATER SAMPLE LOG SHEET 

Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page- of - 

1 Project Site Name: 
Project No.: Sample Location: 

Sample ID No.: 

Sampled By 
C.O.C. No.: 

1 Pond Type of Sample: 
U Lake n Low Concentration 

Other: [1 High Concentration 
[I QA Sample Type: 

Container Requirements I collected 
I I I 
I 1 I 

I 
I t I 

I I t I 

:ircle if Applicable: 1 Signature($): 

I M ~ S D  I Duplicate ID NO.: 

01 961 1/P Tetra Tech NUS, Inc. 



Subject 
SURFACE WATER AND 

Number Page 
SA-1.2 12 of 12 

Revision SEDIMENT SAMPLING 

ATTACHMENT B 
SOIL & SEDIMENT SAMPLE LOG SHEET 

Effective Date 

Tetra Tech NUS, Inc. SOIL 81 SEDIMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: 
Project No.: Sample Localion: 

Sample ID No.: 

Sampled By: 
0 SurfaceSoil C.O.C. No.: 
[1 Subsurface Soil 
0 Sediment Type of Sample: 

5 

0 Other: 0 LOW Concentration 
0 QA Sample Type: u High Concentration 

09/03 

he: 
tethod: I I I 
tonitor Reading (pprn) I I I 

late; time 1 Depth I Color 1 Description (Sand, Silt, Clay, Moisture, etc.) 
I I 

I 1 I I 

leihod: 1 I I 

lonitor Readings 

3ange in pprn): 

I I I I 
AMPLE COLLECTION INFORMATION 1 .  

Analysis I Container Requirements I Collected I Other 
I I I 
I I I 

I I I 

1 I 
I 

I I 
I I I 

I I I 
I I t 

_ .  - MAP. . .  IBSERVATlONS I NOTES 

01961 1/P Tetra Tech NUS, Inc. 



I I Number I Paae [%I SA-1.3 1 of 20 
Effective Date Revision 

STANDARD I Applicability 09/03 
U 

TETRA TECH NUS. INC . 

. TABLE OF CONTENTS 

SECTION PAGE 

1.0 PURPOSE ........................................................................................................................................ 2 

2.0 SCOPE ............................................................................................................................................. 2 

3.0 GLOSSARY ..................................................................................................................................... 2 

4.0 RESPONSIBILITIES ........................................................................................................................ 3 

5.0 PROCEDURES ................................................................................................................................ 3 

Tetra Tech NUS. Inc . 

Earth Sciences Department 
Prepared 

PROCEDURES 

5.1 
5.2 
5.2.1 
5.2.2 
5.2.3 
5.3 
5.4 
5.5 
5.6 

5.7 
5.8 
5.8.1 
5.8.2 
5.8.3 
5.8.4 
5.9 

Subject 
SOIL SAMPLING 

OVERVIEW ..................................................................................................................... 3 
SOIL SAMPLE COLLECTION ......................................................................................... 4 
Procedure for Collecting Soil Samples for Volatile Organic Compounds ........................ 4 
Procedure for Collecting Non-Volatile Soil Samples ....................................................... 6 
Procedure for Collecting Undisturbed Soil Samples (ASTM D1587-83) ......................... 6 
SURFACE SOIL SAMPLING .......................................................................................... 7 
NEAR-SURFACE SOIL SAMPLING ............................................................................... 7 
SUBSURFACE SOIL SAMPLING WITH A HAND AUGER ............................................ 8 
SUBSURFACE SOIL SAMPLING WITH A SPLIT-BARREL SAMPLER 
(ASTM D1586-84) ........................................................................................................... 9 
SUBSURFACE SOL SAMPLING USING DIRECT PUSH TECHNOLOGY .................. 10 
EXCAVATION AND SAMPLING OF TEST PITS AND TRENCHES ............................ 10 
Applicability .................................................................................................................... 10 
Test Pit and Trench Excavation .................................................................................... 10 
Sampling in Test Pits and Trenches ............................................................................. 12 
Backfilling of Trenches and Test Pits ............................................................................ 15 
RECORDS .................................................................................................................... 15 

Approved 

6.0 REFERENCES ............................................................................................................................... 16 

ATTACHMENTS 

A SOIL & SEDIMENT SAMPLE LOG SHEET .................................................................. 17 
B SPLIT-SPOON SAMPLER ............................................................................................ 18 
C TEST PIT LOG .............................................................................................................. 19 
D REMOTE SAMPLE HOLDER FOR TEST PITnRENCH SAMPLING .......................... 20 

01 961 1/P Tetra Tech NUS. Inc . 



Subject 

SOIL SAMPLING 

1 .o PURPOSE 

Number Page 

Revision Effective Date 

SA-1.3 2 of 20 

7 09/03 

This procedure discusses the methods used to collect surface, near surface, and subsurface soil 
samples. Additionally, it describes the method for sampling of test pits and trenches to determine 
subsurface soil and rock conditions, and recover small-volume or bulk samples. 

2.0 SCOPE 

This procedure is applicable to the collection of surface, near surface and subsurface soils for laboratory 
testing, which are exposed through hand digging, hand augering, drilling, or machine excavating at 
hazardous substance sites. 

3.0 GLOSSARY 

Composite Sample - A composite sample exists as a combination of more than one sample at various 
locations and/or depths and times, which is homogenized and treated as one sample. This type of sample 
is usually collected when determination of an average waste concentration for a specific area is required. 
Composite samples are not to be collected for volatile organics analysis. 

Grab Sample - One sample collected at one location and at one specific time. 

Non-Volatile Sample - A non-volatile sample includes all other chemical parameters (e.g., semivolatiles, 
pesticides/PCBs, metals, etc.) and those engineering parameters that do not require undisturbed soil for 
their analysis. 

Hand Auqer - A sampling device used to extract soil from the ground in a relatively undisturbed form. 

Thin-Walled Tube Sampler - A thin-walled metal tube (also called a Shelby tube) used to recover relatively 
undisturbed soil samples. These tubes are available in various sizes, ranging from 2 to 5 inches outside 
diameter (OD) and from 18 to 54 inches in length. 

Split-Barrel Sampler - A steel tube, split in half lengthwise, with the halves held together by threaded 
collars at either end of the tube. Also called a split-spoon sampler, this device can be driven into resistant 
materials using a drive weight mounted in the drilling string. A standard split-barrel sampler is typically 
available in two common lengths, providing either 20-inch or 26-inch longitudinal clearance for obtaining 
18-inch or 24-inch-long samples, respectively. These split-barrel samplers commonly range in size from 
2-inch OD to 3-1/2 inch OD. The larger sizes are commonly used when a larger volume of sample 
material is required. 

Test Pit and Trench - Open, shallow excavations, typically rectangular (if a test pit) or longitudinal (if a 
trench), excavated to determine the shallow subsurface conditions for engineering, geological, and soil 
chemistry exploration and/or sampling purposes. These pits are excavated manually or by machine (e.g., 
backhoe, clamshell, trencher excavator, or bulldozer). 

Confined Space - As stipulated in 29 CFR 1910.146, a confined space means a space that: 1) is large 
enough and so configured that an employee can bodily enter and perform assigned work; 2) has limited or 
restricted means for entry or exit (for example tanks, vessels, silos, storage bins, hoppers, vaults, pits, 
and excavations); and 3) is not designed for continuous employee occupancy. TtNUS considers all 
confined space as permit-required confined spaces. 
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Proiect Manaqer - The Project Manager is responsible for determining sampling objectives, as well as, the 
field procedures used in the collection of soil samples. Additionally, in consultation with other project 
personnel (geologist, hydrogeologist, etc.), the Project Manager establishes the need for test pits or 
trenches, and determines their approximate locations and dimensions. 

Site Safetv Officer (SSO) - The SSO (or a qualified designee) is responsible for providing the technical 
support necessary to implement the project Health and Safety Plan. This will include (but not be limited 
to) performing air quality monitoring during sampling, boring and excavation activities, and to ensure that 
workers and offsite (downwind) individuals are not exposed to hazardous levels of airborne contaminants. 
The SSO/designee may also be required to advise the FOL on other safety-related matters regarding 
boring, excavation and sampling, such as mitigative measures to address potential hazards from unstable 
trench walls, puncturing of drums or other hazardous objects, etc. 

Field Operations Leader (FOL) - The FOL is responsible for finalizing the location of surface, near surface, 
and subsurface (hand and machine borings, test pitdtrenches) soil samples. He/she is ultimately 
responsible for the sampling and backfilling of boreholes, test pits and trenches, and for adherence to 
OSHA regulations during these operations. 

Proiect GeoloqistlSampler - The project geologistkampler is responsible for the proper acquisition of soil 
samples and the completion of all required paperwork (i.e., sample log sheets, field notebook, boring 
logs, test pit logs, container labels, custody seals, and chain-of-custody forms). 

Competent Person - A Competent Person, as defined in 29 CFR 1929.650 of Subpart P - Excavations, 
means one who is capable of identifying existing and predictable hazards in the surroundings, or working 
conditions which are unsanitary, hazardous, or dangerous to employees, and who has authorization to 
take prompt corrective measures to eliminate them. 

5.0 PROCEDURES 

5.1 Overview 

Soil sampling is an important adjunct to groundwater monitoring. Sampling of the soil horizons above the 
groundwater table can detect contaminants before they have migrated into the water table, and can 
establish the amount of contamination sorbed on aquifer solids that have the potential of contributing to 
groundwater contamination. 

Soil types can vary considerably on a hazardous waste site. These variations, along with vegetation, can 
affect the rate of contaminant migration through the soil. It is important, therefore, that a detailed record 
be maintained during the sampling operations, particularly noting the location, depth, and such 
characteristics as grain size, color, and odor. Subsurface conditions are often stable on a daily basis and 
may demonstrate only slight seasonal variation especially with respect to temperature, available oxygen 
and light penetration. Changes in any of these conditions can radically alter the rate of chemical reactions 
or the associated microbiological community, thus further altering specific site conditions. As a result, 
samples must be kept at their at-depth temperature or lower, protected from direct light, sealed tightly in 
approved glass containers, and be analyzed as soon as possible. 

The physical properties of the soil, its grain size, cohesiveness, associated moisture, and such factors as 
depth to bedrock and water table, will limit the depth from which samples can be collected and the method 
required to collect them. Often this information on soil properties can be obtained from published soil 
surveys available through the U.S. Geological Surveys and other government or farm agencies. It is the 
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5.2 Soil Sample Collection 

5.2.1 Procedure for Collecting Soil Samples for Volatile Organic Compounds 

The above described traditional sampling techniques, used for the collection of soil samples for volatile 
organic analysis, have recently been evaluated by the scientific community and determined to be 
ineffective in producing accurate results (biased low) due to the loss of volatile organics in the sampling 
stages and microbial degradation of aromatic volatiles. One of the newly adopted sampling procedures 
for collecting soil samples includes the field preservation of samples with methanol or sodium bisulfate to 
minimize volatilization and biodegradation. These preservation methods may be performed either in the 
field or laboratory, depending on the sampling methodology employed. 

Soil samples to be preserved by the laboratory are currently being performed using method SW-846, 
5035. Laboratories are currently performing low level analyses (sodium bisulfate preservation) and high 
level analyses (methanol preservation) depending on the end users needs. 

It should be noted that a major disadvantage of the methanol preservation method is that the laboratory 
reporting limits will be higher than conventional testing. The reporting levels using the new method for 
most analytes are 0.5 pg/g for GC/MS and 0.05 pg/g for GC methods. 

The alternative preservation method for collecting soil samples is with sodium bisulfate. This method is 
more complex to perform in the field and therefore is not preferred for field crews. It should also be noted 
that currently, not all laboratories have the capabilities to perform this analysis. The advantage to this 
method is that the reporting limits ( 0.001 pg/g for GC/PID or GC/ELCD, or 0.010 for GC/MS) are lower 
than those described above. 

The following procedures outline the necessary steps for collecting soil samples to be preserved at the 
laboratory, and for collecting soil samples to be preserved in the field with methanol or sodium bisulfate. 

5.2.1.1 Soil Samples to be Preserved at the Laboratory 

Soil samples collected for volatile organics that are to be preserved at the laboratory will be obtained using 
a hermetically sealed sample vial such as an EncoreTM sampler. Each sample will be obtained using a 
reusable sampling handle provided with the EncoreTM sampler. The sample is collected by pushing the 
EncoreTM sampler directly into the soil, ensuring that the sampler is packed tight with soil, leaving zero 
headspace. Using this type of sampling device eliminates the need for field preservation and the shipping 
restrictions associated with preservatives. A complete set of instructions is included with each EncoreTM 
sampler shipment by the manufacturer. 

Once the sample is collected, it should be placed on ice immediately and shipped to the laboratory within 
48 hours (following the chain-of-custody and documentation procedures outlined in SOP SA-6.1). 
Samples must be preserved by the laboratory within 48 hours of sample collection. 

If the lower detection limits are necessary, an option would be to collect several EncoreTM samplers at a 
given sample location. Send all samplers to the laboratory and the laboratory can perform the required 
preservation and analyses. 
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Soil samples preserved in the field may be prepared for analyses using both the low-level (sodium 
bisulfate preservation) method and medium-level (methanol preservation) method. 

Methanol Preservation (Medium Level): 

Soil samples to be preserved in the field with methanol will utilize 40-60 mL glass vials with septum lids. 
Each sample bottle will be filled with 25 mL of demonstrated analyte-free purge and trap grade methanol. 
Bottles may be prespiked with methanol in the laboratory or prepared in the field. 

Soil will be collected with the use of a decontaminated (or disposable), small-diameter coring device such 
as a disposable tube/plunger-type syringe with the tip cut off. The outside diameter of the coring device 
must be smaller than the inside diameter of the sample bottle neck. 

A small electronic balance or manual scale will be necessary for measuring the volume of soil to be added 
to the methanol preserved sample bottle. Calibration of the scale should be performed prior to use and 
intermittently throughout the day according to the manufacturers requirements. 

The sample should be collected by pulling the plunger back and inserting the syringe into the soil to be 
sampled. The top several inches of soil should be removed before collecting the sample. Approximately 
10 grams 229 (8-12 grams) of soil should be collected. The sample should be weighed and adjusted until 
obtaining the required amount of sample. The sample weight should be recorded to the nearest 0.01 
gram in the field logbook and/or sample log sheet. The soil should then be extruded into the methanol 
preserved sample bottle taking care not to contact the sample container with the syringe. The threads of 
the bottle and cap must be free of soil particles. 

After capping the bottle, swirl the sample (do not shake) in the methanol and break up the soil such that all 
of the soil is covered with methanol. Place the sample on ice immediately and prepare for shipment to the 
laboratory as described in SOP SA-6.1. 

Sodium Bisulfate Preservation (Low Level): 

Samples to be preserved using the sodium bisulfate method are to be prepared as follows: 

Add 1 gram of sodium bisulfate to 5 mL of laboratory grade deionized water in a 40-60 mL glass vial with 
septum lid. Bottles may be prespiked in the laboratory or prepared in the field. The soil sample should be 
collected in a manner as described above and added to the sample container. The sample should be 
weighed to the nearest 0.01 gram as described above and recorded in the field logbook or sample log 
sheet. 

Care should be taken when adding the soil to the sodium bisulfate solution. A chemical reaction of soils 
containing carbonates (limestone) may cause the sample to effervesce or the vial to possibly explode. 

When preparing samples using the sodium bisulfate preservation method, duplicate samples must be 
collected using the methanol preservation method on a one for one sample basis. The reason for this is 
because it is necessary for the laboratory to perform both the low level and medium level analyses. Place 
the sample on ice immediately and prepare for shipment to the laboratory as described in SOP SA-6.1. 

If the lower detection limits are necessary, an option to field preserving with sodium bisulfate would be to 
collect 3 EncoreTM samplers at a given sample location. Send all samplers to the laboratory and the 
laboratory can perform the required preservation and analyses. 

01 961 1 IP  Tetra Tech NUS, Inc. 



Number 
SA-1.3 

Subject 

SOIL SAMPLING Revision 
7 

Effective Date 
09/03 

5.2.2 Procedure for Collecting Non-Volatile Soil Samples 

Non-volatile soil samples may be collected as either grab or composite samples. The non-volatile soil 
sample is thoroughly mixed in a stainless steel or disposable, inert plastic tray, using a stainless steel 
trowel or other approved tool, then transferred into the appropriate sample container(s). Head space is 
permitted in a non-volatile soil sample container to allow for sample expansion. 

5.2.3 Procedure for Collecting Undisturbed Soil Samples (ASTM D1587-83) 

When it is necessary to acquire undisturbed samples of soil for purposes of engineering parameter 
analysis (e.g., permeability), a thin-walled, seamless tube sampler (Shelby tube) will be employed. The 
following method will be used: 

1. 

2. 

3. 

4. 

5. 

6. 

Remove all surface debris (e.g., vegetation, roots, twigs, etc.) from the specific sampling location and 
drill and clean out the borehole to the sampling depth, being careful to minimize the chance for 
disturbance of the material to be sampled. In saturated material, withdraw the drill bit slowly to 
prevent loosening of the soil around the borehole and to maintain the water level in the hole at or 
above groundwater level. 

The use of bottom discharge bits or jetting through an open-tube sampler to clean out the borehole 
shall not be allowed. Use of any side-discharge bits is permitted. 

A stationary piston-type sampler may be required to limit sample disturbance and aid in retaining the 
sample. Either the hydraulically operated or control rod activated-type of stationary piston sampler 
may be used. Prior to inserting the tube sampler into the borehole, check to ensure that the sampler 
head contains a check valve. The check valve is necessary to keep water in the rods from pushing 
the sample out the tube sampler during sample withdrawal and to maintain a suction within the tube to 
help retain the sample. 

To minimize chemical reaction between the sample and the sampling tube, brass tubes may be 
required, especially if the tube is stored for an extended time prior to testing. While steel tubes coated 
with shellac are less expensive than brass, they're more reactive, and shall only be used when the 
sample will be tested within a few days after sampling or if chemical reaction is not anticipated. With 
the sampling tube resting on the bottom of the hole and the water level in the boring at groundwater 
level or above, push the tube into the soil by a continuous and rapid motion, without impacting or 
twisting. In no case shall the tube be pushed farther than the length provided for the soil sample. 
Allow about 3 inches in the tube for cuttings and sludge. 

Upon removal of the sampling tube from the hole, measure the length of sample in the tube and also 
the length penetrated. Remove disturbed material in the upper end of the tube and measure the 
length of sample again. After removing at least an inch of soil from the lower end and after inserting 
an impervious disk, seal both ends of the tube with at least a 1/2-inch thickness of wax applied in a 
way that will prevent the wax from entering the sample. Clean filler must be placed in voids at either 
end of the tube prior to sealing with wax. Place plastic caps on the ends of the sample tube, tape the 
caps in place, and dip the ends in wax. 

Affix label(s) to the tube as required and record sample number, depth, penetration, and recovery 
length on the label. Mark the "up" direction on the side of the tube with indelible ink, and mark the 
end of the sample. Complete Chain-of-Custody (see SOP SA-6.3) and other required forms 
(including Attachment A of this SOP). Do not allow tubes to freeze, and store the samples vertically 
with the same orientation they had in the ground, (i.e., top of sample is up) in a cool place out of the 
sun at all times. Ship samples protected with suitable resilient packing material to reduce shock, 
vibration, and disturbance. 
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Thin-walled undisturbed tube samplers are restricted in their usage by the consistency of the soil to be 
sampled. Often, very loose and/or wet samples cannot be retrieved by the samplers, and soils with a 
consistency in excess of very stiff cannot be penetrated by the sampler. Devices such as Dennison or 
Pitcher core samplers can be used to obtain undisturbed samples of stiff soils. Using these devices 
normally increases sampling costs, and therefore their use shall be weighed against the need for acquiring 
an undisturbed sample. 

5.3 Surface Soil Sampling 

The simplest, most direct method of collecting surface soil samples (most commonly collected to a depth 
of 6 inches) for subsequent analysis is by use of a stainless steel trowel. Surface soils are considered 
0-1 2 inches bgs. 

In general, the following equipment is necessary for obtaining surface soil samples: 

Stainless steel or pre-cleaned disposable trowel. 
Real-time air monitoring instrument (e.g., PID, FID, etc.). 
Latex gloves. 
Required Personal Protective Equipment (PPE). 
Required paperwork (see SOP SA-6.3 and Attachment A of this SOP). 
Required decontamination equipment. 
Required sample container(s). 
Wooden stakes or pin flags. 
Sealable polyethylene bags (i.e., Ziplod baggies). 
Heavy duty cooler. 
Ice. 
Chain-of-custody records and custody seals. 

When acquiring surface soil samples, the following procedure shall be used: 

1. 

2. 

3. 

4. 

5. 

Carefully remove vegetation, roots, twigs, litter, etc., to expose an adequate soil surface area to 
accommodate sample volume requirements. 

Using a decontaminated stainless steel trowel, follow the procedure cited in Section 5.2.1 for 
collecting a volatile soil sample. Surface soil samples for volatile organic analysis should be collected 
from 6-12 inches bgs only. 

Thoroughly mix (in-situ) a sufficient amount of soil to fill the remaining sample containers and transfer 
the sample into those containers utilizing the same stainless steel trowel employed above. Cap and 
securely tighten all sample containers. 

Affix a sample label to each container. Be sure to fill out each label carefully and clearly, addressing 
all the categories described in SOP SA-6.3. 

Proceed with the handling and processing of each sample container as described in SOP SA-6.2. 

5.4 Near-Surface Soil Sampling 

Collection of samples from near the surface (depth of 6-1 8 inches) can be accomplished with tools such 
as shovels and stainless steel or pre-cleaned disposable trowels. 
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0 Clean shovel. 
0 

0 Handauger. 
The equipment listed under Section 5.3 of this procedure. 

To obtain near-surface soil samples, the following protocol shall be observed: 

1. With a clean shovel, make a series of vertical cuts to the depth required in the soil to form a square 
approximately 1 foot by 1 foot. 

2. Lever out the formed plug and scrape the bottom of the freshly dug hole with a decontaminated 
stainless steel or pre-cleaned disposable trowel to remove any loose soil. 

3. Follow steps 2 through 5 listed under Section 5.3 of this procedure. 

5.5 Subsurface Soil Sampling With a Hand Auqer 

A hand augering system generally consists of a variety of all stainless steel bucket bits (i.e., cylinders 
6-1/2" long, and 2-3/4", 3-1/4", and 4" in diameter), a series of extension rods (available in 2', 3', 4' and 5' 
lengths), and a cross handle. A larger diameter bucket bit is commonly used to bore a hole to the desired 
sampling depth and then withdrawn. In turn, the larger diameter bit is replaced with a smaller diameter bit, 
lowered down the hole, and slowly turned into the soil at the completion depth (approximately 6 inches). 
The apparatus is then withdrawn and the soil sample collected. 

The hand auger can be used in a wide variety of soil conditions. It can be used to sample soil both from 
the surface, or to depths in excess of 12 feet. However, the presence of rock layers and the collapse of 
the borehole normally contribute to its limiting factors. 

To accomplish soil sampling using a hand augering system, the following equipment is required: 

0 

0 Stainless steel mixing bowls. 
0 

To obtain soil samples using a hand auger, the following procedure shall be followed: 

1. Attach a properly decontaminated bucket bit to a clean extension rod and further attach the cross 
handle to the extension rod. 

2. Clear the area to be sampled of any surface debris (vegetation, twigs, rocks, litter, etc.). 

3. Begin augering (periodically removing accumulated soils from the bucket bit) and add additional rod 
extensions as necessary. Also, note (in a field notebook, boring log, and/or on standardized data 
sheets) any changes in the color, texture or odor of the soil. 

4. After reaching the desired depth, slowly and carefully withdraw the apparatus from the borehole. 

5. Remove the soiled bucket bit from the rod extension and replace it with another properly 
decontaminated bucket bit. The bucket bit used for sampling is commonly smaller in diameter than 
the bucket bit employed to initiate the borehole. 

Complete hand auger assembly (variety of bucket bit sizes). 

The equipment listed under Section 5.3 of this procedure. 
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7. Slowly turn the apparatus until the bucket bit is advanced approximately 6 inches. 

8. Discard the top of the core (approximately l"), which represents any loose material collected by the 
bucket bit before penetrating the sample material. 

9. Fill volatile sample container(s), using a properly decontaminated stainless steel trowel, with sample 
material directly from the bucket bit. Refer to Section 5.2.1 of this procedure. 

10. Utilizing the above trowel, remove the remaining sample material from the bucket bit and place into a 
properly decontaminated stainless steel mixing bowl and thoroughly homogenize the sample material 
prior to filling the remaining sample containers. Refer to Section 5.2.2 of this procedure. 

11. Follow steps 4 and 5 listed under Section 5.3 of this procedure. 

5.6 Subsurface Soil Samplinq With a Split-Barrel Sampler (ASTM D1586-84) 

Split-barrel (split-spoon) samplers consist of a heavy carbon steel or stainless steel sampling tube that 
can be split into two equal halves to reveal the soil sample (see Attachment B). A drive head is attached 
to the upper end of the tube and serves as a point of attachment for the drill rod. A removable tapered 
nosepiece/drive shoe attaches to the lower end of the tube and facilitates cutting. A basket-like sample 
retainer can be fitted to the lower end of the split tube to hold loose, dry soil samples in the tube when the 
sampler is removed from the drill hole. This split-barrel sampler is made to be attached to a drill rod and 
forced into the ground by means of a 140-lb. or larger casing driver. 

Split-barrel samplers are used to collect soil samples from a wide variety of soil types and from depths 
greater than those attainable with other soil sampling equipment. 

The following equipment is used for obtaining split-barrel samples: 

0 

0 

Drilling equipment (provided by subcontractor). 

Split-barrel samplers (O.D. 2 inches, I.D. 1-3/8 inches, either 20 inches or 26 inches long); 
O.D. samplers are available if a larger volume of sample is needed. 

Drive weight assembly, 140-lb. weight, driving head and guide permitting free fall of 30 inches. 0 

0 Stainless steel mixing bowls. 

0 

The following steps shall be followed to obtain split-barrel samples: 

Equipment listed under Section 5.3 of this procedure. 

.arger 

1. Remove the drive head and nosepiece, and open the sampler to reveal the soil sample. Immediately 
scan the sample core with a real-time air monitoring instrument (e.g., FID, PID, etc.). Carefully 
separate the soil core, with a decontaminated stainless steel knife or trowel, at about 6-inch intervals 
while scanning the center of the core for elevated readings. Also scan stained soil, soil lenses, and 
anomalies (if present), and record readings. 

2. Collect the volatile sample from the center of the core where elevated readings occurred. If no 
elevated readings where encountered the sample material should still be collected from the core's 
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3. Using the same trowel, remove remaining sample material from the split-barrel sampler (except for 
the small portion of disturbed soil usually found at the top of the core sample) and place the soil into a 
decontaminated stainless steel mixing bowl. Thoroughly homogenize the sample material prior to 
filling the remaining sample containers. Refer to Section 5.2.2 of this procedure. 

4. Follow steps 4 and 5 listed under Section 5.3 of this procedure. 

5.7 Subsurface Sol Sampling Usinn Direct Push Technologv 

Subsurface soil samples can be collected to depths of 40+ feet using direct push technology (DPT). DPT 
equipment, responsibilities, and procedures are described in SOP SA-2.5. 

5.8 Excavation and Sampling of Test Pits and Trenches 

5.8.1 App I icab i lity 

This subsection presents routine test pit or trench excavation techniques and specialized techniques that 
are applicable under certain conditions. 

During the excavation of trenches or pits at hazardous waste sites, several health and safety concerns 
arise which control the method of excavation. No personnel shall enter any test pit or excavation over 
4feet deep except as a last resort, and then only under direct supervision of a Competent Person (as 
defined in 29 CFR 1929.650 of Subpart P - Excavations). Whenever possible, all required chemical and 
lithological samples should be collected using the excavator bucket or other remote sampling apparatus. 
If entrance is still required, all test pits or excavations must be stabilized by bracing the pit sides using 
specifically designed wooden or steel support structures. Personnel entering the excavation may be 
exposed to toxic or explosive gases and oxygen-deficient environments. Any entry may constitute a 
Confined Space and must be done in conformance with all applicable regulations. In these cases, 
substantial air monitoring is required before entry, and appropriate respiratory gear and protective clothing 
is mandatory. There must be at least two persons present at the immediate site before entry by one of the 
investigators. The reader shall refer to OSHA regulations 29 CFR 1926, 29 CFR 1910.120, 
29 CFR 191 0.134, and 29 CFR 191 0.1 46. 

Excavations are generally not practical where a depth of more than about 15 feet is desired, and they are 
usually limited to a few feet below the water table. In some cases, a pumping system may be required to 
control water levels within the pit, providing that pumped water can be adequately stored or disposed. If 
data on soils at depths greater than 15 feet are required, the data are usually obtained through test 
borings instead of test pits. 

In addition, hazardous wastes may be brought to the surface by excavation equipment. This material, 
whether removed from the site or returned to the subsurface, must be properly handled according to any 
and all applicable federal, state, and local regulations. 

5.8.2 Test Pit and Trench Excavation 

These procedures describe the methods for excavating and logging test pits and trenches excavated to 
determine subsurface soil and rock conditions. Test pit operations shall be logged and documented (see 
Attachment C). 
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0 The chemicals of concern. 

The purpose and extent of the exploration. 
The space required for efficient excavation. 

The economics and efficiency of available equipment. 

Equipment 

Trenching machine 

Test pits normally have a cross section that is 4 to 10 feet square; test trenches are usually 3 to 6 feet 
wide and may be extended for any length required to reveal conditions along a specific line. The following 
table, which is based on equipment efficiencies, gives a rough guide for design consideration: 

Typical Widths, in Feet 

2 
~ 

Backhoe 2-6 

Track dozer 10 

I Track loader I 10 I 
I Excavator I 10 I 
I Scraper I 20 I 

The lateral limits of excavation of trenches and the position of test pits shall be carefully marked on area 
base maps. If precise positioning is required to indicate the location of highly hazardous waste materials, 
nearby utilities, or dangerous conditions, the limits of the excavation shall be surveyed. Also, if precise 
determination of the depth of buried materials is needed for design or environmental assessment 
purposes, the elevation of the ground surface at the test pit or trench location shall also be determined by 
survey. If the test pivtrench will not be surveyed immediately, it shall be backfilled and its position 
identified with stakes placed in the ground at the margin of the excavation for later surveying. 

The construction of test pits and trenches shall be planned and designed in advance as much as possible. 
However, field conditions may necessitate revisions to the initial plans. The final depth and construction 
method shall be determined by the field geologist. The actual layout of each test pit, temporary staging 
area, and spoils pile will be predicated based on site conditions and wind direction at the time the test pit is 
made. Prior to excavation, the area can be surveyed by magnetometer or metal detector to identify the 
presence of underground utilities or drums. 

As mentioned previously, no personnel shall enter any test pit or excavation except as a last resort, and 
then only under direct supervision of a Competent Person. If entrance is still required, Occupational 
Safety and Health Administration (OSHA) requirements must be met (e.g., walls must be braced with 
wooden or steel braces, ladders must be in the hole at all times, and a temporary guardrail must be placed 
along the surface of the hole before entry). It is emphasized that the project data needs should be 
structured such that required samples can be collected without requiring entrance into the excavation. For 
example, samples of leachate, groundwater, or sidewall soils can be taken with telescoping poles, etc. 

Dewatering may be required to assure the stability of the side walls, to prevent the bottom of the pit from 
heaving, and to keep the excavation dry. This is an important consideration for excavations in 
cohesionless material below the groundwater table. Liquids removed as a result of dewatering operations 
must be handled as potentially contaminated materials. Procedures for the collection and disposal of 
such materials should be discussed in the site-specific project plans. 
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5.8.3 Sampling in Test Pits and Trenches 

5.8.3.1 General 

Test pits and trenches are usually logged as they are excavated. Records of each test pivtrench will be 
made as presented in Attachment C. These records include plan and profile sketches of the test 
pivtrench showing materials encountered, their depth and distribution in the pivtrench, and sample 
locations. These records also include safety and sample screening information. 

Entry of test pits by personnel is extremely dangerous, shall be avoided unless absolutely necessary, and 
can occur only after all applicable Health and Safety and OSHA requirements have been met. 

The final depth and type of samples obtained from each test pit will be determined at the time the test pit 
is excavated. Sufficient samples are usually obtained and analyzed to quantify contaminant distribution as 
a function of depth for each test pit. Additional samples of each waste phase and any fluids encountered 
in each test pit may also be collected. 

In some cases, samples of soil may be extracted from the test pit for reasons other than waste sampling 
and chemical analysis, for instance, to obtain geotechnical information. Such information would include 
soil types, stratigraphy, strength, etc., and could therefore entail the collection of disturbed (grab or bulk) 
or relatively undisturbed (hand-carved or pushed/driven) samples, which can be tested for geotechnical 
properties. The purposes of such explorations are very similar to those of shallow exploratory or test 
borings, but often test pits offer a faster, more cost-effective method of sampling than installing borings. 

5.8.3.2 Samplinq Equipment 

The following equipment is needed for obtaining samples for chemical or geotechnical analysis from test 
pits and trenches: 

0 Backhoe or other excavating machinery. 

0 Shovels, picks, hand augers, and stainless steel trowels/disposable trowels. 

0 Sample container - bucket with locking lid for large samples; appropriate bottleware for chemical or 
geotechnical analysis samples. 

0 Polyethylene bags for enclosing sample containers; buckets. 

0 Remote sampler consisting of 10-foot sections of steel conduit (1 -inch-diameter), hose clamps and 
right angle adapter for conduit (see Attachment D). 

5.8.3.3 Samplinq Methods 

The methods discussed in this section refer to test pit sampling from grade level. If test pit entry is 
required, see Section 5.8.3.4. 

0 Excavate trench or pit in several depth increments. After each increment, the operator will wait while 
the sampler inspects the test pit from grade level to decide if conditions are appropriate for sampling. 
(Monitoring of volatiles by the SSO will also be used to evaluate the need for sampling.) Practical 
depth increments range from 2 to 4 feet. 
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Any fluid phase or groundwater seepage is encountered in the test pit. 
Any drums, other potential waste containers, obstructions or utility lines are encountered. 
Distinct changes of material are encountered. 

This action is necessary to permit proper sampling of the test pit and to prevent a breach of safety 
protocol. Depending upon the conditions encountered, it may be required to excavate more slowly and 
carefully with the backhoe. 

For obtaining test pit samples from grade level, the following procedure shall be followed: 

Remove loose material to the greatest extent possible with backhoe. 

Secure walls of pit if necessary. (There is seldom any need to enter a pit or trench which would justify 
the expense of shoring the walls. All observations and samples should be taken from the ground 
surface.) 

Samples of the test pit material are to be obtained either directly from the backhoe bucket or from the 
material once it has been deposited on the ground. The sampler or Field Operations Leader directs 
the backhoe operator to remove material from the selected depth or location within the test pitltrench. 
The bucket is brought to the surface and moved away from the pit. The sampler and/or SSO then 
approaches the bucket and monitors its contents with a photoionization or flame ionization detector. 
The sample is collected from the center of the bucket or pile and placed in sample containers using a 
decontaminated stainless steel trowel or disposable spatula. 

If a composite sample is desired, several depths or locations within the pitltrench are selected and a 
bucket is filled from each area. It is preferable to send individual sample bottles filled from each 
bucket to the laboratory for compositing under the more controlled laboratory conditions. However, if 
compositing in the field is required, each sample container shall be filled from materials that have 
been transferred into a mixing bucket and homogenized. Note that homogenization/compositing is not 
applicable for samples to be subjected to volatile organic analysis. 

Using the remote sampler shown in Attachment D, samples can be taken at the desired depth from 
the side wall or bottom of the pit. The face of the pit/trench shall first be scraped (using a long- 
handled shovel or hoe) to remove the smeared zone that has contacted the backhoe bucket. The 
sample shall then be collected directly into the sample jar, by scraping with the jar edge, eliminating 
the need to utilize samplers and minimizing the likelihood of cross-contamination. The sample jar is 
then capped, removed from the assembly, and packaged for shipment. 

Complete documentation as described in SOP SAr6.3 and Attachment C of this SOP. 

5.8.3.4 In-Pit Samplinq 

Under rare conditions, personnel may be required to enter the test pitltrench. This is necessary only when 
soil conditions preclude obtaining suitable samples from the backhoe bucket (e.g., excessive mixing of 
soils or wastes within the test pitltrench) or when samples from relatively small discrete zones within the 
test pit are required. This approach may also be necessary to sample any seepage occurring at discrete 
levels or zones in the test pit that are not accessible with remote samplers. 

In general, personnel shall sample and log pits and trenches from the ground surface, except as provided 
for by the following criteria: 
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0 The Site Safety Officer and Competent Person determines that such action can be accomplished 
without breaching site safety protocol. This determination will be based on actual monitoring of the 
pitltrench after it is dug (including, at a minimum, measurements of volatile organics, explosive gases 
and available oxygen). 

0 A Company-designated Competent Person determines that the pitltrench is stable or is made stable 
(by grading the sidewalls or using shoring) prior to entrance of any personnel. OSHA requirements 
must be strictly observed. 

If these conditions are satisfied, one person will enter the pitltrench. On potentially hazardous waste sites, 
this individual will be dressed in safety gear as required by the conditions in the pit. He/she will be affixed 
to a safety rope and continuously monitored while in the pit. 

A second individual will be fully dressed in protective clothing including a self-contained breathing device 
and on standby during all pit entry operations. The individual entering the pit will remain therein for as 
brief a period as practical, commensurate with performance of hidher work. After removing the smeared 
zone, samples shall be obtained with a decontaminated trowel or spoon. As an added precaution, it is 
advisable to keep the backhoe bucket in the test pit when personnel are working below grade. Such 
personnel can either stand in or near the bucket while performing sample operations. In the event of a 
cave-in they can either be lifted clear in the bucket, or at least climb up on the backhoe arm to reach 
safety. 

5.8.3.5 Geotechnical Samplinq 

In addition to the equipment described in Section 5.8.3.2, the following equipment is needed for 
geotechnical sampling: 

Soil sampling equipment, similar to that used in shallow drilled boring (i.e., open tube samplers), which 
can be pushed or driven into the floor of the test pit. 

0 Suitable driving (i.e., a sledge hammer) or pushing (i.e., the backhoe bucket) equipment which is used 
to advance the sampler into the soil. 

0 Knives, spatulas, and other suitable devices for trimming hand-cawed samples. 

0 Suitable containers (bags, jars, tubes, boxes, etc.), labels, wax, etc. for holding and safely transporting 
collected soil samples. 

0 Geotechnical equipment (pocket penetrometer, torvane, etc.) for field testing collected soil samples 
for classification and strength properties. 

Disturbed grab or bulk geotechnical soil samples may be collected for most soils in the same manner as 
comparable soil samples for chemical analysis. These collected samples may be stored in jars or plastic- 
lined sacks (larger samples), which will preserve their moisture content. Smaller samples of this type are 
usually tested for their index properties to aid in soil identification and classification, while larger bulk 
samples are usually required to perform compaction tests. 

Relatively undisturbed samples are usually extracted in cohesive soils using open tube samplers, and 
such samples are then tested in a geotechnical laboratory for their strength, permeability and/or 
compressibility. The techniques for extracting and preserving such samples are similar to those used in 
performing Shelby tube sampling in borings, except that the sampler is advanced by hand or backhoe, 
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rather than by a drill rig. Also, the sampler may be extracted from the test pit by excavation around the 
sampler when it is difficult to pull it out of the ground. . If this excavation requires entry of the test pit, the 
requirements described in Section 5.8.3.4 of this procedure must be followed. The open tube sampler 
shall be pushed or driven vertically into the floor or steps excavated in the test pit at the desired sampling 
elevations. Extracting tube samples horizontally from the walls of the test pit is not appropriate, because 
the sample will not have the correct orientation. 
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A sledge hammer or the backhoe may be used to drive or push the sampler or tube into the ground. 
Place a piece of wood over the top of the sampler or sampling tube to prevent damage during 
driving/pushing of the sample. Pushing the sampler with a constant thrust is always preferable to driving it 
with repeated blows, thus minimizing disturbance to the sample. If the sample cannot be extracted by 
rotating it at least two revolutions (to shear off the sample at the bottom), hand-excavate to remove the 
soil from around the sides of the sampler. If hand-excavation requires entry of the test pit, the 
requirements in Section 5.8.3.4 of this procedure must be followed. Prepare, label, pack and transport the 
sample in the required manner, as described in SOP SA-6.3 and SA-6.1. 

5.8.4 Backfilling of Trenches and Test Pits 

All test pits and excavations must be either backfilled, covered, or otherwise protected at the end of each 
day. No excavations shall remain open during non-working hours unless adequately covered or otherwise 
protected. 

Before backfilling, the onsite crew shall photograph all significant features exposed by the test pit and 
trench and shall include in the photograph a scale to show dimensions. Photographs of test pits shall be 
marked to include site number, test pit number, depth, description of feature, and date of photograph. In 
addition, a geologic description of each photograph shall be entered in the site logbook. All photographs 
shall be indexed and maintained as part of the project file for future reference. 

After inspection, backfill material shall be returned to the pit under the direction of the FOL. 

If a low permeability layer is penetrated (resulting in groundwater flow from an upper contaminated flow 
zone into a lower uncontaminated flow zone), backfill material must represent original conditions or be 
impermeable. Backfill could consist of a soil-bentonite mix prepared in a proportion specified by the FOL 
(representing a permeability equal to or less than original conditions). Backfill can be covered by "clean" 
soil and graded to the original land contour. Revegetation of the disturbed area may also be required. 

5.9 Records 

The appropriate sample log sheet (see Attachment A of this SOP) must be completed by the site 
geologistlsampler. All soil sampling locations should be documented by tying in the location of two or 
more nearby permanent landmarks (building, telephone pole, fence, etc.) or obtaining GPS coordinates; 
and shall be noted on the appropriate sample log sheet, site map, or field notebook. Surveying may also 
be necessary, depending on the project requirements. 

Test pit logs (see Attachment C of this SOP) shall contain a sketch of pit conditions. In addition, at least 
one photograph with a scale for comparison shall be taken of each pit. Included in the photograph shall 
be a card showing the test pit number. Boreholes, test pits and trenches shall be logged by the field 
geologist in accordance with SOP GH-1.5. 

Other data to be recorded in the field logbook include the following: 

0 

0 

Name and location of job. 
Date of boring and excavation. 
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Approximate surface elevation. 
Total depth of boring and excavation. 
Dimensions of pit. 
Method of sample acquisition. 
Type and size of samples. 
Soil and rock descriptions. 
Photographs. 
Groundwater levels. 
Organic gas or methane levels. 
Other pertinent information, such as waste material encountered. 

6.0 REFERENCES 

American Society for Testing and Materials, 1987. ASTM Standards D1587-83 and D1586-84. ASTM 
Annual Book of Standards. ASTM. Philadelphia, Pennsylvania. Volume 4.08. 

NUS Corporation, 1986. Hazardous Material Handling Training Manual. 

NUS Corporation and CH2M Hill, August, 1987. Compendium of Field Operation Methods. Prepared for 
the U.S. EPA. 

OSHA, Excavation, Trenchinq and Shorinq 29 CFR 1926.650-653. 

OSHA, Confined Space Entry 29 CFR 191 0.1 46. 
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ATTACHMENT A 
SOIL & SEDIMENT SAMPLE LOG SHEET 

Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: 
Project No.: Sample Locanon: 

Sample ID No.: 

Sampled By 
0 SurfacaSoil C.0 C No.: 
1 Subsurface Soil 
0 Sediment Type of Sample: 
I] Other. 0 Low Concentration 
I] QA Sample Type: 0 High Concentration 

rime: 
dethod. 
donitor Reading Wm). 

r - -  I I I 

I I I 
I I I 

I I I 
I I I 
I I I 
I I I 
I I I 

K4SllASD Duplicate ID No.: I 
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ATTACHMENT C 
TEST PIT LOG 

TEST PIT LOG Page - of I [Tt] Tetra Tech NUS, Inc. 

PROJECT NAME: TEST PIT No.: 
PROJECT NUM8ER: DATE 
LOCATION: GEOLOGIST: 

I I I MATERIAL DESCRIPTION I I  PlDmD READING 

REMARKS: 

PHOTO LOG: 
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REMOTE SAMPLE HOLDER FOR TEST PlTmRENCH SAMPLING 
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RIGHT-ANGLE 

HOSE CLAMP 

STEEL 
I CONOUlT CLAMP 
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QAPP Worksheet #1 
Title and Approval Page 

Document Title: QAPP for Phase JIIlnvestigation for Area A Wetland - Site 2B 

Lead Organization: Naval Facilities Engineering Command Mid-Atlantic (NAVFA~ Mid-Atlantic) 

Preparer's Name and Organizational Affiliation:· Aaron Bernhardt, Tetra Tech, NUS, Inc. 

Preparer's Address, Telephone Number, and E-mail Address: 661 Andersen Drive, Pittsburgh, PA 15220, 
412-921-8433, Aaron.Bernhardt@ttnus.com 

Preparation Date (Day/MonthlYear): 12-0ct-2007 d / 
Investigative Organization's Project-ManagerlDate: ___ +/r-L_. '--_~ _____ ~ _____ _ 

/ Signature 
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Printed Name/Organization: Kelly Carper / Tetra Tech NUS, Inc. 

Lead Organization's Project Manager/Date: ____________________ _ 

Printed Name/Organization: 

Approval Signatures: 

Other Approval Signatures: 

Signature 
Val Jurka, PE / NAVFAC Mid-Atlantic 

Signature 
Printed Name/TitielDate 

Approval Authority 
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Approval Authority 
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Project-Specific QAPP 

Title: OAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

Revision Number: a 
Revision Date: October 2007 

QAPP Worksheet #2 -- QAPP Identifying Information 

\ 
Site Number/Code: 
Operable Unit: 
Contractor Name: 
Contractor Number: 
Contract Title: 
Work Assignment Number: 

Area A Wetland - Site 28 
N/A 
Tetra Tech NUS, Inc. 
N62472-03-0-0055 
CLEAN IV 
CTO 439 

1. Identify guidance used to prepare QAPP: 
Region 1 QAPP Guidance and UFP QAPP 

2. Identify regulatory program: CERCLA 

3. Identify approval entity: United States Environmental Protection Agency (USEPA), C'onnecticut 
Department of Environmental Protection (CTDEP). 

4. Indicate whether the QApp is a generic or ~-·e-c-t--s-P-~APP. (circle one) 

5. List dates of scoping sessions that were held: 07/02/07; 07/03/07 

6. List dates and titles of QAPP documents written for previous site work, if applicable: 

Title 
N/A 

Received Date 
N/A 

7. List organizational partners (stakeholders) and connection with lead organization: 
USEPA (regulatory oversight), CTDEP (regulatory oversight), NAVFAC Mid-Atlantic (property owner). 

8. List data users: 
USEPA (regulatory oversight), CTDEP (regulatory overSight), NAVFAC Mid-Atlantic (property ownerl. 

9. If any required QAPP elements and required information are not applicable to the project, then circle the 
omitted QAPP elements and required information on the attached table. Provide an explanation for their 
exclusion below: N/A ' 
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Project-Specific QAPP 

Title: OAPP for Phase III Investigation for Area A Wetland:'" Site 28 

Site Name/Project Name: NS8 - NLON 
Site Location: Groton, Connecticut 

Revision Number: 0 
Revision Date: October 2007 

Circle QAPP elements and required information that are not applicable to the project. Provide an 
explanation in the QAPP. 

R quired QAPP Element(s) and Optional QAPP 
Worksheet # in Corresponding QAPP 

QAPP Required Information 
Section(s) Workbook 

Project Management and Objectives 

Title and Approval Page 

1.1 Document Format 
1.1.1 Document Control Format 
1.1.2 Document Control Numbering 

System 
1.1.3 QAPP Identifying Information 

1.2 Distribution List and Project 
Personnel Sign-Off Sheet 

1.2.1 Distribution List 
1.2.2 Project Personnel Sign-Off 

Sheet 

1.3 Project Organization 
Project Organizational Chart 

.1.3.1 Communication Pathways 
1.3.2 Personnel Responsibilities 

and Qualifications 
1.3.3 Special Training 

Requirements and 
Certification 

1.4 Project Planning/Problem 
Definition 

1.4.1 Project Planning (Scoping) 
1.4.2 Problem Definition, Site 

History, and Background 

\ 

1.5 Project Quality Objectives and 
·Measurement Performance 
Criteria 

1.5.1 Development of Project 
Quality Objectives Using the 
Systematic Planning 
Process 

1.5.2 Measurement Performance 
Criteria 

1.6 Secondary Data Evaluation 

1.7 Project Overview and Schedule 
1.7.1 Project Overview 
1.7.2Project Schedule 

1 

2 

3 
4 

5 
6 
7 
8 

9 
.10 

11 
12 

13 

14 
15 
16 

- Title and Approval Page 

- . Table of Contents 
- QAPP Identifying Information 

- Distribution List· 
- Project Personnel Sign-Off 

Sheet 

- Project Organizational Chart 
- Communication Pathways 
- Personnel Responsibilities and 

Qualifications Table 
- Special Personnel Training 

Requirements Table . 

- Project Planning Session 
. Documentation (including 

Data Needs tables) 
- Project Scoping Session 

Participants Sheet 
- Problem Definition, Site History, 

and Background 
- . Site Maps (historical and 

present) 

- Site-Specific PQOs 
- Measurement Performance 

Criteria Table 

- Sources of Secondary Data 
and Information 
- Secondary Data Criteria and 
Limitations Table 

-
-

-

Summary of Project Tasks 
Reference Limits and 

Evaluation Table 
Project SchedulelTimeline 

Table 
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and Rationale 19 -
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Requirements 21 
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Procedures 
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Decontamination 
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2.1.2.4 Field Equipment Calibration, 
Maintenance, Testing, and 
Inspection Procedures 

2.1.2.5Supply Inspection and 
Acceptance Procedures 

2.1.2.6 Field Documentation 
Procedures 

2.2 Analytical Tasks 23 -
2.2.1 Analytical SOPs 24 -
2.2.2 Analytical Instrument 25 

Calibration Procedures -
2.2.3 Analytical Instrument and 

Equipment Maintenance, -
Testing, and Inspection 
Procedures 

2.2.4 Analytical Supply Inspection 
and Acceptance 
Procedures '-.. 

2.3 Sample Collection 
, 

26 -
Documentation, Handling, 27 
Tracking, and Custody 
Procedures -

2.3.1 Sample Collection -
Documentation -

2.3.2 Sample Handling and 
Tracking System 

2.3.3 Sample Custody 

2.4 Quality Control Samples 28 -
2.4.1 Sampling Quality Control -
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2.4.2 Analytical Quality Control , 

Samples ~ 

Revision Number: 0 
Revision Date: October 2007 

Required Information 

, 

Sampling Design and Rationale 
Sample Location Map 
Sampling Locations and 

Methods/ SOP Requirements 
Table 

Analytical Methods/SOP 
Requirements Table 

Field Quality Control Sample 
Summary Table 

Sampling SOPs 
Project Sampling SOP 

References Table 
Field Equipment Calibration, 

Maintenance, Testing, and 
Inspection Table 

Analytical SOPs 
Analytical SOP References 

Table 
Analytical Instrument 

Calibration Table 
AnalYtical Instrument and 

Equipment Maintenance, 
Testing, and Inspection Table 

Sample Collection 
Documentation Handling, 
Tracking, and Custqdy SOPs 

Sample Container Identification 
Sample Handling Flow Diagram 
Example Chain-of-Custody 

Form and Seal 

QC Samples Table 
Screening/Confirmatory 

Analysis Decision Tree 
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• 
Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland,- Site 28 

Site Name/Project Name: NS8 - NLON 
Site Location: Groton, Connecticut • 

Required QAPP Element(s) and 
Corresponding QAPP 

Section(s) 

2.5 Data Management Tasks 
2.5.1 Project Documentation and 

Records 
2.5.2 Data Package Deliverables 
2.5.3 Data Reporting Formats 
2.5.4 Data Handling and 

Management 
2.5.5 Data Tracking and Control 

2.6 Monitoring Well Inspection 
Tasks 

2.6.1 Monitoring Well Inspection 
2.6.2 Database Review 
2.6.3 Field Inspection 
2.6.4 Minor Monitoring Well 

Maintenance 
2.6.5 Data Collection 
2.6.6 Surveying of Monitoring 

Well Locations 
2.7 Evaluation/Decision Process 
2.8 AbandonmenURepair 
2.9 Equipment Decontamination 
2.10 Waste Handling 

Optional QAPP 
Worksheet # in 

QAPP 
Workbook 

29 
30 

Assessment/Oversight 

3.1 Assessments and Response 31 
Actions 32 

3.1.1 Planned Assessments 
3.1.2 Assessment Findings and 

Corrective Action 
Responses 

3.2 QA Management Reports 33 
3.3 Outline of Project Report 

Data Review 
4.1 Overview 

4.2 Data Review Steps 34 
4.2.1 Step I: Verification 35 
4.2.2 Step II: Validation 36 

42.2.1 . Step lIa Validation 37 
Activities r 

4.2.2.2 Step lib Validation 
Activities 

4.2.3 Step III: Usability 
Assessment 

4.2.3.1 Data Limitations and 
Actions from· 
Usability Assessment 

4.2.3.2 Activities 

4.3 Streamlining Data, Review 

-

-
-

-

-

-
-

-

-

-

-

-

Revision Number: 0 
Revision Date: October 2007 

Requir~d Information 

Project Documents and 
Records Table 

Analytical Services Table 
Data Management SOPs 

Assessments and Response 
Actions 

Planned Project Assessments 
Table 

Audit Checklists 
Assessment Findings and 

Corrective Action Responses 
Table 

QA Management Reports Table 

Verification (Step I) Process 
Table 

Validation (Steps lIa and lib) 
Process Table 

Validation (Steps lIa and lib) 
Summary Table 

Usability Assessment 

Not Applicable 
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Project-Specific QAPP 

Titl,e: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

_ Site Name/Project Name: NSB - NLON 
, Site Location: Groton, Connecticut 

QAPP Worksheet #3 
List those entities to whom copies of the approved QAPP, subsequent QAPP revisions, addenda, and amendments will be delivered. 

r Worksheet Not Applicable (State Reason) 

Distribution List 

Telephone 
QAPP Recipients Title Organization 

Number Fax Number E-mail Address 

Val Jurka, P.E. 
. Remedial Project NAVFAC Mid- 757-444-6893 757-444-5822 val.jurka@navy.mil Manager (RPM) Atlantic 

Environmental 
Richard Conant Restoration Program NSB - NLON 860-694-5649 860-694-5320 richard.conant@navy.mil 

Manager 

Revision Number: 0 
Revision Date: October 2007 

Document 
! Control 

Number 

Not applicable 
: 
I 

Not applicable 

Kymberlee Keckler Remedial Project EPA Region 1 617-918-1385 617-918-0385 Keckler.Kymberlee@epamail.epa.gov Not applicable 
J Manager 

Mark Lewis Environmental Analyst 3 CTDEP 

Kenneth Munney Contaminants Biologist USFWS 

Aaron Bernhardt Project Manager (PM) TtNUS 

Corey Rich Base Coordinator TtNUS 

Kelly Carper 
Quality Assurance (QA) 

TtNUS 
Officer 

Field Operations Leader 
Stan Conti (FOl)/Site Safety TtNUS 

Officer(SSO) 

Ed Sedlmyer Project Chemist TtNUS 

Analytical Services 
Katahdin 

Andrea Colby Analytical 
Project Manager Services, Inc. 

---_._-- --

860-424-3768 860-424-4057 

603-223-2541 , 
603-223-0104 ext.19 

412-921-8433 412-921-4040 

412-921-8984 412-921-4040 

' 412-921-7273 412-921-4040 

412-921-3422 412-921-4040 

412-921-8704 412-921-4040 

207 -87 4-2400 207-775-4029 

mark.lewis@po.state.ct.us 

kenreth_munney@fws.gov 

aaron.bernhardt@ttnus.com 

corey. rich@ttnus.com 

kelly.carper@ttnus.com 

stanley.conti@ttnus.com 

ed.sedlmyer@ttnus.com 

acolby@katahdinlab.com 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

--
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Project-S QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP Worksheet #4 

Revision Number: 0 
Revision Date: October 2007 

Have copies of this form signed by key project personnel from each organization to indicate that they have read the applicable QAPP sections and will 
perform the tasks as described. Ask each organization to forwqrd signed sheets to the central p'roject file. 

r::: Worksheet Not Apphcab\e (State Reason) 

Project Personnel Sign-Off Sheet 

Organization: Tetra Tech NUS. Inc. 

-
Project Personnel Title Telephone Number 

Aaron Bernhardt PM 412-921-8433 

Corey Rich Base Coordinator 412-921-8984 

Stan Conti FOLISSO 412-921-8422 

Kelly Carper QA Officer 412-921-7273 

Joe Samchuck Data Validation Manager (DVM) 412-921-8510 

Ed Sedlmyer Project Chemist 412-921-8704 
-- --- --

Organization: Katahdin Analytical Services. Inc. 

Project Personnel Title Telephone Number 

Andrea Colby 
Analytical Services Project 

207-874-2400 
Manager 

Signature 

Signature 

Date QAPP Read 
Email Receipt 

------

Date QAPP Read 
Email Receipt 

------------
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - New London 
Site Location: Groton, Connecticut 

QAPP Worksheet #5 

Revision Number: 0 
Revision Date: October 2007 

Identify reporting relationships between all organizations involved in the project, including the lead organization and all contractors and subcontractor organizations. 
Identify the organizations providing field sampling, on-site and off-site analysis, and data review services, including the names and telephone numbers of all project. 
managers, project team members, and/or project contacts for each organization. 
r Worksheet Not Applicable (State Reason) 

Connecticut Department of Environmental Protection 

Mark Lewis --------------------~ 
Environmental Analyst 3 

NAVY 

Val Jurka, P.E. (NAVFAC Mid-Atlantic) - RPM 

Remedial Project Manager 

TtNUS 

Health and Safety / Sr. CIH 

Matt Soltis - HSO 

I 
TtNUS 

Support Staff 

Base Coordinator 

(Corey Rich) 
Data Validation Manager 

(Joe Samchuck) 

Chemists 

Env. Engineers 

Geologists -

PROJECT ORGANIZATION CHART 

US EPA 

NAVFAC Mid-Atlantic J-------------------~- Kymberlee Keckler 

TtNUS 

Program Manager 
~'-

John Trepanowski, P.E. 

TtNUS 

Task Order Manager 

Aaron Bernhardt 

TtNUS 

Field Operations Leader 
Site Safety Officer 

Site QA Advisor 

Stan Conti 

EPA Region 1, Boston 

Naval Submarine Base - New London 

Richard Conant 

EnVironmental Restoration Program Manager 

~ 

TtNUS 

QAlQC Officer 

Kelly Carper 

I 
TtNUS 

Project Chemist 

Ed Sedlmyer 

Laboratories 

Analytical Laboratory 

Katahdin Analytical SerVices, Inc. 

Page 8 of 131 

CTa 439 



Project-Sp QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location. Groton, Connecticut 

QAPP Worksheet #6 .J 

Revision Number: 0 . 
Revision Date: October 2007 

Describe the communication pathways and modes of communication that will be used during the project, after the QAPP has been approved. 
Describe the procedures for soliciting and/or obtaining'approval between project personnel, between different contractors, and between samplers and 
laboratory staff. Describe the procedure that will be followed when any project activity originally documented in an approved QAPP requires real-time 
modification to achieve project goals or a QAPP amendment is required. Describe the procedures for stopping work and identify who is responsible. 

r Worksheet Not Applicable (State Reason) 

Communication Pathways 

Communication Drivers Responsible Entity Name 

Field Task Modification Requests (FTMRs) TtNUS FOL Stan Conti 

QAPP Amendments Navy RPM Val Jurka 

Changes in Schedule TtNUS PM Aaron Bemhardt 

Issues in the field that result in changes in 
TtNUS FOL Stan Conti 

scope of field work 
TtNUS PM Aaron Bernhardt 
TtNUS Base Coordinator Corey Rich 

TtNUS FOL Stan Conti 
TtNUS PM Aaron Bernhardt 

Recommendations to stop work and initiate TtNUS QA Officer Kelly Carper 
work upon corrective action TtNUS Health and Safety Matt Soltis 

Manager (HSM) 
Navy RPM Val Jurka 
Analytical Laboratory Andrea Colby 

Analytical data quality issues TtNUS Project Chemist Ed Sedlmyer 

Phone 
Number 

412-921-8422 

757-444-6893 

412-921-8433 

TBD 
412-921-8433 
412-921-8984 

TBD 
412-921-8433 
412-921-7273 
412-921-8912 

757-444-6893 
207-874-2400 
412-921-8704 

Procedure 

(timing, pathways, etc.) 

Immediately gets approval from TtNUS PM 
Document via FTMR form 
Immediately informs TtNUS PM 
Document via FTMR form 
Informs Navy via schedule impact letter as 
soon as impact is realized 
FOL informs PM; PM informs RPM;. RPM 
issues scope change if warranted; Scope 
change to be implemented before work is 
executed. 

Responsible Party immediately informs 
subcontractors, the Navy, and Project 
Team -

I 

Immediately notify TtNUS Project Chemist I 
Notify Data Validation Staff and TtNUS PM I 

if necessary . I 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP Worksheet #7 

Revision Number: 0 
Revision Date: October 2007 

Identify project personnel associated with each organization, contractor, and subcontractor participating in responsible roles. Include data users, 
decision-makers, project managers, QA officers, project contacts for organizations involved in the project, project health and safety officers, 
geotechnjcal engineers and hydrogeologists, field operation personnel, analytical services, and data reviewers. Identify project team members with an 
asterisk (*). Attach resumes to this worksheet or note the location of the resumes. 

r Worksheet Not Applicable (State Reason) 

Personnel Responsibilities and Qualifications Table 

Name Title Organizational 
Responsibilities Affiliation 

Aaron Bernhardt PM TtNUS Oversees project, financial, 
schedule, and technical day to day 
management of the project. 

Corey Rich Base Coordinator TtNUS Overall coordination of the project 
and document review 

Stan Conti FOL, SSO TtNUS Supervises, coordinates, and 
performs field sampling activities 

Kelly Carper QA Officer TtNUS Prepare QAPP, prepare lab scope, 
coordinate with lab, and data quality 
review. Ensure implementation of 
Quality aspects of the CLEAN 
program. 

Joe Samchuck Data Validation Manager' TtNUS Quality assurance of data validation 
deliverables. 

Ed Sedlmyer 
~ 

Project Chemist TTtNUS Coordinates analyses with lab 
chemists, ensures the scope is 
followed, reviews QA data 
packages, communicates with 
TtNUS staff. 

Matt Soltis Health and Safety TtNUS Oversees CLEAN Program Health 

Manager (HSM) and Safety Program 

~. • 

Education and 
Experience Qualifications 

B.S. Biology, M.S. Chemical 
Hazard Assessment, 16 years 
ecological risk assessment 
experience , 

BA Physics, B.S: Civil 
Engineering, 16 years 
environmental experience 

B.S. Geology, 36 years 
environmental experience 

B.S. Biology, 15 years 
environmental experience 

B.S. Chemistry, MBA, M.S. 
Finance, 23 years 
environmental experience 

B.S. Environmental Science, 
19 years environmental 
experience 

B.S. Industrial Safety 
Sciences, 24 years of 
environmental experience 
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Project-Sp'e PAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP Worksheet #8 

Revision Number: 0 
Revision Date: October 2007 

Provide the following information for those projects requiring personnel with specialized training. Attach training records and/or certificates to the 
QAPP or note their location. 

P' Worksheet Not App licable (State Reason) 

REASON: The only training requirements are Health arid Safety requirements that are covered in the Health and Safety Plan. 

S ipec . I P I Trainina R ts Tabl 

Personnel I 
Personnel 

Project Specialized Training By Training Training Titles I Location of Training 
Function Title or Description of Provider Date Groups Receiving Organizational Records I Certificates 1 

. 
Course ~ Training Affiliation 

----------- ---- ----- ---- - ---- -------

1 If training records and/or certificates are on file elsewhere, document their location in this column. If training records and/or certificates do not exist 
or are not available, then this should be noted. . 
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Project-Specific QAPP 

Title: OAPP for Phase III Work Plan for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location. Groton, Connecticut 

QAPP Worksheet #9 

Revision Number: 0 
Revision Date: October 2007 

Complete this worksheet for each project scoping session held. Identify project team members 
who are responsible for planning the project. The following is the generic form used for scoping 
meetings. . 

r Worksheet Not Applicable (State Reason) 

Project Name: NSB - NLON 
Projected Date(s) of Sampling: 

October - November, 2007 

Project Manager: Aaron Bernhardt 

Participants Sheet 

Site Name: NSB-NLON 

Site Location: GROTON, CONNECTICUT 

Oat (s) of Session: 07/02/2007 and 07/03/2007 
Scoping Session Purpose: Data Quality Objectives (DQOs) Scoping Meeting 

• 

Name Title Affiliation Phone # E-mail Address Project Rol 

Tom Johnston 

Corey Rich 

PM/Corporate QA 
Mgr. 

Technical Support TtNUS 412-921-8984 Corey.Rich@ttnus.com Technical 
Review 

Catherine Hardison Environmental 
Engineer 

TtNUS 412-921-8825 Catherine.Hardison@ttnus.com Technical 
Support 

Note: Corey Rich was only present for the July 3, 2007 meeting. 

Comments/Decisions: Develop DOOs for Phase III Work Plan to be inserted in the OAPP. 

Action Items: Establish the DOOs in writing. 
Consensus Decisions: The writing of the DOOs will be completed by most appropriate personnel and 
then reviewed by technical personnel and Project Manager . 

.. 

Page 12 of 131 
CT0439 



Project-Specific QAPP 

Title: OAPP for Phase III Work Plan for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

Revision Number: 0 
Revision Date: October 2007 

Participants Sheet 

Project Name: NSB;.:... NLON 
Projected Date(s) of Sampling: 

Site Name: NSB-NLON 

October - November, 2007 Site Location: GROTON, CONNECTICUT 

Project Manager: Aaron Bernhardt 

. Date of Session: 08/01/2007 
Scoping Session Purpose: Sample Collection Disc~ssion for Area A Wetland (Conference Call) 

Name Title Affiliation .Phone # E-mail Address Project 
Role 

Aaron Bernhardt PM TtNUS 412-921-8433 Aaron.Bernhardt@ttnus.com Management 

Corey Rich Technical Support TtNUS 412-921-8984 Corey.Rich@ttnus.com Technical 
Review 

Catherine Hardison Environmental TtNUS 412-921-8825 Catherine.Hardison@ttnus.com Technical 
Engineer Support 

Kymberlee Keckler Remedial Project EPA Region 617 -918-1385 Keckler.Kymberlee@epamail.epa. Regulatory 
Manager 1 gov Review 

Ken Munney Contaminants USFWS 603-223-2541 Kenneth_munney.fws.gov Regulatory 
Biologist ext. 19 Review 

Richard Conant Environmental NSB·- 860-694-5649 Richard.conant@navy.mil Management 
Restoration NLON 
Program Manager 

Bart Hoskins Ecological Risk EPA Region 617 -918-8375 Hoskins.bart@epa.gov Regulatory 
Assessor 1 Review 

Comments/Decisions: Discuss reasoning behind sampling program and provide regulators with additional 
information. 

Action Items: Provide Sections 3 aQ9 7 from the Phase II RI and surface water data for Area A Landfill 
Monitoring Program to Ken Munney. 
Consensus Decisions: No final consensus decisions were reached, but the following items were 
presented and discussed. 

• 14 surface sediment samples (0-4 inches) focused in the western portion of the wetland near the 
dike with a few are near the Area A Weapons Center are proposed. This is where the 
concentrations were greatest in the previous sampling event. Samples will be collected to verify 
previous concentrations to see whether they have changed over time and to det~rmine whether 
some areas with the greater concentrations are covered by landfill cap. The depth of 0-4 inches 
was selected because the top several inches are of concern to sediment invertebrates. 

• '4 subsurface sediment samples (2-4 feet) in the western portion of the wetland near the dike are 
proposed. ) 

• 15 sediment cores throughout the wetland to determine the depth of the organic layer are 
proposed. 

• The regulators proposed analyzing core samples for total organic carbon to help characterize 
the organic layer. 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

. QAPP Worksheet #10 

Revision Number: 0 
Revision Date: October 2007 

Clearly define the problem and the environmental questions that should be answered for the current investigation and develop the project decision 
"If "" then .. ," statements in the QAPP, linking data results with possible actions, The prompts below are meant to help the project team define the 
problem 

P Worksheet Not Applicable (State Reason) 

REASON: DQOs are presented in Section 1.4 of the QAPP 

The problem to be addressed by the project: 

The environmental questions being asked: 

Observations from any site reconnaissance reports: 

A synopsis of secondary data or information from site reports:, 

The possible classes of contaminants and the affected matrices: 

The rationale for inclusion of chemical and nonchemical analyses: 

Information concerning various environmental indicators: 

Proj ct decision conditions (If..., then ... @ statements): 

Problem Definition 

,. 
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p.speCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP Worksheet #11 

/' 

Revision Number: 0 
Revision Date: October 2007 

Use this worksheet to develop project quality objectives (POOs) in terms of type, quantity, and quality of data determined using a 
systematic planning process. Provide a detailed discussion of POOs in the OAPP. List the PO Os in the form of qualitative and 
quantitative statements. These statements should answer questions such as those listed below. These questions are examples only, 
however; they are neither inclusive nor appropriate for all projects. 

, r Worksheet Not Applicable (State Reason) 

Who will use the data? . 
Navy, CTDEP, and EPA 

Project Quality Objectives/Systematic Planning Process Statements. 

What will the data be used for? 
1. Determine the extent of contamination in the Area A Wetland 
2. Determining the ecological risk in Area A Wetland 
3. Determining the depth of the organic layer 
4. See Decision Rules in Section 1.4. 

What types of data are needed (matrix, target analytes, analytical groups, field screening, on-site analytical or off-site laboratory 
techniques, sampling techniques)? 

Sediment samples will be analyzed by a fixed-based laboratory for PAHs, pesticides (DDTR), PCBs, and metals Sediment core samples will be 
collected to visually determine the thickness of the organic layer above the dredge spoils. 

Matrix: Sediment 

How "good" do the data need to be in order to support the environmental decision? 
Fullest level of QC and documentation for performance monitoring assessment and to support the investigation. 
One hundred percent of laboratory data will undergo full validation in accordance with EPA validation requirements, including EPA Region­
specific requirements. 

The laboratory must hold a current NELAP accreditation. 

See Worksheets #12,13, and 15 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

How much data are needed (number of samples for each analytical group, matrix, and concentration)? 
Phase III Investigation - See Worksheet 18 

Where, when, and how should the data be collected/generated? 
Phase III Investigation - See Worksheet 18. 

Revision Number: 0 
Revision Date: October 2007 

Who will collect and generate the data? Samples will be collected by TtNUS. Core samples will be visually inspected in the field to determine 
the thickness of the organic layer above the dredge spoils. Samples for chemical analysis will be analyzed by Katahdin Analytical Services. 

How will the data be reported? Chemical data will be delivered in contract laboratory program-like sample delivery groups. Chemical data will 
also be received in an electronic data deliverable that will be used to create a TtNUS NSB - NLON database. 

How will the data be archived? Once data are validated, they will be uploaded to the TtNUS master NSB - NLON database and eventually 
added to the Naval Installation Restoration Information Solution (NIRIS) database. Hardcopy data packages will be stored by a data 
storage contractor until they are relinquished to the Navy. All records will be offered to the Navy at the completion of the project. -

~ 

• 
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p_-speCifiC QAPP 

Title: QAPP for phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP Worksheet #12 
(UFP-QAPP Manual Section 2.6.2) 

Revision Number: 0 
Revision Date: October 2007 

Complete this worksheet for each matrix, analytical group, and concentration level. Identify the data quality indicators (OQls), measurement 
performance criteria (MPC), <;lnd QC sample and/or activity used to assess the measurement performance for both the sampling and analytical 
mea.surement systems. Use additional worksheets if necessary. If MPC for a specificOQI vary within an analytical parameter, Le., MPC are· 
analyte-specific, then provide analyte-specific MPC on an additional worksheet. 
n Worksheet Not Applicable (State Reason) 

Matrix Sediment 

; Analytical Group TAL Metals 
Concentration Low -. 

Level 

-' 
Data Quality 

Sampling Analytical Indicators' 
Procedure1 Method/SOP2 (DQls) 

SA-1.2 and SA-1.3 SW-8466010BJSOP-12 Data Completeness 
Comparability 

Precision-Overall 
Precision-Laboratory 

Accuracy/Bias 

.. Accuracy/Bias 

AccuracyJ Bias-
Contamination 

Sensitivity 

Reference number from QAPP Worksheet #21 (see Section 3.1.2). 
2Reference number from QAPP Worksheet #23 (see Section 3.2). 

Measurement 
Performance Criteria 

95% Overall 
Values 3X QL:Field 
Duplicates; RPD < 50% 
.values 3X QL: RPD < 50 % 
Values 3X QL: RPD < 20 % 

± 25% when sample 
concentration- :::;4X the spike 
concentration 
Recovery within reference 
limits supplied by SRM 
vendor. 
No target analytes ~QL; 
with the exception of· 
common fieldllaboratory 
contaminants and/or Na, K, 
and Ca 
± 50% of true value at QL 

QL - Quantitation Limit SRM - Standard Reference Material 
RPD - Relative Percent Difference TAL - Target Analyte List Metals 

QC Sample and/or 
Activity Used to Assess 

Measurement 
Performance 

Data Completeness Check 
Comparability Check 

Field Duplicates 
Matril.< Spike/Matrix Spike 

Duplicates 
Matrix Spike/Matrix Spike 

Duplicates 

Laboratory Control Samples 

Equipment Blanks, Trip 
Blanks, Method Blanks & 

Instrument Blanks 

Low Calibration Standard at 
2XQL 

. 

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or Both (S&A) 

S+A 
S+A . 
S+A 

A 

.A 

A 

S+A 

A 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

--

Matrix Aqueous field quality 
control blanks 

Analytical Group TAL Metals 
Concentration Low 
Level 

-

Sampling 
Procedure1 

Analytical 
Method/SOP2 

SA-1.2 and SA-1.3 
SW-8466010B/SOP-12 

-

I 
Data Quality 
Indicators 

(DQls) 

Data Completeness 

Comparability 

Precision-Overall 
Precision-Laboratory 

Accu rac~/Bias 

Accuracy/Bias 
Accuracy/ Bias-
Contamination 

1 

Sensitivity 

Reference number from QAPP Worksheet #21 (see Section 3.1.2). 
2Reference number from QAPP Worksheet #23 (see Section 3.2). 
QL - Quantitation Limit 
RPD - Relative Percent Difference 
SRM.- Standard Reference Material 
TAL - Target AnalYte'List Metals 

• 

Measurement 
Performance Criteria 

95% Overall 

Values 3X QL: Field 
Duplicates; RPD < 30% 
Values 3X QL:RPD < 30% 
Values 3X QL: RPD ::;;20 

± 25% when sample 
concentration ::;;4X the spike 
concentration 
± 20% of true value 
No target analytes ~QL; 
with the exception of 
common field/laboratory 
contaminants and/or Na, K, 
and Ca 
± 50% of true value at QL' 

QC Sample and/or 
Activity Used to Assess 

Measurement 
Performance 

Data Completeness Check 

Comparability Check 

Field Duplicates 
Matrix Spike/Matrix Spike 

Duplicates 
Matrix Spike/Matrix Spike 

Duplicates 

Laboratory Control Samples 
Equipment Blanks, Trip 

Blanks, Method Blanks & 
Instrument Blanks 

Low Calibration Standard at 
2XQL 

Revision Number: 0 
Revision Date: October 2007 

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or Both (S&A) 

S+A 

S+A 

S+A 
A 

-
A 

A 
S+A 

A 
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p_.speCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name' NSB • NLON 
Site Location: Groton, Connecticut 

Matrix Sediment 

Analytical Group Mercury 
Concentration Low 
Level 

Sampling 
Procedure1 

, 
Analytical 

Method/SOP2 

SA-1.2 and SA-1.3 SW-8467471A1S0P-13 

Data Quality 
Indicators. 

(DQls) 
Data Completeness 

Comparability 

Precision-Overall 

Precision-Laboratory 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/ Bias-
Contamination 

Sensitivity 

Reference number from QAPP Worksheet #21 (see Section 3.1.2). 
2Reference number from QAPP Worksheet #23 (see Section 3.2). 
QL - Quantitation Limit 
RPD - Relative Percent Difference 

i 

Measurement 
Performance Criteria 

95% Overall 
Values 3X QL: Field 
Duplicates; RPD < 100% 

Values ~ 3X QL: Field 
Duplicates RPD < 50% 

Values 3X QL: RPD < 20 % 

± 25% true value when 
sample concentration :5:4X 

the spike concentration 
Recovery within reference 

limits supplied by SRM 
vendor. 

No target analytes ;;::QL 

± 50% of true value at QL 

QC Sample and/or 
'Activity Used to Assess 

Measurement 
Performance 

Data Completeness Check 
Comparability Check 

Field Duplicates 

Matrix Spike/Matrix Spike 
Duplicate 

Matril$ Spike/Matrix Spike 
Duplicate 

Laboratory Control Samples 
, 

Equipment Blanks, Method 
Blanks & Instrument Blanks 
Low Calibration Standard at 

2 XQL 

Revision Number: 0 . 
Revision Date: October 2007 

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or Both (S&A) 

S+A 
S+A 

S+A 

A 

A 

A 

S+A 

A 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

Measurement Performance Criteria Table 

Matrix Aqueous field quality 
control samples 

Analytical Group Mercury 
Concentration' Low 
Level 

Sampling 
Procedurel 

Analytical 
Method/SOP2 

SA-1.2 and SA-1.3 SW-8467470A/ 
SOP-14 

---

Data Quality 
Indicators 

(DQls) 
Data Completeness 

Comparability 

Precision-Overall 

Precision-Laboratory 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/ Bias-
Contamination 

Sensitivity 
L_______ _ ___ 

Reference number from QAPP Worksheet #21 (see Section 3.1.2). 
2Reference number from QAPP Worksheet #23 (see Section 3.2). 
QL - Quantitation Limit 
RPD-- Relative Percent Difference 

Measurement 
-, 

Performance Criteria 
95% Overall 

Values 3X QL: Field 
Duplicates; RPD < 30% 

Values ~3X QL: Field 
Duplicates RPD < 30% 

Values 3X QL: RPD < 20 % 

± 25% true value when 
sample concentration ::;4X 

the spike concentration 
± 20% of true value 

No target analytes ~QL; 
with the exception of 

common field/laboratory 
contaminants Na, K, and Ca 
< 5x QL and/or Fe < 4x QL 
± 50% of true value at QL 

QC Sample and/or 
Activity Used to Assess 

Measurement 
Performance 

Data Completeness Check 

Comparability Check 

Field Duplicates 

Matrix Spike/Matrix Spike 
- Duplicate 

Matrix Spike/Matrix Spike 
Duplicate 

Laboratory Control Samples 

Equipment Blanks, Method 
Blanks & Instrument Blanks 

Low Calibration Standard at 
2XQL 

. ----

Revision Number: 0 
Revision Date: October 2007 

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or Both (S&A) 

-----

S+A 

S+A 

S+A 

A 

A 

A 

S+A 

A 

-----
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p.-speCifiC QAPP 

Title: QAPP for Phase ill Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

Matrix Sediment 

Analytical Group Select Pesticides 
Concentration Low 
Lev I 

Sampling 
Procedure1 

. Analytical 
Method/SOP2 

SA-1.2 and SA-1.3 SW-8468081NSOP-2 

- Data Quality 
Indicators 

(OQls) 
Data Completeness 

Comparability 

Precision-Overall 

Precision-Laboratory 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/ Bias-
Contamination 

Sensitivity 

Measurement 
Performance Criteria 

95% Overall 
Values> 5X QL: Field 

Replicates ± 50% , 

Values> 5X QL: FJeld 
Duplicates RPD < 50% 

RPD :0;50% 

% Recovery within 
Statistically derived limits 

% Recovery within 
Statistically derived limits 

. No analyte detected ~Ql 

± 100 % of true value at 
Ql 

Reference number from QAPP Worksheet #21 (see Section 3.1.2). 
2Reference number from QAPP Worksheet #23 (see Section 3.2). 
Ql - Quantitation Limit 
RPD - Relative Percent Difference 
TCl - Target Compound List 

QC Sample and/or 
Activity Used to Assess 

Measurement ' 
Performance 

Data Completeness Check 
Comparability Check 

Field Duplicates 

Matrix Spike/Matrix Spike 
Duplicates 

Matrix Spike/Matrix Spike 
Duplicates 

Laboratory Control Samples 

Equipment Blanks, Trip 
Blanks, Method Blanks 

low Calibration Standard 
at Ql 

Revision Number: 0 
Revision Date: October 2007 

QC Sample Assesses Error 
for Sampling (S). Analytical 

(A) or Both (S&A) 

-
S+A 
S+A 

- S +A 

A 

A 

A 

S+A 

A 
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Project-Specific QAPP 

Title: QAPP for Phase IIi investigation for Area A Wetland':' Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: GrQton, Connecticut 

Matrix Aqueous field quality 
control samples 

Analytical Select Pesticides 
Group 
Concentration low 
Level 

Sampling 
Procedure1 

Analytical 
Method/SOP2 

SA-1.2 and SA-1.3 SW-8468081A1S0P-
2 

---

Data Quality 
Indicators 

(DQls) 
Data Completeness 

Comparability 

Precision-Overall 

Precision-
laboratory 

Accu racy/B ias 

Accu racy/B ias 

Accuracy/ Bias-
Contamination 

Sensitivity 

Measurement 
Performance Criteria 

95% Overall 

Values> 5X Ql: Field 
Duplicates ± 30% 

Values> 5X QL: Field 
Duplicates RPD < 30% 
RPD ~ 30% (calculated 

using concentration) 
% Recovery within 

Statistically derived limits 
% Recovery within 

Statistically derived limits 
No analyte detected ~ Ql 

± 100 % of true value at 
Ql 

Reference number from QAPP Worksheet #21 (see Section 3.1.2). 
2Reference number from QAPP Worksheet #23 (s~e Section 3.2). 
Ql - Quantitation Limit 
RPD - Relative Percent Difference 
TCl - Target Compound List 

QC Sample and/or 
Activity Used to 

Assess Measurement 
Performance 

Data Completeness 
Check 

Comparability Check 

Field Duplicates 

Matrix Spike/Matrix 
Spike Duplicates 

Matrix Spike/Matrix 
Spike Duplicates 

laboratory Control 
Samples 

Equipment Blanks, Trip. 
Blanks, Method Blanks 

low Calibration Standard 
at Ql 

Revision Number: 0 
Revision Date: October 2007 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or Both 

(S&A) 
S+A 

S+A 

S+A 

A 

A 

A 

S+A 

A 
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p.-specific QAPP 

, Title: QAPP for Phase III Investigation for Area A Wetland - Site 28 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

Matrix Sediment 

Analytical TCl PCBs 
Group 
Concentration low 
L vel 

Data Quality 
Sampling Analytical Indicators 

Procedure1 Method/SOP2 (DQls) 
SA-1.2 and SA-1 ,3 SW-8468082 Data Completeness 

SOP-3 
Comparability 

Precision-Overall 

Precision-
laboratory 

Accuracy/Bias 

Accuracy/Bias 
~ 

Accuracy/ Bias-
Contamination 

Sensitivity 

Measurement 
Performance C'riteria 

95% Overall 

Values> 5X Ql: Field 
Duplicates ± 50% 

Values> 5X Ql: Field 
Replicates ± 50% 

RPD ± 50% 

% Recovery within 
Statistically derived limits 

% Recovery within 
Statistically derived limits 
No target analytes ~Ql; 

with the exception of 
common field/laboratory 

contaminants 
± 100 % of true value at 

Ql 
Reference number from QAPP Worksheet #21 (see Section 3 . .1 .2). 

2Reference number from QAPP Worksheet #23 (see Section 3.2). 
PCB - Polychlorinated Biphenyls 
Ql - Quantitation Limit 
RPD - Relative Percent Difference 
TCl - Target Compound List 

QC Sample and/or 
Activity Used to 

Assess Measurement 
Performance 

Data Completeness 
Check 

Comparability Check 

Field Duplicates 

Matrix Spike/Matrix 
Spike Duplicates 

Matrix Spike/Matrix 
Spike Duplicates 

laboratory Control 
Samples 

Equipment Blanks, Trip 
Blanks, Method Blanks & 

Instrument Blanks 

low Calibration Standard 
at Ql 

Revision Number: 0 
Revision Date: October 2007 

QC Sample Assesses I 

Error for Sampling (S), 
Analytical (A) or Both 

(S&A) 
S+A 

S+A 

S+A 

A 

A 

A 

S+A 

A 
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Project-Specific 'QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: ,Groton, Connecticut 

Matrix Aqueous field quality 
control samples 

Analytical TCL PCBs 
Group 
Concentration Low 
Level 

Sampling 
Procedure1 

Analytical 
Method/SOP2 

SA-1.2 and SA-1.3 SW -846 8082/ 
SOP-3 

Data Quality 
Indicators 

(DQls) 
Data Completeness 

Comparability 

Precision-Overall 

Precision-
Laboratory 

Accuracy/Bias 

Accuracy/Bias 

. Accuracy/ Bias-
Contamination 

Sensitivity 

Measurement 
Performance Criteria 

95% Overall 

Values> 5X QL: Field 
Duplicates ± 30% 

Values> 5X QL: Field 
Duplicates ± 30% 

RPD ± 30% 
~ 

% Recovery within 
Statistically derived limits 

% Recovery within 
Statistically derived limits 
No target analytes ~QL; 

with the exception of 
common fieldllaboratory 

contaminants 
± 100 % of true value at 

QL . 
Reference number from QAPP Worksheet #21 (see Section '3.1.2). 

2Reference number from QAPP Worksheet #23 (see Section 3.2). 
PCB - Polychlorinated Biphenyls 
QL - Quantitation Limit 
RPD - Relative Percent Difference 
TCL - Target Compound List 

c 

QC Sample and/or 
Activity Used to 

Assess Measurement 
Performance 

Data Completeness 
Check ~ 

Comparability Check 

Field Duplicates 

Matrix Spike/Matrix 
Spike Duplicates 

Matrix Spike/Matrix 
Spike Duplicates 

Laboratory Control 
Samples 

Equipment Blanks, Trip 
Blanks, Method Blanks & 

Instrument Blanks 

Low Calibration Standard 
at QL 

Revision Number: 0 
Revision Date: October 2007 

QC Sample Assesses 
Error for Sampling (5), 
Analytical (A) or Both 

(S&A) 
S+A 

S+A 

S+A 

A 

A 

A 

S+A 

A 
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p.-speCif;C QAPP . 

Title: QAPP for Phase III Investigation for Ar.ea A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Locati~>n: Groton, Connecticut 

Matrix Sediment 

Analytical PAHs 
Group 
Concentration Low 
Level 

-

Sampling 
Procedure1 

Analytical 
Method/SOP2 

SA-1.2 and SA-1.3 SW-846 8270~ - SIM/SOP-1 
, 

---

--

Data Quality 
Indicators 

(Dais) 
Comparability 

Comparability 

Precision-Overall 

Precision-
Laboratory 

Accuracy/Bias 
-

Accuracy/Bias 

Accuracy/ Bias-
Contamination 

Sensitivity 

Measurement 
Performance Criteria 

95% Overall . 

All Values> 5X QL, Field 
Duplicates ± 50% 
All Values> 5X QL, RPD 

::::;50% 
RPD ::::;50% when native 
conc. < 50% analytical 

spike 
% Recovery within 

Statistically derived limits 
% Recovery withirl-

Statistically derived limits 
No target analytes ~QL; 

with the exception of 
common fieldllaboratory 

contaminants 
± 100 % of true value at 

QL 
Reference number from QAPP Worksheet #21 (see Section 3.1.2). 

2Reference number from QAPP Worksheet #23 (see Section 3.2). 
PAHs - Polycyclic Aromatic Hydrocarbons 
QL - Quantitation Limit 
RPD - Relative Percent Difference 
SIM - Selective Ion Monitoring 

.<c 

~ 

QC Sample and/or 
Activity Used to 

Assess Measurement 
Performance 

Data Completeness 
Check 

Comparability Check 

Field Duplicates 

Matrix Spike/Matrix 
Spike Duplicates 

Matrix Spike/Matrix 
Spike DUJ)licates 

Laboratory Control 
Samples 

Equipment Blanks, Trip 
Blanks, Method Blanks & 

Instrument Blanks 

Low Calibration Standard 

- ,--- at QL 
-

Revision Number: 0 
Revision Date: October 2007 

QC Sample Assesses 
Error for Sampling (5), 
Analytical (A) or Both 

(S&A) 
S+A 

·S +A 

S+A 

A 

A 

A 

S+A 

A 
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Project-Specific QAPP 

Title: QAPP for Phase iii Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

Matrix Aqueous field quality 
control sampl'es 

Analytical PAHs 
Group 
Concentration Low 
Level 

Sampling 
Procedure1 

Analytical 
Method/SOP2 

SA-1 ,2 and SA-1 ,3 SW-8468270C 
SIM/SOP-1 

/ 

Data Quality 
Indicators 

(DQls) 
Comparability 

Comparability 

Precision-Overall 

Precision-
Laboratory 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/ Bias-
Contamination 

Sensitivity 

Measurement 
Performance Criteria 

95% Overall 

All Values> 5X QL, Field 
Duplicates ± 30% 
All Values> 5X QL, RPD 

::;;30% 
RPD ::;;30% when native 

conc. < 30% analytical 
spike 

% Recovery within 
Statisticall~derived limits 

% Recovery within 
Statistically derived limits 
No target analytes ~QL; 

,with the exception of 
common field/laboratory 

contaminants 
± 100 % of true value at 

QL 
Reference number from QAPP Worksheet #21 (see Section 3.1.2). 

2Reference number from QAPP Worksheet #23 (see Section 3.2). 
PAHs - Polycyclic Aromatic Hydrocarbons 
QL - Quantitation Limit 
RPD - Relative Percent Difference 
SIM - Selective Ion Monitoring ,J 

QC Sample and/or 
Activity Used to 

Assess Measurement 
Performance 

Data Completeness 
Check 

Comparability Check 

Field Duplicates 

Matrix Spike/Matrix 
Spike Duplicates 

Matrix Spike/Matrix 
Spike Duplicates 

Laboratory Control 
Samples 

Equipment Blanks, Trip 
Blanks, Method Blanks &: 

Instrument Blanks 

Low Calibration Standard 
at QL 

Revision Number: 0 
Revision Date: October 2007 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A), or Both 

(S&A) 
S+A 

S+A 

S+A 

A 

A 

A 

S+A 

A 
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p.speCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

lY'atrix Sediment 
'-

r 

I Analytical TOC 
Group 
Concentration Low 
Level 

Data Quality 
Sampling Analytical Indicators Measurement 

. -Procedure 1 Method/SOP2 (DQls) Performance Criteria 
SA-1.2 and SA-1.3 . TOC-Lloyd Data Completeness 95% Overall 

Kahn/SOP-16 
Comparability All Values> 5X QL"Field 

Duplicates ± 30% 
Precision-Overall Values ~ 3X QL: Field 

Duplicates RPD < 50% 
~ . : Precision- Values 3X QL: RPD < 20 

Laboratory % calculated using 
_ concentration-

Accuracy/Bias ± 25% of the true value 
when sample 

concentration ~ 4X the 
spike concentration 

Accuracy/Bias ± 20% of true value 

Accuracy/ Bias- No target analytes ~QL; 
- Contamination 

" 

Sensitivity ± 100 % of true value at 
QL 

Reference number from QAPP Worksheet #21 (see Section 3.1.2). 
2Reference number from QAPP Worksheet #23 (see Section 3.2). 
QL - Quantitation Limit 
RPD - Relative Percent Difference 
TOC - Total Organic Carbon 

c 

QC Sample and/or 
Activity Used to 

Assess Measurement 
Performance 

Data Completeness 
Check 

Comparability Check 

Field Duplicates 

Matrix Spike/Matrix 
Spike Dup~icate 

Matrix Spike/Matrix 
Spike Duplicate 

Laboratory Control 
Samples 

Equipment Blanks, 
Method Blanks & 
Instrument Blanks 

Low Calibration Standard 
at QL 

Revision Number: 0 
Revision Date: October 2007 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or Both 

- (S&A) 
S+A 

S+A 

S+A 

A 

A 

A 

S+A 

A 
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Project-Specific QAPP 

Title: QAPP for Phase iii investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

Matrix Sediment 

Analytical pH 
Group 
Concentration Low 
Level 

Sampling 
Procedure1 

Analytical 
Method/SOP2 

SA-1.2 and SA-1.3 SW8-469045C/SOP-
15 

Data Quality 
Indicators 

(DQls) 
Data Completeness 

" 

Measurement 
Performance Criteria. 

. 95% Overall 

Precision-Overall All Values> 5X QL, RPD 
< 50% 

Accuracy/Bias %Recovery. Statistically 

. Reference number from QAPP Worksheet #21 (see Section 3.1.2). 
2Reference number from QAPP Worksheet #23 (see Section 3.2). 
QL - Quantitation Limit 
RPD - Relative Percent Difference 

derived limits 

QC Sample and/or 
Activity Used to 

Assess Measurement 
Performance 

Data Completeness 
Check 

Field Duplicates 

Laboratory Control 
SamQ~ __ 

Revision Number: 0 
Revision Date: October 2007 

QC Sample Assesses 
Error for Sampling (S). 
Analytical (A) or Both 
. (S&A) 

S+A 

S+A 

A 
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pl.specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

,-
QAPP Worksheet #13 

Revision Number: 0 
Revision Date: October 2007 

Identify all secondary data and information that will be used for the project and their originating sources. Specify how the secondary 
data will be used and the limitations on their use. Each project specific area must include any limitations on use of the data in the final 
report. Data from each project specific area is accumulated in the final site report and the limits on data use must be presented. 

r Worksheet Not ApplIcable (State Reason) 

Secondary Data Criteria and Limitations Table 

Data Source 
Data Generator(s) 

Secondary Data (originating organization, 
(originating organization, data How Data Will Be Used 

types, data generation / 
r~port title and date) collection d'ates) 

Characterization data (soil, 
Analytical data for sediment, surface water, and 

Phase I and Phase II groundwater, soil, sediment, biological tissue) were used 
Remedial Brown & Root surface water, and biological to reevaluate ecological risk 
Investigation and Environmental, March 1997 

tissue, Human Health and using current methodologies. 
Focused Feasibility Ecological Risk Assessment. Data will be combined with 
Study Most samples were collected Phase III investigation data 

in 1990; 1993, and 1994 and used for revised risk 
assessments. 

Monitoring surface water and 
The surface water monitoring Surface Water 

ECC, June 2006 
groundwater data. Samples 

data were used in the Monitoring Data were collected from 1999 to 
updated SERA. present. 

---- ------ -

Limitations on 

None 

None 

Data Use 

! 

I 

I 
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Project-Specific CAPP 

Title: QAPP for Phase III Investigation for Area A Weiland - Site 28 

Site Name/Project Name: NS8 - NLON 
Site Location: Groton, Connecticut 

QAPP Worksheet #14 

~---

Provide a brief overview of the listed project activities. The following table must be completed for each project area. 

r Worksheet Not Applicable (State Reason) 

Summary of ~roject Tasks 

Sampling Tasks: 

Revision Number: 0 
Revision Date: October 2007 

Sediment sampling at Area A Wetland - Site 2, including 14 surface sediment samples and 4 subsurface sediment samples. 
Approximately 15 core samples will be collected for visual observation of the thickness of the organic layer above the dredge 

• 

spoils. -

Analysis Tasks: 
Sediment Samples: 
PAHs, pesticides (OOTR), PCBs, metals, pH, and TOC 

Core Samples: 
Visual Analysis of organic layer. 

Land Surveying: 
Sample locations will be surveyed. 

lOW Disposal: 
lOW will consist of decon.tamination water from cleaning field equipment. The lOW will be disposed of properly. 

Field Measurements: 
Organic layer will be measured with a ruler 

Quality Control Tasks: 
QNQC field samples including duplicates, rinsate blanks, and field blanks. Lab MS/MSO samples. Chain of custody procedures 
implemented. 

Secondary Data: 
Data collected in the Area A wetland as part of the Phase I and Phase II Rls and the FFS. Surface water collected as part of the 
Area A Landfill long-term monitoring program. 

Other Data: 
Visual observations of organic layer across the wetland. 
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p.speClflC QAPP 

Title: QAPP for Phase Iii Investigation for Area A Wetland - Site 28 . 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

Data Management Tasks: . 
Incorporate data validation qualifier flags, verify sample numbers and locations, run statistical calculations. 

Documentation and Records: 
Record all field data in logbook and on associated field forms. Data validation reporting. 

Assessment I Audit Tasks 

Revision Number: 0 
Revision Date: October 2007 

See Worksheet #31 for information regarding audits of field personnel, field procedures, and 100% data validation for laboratory 
analytical data. 

Data Review Tasks: 
Data validation, database QA, calculation/data input technical review . 

. / 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP Worksheet #15 

Revision Number: 0 
Revision Date: October 2007 

Complete th'is worksheet for each matrix, analytical group, and concentration level. Identify the target analytes/contaminants of concern and 
project-required action limits. Next, determine the quantitation limits (QLs) that must be met to achieve the project quality objectives. Finally, list 
the published and achievable detection and quantitation limits for each analyte. 

P Worksheet Not Applicable (State Reason) S A h d'T bl d "I f h" k' h ee ttac e a e use In pace 0 t IS wor s eet 

Reference Limits and Evaluation Table 
/ Analytical Group: 

Concentration Level: 

Project_Action 
Limit 

(applicable 
.~ 

Analyte CAS Number units) 

Project 
(applicable 

units) Analytical Method 

MDLs I Method QLs 

• 

Achievable Laboratory. Limits 

MDLs I QLs 
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Analytes 
TAL Metals SW-846 6010B 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

TABLE FOR WORKSHEET #15 

REFERENCE LIMITS AND ·EVALl,!ATION TABLE 
QAPP FOR THE PHASE III INVESTIGATION 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CT 

Project Project 
Action Quantitation 

CAS Limit Limit 
Number (mg/kg) (1) (mg/kg)(2) 

7429-90-5 25500 6375 
7440-36-0 3 0.75 
7440-38-2 9.79 2.45 
7440-39-3 48 12 

·7440-41-7 NA NA 
7440-43-9 0.99 0.2 
7440-70-2 NA NA 
7440-47-3 43.4 10.9 
7440-48-4 50 12.5 
7440-50-8 31.6 7.9 
7439-89-6 20000 5000 
7439-92-1 35.8 8.95 
7439-95-4 NA NA 
7439-96-5 460 115 
7439-97-6 0.18 0.045 
7440-02-0· 22.7 5.7 
7440-09-7 NA· NA 
7782-49-2 1 0.25 
7440-22-4 0.5 0.13 
7440-23-5 NA NA 
7440-28-0 NA NA 
7440-62-2 57 14.3 
7440-66-6 121 30.3 

Katahdin Katahdin 
Achievable Achievable 
Laboratory Laboratory . 

IDLs Quantitation 
(mg/kg) Limit (mg/kg) 

1.90 30 
0.09 0.80 
0.08 0.80 
0.05 0.50 
0.01 0.50 
0.01 1.0 
0.77 5.0 
0.03 1.5 
0.03 3.0 
0.02 2.5 
0.52 10 

/ 0.09 0.5 
0.49 5.0 
0.06 0.50 

0.0020 0.040 
0.04 4.0 
8.60 100 
0.15 1.0 
0.05 1.5 
1.30 100 
0.07 1.5 
0.029 2.5 
0.02 2.5 
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Analytes 
TAL Metals SW-846 601 OB 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

TABLE FOR WORKSHEET #15 

REFERENCE LIMITS AND EVALUATION TABLE 
QAPP FOR THE PHASE III INVESTIGATION 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CT 

Project 
Action Project , 

CAS Limit Quantitation 
Number (ug/L) Limit (ug/L) 

7429-90-5 NA\~I NN~I 

7440-36-0 NA\~I NA\~I 

7440-38-2 NN~I NAP) 
7440-39-3 NA\OI NA\OI 

7440-41-7 NAP} NA\~} 

7440-43-9 NA\~I NN~I 

7440-70-2 NA\~I NN~I 

7440-47-3 NA\.j} NA\.j} 

7440-48-4 NN~I NN~I 

7440-50-8 NA\~} NA\~I 

7439-89-6 NN~I NA\.j} 

7439-92-1 NA\OI NN~I 

7439-95-4 NA\.j} NA\~} 

7439-96-5 NN~I NA\.j} 

7439-97-6 NA\~I NNJI 

7440-02-0 NAP} NA\O} 

7440-09-7 NAP} NA\.j} 

7782-49-2 NA\OI NNJI 

7440-22-4 NA\.j} NA\~} 

7440-23-5 NN~I NA\.jj 

7440-28-0 NAP1 NNOI 

7440-62-2 NA\.jj NA\O} 

7440-66-6 NN~I NA\.j) 

Katahdin Katahdin 
Achievable Achievable 
Laboratory Laboratory 

IDLs Quantitation 
(ug/L) Limit (ug/L) 

19 300 
0.870 8.0 
0.83 ) 8.0 
0.45 5.Q. 
0.12 5.0 
0.099 10 

7.7 50 
0.28 15 

0.260 30 
0.22 25 
5.20 100 
0.91 5.0 
4.9 50 

0.57 5.0 
0.012 0.20 
0.41 40 
86.0 1000 
1.5 10 

0.46 15 
13.0 1000 

0.710 15 
0.29 25 
0.23 25 
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Analytes 
TCL Pesticides SW-846 8081A 
4,4'-000 

, 

4,4'-00E 
4,4'-00T 

Analytes 
TCL Pesticides SW-846 8081A 
4,4'-000 
4,4'-00E 
4,4'-00T 

Analytes 
TAL Metals SW-846 8082 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

Analytes 
TAL Metals SW-846 8082 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

TABLE FOR WORKSHEET #15 

REFERENCE LIMITS AND EVALUATION TABLE 
QAPP FOR THE PHASE III INVESTIGATION 

SITE 2B " AREA A WETLAND 
NSB-NLON, GROTON, CT 

Project\ Project 
Action Quantitation 

CAS limit Limit 
Number (ug/kg) (ug/kg) (2) 

72-54-8 4.88 1.22 
72-55-9 3.16 0.79 
50-29-3 4.16 1.04 

Project Project 
CAS Action Quantitation 

Number Limit(ugLl Limit (ug/L) 

72-54-8 NA\~) NA\~) 

72-55-9 NNJ} NA\J) 

50-29-3 NA\J) NNJ) 

Project Project 
Action Quantitation 

Limit Limit 

CAS Number (ug/kg) (ug/kg) (2) 

12674-11-2 59.8 15 
11104-28-2 59.8 15 
11141-16-5 59.8 15 
53469-21-9 59.8 15 
12672-29-6 59.8 15 
11097 -69-1 59.8 15 
11096-82-5 59.8 15 

Project 
Action Project 
Limit Quantitation 

CAS Number (ug/L) Limit (ug/L) 

12674-11-2 NA\J) NNJ) 
11104-28-2 NA\~) NA\~) 

11141-16-5 NAP) NA\J) 

53469-21-9 NA\J) NNJ) 
12672-29-6 NA\~) NA\~) 

11097-69-1 NNJ) NNJ) 

11096-82-5 NA\J) NA\~) 

Katahdin Katahdin 
Achievable Achievable 
Laboratory Laboratory 

MDLs Quantitation 
(ug/kg) Limit (ug/kg) 

1.12 3.3 
0.81 3.3 
0.84 3.3 

Katahdin Katahdin 
Achievable Achievable 
Laboratory , Laboratory 

MDLs Quantitation 
(ug/L) Limit (ug/L) 

0.036 0.1 
0.038 0.1 
0.039 0.1 

Katahdin Katahdin 
Achievable Achievable 
Laboratory ( .I Laboratory 

MDLs Quantitation 
(ug/kg) Limit (ug/kg) 

16 17 
8.99 17 
5.3 17 
6.7 17 
5.7 17 
13 17 
14 17 

Katahdin Katahdin 
Achievable Achievable 
Laboratory Laboratory 

MDLs Quantitation 
(ug/L) Limit (ug/L) 

OAO 0.5 
0.17 0.5 
0.28 0.5 
0.21 0.5 
0.19 0.5 
0.25 '0.5 
0.27 0.5 
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Analytes 
TCL PAHs SW-846 8270C SIM 
1-METHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
INDENO(1,2,3-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

\ 

Analytes 
TCL PAHs SW-846 8270C SIM 
1-METHYLNAPHTHALENE 
'2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H, DPERYLENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
INDENO(1,2,3-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

TABLE FOR WORKSHEET #15 

REFERENCE LIMITS AND EVALUATION TABLE 
QAPP FOR THE PHASE III INVESTIGATION 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CT 

Project ·Project 
Action Quantitation 

I 
Limit CAS Limit 

Number (ug/kg) (1) (ug/kg) (2) 

90-12-0 20.2 - 5.1 
91-57 -6 20.2 5.1 
83-32-9 290 73 
208-96-8 160 40 
120-12-7 57.2 14 
56-55-3 108 27 
50-32-8 150 38 
205-99-2 1800 450 
191-24-2 170 43 
207-08-9 240 60 
218-01-9 166 42 
53-70-3 33 8.3 
206-44-0 423 106 
86-73-7 77.4 19 
193-39-5 200 50 
91-20-3 176 44 . 

85-01-8 204 51 
129-00-0 195 49 

Project 
Action Project 

\ CAS Limit Quantitation 
Number (ug/L) Limit (ug/L) 

90-12-0 NA\~I NA\~I 

91-57-6 . NN~I' NA\~I 

83-32-9 NN~I NA\~I 

208-96-8 NA\~I NA\,j1 

120-12-7 NA\,j) NN~J 

56-55-3 NN~I NA\~I 

50-32-8 NA\~I NA\~) 

205-99-2 NA\,j) NA\,j) 

191-24-2 NN~J NN~J 

207-08-9 NA\~I NA\~I 

218-01-9 NA\,j) NA\,j) 

53~70-3 NA\~I NA\~I 

206-44-0 NN~J NN~J 

86-73-7 NA\~I NA\~I 

193-39-5 NA\~I NA\~I 

91-20-3 NA\,jj NA\,j) 
, 

85-01-8 NA\~I NA\~I 

129-00-0 NA\,j) NN~I 

Katahdin Katahdin 
Achievable Achievable 
Laboratory Laboratory 

MDLs Quantitation 
(ug/kg) Limit (ug/kg) 

1.7 20 
2.8 20 
1.5 20 
1.3 20 
2.6 20 
2.5 20 
2.1 20 
2.2 20 
3.3 20 
1.9 20 
2.6 20 
3.8 20 
4.0 20 
1.6 20 
4.3 20 
1.8 20 
4.3 20 
6.9 20 

Katahdin Katahdin 
Achievable Achievable 
Laboratory Laboratory 

MDLs Quantitation 
(ug/L) Limit (ug/L) 

0.027 0.20 
0.035 0.20 
0.028 0.20 
0.018 0.20 
0.035 0.20 
0.043 0.20 
0.080 0.20 
0.078 0.20 
0.072 0.20 
0.051 0.20 
0.093 0.20 
0.11 0.20 
0.071 0.20 
0.033 0.20 
0.085 0.20 
0.049 0.20 
0.038 0.20 
0.11 0.20 
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Analytes 
Micellaneous 
TOC(Lloyd Kahn) 
pH (9045C) 

TABLE FOR WORKSHEET #15 

RE'FERENCE LIMITS AND EVALUATION TABLE 
QAPP FOR THE PHASE III INVESTIGATION 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CT 

Project Project 
Action Quantitation 

CAS Limit Limit 
Number (mg/kg) (mg/kg) (2) 

NA NAP) NA\.J) 

NA NA\,j) NN,j) 

Katahdin Katahdin 
Achievable Achievable 
Laboratory Lab',lratory 

MDLs Quantitation 
(mg/kg) Limit(mg/kgl 

84,8 400 
NA NA 

(1) - The values and sources of the Project ,\ction Limits are The Ecological Screening Levels and ssou8rces of the 
screening levels listed in Appendix C Table 5-2, 

(2) - Project quantitation limits were set to be 25% of the project action limit 
(3) - ActioQ limits are not required for the aqueous samples because they are just quality assurance/quality control 

samples and project action limits are not needed for TOC or pH. 
NA - Not available 

, . 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP Worksheet #16 

Revision Number: 0 
Revision Date: October 2007 

List all project activities as well as the QA assessments that will be performed during the course of the project. Include the 
anticipated start and completion dates, 

r Worksheet Not Applicable (State Reason) 
',- Project Schedule I Timeline Table 

Dates (MM/DDNY) 
Activities Organization J Anticipated Date(s) Anticipated'Date of 

of Initiation Completion 

Rough Draft Phase III Work 
Plan 

TtNUS 06/15/2007 07/16/2007 

Draft Phase III Work Plan TtNUS TBD 08/14/2007 

Final Phase III Work Plan TtNUS 9/14/2007 10/19/2007 
, 

Field Work and Chemical TtNUS and Katahdin October 2007 November 2007 
Analysis 

Field Data Review TtNUS October 2007 -, _November 2007 

Laboratory Data Validation TtNUS November 2007 December 2007 

Data Analysis and 
\ 

Interpretation /Rough Draft TtNUS TBD 09/08/2008 
RI/FS \ 
Draft RifFS TtNUS TBD 11/07/2008 

Final RI/FS TtNUS TBD 02/26/2009 

Deliverable 

Rough Draft . 
Phase III Work, 
Plan 

Draft Work 
Plan 

Final Work 
Plan 

None 

Complete and 
accurate field 
notes 

None 

Rough Draft 
RI/FS 

Draft RI/FS'· 

Final RI/FS 

Deliverable 
Due Date' 

07/16/2007 

08/14/2007 

10/19/2007 

None 

December 
2007 

None 

09/08/2008 -

11/08/2008 

02/26/2009 
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pr.speClfiC ClAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP Worksheet #17 

Revision Number: 0 
Revision Date: October 2007 

Describe the project sampling approach. Provide the rationale for selecting sample locations and matrices for each analytical group 
and concentration level. . 

r Worksheet Not Applicable (State Reason) 

Sampling Design and Rationale 

Describe and provide a rationale for choosing the sampling approach (e.g., grid system, biased statistical approach): 

Sediment samples: As discussed in Section 1.4.2.2, the greatest chemical concentrations in the eXisting sediment samples were generally in the samples 
located near the area A Landfill and the Area A Weapons Center. The primary reason for collecting additional sediment samples during this phase is to obtain 
current site data and better characterize nature and' extent of contamination. This is being done in part because the landfill cap installation may have covered 
some of the previous sample locations and because the chemical concentrations in sediment may have changed over time. Figure 2-1 shows the locations of 
the proposed sediment locations. The locations of the historic samples are provided for a point-of-reference on the figure. Note all of the historic samples were 
not analyzed for all of the parameters (see Tables 1-1 and 1-2 as well as the figures in Attachment 1 in Appendix B). Samples locations were selected based 
on professional judgment. 

Subsurface Sediment Samples: As discussed in Section 1.4.2.2, based on the previous data, the chemical concentrations in the subsurface soil were much 
less than the concentrations in the surface soil/sediment. However, the subsurface soil samples were not located in the same areas where the greatest 
sediment concentrations were found. Analytical data for subsurface sediment would be needed to evaluate options in the FS, should one be needed. Figure 2-
1 shows the locations of the proposed subsurface sediment locations. Samples locations were selected based on professional judgment. 

Organic Layer Samples: The approximate depth of the organic layer above the dredge spoils will be investigated using a core sampler and/or hand augers. 
The approximate thickness and depth of the organic layer will be determined and visually and measured with field instruments (e.g. measuring tapes). Select 
samples will be analyzed for total organic carbon (TOC) to determine whether there is a difference in TOC between the organic layer and the dredge spoils. 
The proposed sample locations were spread across the wetland to encompass various habitats and obtain good spatial coverage. Planned sampling density is 
greatest where previous chemical concentrations were greatest because these are the locations where the presence of an organic layer would be more 
important to bind and/or cover the contamination. See Figure 2-1 for approximate sample locations. Several of the proposed locations are the same as the 
sediment samples that will be collected. Actual field locations may be moved (within 100 feet) will be based on site access. Samples locations were selected 
based on professional judgment. 

Describe the sampling de~ign and rationale in terms of what matrices will be sampled, what analytical groups will and at what concentration levels, 
the sampling locations (including QC, critical, and background samples), the number of samples to be taken, and the sampling frequency (including 
seasonal considerations) [May refer to map or Worksheet #18 for details]: 

See Worksheet #18. 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name NSB - NLON 
Site Location Groton, Connecticut 

QAPP Worksheet #18·· Sampling Locations and Methods/SOP Requirements Table 

Revision Number: 0 
Revision Date: October 2007 

List all site locations that will be sampled and Include sample/IO number, If available. (Provide a range of sampling locations of 10 numbers if a site has a 
large number.) Specify matrix and, If applicable, depth at which samples will be taken. Only a short reference for the sampling location rationale IS 
necessary for the table. The text of the QAPP should clearly Identify the detailed rationale associated With each reference. Complete all reqUired 
information, uSing additional worksheets if necessary. 

Sampling 

Location / Sample 10 Matrix Depth Analytical Group 

10 Number 
SURFICIAL SEDIMENT SAMPLES 

2W-S043 
2W-S0-

Sediment 0-4" 
PAHs PCBs, 4,4'-000, 4,4'-DOE, 

S043-0001 4,4'-00T, Metals, TOC, pH 

2W-S044 
2W-SO-

Sediment 0-4" 
PAHs PCBs, 4,4'-000, 4,4'-00E, 

S044-0001 4,4'-00T, Metals, TOC, pH 

2W-S045 
2W-SO-

Sediment 0-4" 
PAHs. PCBs, 4,4'-000, 4,4'-DOE, 

S045-0001 4,4'-00T, Metals, TOC, pH 

2W-SD46 
2W-SO-

Sediment 0-4" 
PAHs PCBs, 4,4'-000, 4,4'-DOE, 

S046-0001 4,4'-00T, Metals, TOC, pH 

2W-S047 
2W-SO-

Sediment 0-4" 
PAHs. PCBs, 4,4'-000, 4,4'-00E, 

S047-0001 4,4'-00T, Metals, TOC, pH 

2W-S048 
2W-S0-

Sediment 0-4" 
PAHs PCBs, 4,4'-000, 4,4'-00E, 

S048-0001 4,4'-00T, Metals, TOC, pH 

2W-S049 
2W-SO-

Sediment 0-4" 
PAHs PCBs, 4,4'-000, 4,4'-00E, 

S049-0001 4,4'-00T, Metals, TOC, pH 

2W-S050 
2W-SO-

Sediment 0-4" 
PAHs PCBs, 4,4'-000, 4,4'-00E, 

S050-0001 4,4'-00T, Metals, TOC, pH 

2W-S051 
2W-SO-

Sediment 0-4" 
PAHs PCBs, 4,4'-000, ~,4'-OOE, 

S051-0001 4,4'-00T, Metals, TOC, pH 

2W-S052 
2W-SO-

Sediment 0-4" 
PAHs. PCBs, 4,4'-000, 4,4'-00E, 

S052-0001 4,4'-00T, Metals, TOC, pH 

2W-S053 
2W-S0-

, Sediment 0-4" 
PAHs PCBs, 4,4'-000, 4,4'-00E, 

S053-0001 4,4'-00T, Metals, TOC, pH 

2W-S054 
2W-S0-

Sediment 0-4" 
PAHs. PCBs, 4,4'-000, 4,4'-00E, 

S054-0001 4,4'-00T, Metals, TOC, pH 

2W-S055 
2W-SD-

Sediment 0-4" 
PAHs. PCBs, 4,4'-000, 4,4'-00E, 

S055-0001 4,4'-00T, Metals, TOC, pH 

2W-S056 
2W-SO-

Sediment '0-4" 
PAHs. PCBs, 4,4'-000, 4,4'-00E, 

S056-0001 4,4'-00T, Metals, TOC, pH 

2W-S057 
2W-SO-

Sediment 0-4" 
PAHs PCBs, 4,4'-000, 4,4'-00E, 

S057-0001 4,4'-00T, Metals, TOC, pH 

2W-S058 
2W-SO-

Sediment 0-4" Cadmium 
S058-0001 

Total Number of Surficial Sediment Samples 

SUB-SURFACE SEDIMENT SAMPLES 

2W-S0-46 
2W-SO-

Sediment 2-4' 
PAHs PCBs, 4,4'-000, 4,4'-00E, 

S046-0204 4,4'-00T, Metals, TOC, pH 

2W-S0-48 
2W-S0-

Sediment .2-4' 
PAHs PCBs, 4,4'-000, 4,4'-00E, 

S048-0204 4,4'-00T, Metals, TOC, pH 

2W-S0-50 
2W-SO-

Sediment 2-4' 
PAHs PCBs, 4,4'-000, 4,4'-00E, 

S050-0204 4,4'-00T, Metals, TOC, pH 

2W-SO-53 
2W-S0-

Sediment 2-4' 
PAHs. PCBs, 4,4'-000, 4,4'-00E, 

S053-0204 4,4'-00T, Metals, TOC, pH 
Total Number of Subsurface Sediment Samples 

SEDIMENT CORE SAMPLES 

2W-SCOl 
2W-SC-

Sediment 0-4' TOC 
SOOl-xxxx 

2W-SC02 
2W-SC-

Sediment 0-4' TOC 
S002-xxxx 

2W-SC03 
2W-SC-

Sediment 0-4' TOC 
S003-xxxx 

2W-SC04 
2W-SC-

Sediment 0-4' TOC 
S004-XXJ<x 

2W-SC05 
2W-SC-

Sediment 0-4' TOC 
S005-xxxx 

2W-SC06 
2W-SC-

Sediment 0-4' TOC 
S006-xxxx 

2W-SC07 
2W-SC-

Sediment 0-4' TOC 
S007-xxxx 

Concentration Number of 

Level Samples 

Low to Moderate 1 

Low to Moderate 1 

Low to Moderate 1 

Low to Moderate 1 

Low to Moderate 1 

Low to Moderate 1 

Low to Moderate .1 

Low to Moderate 1 

Low to Moderate 1 

Low to Moderate 1 

Low to Moderate 1 

Low to Moderate 1 

Low to Moderate 1 

Low to Moderate 1 

Low to Moderate 1 

Low to Moderate 1 

16 

Low to Moderate 1 

Low to Moderate 1 

Low to Moderate 1 

Low to Moderate 1 

4 

Low to Moderate 2111 

Low to Moderate 2 

Low to Moderate 2 

Low to Moderate 2 

Low to Moderate 2 

Low to Moderate 2 

Low to Moderate 2 

Sampling SOP 
Reference 

SA-7 1, CT -04, SA-6 3, SA-
61, SA-l 2, SA-l 3 
SA-7 1, CT -04, SA-6 3, SA-
61, SA-l 2, SA-l 4 
SA-7 1, CT -04, SA-6.3, SA-
61, SA-l 2, SA-l 5 
SA-7 1, CT -04, SA-6 3, SA-
61, SA-l 2, SA-l 6 
SA-7.1, CT-04, SA-6 3, SA-
61, SA-l.2, SA-l 7 
SA-71, CT-04, SA-6 3, SA-
61, SA-l 2, SA-l 8 
SA-7 1, CT-04, SA-6 3, SA-
61, SA-l 2, SA-l 9 
SA-71, CT-04, SA-6.3, SA-
61, SA-l.2, SA-l.l0 
SA-n, CT-04, SA-6 3, SA-
6.1, SA-l 2, SA-lll 
SA-7 1, CT -04, SA-6 3, SA-
6.1, SA-1.2, SA-112 
SA-7.1, CT -04, SA-6 3, SA-
61, SA-l 2, SA-113 
SA-71, CT-04, SA-6.3, SA-
61, SA-l 2, SA-114 
SA-7 1, CT -04, SA-6 3, SA-
61, SA-l 2, SA-l 15 
SA-7 1, CT -04, SA-6.3, SA-
61, SA-l 2, SA-116 
SA-7 1, CT -04, SA-6.3, SA-
61, SA-l 2, SA-116 
SA-7 1, CT -04, SA-6 3, SA-
61, SA-l 2, SA-116 

SA-7 1, CT -04, SA-6 3, SA-
6.1, SA-l 2, SA-1.17 
SA-7.1, CT-04, SA-6.3, SA-
61, SA-l 2, SA-117 
SA-7 1, CT -04, SA-6 3, SA-
6 1, SA-l.2, SA-1.17 
SA-7 1, CT-04, SA-6 3, SA-
6.1, SA-l 2, SA-l17 

SA-71, CT-04, SA-6.3, SA-
61, SA-l.2, SA-l 3 
SA-71, CT-04, SA-6 3, SA-
6.1, SA-1.2, SA-l 4 
SA-71, CT-04, SA-6 3, SA-
6.1, SA-1 2, SA-1 5 
SA-71, CT-04, SA-6 3, SA-
61, SA-l 2, SA-l 6 
SA-71, CT-04, SA-6 3, SA-
61, SA-l 2, SA-1 7 
SA-7 1, CT-04, SA-6 3, SA-
61, SA-1 2, SA-1 8 
SA-7 1, CT-04, SA-6 3, SA-
61, SA-1 2, SA-l.9 

Rationale for 

Sampling 
Location 

Honzontal Extent 
and Eco Risk 
Honzontal Extent 
and Eco Risk 
HOflzontal Extent 
and Eco Risk 
Honzontal Extent 
and Eco Risk 
Honzontal Extent 
and Eco Risk 
Honzontal Extent 
and Eco Risk 
Honzontal Extent 
and Eco Risk 
HOflzontal Extent 
and Eco Risk 
Honzontal Extent 
and Eco Risk 
HOrizontal Extent 
and Eco Risk 
Honzontal Extent 
and Eco Risk 
Honzontal Extent 
and Eco Risk 
Honzontal Extent 
and Eco Risk 
HOflzontal Extent 
and Eco Risk 
Honzontal Extent 
and Eco Risk 
HOrizontal Extent 
and Eco Risk 

Vertical Extent 

Vertical Extent 

Vertical Extent 

Vertical Extent 

Thickness of 
orQanlc layer 
Thickness of 
orQanlc layer 
Thickness of 
orQanlc layer 
Thickness of 
organic layer 
Thickness of , 
orQanlc layer 
Thickness of 
orQafllc layer 
Thickness of 
orQanic layer 
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Project-Specific OAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NL6N 
Site Location Groton, Connecticut 

QAPP Worksheet #18 -- Sampling Locations and Methods/SOP Requirements Table 

Revision Number: 0 
Revision Date' October 2007 

List all site locations that will be sampled and Include sampleliO number, If available. (Provide a range of sampling locations of 10 numbers If a site has a 
large number.) Specify matrix and, If applicable, depth at which samples will be taken. Only a short reference for the sampling location rationale IS 
necessary for the table. The text of the QAPP should clearly identify the detailed rationale associated with each reference. Complete all required 
Information, uSing additional worksheets if necessary. 

Sampling 
Concentration Number of Sampling SOP 

Rationale for 

Location I Sample 10 Matrix Depth Analytical Group 
Level Samples Reference 

Sampling 

10 Number Location 

2W-SC08 
2W-SC-

Sediment 0-4' TOC Low to Moderate 2 
SA-7 1, CT '{)4. SA-6 3, SA- Thickness of 

SD08-xxxx 61, SA-1 2, SA-110 orqanlc layer 

2W-SC09 
2W-SC-

Sediment 0-4' TOC Low to Moderate 2 
SA-7 1, CT '{)4, SA-6 3, SA- Thickness of 

SD09-xxxx 61, SA-1 2, SA-1 11 . organic layer 

2W-SC10 
2W-SC-

Sediment 0-4' TOC Low to Moderate 2 
SA-71, CT'{)4, SA-6 3, SA- Thickness or 

SD10-xxxx 61, SA-1 2, SA-112 organic layer 

2W-SC11 
2W-SC-

Sediment 0-4' TOC Low to Moderate 2 
SA-7.1, CT '{)4, SA-6 3, SA- Thickness or 

SD11-xxxx 61, SA-1 2, SA-1.13 orqanlc layer 

2W-SC12 
2W-SC-

Sediment 0-4' TOC Low to Moderate 2 
SA-7 1, CT.{)4, SA-6.3, SA- Thickness or 

SD12-xxxx 61, SA-1 2, SA-114 organic layer 

2W-SC13 
2W-SC-

Sediment 0-4'· TOC Low to Moderate 2 
SA-71, CT-04, SA-6 3, SA- Thickness or 

SD13-xxxx 6.1, SA-1 2, SA-115 organic layer 

2W-SC14 
2W-SC-

Sediment 0-4' TOC Low to Moderate 2 
SA-7 1, CT '{)4, SA-6 3, SA- Thickness or 

SD14-xxxx 61, SA-1 2, SA-116 orqanlc layer 

2W-SC15 
2W-SC-

Sediment 0-4' TOC Low to Moderate 2 
SA-71, CT-04, SA-6 3, SA- Thickness or 

SD15-xxxx 61, SA-1 2, SA-1 16 organic layer 

2W-SC16 
2W-SC-

Sediment 0-4' TOC Low to Moderate 2 
SA-7 1, CT '{)4, SA-6 3, SA- Thickness of 

SD16-xxxx 61, SA-1 2, SA-1 12 organic layer 
Total Number of Sediment Core Samples 18111 

Total Number of Sediment Samples 38 
Total Number of Duplicate Samples 4 

(1) - Sediment samples from the organic layer and the dredge spoils will be analyzed for TOC at approximately half (9) of the sediment core locations. 
The sample IDs will reflect the depths from which the sampels were collected. 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP Worksheet #19 
(UFP-QAPP Manual Section 3.1.1) 

-~ 

Revision Number: 0 
Revision Date: October 2007 

For each matrix, analytical group, and concentration level, list the analytical and preparation method/SOP and associated sample volume, 
container specifications, preservation requirements, and maximum holding time. 

J r Worksheet Not Applicable (State Reason) 

- ... -- ----- - - - - --- ---- --------- - ------o Tab 

I 
Analytical and 

Preparation 
Analytical Concentration Method/SOP 

Matrix Group Level Reference 1 

Sediment TAL Metals Low SW-B463050, 
6010/S0P-11, 
SOP-12, SOP-

13 
Aqueous field TAL Metals Low SW-B46 3010, 
quality control 6010S/S0P-:10, 

samples SOP-12, SOP-
14 

Sediment Select Low SW-B463540, 
Pesticides 3550, BOB1A1 

SOP-4, SOP-B, 
SOP-2 

Aqueous field Select Low SW-B46 3510, 
quality control Pesticides 3520, 

samples --- BOB1 AlSOP-?, 
SOP-2 

Sediment TCL PCS's Low SW-B463540, 
3550, 

BOB2/S0P-4, 
SOP-5, SOP-3 

Aqueous field TCL PCS's Low SWB-46 3510, 
quality control 3520, 

samples BOB2/S0P-? , 
SOP-3 

Containers 
(number, size, 

Sample Volume and type) 
4 oz. (1) 4 oz_ 

sediment jar 

(1) 500 mL (1) 500 mL 
plastic 

4 oz. (1) 4 oz. 
sediment jar 

(2) 1 Liter (2) 1 Liter amber 
glass 

40z_ (1) 4 oz. 
sediment jar 

(2) 1 Liter (2) 1 Liter amber 
glass 

Preservation 
Requirements 

(chemical, 
temperature, 

light protected) 
4°C ± 2°C 

HN03, pH <2 

4°C ± 2°C 

4°C ± 2°C 

4°C ± 2°C 

4°C ± 2°C 

Maximum 
Holding Time _ i 
(preparationl 

analysis) 
6 months to 

analysis/2B days 
to analysis(Hg) 

6 months to 
analysis/2B days 
to analysis(Hg) 

14 Days to 
extraction/40 

Days to analysis 

? Days to -
extraction/40 

Days to analysis 

14 Days to 
extraction/40 

Days to analysis 

? Days to 
extraction/40 

Days to analysis 
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-'t-SpeClfiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

Analvtical SOP R 
I. 

ts Tabl -::J .. -". - - - - -- - ---- --

Analytical Concentration 
Matrix Group Level 

Sediment PAHs Low 

Aqueous field PAHs low 
quality control 

samples 

Sediment TOC 'low 

Sediment pH low 

Analytical and 
Preparation 
Method/SOP 
Reference 1 

SW-8463540, 
3550,8270C 
SIM/SOP-6, 

SOP-9, SOP-1 
SW8463510, 

., 3520, 8270C 
SIM/SOP-5, 

SOP-1 
Lloyd 

Kahn/SOP-16 
pH/SOP-17 

Containers 
/ . 
(number, Size, 

Sample Volume and type) 
4 oz. (1) 4 oz. 

sediment jar 

(2) 1 Liter (2) 1 Liter amber 
glass 

4 oz. (1) 4 oz. 
sediment jar 

,4 oz. (1) 4 oz. 
sediment jar 

Revision Number: 0 
Revision Date: October 2007 

Preservation 
Requirements Maximum 

(chemical, Holding Time 
temperature, (preparationl 

light protected) analysis) 
4°C ± 2°C 14 Days to 

extraction/40 
Days to analysis 

4°C ± 2°C 7 Days to 
extraction/40 

Days to analysis 

4°C ± 2°C 14 Days to 
analysis 

4°C ± 2°C 14 Days to 
analysis 

Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23). 
HN03 - nitric acid 
TAL - Target Analyte List 
TCl - Target Compound List 
PAHs - Polycyclic Aromatic Hydrocarbons 
SIM - Selective Ion Monitoring 
TOC - Total Organic Carbon 

/ 
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Project·Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland -_Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP _Worksheet_#20 

Revision Number: 0 
Revision Date: October 2007 

Summarize by matrix, analytical group, and concentration level the number of field QC samples that will be collected and sent to the laboratory_ 
r Worksheet Not Applicable (State Reason) 

F Q uam C S Ie S y - ----- -- - ----- --- - ----------- T - ---- --
\ 

Analytical 
Analytical and 

Matrix Conc. Level Preparation SOP 
Group Reference1 

low SW-8463540, 
3550,8270C 

Sediment PAHs 
SIM/SOP-6, SOP-
9, SOP-1 

low SW-8463540, 

Sediment 
Select 3550,8081A1 
Pesticides SOP-4, SOP-8, 

SOP-2 
low SW-8463540, 

Sediment TCl PCBs 3550,8082/S0P-
4, SOP-5, SOP-3 

low SW-8463050, 
Sediment TAL Metals 6010/S0P-11, 

SOP-12, SOP-13 

Sediment TOC 
low Lloyd Kahn/SOP-

16 

Sediment pH low pH/SOP-1? 

Aqueous low SW8463510, 
field quality 

PAHs 
3520, 8270C 

control SIM/SOP-5, SOP-
samples 1 ,1 

Aqueous low SW-846 3510, 
field quality Select 3520, 

control Pesticides 8081 AlSOP-?, 
samples SOP-2 

No. of No. of Field No. of 
Sampling Duplicate No. of MS Field 

Locations2 Pairs Blanks 

18 2 1 0 
-

18 2 1 0 

18 2 1 0 

18 2 1 0 

38 4 0 0 

20 2 0 0 

0 0 0 1 

~ 0 0 0 1 

No. of 
Equip. 
Blanks 

0 

0 

0 

0 

0 

0 

1 

1 

Total No. No. of 
of PT 

Samples Samples 
to Lab 

-
0 23 

0 23 

0 23 

0 23 

0 42 

0 22 

0 2 

0 2 
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.ct-SpeCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

r' Worksheet Not Applicable (State Reason) 

Field Qualitv C IS Ie S 

Matrix 
Analytical Conc. Level 

Group 

Aqueous Low 
field quality 

TCl PCBs 
control 

samples 
Aqueous Low 

field quality 
TAL Metals 

control 
samples 

Tabl -

Analytical and 
Preparation SOP 

Reference1 

SW8-463510, 
3520,8082/S0P-
7, SbP-3 

SW-846 3010, 
601 OB/SOP-1 0, 
SOP-12, SOP-14 

No. of No. of Field No. of 
Sampling Duplicate No. of MS Field 
Locations2 Pairs Blanks 

0 0 0 1 

0 0 0 1 

1Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet_#23 ) 
2Worksheet #18 presents a list of the sample locations. 

~/ 

Revision Number: 0 
Revision Date: October 2007 

I 

No. of' No. of Total No. i 

Equip. 
Blanks 

1 

1 . 

PT 
of 

Samples 
Samples 
to Lab 

, 0 2 

0 2 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP Worksheet #21 

Revision Number: 0 
Revision Date: October 2007 

List all SOPs associated with project sampling including, but not limited to, sample collection, sample preservation, equipment 
cleaning and decontamination, equipment testing, inspection and maintenance, supply inspection and acceptance, and sample 
handling and custody. Include copies of the SOPs as attachments or reference all in the QAPP. Sequentially number sampling SOP 
references in the Reference Number column. The reference number can be used throughout the QAPP to refer to a specific SOP. 

r Worksheet Not Applicable (State Reason) 

Project Sampling SOP References Table 

Reference Title, Revision Date and I or Number 
Originating 

Equipment Type 
Number Organization 

Decontamination , 
Equipment (scrub 

SA-7.1 Decontamination of Field Equipment TtNUS brushes, phosphate 
free detergent, 
deionized water) 

CT-04 Sample Nomenclature TtNUS NA 

Field Logbook, Field 
SA-6.3 . Field Documentation TtNUS Sample Forms, 

Boring Logs 
Sample Bottleware, 

SA-6.1 Non-Radiological Sample Handling TtNUS Packaging Material, 
Shipping Materials 

SA-1.2 
Surface Water and Sediment TtNUS 

Sampling 
Sampling Procedures, Methods 

Sampling 
SA-1.3 Soil Sampling TtNUS Procedures, Methods 

-_. --

Modified 
for Project 

Work? 

(YIN) 

N 

N 

N 

N 

N 

N 

Comments 

'-

-. 

Although the samples that are 
being collected are considered 
sediment, some of the soil 
sampling procedures such as 
hand core and bucket auger 
may be utilized to collect the 
subsurface sediment samples. 
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p_.speCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP Worksheet #22 

"', 
Revision Number: 0 
Revision Date: October 2007 

Identify all field equipment and instruments (other than analytical instrumentation) that require calibration, maintenance, testing, or 
inspection and provide the SOP r~ference number for each type of equipment. In addition, document the frequency of activity, 
acceptance criteria, and corrective action requirements on the worksheet. 

R Worksheet Not Applicable (State Reason) N f· Id . t . . I·b t·· d d ' 
, 0 Ie eqUipmen requlrmg ca I ra Ion IS nee e ." 

, , 

Field Equipment Calibration, Maintenance, Testing, and Inspection Table 

Field Calibration Maint. Testing Activity 
Inspection 

Frequency Acceptance 
Equipment Activity Activity Activity Criteria 

, 

, 
--------

Corrective 
Action 

1Specify the appropriate reference lett~r or number from the Project Sampling SOP References fable (Worksheet #21). 

Resp. SOP 
Person Reference1 

- ----
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP Worksheet #23 
(UFP-QAPP Manual Section 3.2.1) 

Revision Number: 0 
Revision Date: October 2007 

List all SOPs that will-be used to perform on-site or off-site analysis. Indicate whether the procedure produces screening or definitive data. 
Sequentially number analytical SOP reference in the Reference Number column. Include copies of the SOPs as attachments or reference in the 
QAPP. The reference number can be used throughout the QAPP to refer to a specific SOP. 
n Worksheet Not Applicable (State Reason)' 

Analvtical SOP References Tabl -
Organization 

Reference Definitive or _ Analytical Performing Modified for 
Number Title, Revision Date, and/or Number Screening Data Group Instrument Analysis Project Work? 

SOP-1 "Analysis of Semivolatile Organic Definitive 
Compounds by: SW 846 Method 8270 -
Modified for Selected Ion ~onitoring 
(SIM)", SOP No. CA-213,'Revision 3, 
04/06. 

SOP-2 "Analysis of Pesticides By Gas Definitive 
Chromatography/Electron Capture 
Detector (GC/ECD): SW-846 Method 
8081", SOP No. CA-302, Revision 8, 
06/07. 

SOP-3 "Analysis Of PCBs As Total Arochlors Definitive 
By Gas Chromatography/Electron 
Capture Detector (GC/ECD): SW-846 
Method 8082" , SOP No. CA-329, 
Revision 6, 04/06. 

SOP-4 "Preparation of SedimenUSoil Samples Definitive 
by Sonication using Method 3550 for 
subsequent Pesticides/PCBs Analysis", 
SOP No. CA-500, Revision 3, 04/06. 

SOP-5 "Preparation Of Aqueous Samples For Definitive 
Extractable Semivolatile Analysis", SOP 
No. CA-502, Revision 3,04/06. 

SOP-6 "Preparation of SedimenUSoil Samples Definitive 
by Sonication using Method 3550 for 
subsequent Extractable Semi-Volatile 
Analysis", SOP No. CA-512, Revision 4, 
04/06. 

PAHs GC/MS 

Select GC/ECD 
- Pesticides 

TCl PCBs GC/ECD 

TCl PCBs and Ultrasonic 
Select Extractions 
Pesticides 

PAHs Separatory 
Funnel/CLlE 

PAHs Ultrasonic 
Extraction 

Katahdin Analytical No 
Services 

Katahdin Analytical No 
Services 

Katahdin Analytical No 
Services 

Katahdin Analytical No 
Services 

Katahdin Analytical _ No 
Services 

Katahdin Analytical No 
Services 
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.ct-SpeCifiC QAPP 

Title: QAPP for Phase III Investigation for ('-rea A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

Analvtical SOP References Tabl -

Reference 
Number Title, Revision Date, and/or Number 

SOP-7 "Preparation of Aqueous Samples for 
Pesticides/PCBs Analysis", SOP No. CA-
515, Revision 3, 04/06. 

SOP-8 "Preparation of Sediment/Soil Samples 
. by Soxhlet Extraction Using Method 

3540 for Pesticide/PCB Analysis", SOP 
No. CA-524, Revisi"on 3, 04/06. 

SOP-9 "Preparation of Sediment/Soil Samples 
by Soxhlet Extraction for Subsequent 
Extractable Semivolatile Analysis", SOP 
No. CA-526, Revision 3, 04/06. 

SOP-10 "Acid Digestion of Aqueous Samples by 
. EPA Method3010 for ICP Analysis of 

Total or Dissolved Metals", SOP No. CA-
604, Revision 3, 04/06. 

SOP-11 "Acid Digestion of Solid Samples by 
USEPA Method 3050 for Metals by ICP-
AES and GFAA", 3050B, SOP No. CA-
605, Revision 2, 03/06. 

SOP-12 "Trace Metals Analysis By ICP-AES 
Using EPA Method 6010", SOP No. CA-
608, Revision 4, 05/06. 

SOP-13 "Digestion and Analysis of Solid Samples 
for Mercury by USEPA Method 7471", 
SOP No. CA-611, Revision 3, 03/06. 

SOP-14 "Digestion And Analysis Of Aqueous 
Samples For Mercury By USEPA 
Method 7470", SOP No. CA-615, 
Revision 1, 04/06. 

SOP-15 "pH Concentration Measurements In Soil 
Matrices - SW 846 Method 9045" SOP 

- -----------------
_Noo_QA-709, Revision 6, 02/07. 

Definitive or 
Screening Data 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

- ----

Analytical 
Group Instrument 

TCl PCBs and Separatory 
Select FunnellCllE 
Pesticides 
TCl PCBs and Soxhlet 
Select Extraction 
Pesticides 

PAHs Soxhlet 
Extraction 

TAL Metals Acid Digestion 

TAL Metals Acid Digestion 

TAL Metals ICP 

Mercury CVAA . 

Mercury CVAA 

pH pH Meter 

Revision Number: 0 
Revision Date: October 2007 

Organization 
Performing Modified for 

Analysis Project Work? 

Katahdin Analytical No 
Services 

Katahdin Analytical No 
Services 

Katahdin Analytical No 
Services 

Katahdin Analytical No 
Services 

Katahdin Analytical No 
Services 

Katahdin Analytical No 
Services 

Katahdin Analytical No . 
. Services 

Katahdin Analytical No 
Services 

Katahdin Analytical No 
Services 

-
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

Analvtical SOP References Tabl ~ 

Reference 
Number Title, Revision Date, and/or Number 

SOP-16 "Determination of Total Organic Carbon 
in Solids using the EPA Region II Lloyd 
Kahn Method", SOP No. CA-741, 
Revision 1,01/07 

SOP-17 "Sample Receipt and Internal Control", 
SOP No. SD-902, Revision 7, 02/07 

CllE - Continuous Liquid-Liquid Extraction. 
CVAA - Cold Vapor Atomic Absorption 

Definitive or 
Screening Data 

Definitive 

Definitive 

GC/ECD - Gas Chromatography/Electron Capture Detector 
GC/MS - Gas Chromatography/Mass Spectroscopy 
ICP - Inductively Coupled Plasma 
PAHs - Polycyclic Aromatic Hydrocarbons 
SIM - Selective Ion Monitoring 
TAL - Target Analyte List 
TCl - Target Compound List 
TOC - Total Organic Carbon 

Analytical 
Group Instrument 

TOC TOC Analyzer 

\ 

Various Various 

Revision Number: 0 
Revision Date: October 2007 

Organization 
Performing Modified for 

Analysis Project Work? 
Katahdin Analytical No 

Services 

Katahdin Analytical No 
Services 
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at-SpeCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B' 

Site Name/Project Name: NSB - NLON Revision Number: 0 
Site Location: Groton, Connecticut Revision Date: October 2007 

QAPP Worksheet #24 
(UFP-QAPP Manual Section 3.2.2) 
Identify all analytical instrumentation that requires 'calibration and provide the SOP reference num~er for each. In addition, document the 
frequency, acceptance criteria, and corrective action requirements on the worksheet. 
n Worksheet Not App Itcable (State Reason) 

Analvtical Inst - ------- t Calibration Tabl -

Calibration Frequency of 
Instrument Procedure Calibration 

TAL Metals - ICP Initial Calibration At the beginning of 
each day or if QC 
is out of criteria. 

/ 
~ 

Continuing At the beginning 
Calibration and end of each 

run sequence and 
every 10 samples 

'Mercury Analyzer Initial Calibration IC-instrument 

- receipt, major 
instrument change, 
at the start of each 
day 

Continuing CCV-at beginning 
Calib'ration and end of each 

run sequence and 
every 10 samples 

Ac~eptance 

Criteria 
One point 
calibration per 
manufacturer's 
guidelines; 
analytes run at 
their calibration 
levels ml..!st fall 
within 95-105% of 
True Values 
90-110% of True 
Values 

Correlation 
coefficient ;::::0.995. 

80-120% of True 
Value 

/' 

Corrective Action 
(CA) 

' Recalibrate and/dr 
perform necessary 
equipment 
, maintenance. 
Check calibration 
standards 

Check problem, 
recalibrate and 
reanalyze any 
samples not 
bracketed by 
passing CCVs. 
Recalibrate and/or 
perform necessary 
equipment 
maintenance. 
Check calibration 
standards 
Check problem, 
recalibrate and 
reanalyze any 
samples not 
bracketed by 
passing CCVs. 

Person 
Responsible for 

CA 
Analyst, Supervisor 

Analyst, Supervisor 

Analyst, Supervisor 

Analyst, Supervisor 

SOP Reference 1 

SOP-12 

SOP-12 

SOP-13, SOP-14 

SOP-13, SOP-14 
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Project-Specific QAPP 

Title: QAPP for Phase 1llln~estigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site I,.ocation: Groton, Connecticut 

Analvtical Inst Calibration Tabl 

Calibration Frequency of 
Instrument Procedure Calibration 

Select Pesticides - Initial Calibration IC-instrument 
GC receipt, major 

instrument change, 
, 

when CC does not 
meet criteria 

< 

Continuing After every 1 0 
Calibration samples; If 

calibration curve 
previously 
analyzed, analyze 
daily before 
samples. 

Acceptance 
Criteria 

6 pt calibration of 
all pesticides 
except for 
toxaphene and 
chlordane -
coefficient of 
determination ~ 
0.990. Mid-point 
cal of toxaphene 
and chlordane. 
%0 ::::;;15 for both 
the quantitation 
and confirmation 
columns 

Corrective Action 
(CA) 

Repeat Initial 
calibration and/or 
perform necessary 
equipment 
maintenance. 
Check calibration 
standards. 
Reanalyze affected 
data. 

Evaluate the 
samples: If the %0 
>+15% and sample 
" results are <POL, 
narrate. If %0 
>±15% only on one 
channel, narrate. If 
%0 >±15%" for 
closing CV, and is 
likely a result of 
matrix interference, 
narrate. 
Otherwise, 
reanalyze all 
samples back to 
last acceptable CV. 

'I 

Person 

Revision Number: 0 
Revision Date: October 2007 

! 
I Responsible for 

CA SOP Reference 1 
I 

Analyst, Supervisor 

" 

Analyst, 
Supervisor " 

SOP-2 

SOP-2 
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.ct-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

Analvtical Inst - ----- -- t Calibration Tabl 

Calibration 
Instrument P.rocedure 

TCl PCBs - GC Initial 
Calibration 

Continuing 
Calibration 

p 

Frequency of 
Calibration 

IC-instrument 
rec'eipt, major 
instrument change, 
when CC does not 
meet criteria 

After every 10 
samples; If ' 
calibration curve 
previously 
analyz;ed, analyze 
daily before 
samples. 

-Acceptance '-
Criteria 

6 pt calibration of 
aroclor 1660 -
coefficient of 
determination ~ 
0,990 
Mid-point cal of 
other Aroclors 

%0 :::;15 for both 
the quantitatiqn 
and confirmation 
columns 

Corrective Action 
(CAl 

Repeat Initial 
calibration and/or 
perform necessary 
equipment .. 
maintenance. 
Check calibration 
standards. 
Reanalyze affected 
data. If single pt 
cal Aroclor is 
identified in 
analysis of sample, 
6-pt calibration run 
of identified 
compound with 
-reanalysis of 
sample. 
Evaluate the 
samples: If the %0 
>+15% and sample 
results are <F?Ql, 
narrate. If %0 
>±15% only on one 
channel, narrate. If 

- %0 >±15% for 
closing CV, and is 
likely a result of -
matrix interference, 
narrate. 
Otherwise, 
reanalyze all 
samples back to 
last acceptable CV. 

Revision Number: 0 
Revision Date: October 2007 

Person 
Responsible for 

CA 
Analyst, Supervisor 

I 

~ 

Analyst, 
Supervisor 

~ 

SOP Reference 1 

SOP-3 

SOP-3 

'--

, 

-

-
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Project-Specific QAPP 

Title: QAPP for Ptlase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

Analvtical I t Calibration Tabl - ---~-- ~--~-- ----~- ---- - -- - -------------- - - ----

Calibration 
Instrument Procedure 

TOC Analyzer Initial Calibration 

Continuing 
Calibration 

PAHs - GC/MS/ Initial Calibration 
SIM 

Calibration Check 

Frequency of 
Calibration 

Initial Calibration-
initially, when the 
daily CCV does not 
pass, but, no 
longer than every 3 
months. 
CCV-every 10 
samples and at the 
end of the run 

IC - Instrument 
receipt, instrument 
change (new 
column, source 
cleaning, etc.), 
when cce is out of 
criteria or when 
manual tune 
performed 
CV - at the 
beginning of each 
12 hour shift 
ifTlmediatelyafter 
DFTPP tune. 

Acceptance 
Criteria 

Correlation 
coefficient :::;;0.995 

75-125% of true 
value for Lloyd 
Kahn 

\ 

IC - minimum RF 
of ;;::0.050 for each 
SPCC, % RSD of :::;; 
30% for each CCC.-
If RSD for an 
analyte is > 15% 
apply linear or 
quadratic method 
for quantitation 
CV - minimum RF 
of each SPCC ;;:: 
0.050, % RSD :::;; 
20% for each CCC. 

Corrective Action 
(CA) 

Recalibrate and/or 
perform necessary, 
equipment 
maintenance. 
Check calibration 
standards 
If the CCV fails 
high, report 
samples that are 
<PQL. Recalibrate 
and/or reanalyze 
samples back to 
last acceptable 
CCV recovery. 
Recalibrate and/or 
perform necessary 
equipment 
maintenance. 
Check calibration 
standards-:-
Reanalyze affected 
data. 

Recalibrate and/or 
perform necessary 
equipment 
maintenance. 
Check calibration 
standards. / 

Reanalyze affected 
data. 

/ 

Revision Number: 0 
Revision Date: October 2007 

Person 
Responsible for 

CA 
Analyst, Supervisor 

Analyst, Supervisor 

Analyst, Supervisor 

Analyst, Supervisor 

SOP Reference 1 

SOP-16 

SOP-16 

SOP-1 

SOP-1 
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p_.speCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB . NLON 
Site Location: Groton, Connecticut 

Analvtical I Calibration Tabl 

Calibration 
Instrument Procedure 

PAHs - GC/MS/ DFTPPTune 
SIM 

pH Meter Initial Calibration 

-

Frequency of 
Calibration 

Every 12 hours 

Once per day 

Acceptance 
Criteria 

Criteria listed in 
section 7.4 current 
rev. of SOP CA-
213 
± 0.05 pH units for 
every buffer 

Corrective Action 
(CA) 

Retune and/or 
clean source 

If calibration is not 
achieved, check 
meter, buffer 
solutions, and 
probe; replace if 
necessary; repeat 
calibration 

Revision Number: 0 
Revision Date: October 2007 

Person 
Responsible for 

CA SOP Refer~nce 1 

Analyst, Supervisor SOP-1 

Analyst, Supervisor SOP-15 

Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #230). 
%D - Percent Difference 
CCC- Continuing Calibration Compound 
CCV - Continuing Calibration Verification 
CV - Calibration Verification 
CVAA - Cold Vapor Atomic Absorption 
DFTPP - Decafluorotriphenylphosphine 
GC/ECD - Gas Chromatography/Electron Capture Detector 
GC/MS - Gas Chromatography/Mass Spectroscopy 
Hg - Mercury C 

IC - Initial Calibration 
ICP - Inductively Coupled Plasma 
ICV - Initial Calibration Verification 
MS - Mass Spectroscopy 
PAHs - Polycyclic Aromatic Hydrocarbons 
PCBs - Polychlorinated Biphenyls 
PQl - Practical Quantitation Limit 
QC - Quality Control 
R - Correlation Coeffiecient 
RF - Response factor 
RSD - Relative Standard Deviation 
SIM - Selective Ion Monitoring 
SOP - Standard Operating Procedure 

SPCC - System performance check compounds 
TAL - Target Analyte List 

. TCl - Target Compound List 
TOC - Total Organic Carbon 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP Worksheet #25 
(UFP-QAPP Manual Section 3.2.3) 

Revision Number: 0 
Revision Date: October 2007 

Identify all analytical instruments that require maintenance, testing, or inspection and provide the SOP reference number for each. In addition, 
document the frequency, acceptance criteria, and corrective action requirements on the worksheet. 
n Worksheet Not Applicable (State Reason) 

Analvtical Inst - ------- t and E -- ------t Maint 
Instrumentl Maintenance Testing 
Equipment Activity Activity 

PAHs- Check QC standards 
GC/MS pressure and 

gas supply 
daily. Manual 
tune if DFTPP 
not in criteria, 
change septa 
as needed, 
change liner 
as needed, cut 
column as 
needed. Other 
maintenance 
specified in 
lab Equipment 
Maintenance 
SOP 

• 

Test" dl tion Tabl --------J - ------- J ----- ---- ------- - -----

Inspection Acceptance 
Activity Frequency Criteria 

Ion source, Prior to initial Refer to SOP 
injector liner, calibration 
column, and/or as 
column flow. necessary 

'-

. --

Corrective Responsible 
Action Person 

Refer to SOP Analyst, 
Department 
Manager 

------ -------

SOP 
Reference1 

SOP-1 
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p.-speCifiC QAPP 

~ 

Title: QAPP for Phase Iii Investigation for Area A Wetland - Site 28 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

Analvtical Inst t and E 
Instrument! Maintenance 
Equipment Activity 

TAL Metals- Clean torch 
ICP assembly and 

, spray 
chamber when 
discolored or 
when -
degradation in 
data quality is 
observed. 
Clean 
nebulizer, 
check argon, 
replace 
peristaltic 
pump tubing 
as needed. 
Other 

\ 
maintenance 
specified in 
lab Equipment 
Maintenance 
SOP. 

-----------

r' I 

t Maint Test" 
Testing Inspection 
Activity Activity 

QC standards Torch, 
nebulizer 
chamber, 
pump, pump 
tubing 

dl tion Tabl 
Acceptance Corrective 

Frequency Criteria Action 
Prior to initial Refer to SOP Refer to SOP 
calibration and 
as necessary 

-

Revision Number: 0 
Revision Date: October 2007 

Responsible 
Person 

Analyst, 
Department 
Manager 

SOP 
Reference1 

SOP-12 

, 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

Analvtical Inst t and E 
-::-'-~J:: __ -----' t Maint Test" ----.---, - ------ J ---dl tion Tabl -

Instrument! Maintenance Testing Inspection Acceptance 
Equipment Activity Activity Activity Frequency Criteria 

Mercury - Replace QC standards Tubing, Prior to initial Refer to SOP 
CVAA peristaltic sample probe, calibration and 

pump tubing, optical cell as necessary 
replace 
mercury lamp, 
replace drying 
tube, clean 
optical cell 
and/or clean 

, 

liquid/gas 
separator as 
needed. 
Other ,) 

maintenance 
specified in 
lab Equipment 
Maintenance 
SOP. 

TOC Check level of QC standards Tubing, Prior to initial Refer to SOP 
Combustion dilution water, sample boat, calibration and 
Analyzer drain vessel syringe, as necessary 

water, humidifier, 
humidifier rinse 
water, Reservoir, 
autosampler phosphoric 
rinse water acid vessel, 
and oxygen 
phosphoric pressure 
acid vessel 
and fill as 

, 

needed. 
Replace 
oxygen 
cylinder. 

-

Corrective 
Action 

Refer to SOP 

Refer to SOP 

Revision Number: 0 
Revision Date: October 2007 

Responsible 
Person 

Analyst, 
Department 
Manager 

Analyst, 
Department 
Manager 

SOP 
Reference1 

SOP-13, SOP-
14 

SOP-16 
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p_-speCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

dE - ------ ------ ------ --------- - ---- --

Instrumentl Maintenance 
Equipment Activity 

Select Check 
Pesticides - pressure and 
GC gas supply 

- daily. Change 
septa and/or 
liner as 
needed, 
replace or cut 
column as 
needed. 
Other 
maintenance 
specified in 
lab Equipment 
Maintenance 
SOP. 

TCl PCBs- Check 
GC pressure and 

. gas supply 
daily. Change 
septa and/or 
liner as . 
needed, 
replace or cut 
column as 
needed. 
Other 

, 

maintenance 
specified in 
lab Equipment 

) Maintenance 
SOP 

pH meter Clean probe 

t M . Test" 
Testing Inspection 
Activity Activity 

QC standards Injector liner, 
septa, column, 
column flow. 

QC standards Injector liner, 
septa, column, 
column flow. 

" 

~ 

QC standards probe 

dl Tabl 
Acceptance Corrective 

Frequency Criteria' Action 
Prior to initial Refer to SOP Refer to SOP 
calibration 
and/or as 
necessary. 

.-' 

I· 

Prior to initial Refer to SOP Refer to SOP 
calibration· 
and/or as 
necessary. 

, 

"-

As necessary Refer to SOP Refer to SOP 

-

Revision Number: 0 
Revision Date: October 2007 

Responsible 
Person 

Analyst, 
Department 
Manager 

, 

-
Analyst, 
Department 
Manager' . 

Analyst, . 
Department 
Manager 

" , 

SOP 
Reference1 

. SOP-2 

SOP-i 

SOP-iS 
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Project-Specific QAPP 

Title: QAPP for Phase III investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
( Site Location: Groton, Connecticut 

1Specify the appropriate reference letter or number from Analytical SOP References table (Worksheet #23). 
CVAA - Cold Vapor Atomic Absorption 
DFTPP - Decafluorotriphenylphosphine 
GC/ECD - Gas Chromatography/Electron Capture Detector 
GC/MS - Gas Chromatography/Mass Spectroscopy 
ICP - Inductively Coupled Plasma 
ICV - Initial calibration verification 
PAHs - Polycyclic Aromatic Hydrocarbons 
PCBs - Polychlorinated biphenyls 
QC ..:. Quality Control 
SOP - Standard Operating Procedure 
TAL - Target Analyte List 
TCl - Target Compound List 
TOC - Total Organic Carbon 

L_ 

Revision Number: 0 
Revision Date: October 2007 
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.ct-SpeCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP _WorksheeC#26 
'-

Revision Number: 0 
Revision Date: October 2007 

Use this worksheet to identify components of the project-specific sample handling system. Record personnel, and their organizational affiliations, 
who are primarily responsible for ensuring proper handling, custody, and storage of field samples from the time of collection, to laboratory delivery, to 
final sample disposal. Indicate the number of days field samples and their extracts/dig estates will be archived prior to disposal. 
r< Worksheet Not ApplIcable (State Reason) 

Sample Handling System 

I SAMPLE COLLECTION, PACKAGING, AND SHIPMENT 
-------- ------- -< 

Sample Collection (Personnel/Organization): FOL (TBD)/TtNUS 

Sample Packaging (Personnel/Organization): FOL (TBD)/TtNUS 

Coordination of Shipment (Personnel/Organization): FOL (TBO)/TtNUS 

Type of ShipmenUCarrier: Overnight courier service (Federal Express) 

ISAMPLE RECEIPT AND ANALYSIS 
- < < 

Sample Recei.pt (Personnel/Organization): Sample custodians/ Katahdin Analytical Services, Inc. 

Sample Custody and Storage (Personnel/Organization): Sample custodians/ Katahdin Analytical Services, Inc. 

Sample Preparation (Personnel/Organization): Preparation Laboratory Staff! Katahdin Analytical Services, Inc. 

i 

I 

Sample Determinative Analysis (Personnel/Organization): GC/MS, ICP, GC/ECD, Spectrophotometer/ Katahdin Analytical Services, Inc. J 

I SAMPLE ARCHIVING 

Field Sample Storage (No. of days from sample collection): Refer to QAPP Workshheet # 19 

Sample Extract/Digestate Storage (No. of days from -extraction/digestion): Refer to QAPP Workshheet # 19 
L • 

Biological Sample Storage (No. of days from sample collection): N/A 

I SAMPLE DISPOSAL 
, 

Personnel/Organization: Sample custodians/ Katahdin Analytical Services, Inc. 

Number of Days from Analysis: Samples may be disposed of 2 months after data is reported 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP _WorksheeC#27 

Revision Number: 0 
Revision Date: October 2007 

Describe the procedures that will be used to maintain sample custody and integrity. Include examples of chain-of-custody forms, traffic· reports, 
sample identification, custody seals, laboratory sample receipt forms, and laboratory sample transfer forms. Attach or reference applicable SOPs. 
r: Worksheet Not Applicable (State Reason) 

s Ie Custodv R t -
Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory): Samples for the laboratory will be 
handled, packaged and shipped in accordance with TtNUS SOP SA-6.1. 
Laboratory Sample Custody Procedures (receipt of samples, archivinq, disposal): Refer to Katahdin Analytical Services SOP SD-902 
Sample Identification Procedures: Sample nomenclature will be conducted in general accordance with the procedures outlined in TtNUS SOP 
CT-04 (Sample Nomenclature. Additional information regarding protocol for sample labeling is contained in TtNUS SOP SA-6.3. Refer to 
Katahdin Analytical Services SOP SD-902 .. 
Chain-of-custody Procedures: After recovery, each sample will be maintained in the sampler's custody until formally transferred to another party 
(e.g., Federal Express). For all samples recovered, custody records will document the date and time of sample collection, the sampler's name, 
and the names of all others who subsequently held custody of the sample. Specifications for chemical analyses will also be documented on the 
custody record. Attached SOP SA-6.3 (Field Documentation) provides further details on the COC procedure. COC requirements are also 
documented with instructions contained in each shipment from the laboratory. Refer to Katahdin Analytical Services SOP SD-902. 
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.ct-SpeCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP Worksheet #28 
(UFP-QAPP Manual Section 3.4) 

Revision Number: 0 
Revision Date: October 2007 

Complete a separate worksheet for each sampling technique, analytical method/SOP, matrix, analytical group, and concentration level. If 
method/SOP QC acceptance limits exceed the measurement performance criteria, the data obtained may be unusable for making project decisions. 
rl Worksheet Not Applicable (State Reason) 

QC Samples Table 
c. 

Matrix Aqueous field 
quality control 
samples 

Analytical Group TAL Metals 
Concentration . 'Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 6010B/SOP-12 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
Locations 

QC Sample: Frequency/ 
Number 

Independent Immediately 
Calibration after calibration 
Verification (ICV) 
Initial Calibration Immediately 
Blank (ICB) after the ICV 

Person(s) 
Method/SOP QC Corrective Action (CA) Responsible for 

Acceptance Corrective Action 
Limits "'-

± 10 % • Correct problem, recalibrate An a Iyst/Su pervisor, 
and reanalyze ICV QA Manager 

:::;;PQL Correct problem, recalibrate Analyst/Supervisor, 
and reanalyze ICV and ICB QA Manager 

,-, 

Data Quality 
Indicator (DQI) 

Accuracy/bias 

Accuracy/bias, 
Contamination 

.. 

Measurement 
Performance Criteria 

± 10 % 

:::;;PQL 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 
------- ------ --------

Matrix Aqueous field 
quality control 
samples 

Analytical Group TAL Metals 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846-
SOP Reference 6010S/S0P-12 
Sampler's Name TSD 
Field Sampling TtNUS 
Organization 
Analytical Kqtahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
Locations 

QC Sample: Frequencyl 
Number 

POL Standard for At the beginning 
ICP (POL) of a sample run, 

after every 20 
samples and at 
the end of the 
run 

Method/SOP QC 
Acceptance 

Limits 
Recovery within 
70% - 130 % of 
true value. For 
Sb, Pb & TI 
recovery within 
50% - 150% of 
true value. 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

1. Reanalyze immediately Ana lystiSu pervisor, 
for failing elements only. 2. OA Manager 
Terminate analysis, correct 
problem, recalibrate and 
reanalyze all analytical 
samples analyzed since last. 
good POL Std. 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator (DQI) 

Sensitivity 

Measurement 
Performance Criteria 

Recovery within 70% -
130 % of true value. For 
Sb, Pb & TI recovery 
within 50% - 150% of 
true value. 
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.t-SpeCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 
---------- ---- ---

Matrix Aqueous field 
quality control 
samples 

Analytical Group TAL Metals 
Concentration low 
level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 6010B/SOP-12 
Sampler's Name TBD 
Field Sampling TtNUS 
Orga n ization 
Analytical. Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
locations 

Method/SOP QC 
QC Sample: Frequency/ Acceptance 

Number Limits 

Preparation Blank One per prep Absolute value < 
(PBW) batch of twenty PQl. 

or fewer 
samples of 
similar matrix 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

1. If blank value> PQl Analyst/Supervisor, 
report sample results if < PQl QA Manager 
or > 10 x the blank value; 
otherwise redigest. 2. If blank 
value is less than negative 
PQl, report sample results if 
> 1 Ox the absolute value of 
the blank result, otherwise 
redigest. 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator (DQI) 

Accuracy/bias-

Measurement 
Performance Criteria 

Absolute value < PQl .. 
Sample results if > 10x 
the absolute value of the 
blank result, otherwise 
redigest. 

~--
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Aqueous field 
quality control 
samples 

Analytical Group TAL Metals 
Concentration . Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 6010B/SOP-12 
Sampler's Name TBD 
F.ield Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
Locations 

QC Sample: Frequency/ 
Number 

Serial Dilution (L) One per prep 
batch of twenty 
or fewer 
samples of 
similar m~trix 

Laboratory Control One per prep 
Sample (LCSW) batch of twenty 

or fewer 
samples of 
similar matrix 

----

, 

Method/SOP QC 
Acceptance 

Limits 
If original sample 
result is at least 
50x IDL, 5-fold 
dilution must 
agree within ± 
10% of the 
original result. 
Recovery within ± 
20% of true 
value. 

--------

') 

Person(s) 
Corrective Action (CA) Responsible for 

- Corrective Action 

Flag results for affected AnalysUSupervisor, 
analytes for all associated QA Manager 
samples with "E". 

Redigest and reanalyze all Ana Iyst/Su pervisor, 
associated samples for QA Manager 
affected analyte. 

- -

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator (DQI) 

--

Accuracy/Bias, 
Precision 

Accuracy/Bias 

I 

Measurement 
Performanc Criteria 

If original sample result 
is at least 50x IDL, 5-fold 
dilution must agree 
within ± 10% of the 
original result. 

Recovery within 
reference limits supplied 
by SRM vendor. 
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.t~Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

. QC Samples Table 

Matrix Aqueous field 
quality control 
samples 

Analytical Group TAL Metals 
Concentration Low / 

Level 
Sampling $OP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 6010B/SOP-12 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical' 

Services 
No. of Sampl~ 2 blanks -
Locations 

., 

l 

Method/SOP QC Corrective Action (CA) 
QC Sample: Frequency/ Acceptanc9 

Number Limits 

Matrix Spike One per prep RPD :::;;20% Flag results for affected 
Sample (D) batch of twenty analytes for all associated 

'- or fewer samples with "*". 
samples of " 

similar matrix' 
Matrix Spike One per prep Recovery ± 25 % Flag results for affected 
Duplicate (P) batch of twenty of true value if ' analytes for all associated 

or fewer sample < 4x ' samples with"N", Perform 
samples of spike value postdigestion spike for all 
similar matrix failing elements, except Ag, 

at 2x the indigenous level or 
2x the PQL, whichever is 
greater. 

'I 

Person(s) 
Responsible for 

. Corrective Action 

Analyst/Supervisor, 
QA Manager 

Analyst/Su pervisor, 
QA Manager 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator (DQI) 

Accuracy/Bias, 
Precision 

Accuracy/bias 

Measurement 
Performance Criteria 

RPD ± 20% 

Recovery ± 25 % of true 
value if sample < 4x 
spike value 

/ 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A'Wetiand - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

~, 

CA - Corrective Action 
EICP - Extracted Ion Current Profile 
PQl - Practical Quantitation Limit 
QA - Quality Assurance 
RPD - Relative Percent Difference 
SRM - Standard Reference Material 
TAL - Target Analyte List 
TBD - To Be Determined 

r:: 

\--.. 

Revision Number: 0 
Revision Date: October 2007 

" 
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·t-SpeCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 28 

Site Name/Project Name: NS8 - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Sediment 
Analytical Group TAL Metals 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 6010B/SOP-12 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin -
Organization Analytical 

Services 
No. of Sample 20 
Locations 

QC Sample: Frequencyl 
Number 

Independent Immediately 
Calibration after calibration 
Verification (ICV) 
Initial Calibration Immediately 
Blank (ICB) after the ICV 
PQL Standard for At the beginning 
ICP (PQL) - of a sample run, 

after every 20 
samples and at 
the end of the 

r run 
,. 

Method/SOP QC 
Acceptance 

Limits 
± 10% of true 
value 

::s;PQL 

Recovery within 
70% - 130 % of 
true value. 

. 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

Correct problem, recalibrate Ana Iyst/Su pervisor, 
and reanalyze ICV QA Manager 

, 

Correct problem, recalibrate Analyst/Supervisor, 
and reanalyze ICV and ICB QA Manager 
1. Reanalyze immediately Analyst/Supervisor, 
for failing elements only. 2. QA Mana'ger 
Terminate analysis, correct 
problem, recalibrate and 
reanalyze all analytical 
samples analyzed since last 
good PQL -Std. 

--------- --------

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator (DQI) 

Accuracy/bias 

Accuracy/bias, 
Contamination 
Sensitivity 

Measurement 
Performance Criteria 

± 10% of true value 

::s;PQL 

Recovery within 70% -
130 % of true value. 
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Project-Specific QAPP 

.Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location:. Groton, Connecticut 

QC Samples Table 

Matrix Sediment 
Analytical Group TAL Metals / -
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Methodl SW-846 
SOP Reference 6010B/SOP-12 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization . Analytical 

. Services 
No. of Sample 20 
Locations . 

-
Method!SOP QC 

QC Sample: Frequency! Acceptance 
Number Limits 

Preparation Blank One per prep Absolute value < 
(PBS) batch of twenty PQL. 

or fewer 
samples of 
similar matrix 

---- -

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

1. If blank value> PQL Ana lysUSu pervisor, 
report sample results if < PQL QA Manager 
or > 10 x the blank value; 
otherwise redigest. 2. If blank 
value is less than negative 
PQL, report sample results if 
> 10x the absolute value of 
the blank result, otherwise 
redigest. 

-

Revision Number: 0 
Revision Date: October 2007 

Data Quality Measurement 
Indicator (DQI) Performance Criteria 

Accuracy/bias Absolute value < PQL. 
Sample results if> 10x 
the absolute value of the 
blank result, otherwise 
redigest. 
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pill-speCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

-QC Samples Table 

Matrix Sediment 
Analytical Group TAL Metals 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1'.3 
Analytical Method/ SW-846 
SOP Reference 6010B/SOP-12 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample· 20 
Locations 

, 
QC Sample: ,.--- Frequency! 

Number 

Serial Dilution (L) One per prep 
batch of twenty 
or fewer 
samples of 
similar matrix 

Laboratory Control One per prep 
Sample (LCSS) batch of twenty 

or fewer 
- samples of 

similar matrix 

. 

Method/SOP QC 
Acceptance 

Limits 
If original sample 
result is at least 
50x IDL, 5-fold 
dilution must 
agree within ± 
10% of the 
original result. 
Recovery within 
reference limits 
supplied by SRM 
vendor. 

~ 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

Flag results for affected Analyst/Supervisor, 
analytes for all associated QA Manager 
samples with "E". 

Redigest and reanalyze all Analyst/Supervisor, 
associated samples for QA Manager 
affected analyte (except Ag 
and Sb) 

• 
Revision Number: 0 
Revish?n Date: October 2007 

Data Quality 
-Indicator (DQI) 

Accuracy/Bias, 
Precision 

Accuracy/Bias 

Measurement 
Performance Criteria 

If original sample result 
is at least 50x IDL, 5-fold 
djlution must agree 
within ± 10% of the 
original result. 

Recovery within 
reference limits supplied 
by SRM vendor. 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

- Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Sediment 
Analytical Group TAL Metals 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 6010B/SOP-12 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
.organization Analytical 

Services 
No. of Sample 20 
Locations 

OC Sample: Frequency/ 
Number 

Sample Duplicate One per prep 
(D) batch of twenty 

or fewer 
samples of 
similar matrix 

Matrix Spike One per prep 
Sample (S) batch of twenty 

or fewer 
samples of 
similar matrix 

Method/SOP OC 
Acceptance 

Limits 

RPD :::;20%, if 
sample and 
duplicate ~5x 
POL; ± POL if 
sample or 
duplicate < 5x 
POL. 
Recovery ± 25 % 
of true value if 
sample < 4x 
spike value 

, 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

Flag results for affected AnalysUSupervisor, 
analytes for. all associated OA Manager 
samples with "*". 

Flag results for affected AnalysUSupervisor, 
analytes for all associated OA Manager 
samples with "N", Perform 
postdigestion spike for all 
failing elements, except Ag, 
at 2x the indigenous level or -
2x the POL, whichever is 
greater. __________ -

Revision Number: 0 
Revision Date: October2007 

-

-

Data Quality Measurement 
Indicator (001) Performance Criteria 

Accuracy/Bias, RPD :::;20%, if sample 
Precision and duplicate ~5x POL; 

± POL if sample or 
duplicate < 5x POL. 

,-

Accuracy/bias Recovery ± 25 % of true 
valu~ if sample < 4x 
spike value 
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p.t-SpeCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Sediment 
Analytical Group TAL Metals 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 6010B/SOP-12 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
Locations 

'-

QC Sample: Frequency/ 
Number 

Matrix Spike One per prep 
Sample Duplicate batch of twenty 
(D) or fewer 

samples of 
similar matrix 

CA - Corrective Action 
Elep - Extracted ion current profile 
PQL - Practical Quantitation Limit 
QA - Quality Assurance 
RPD - Relative Percent Difference 
.SRM - Standard Reference Material 
TAL - Target Analyte List 
TBD - To Be Determined 

~ 

Method/SOP QC 
Acceptance 

Limits 
RPD ::;;20% 

, ' , , . 
, 

-

Person(s) 
Corrective Action (CA) Responsible. for 

Corrective Action 

Flag results for affected AnalysUSu pervisor, 
analytes for all associated QA Manager 
samples with u*". 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator (DQI) 

Accuracy/Bias, 
Precision 

Measurement 
Performance Criteria 

RPD ::;;20% 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Sediment 
Analytical Group PAHs 
Concentration low 
level 
Sampling SOP SA-1.2 and SA-

\ 1.3 
Analytical Method/ SW-8468270C 
SOP Reference SIM\SOP-1 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
locations 

QC Sample: Frequency! 
Number 

Method blank One per prep 
batch of twenty 
ar fewer 
samples of 
similar matrix 

Matrix Spike (MS) One per prep 
batch of twenty 
or fewer 
samples of 
similar matrix 

Method/SOP QC 
Acceptance 

Limits 
No analytes 
detected> POL. 

Statistically 
derived 
acceptance 
limits. 

Person{s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) Investigate source of Analyst, 
contamination (2) Reprep and Supervisor, QA 
analyze method blank and all Manager 
samples processed with the 
contaminated blank 
CA will not be taken for Analyst, 
samples when recoveries are Supervisor, QA 
outside limits and surrogate Manager 
and lCS criteria are met. If 
both the LCS and MS/MSD 
are unacceptable, reprep the 
samples and QC. 

Revision Number: 0 
Revision Date: October 2007 

) 

-

Data Quality 
Indicator (DQI) 

Accuracy/Bias, 
Contamination 

Accuracy/Bias 

, 

I 

Measurement 
Performance Criteria 

No an.alytes detected> 
PQL. 

Statistically derived 
acceptance limits. 
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.t-SpeC~fic QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Sediment 
Analytical Group PAHs 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 8270C 
SOP Reference SIM\SOP-1 
Sampler's Name TBD 
Field Sampling TtNUS 
Orqanization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
Locations 

QC Sample: - Frequency/ 
Number 

Matrix Spike One per prep 
Duplicate (MSD) batch of twenty 

or fewer 
samples of 
similar matrix 

- --

Method/SOP QC 
Acceptance 

Limits 
.s 50% RPD. 

Corrective Action (CA) 

CA will not be taken for 
samples when recoveries are 
outside limits and surrogate 
and LCS criteria are met. If 
both the LCS and MS/MSD 
are unacceptable, reprep the 
samples and QC. 

Person(s) 
Responsible for 

Corrective Action 

Analyst, 
Supervisor, QA 
Manager 

Revision Number: 0 
Revision Date: October 2007 

-

.. 

Data Quality Measurement 
Indicator (DQI) Performance Criteria 

Accuracy/Bias, .s 50% RPD 
Precision 

- ----------
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Sediment 
Analytical Group PAHs 
Concentration low 
level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-8468270C 
SOP Reference SIM\SOP-1 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical, 

Services 
No. of Sample 20 
locations 

Method/SOP QC 
QC Sample: Frequency/ Acceptance 

Number Limits 
laboratory Control One per prep, Statistica Iiy 
Spike (lCS) batch of twenty derived 

or fewer acceptance 
samples of limits. 

/ similar matrix. 

-, 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) Evaluate the samples and Analyst, 
associated QC: i.e.lf an Supervisor, QA 
MS/MSD was performed and Manager 
acceptable, narrate. If an 
lCS/lCSD was performed 
and only one was 
unacceptable, narrate. If the 
surrogate recoveries in the 
lCS are low but are 
acceptable in the blank and 
samples, narrate. If the LCS 
rec. is high but the sample 
results are <PQl, narrate. 
Otherwise, reprep a blank 
and the remaining samples. 

Revision Number: 0 
Revision Date: October 2007 

) 

Data Quality 
Indicator (DQI) 

Accuracy/Bias 

-

-

Measurement 
Performance Criteria 

Statistically derived 
acceptance limits. 
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·ct-SpeCifiC QAPP 

Title: QAPP for Phase 'III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut ' 

QC Samples Table 

Matrix Sediment 
Analytical Group PAHs 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-8468270C 
SOP Reference SIM\SOP-1 
Sampler's Name TSO -
Field Sampling TtNUS 
Organization 
Analytical Katahdin / 

Organization Analytical 
Services 

No. of Sample 20 
Locations 

Method/SOP QC 
QC Sample: Frequency/ Acceptance 

Number Limits 

Surrogate spike Every sample, Statistically 
- control, derived 

standard, and acceptance 
method blank limits. 

-----

J 

? 

r 

I -

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) File Katahdin CAR (2) Analyst, 
Check chromatogram for Supervisor, QA 
interference; if found, flag Manager 
data (3) If not found, check 
instrument performance; if 
problem is found, correct and 
reanalyze(4) If still out, 
reextract and analyze sample 
(5) If reanalysis is out, flag 
data 

• 
Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator (DQI) 

Accuracy/Bias 

Measurement 
Performance Criteria 

NA 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Sediment 
Analytical Group PAHs 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-8468270C 
SOP Reference SIM\SOP-1 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
Locations 

QC Sample: Frequencyl 
Number 

InternaJ Standards Every sample, 
control, 
standard, and 
method blank 

- ----

CA - Corrective Action 

/ 

Method/SOP QC 
Acceptance 

Limits 
Retention time ± 
30 seconds; 
EICP area within 
-50% to +100% 
of last calibration 
verification (12 
hours) for each 
IS 

EICP - Extracted Ion Current Profile 
PAHs - Polycyclic Aromatic Hydrocarbons 
PQL - Practical Quantitation Limit 
QA - Quality Assurance 
RPD - Relative Percent Difference 
SIM - Selective Ion Monitoring 

/ 

-

Person(s) 
Corrective Action (CA) Responsible for 

, 
Corrective Action 

Inspect Mass spectrometer or Analyst, 
GC for malfunctions: Supervisor, QA 
mandatory reanalysis of Manager 
samples analyzed while 
system was malfunctioning. 
If reanalysis confirms matrix 
interference, report sample 
and narrate. 

SRM - Standard Reference Material 
TBD - To Be Determined 

Revision Number: D 
Revision Date: October/2DD7 

r 
I 

Data Quality 
Indicator (DQI) 

Accuracy/Bias 

Measurement 
Performance Criteria 

NA 

. 

Page 78 of 131 
eTO 439 



'> p.~specifi~ QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Aqueous field 
quality control 
sample 

Analytical Group PAHs 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-8468270C 
SOP Reference SIM\SOP-1 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
Locations 

; 

QC Sample: Frequencyl 
Number 

Method blank One per prep 
batch of twenty 
or fewer 
samples of 
similar matrix 

Matrix Spike (MS) One per prep 
batch of twenty 
or fewer 
samples of 
similar matrix 

Method/SOP QC 
Acceptance 

Limits 
No analytes 
detected> PQL 

Statistically 
derived 
acceptance 
limits. 

" 

, 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) Investigate source of Analyst, 
contamination (2) Reprep and Supervisor, QA 
analyze method blank and all Manager -
samples processed with the 
contaminated blank 
CA will not be taken for Analyst, 
samples when recoveries are Supervisor, QA 
outside limits and surrogate Manager 
and LCS criteria are met. If 
both the LCS and MS/MSD 
are unacceptable, reprep the 
samples and QC. 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator (DQI) 

Accu racy/B ias, 
Contamination 

Accuracy/Bias 

Measurement 
Performance Criteria 

No analytes detected> 
PQL 

Statistically derived 
acceptance limits. 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site' Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Aqueous field 
quality control 
sample 

Analytical Group PAHs 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-8468270C 
SOP Reference SIM\SOP-1 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
Locations 

Method/SOP QC 
QC Sample: Frequency/ Acceptance 

Number - Limits 
Matrix Spike One per prep :::;;30% RPD. 
Duplicate (MSD) batch of twenty 

or fewer 
samples of 
similar matrix 

" 

.., 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

CA will not be taken for Analyst, 
samples when recoveries are Supervisor, QA 
outside limits and surrogate Manager 
and LCS criteria are met. If 
both the LCS and MS/MSD 
are unacceptable, reprep the 
samples and QC. 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator (DQI) 

Accuracy/Bias, 
Precision 

-

Measurement 
Performance Criteria 

:::;;30% RPD 
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pt!t-speCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B • 

Site Name/Project Name' NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Aqueous field 
quality control 
sample 

Analytical Group PAHs 
Concentration .Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-8468270C 
SOP Reference SIM\SOP-1 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical " 

Services 
No. of Sample 2 blanks 
Locations 

QC Sample: Frequency/ 
Number 

Laboratory Control One per prep 
Spike (LCS) batch of twenty 

or fewer 
samples of 
similar matrix. 

" 

Method/SOP QC 
Acceptance 

Limits 
Statistically 
derived 
acceptance 
limits. 

Revision Number: 0 
Revision Date: October 2007 . 

---

J 

Person(s) 
Corrective Action (CA) Responsible for Data Quality Measurement 

Corrective Action Indicator (DQI) Performance Criteria 

(1) Evaluate the samples and Analyst, ~ Accuracy/Bias Statistically derived 
associated QC: i.e.lf an Supervisor, QA acceptance limits. 
MS/MSD was performed and Manager 
acceptable, narrate. If an 
LCS/LCSD was performed 
and only one was 
unacceptable, narrate. If the 
surrogate recoveries in the 
LCS are low but are 
acceptable in the blank and 
samples, narrate. If the LCS 
rec. is high but the sample 
results are <PQL, narrate. 
Otherwise, reprep a blank, 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Aqueous field 
quality control 
sample 

Analytical Group PAHs 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-8468270C 
SOP Reference SIM\SOP-1 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
Locations 

QC Sample: Frequency/ 
Number 

Surrogate spike Every sample, 
control, 
standard, and 
method blank 

Method/SOP QC 
Acceptance 

Limits 
Statistically 
derived 
acceptance 
limits. 

,-

-

-

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) File Katahdin CAR (2) Analyst, 
Check chromatogram for Supervisor, QA 
interference; if found, flag Manager 
data (3) If not found, check 
instrument performance; if 
problem is found, correct and 
reanalyze(4) If still out, 
reextract and analyze sample 
(5) If reanalysis is out, flag 
data 

• 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator (DQI) 

Accuracy/Bias 

Measurement 
Performance Criteria 

NA 

-----------
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ProJect-Specific QAPP 

Title: QAPP for Phase ill Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Aqueous field 
quality control 
sample 

Analytical Group PAHs 
Concentration low 
level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Methodl SW-846 8270C 
SOP Reference SIM\SOP-1" 
Sampler's Name TBD 

/ 

Field Sampling TtNUS 
Organization 
Analytical .. Xatahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
locations 

QC Sample: Frequency/ 
Number 

Internal Standards Every sample, 
control, 

. standard, and 
method blank 

CA - Corrective Action 

, 

Method/SOP QC 
Acceptance 

Limits 
Retention time ± 
30 seconds; 
EICP area within 
-50% to +100% 
of last calibration 
verification (12 
hours) for each 
IS 

EICP - Extracted Ion Current Profile 
PAHs - Polycyclic Aromatic Hydrocarbonf:1 
PQl - Practical Quantitation Limit 
QA - Quality Assurance 

-

, 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

Inspect Mass spectrometer or Analyst, 
GC for malfunctions: Supervisor, QA 
mandatory reanalysis of , Manager 
samples analyzed while 
system was malfunctioning. 
If reanalysis confirms matrix 
interference, report sample 
and narrate. 

RPD - Relative Percent Difference 
SIM - Selective Ion Monitoring 
SRM - Standard Reference Material 
TBD - To Be Determined 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator (DQI) 

AC9uracy/Bias 

Measurement 
Performance Criteria 

NA 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

I 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Sam Dies Tabl 
Matrix Sediment 
Analytical Group TOC 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ Lloyd 
SOP Reference Kahn/SOP-16 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample· 20 
Locations 

QC Sample: Frequency/ 
Number 

Method Blank One per 20 
samples 

Instrument Blank After each ICV 
and CCV, 

, Laboratory One sample 
Quadruplicate quadruplicate 

. p~r 20 samples. 

Method/SOP QC 
Acceptance 

Limits 
No analyte > POL 

No analyte >PQL 

RSD < 30% 

Person(s) 
/ Corrective Action (CA) Responsible for 

Corrective Action 

Investigate source of Analyst, 
contamination. Report all Supervisor, OA 
sample results> 10 x the Manager 
blank result and flag results 
with "B". Reprep and analyze 
method blank and all other 
samples processed with the 
contaminated blank. 
Samples analyzed before or Analyst, 
after an unacceptabl~ blank Supervisor, QA 
will be reanalyzed. Manager 
If lab QC in criteria and matrix Analyst, 
interference suspected, flag Supervisor, QA 
data. Else, reanalyze . Manager 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator (DQI) 

Accuracy/Bias, 
Contamination 

\ 

Accuracy/Bias, 
Contamination 

Precision 

. 

Measurement 
Performance Criteria 

No analyte > POL 

No analyte > POL 

RSD < 30% 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 28 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Sam Dies Tabl -
Matrix Sediment 
Analytical Group TOC 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

.1.3 
Analytical Method/ Lloyd 
SOP Reference Kahn/SOP-16 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical _ Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
Locations 

QC Sample: Frequency! 
Number 

Matrix Spike (MS) One per 10 
samples 

Laboratory Control One per 20-
Sample(LCS) samples 

'-- -------

Method/SOP QC 
Acceptance 

Limits 
75-125 % 
recovery 

80-120% of true 
value 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

If LCS in criteria and matrix Analyst, 
interference suspected, flag Supervisor, OA 
data. Else, reanalyze. Manager 
Investigate source of Analyst, 
problem. If the LCS fails high, Supervisor,OA 
report samples that are < Manager 
POL. Reprep the remaining 
samples. 

Revision Number: 0 
Revision Date: October 2007 

--

Data Quality Measurement 

\ 

Indicator (DQI) Performance Criteria 

Accuracy/Bias 

Accuracy/Bias 

75;-125 % recovery-

80-120% of true value 

-
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut. 

QC Sam Dies Tabl -
Matrix Sediment 
Analytical Group TOC 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ Lloyd 
SOP Reference Kahn/SOP-16 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

-- Services 
No. of Sample 20 
Locations 

QC Sample: Frequency! 
Number 

Low-level With each initial 
Calibration calibration 
Sample 

CA - Corrective Action 
EICP - Extracted Ion Current Profile 
PQL - Practical Quantitation Limit 

-

Method!SOP QC Corrective Action (CA) 
Acceptance 

Limits 
Low-level Reanalyze sample 
calibration 
standard in the 
initial calibration 
is spiked at or 
below the QL. 
Initial calibration 
accepta'nce 
criteria is a 
correlation 
coefficient of > 
0.995. 

QA - Quality Assurance 
RPD - Relative Percent Difference 
RSD - Relative Standard Deviation 

Person(s) 
Responsible for 

Corrective Action 

Analyst, 
Supervisor, QA 
Manager 

Revision Number: 0 
Revision Date: October 2007 

Data Quality Measurement 
Indicator (DQI) Performance Criteria 

Accuracy/Bias Low-level calibration 
standard in the initial 
calibration is spiked at or 
below the QL. Initial 
calibration acceptance 
criteria is a correlation 
coefficient of > 0.995. 

SRM - Standard Reference Material 
TBD - To Be Determined 
TOC - Total Organic Carbon 
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.ct-Specifi~ QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 
------

Matrix Sediment 
Analytical Group SeleCt 

Pesticides 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 8081A\SOP-2 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
Locations 

\ 
( 

QC Sample: Frequency/ 
, 'Number 

Method- Blank pne per prep 
batch of twenty 
or fewer 
samples of 
similar matrix 

~ 

. 

/ 

Method/SOP QC 
Acceptance 

Limits 
No analyte 
detected >QL 

" 

J 

/ 

, 

- . 

, 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) I nvestigate source of (1-) Analyst! 
contamination Supervisor 
(2) Evaluate the samples and (2) Supervisor 
associated QC: i.e., if the (3) Analyst 
blank results are above the 
QL, report sample results 

r which are <QL or > 1 Ox the 
blank concentration. 
Otherwise, reprep a blank 
and samples >QL and <10x 
QL. 
-------------

Revision Number: 0 
Revision Date: October 2007 

, 

Data Quality 
Indicator 

(DQI) 
Accuracy/bias, 
Contamination 

,-

Measurement 
Performance Criteria 

No target> QL 

-----

I 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Sediment 
Analytical Group Select 

Pesticides 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 ' 
Analytical Method/ SW-846 
SOP Reference 8081 A \SOP-2 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
Locations 

QC Sample: Frequency/ 
Number 

Reagent Blank 1 per Lot 

Method/SOP QC 
Acceptance 

Limits 
No analyte 
detected.?:: QL 

--

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) Investigate source of Analyst! 
contamination Supervisor 
(2) If required replace Lot 

--

-

Revision Number: 0 
Revision Date: October 2007 

Data Quality Measurement 

. 

Indicator Perform,ance Criteria 
(DQI) 

Accuracy/bias, 
Contamination 

--

No target.?:: QL 
~ 
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-'t-SpeCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Sediment 
Analytical Group Select 

Pesticides 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 8081A\SOP-2 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
Locations 

QC Sample: Frequency/ 
Number 

Matrix Spike One per prep 
batch of twenty 
or fewer 
samples of 
similar matrix 

r. 

.Method/SOP QC 
Acceptance 

Limits 

Statistically 
derived limits 

-~ 

\ 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) No CA will be taken for Analyst! 
Samples where Supervisor 
recoveries are outside 
limits and surrogate and 
LCS criteria are met. 

(2) Where LCS is low 
outside criteria, a LCS, 
MS (sample <2.5 ug/L), 
and MSD may be re-
extracted if Project 
Completeness < " 

Completeness Criteria 

Revision Number: 0 
Revision Date: October 2007 

"-

Data Quality 
Indicator 

(DQI) 

Accuracy/bias 

/ 

Measurement 
Performance Criteria 

Statistically derived limits 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
- Site Location: Groton, ,Connecticut 

QC Samples Table 

Matrix Sediment 
Analytical Group Select 

Pesticides 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 8081 A \SOP-2 
Sampler's Name TSD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
Locations 

QC Sample: Frequency/ 
Number 

Matrix Spike One per prep 
Duplicate batch of twenty 

or fewer 
samples of 
similar matrix 

-_ .. _-

Method/SOP QC 
Acceptance 

Limits 

~50% RPD 

-

-
,-

-
Person(s) 

Corrective Action (CA) Responsible for 
Corrective Action 

(1) In the event that the MS or Analyst! 
MSD surrogates are Supervisor 
outside criteria, the 
MS/MSD will be re-
extracted and reanalyzed 
else no CA will be taken 
when both MS and MSD 
surrogates are in criteria 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator 

(DQI) 
Accuracy/bias 
and Precision 

, 

Measurement 
Performance Criteria 

Statistically derived 
acceptance limits, Precision 
RPD~ 50% 
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pi-specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Si~e Location: Groton, Connecticut 

QC Samples Table 
- - -

Matrix Sediment 
Analytical Group Select 

Pesticides 
Concentration Low 
Level 
Sampling SOP $A-1.2 and SA-

I 
1.3 

Analytical Methodl SW-846 
SOP Reference 8081A\SOP-2 
Sampler's Name TSO 

I Field Sampling TtNUS 
, Organization 
. Analytical Katahdin 
Organization .". Analytical 

Services 
No. of Sample 20 . 
Locations 

QC Sample: - Frequency/ 
Number 

LCS One per prep 
batch of twenty 
or fewer 
samples of 
similar matrix 

-

, 

. _-------

Method/SOP QC 
Acceptance 

Limits 
Statistically 
derived 
acceptance 
limits. 

-

-----

'" , 

, 

, 

, 

-

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) If an MS/MSO was Analyst/ 
performed and Supervisor 
acceptable, narrate. 

(2) If the surrogate 
recoveries in the lCS are 
also low but are 
acceptable in the blank 
and samples, narrate. 

(3) If the lCS recovery is 
high but the sample 
results are <Ql, narrate. 
Otherwise, re-extract 
blank and affected 
sample batch . 

, 

Revision Number: 0 
Revision Date: October 2007 

~ 

Data Quality Measurement 
Indicator Performance Criteria 

(DQI) 

Accuracy/bias Statistically derived 
acceptance limits. 

, 

-----
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Sediment 
Analytical Group Select 

Pesticides 
Concentration low 
level 
Sampling SOP / SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 8081A\SOP-2 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
locations 

QC Sample; . Frequency/ 
Number 

Surrogates 2 per Sample 

CA - Corrective Action 
EICP - Extracted Ion Current Profile 
PQl - Practical Quantitation Limit 
QA - Quality Assurance 

Method/SOP QC 
Acceptance 

Limits 
Statistically 
derived 
acceptance 
limits. 

~ 

, 

-

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) No CA will be taken when AnalysU 
one surrogate is within Supervisor 
criteria. 

(2) If surrogates are outside 
high and sample is <Ql 
no CA taken. 

(3) If surrogates are outside 
low the affected samples 
are re-extracted and 
reanalyzed. 

RPD - Relative Percent Difference 
SRM - Standard Reference Material 
TBD - To Be Determined 
TCl - Target Compound List 

, 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator 

(DQI) 
Accuracy/bias 

, 

-
"-

Measurement 
Performance Criteria 

Statistically derived 
acceptance limits. 
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.t-SpeCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Aqueous field 

I ' 

quality control 
sample 

Analytical Group Select 
Pesticides 

, Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 8081A\SOP-2 
Sampler's Name TBD 
Field Sampling TtNUS " 

Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
Locations 

QC Sample: Frequency/ 
Number 

Method Blank One per prep 
batch of twenty 
or fewer 
samples of 
similar matrix 

---_.-

~ , 

Method/SOP QC 
Acceptance 

Limits 
No analyte 
detected >QL 

~ 

,J 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) Investigate source of (1) Analyst! 
contamination Supervisor 
(2) Evaluate the samples and (2) Supervisor 
associated QC: i.e. If the (3) Analyst 
blank results are above the 
Ql, report sample results 
which are <QL or > 10x the 
blank concentration. 
Otherwise, reprep a,blank 
and samples >QL and <10x 
QL. 

-

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator 

(DQI) 
Accuracy/bias, ' 
Contamination 

~ 

Measurement 
Performance Criteria 

No target> QL 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Aqueous field 
quality control 
sample 

Analytical Group Select 
Pesticides 

Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 8081A\SOP-2 
Sampler's Name TBO 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
Locations 

QC Sample: Frequency! 
Number 

Reagent Blank 1 per Lot 

Method!SOP QC 
Acceptance 

Limits 
No analyte 
detected.::: QL 

c ~ 

Per~on(s) 
Corrective Action (CA) Responsible for 

Corrective Action 
.. 

(1) I nvestigate source of AnalysU 
contamination Supervisor 
{~l If required reQlace Lot 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator 

(DQI) 
Accuracy/bias-
Contamination 

Measurement 
Performance Criteria 

No target.::: QL 
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pI-speCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table' 
---------- -------- ----

.1 Matrix Aqueous field 
quality control 
sample 

Analytical Group Select 
Pesticides 

Concentration Low 
Level 
Sampling SOP SA-1 ,2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 8081A\SOP-2 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
Locations 

, 

QC Sample: . Frequencyl 
Number 

Matrix Spike One per prep 
batch of twenty 
or fewer 
samples of 
similar matrix 

Method/SOP QC 
Acceptance 

Limits 
Statistically 
derived limits 

, 

~ 

Corrective Action (CA) 

(3) No CA will be taken for 
Samples where 
recoveries are outside 
limits and surrogate and 

<, LCS criteria are met. 
(4) Where LCS is low 

outside criteria, a LCS, 
MS (sample <2.5 ug/L), 
and MSD may be re-
extracted if Project 
Completeness < 

~omj)leteness Criteria 

-

Person(s) 
Responsible for 

Corrective Action 

AnalysU 
Supervisor 

, --

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator 

(OQI) 
Accuracy/bias 

Measurement 
Performance Criteria 

Statistically derived limits 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton: Connecticut 

QC Samples Table 

Matrix Aqueous field 
quality control 
sample 

Analytical Group Select 
Pesticides 

Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 8081A\SOP-2 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
Locations 

QC Sample: Frequencyf 
Number 

Matrix Spike One per prep 
Duplicate batch of twenty 

or fewer 
samples of 
similar matrix 

.-

-

Method/SOP QC 
Acceptance 

Limits 
::30% RPD 

< 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) In the event that the MS or Analyst! 
MSD surrogates are Supervisor 
outside criteria, the 
MS/MSD will be re-
extracted and reanalyzed 
else no CA will be taken 
when both MS and MSD 
surrogates are in criteria 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator 

(DQI) 
Accuracy/bias 
and Precision 

Measurement 
Performance Criteria 

Statistically derived 
acceptance limits, Precision 
RPD ~30% 

~ 
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·t-SpeclfIC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Aqueous field 
quality control 
sample 

Analytical Group Select 
Pesticides 

Concentration Low 
Level 

-~ 

Sampling SOP SA-1.2 and SA-
, 1.3 

Analytical Method/ SW-846 
SOP Reference 8081A\SOP-2 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
Locations 

QC Sample: Frequency/ 
Number 

LCS One per prep 
batch of twenty 
or fewer 
samples of 
similar matrix 

-

Method/SOP QC 
Acceptance 

Limits 
Statistically 
derived 
acceptance 
limits. 

-

" 

. , 

-, 

" 

" 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(2) If an MS/MSD was Analyst! 
performed and Supervisor 
acceptable, narrate. 

(2) If the surrogate 
recoveries in the LCS are 
also low but are 
acceptable in the blank 
and samples, narrate. 

(3) If the LCS recovery is 
high but the sample 
results are <QL, narrate. 
Otherwise, re-extract 
blank and affected 
sample batch. 

Revision Number: 0 
Revision Date: October 2007 

, 

, 

, 

J 

( 

Data Quality Measurement 
Indicator Performance Criteria 

(DQI) 
Accuracy/bias Statistically derive~ 

acceptance limits. 

;1 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Aqueous field 
quality control 
sample 

Analytical Group Select 
Pesticides 

Concentration low 
level -, 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 8081A\SOP-2 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
An?lytical Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
locations 

QC Sample: Frequency/ 
Number 

Surrogates 2 per Sample 

CA - Corrective Action 
EICP - Extracted Ion Current Profile 

-

-

-

Person(s) 
Method/SOP QC Corrective Action (CA) Responsible for 

-

\ 

Revision Number: 0 
Revision Date:-October 2007 

Data Quality Measurement 
Acceptance Corrective Action Indicator Performance Criteria 

Limits (DQI) 
Statistically (1) No CA will be taken when AnalysU Accuracy/bias Statistically derived 
derived one surrogate is within Supervisor 
acceptance criteria. 
limits. (2) If surrogates are outside 

high and sample is <Ql 
no CA taken. 

(3) If surrogates are outside 
low the affected samples 
are re-extracted and 
reanalyzed. 

PQl -- Practical·Quantitation Limit 
QA - Quality Assurance 

RPD - Relative Percent Difference' 
SRM - Standard Reference Material 

acceptance limits. 

. 

TBD - To Be Determined 
TCl - Target Compound List 
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Ict-specific QAPP 

Title: QAPP for Phase ill investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Sediment 
Analytical Group TCl PCBs 
Concentration low 
Level 
Sampling SOP SA-1.2 and SA-

- 1.3 
Analytical Method/ SW-B46 
SOP Reference BOB2\SOP-3 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
Locations 

QC Sample: Frequency/ 
Number 

Method Blank One per prep 
batch of twenty 
or fewer 
samples of 
similar matrix 

-

Method/SOP QC 
Acceptance 

Limits 

No analyte 
detected >Ql 

-

, 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) Investigate source of (1) AnalysU 
contamination Supervisor 
(2) Evaluate the samples and (2) Supervisor 
associated QC: i.e. If the (3) Analyst 
blank results are above the 
Ql, report sample results 
which are <Ql or > 10x the 
blank concentration . 

. Otherwise, reprep a blank , 
and samples >QL and <10x 
QL. 

-

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator 

(DQI) 

Accuracy/bias, 
Contamination 

_. 
.. 

Measurement 
Perforl11ance Criteria 

No target> Ql 

~. 

( 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Sediment 
Analytical Group T€L PCBs 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-B46 
SOP Reference BOB2\SOP-3 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
Locations 

QC Sample: Frequency/ 
Number 

Reagent Blank 1 per Lot 

Method/SOP QC 
Acceptance 

Limits 
No analyte 
detected ~ QL 

'-

/ 

, 

, 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) Investigate source of AnalysU 
contamination Supervisor 
(2) If required replace Lot 

, 

Revision Number: 0 
Revision Date: October 2007 

--

Data Quality 
Indicator 

(DQI) 
Accuracy/bias-
Contamination 

~ 

r 

Measurement 
Performance Criteria 

No target ~ QL 
-
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Sediment 
Analytical Group TCl PCBs 
Concentration low 
level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-S46 
SOP Reference SOS2\SOP-3 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services. 
No. of Sample 20 
locations 

QC Sample: Frequency! 
Number 

Matrix Spike One per prep 
batch of twenty 
or fewer 
samples of 
similar matrix 

Method!SOP QC 
Acceptance 

Limits 
Statistically 
derived limits 

---

Person(s) 
Corrective Action (CA) Responsible for 

Correctiv.e Action 

(1) No CA will be taken for Analyst! 
Samples where recoveries Supervisor 
are outside limits and 
surrogate and lCS criteria 
are met. 
(2) Where lCS is low outside 
criteria, a lCS, MS (sample 
<2.5 ug/l), and MSD may be 
re-extracted if Project 
Completeness < 
ColTlpleteness Criteria 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator 

(OQI) 
Accuracy/bias 

Measurement 
Performance Criteria 

Statistically derived limits 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 
- --_.- -

Matrix Sediment 
Analytical Group . TCl PCBs 
Concentration low 
level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-S46 
SOP Reference . SOS2\SOP-3 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
locations 

QC Sample: Frequencyl 
N-umber 

Matrix Spike One per prep 
Duplicate batch of twenty 

or fewer 
samples of 
similar matrix 

-----

Method/SOP QC 
Acceptance 

Limits 
~ 50% RPD 

-

-

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) In the event that the MS or Analyst/ 
MSD surrogates are Supervisor 
outside criteria, the 
MS/MSD will be- re-

"-extracted and reanalyzed 
else no CA will be taken 
when both MS and MSD 
surrogates are in criteria 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator 

(DQI) 

Accuracy/bias 
& 
Precision 

Measurement 
Performance Criteria 

Statistically derived 
acceptance limits, Precision 
RPD~ 50% 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name:-NSB - NLON 
Site Location: Groton, Connecticut 

.QC Samples Table 

Matrix Sediment 
Analytical Group TCl PCBs 
Concentration low 
level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-S46 
SOP Reference SOS2\SOP-3 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
locations 

-

QC Sample: Frequency/ 
Number 

lCS One per prep 
batch of twenty 
or fewer 
samples of 
similar matrix 

,,~ 

Method/SOP QC 
Acceptance 

Limits 
Statistically 
derived 
acceptance 
limits. 

-

" 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(3) If an MS/MSD was Analyst! 
performed and Supervisor 
acceptable, narrate. 

(2) If the surrogate 
recoveries in the lCS are 
also low but are 
acceptable in the blank 
and samples, narrate. 

(3) If the lCS'recovery is 
high but the sampl(3 
results are <Ql, narrate. 
Otherwise, re-extract 
blank and affected 
sample batch. 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator 

(DQI) 

Accuracy/bias 

Measurement 
Performance Criteria 

Statistically derived 
acceptance limits. 

, -

, 

- ----
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 
--_._._---

Matrix Sediment 
Analytical Group TCl PCBs 
Concentration low 
level 
Sampling SOP SA-1 .2 and SA-

-" 1.3 
Analytical Method/ SW-B46 
SOP Reference BOB2\SOP-3 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
locations 

QC Sample: Frequency/ 
Number 

Surrogates 2 per Sample 

CA - Corrective Action 
EICP - Extracted Ion Current Profile 
PCBs - Polychlorinated Biphenyls 
PQl - Practical Quantitation Limit 
QA - Quality Assurance 

, 

Metho~HSOP QC 
Acceptance 

Limits 
Statistically 
derived 
acceptance 
limits. 

Person(s) 
Corrective Action (CA) Responsible for 

, Corrective Action 

(1) No CA will be taken when Analyst! 
one surrogate is within Supervisor 
criteria. 

(2) If surrogates are outside 
high and sample is <Ql 
no CA taken. 

(3) If surrogates are outside 
low the affected samples 
are re-extracted and 
reanalyzed. 

RPD - Relative Percent Difference 
SRM - Standard Reference Material 
TBD - To Be Determined 
TCl - Target Compound List 

Revision Number: 0 
Revision Date: October 2007 

Data Quality Measurement 
Indicator Performance Criteria 

(DQI) 
Accu racy/bias Statistically derived 

acceptance limits. 
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"t-SpeCifiC QAPP 

Title: OAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Loc,ation: Groton, Connecticut 

QC Samples Table 

:1 Matrix Aqueous field 
quality control 

I . 
samples 

Analytical Group TCl PCBs 
Concentration low 
level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-B46 
SOP Reference BOB2\SOP-3 
Sampler's Name TBD . 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
locations 

~ 

QC Sample: Frequency/ 
Number 

Method Blank One per prep 
batch cif twenty 
or fewer 
samples of 
similar matrix 

-

Method/SOP QC 
Acceptance 

Limits 
No analyte 
detected >Ql 

/ 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) Investigate source of (1) Analyst! 
contamination Supervisor 
(2) Evaluate the samples and (2) Supervisor 
associated QC: i.e., if the (3) Analyst 
blank results are above the 
Ql, report sample results 
which are <Ql or > 1 Ox the 
blank concentration. 
Otherwise, reprep a blank 
and samples >Ql and <10x 
QL. 

• 
Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator 

(DQI) 
Accuracy/bias, 
Contamination 

Measurement 
Performance Criteria 

No target> Ql 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Aqueous field 
quality control 
samples 

Analytical Group TCl PCBs 
Concentration low 
level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-S46 
SOP Reference SOS2\SOP-3 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
locations 

QC Sample: Frequency/ , 
Number 

Reagent Blank 1 per lot 

----

Method/SOP QC 
Acceptance ' 

Limits 
No analyte 
detected:: QL 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) Investigate source of Analyst! 
contamination Supervisor 
(2) If required replace lot 

Revision Number: 0 
Revision Date: October 2007 

, 

Data Quality Measurement 
Indicator Performance Criteria 

(OQI) 
Accuracy/bias, No target:: Ql 
Contamination 
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.ct-SpeCifiC QAPP 
/ 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 
------------ -

Matrix Aqueous field -
quality control 
samples 

Analytical Group TCl PCBs 
Concentration low 
level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW.-B46 

i SOP Reference BOB2\SOP-3 
Sampler's Name TBD 
Field Sampling TtNUS 
Orqanization 
Analytical Katahdin 
Organization Analytical , -

Services 
No. of Sample 2 blanks 
locations 

) 

QC Sample: Frequencyl 
Number 

Matrix Spike One per prep 
batch of twenty 
or fewer 
samples of 
similar matrix 

-------

-
\ 

Method/SOP QC 
Acceptance 

Limits 
Statistically 
derived limits 

--------- ----

--

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(1) No CA will be taken for , Analyst! 
Samples where recoveries Supervisor 
are outside limits and 
surrogate and lCS criteria 
are met. 
(2) Where lCS is low outside 
criteria, a lCS, MS'(sample 
<2.5 ug/l), and MSD may be 
re-extracted if Project 
Completeness < 
Completeness Criteria 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator 

(DQI) 
Accuracy/bias 

~ 

Measurement 
Performance Criteria 

Statistically derived limits 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 28 

Site Name/Project Name: NSB - NLON 
Site Location: Groton,Connecticut 

QC Samples Table 

Matrix Aqueous field 
quality control 
samples 

Analytical Group TCl PCBs 
Concentration low 
level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-B46 
SOP Reference BOB2\SOP-3 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
locations 

QC Sample: Frequency/ 
Number 

Matrix Spike One per prep 
Duplicate batch of twenty 

or fewer 
sample's of 
similar matrix 

, 

-

Method/SOP QC 
Acceptance 

Limits 
~50% RPD 

--

~/ 

-' 

'L 

Person(s) 
' Corrective Action (CA) Responsible for 

Corrective Action 

(1) In the event that the MS or AnalysU 
MSD surrogates are Supervisor 
outside criteria, the 
MS/MSD will be re-
extracted and reanalyzed 
else no CA will be taken 
when both MS and MSD 
surrogates are in criteria 

Revision Number: 0 
Revision Date: October 2007 

'. 

Data Quality 
Indicator 

JDQlt 
Accuracy/bias 
and Precision 

Measurement 
Performance Criteria 

Statistically derived 
acceptance limits, Precision 
RPD ~50% 
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"t-SpeCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Aqueous field 
quality control 
samples 

Analytical Group TCl PCBs 
Concentration low 
level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 8082\SOP-3 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
locations 

QC Sample: Frequencyl 
Number' 

lCS One per prep 
batch of twenty 
or fewer 
samples of 
similar matrix 

Method/SOP QC 
Acceptance 

Limits 
Statistically 
derived 
acceptance 
limits. 

-

( 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

(4) If an MS/fylSD was Analyst! 
performed and - Supervisor 
acceptable, narrate. 

(2) If the surrogate 
recoveries in the lCS are 
also loiN but are 
acceptable in the blank 
and samples, narrate-. 

(3) If the lCS recovery is 
high but the sample 
results are <Ql, narrate. 
Otherwise, re-extract 
blank and affected 
samQle batch. 

Revision Number: 0 
Revision Date: October 2007 

<---, 

Data Quality Measurement 
Indicator Performance Criteria 

(DQI) 
Accuracy/bias Statistically derived 

acceptance limits. 

, 

, 

n. .,," .< " 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 28 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Aqueous field 
quality control 
samples 

Analytical Group TCl PCBs 
Concentration low 
level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-B46 
SOP Reference BOB2\SOP-3 
Sampler's Name TBD 
Field Sampling TtNUS 
OrQanization 
Analytical Katahdin 
Organization Analytical 

, Services 
No. of Sample 2 blanks 
locations 

QC Sample: Frequency/ 
Number 

Surrogates 2 per Sample 
--

, 

~ 

--

CA - Corrective Action 
EICP - Extracted Ion Current Profile 
PCBs - Polychlorinated Biphenyls 

-

-

.:: 

Method/SOP QC Corrective Action (CA) 
Acceptance 

Limits 
Statistically (1) No CA will be taken when 
derived one surrogate is within 
acceptance criteria. 
limits. (2) If surrogates are outside 

high and sample is <Ql 
no CA taken. 

(3) If surrogates are outside 
low the affected samples 
are re-extracted and 

, reanalyzed. 
PQL - Practical Quantitation Limit 
QA - Quality Assurance 
RPD - Relative Percent Difference 

~ 

Person(s) 

Revision Number: 0 
Revision Date: October 2007 

Responsible for Data Quality Measurement 
Corrective Action Indicator Performance Criteria 

Analyst! 
Supervisor 

(DQI) 
Accuracy/bias Statistically derived 

acceptance limits. 

SRM - Standard Reference Material 
TBD - To Be Determined -
TCl - Target Compound List 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Aqueous field 
quality control 
samples 

Analytical Group Mercury 
Concentration low 
level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 7470AlSOP-14 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of $ample 2 blanks 
locations. 

QC Sample: Frequencyl 
Number 

Independent Immediately 
Calibration after calibration 
Verification (ICV) 
Initial Calibration Immediately 
Blank (ICB) after the ICV 
PQl Standard for At the beginning 
ICP (PQl) L- of a sample run, 

. after every 20 
samples and at 
the end of the 
run 

Method/SOP QC 
Acceptance 

Limits 
± 10% of true 
value 

:::;PQl 

Recovery within 
50% - 150 % of 
true value. 

\ 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

Correct problem, recalibrate Analyst/S u pervisor, 
and reanalyze ICV QA Manager 

Correct problem, recalibrate Analyst/Supervisor, 
and reanalyze ICV and ICB QA Manager 
1. Reanalyze immediately Ana Iyst/S u pervisor, 
for failing elements only. 2. QA Manager 
Terminate analysis, correct 
problem, recalibrate and 
reanalyze all analytical 
samples analyzed since last 

. good PQl Std. 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator (DQI) 

Accuracy/bias 

Accuracy/bias, 
Contamination 
Sensitivity 

Measurement 
Performance Criteria 

± 10% of true value 

:::;PQl 

Recovery within 50% -
150% of true value. 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Aqueous field 
quality control 
samples 

Analytical Group Mercury 
Concentration low 
level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 7470A/SOP-14 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
locations 

QC Sample: Frequencyl 
Number 

Preparation Blank One per prep 
(PBW) batch of twenty 

or fewer 
samples of 
similar matrix 

, 

----- -- --- --

Method/SOP QC 
Acceptance 

Limits 

Absolute value < 
PQl. 

\ 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

1. If blank value> PQl AnalysUSupervisor, 
report sample results if < PQl QA Manager 
or> 10 x the blank value; 
otherwise redigest. 2. If blank 
value is less than negative 
PQl, report sample results if 
> 10x the absolute value of 
the blank result, otherwise 
redigest. 

• 

Revision Number: 0 
Revision Date: October 2007 

; 

Data Quality 
Indicator (OQI) 

Accuracy/bias 

- --- - ------

Measurement 
Performance Criteria 

Absolute value < PQl. 
Sample results if > 10x 
the absolute value of the 
blank result, otherwise 
redigest. 

-. 
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•• Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Aqueous field 
quality control 
samples -' 

Analytical Group Mercury 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 7470AlSOP-14 

I Sampler's Name TBD I Field Sampling TtNUS 
I Organization 
,I Analytical Katahdin 
I Organization Analytical 

Services 
No. of Sample 2 blanks 
Locations 

Method/SOP QC 
QC Sample: Frequencyl Acceptance 

Number Limits 
Serial Dilution (L) One per prep If original sample 

batch of twenty result is at least 
or fewer 50x IDL, 5-fold 
samples of dilution must 
similar matrix agree within ± 

10% of the 
original result. 

Laboratory Control One per prep Recovery within ± 
Sample (LCSW) batch of twenty 20% of true 

or fewer value. 
samples of 
similar matrix 

---

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

Flag results for affected Analyst/Supervisor, 
analytes for all associated QA Manager 
samples with HE". 

Redigest and reanalyze all Ana I yst/Su pervisor, 
associated samples for QA Manager 
affected analyte (except Ag 
and Sb) 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator (DQI) 

Accuracy/Bias, 
Precision 

Accuracy/Bias 

Measurement 
Performance Criteria 

If original sample result 
is' at least 50x IDL, 5-fold 
dilution must agree 
within ± 10% of the 
original result. 

± 20% 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Aqueol,ls field 
quality control 
samples 

Analytical Group Mercury 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 7470NSOP-14 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 2 blanks 
Locations 

, 

--

r 

- Person(s) 

Revision Number: 0 
Revision Date: October 2007 

," 

r-

Method/SOP QC Corrective Action (CA) Responsible for Data Quality Measurement 
QC Sample: Frequency/ 

Number 
Matrix Spike (S) One per prep 

batch of twenty 
or fewer 
samples of 
similar matrix 

Matrix Spike One per prep 
Duplicate (MSD) batch of twenty 

or fewer 
samples of 

. _similar matrix 
CA - Corrective Action 
EICP - Extracted Ion Current Profile 
PQL - Practical Quantitation Limit 

Acceptance 
Limits 

Recovery ± 25 % 
of true value if 
sample < 4x 
spike value 

RPD ± 20% 

Corrective Action Indicator (DQI) Performance Criteria 

Flag results for affected AnalysUSupervisor, Accuracy/bias Recovery ± 25 % of true 
analytes for all associated QA Manager value if sample < 4x 
samples with"N", spike value 

Flag results for affected AnalysUSupervisor, Accuracy/Bias, RPD ± 20% 
analytes for alP associated QA Manager Precision 
samples with "*". 

QA - Quality Assurance 
RPD - Relative Percent Difference 

SRM - Standard Reference Material 
T~D - To Be Determined 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Sediment 
Analytical Group Mercury_ 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 7471A1S0P-13 
Sampler's Name TBD 

i Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
L:ocations 

QC Sample: Frequency/ 
Number 

Independent . Immediately 
Calibration after calibration 
Verification (ICV) 
Initial Calibration Immediately 
Blank (ICB) after the ICV 
PQL Standard for At the beginning 
ICP (PQL) of a sample run, 

after every 20 
samples and at 
the end of the 
run 

- - --'--- _. 

Method/SOP QC 
Acceptance 

Limits· 
± 10% of true 
value 

~PQL 

Recovery within 
50% - 150% of 
true value. 

_._--_. 

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

Correct problem, recalibrate Ana lysUS u pervisor, 
and reanalyze ICV QA Manager 

Correct problem, recalibrate AnalysUSu pervisor, 
and reanalyze ICV and ICB QA Manager 
1. Reanalyze immediately AnalysUSupervisor, 
for failing elements only. 2. QA Manager 
Terminate analysis, correct 
problem, recalibrate and 

. reanalyze all analytical 
samples analyzed since last 

I good PQL Std. -_ .. _--

./ 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator (DQI) 

Accuracy/bias 

Accuracy/bias, 
Contamination 
Sensitivity 

-------

, 

Measurement 
Performance Criteria 

± 10% oftrue value 

~PQL 

Recovery within 50% -
150% of true value. 
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Project-Specific; QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 28 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 

Matrix Sediment 
Analytical Group Mercury 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 7471A1S0P-13 
Sampler's Name TBO 
Field Sampling TtNUS 
Organization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
Locations 

QC Sample: Frequency/ 
Number 

Preparation Blank One per prep 
(PBS) batch of twenty 

or fewer 
samples of 
similar matrix 

Method/SOP QC 
Acceptance 

Limits 
Absolute value < 
POL. 

Person(s) 
Corrective Action- (CA) Responsible for 

. Corrective Action 

1. If blank value> POL AnalysUSupervisor, 
report sample results if < POL OA Manager 
or > 10 x the blank value; 
otherwise redigest. 2. If blank 
value is less than negative 
POL, report sample results if 
> 10x the absolute value of 
the blank result, otherwise' 
redigest. 

Revision Number: 0 
Revision Date: October 2007 

-

Data Quality 
Indicator (OQI) 

Accuracy/bias 

Measurement 
Performanc Criteria 

Absolute value < POL. 
Sample results if> 10x 
the absolute value of the 
blank result, otherwise 
redigest. 
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,I,-sP,elfle QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samples Table 
c'" 

Matrix Sediment 
Analytical Group Mercury 
Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 7471A1S0P-13 

• Sampler's Name TBD 
II Field Sampling TtNUS 
Organization 

I Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
Locations 
-'"\ 

QC Sample: Frequency! 
Number 

Serial Dilution (L) One per prep 
batch of twenty 
or fewer 
samples of 
similar matrix 

Laboratory Control One per prep 
Sample (LCS) batch of twenty 

or fewer 
samples of 
similar matrix 

-

Method!SOP QC 
Acceptance 

Limits 
If original sample 
result is at least 
50x IDL, 5-fold 
dilution must 
agree within ± 
10% of the 
original result. 
Recovery within 
reference limits 
supplied by SRM 
vendor. 

,-

,1 

-

Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

Flag results for affected Analyst/Supervisor, 
analytes for all associated QA Manager 
samples with "E". 

/ 

. Redigest and reanalyze all Analyst/Supervisor, 
associated samples for QA Manager 
affected analyte (except Ag 
and Sb) 

Revision Number: 0 
Revision Date: October 2007 

Data Quality 
Indicator (DQI) 

Accuracy/Bias, 
Precision 

Accuracy/Bias 

Measurement 
Performance Criteria 

If original sample result 
is at least 50x IDL, 5-fold 
dilution must agree 
within ± 10% of the 
original result. 

Recovery within 
reference limits supplied 
by SRM vendor. 
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Project-Specific QAPP 

Title: QAPP for Phase Iii Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

OC Samples Table 
- -~ 

Matrix Sediment 
Analytical Group Mercury 
Concentration low 
level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ SW-846 
SOP Reference 7471NSOP-13 
SamQler's Name TBD 
Field Sampling TtNUS 
Orqanization 
Analytical Katahdin 
Organization Analytical 

Services 
No. of Sample 20 
locations 

OC Sample: Frequency/ 
Number 

Matrix Spike One per prep 
Sample (MS) batch of twenty 

or fewer 
samples of 
similar matrix 

Matrix Spike One per prep 
Sample Duplicate batch of twenty 
(MSD) or fewer 

samples of 
similar matrix 

CA - Corrective Action 
EICP - Extracted Ion Current Profile 
PQl - Practical Quantitation Limit 
QA - Quality Assurance 

Method/SOP OC 
Acceptance 

Limits 

Recovery ± 25 % 
of true value if 
sample< 4>< 
spike value 

( 

RPD ~20% 

~ 

.Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 
/ 

Flag results for affected AnalysUSupervisor, 
analytes for all associated QA Manager 
samples with "N", 

Flag results for affected AnalysUSupervisor , 
analytes for all associated QA Manager 
samples with u*". 

RPD - Relative Percent Difference 
SRM - Standard Reference Material 
TBD - To Be Determined 

Revision Number: 0 
Revision Date: October 2067 

~-

Data Ouality Measurement 
Indicator (001) Performance Criteria 

I 

Accuracy/bias Recovery ± 25 % of true I 

value if sample < 4x 

Accuracy/Bias, 
Precision 

spike value 

RPD ~20% 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 28 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QC Samoles Tabl -

: Matrix Sediment 
I Analytical Group pH 
. Concentration Low 
Level 
Sampling SOP SA-1.2 and SA-

1.3 
Analytical Method/ pH/SOP-15 
SOP Reference 
Sampler's Name TBD 
Field Sampling TtNUS 
Organization 
Analytical , Katahdin 
Organization Analytical 

Services 
No. of.Sample 20 
Locations 

QC Sample: Frequency/ 
Number 

Laboratory Control One per 20 
Sample( LCS) samples 

Sample duplicate One sample 
duplicate per 
every 10 field 
samples .. 

CA - Corrective Action 
QA - Ql,Jality Assurance 
RPD - Relative Percent Difference 
TBD - To Be Determined 

v 

Method/SOP QC 
. Acceptance 

Limits 
90-110% 
recovery 

RPD < 20% 

-

- Person(s) 
Corrective Action (CA) Responsible for 

Corrective Action 

Correct problem, recalibrate Analyst, 
Supervisor, QA 
Manager 

1) Investigate problem and Analyst, 
reanalyze sample in duplicate Supervisor, QA 
(2) If RPD is stili Manager 
unacceptable, report original 
result with notation or 
narration. 

Revision Number: 0 
Revision Date: October 2007 

, 

Data Quality 
Indicator 
. (DQI) 

Accuracy/Bias 

Precision 

Measurement 
Performance Criteria 

90 - 110% recovery 

RPD < 20% 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP _Worksheet_#29 

Revision Number: 0 
Revision Date: October 2007 

Identify the documents and records that wiU be generated for all aspects of the project including, but not limited to, sample collection and field 
measurement, on-site and off-site analysis, and data assessment. 
r; Worksheet Not Applicable (State Reason) 

Proiect D t dR ds Tabl 
Sample Collection On-site Analysis Off-site Analysis Data Assessment 

Documents and Records Documents and Records Documents and Records Documents and Records 
-Field Logbook -Field Sample Data -Sample receipt, custody, and -Field Sampling Audit 
-Field Sample Forms -Field Logbook tracking record Checklist 
-Chain of Custody Records -Field Sample Forms -Standards traceability logs -Analytical Audit Checklist 
-Airbills -Sampling Instrument -Equipment calibration logs -Data Review Reports 
-Sampling Instrument Calibration Logs -Sample preparation logs -Laboratory QA Plan 
Calibration Logs ~Field Sample Data -Run logs -Tabulated Data Summary 
-Sampling Notes and Drilling -Chain of Custody -Equipment maintenance, Forms 
Logs record/Form testing, and inspection logs -Data. Validation Memoranda 
-Photographs -Field Task Modification Form -Corrective action forms -Performance Monitoring 
-Field Task Modification Forms -Reported field sample results Report 
-This QAPP -Reported results for -
-Health and Safety Plan standards, qc checks, and qc 

samples ~ 

-Sample storage and disposal 
records 
-Telephone logs. -

-Extraction/clean-up records 
-Raw data (stored 
electronically) 

" 

Other 
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Project-Specific QAPP 

Title: QAPP for Phase IIi investigation for Area A Wetland, - Site 28 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP _Worksheet_#30 

:~ 

Revision Number: 0 
Revision Date: October 2007 

Complete this worksheet for each matrix, analytical group, and concentration level. Identify all laboratories or organizations that will provide 
analytical.services for the project, including on-site screening, on-site definitive, and off-site laboratory analytical work. If applicable, identify the 
subcontractor laboratories and backup laboratory or organization that will be used if the primary laboratory or organizations cannot be used. 
r Worksheet Not Applicable (State Reason) 

Analytical Concentration 
Matrix 

Group Level 

, 

Sediment PAHs low 

Low 

Sediment Select Pesticides 

Low' 

Sediment TCl PCBs 

Low 

Sediment. TAL.Metals 

low 
~ 

Sediment TOC 

Analvtical Services Tabl 

Laboratory/ Organization 
Sample Data Package (Name and Address, 

LocationJlD Analytical SOP 
Turnaround Time Contact Person and 

Numbers 
Telephone Number) 

Andrea Colby 
SW-846 3540, Katahdin Analytical Services 

See worksheet 3550,8270C Requested: 21 day 600 Technology Way 
18 SIM/SOP-6, SOP- Actual: Scarborough, ME 04074 

9, SOP-1 Telephone: (207) 874-2400 
Fax: (207) 775-4029 

SW-846 35:40, Andrea Colby 
3550,8081N Katahdin Analytical Services 

See worksheet SOP-4, SOP-8, Requested: 21 day 600 Technology Way 
18 SOP-2 Actual: Scarborough, ME 04074 

Telephone: (207) 874-2400 
Fax:(207) 775-4029 
Andrea Colby 

SW-846 3540, Katahdin Analytical Services 
See worksheet Requested: 21 day 600 Technology Way 
18 

3550, 8082/S0P-, Actual: . Scarborough, ME 04074 
4, SOP-5, SOP-3 Telephone: (207) 874-2400 

Fax: (207J 775-4029 
SW-846 3050, Andrea Colby 
6010/S0P-11, Katahdin Analytical Services 

See worksheet SOP-12, SOP-13 Requested: 21 day 600 Technology Way 
18 Actual: Scarborough, ME 04074 

Telephone: (207) 874-2400 
Fax:(207) 775-4029 

Lloyd Kahn/SOP- . Andrea Colby 
16 Katahdin'Analytical Services 

See worksheet Requested: 21 day 600 Technology Way 
, 18 Actual: Scarborough, ME 04074 

Telephone: (207) 874-2400 
~ - ------ --- --- -- - --

Fax: (207J175-4029 

Backup 
Laboratory/Organization 

(Name and Address, Contact 
Person and Telephone 

Number 

Leslie Diamond 

Leslie Diamond 

leslie Diamond 

Leslie Diamond 

leslie Diamond 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

Analvtical S 

Matrix Analytical 
Group 

Sediment pH 

Aqueous field 
quality control PAHs 
samples 

Aqueous field 
quality control Select Pesticides 
samples 

Aqueous field 
quality control TCL PCBs 
samples 

Aqueous field 
quality control TAL Metals 
samples 

NA - Not Applicable 
SIM - Selective Ion Monitoring 
TAL - Target Analyte List 
TCL - Target Compound List 
TOC - Total Organic Carbon 

Ie 

Concentration 
Level 

Low 

Low 

Low 

Low 

Low 

Sample 
LocationllD Analytical SOP 

Numbers 

pH/SOP-17 

See worksheet 
18 

SW8463510, 
3520, 8270C 

See worksheet SIM/SOP-5, SOP-
18 1 

SW-846 3510, 
3520, 

See worksheet 8081 AlSOP-7, 
18 SOP-2 

SW8-46 3510, 
3520, 8082/S0P-

See worksheet 7, SOP-3 
18 

SW-8463010, 
6010B/SOP-10, " 

See worksheet SOP-12, SOP-14 
18 

Tabl 

Data Package 
Turnaround Time 

Requested: 21 day 
Actual: 

Requested: 21 day 
Actual: ' 

Requested: 21 day 
Actual: 

r 

Requested: 21 day 
Actual: 

Requested: 21 day 
Actual: 

Revision Number: 0 
Revision Date: October 2007 

Laboratory/ Organization 
(Name and Addres~! 
Contact Person and' 
Telephone Number) 

Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
Telephone: (207) 874-24QO 
Fax:(207) 775-4029 
Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
Telephone: (207) 874-2400 
Fax:' (207) 775-4029 
Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
Telephone: (207) 874-2400 
Fax:"(207) 775-4029 
Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
Telephone: (207) 874-2400 
Fax:' (207) 775-4029 
Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
Telephone: (207) 874-2400 
Fax: (207) 775-4029 

Backup 
Laboratory/Organization 

(Name and Address, Contact 
Person and Telephone 

Number 

Leslie Diamond 

Leslie Diamond 

Leslie Diamond 

Leslie Diamond 

Leslie Diamond 
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pr.speClfiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 28 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP _Worksheet_#31 

Revision Number: 0 
Revision Date: October 2007 

Identify the type, frequency, and responsible parties of planned assessment activities that will be preform~d for the project. 
r. Worksheet Not Applicable (State Reason) 

PI d Proiect A ts Tabl 

Person(s) Responsible 
Internal Organization for Performing 

Assessment Frequency Performing Assessment (Title and 
Type 

or 
External Assessment Organizational· 

Affiliation) 

Health and 1 per Int TtNUS TBO Safety contract year 
Laboratory Every 18 

Ext NFESC TBO 
Systems Audit months 
Field 1 per . 

Sampling Int . TtNUS TBO 
Systems Audit 

contract year 

Person(s) Responsible 
for Responding to 

Assessment Findings 
(Title and Organizational 

Affiliation) 

PM 

Laboratory QA Manager 

PM 

Person(s) 
Person(s) Responsible for . 

Responsible for Identifying and 
Monitoring Implementing 

Effectiveness of 
. Corrective Actions 

CA (Title and (CA) (Title and 
Organizational Organizational 

Affiliation) 
Affiliation) 

Auditor and Health and Health and Safety 
Safety Mana~er Manager Matt Soltis 

Laboratory QA Manager Laboratory QA 
Manager 

Auditor and QA Manager QA Manager (Kelly 
(Kelly Carper TtNUS) Carper TtNUS) 
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Project-Specific QAPP 

Title: QAPP for P_hase III Investigation for Area A Wetland - Site 28 

Site Name/Project Name: NS8 - NLON 
Site Location: Groton, Connecticut 

QAPP _Worksheet_#32 
(UFP-QAPP Manual Section 4.1.2) 

Revision Number: 0 
Revision Date: October 2007 

For each type of assessment describe procedures for handling QAPP and project deviations encountered during the planned project 
assessments. 
r' Worksheet Not App Iicable (State Reason) 

dC .. _____ ... _ .. _ _ __ _ ____ _ ________ orrectlve ACtiOn Kes 

Individual(s) 
Nature of Notified of Assessme Deficiencies Findings (Name, ntType Documentation Title, 

Organization) 

Project Manager 
Audit checklist TtNUS, Field 

Health and 
Safety Audit 

and written audit Operations Leader 
finding summary TtNUS, and Program 

Manager TtNUS 

Project Manager 
Field Audit checklist TtNUS, Field 
sampling and written audit Operations Leader 
system audit finding summary TtNUS, and Program 

Manager TtNUS 

, Laboratory 
Written audit Laboratory QA 

systems report Managaer 
Audit 

ponses 

Nature of Corrective Timeframe of 
Action Response Notification 
Documentation 

Dependant on 
findings, if major a 
stop work maybe 
issued 
immediately, 

Written memo 

however if minor 
within 1 week of 
audit 
Dependant on 
findings, if major a 
stop work maybe 
issued 
immediately, 

Written memo 

however if minor 
within 1 week of 
audit 

Not specified by 
NFESe Letter 

• 

Individual(s) Receiving 
Corrective Action 

Response (Name, Title, 
Org.) 

Health and Safety Manager 
TtNUS, Auditor TtNUS, 
Program Manager TtNUS 

Quality Assurance Manager 
TtNUS, Auditor TtNUS, 
Program Manager TtNUS 

NFESe 

Timeframe for 
Response 

Within 48 hours of 
notification 

Within 48 hours of 
notification 

Specified by 
NFESe 
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prapeCifiC QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP _Worksheet_#33 

Revision Number: 0 
Revision Date: October 2007 

Identify the frequency and type of planned QA Management Reports, the projected delivery date, the personnel responsible for report preparation, 
and the report recipients. 
r: Worksheet Not Applicable (State Reason) 

QAM R Tabl 

Frequency (daily, weekly 
Type of Report monthly, quarterly, annually, 

etc.} 

Data validation report Per SDG 

Major analysis 
problem identification When persistent analysis problems are 
(Internal detected 
Memorandum) 
Project monthly Monthly for duration of the project 
proqress report 
Field progress Daily, oral, during the course of 
reports samplinq 
Laboratory QA When significant plan deviations result 
Report _ from unanticipated circumstances 

) 

Person(s) Responsible for 

Projected Delivery Date(s) 
Report Preparation (Title. 

and Organizational 
-Affiliation) 

Data Validation Manager or Data Validation Manager or 
designee designee 

Immediately QA Manager (TtNUS) 

Monthly PM (TtNUS) 

Every day that field sampling FOL (TtNUS) 
occurs 

Immediately Subcontracted laboratories 

Report Recipient(s) (Title 
and Organizational 

Affiliation) I 

PM (TtNUS), project file 

PM (TtNUS), QAM (TtNUS), 
Program Manager (TtNUS), 
project file 

Navy, project file 

PM (TtNUS) 

TtNUS, project file 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 28 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP _Worksheet_#34 

Revision Number: 0 
Revision Date: October 2007 

Describe the processes that will be followed to verify project data. Verification inputs include items such as those listed in Table 9 of the UFP­
QAPP Manual (Section 5.1). Describe how each item will be verified, when the activity will occur, and what documentation is necessary, and 
identify the persons responsible. Internal or external is in relation to the data generator. 
r, Worksheet Not Applicable (Stat-e Reason) 

• I , 

II 
Verification Input (' Description 

I 

I Sample Tables Proposed samples verified to have been collected 

,I Chain of custody records will be reviewed internally by the Project 
I Chain of custody Manager or designee and compared against sample tables listing the 

proposed samples to verify that all planned samples have been collected. 

Sample Coordinates 
Sample locations have been verified to be correct and in accordance with 
the QAPP (overlay maps proposed locations against actual locations) 

i Data package 
Verify that the data package contains all the elements required by the 
scope of work, this occurs as part of the data validation ~ocess. 

Sample log sheets 
log sheets completed as samples are collected in the field are verified for 
completeness and are maintained at the project office . 

./ 

Internal! 
External 

Int. 

Int. 

Int. 

Int. 

Int. 

Responsible for Verification 
(Name, Organization) 

FOl or designee TtNUS 

PM or designee TtNUS 

FOl, PM, or designee TtNUS 

Data validator TtNUS 

PM or designee TtNUS 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Conn-ecticut 

QAPP _Worksheet_#35 

Revision Number: 0 
Revision Date: October 2007 

Describe the processes that will be followed to validate project data. Validation inputs include items such as those listed in Table 9 of the UFP­
QAPP Manual (Section 5.1): Describe how each item will be validated, when the activity will occur, and what documentation is necessary and 
identify the person responsible. Differentiate between steps Iia and lib of validation. 
r: Worksheet Not Applicable (State Reason) 

vallaatlOn ~~te ~s lIa ana liD} I"'rocess laDle 

Step lIa/lib Validation Input Description 

Validator will verify that elements of the data package that are required for 
lIa Data package validation are present and if not the lab will be contacted and the missing info 

will be requested. Validation will be performed as per worksheet 36. 

Iia 
Field logs/sample Verify that the sampling plan was implemented and carried out as written and 
coordinates any deviations are documented 

Iia Electronic Data 
Verify all data have been transferred correctly and completely to the final 
SQl data base 

QAPP, SOPs/Field 
Verify that deviations have been documented and MPCs have been 

Iia Logs, chains of 
custody 

achieved. 

Responsible for:Validation 
(Name, Organization) 

Validator TtNUS 

PM TtNUS 

PM or designee TtNUS 

PM, FOL, or designee TtNUS 

, 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 28 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

QAPP _Worksheet_#36 

Revision Number: 0 
Revision Date: October 2007 

Identify the matrices, analytical groups, and concentration levels that each entity performing validation will be responsible for, as well as criteria that will be used to 
validate those data. 
r Worksheet Not Applicable (State Reason) 

~- - ~ ~ - - - -

Step lIa/llb Matrix Analytical Group 

SedimenU Aqueous field 
lIa and lib PAHs 

quality control samples 

SedimenU Aqueous field 
lIa and lib -- Pesticides 

quality control samples 

SedimenU Aqueous field 
lIa and lib PCBs quality control samples 

lIa and'ilb . SedimenU Aqueous field Metals quality control samples 

, 

lIa and lib Sediment TOC and pH 

Concentration Level Validation Criteria 

SW-846, Region I Part 2 
Volatile/semivolatlle Data 

Low Validation Functional 
Guidelines (12/96), DOD 
QSM. 

SW-846, Region I Part 2 
Volatile/semivolatile Data 

Low Validation Functional 
Guidelines (12/96), DOD 
QSM. 
SW-846, Region I Part 2 
Volatile/semivolatile Data 

Low Validation Functional 
Guidelines (12/96), DOD 
QSM. 
SW-846, Region I 

Low Inorganic Data Validation 
Functional Guidelines 
(2/89), DOD QSM, 
Method-specific criteria, 
Region I Inorganic Data 
Validation Functional Low 
Guidelines (2/89) to 
extent practicable, DOD 
QSM. 

Data Validator (title 
and organizational 

affiliation) 

TtNUS Staff Chemist 

TtNUS Staff Chemist 

TtNUS Staff Chemist 

TtNUS Staff Chemist 

TtNUS Staff Chemist 
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project-Spe.APp 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location:' Groton, Connecticut 

QAPP Worksheet #37 

Revision Number: 0 
Revision Date: October 2007 

Describe the procedures I methods I activities that will be used to determine whether data are of the right type, quality, and quantity to support 
environmental decision-making for the project. Describe how data quality issues will be addressed and how limitations on the use of the data will be 
handled. ' 

Usability Assessment 

Summarize the usability assessment process and all procedures, including interim steps and any statistics, equations, and computer algorithms 
that will be used: -;--

For statistical comparisons and mathematical manipulations, non-detect values will be represented by a concentration equal to one-half the 
sample-specific reporting limit. Duplicate results (original and duplicate) will not be averaged for the purpose of representing the range of 
concentrations. However, the average of the original and duplicate will be used to represent the contaminant concentration detected at that 
sample location. 

If the data sets support statistical interpretations, statistical tests for outliers will be conducted using standard statistical techniques appropriate 
for this task. Potential outliers will be removed if a review of field and laboratory documents indicates that the results are true outliers. If no 
physical cause for a statistical outlier can be identified, the data point will not be removed from the data set. However, if the data point is found 
to truly represent a physical quantity that is different from the rest of the data set, it will be removed. 

The suitability of any given statistical test will be assessed bas~9 on the completeness of the data sets and the conditions observed at the site. 
For example, when a single data value is available for sediment samples at a given sampling location, statistical tests cannot be conducted for 
that individual sampling location. However, pooling of data across sampling locations may be possible and, if logical to do so, may be 
implemented at the discretion of the PM. Statistical testing will generally be conducted at the five percent significance level. Statistical testing 
at other significance levels may also be warranted to provide perspective on the results of testing at five percent significance. If other 
significance levels are used, they will be supported with rationales for their,use. 

As part of the data usability evaluations, the precision, accuracy, representativeness, completeness, comparability, and sensitivity of the data 
will be evaluated. This will generally require tabulations or summaries of the quantitative'parameters (precision, accuracy, completeness, and 
sensitivity), and qualitative discussions of the others. The tabulations or summaries will be quantitative in nature showing statistics such as 
minimum or maximum values, average values, standard deviations, etc. as deemed by the TtNUS project manager as useful in understanding 
the data quality and usability for supporting project objectives. If important data values are rejected during data validation or other data 
assessment processes, additional data collection may be required. 

The data quality will be reconciled with MPCs to determine whether sufficient data of acceptable quality are available for decision making. A 
series of inspections and statistical analyses will be performed to estimate several of the data set characteristics. The statistical evaluations will 
include simple summary statistics for target analytes, such as themaximum concentration, mil'1imum concentration, numberofsarnples 

"-
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 2B 

Site Name/Project Name: NSB - NLON 
Site Location: Groton, Connecticut 

Revision Number: 0 
Revision Date: October 2007 

-, 

exhibiting no detectable analyte, the number of samples exhibiting detectable analytes, and the proportion of samples with detectable and 
undetectable analytes. 

c..-
Describe the evaluative procedures used to assess overall measurement error associated with the project: 

Field data will be reviewed while in the field for reasonableness based on an assessment of the quantities being measured and the conditions 
under which the measurements are made. This process will rely heavily on the judgment of the Field Operations Leader with support from the 
PM as necessary. Laboratory data accuracy will be evaluated by reviewing accuracy indicators such as matrix spike recoveries, laboratory 
control sample recoveries, calibration performance, and blank contamination. Precision indicators will be used to assess the uncertainty of the 
data. This will, at a minimum, involve a comparison of laboratory and field precision to determine whether there could be any unusual level of 
uncertainty in the data. Sensitivity will be evaluated by reviewing the minimum and maximum non-detect values for each parameter for each 
environmental matrix analyzed. Completeness will be evaluated as described in Section 1.5.2.5. Comparability and representativeness will be 
evaluated by reviewing planned sample collection and analysis specifications against what actually occurred. Significant deviations from the 
QAPP will be noted. After all data evaluations are completed, any limitations on the use of data will be known and the limitations will be 
considered during decision making. If necessary, investigation objectives may be revised in anticipation of additional data collection in order to 
meet project quality objectives for ,the site. 

Identify the personnel responsible for performing the usability assessment: 
One hundred percent of the Phase III laboratory chemical analysis data will be validated. Validation of analy{ical data will be conducted by 
TtNUS. Final review ~nd approval of validation deliverables will be completed by the DVM. PAHs, pesticides, PCBs, and metals will be 
validated according to the requirements of the EPA Region I National Functional Guidelines for Organic and Inorganic Data Review (USEPA, 
1996 and 1989). 

.Describe the documentation that will be generated during usability assessment and how usability assessment results will be presented so that they 
identify trends, relationships (correlations), and anomalies: 

The data will be presented in a tabular format. The'usability assessment is deSigned to: 

• Identify deviations, if any, from the field sampling SOPs. 
• Identify deviations, if any, from the laboratory analytical methods. 
• Identify deviations, if any, from the QAPP. 
• Identify deviations, if any, from the data validation process. 
• Evaluate effects of the above-listed deviations from planned procedures and processes on the interpretation and utility of the data using 

statistics, as applicable. 
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Project-Specific QAPP 

Title: QAPP for Phase III Investigation for Area A Wetland - Site 28 

Site Name/Project Name: NSB - NLON 

Site Location: Groton, Connecticut 

• Identify elevated detection limits and explain their impacts on the attainment of project objectives. 

• Identify unusable data (Le., data qualified as "UR" and "R"). 

• Evaluate project assumptions against actual conditions, when possible. 

Revision Number: 0 
Revision Date: October 2007 

• Characterize data set distributions (e.g., Shapiro-Wilk W test) if enough data are available and if these characterizations will enhance an 

understanding of the data. 

• Identify unanticipated data set characteristics such as a laboratory variance greater than the sampling variance (Le., AN OVA, t-test) if 

enough data are available. 
~ ... : .. 

" ~ 
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ECOLOGICAL RISK ASSESSMENT 

1.0 INTRODUCTION 

This Screening Level Ecological Risk Assessment (SERA) evaluates whether adverse ecological 

impacts are present as a result of exposure to chemicals released to the environment through 

historical activities at the Area A Wetland at Naval Submarine Base, New London (NSB-NLON), 

Groton, Connecticut. A SERA was previously conducted for the Area A Wetland as part of the 

Phase \I Remedial Investigation Report for NSB-NLON (Brown and Root Environmental, 1997). 

The ERA concluded that chemicals in the surface water, sediment, and surface sOil of the Area A 

Wetland represent a potential risk to both aquatic and terrestrial receptors. Before proceeding 
I ' 

further in the ERA process, the Navy determined that the SERA should first be updated using 

current methodologies and toxicity data because the risk assessment is more than ten years old. 

It is anticipated that this process will be phased with Phase III consisting of collecting additional 
, " 

media data (i.e., soil, sediment) for chemical analysis. Phase IV, if necessary, could .consist of 

collecting additional abiotic media data for c~emical analysis as well as toxiclty/bioaccumulation 

testing. 

The results of this updated SERA were used to determine additional data needs in the Phase III 

Remedial Investigation (RI) Quality Assurance Project Plan (QAPP,) for the Area A Wetland. The 

results of the Phase III data, in combination with the existing data, will be used to plan the Phase 

IV investigation, if necessary. 

The ERA methodology follows guidance presented in the following documents: 

• . Final Guidelines for Ecological Risk Assessment [United States Environmental Protection 

Agency (USEPA), 1998]. 

• Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting 

Ecological Risk Assessments (USEPA, 1997). 

• Navy Policy for Conducting Ecological Risk Assessments [Department of Navy (DON), 1999]. 

These documents are more current than the ones used as guidance for the SERA in the Phase II 

RI. Also, toxicity data, screening levels, bioaccumulation factors, and general methodologies 

have changed since the SERA in the Phase \I RI was finalized. 

1 



The ERA process consists of the following eight steps that are required by the above documents 

for any ecological risk assessment: 

• Step 1 - Screening-Level Problem Formulation and Ecological Effects Evaluation 

• Step '2 - Screening-Level Exposure Estimate and Risk calculation 

• Step 3 - Baseline Risk Assessment Problem Formulation 

• Step 4 - Study Design and Data Quality Objective Process 

• Step 5 - Filed Verification of Sampling design 

• Step 6 - Site Investigation and Analysis Phase 

• Step 7 - Risk Characterization 

• Step 8 - Risk Management 

This updated SERA for the Area A Wetland consists of Steps 1 and 2, along with the first part of 

Step 3, which is termed Step 3a. Step 3a considers factors other than comparisons of chemical 

concentrations to screening levels ,to further refine the list of COPCs (see Section 6.0 for more 

details). The remaining steps (the rest of Step 3 through Step 7) are conducted only If additional 

evaluations or investigations are necessary; these steps were not conducted as part of this 

report. A decision to proceed to a Baseline ERA (BERA) is usually only made after the results of 

the SERA are evaluated. 

In summary, there are two primary objectives of this updated ERA: 

• Use the refined list of COPCs from Step 3a to determine the analytical parameter list for the 

Phase III RI investigation. 

• Present the methodologies that will be used to update the ERA after the Phase III data are 

collected. 
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2.0 PROBLEM FORMULATION 

Problem formulation is the first part of the SERA and discusses the goals, breadth, and focus of 

the assessment. It includes general descriptions of the Area A Wetland with emphasIs on the 

habitats and ecological receptors present. This' phase also involves characterization of site­

related chemicals, chemical sources, migration routes, and an evaluation of routes of chemical 

exposure. 

2.1 Environmental Setting 

The Area A Wetland is adjacent to the northeast edge of the Area A Landfill and is approximately 

25.76 acres In size. The location of the Area A Wetland within NSB-NLON is shown on Figure 1-1. 

Figure 1-2 shows the surface features of the Area A Wetland. The Area A Wetland is a relatively 

flat lYing, swampy, vegetated area. In general, the surface elevation of the wetland is between 70 

and 80 feet. This portion of NSB-NLON was undeveloped! wooded land, and possibly wetland, until 

the late 1950s. 

The Area A Wetland is characterized as a palustrine emergent, nonpersistent, narrow-leaved and 

broad-leaved deciduous scrub/shrub. wetland with a non-tidal artificial water regime. Areas of open 

water (generally shallow) are scattered across this wetland unit. The soft organic sediments that 

characterize these wetlands support a monoculture of the reed Phragmites commonis, which 

dominates all other vegetative forms. While providing good cover, no species of wildlife is known to 

utilize this emergent as a source of food. There are scattered patches of open water between the 

stands of reeds; scattered duckweed (Lemna spp.) and filamentous algae found in these areas. As 

the substrates become firmer, the vegetation becomes more typical of vegetation associated with 

old fields and upland areas. Vegetation species found in the zone of transition include viburnum 

(Viburnum recognitum) , spicebush (Linder.a benzoin), and black alder (/lex verticil/ata) (Atlantic, 

1994c). The areas near the Area A Wetland provide good habitat for ecological receptors that may 

use the wetlands as a source of drinking water. In addition, the open water areas are known to be 

utilized by aquatic birds, amphibians, and aquatic insects; amphibians and aquatic insects represent 

potential prey for wildlife that could forage in this area. 

There is a small pond located at the southern portion of the wetland and between one and 

three feet of standing water is present during ali seasons. Phragmites is the predominant type of 

vegetation. Water from the wetland discharges through an earthen dike at the western edge of the 

wetland via four 24-inch metal -culverts to the Area A Downstream Watercourses. These 
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watercourses subsequently discharge into the Thames River. Several shallow intermittent drainage 

channels cross the wetland. 

The surface elevation increases to nearly 100 feet in the northeast corner of the wetland. This area 

was historically a stream valley. After the earthen dike was constructed and the ground surface of 

the wetland was raised by filling with dredge spoil, groundwater levels rose to the point such that 

the dredge spoil placed in the northeast corner became saturated. 

The most prominent topographic feature is a bedrock knob, located between the Area A Weapons 

Center and the Area A Landfill. Bedrock was within 1 foot of the. ground surface at this location. 

Additionally, the local bedrock knob is confirmed by the historical surficial geology map, which pre­

dates the construction of the earthen dike and filling activities. 

The SCS Soils Map (SCS, 1983) classifies the soil at the Area A Wetland as Udorthents-Urban 

land. This soil type is defined as excessively drained to moderately drained soils that have been 

disturbed by cutting and filling. This is consistent with historical information regarding the placement 

of dredge spoils in the area. The surface of the Area A Wetland is covered with a 2-foot layer of 

roots and plant debris derived from Phragmites, the predominant vegetation. 

The Area A Wetland is underlain by dredge spoils that consist of silt and clay with traces of fine 

sand and shell fragments. The makeup of the dredge spoils reflects their original depositional 

environment, i.e., river bottom sediments. The dredge spoils extend across the present site 

southeast to 2WMW3 (near the tennis courts) and southwest beneath the Area A Landfill. Dredge 

spoils are between 25 and 35 feet thick on the south side of the wetland adjacent to the landfill, and 

10 to 15 feet thick on the northeast side of the wetland. Where dredge spoil does not lie directly on 

bedrock, it is underlain by a thin remnant of topsoil, which consists of dark, organic-rich silt, clay, 
. " 

and traces of roots. The topsoil is in turn underlain by alluvial deposits. 

Groundwater is present within the overburden and bedrock underlying the Area A Wetland. As is 

typical for wetland environments, the water table is nearly at the ground surface throughout most of 

the Area A Wetland. Groundwater flows from higher elevations toward the bedrock valley and 
f 

ultimately travels to the Area A Downstream Watercourses through a combination of discharge to 

local streams within the wetland and aquifer underflow. The hydraulic gradient is relatively flat 

across the Area A Wetland. 
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2.2 Potential Sources of Contamination 

In the late 1950s, dredge spoils from the Thames River were pumped to the A Wetland area and 

contained within an earthen dike that extends from the Area A Landfill to the south side of the 

Area A Weapons Center. Based on the boring logs, the total volume of dredged mi'lterial in the 

wetlands is approximately 1.2 million cubic yards. 

It was also reported that pesticide "bncks" were placed on the wetland ice during winter and 

allowed to dissolve as a mosquito control measure. These "bricks" consisted of formulated (water­

soluble) DDT and were used In the 1960s, prior to the 1972 ban on DDT. 

Other sources of contamination to the Area A Wetland include runoff from the Area A Landfill prior 

to it being capped and stormwater discharges from the Area A Weapons Center. 

2.3 Previous Investigations 

Section 1.4.2.1 in the main portion of the QAPP presents a detailed discu'ssion of the previous 

investigations conducted at the sites, as well as investigations conducted at adjacent sites (Area A 

Landfill and Area A Weapons Center). Sample locations from these previous investigations are 

depicted on Figures 1-2 and 1-3. Attachment 1 presents figures for selected chemical (total PAHs, 

total DOTs, Aroclor-1260, cadmium, copper, lead, mercury, nickel, and zinc). For the chemical 

parameters, the sample locations are shaded green if the concentrations in sediment or soil are less 

than the sediment screening values used In the ERA, they are shaded red if the concentrations are 

greater than the Probable. Effects Concentrations (PECs) from MacDonald et aI., (2000), and are 

shaded yellow if the concentration is between those values. If a chemical was not detected in the 

sample, one-half of the detection limit was used except for total PAHs and total DOTs which used 

positive detections only. The figures also indicate which sample results are based on non­

detections. Note that the concentrations in the soil samples were compared to the sediment 

screening levels in this figure because the soil may be covered with water during some periods 

and/or the soil may erode into the sediment. The soil samples were evaluated separately from the 

sediment in this ERA, however. One figure also depicts total organic carbon (TOC) concentrations 

in the sediment samples which are used to evaluate the potential bioavailability of the chemicals. 

The following bullets describe how the data from previous investigations was used in this ERA: 
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Phase I Remedial Investigation (RI) 

• Surface sOil samples were used to quantify risks to terrestrial plants, invertebrates, and wildlife. 

• Sediment samples were used to quantify risks to sediment invertebrates and wildlife. 

• Surface water samples were used to quantify risks to aquatic receptors and wildlife. 

• Frog tissue samples were discussed qualitatively in the risk characterization section. 

• Bird tissue samples were not evaluated in the ERA. 

Phase II RI 

• Sediment samples were used to quantify risks to sediment invertebrates and wildlife. 

• Surface water samples were used to quantify risks to aquatic receptors and wildlife. 

Focused Feasibility Study 

• Sediment samples were used to quantify risks to sediment invertebrates and wildlife. 

Additional Soil Samples 

• The additional surface soil samples that were collected during the installation of monitoring 

wells at the Area A landfill were used to quantify risks to terrestrial plants, invertebrates, and 

wildlife. 

Area A Landfill Groundwater Monitoring Program 

• Appendix D presents a summary of the surface water portion of the Area A Landfill groundwater 

monitoring program. The surface water analytical data from Rounds 14 through 17 are 

evaluated for potential risks to aquatic receptors. These rounds were selected because they 

are the four most. recent rounds for which data are readily available (Rounds 18 and 19. have 

not yet been loaded into the New London database), so the data represent relatively current 

. conditions. Appendix D also presents a printout of the analytical data for the surface water 

samples collected as part of the monitoring program for the first 17 rounds. Only chemicals that 

were positively detected in at least one sample are included in the appendix. 

Area A Weapons Center Investigations 

• The sediment analytical were used to determine potential sources of chemicals from the Area A 

Weapons Center to the Area AWetland and to help define the extent of contamination in the 

Area A Wetland. 
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2.4 Potential Exposure Pathways 

In general, chemicals released from matenals dumped in terrestrial areas can initially 

contaminate surface soils. Natural precIpitation can then cause the chemical contaminants to 

leach downward into subsurface soils and groundwater. Discharge of the groundwater can result 

in the contamination of surface water and sediment inhabited by aquatic receptors. The follOWing 

subsections discuss the potential exposure pathways in more detail. 

2.4.1 Surface Soil 

Terrestrial ecological receptors such as plants, soil invertebrates, mammals, birds, and reptiles 

can be exposed to contaminated surface sOil through direct contact ,as they search for' food and 

burrow into the soil. Mammals, birds, and reptiles can also Ingest contaminated surface soil and 

food items in which contaminants have accumulated. Some terrestrial receptors such as 

burrowing mammals or deep-rooted trees could be exposed to shallow layers of contaminated 

subsurface soils or to shallow groundwater. Most terrestrial receptors are not substantially 

exposed to subsurface SOils or to groundwater that has not discharged to surface water, so these 

pathways are not evaluated in this ERA. 

2.4.2 Sediment 

Aquatic ecological receptors, such as fish, sediment invertebrates, reptiles, and amphibians, can 

be exposed to sediment contamination through direct contact and incidental sediment ingestion. 

Terrestrial wildlife may also be exposed to the sediment, although to a lesser degree through 

direct contact and incidental sediment ingestion. Terrestrial vertebrates, such as piscivorous 

Wildlife, may be exposed to contaminated sediment through ingestion of aquatic prey (i.e., fish). 

2.4.3 Surface Water 

Aquatic ecological receptors, such as fish, sediment invertebrates, reptiles, and amphibians, can 

be exposed to surface water contamination through direct contact and surface water ingestion. 

Terrestrial wildlife may also be exposed to the surface water through direct contact and surface 

water ingestion. 
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2.5 Endpoints 

2.5.1 Assessment Endpoints 

Assessment endpoints are explicit expressions of the environmental value that is to be protected 

(USEPA, 1997a). The selection of these endpoints is based on the habitats present, the 

migration pathways of probable contaminants, and the routes that contaminants may take to 

enter receptors. 

The habitats present at the Area A Wetland consist primarily of a wetland with some forested 

pockets within the wetland and along the boundaries. There is also a small pond located within 

the wetlands. Therefore, the assessment endpoints include the protection of the following groups 

of receptors from adverse effects of contaminants on their growth, survival, and reproduction: 

• Carnivorous birds and mammals 

o Soil Invertivorous birds and mammals 

o Sediment Invertivorous birds and mammals 

• Herbivorous birds and mammals 

• Soil invertebrates 

• Sediment invertebrates 

• Fish and other aquatic organisms 

• Terrestrial vegetation 

The following paragraphs discuss why the assessment endpoints listed above were selected for 

the ERA. 

Carnivorous Birds and Mammals - Carnivorous birds and mammals consume invertebrates, fish, 

mammals and birds. At the Area A Wetland, the focus will be on invertivorous birds and 

mammals,which are considered first-level carnivores. Piscivorous birds and mammals also are 

present in the wetland, and well as carnivorous birds and mammals that feed on other birds and 
, 

mammals, but they are less densely distributed than first-level carnivores because they require a 

larger area to hunt for their food. Carnivores may be exposed to and accumulate contaminants 

that are present in the food items they consume. 

Herbivorous Birds and Mammals - Herbivorous birds and mammals (animals that consume only 

plant tissue) forage at the site. Their role in the community is essential because, without them, 
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higher trophic-level animals could not exist. They may be exposed to and accumulate 

contaminants that are present in the plants they consume. 

Soil Invertebrates - Soil invertebrates include earthworms, the Juvenile stages of many insects, 

and other small organisms that directly inhabit the surface soil. These organisms are expected to 

be present in the soil in terrestrial habitats at the site. Soil invertebrates promote plant growth by 

aiding. in the formation of soil and through redistribution and decomposition of organic matter. 

Soil invertebrates also serve as a food source for many mammals and birds. Contaminants can 

bioaccumulate from the soil into the tissues of soil invertebrates used as a food source by 

mammals and birds. 

Sediment Invertebrates - Sediment invertebrates serve as a food source for higher trophic leve! 

organisms (i.e., fish, amphibians, birds, mammals). They also can accumulate some 

contaminants, which can then be transferred to higher trophic level organisms that consume 

invertebrates. Sediment macroinvertebrates are present in the Area A Wetland. 

Fish and Other Aquatic Organisms - Small fish may be present in the Area A Wetland, but based 

on the relatively small size of the standing water bodies, a large and diverse population is not 

expected. Fish feed primarily on invertebrates, plants, and/or other fish. Fish are exposed to and 

can accumulate contaminants from the food items they consume or from the surface 

water/sediment in which they live. 

Terrestrial Vegetation - Terrestrial vegetation at the site consists of herbs (grasses, rushes, ferns, 

and other non-woody plants), shrubs,woody vines, and trees. These plants serve as a source of 

food and shelter for many organisms and help prevent soil erosion and excessive surface runoff. 

Plants can also bioaccumulate some chemical contaminants from the soil that can then be 

transferred to organisms that feed on the plant tissue. 

USEPA guidance (USEPA, 1997) states that "it is not practical or possible to directly evaluate 

risks to all of the individual components of the ecosystem at a site. Instead, assessment 

endpoints focus the risk assessment on particular components of the ecosystem that could be 

adversely affected by contaminants. from the site." Therefore, the ERA will focus on the 

endpoints tending to yield the highest risks, which should account for endpoints that have lower 

risks. 

Large carnivorous birds and mammals were not selected as· assessment endpoints because their 

home range is much larger than the site and most of their food would come from other locations. 
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Therefore, risks would be greater to small mammals and birds that obtain all of the food from the 

sit,e. Although amphibians and reptiles are likely to be present In and along the streams and pond 

near the site, they were not selected as assessment endpoints because of the general lack of 

toxicity information and the lack of methods to evaluate their exposure to contaminants: Finally, 

aquatic and semi-aquatic plants were not selected as assessment endpoints because there is 

limited toxicity data to evaluate potential risks to these receptors. 

2.5.2 Measurement Endpoints 

Measurement endpoints are estimates of biological impacts (e.g., mortality, growth, reproduction) 

that are used to evaluate the assessment endpoints. The following measures of effects were 

used to evaluate the assessment endpoints, where appropriate: 

• Decreases in survival, reproduction and growth of plants, sOil/sediment invertebrates, and 

aquatic organisms were evaluated by comparing chemical concentrations in surface soil, 

sediment, and surface water to screening values designed to be protective of ecological 

receptors. 

• Decreases in survival and reproduction of birds and mammals were evaluated by comparing 

estimated ingested doses of contaminants in surface soil, sediment, surface water, plants, 

and invertebrates to no observed adverse effects levels (NOAELs) and lowest observed 

adverse effects levels (LOAELs). 

2.5.3 Selection of Receptor Species 

Many receptors in the soil and surface water environments at the site are adequately described in 

general categories such as soil invertebrates, sediment invertebrates, vegetation, and fish. This 

is due to the nature of the threshold values, effects values, or criteria that are typically used to 

characterize· risk for such organisms. For vertebrate receptors, selection of a particular species is 

required so that intake through eating and drinking can be estimated. The availability of exposure 

parameters such as body mass, feeding rate, and drinking rate, and the potential for the species, 

or a similar species to be present at the site are primary factors in selecting surrogate species. 

The following surrogate species were used for the food chain modeling: 

• Herbivorous mammal: Meadow vole 

• Herbivorous bird: Bobwhite quail 

• Soillnvertivorous mammal: Short-tailed shrew 
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• SOil Invertivorous bird: American robin 

• Sediment Invertivorous mammal: Racoon 

• Sediment Invertivorous bird: Mallard 

Receptor profiles for the above species are presented in Attachment 2. 

2.5.4 Conceptual Site Model 

A conceptual site model (CSM) in ERA problem formulation is a written description of predicted 

relationships between ecological entities and the stressors to which they may be exposed 

(USEPA, 1998). The CSM consists of two primary components: predicted relationships among 

stressor, exposure, and assessment endpoint response, and a diagram that illustrates the 

relationships (USEPA, 1998). At the Area A Wetland, the chemical sources consist of dredge 

spoils in the subsurface soil, surface runoff from the Area A Landfill and the Area A Weapons 

Center, and groundwater discharge, (via surface water) from the Area A Landfill. Groundwater 

from the Area A Wetland also discharges to the surface of the Area A Wetland. The exposure 

media for ecological receptors are the surface soil, sediment, and surface water. Plants, 

invertebrates, and vertebrates are exposed to the media by direct contact and ingestion of soil, 

sediment, surface water, and food items. Terrestrial vertebrates may be exposed to chemicals 

found in the air via inhalation. Although this pathway is possible, it is not a significant pathway 

and is not evaluated in this ERA. 
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3.0 ECOLOGICAL EFFECTS EVALUATION 

The preliminary ecological effects assessment is an investigation of the relationship between the 

exposure to a chemical and the potential for adverse effects resulting from exposure. In this step, 

screening levels for toxicity of the chemicals to ecological receptors are compiled. 

3.1 Terrestrial Plants/Invertebrates and Sediment Invertebrates 

Potential risks to terrestrial plants/invertebrates and sediment invertebrates resulting from 

exposure to chemicals were evaluated by comparing chemical concentrations to ecological 

screening levels. These toxicity values are expressed in units of concentration because the 

media of concern are in direct contact with the terrestrial plants/invertebrates and sediment 

invertebrates. 

3.2 Terrestrial Wildlife 

Risk to terrestrial receptors for exposure to chemicals of potential concern (COPCs) in surface 

soil, sediment, and surface water were determined using food chain models to estimate the 

Chronic Daily Intake (COl) and compare the COl to toxicity refereAce values (TRVs) representing 

acceptable daily doses in mg/kg-day. The TRVs were developed from NOAELs and LOAELs 

obtained from wildlife studies. The majority of the TRVs were obtained from the ORNL 

Toxicological Benchmarks for Wildlife: 1996 Revision (Sample et aI., 1996) and the EPA Eco SSL 

documents, but were supplemented with other toxicity information when necessary. 

Attachment 3 presents the TRVs for the mammals and birds that were used in the ERA and the 

source of the TRVs. If a subchronic study was used to develop the TRV, the final value was 

multiplied by a factor of 0.1 to account for uncertainty between subchronic and chronic effects. 

Also, the LOAEL was multiplied by a factor of 0.1 to estimate a NOAEL TRV if only a LOAEL 

study was available. The Eco SSL document provided NOAELs and LOAELS for various studies 

but overall TRVs values were calculated only for NOAELs in the chemical-specific Eco SSL 

documents, because the Eco SSLs are conservative screening levels. Therefore, the data from 

the chemical-specific Eco SSL documents were used to calculate overall LOAEL values for 

several metals as the geometric mean of growth and reproduction data. 
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4.0 CHARACTERIZATION OF EXPOSURE 

This portion of the ERA includes identification of contaminant concentration data used as the 

exposure point concentrations (EPCs) to represent ~cological exposure in various media. 

Terrestrial plants and invertebrates are exposed to chemicals in the surface soil, and aquatic 

receptors are exposed to chemicals in the surface water and sediment through ingestion and/or 

direct contact. Maximum concentrations were used as the EPCs for comparison to the screening 

values in order to select COPCs. 

Total exposure of terrestrial wildlife to COPCs in soil, surface water, and sediment (and 

associated food items such as plants and invertebrates) were determined for the surrogate 

Wildlife species using the following equation: 

Where: 

COl 

Cf 

If 

Cs 

Is 

Cw 

Iw 

H 

BW 

CDI= [(Cf * If)+ (Cs * Is)+ (Cw * IW)]* H 
BW 

Chronic daily intake (mg/kg-day) 

Contaminant concentration in food - (see discussion below) 

Food ingestion rate (kg/day) 

Contaminant concentration in surface soli or sediment (mg/kg) 

Incidental surface soil or sediment Ingestion rate (kg/day) 

Contaminant concentration in surface water (ug/L) 

Incidental surface water ingestion rate (Uday) 

Portion of food intake from the contaminated area (unitless) 

Body weight (kg) 

Chemical concentrations in food items for soil invertivorous and herbivorous receptors were 

calculated using soil-to-invertebrate or soil-to-plant bioaccumulation factors (BAFs) and 

regression equations from the EPA Eco SSL Guidance Document (EPA, 2005) or BAFs from 

published sources. The following equation was used to calculate the chemical concentration in 

plants or invertebrates when BAFs were used: 
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Where: 

Cf 

Cs 

BAF 

Cf = Cs* BAF 

Contaminant concentration in food (mg/kg) 

Contaminant concentration in surface soil (mg/kg) 

Biota-soil bioaccumulation factor (unltless) 

Chemical concentrations in food items for sediment invertivorous receptors were calculated using 

sediment-to-invertebrate BSAFs from the Biota Sediment Accumulation Factors for Invertebrates: 

Review and recommendations for the Oak Ridge Reservation (ORNL, 1998) or sediment-to-fish 

BSAFs from the Incidence and Severity of Sediment Contamination in Surface Waters of the 

United States, Volume 1 :National Sediment Quality Survey: Second Edition (USEPA, November 

2004). The fish BSAF were used for the organic chemicals (except PCBs) because sediment 

Invertebrate BSAF were not available for most organic chemicals. Contaminant concentrations in 

food Items for the sediment invertivorous mammals and birds were calculated as follows: 

Where: 

Where: 

Cf 

Csd 

BSAF 

Cf 

Csd 

BSAF 

%L 

%TOC 

= 

= 

= 

= 

= 

Cf (for metals) = Csd * BSAF 

Contaminant concentration in food (mg/kg) 

Contaminant concentration in sediment (mg/kg) 

Biota-sediment bioaccumulation factor (unitless) 

Cf (for organics) = CsD * (BSAF * %L ). 
%TOC 

Contaminant concentration in food (mg/kg) 

Contaminant concentration in sediment (mg/kg) 

Biota-sediment bioaccumulation factor (for organics)(unitless) 

Percent lipids [9.44% (dry weight) for invertebrates (see Attachment 2)] 

Percent total organic carbon (TOC) [4.2% (average TOC for the site)) 

Although frog and bird tissue data were collected from the site, the tissue data was not used in 

the food chain model because the locations of these samples is not known; some of the samples 

were collected at other sites (i.e., Area A Downstream). However, the tissue data is discussed in 

the uncertainty analysiS section of this SERA. Attachment 4 presents the analytical data for the 

tissue samples. The exposure assumptions (i.e., ingestion rate, body weight) were obtained 

primarily from the Wildlife Exposure Factors Handbook (US EPA, 1993) with other sources used 
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as necessary. Table 5-5 summarizes the exposure factors that were used for the food chain 

model and Attachment 2 presents the derivation of ' those parameters. The percent lipids for 

invertebrates were calculated by averaging the dry-weight percent lipid values for freshwater 

crustacea, freshwater molluscs, and freshwater worms in from the US Army Engineer research 

and Development Center, Waterways Experiment Station, Environmental Laboratory (see 

Attachment 2). The food ingestion rates are on a dry weight basis. The sources of the BAFs and 

BSAFs are presented in Attachment 2. Contaminants that do not have BAFs or BSAFs were 

assigned a default value of 1.0. 

The following input parameters were used in the dose equation ,under the conservative screening 

scenario: 

• Maximum surface soil, sediment, and surface water concentrations 

• Maximum BAFs and BSAFs 

• Conservative receptor body weights and ingestion rate 

For refining the conservative exposure-assumptions in Step 3a, the following input parameters 

were used: 

• Average surface soil, sediment, and surface water concentrations 

• Average BAFs or BSAFs 

• Average receptor body weights and ingestion rates 
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5.0 RISK CHARACTERIZATION 

The risk characterization is the final phase of an ERA that compares exposure to ecologica'l 

effects. It is at this phase that the likelihood of adverse effects occurring as a result of exposure 

to a stressor was evaluated. An ecological effects quotient (EEQ) approach was used to 

characterize the potential risk to ecological receptors. This approach characterizes the potential 

effects by comparing exposure concentrations/doses to effects data. When EEQ values exceed 

1.0, it is an indication that ecological receptors are potentially at risk; additional evaluation or data 

may be necessary to confirm with greater certainty whether ecological receptors are actually at 

risk, especially since most benchmarks are developed using conservative exposure assumptions 

and/or studies. The EEQ value should not be construed as being probabilistic; rather, it is a 

numerical indicator of the extent to which an exposure point concentration exceeds or is less than 

a benchmark. 

The EEQs for surface soil receptors were calculated as follows: 

where: 

EEQ 

Css 

SSSL = 

'EEQ= Css 
SSSL 

Ecological Effects Quotient (unitless) 

Contaminant concentration in surface soil (ug/kg or mg/kg) 

Surface soil screening level (ug/kg or mg/kg) 

The EEQs for aquatic receptors were calculated as follows: 

where: 

EEQ -, 

Csw = 

Csd = 

SwSL = 

SdSL = 

EEQ = Csw or Csd 
SwSL SdSL 

Ecological Effects Quotient (unitless) 

Contaminant concentration in surface water (ug/L) 

Contaminant concentration in sediment (ug/kg or mg/kg) 

Surface water screening level (ug/L) 

Sediment screening level (ug/kg or mg/kg) 
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The EEO for the terrestrial wildlife model was calculated as follows: 

where: 

EEO 

CDI 

TRV 

EEO= CDI 
TRV 

Ecological effects quotient (unitless) 

Chronic daily intake dose (mg/kg-day) 

Toxicity reference value (NOAEL or LOAEL) (mg/kg-day) 

5.1 Selection of Contaminants of Potential Concern 

The final part of the screening evaluation is selection of COPCs. Chemicals that are not selected 

as COPCs are assumed to present negligible risk to ecological receptors and are not considered 

for further evaluation in .the ERA. Chemicals that are retained as COPCs are evaluated further in 

Step 3a to determine if they are carried through as chemicals of concern (COCs). Ecological 
J 

COPCs were selected using the following procedures: 

• Chemicals with EEOs greater than 1.0 (using screening values) were initially selected as 

COPCs for further evaluation because they have a potential to cause risk to ecological 

receptors. 

• Chemicals with EEOs great~.r than 1.0 based on the food chain model using NOAELs were 

initially selected as COPCs because the)' have the potential to cause risk to higher trophic 

level mammals and birds. 

• Chemicals without screening values were initially selected as COPCs but are only evaluated 

qualitatively. 

• Calcium, magnesium, potassium, and sodium were not retained as COPCs because they are 

essential nutrients that can be tolerated by living sy'stems even at high concentrations. No 

evidence indicates that these chemicals are related to site operations, and they are not 

considered hazardous chemicals. 
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5.1.1 COPCs for Terrestrial Invertebrates and Plants 

The data used to select COPCs for terrestrial invertebrates and plants include the surface sOil (0-

2 feet) samples collected as part of the Phase I RI. Attachment 4 presents the analytical results 

for chemicals that were detected in at least one surface soil sample. Table 5-1 presents the 

summary statistics for the surface sOil data, along with the selection of the COPCs. In summary, 

as a result of the screening process: 

• Four VOCs were initially selected as COPCs because screening levels are not available for 

those chemicals. 

• Two SVOCs [plus total polyaromatic hydrocarbons (PAHs)] were initially selected as COPCs 

because their maximum detected concentrations were greater than their respective screening 

levels. Two SVOCs were initially selected as COPCs because screening levels are not 

available for those chemicals .. 

• Two pesticides were initially selected as COPCs because screening levels are not available 

for those chemicals. 

• Nine metals were· initially selected as COPCs because their maximum detected 

concentrations were greater than their respective screening levels. Also, aluminum and iron. 

were initially selected as COPCs because the Eco-SSL documents for these metals indicates 

that the toxicity of these metals are related to the pH of the soil. However, soil pH data were 

not available, so these metals were initially selected as COPCs. 

5.1.2 COPCs for Sediment Invertebrates 

The data used to select COPCs for sediment invertebrates include the sediment samples 

collected as part of the Phase I and Phase II Rls, and the FFS. The sediment data from the Area 

A Weapons Center was not used for the ERA but the data are included on the Figures in 

Attachment 1. Attachment 4 presents the analytical results for chemicals that were detected in 

at least one sediment sample. Table 5-2 presents the summary statistics for the sediment data, 

along with the selection of the COPCs. In summary, as a result of the screening process: 

.' Three VOCs were initially selected as COPCs because their maximum detected 

concentrations were greater than their respective screening levels. 

18 



• 

• Twenty SVOCs (plus total PAHs) were initially selected as COPCs because their maximum 

detected concentrations were greater than their respective screening levels. One SVOC was 

initially selected as a COPC because a screening level was not available for this chemical. 

• Fifteen pesticides (plus total DDT) and one PCB were initially selected as COPCs because 

~helr maximum detected concentrations were greater than their respective screening levels. 

• Fourteen metals were initially selected as COPCs because their maximum detected 

conc,entratlons were greater than their respective screening levels. Three metals were 

initially selected as COPCs because screening levels are not available for those metals. 

5.1.3 COPCs for Aquatic Receptors 

The data used to select COPCs for aquatic receptors include the surface water samples collected 

as part of the Phase I and Phase II Rls, and the surface water samples collected as part of the 

Area A Landfill monitoring program with the exception of the seep sample at location 3MSP01 

because that sample is not located in the Area A Wetland. Attachment 4 presents the analytical 

results for chemicals that were detected in at least one surface water sample during the Phase I 

and Phase II Rls. Appendix 0 presents the analytical results for chemicals that were detected in 

at least one surface water sample collected as part of the Area A Landfill monitoring program. 

Tables 5-3 and 5-4 present the summary statistics for the surface water data collected as part of 

the Phase I and Phase II Rls, and Area A Landfill monitoring program, respectively, along with 

the selection of the COPCs. In summary, as a result of the screening process: 

Phase I and Phase II RI Data 

• Nine metals (total) were initially selected as COPCs because their maximum detected 

concentrations were greater than their respective screening levels. One metal (total) was 

initially selected as a COPC because a screening level was not available for this metal. 

• Five metals (dissolved) were initially selected as COPCs because their maximum detected 

concentrations were greater than their respective screening levels. One metal (dissolved) 

was initially selected as a COPC because a screening level was not available for this metal. 
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Area A Landfill Data 

• Three PAHs and one non-PAH SVOC were initially selected as COPCs because their 

maximum detected concentration were greater than their respective screening levels. 

• Fourteen metals (total) were initially selected as COPCs because their maximum detected 

concentrations were greater than their respective screening levels. 

• Seven metals (dissolved) were initially selected as COPCs because their maximum detected 

concentrations were greater than their respective screening levels. 

5.1.4 COPCs for Wildlife 

Tables 5-6 and 5-7 list the chemicals that retained for food chain modeling because they were 

bioaccumulative chemicals and/or were detected at concentrations that were greater than 

screening levels based on risks to wildlife. Most of the screening levels used to select the 

COPCs in sections 5.1.1 through 5.1.3 are not based on risks to wildlife, but are based on direct 

risks to plants or invertebrates. Therefore, chemicals that are considered to be important 

bioaccumulative chemicals (USEPA, 2000) were retained for food chain modeling even if their 

detected concentrations were less than their respective screening level. A few exceptions are 

noted on Tables 5-1 and 5-2. The surface water data from the Phase I and Phase II Rls were 

included in the dose equation in the food chain model, for the chemicals that were retained as 

COPCs in soil and sediment. ' 

Of the detected chemicals in surface soil, fourteen SVOCs, five pesticides, one PCB, and nine 

metals were retained for food chain modeling. Of the detected chemicals in sediment, 19 

SVOCs, 19 pestiCides, one PCB, and ten metals were retained for food chain modeling. Tables 

5-6 and 5-7 summarize the results of the conservative food chain modeling for the terrestrial and 

aquatic receptors, respectively. Attachment 5 presents the calculation worksheets. Food chain 

modeling using maximum chemical concentrations and conservative input parameters resulted in 

the following: 

Soil Herbivorous Receptors 

• Mercury and selenium were retained as COPCs because the NOAEL EEQs were greater 

than 1.0 in the conservative scenario food chain model. 
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SOil Invertivorous Receptors 

• Arocior-1260 and seven metals were retained as COPCs because the NOAEL EEQs were 

greater than 1.0 in the conservative scenario food chain model. . 

Sediment Invertivorous Receptors 

• Eight PAHs, three pesticides, Arocior-1260 and eight were retained as COPCs because the 

NOAEL EEQs were greater than 1.0 in the conservative scenario food chain model. 
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6.0 STEP 3A REFINEMENT 

Step 3a consists of a refinement of ·the conservative exposure assumptions/concentrations to 

evaluate the potential risks to ecological receptors (i.e., plants, invertebrates, and wildlife 

receptors). The objective of the Step 3a evaluation is to further reduce the number of chemicals 

that are retained as COPCs in order to focus additional efforts on chemicals that are of major 

ecological concern. Because the primary objective of, this updated ERA is to assist in determining 

the data needs for the Phas~.III investigation, the Step 3a refinement will primarily focus on ", _.. .... --
general classes of chemicals to fockls future sampling efforts on the risk drivers. 

6.1 Terrestrial Plants and Invertebrates 

Table 5-1 lists the chemicals detected in surface soil that were initially selected as COPCs for 

plants and invertebrates. Attachment 4 In Appendix B presents the positive detection data for 

surface soil. 

Four VOCs in the surface soil samples were retained as COPCs because screening levels were 

not available for those chemicals. Generally, VOCs are not considered toxic to plants and 

invertebrates at low concentrations as indicated by the relatively high screening levels for the 

VOCs that did have screening levels tetrachloroethene (3,800 ug/kg) and trichloroethene (3,000 

ug/kg. Also, the four VOCs, acetone, 2-butanone, carbon disulfide, and methylene chloride, are 

coml1}on or potential laboratory contaminants. For these reasons, VOCs are not chemicals of 

ecofogical concern for plants or invertebrates that warrant further evaluation at this site. 

Two PAHs (plus total PAHs) were retained as COPCs because they were detected at 

concentrations that exceeded the Canadian SQG for benzo(a)pyrene of 0.7 mg/kg which was 

based on decreased growth efficiency in woodlice (EC, 1999a). This value is based on a food 

concentration that was converted to a soil concentration assuming a 0.3 percent fraction of 

organic carbon. This approach was used because the soil concentration of benzo(a)pyrene 

required to produce an effect in the organisms tested were too high to go into solution for 

application (EC, 1999a). In Appendix III of the Canadian SaG document (EC, 1999a), a No 

Observed Effects Concentration (NOEC) of 26,000 mg/kg (based on mortality) was reported for 

earthworms after 14 days. The lowest reported NOEC value for plants was 4,400 mg/kg and was 

based on seedling emergence after 3 days of exposure. Because the maximum detected 

concentrations of both of these PAHs were only slightly greater than the SaG, impacts to plants 

and invertebrates are not expected. The only sample in which the SaG was exceeded was at 

2WMW39DS, which is located immediately next to several sediment samples (see total PAH 
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figure in Attachment 1) so this location may be more representative of sediment. In fact, the 

bOring log from the installation of the monitoring well at this location indicated that the ground was 

saturated). Risks to sediment invertebrates in this area are discussed in Section 6.2. For these 

reasons, PAHs are not chemicals of ecological concern for plants or Invertebrates that warrant 

further evaluation at this site. 

Two other SVOCs, benzoic acid and bis(2-ethylhexyl)phthalate were initially selected as COPCs 

because they did not have soil screening levels. Bis(2-ethylhexyl)phthalate is a common 

laboratory contaminant and is not expected to be site-related. Benzoic acid does not appear to 

be site-related because it was detected at relatively low concentrations across the site. 

Therefore, SVOCs are not chemicals of ecological concern for plants or invertebrates that warrant 

further evaluation at this site. 

Two pesticides (alpha- and gamma-chlordane) were initially selected as COPCs because they did 

not have soil screening levels. They were detected in only 1 of 9 samples each, at relatively low 

concentrations (3 and 2.2 ug/kg). Therefore, they are not widespread across the site and are 

unlikely to impact plants or invertebrates. Therefore, pesticides are not chemicals of ecological 

concern for plants or invertebrates that warrant further evaluation at this site. 

Eight metals were initially selected as COPCs because their maximum detections exceeded 

screening levels. Also, aluminum and iron were initially selected as COPCs because the Eco 

SSL documents for these metals indicates that they should be retained as COPCs only when the 

soil pH is less than 5.5 (for aluminum) or less than 5 or greater than 8 (for iron). Although soil pH 

data were not available for the Area A Wetland, aluminum and iron are typically not considered to 

be toxic to terrestrial plants or invertebrates because their bioavailability is I?w. Therefore, 

aluminum and iron are not likely to impact plants or invertebrates at the site and do. not warrant 

further evaluation at this site for those receptors. 

Cadmium, chromium, copper, .Iead, silver, and vanadium were initially selected as COPCs 

because they were detected at concentrations that exceeded the lower of their respective plant, 

invertebrate, or wildlife Eco-SSL values. For all of these metals, the wildlife Eco-SSL value was 

the lowest, or there were not Eco-SSL values for plants or invertebrates. Table 6-1 presents the 

maximum and average concentrations of each of these metals, along with the lower of the plant 

or invertebrate Eco-SSL values (l!SEPA, 2005b, 2005c, 2006, and 2007), if available. Of these 

metals, the maximum detected concentrations of cadmium, copper, and silver were less than 
• !.. • 

these Eco-SSL values, and the maximum concentration of lead was just slightly greater than the 

Eco-SSL value, so risks to plants or invertebrates are not expected from these metals. Eco-SSL 
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for plants or invertebrates are not available for chromium or vanadium so Table 6-1 presents the 

Canadian Soil Quality GUidelines (SQGs) for these metals (EC, 1999b and 1999c). The 

Canadian SQGs were calculated to be protective of plants and invertebrates from direct contact. 

The maximum chromium concentration slightly exceeds the Canadian SQG, but the average 

concentration is less than the SQG. Therefore, slight exceedence of the SQG does not warrant 

retaining chromium as a COPC for further evaluation of risks to plants or invertebrates. The 

maximum vanadium concentration is less than the Canadian SQG so risks to plants or 

invertebrates are not expected. 

Finally, mercury, selenium, and zinc were initially selected as ,COPCs because they were 

detected at concentrations· that exceeded conservative benchmarks for plants or invertebrate 

(Efroymson et aI., 1997a, 1997b). Therefore, the concentrations of these three metals were 

compared to The Canadian SQGs, which are based on more current data than the screening 

benchmarks (see Table 6-1). The maximum concentrations of mercury and zinc were less than 

their respective Canadian SQGs so risks to plants or invertebrates are not expected. 

Concentrations of selenium were slightly greater than its Canadian SQG in a few samples so 

slight risks to plants and/or invertebrates are possible at these locations. However, based on the 

relatively low concentrations of selenium in the soil «2.5 mg/kg), impacts are not expected to be 

significant enough to warrant retaining selenium as a COPC for further evaluation of risks to 

plants or invertebrates. 

6.2 Sediment Invertebrates 

Table 5-2 lists the chemicals detected in sediment that were initially selected as COPCs for 

sediment invertebrates. Attachment 4 presents the positive detection data for sediment. 

Of the nine VOCs that were detected in the sediment, three were retained as COPCs because 

their maximum detections exceeded the screening level (acetone, 2-butanone, and carbon 

disulfide). All three of these chemicals are common or possible laboratory contaminants. 

Therefore, these VOCs might not be related to site activities. Also, the screening values are 

secondary chronic values (SCV) which were calculated using equilibrium partitioning (Jones et 

aI., 1997). A footnote in Jones et aI., (1997) indicates that acetone and 2-butanone are polar 

nonionic organic compounds, for which the equilibrium partitioning model is likely to provide a 

conservative estimate of exposure. Therefore, those screening levels are very conservative. 

Finally, these VOCs were detected relatively infrequently in the sediment samples (5/28 to 7/28). 

For these reasons, risks to sediment invertebrates from VOCs are not expected to be significant 

enough to warrant retaining them as COPC for further evaluation of risks to these receptors. 
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Of the 21 SVOCs (plus total PAHs) that were initially selected as COPCs in the sediment 

samples, 16 were PAHs, and the rest were 2,4-dimethylphenol, benzoic acid, bis(2-. . 
ethylhexyl)phthalate, carbazole, and pentachlorophenol. Attachment 1 presents a figure that 

shows the total PAH results compared to the screening level (1,610 ug/kg), which is the 

Threshold Effects Concentration (TEC), as well as the Probable Effects Concentration (PEC) of 

22,800 ug/kg from MacOonald el al. (2000). Total PAHs were evaluated instead of the 

individually detected PAHs, in the sediment as part of the Step 3a refinement. This was done 

because the toxicity of PAHs is additive and several studies have reported toxicity data for total 

PAHs (Oi Toro, et aI., 2000). As can be seen from the figure, total PAHs were detected in several 

samples at concentrations that exceeded the TEC, and were detected in four samples at 

concentrations that exceeded the PEC. The samples with the greatest concentrations were 

located adjacent to the Area A Landfill and Area A Weapons Center. The sediment samples in 

the eastern portion .of the Area A Wetland had PAH concentrations that were less than the 

screening level. Therefore, risks to sediment Invertebrates from PAHs are possible so they are 

retained as COPCs for further evaluation of risks to these receptors. 

The remaining five SVOCs are not retained as COPCs for further evaluation of risks to sediment 

invertebrates for several reasons. 2,4-dimethylphenol; bis(2-ethylhexyl)phthalate, and 

pentachlorophenol were detected infrequently In 1 of 28 samples and benzoic acid was detected 

in 2 of 28 samples. Carbazole was detected in 6 of 19 samples. Toxicity data are not available 

for this chemical but the maximum detected concentrations is relatively low (130 ug/kg) compared 

to the concentrations for the PAHs. Therefore, it is assumed that because PAHs are being 

retained as COPCs for further evaluation, any potential risks from carbazole would be accounted 

for by evaluating risks to sediment invertebrates from PAHs. 

Several pesticides were initially selected as COPCs', in the sedimel]t samples because they were 

detected at concentrations that exceeded their respective screening levels. Of these pesticides, . 

4,4'-000, 4,4'-00E, and 4,4'-ODT are considered to be the risk drivers. They were detected 

most frequently (in. approximately 36% of the samples) in the sediment samples, and had the 
i 

greatest EEQs compared to their respective screening levels (see Table' 5-2). The other 

pesticides were detected less frequently, and/or at much lower concentrations compared to their 

respective screening levels. Alpha and gamma chlordane were detected in approximately 30 

percent of the sediment samples, but at much lower concentrations compared to the screening 

level for chlordane. Attachment 1 presents a figure that shown the total OOT (sum of 4,4'-000, 

4,4'-00E, and 4,4'-00T) results compared to the screening level (5.28 ug/kg), whi~h is the TEC, 

as well as the PEC of 572 ug/kg from MacOonald el aI., (2000). As can be seen from the figure, 
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total DDT was detected In several samples at concentrations that exceeded the TEC and PEC. 

The samples with the greatest concentrations were located adjacent to the Area A Landfill. The 

sediment samples in the northern and eastern portion of the Area A Wetland had total DDT 

concentrations that were less than the screening level. Therefore, risks to sediment Invertebrates 

from pesticides are possible so they are retained as COPCs for further evaluation of risks to 

these receptors. However, the further evaluation will focus on 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT 

because these are the primary pesticide risk drivers. It is assumed that any potential risks to 

sediment invertebrates from the other pesticides would be accounted for by evaluating risks from 

4,4'-DDD, 4,4'-DDE, and 4,4'-DDT. 

Ecological-Based Remedial Action Objectives (RAO) were developed as part of the Feasibility 

Study for Soil and Sediment Areq A DownstreamlOBDA Site 3 (Brown and Root Environmental, 

1997). For sediment, an RAO of 2 mg/kg was developed for total DDT (DDTR) using a 

combination of sediment chemistry data, toxicity test data, and macroinvertebrate data. Three of 

the detected concentrations DDTR in the Area A Wetland were greater that 2 mg/kg at locations 

2WSD24, 2WSD25, and TB3). As can be seen from the total DDT figure in Attachment 1, these 

samples are located in the far western portion of the wetland. 

Arocior-1260 was the only PCB initially selected as a COPC in the sediment samples. 

Attachment 1 presents a figure that shows the Arocior-1260 results compared to the screening 

level (59.8 ug/kg), which is the TEC, as well as the PEC of 676 ug/kg from MacDonald el aI., 

(2000). Although from the figure, it appears that Aroclor-1260 was detected in most samples at 

concentrations that exceeded the TEC, as discussed in Secllon 2.3, the figure shows non-detects 

at the detection limit. As seen on Table 5-2 and the positive detection table in Attachment 4, 

Aroclor-1260 was detected in 6 of 33 samples. All of the detections were in the samples located 

adjacent to the Area A Landfill (T1A, T1B, T6A, T6B, T7A, and T7B). Therefore, risks to 

sediment invertebrates from Arocior-1260 are possible in this area so PCBs are retained as 

COPCs for further evaluation of risks to these receptors. 

Several metals were retained as COPCs because they were detected at concentrations that 

exceeded their respective screening levels. Attachment 1 presents figures that show the 

concentrations of selected metals (cadmium, copper, lead, mercury, nickel, and zinc) compared 

to their respective TECs and PECs. As can be seen from the figures, several samples had 

concentrations of these metals that exceeded the TEC, but fewer samples had concentrations 

that exceeded the PEC. There does not appear to be a specific pattern to the elevated 

detections of the metals, with the exception that the concentrations were greatest at 2WTB2, 

adjacent to the Area A Landfill, and in a few samples near the Area A Weapons Center. Other 
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metals that were not plotted also were detected at concentrations that exceeded their respective 

screening levels. Therefore, risks to sediment Invertebrates from metals are possible so metals 

are retained as COPCs for further evaluation of risks to these receptors. 

6.3 Aguatic Organisms 

Tables 5-3 and 5-4 list the chemicals detected in surface water that were initially selected as 

COPCs for aquatic organisms. Attachment 4 in Appendix B presents the positive detection data 

for surface water. Two surface water samples were collected during the Phase I RI and nine 

samples were collected during the Phase II RI. The two locations that were sampled as part of 
.-

the Phase I were resampled during Phase II. Therefore, Table 5-3 only presents the Phase II 

data. 

Gross alpha and beta were the only parameters that were analyzed for dUring the Phase I RI that 

were not analyzed for during the Phase II RI. Radionuchdes are not known to be a concern in the 

Area A Wetland or related to site activities so they are not retained as COPCs for further 

evaluation of risks to aquatic organisms. 

Bis(2-ethylhexyl)phthalate was the only non-PAH SVOC that was initially selected as a CO PC. 

Although it was detected at a concentration that exceeded its screening level, it was detected in 
\ 

only 2 of 24 samples. Also, bis(2-ethylhexyl)phthalate is a common labo~atory contaminants. For 

these reasons, it not retained as a COPC for further evaluation of risks to aquatic organisms. 

Three PAHs were initially selected as COPCs because they were detected at concentrations that 

exceeded their respe~t've screening levels. They we!e detected relatively infrequently (in 2 of 24 

or 5 of 24 samples) are concentrations that just slightly exceeded their screening levels. 

Therefore, they are not likely to significantly impact aquatic organisms at the site and are not 

retained as COPCs for further evaluation of risks to aquatic organisms. 

Several metals were initially selected as COPCs in the total portion because their maximum 

. detections exceeded screening levels. Eight metals were initially selected as COPCs in the 

dissolved portion because their maximum detections exceeded screening levels and boron was 

initially selected as a COPC because it does not have a screening level (see Tables 5-3 and 5-4). 

In accordance with USEPA (1993), dissolved metal more closely approximates the bioavailable 

·fraction of metal in the water column than total recoverable metal. Six of the nine surface water 

samples collected during the Phase II RI were analyzed for both total and dissolved metals; three 

samples were only analyzed for total metals. The three samples that were only analyzed for total 
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metals, 2WSW8, 2WSW9, and 2WSW10, were located south of the Area A wetland, in areas with 

little aquatic habitat (see Figure 1-3). Therefore, this evaluation will only focus on the six samples 

that were analyzed for dissolved metals. 

Based on the Phase II RI data, several metals were detected in the dissolved fraction at 

concentrations that exceeded screening levels. The metals with the greatest magnitude of 

exceedences compared to the screening levels are barium, iron and manganese (see Table 5-3 

and the positive detection table in Attachment 4). The greatest concentrations of these metals 

were in the samples located closest to the landfill (2WSW11 and 2WSW12) and the sample just 

above the dike (2WSW2). Similar results were found for the chemicals detected in the samples 

collected as part of the Area A Landfill monitoring program, with concentrations of barium, iron, 

and manganese having the greatest magnitude of criteria exceedences (see Table 5-4 and the 

positive deteCtion table In Appendix 0). Concentrations of other metals such as copper, lead, and 

zinc exceeded their respective criteria in only a few samples. 

In summary, metals were detected in several samples at concentrations that exceeded screening 

levels so impacts to aquatic organisms fr,om the metals are possible. The amount of water in the 

wetland varies throughout the. year based on the amount of rainfall. Because of this, the 

concentrations of metals in the surface water samples vary throughout the rounds. For example, 

at location SG-19, concentrations of iron in the filtered samples were 50 ug/L, 160 ug/L, 11,500 

ug/L, and 1,900 ug/L (50 U in the duplicate sample) in samples collected during Rounds 16,17, 

18, and 19, respectively. Two of the concentrations are less than the screening level of 1,000 

ug/L and two concentrations are greater that the screening level. Therefore, the potential for 

impacts to aquatic organisms will vary over time. 

6.4 Terrestrial Receptors 

As presented in Section 5.1.4, the EEQs from the terrestrial food chain modeling were greater 

than 1.0 for several chemicals using maximum chemical concentrations and conservative 

exposure assumptions. Therefore, as part of the Step 3a refinement, risks were recal~ulated 

using average chemical concentrations and average exposure assumptions. 

Table 6-2 presents the NOAEL and LOAEL EEQs from the terrestrial food chain models for soil 

herbivorous and invertivorous receptors using average inputs and Table 6-3 presents the NOAEL 

and LOAEL EEQs from the terrestrial food chain models for sediment invertivorous receptors 

using average inputs. The following bullets summarize the results for the various receptors: 
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• Soil herbivorous receptors: No chemicals had ,NOAEL EEOs greater than 1.0 using the 

average ::;cenario. 

• Soil. invertivorous receptors: NOAEL EEOs greater than 1.0 for cadmium, copper, lead, 

mercury, vanadium, and ZinC in the robin food chain model; NOAEL EEOs greater than 1.0 

for Aroclor-1260, cadmium, and mercury in the shrew food chain model. Mercury in the robin 

model was t.he only chemical that had a LOAEL EEO slightly greater than 1.0 with an EEO of 

1.6. 

• Sediment invertivorous receptors: NOAEL EEOs were greater than 1.0 for Aroclor-1260, 

copper, mercury, and nickel in the mallard food chain model; the NOAEL EEO .was greater 

than 1.0 for Aroclor-1260 in the raccoon food chain model. 

With the exception of mercury in the robin model, the EEOs based on NOAELs in the robin and 

shrew food chain models were low «4.0) and the EEOs based on LOAELS were less than 1.0. 

Therefore, it is not likely that small mammals of birds will be significantly impacted by these 

chemicals so they are not retained as COPCs for further evaluation of risks to these receptors. 

In the robin model, mercury had an EEO of 16 based on the NOAEL, and an EEO of 1.6 based 

on the LOAEL. Mercury was detected in 4 of 9 soil samples at maximum and average 

concentrations of 0.69 mg/kg and 0.25 mg/kg, respectively. The average mercury concentration 

is slightly greater than the site-specific background concentrations of mercury (0.055 mg/kg). The 

elevated EEOs is primarily due to the due to the conservativeness of the model and the very low 

TRVs for birds. However, qased on the relatively low concentrations of mercury in .the soil 

samples across the site (see Table 1 in Attachment 4), it does not appear that mercury is related 

to site activities. Finally, although the exact locations of the bird samples is not known, mercury 

was detected in only 1 of 17 bird samples at a low concentration of 0.083 mg/kg (see Tables 4 

and 6 in Attachment 4). This is likely because the high levels of organic carbon in the Area A 

Wetland (see Figure in Attachment 1) are reducing the bioavailability of mercury. Therefore; 

mercury is not retained as a CO PC for further evaluation ?f risks to birds. 

For metals in the mallard and raccoon models, the EEOs based on NOAELs were low «4.0) and 

the EEQs based on LOAELS were less than 1 :0. Therefore, it is not likely that mammals of birds 

will be significantly impacted by metals so they are not retained as COPCs for further evaluation 

of risks to these receptors. 
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For Aroclor-1260, the EEOs based on the NOAEL were greater than 1.0 for the mallard and the 

raccoon models, but the EEOs were less than 1.0 based on the LOAELs. Aroclor-1260 was 

detected in only 6 of 33 samples at a maximum concentration of 1.5 mg/kg. As indicated in 

Section 6.2, all of the detections were in the samples located adjacent to the Area A Landfill. The 

TOC in these samples was relatively high 2 to 6 percent (see TOC Figure in Attachment 1 and 

the analy1lcal results In Table 2 in Attachment 4) so the bioavailability of the PCBs is expected to 

be low. Finally, the home range for the mallard (275 to 1500 acres) and the raccoon (96 to 6300 

acres) are much larger than the size of the Area A Wetland (23 acres). Therefore, because the 

EEOs based on the LOAEL were less than 1.0, the bioavailability of the PCBs are expected to be 

low, and invertivorous birds and mammals will not likely obtain all of their food from the site, risks 

to these receptors are expected to be low so PCBs are not retained as COPCs for further 

evaluation of risks to invertivorous birds and mammals. 
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7.0 ECOLOGICAL RISK UNCERTAINTY ANALYSIS 

This section presents some of the general uncertainties associated with ecological risk 

assessment. 

7.1 Uncertainty in Measurement and Assessment Endpoints 

Measurement endpoints were used to evaluate the assessment endpoints that were selected for 

this ERA, but the measures of effects were not the same as the assessment endpoints. 

Therefore, the measures were used to predict effects to the assessment endpoints by selecting 

surrogate species that were evaluated. For example, mortality of a raccoon was used to assess 

mortality of the small mammal population. However, predicting mortality to a raccoon may either 

under or overprotect the small mammal population, 'resulting from differences in ingestion rates, 

toxicity, food preferences, etc., between the different species. 

Several endpoints were not quantitatively evaluated in the ERA. For example, risks to reptiles 

and amphibians were not quantitatively evaluated because exposure factors are not established 

for most species, and toxicity data are very limited. 

7.2 Uncertainty in Exposure Characterization 

The contaminant dose to terrestrial wildlife is calculated using an equation that incorporates 

ingestion ra,tes, body weights, bioaccumulation factors, and other exposure factors. These 

exposure factors are obtained from literature studies or predicted using various equations. 

Ingestion rates and body weights vary between speCies, especially ~etween species inhabiting 

different areas. 

Bioaccumulation of contaminants into various biological media (i.e., plants, invertebrates, small 

mammals) depends on characteristics of the media such as pH, organic carbon, etc. The 

bioaccumulation factors that were used for the ERA came from a variety of sources, as indicated 

in Appendix G.4. All the values were from the literature because no site-specific values are 

available. There are uncertainties associated with accumulation factors from the literature 

because they may either underpredict of overpredict tissue concentrations, depending upon how 

representative the factors are for site conditions. For the organic chemicals, adjustments are 

made for differences in percent lipid values for invertebrates which helps decrease some of the 

uncertainties. 

31 



Frog tissue samples were collected during the Phase I RI. The frog data were not used in the 

food chain model because it was assumed that the raccoons would consume 100 percent 

sediment invertebrates, which IS more conservative than a diet of invertebrates and frogs. This 

can be seen by comparing the maximum concentrations of metals in the tissue samples (Table 5 

in Attachment 4) to the metals concentrations estimated in sediment invertebrates in the food 

chain model (Attachment 5). Therefore, potential risks to sediment Invertivorous mammals would 

have been lower than what was predicted in the food chain model had the frog data been used. 

7.3 Uncertainty in Ecological Effects Data 

Uncertainty exists in the ecological effects data, including the screening levels and wildlife TRVs. 

Several of the screening levels are very conservative, and typically are based on studies where 

the bioavailability of the chemical is much greater than it is in the environment. 

The NOAELs/LOAELs used for the wildlife endpoints species are based on species other than 

the endpoint species (Le., rats, mice). Uncertainty exists in the application of toxicity data across 

species because the contaminant may be more or less toxic to the endpoint species than it was 

to the test study species. 

7.4 Uncertainty in Risk Characterization 

The potential for adverse risks may' be anticipated if an EEO is greater than or equal to 1.0 

regardless of the magnitude of the EEO. Although the relationship between the magnitude of an 

EEO and toxicity is not necessarily linear, the magnitude of an EEO can be used as rough 

approximation of the extent of potential risks, especially if there is sufficient confidence in the 

screening level used. Uncertainty exists in how the predicted risks to a species at the sites 

translate into risk to the population in the area as a whole. 
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8.0 SUMMARY/CONCLUSIONS 

This section presents a summary of the conclusions of the ecological risk assessment that was 

conducted for the site. 

8.1 Risks to Terrestrial Plants and Invertebrates 

Although several chemicals were detected at concentrations that exceeded their respective 

screening levels, during the Step 3a evaluation, It was determined that risks were not great 

enough for any chemicals to warrant further evaluation at this site., 

8.2 Sediment Invertebrates 

Several chemicals were initially selected as COPCs because they were detected at 

co.ncentrations that exceeded their respective screening levels. However, during the Step 3a 

evaluation, it was determined that the primary risk drivers were PAHs, 4,4'-000, 4,4'-00E, 4,4'­

DDT, PCBs, and metals. Therefore, risks to sediment invertebrates need to be further evaluated 

for these chemicals. 

8.3 Aguatic Organisms 

Several chemicals were initially selected as COPCs because they were detected at 

concentrations that exceeded their respective screening levels. Therefore, there may be potential 

impacts to aquatic organisms that are exposed to these chemicals. The concentrations of most 

of the chemicals only exceeded their respective screening level in a few samples. However, 

concentrations of barium, iron, and manganese had the greatest numbers and magnitude of 

criteria exceedences. The concentrations of metals in the surface water samples vary throughout 

the rounds so the potential for impacts to aquatic organisms will va~y over time. 

8.4 Terrestrial Receptors 

Several chemicals had EEQs greater than 1.0 based on the conservative food chain models. 

Fewer chemicals had EEQs greater than 1.0 after the food chain model ~as refined in Step 3a. 

During the Step 3a evaluation, it was determined that risks to wildlife were not great enough for 

any chemicals to warrant further evaluation at this site. 
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USEPA, 2005. Ecological Soil Screening Level for Vanadium, Interim Final. Office of Emergency 

and Remedial Response. OSWER Directive 9285.7-75. April. 

USEPA, 2006. Ecological Soil Screening Level for Copper, Interim Final. Office of Emergency 

and Remedial Response. OSWER Directive 9285.7-68. July. 
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Chemical 

Volatile Organics (ug/kg) 
2-BUTANONE . 
ACETONE ." 
CARBON DISULFIDE .._ 
METHYLENE CHLORIDE 

TOTAL DDT") 
Inorganics (mg/kg) 

ARSENIC 

BARIUM 

BERYLLIUM 

," 
CALCIUM 

-', 

COPPER 
IRON 

TABLE 5-1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL (PHASE I RI) 
SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 

Ecological Risk Screenln 

Mimmum Maximum Sample of Maximum 
Average of Average of 

Frequency Ecological 
Concentration ") Concentration (1) Concentration 

All Samples Postlve 
of Detection Screening Source of 

(2) Detections (3) 
Effects 

Level Screening Level 
Quotient ") 

40 69 J 090690-2WTB6(0-2) 26 50 3/9 12500 CCME 0006 
52 10 2W -SU-45DS-00-99 13 76 2/9 12500 CCME 00008 
28 28 2W-SU-39DS-00-99 14 28 1/8 12500 CCME 0.002 
3 3 2W-SU-39DS-00-99 54 3 1/9 NA NA NA 

110 370 J 090690-2WTB2(0-2) 136 184 2/9 40000 ORNL - Plant 001 
tl0 370 090690-2WTB2(0-2) 33 148 2/9 40000 ORNL - Plant 0.01 
2.2 2.2 2W-SU-39DS-00-99 54 2.2 1/9 NA NA NA 

50 732 2W-SU-39DS-00-99 21 64 3/9 12500 CCME 0005856 

4860 17900 J 083090-2WTB8(1-3) EPA ECO-SSL,9 \0'1 

12 B 15.1 2W-SU-45DS-OO-99 EPA ECO-SSL'9I 

283 B 93.8 083090-2WTB8(1-3) EPA ECO-SSL'9I 
090590-2WTB7(0-2)-D, 

090690-2WTB2(0-2), 

I I EPA ECO-SSL(9) 028 B 1 8 J 083090-2WTB8(1-3) 10 11 8/9 21 009 
0.16 B 72 090690-2WTB2(0-2)-D 38 42 8/9 I EPA ECO-SSL'9I 20 
1170 J 3690 J 090690-2WTB2(0-2)-D 1799 1799 9/9 I NA I NA NA 

122 102 083090-2WTB8(1-3) 585 585 9/9 EPA ECO-SSL'" 3.9 
48 B 127 090590-2WTB7(0-2)-D 9.2 9.2 9/9 I 13 I EPA ECO-SSL'" 098 

16.9 64.1 J 090690-2WTB6(0-2) 360 360 9/9 : EPA ECO-SSL'9I 229 
8100 30800 090690-2WTB4(0-2) 23317 23317 9/9 I 5>pH>8 I EPA ECO-SSL",lO,j NA 

Retain'ed Retained for 

as COPC Rationale Food Chain 

(yes/no) Mode"ng?'~) 

No BSL Yes 
No BSL Yes 
No BSL Yes 
Yes NTX Yes 
No BSL Yes 
No BSL No 
Yes NTX Yes 

No BSL NoI l1
) 

No 
No(? 

No,7I 

No BSL No 

Yes ASL Yes 
NA NUT No 

Yes ASL Yes 

No BSL Nol71 

Yes ASL Yes 

Yes NTX" 0
b) No 



TABLE 5-1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL (PHASE I RI) 

SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

SELENIUM 
SILVER 

Chemical 

~ 
VANADIUM 
ZINC 

Footnotes 
\~~ 

Minimum I Maximum 
Concentration (1) Concentration (1) 

Sample of Maximum 
Concentration 

PAGE 2 OF2 

Average of I Average of I Frequency 
All Samples Postive of Detection 

(2) Detections (3) 

Screening 
Level 

Rationale Codes' 

Source of 
Screening Level 

Retained for 
Rationale I Food Chain 

1 - Sample and duplicate are conSidered as two separate samples when determining the minimum and maximum For Selection as a COPC or for Further Evaluation 
ASL = Above COPC Screening Level concentrations detected and as one'sample when determining the frequency of detection. 

2 - Average of all analytical results are calculated uSing half of the detection limit for nondetects. 
3 - Average of positive analytical results only 
4 - The ecological effects quotient is the maximum detected concentration divided by the screening level 
5 - Values are based on positive detections only. 

BSL = Below COPC Screening Level 
NTX = No ToxIcity Data Available/Screening Level not Available 
NUT = Essenltal Nutrient 

6 - Important bioaccumulatlve chemicals from USEPA (2000) were retained for food chain m-odellng even If the maximum detected concentration was less than the screening level, except as noted In Footnote 7 and 8 
7 - Not retained as a COPC because the maximum detected concentratIOn was less than the Eco SSL based on mammanl andlor birds. 
8 - Although vanadium IS not considered an Important bloaccumulatlve chemical from USEPA (2000), It was retained for food chain modeling because the maximum detected concentration was greater than an Eco SSL based on wildlife. 
9 - Source of screening value IS the lower of the plant, Invertebrate, or wildlife ecological sOil screening level (Eco-SSL) (U S. EPA, 2003 and 2005) 
10 - a) Eco SSL IS based on the pH of the soil; b) SOil pH data are not available. 

11 - Although these parameters are conSidered bloaccumulative, they are not Included In the food chain model because the food chain model IS conducted on the indiVidual chemicals that make up the totals 

COPC = Chemical of Potenlal Concern 
CCME = Canadian CounCil of Ministers of the EnVIronment 
NA = Not Available or Not Applicable. 
ORNL - Oak Ridge National Laboratory 

Sources' 
• CCME, 1997 Recommended Canadian SOil Quality GUidelines. Canadian CounCil of Ministers of the EnVironment. Ottawa, Ontario March. and subsequent updates 
• ORNL·Plant (Efroymson, A.A., M.E. Will, G W. Suter II, and A C. Wooten. 1997a. TOXicological Benchmarks for Screening Contaminants of Potential Concern for 

Effects on Terrestrial Plants: 1997 ReVISion. Oak Ridge Natlo!lal Laboratory. November. ES/ERfTM·85/R3) 
• ORNL Invertebrate (Efroymson. R.A., M E. Will, and G W Suter II. 1997b. TOXicological Benchmarks for Contaminants of Potential Concern for Effects on SOil and Litter Invertebrates 

and Heterotrophic Process: 1997 ReVISion. Oak Ridge National Laboratory November. ES/ERfTM·126/R2) 
· EPA Eco SSL· USEPA Ecological SOil Screening GUidance Document for each chemical available at: http.//www epa.gov/ecotoxlecossll. 



Chemical 

Vifl O . Volatile 0 . /k . ) (ug/kg) 
2-BUTANONE 
ACETONE 
CARBON DISULFIDE 

TABLE 5-2 

OCCURENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - SEDIMENT (PHASE I AND II Rls AND FFS) 
SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 3 

Ecological Risk Screenin~ 

Mmlmum Maximum Sample of Maximum Average of All 
Average of 

Frequency Source of Ecological Retained 
Concentration(') Concentration(') Concentration Samples (') 

Postlve 
of Detection 

Screening 
Screenmg Effects as COPC 

Detections (3) . Level, 
Level Quotient (4) (yes/no)' 

42 J 1400 T8-8 
130 720 112690-2WSD7(0-0 5) 

3J 18 J 112690-2WSD3(O-0 5) 

Retained for 

Rationale 
Food Chain 
Modeling? 



COPPER 
CYANIDE 
IRON 

Chemical 

LEAD 
MA(:;NF~IIIM 

TABLE 5-2 

OCCURENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - SEDIMENT (PHASE I AND 11 Rls AND FFS) 
SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

Minimum 

Concentrationl ') 

Maximum 

Concentrationl' ) 
Sample of Maximum 

Concentration 

PAGE 2 OF 3 

Average of 
Samples 12) 

Average of I Frequency I Screening 
Postlve of DetectIOn Level 

Detections 13) 

Source of I Ecological 
Screening EHects 

Level Quotient 14) 

Retained 
as CO PC 
(yes/no) 

Rationale 

Retamed for 
Food Cham 
Modeling? 



TABLE 5-2 

OCCURENCE, DISTRIBUTION, AND SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN· SEDIMENT (PHASE I AND II Rls AND FFS) 
SITE 2B • AREA A WETLAND, NSB·NLON, GROTON, CONNECTICUT 

PAGE 3 OF 3 

Ecological Risk Screening 

Minimum Maximum Sample of Maximum Average of All 
Average of 

Frequency Source of Ecological Retained 
Chemical Postive Screening 

Concentrationl ') Concentrationl ') Concentration Samples 12) of Detection Screening Effects as COPC 
Detections (J) Level 

Level Quotient 14) (yes/no) 

Shaded screening level Indicates that the maximum detected concentration exceeds the screenmg Jevel, shaded chemical name Indicates thai chemical IS retained as a cope or retamed for food cham modeling 

Footnotes " 
1 . Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentratIOns 

detected and as one sample when determining the frequency of detection. 
'2- Average of all analytical results are calculated uSing half of the detecllOn limit for nondetects. 
3 • Average of positive analytical results only. 
4- The ecological effects quotient IS the maximum detected concentration divided by the screening level. 
5 • Values are based on positive detecllOns only 
6 . Used gamma·SHC as a surrogate ., 
7 • Used endnn as a surrogate 
8 • Used heptachlor epoxlde as a surrogate. 

Rationale Codes 
ror ::;electlon as a COPC or for Further Evaluation' 

ASL = Above COPC Screening Level 
SSL = Selow CO PC Screening Level 
NTX = No TOXICity Data Available/Screenlng Level not Available 
NUT = Essential Nutnent 

9- Although these parameters are considered bloaccumulallve, they are not Included In the food chain model because the food chain model IS conducted on the IndiVidual chemicals that make up the totals 

COPC = Chemical of Potenlal Concern 
SCV = Secondary Chronic Value 
SQB • Sediment Quality Benchmark 
USEPA;' United States EnVIronmental Protection Agency 
TEC = Thershold Effect Concentrations 
NOAA = National Oceanic & Atomsphenc AdmlnlstrallOn 
OMOE = Ontano Ministry of EnVironment and Energy 
NA = Not Available or Not Applicable 

Sources in Order of Preference: 

Retained for 
Food Chain 

Rationale Modelmg? 

1, SQS· USEPA, 2003, Procedures for the DenvatlOn of Equllibnurn Partitioning Sediment Benchmarks (ESBs) for the ProtecllOn of BenthiC Organisms, Auguse (Dleldnn, EPAl600/R·02/010, Endnn, EPAl600/R·02/009) 
2, TEC • MacDonald, D D., C,G, Ingersoll, and T A. Berger 2000. Development and Evaluation of Consensus· Based Sediment Quality GUidelines for Freshwater Ecosystems, 

Archives of Environmental Contamination and TOXicology. Vol 39, pp, 20-31, 
3, OMOE • OMOE 1993, Guidelines for the Protection and Management of AquatiC Sediment Quality In Ontano, Ministry of EnVironment and Energy, August. 
4, USEPA· USEPA, 1996, ECO Update, Ecotox Thresholds. U.S EnVIronmental Proteclton Agency. Office of Solid Waste and Emergency Response Intermillent Bulletin, 

Volume 3, Number 2, EPA540/F-95/038, January 
5, NOAA· Buchman, M,F" 1999. NOAA Screening QUick Reference Tables, NOAA HAZMAT Report 99-1, Seattle, WA, Coastal Protection and RestoratIOn Dlvlson, National 

Oceanic and Atmospheric Administration, Http.llresponse,resloratlon,noaa,gov/cprlsedlmentlsqUirt html 
6, SCV· Jones, D,S" G,W, Suter II, and R,N, Hull. 1997, TOXicological Benchmarks for Screening Contaminants of Potential Concern for Effects on Sedlment·Assoclated Biota 

1997 ReviSion, Oak Ridge National Laboratory, ES/ERITM-95/R4 November 



Chemical 

. . 
ALUMINUM . 
BARIUM 
BORON 

Minimum 
Concentration (1) 

TABLE 5-3 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF 
ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER 

SITE 28 - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Maximum 
Concentration (1) 

Sample of 
Maximum 

Concentration 

Average of 
All Samples 

(2) 

Average of I Frequency I _ I Sou~~;'~ri-E-~~i~-~;;ai(Fi~'~~Tned 
Positive of 

Detections (3) Detection 

Shaded criterion Indicates that the maximum detected concentration exceeds one or more screening criteria and It Indicates that the shaded chemical was retained as a COPC. 



TABLE 5-3 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF 
ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER 

SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Ecological Risk Screening J 
Sample of Average of Average of Frequency Minimum Maximum 
Maximum All Samples Positive of Screening 

Screening Effects as COPC Rationale I 
Chemical 

Concentration (1) Concentration (1) 
Concentration (2) Detections (3) Detection Level 

Source of ECoI09Ica:)i Retained I 
Level_ Q_l!Qtient (4) (ves/no) _L.....------'- -- -- -- _ .. - --

Footnotes 
1 - Sample and duplicate are,consldered as two separate samples when determining the minimum and maximum concentrations detec;ted concentrations and as one sample when determining 

the frequency of detection: ' 
2 - Average of all analy1lcal results are calculated uSing half of the detection limit for nondetects, 
3 - Average of positive analy1lcal results only, 
4 - The ecological effects quotient is the maximum detected concentration diVided by the screenlng,level. 

COPC= Chemical of potential concern 
USEPA= United States Environmental Protection Agency Water Quality Critena (USEPA, 2006) 
CTDEr'= Connecticut Department of EnVIronmental Protection Water Quality Standard (CTDEP, 2002) 
ORNL - Oak Ridge National Laboratory Benchmark (Suter and TSAO, 1996) 

NA= Not Available or Not Applicable 

) 

'" 

Rationale Codes, 
for ~election as a CO PC or for Further Evaluation' 

ASL = Above COPC Screening Level 
BSL = Below COPC Screening Level 
NTX = No TOXicity Data Available/Screening Level not Available 
NUT = Essential Nutnent 



VANADIUM 
ZINC 

Chemical 
Minimum 

Concentration Il} 

TABLE 5·4 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF 
ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN· SURFACE WATER (AREA A LANDFILL SAMPLES) 

SITE 2B • AREA A WETLAND 

Maximum 
Concentration Il} 

. NSB·NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 . 

Sample of Maximum 
Concentration 

Average of 
All 

Samples 12} 

Average of 
Positive 

Detections 13} 

Frequency 
of Detection 

Screening 
Level 

Rationale 



• TA 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF 
ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN· SURFACE WATER (AREA A LANDFILL SAMPLES) 

SITE 2B - AREA A WETLAND 

BARIUM 
BERYLLIUM 

COPPER 
IRON 

Chemical 
Minimum 

Concentration (1) 

Maximum 

Concentration (') 

NSB-NLON, GROTON, CONNECTICUT 

Sample of Maximum 
Concentration 

PAGE 2 OF 2 

Average of 
All 

Samples (2) 

Average of 
Positive 

Detections (3) 

Frequen~y I Screening 
of Detection Level 

Source of 
Screening Level 

Ecological I Retained 
Effects Quotient as CO PC 

(4) (yes/no) 

1 . Sample and duplicate are considerd as two separate samples when determining the minimum and maximum concentrations detected and as one sample when determlng the frequency of detection 
2 . Average of all analytical results are calculated uSing half of the detection limit for nondetects 
3 '. Average of positive analytical results only 
4 . The same maximum concentr1?tion occurred for multlple samples. 

COPC= Chemical of potential concern . 
USEPA FCV= United States Environmental Protection Agency Final Chronic Value (USEPA, 2003) 
USEPA WOC= United States EnVIronmental Protection Agency Water Quality Criteria (USEPA, 2006) 
CTDEP= Connecticut Department of EnVironmental Protection Water Quality Standard (CTDEP, 2002) 
ORNL . Oak Ridge National Laboratory Benchmark (Suter and TS~O, 1996) 
NA= Not Available or Not Applicable 

Rationale Codes 
For Selection as a COPC or for Further Evaluation 

ASL = Above COPC Screening Level 
BSL = Below CO PC Screening Level 
NTX = No ToxIcity Data AvailaBle/Screening Level not Available 
NUT = Essential Nutrient 

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria and It Indicates that the shaded chemical was retained as a CO PC 

Rationale 



TABLE 5-5 

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 
SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 

Species/Exposure Inputs 
Conservative Inputs Average Inputs 

Values Units Values ' Units 
Bobwhite Quail 
Body Weight = BW 1,540E-01 kg 1 751 E-01 kg 
Food Ingestion Rate = If 4,880E-03 kg/day 4.080E-03 kg/day 
Water Ingestion Rate = Iw 2.276E-02 Uday 1.926E-02 Uday 
Soil Ingestion Rate = Is 6,783E-04 kg/day 2.489E-04 kg/day 
Home Range = HR Assume 100% on site 1,880E+01 acres 
Meadow Vole 
Body Weight = BW 1,700E-02 kg 3,580E-02 kg 
Food Ingestion Rate = If 3,756E-03 kg/day 3.488E-03 kg/day 
Water Ingestion Rate = Iw 7.513E-03 Uday 6,261 E-03 Uday 
Soil Ingestion Rate = Is 1.202E-04 kg/day 4,186E-05 kg/day 
Home Range = HR Assume 100% on site 6,590E-02 acres 
American Robm 
Body Weight = BW 7.73E-02 kg 8,04E-02 kg 
Food Ingestion Rate = If 1.25E-02 kg/day 1,19E-02 kg/day 
Water Ingestion Rate = Iw 1.21 E-02 Uday 1,13E-02 Uday 
Soil Ingestion Rate - Is 2,046E-03 kg/day 7.601E-04 kg/day 
Home Range = HR Assume 100% on site 6.100E-01 acres 
Short-TaIled Shrew 
Body Weight = BW 1.500E-02 kg 1.610E-02 kg 
Food Ingestion Rate = If 1.600E-03 kg/day 1.433E-03 kg/day 
Water Ingestion Rate = Iw 4.280E-03 Uday 3.600E-03 Uday 
SOIl Ingestion Rate - Is 4,801 E-05 kg/day 1.289E-05 kg/day 
Home Range = HR Assume 100% on site 9,699E-01 acres 
Raccoon 
Body Weight = BW 3,670E+00 kg 5.636E+00 kg 
Food Ingestion Rate = If 2,370E-01 kg/day 1,840E-01 kg/day 
Water Ingesllon Rate = Iw 4,680E-01 Uday 4.650E-01 Uday 
Sediment Ingestion Rate = Is 2.228E-02 kg/day 1.730E-02 kg/day 
Home Range = HR Assume 100% on site 1558E+03 acres 
Mallard Duck 
Body Weight = BW 1.04E+00 kg 1,17E+00 kg 
Food Ingestion Rate = If 8,20E-02 kg/day 7.83E-02 kg/day 
Water Ingesllon Rate = Iw 6,76E-01 Uday 6,58E-02 Uday 
Sediment Ingesllon Rate = Is 2,706E-03 kg/day 2,583E-03 kg/day 
Home Range = HR Assume 100% on site 1.433E+03 km-radius 



TABLE 5-5 

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 
SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 2 

Notes: 
The exposure factors were derived as presented In Attachment 2. 

The soil/sediment ingestIOn rates were calculated by multiplying the food ingestion rates 
by the following incidental soil/sediment ingestion rates: . 

Conservative Average Source 
Bobwhite Quail 13.90% 6.10% 1,2 
Meadow Vole 3.20% 1.20% 1 
American Robin 16.40% 6.40% 1,4 
Short-tailed Shrew 3% 0.90% 1 
Raccoon 9.4% 9.4% 3· 

Mallard Duck 3.3% 3.3% 3 

1 - U.S. Environmental Protection Agency, 2005. Ecological Soil Screening Level Guidance, 
Office of Emergency and Remedial Response. February. 

2 - Based on the mourning dove. 

3 - Beyer, N., E. Connor, and S. Gerould. 1994 Estimates of Soli Ingestion by Wildlife. 
Journal. of Wildlife Management 58(2) pp. 375-382. 

4 - Based on the American woodcock 



TABLE 5-6 

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO 
SOIL INVERTIVOROUS AND HERBIVOROUS RECEPTORS 

SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

Herbivorous Receptors EEQs Soillnvertivorous Receptors EEQs 
Bobwhite Quail I Meadow Vole 

Chemical NOAEL I LOAEL I NOAEL I LOAEL 
Semlvolatlle Orgamcs 
ACENAPHTHENE 7.8E-04 

ACENAPHTHYLENE 1.2E-03 

ANTHRACENE 9.9E-04 

BENZO(A)ANTHRACENE 1.5E-03 

BENZO(A)PYRENE 1.7E-03 

BENZO( B) FLUORANTH EN E 3.9E-03 

BENZO(G,H,I)PERYLENE 1.BE-03 

BENZO(~FLUORANTHENE 17E-03 

CHRYSENE 21E-03 

DIBENZO(A,H)ANTHRACENE 1.4E-04 

FLUORANTHENE 90E-03 

INDENO(1,2,3-CD)PYRENE 1.1E-03 

PHENANTHRENE 7.6E-03 

PYRENE 1.1 E-02 
.. 

Pesticides/PCBs 

Cells are shaded If the EEQ is greater than 1.0 

NOAEL - No Observed Adverse Effects Level 
LOAEL - Lowest Observed Adverse Effects Level 
EEQ - Ecological Effects Quotient 

7.8E-05 2.6E-04 1.3E-04 

1.2E-04 2.0E-04 2.0E-05 

9.9E-05 1.2E-04 1 2E-05 

1.5E-04 6.7E-02 6.7E-03 

1.7E-04 1.4E-02 1.4E-03 

3.9E-04 1.0E-02 1.0E-03 

1.8E-04 2.7E-03 2.7E-04 

1.7E-04 2.0E-03 2.0E-04 

2.1E-04 8.9E-02 8.9E-03 

1.4E-05 B.6E-04 8.6E-05 

9.0E-04 B.4E-03 4.2E-03 

1.1E-04 1.2E-03 12E-04 

7.6E-04 9.8E-02 9 BE-03 

1.1 E-03 1.8E-02 11E-02 

American Robin I Short-Tailed Shrew 
NOAEL I LOAEL I NOAEL I LOAEL 

1.8E-02 1.8E-03 1.2E-03 5.8E-04 

8.1 E-03 8.1E-04 1.3E-04 . 1.3E-05 

5.3E-03 5.3E-04 5.9E-05 5.9E-06 

2.7E-02 2.7E-03 1.8E-01 1.8E-02 

2.6E-02 2.6E-03 2.9E-02 2.9E-03 

3.7E-02 3.7E-03 1.0E-02 1.0E-03 

1.7E-02 1.7E-03 2.7E-03 2.7E-04 

2.6E-02 2.6E-D3 4.0E-03 4.0E-04 

4.0E-02 40E-03 2.6E-01 2.6E-02 

2.2E-03 2.2E-04 1.8E-03 1.8E-04 

6.0E-02 6.0E-03 5.3E-03 2.7E-03 

1.8E-02 1.BE-03 2.8E-03 2.BE-04 

2.3E-02 2.3E-03 2.5E-02 2.5E-03 

5.4E-02 5.4E-03 8.1 E-03 4.8E-03 



TABLE 5-7 

TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARIO 
SEDIMENT INVERTIVOROUS RECEPTORS 

SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

Sediment Invertivorous Receptors EEQs 
Mallard Duck 

NOAEL LOAEL 

Cells are shaded If the value IS greater than 1.0 

NOAEL - No Observed Adverse Effects Level 
LOAEL - Lowest Observed Adverse Effects Level 
EEQ - Ecological Effects Quotient 
NV - No value could be calculated because toxicity data was not available for this chemical. 



TABLE 6-1 

ALTERNATE SOIL BENCHMARK COMPARISON 
SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUTT 

Lower of 
Maximum Average of All Plant or Canadian 

Chemical 
Concentration(1) Samples (2) Invertebrate SQG 

Eco-SSL(3) Direct Contact(4) 
Inorgamcs (mg/kg) 

CADMIUM 7.2 3.8 32 
CHROMIUM 102 58.5 NA 
COPPER 64.1 J 36.0 70 
LEAD 128 J 42.4 120 
MERCURY 0.69 J 0.25 NA 
SELENIUM 2.4 0.92 NA 
SILVER 4.5 1.5 560 
VANADIUM 75 J 50.8 NA 
ZINC 125 J 70.1 NA 

NA - Not available 
N/A - Not Applicable because an Eco-SSL value was available 

Footnotes 
1 - Sample and duplicate are considered as two separate samples when determining the minimum and 

maximum concentrations detected and as one sample when determinmg the frequency of detection. 
2 - Average of all analytical results are calculated using half of the detection limit for nondetects. 

3 - Eco-SSL - Ecological Soil Screening Level documents for individual chemicals 
4 - Canadian SQG - Canadian Soil Quality Gurdeline documents for individual chemicals 

N/A 
64 
N/A 
N/A 
12 
1 

N/A 
130 
200 

• 



• 
TABLE 6-2 

TERRESTRIAL FOOD CHAIN MODEL - LESS CONSERVATIVE SCENARIO 
SOIL INVERTIVOROUS AND HERBIVOROUS RECEPTORS 

SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

Herbivorous Receptors EEQs Soil Invertivorous Receptors EEQs 
Bobwhite Quail I 

Chemical NOAEL I 
Semlvolatlle Orgamcs 
ACENAPHTHENE 3.3E-04 

ACENAPHTHYLENE S.9E-04 

ANTHRACENE S.7E-04 

BENZO(~ANTHRACENE 48E-04 

BENZO(A)PYRENE 6 SE-04 

BENZO(B)FLUORANTHENE 14E-03 

BENZO(G,H,I)PERYLENE 6.1E-04 

BENZO(~FLUORANTHENE 63E-04 

CHRYSENE 6.3E-04 

DIBENZO(A,H)ANTHRACENE 7.1E-OS 

FLUORANTHENE 2.2E-03 . 

INDENO(1,2,3-CD)PYRENE 4.1E-04 

PHENANTHRENE 4.6E-03 

PYRENE 32E-03 
.. 

Cells are shaded if the EEQ IS greater than 1.0 

NOAEL - No Observed Adverse Effects Level 

LOAEL - Lowest Observed Adverse Effects Level 

EEQ - Ecological ~ffects Quotient 

LOAEL I 

3.3E-OS 

S.9E-OS 

S.7E-OS 

4.8E-OS 

6 SE-OS 

1.4E-04 

6 1 E-OS 

6.3E-OS 

6.3E-OS 

71E-06 

22E-04 

41E-OS 
' 46E-04 

3.2E-04 

Meadow Vole American Robin I Short-Tailed Shrew 
NOAEL I LOAEL NOAEL I LOAEL I NOAEL I LOAEL 

8.4E-OS 4.2E-OS 6.4E-03 6.4E-04 3.6E-04 1.8E-04 

6.SE-OS 6.SE-06 2.0E-03 2.0E-04 29E-OS 2.9E-06 

4.4E-OS 44E-06 1.SE-03 1.SE-04 1.SE-OS 1.SE-06 

1.7E-02 1.7E-03 S 3E-03 S 3E-04 3.1E-02 3.1E-03 

4 lE-03 4 1 E-04 6.9E-03 6.9E-04 6.9E-03 6.9E-04 

2.SE-03 2 SE-04 76E-03 7.6E-04 19E-03 1.9E-04 

6.1E-04 6.1E-OS 3.7E-03 3.7E-04 S.l E-04 S.l E-OS 

S SE-04 S SE~OS 6.4E-03 6.4E-04 8.9E-04 8.9E-OS 

2.2E-02 2.2E-03 7.7E-03 7.7E-04 4.SE-02 4.SE-03 

33E-04 3.3E-OS 7.6E-04 7.6E-OS S.7E-04 S.7E-OS 

1.4E-03 6.8E-04 8.1 E-03 8.1 E-04 6.4E-04 3.2E-04 

3.4E-04 3.4E-OS 4.8E-03 4.8E-04 67E-04 6.7E-OS 

3.7E-02 3.7E-03 6.4E-03 6.4E-04 6.4E-03 6.4E-04 

3.4E-03 2.0E-03 8.4E-03 8.4E-04 1.1 E-03 6.7E-04 



TABLE 6-3 

TERRESTRIAL FOOD CHAIN MODEL - LESS CONSERVATIVE SCENARIO 
SEDIMENT INVERTIVOROUS RECEPTORS 

SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

Sediment Invertivorous Receptors EEQs 
Mallard Duck 

Chemical NOAEL I 
Semlvolatlle Organics 
1,4-DICHLOROBENZENE NV 
2-METHYLNAPHTHALENE 3.7E-03 
ACENAPHTHENE 2.SE-03 
ACENAPHTHYLENE 3.1E-03 
ANTHRACENE 15E-02 
BENZO(A)ANTHRACENE 3.6E-02 
BENZO(A)PYRENE 44E-02 
BENZO(B)FLUORANTHENE 5.5E-02 
BENZO(G,H,I)PERYLENE 3.3E-02 
BENZO(K)FLUORANTHENE 5.1 E-02 
CHRYSENE 4.9E-02 
DIBENZO(A,H)ANTHRACENE 2.9E-03 
FLUORANTHENE 7 SE-02 
FLUORENE 1.4E-02 
INDENO(1,2,3-CD)PYRENE 3.2E-02 
NAPHTHALENE 16E-03 
PENTACHLOROPHENOL 79E-05 
PHENANTHRENE 4.2E-02 
PYRENE 5.1E-02 .. 
Pesticides/PCBs 
4,4'-DDD 4.7E-02 
4,4'-DDE 2.2E-01 
4,4'-DDT 1.6E-01 
ALDRIN NV 
ALPHA-CHLORDANE. S 3E-03 
AROCLOR-1260 S.SE+OO 
BETA-BHC 1.3E-03 
DELTA-BHC 2.1E-03 
DIELDRIN 4.5E-02 
ENDOSULFAN I 1.3E-04 
ENDOSULFAN II 2.6E-04 
ENDOSULFAN SULFATE 2.4E-04 
ENDRIN 2.4E-01 
ENDRIN ALDEHYDE 1.7E-01 
ENDRIN KETONE 2.5E-01 
GAMMA-BHC (LINDANE) 4.SE-04 
GAMMA-CHLORDANE 1.4E-03 
HEPTACHLOR NV 
HEPTACHLOR EPOXIDE NV 
METHOXYCHLOR NV 
Inorganics 
ARSENIC 3.SE-02 
CADMIUM 5.0E-02 
CHROMIUM 1.SE-01 
COPPER . .. -
LEAD 2.SE-01 
MERCURY . .. -
NICKEL 1.1 E-01 
SELENIUM 2.0E-01 
SILVER 2.1E-02 
ZINC .. -
Cells are s,haded If the value is greater than 1.0 

NOAEL - No Observed Adverse Effects Level 
LOAEL - Lowest Observed Adverse Effects Level 
EEQ - Ecological Effects Quotient 

LOAEL 

NV 
3.7E-04 
2.SE-04 
3.1E-04 
15E-03 
3.6E-03 
4.4E-03 
5.5E-03 
3.3E-03 
5.1E-03 
4.9E-03 
2.9E-04 
7 SE-03 
1.4E-03 
3.2E-03 
1.6E-04 
1.0E-05 
4.2E-03 
5.1E-03 

3.SE-02 
1.SE-01 
1.3E-01 

NV 
1.7E-03 
5.5E-01 . 
3.3E-04 
5.1 E-04 
4.0E-03 
1.3E-05 
2.6E-OS 
2.4E-OS 
2.4E-02 
1.7E-02 
2 SE-02 
4.SE-OS 
2.SE-04 

NV 
NV 
NV 

1.7E-.02 
1.1E-02 
2.SE-02 
1.6E-01 
9.2E-03 
3.6E-01 
3.SE-02 
1.0E-01 
7.0E-04 
1.3E-01 

I Raccoon 

I NOAEL I 

1.1E-04 
9.1E-05 
1.7E-04 
4.7E-05 
1.5E-04 
2.3E-01 
4.6E-02 
1.5E-02 
4.SE-03 
7.4E-03 
3.OE-01 
2.3E-03 
6.6E-03 
1.2E-03 
4.7E-03 
2.3E-04 
S.7E-05 
4.5E-02 
72E-03 

3.SE-02 
1.6E-01 
1.2E-01 
22E-03 
1.9E-03 
7.1E+OO 

. 9.1E-04 
4.1E-02 
1.1E-01 
4.2E-03 
S.6E-03 
7.SE-03 
1.3E-02 
9.1E-03 
1 3E-02 
S.9E-OS 
3.2E-04 
6.1E-03 
4.SE-03 
1.3E-03 

2.1 E-02 
5.3E-02 
1.2E-01 . 
5.0E-01 
6.SE-02 
3.7E-01 
2.3E-01 
2.1 E-01 
3.6E-03 
S.3E-02 

NV - No value could be calculated because toxicity data was not available for this chemical. 

LOAEL 

1.1E-05 
9.1E-06 
S.5E-05 
4.7E-06 
1.5E-05 
23E-02 
4.6E-03 
1.5E-03 
4.SE-04 
7.4E-04 
3.OE-02 
2.3E-04 
3.3E-03 
5 SE-04 
4.7E-04 
1.2E-04 
3.3E-05 
45E-03 
4.3E-03 

2.1E-02 
S.SE-02 
6.7E-02 
4.3E-04 
9.4E-04 
7.1 E-01 
1.SE-04 
4.1E-03 
1.2E-03 
4.2E-04 
S.6E-04 
7.SE-04 
1.3E-03 
9.1E-04 
1.3E-03 
S.9E-06 
1.6E-04 
6.1E-04 
4.SE-04 
6.4E-04 

1.1 E-02 
S.9E-03 
4.SE-03 
3.SE-02 
1.7E-03 
7.4E-02 
2.6E-02 
1.3E-01 
1.9E-04 
2.6E-02 
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APPENDIX C - ATTACHMENT 1 

CHEMICAL CONCENTRATION FIGURES 



• General Legend ~or the Concentration Figures 

Green Symbols 

The locations designated with a green symbol have detected concentrations (or 
one-halt'of the reporting limit for non-deteCted chemicals) that are less than their 
respective screening level. The screening levels are the Threshold Effects 
Levels (TECs) from MacDonald et aI., (2000). 

Yellow Symbols 

The locations designated with a yellow symbol have detected concentrations (or 
one-half of the reporting limit for non-detected chemicals) that are greater than 
their respective screening level, but less than their respective Probable Effects 
Concentration (PEC) from MacDonald et aI., (2000). 

Red Symbols 

The locations designated with a red symbol have detected concentrations (or 
one-half of the reporting limit for non-detected chemicals) that are greater than 
their respective PEC. 

For the total organic carbon (TOC) plot, the colors were selected to represent 
ranges of the TOC concentrations based on professional judgment. They are not 
meant to represent any particular "risk" threshold. 
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EXPOSURE PARAMETERS FOR FOOD CHAIN MODELS 
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RECEPTOR PROFILES 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
\ 

The following sections present the receptor profiles for the short-tailed shrew, American robin, meadow vole, 

northern bobwhite quail, raccoon, and mallard duck. The majority of the information for the profiles was 

obtained from the Wildlife Exposure Factors Handbook (USEPA, 1993). The data for ,the incidental soil 

ingestion rates were obtained from the Estimates of Soil Ingestion by Wildlife (Beyer, 1994) or the USEPA 

Ecological SOil Screening GUidance (USEPA, February 2005). 

The food and water ingestion rates are listed in gig (of body weight)-day on a wet weight basis but were 

converted to dry weight for the ERA. The home ranges are presented in hectares in USEPA (December 1993) 

but were converted to acres by multiplying the number of hectares by 2.471. Also note that the estimated 

percent of soil in the diets are listed In dry weight. The attached table presents the calculation of the exposure 

parameters and how the calculations were done. 

Short-Tailed Shrew (Blarina brevicauda) 

Shrews inhabit a wide variety of habitats and are common in areas with abundant vegetative cover. They need 

cool, moist habitats because of their high metabolic and water-loss rates. The short-tailed shrew is primarily 
I , 

carnivorous, eating insects such as earthworms, slugs, and snails . 

The adult body weight for the short-tailed shrew in various habitats ranged from 0.015 to 0.01921 kg with an 

average of 0.0161 kg. The listed food ingestion rates for shrews are 0.49 and 0.62 g/g-day (wet-weight). The 

water ingestion rate was listed as 0.223 gig-day. The food and water ingestion rates in kg/day and Uday, 

respectively, were calculated as shown in the attached table. The food ingestion rates were then multiplied by 

0.16, which is the percent solids of worms (Sample et aI., 1997) to convert the ingestion rate from a wet-weight 

value to a dry-weight value. The incidental soil ingestion rate was calculated by multiplying the ingestion rate 

by the percentage of soil that is incidentally ingested (assumed 3 percent for conservative food chain model 

and 0.9 percent for the average food chain model) from USE'PA (February 2005). 3 percent is the 90th 

percentile value and 0.9 percent is the 50th percentile value from USEPA (February 2005). 

The home range for the shrew (0. 9699 acres) was calculated using data from a tamarek bog in Manitoba 

(only value available). 



/ 

American Robin (Turdus miqratorius) 

American robins' habitats include parks, lawns, moist forests, swamps, open woodlands, and orchards. 

Robins forage on the ground in open areas, along habitat edges, or the edges of streams. They also may 

forage above ground In shrubs and within the lower branches of trees. In the months preceding and during 

the breeding season, robins feed primarily on invertebrates and on some fruits, During the rest of the year 

their diet consists primarily of fruits. 

The adult body weight for the American robin in New York woodlands and forests and in Pennsylvania ranged 

from 0.0773 to 0.0862 kg with an average of 0.0804 kg. The only listed food ingestion rates were for robins in 

Kansas (1.52 gig-day) and California (0.89 gig-day), with an average of 1.205 gig-day. The water ingestion 

rate was estimated as 0.14 gig-day. Studies calculating ingestion rates for the robin included In the USEPA 

(December 1993) are based on a diet comprised of berries. However, because it is assumed that 100 percent 

of the robin's diet is worms for the food chain models, the ingestion rate for the robin was calculated using field 

metabolism scaling as presented on the attached table (Nagy et ai., 1999). These are the values that were 

used in the food chain model for this site. The incidental soil ingestion rate was calculated by multiplying the 

ingestion rate by the percentage of soil that is incidentally ingested (assumed 16.4 percent for conservative 

food chain model and 6.4 percent for the average food chain model) from USEPA (February 2005). The 16.4 

percent and 6.4 percent values are based on the American woodcock. 

The home range for the robin was calculated using data from Tennessee and a New York dense conifer 

forest. The values ranged from 0.27 to 1.04 acres with an average home range of 0.61 acres. 

Meadow Vole (Microtus pennsv!vanicus) 

Meadow voles inhabit grassy fields, marshes, and bogs; however, they prefer fields with more grass, more 

cover, and fewer woody plants. They typically consume green succulent vegetation, sedges, seeds, roots, 

bark, fungi, insects, and animal matter. However, green succulent vegetation makes up the majority of their 

diet. 

The adult body weight for the vole ranges from 0.017 to 0.0524 kg with an average of 0.0358 kg. The only 

listed food ingestion rates for voles range from 0.30 to 0.35 gig-day (wet-weight), with an average of 0.325 g/g­

day. The water ingestion rates are 0.14 (estimated) and 0.21 g/g~day, with an average of 0.175 gig-day. The 

food and water ingestion rates in kglday and Uday, respectively, were calculated as shown in the ~ttached 

table. The food ingestion rates were then multiplied by 0.30, which is the percent solids of young grass 

(Sample et aI., 1997) to convert the ingestion rate from a wet-weight value to a dry-weight value. The 

incidental soil ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil that is 

incidentally ingested (assumed 3.2 percent for conservative food chain model and 1.2 percent for the average 

2 



food chain model) from USEPA (February 2005). 3.2 percent is the 90th percentile value and 1.2 percent is 

the 50th percentile value from USEPA (February 2005). 

The home range for the meadow vole ranges from 0.000494 to 0.2051 acres with an average home range of 
\ 

0.0659 acres. 

Northern Bobwhite Quail (Colinus virginian us) 

Quails inhabit grasslands, Idle fields, pastures, and large clumps of grasses. Bobwhite quails forage in areas 

with open vegetation, some bare ground, and light litter. Seeds from weeds, woody plants, and grasses 

comprise the majority of an adult's diet, although green vegetation has been found to dominate the diet of this 

species In winter in the southern areas of the United States. 

The adult body weight for the bobwhite quail ranges from 0.154 to 0.1939 kg with an average of 0.1751 kg. 

The listed food ingestion rates for quails range from 0.067 to 0.093 gig-day (wet-weight), with an average of 

0.07B gig-day. The water ingestion rate is estim"ated as 0.10 and 0.11 gig-day, and measured as 0.10 to 0.13 

gig-day, for an average water ingestion rate of 0.11 gig-day. The food and water ingestion rates in kgldayand 

Uday, respectively, were calculated as shown in the attached table. The food ingestion rates were then 

multiplied by 0.30, which is the percent solids of young grass (Sample et aI., 1997) to convert the ingestion 

rate from a wet-weight value to a dry-weight value. The incidental soil ingestion rate was calculated by 

multiplying the ingestion rate by the percentage of soil that is incidentally ingested (assumed 13.9 percent for 

conservative food chain model and 6.1 percent for the average food chain model) from USEPA (February 

2005). The 13.9 percent and 6.1 percent values are based on the mourning dove. 

The home range for the quail ranges from 8.9 to 41.3 acres with an average home range of 18.8 acres. 

Raccoon (Procyon lotor) 

Raccoons are found near virtually every aquatic habitat, particularly in hardwood swamps, mangroves, 

floodplain forests, and freshwater and saltwater marshes. They are also common in suburban residential 

areas. They use surface waters for both drinking and foraging. They feed primarily on fleshy fru[ts, nuts, 

acorns, and corn, but also eat grains, insects, frogs, crayfish, eggs, and virtually any animal and vegetable 

matter. 

3 
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The adult body weight for the raccoon ranges from 3.67 to 7.6 kg, with an average of 5.64 kg. The water . , 

Ingestion rate ranges from 0.082 to 0.083 gig. The food and water ,ingestion rates in kg/day and L/day, 

respectively, were calculated as shown in the attached table. The incidental sediment ingestion rate is 

calculated by multiplYing the ingestion rate by the percentage of sediment that is Incidentally ingested (9.4 

percent), as cited in Beyer (1994). 

The home range for the conservative model is assumed to be equal to the size of the site indicating that the 
; 

raccoon will spend all of its iime at the site. The typical home range sizes for the raccoon are 96 to 6,325 

acres for an average home range of 1,558 acres. 

Mallard Duck (Anas platyrhynchos) 

The mallard duck is a surface-feeding duck in that it feeds in shallow water, sifting and filtering through soft 

mud for food. Mallards are found in freshwater and saltwater wetlands nesting in areas that are dense with 

grassy vegetation approximately a half meter high. The mallard feeds mostly on seeds and grains of aquatic 
, 

.'. plants and aquatic invertebrates depending on the season, foraging and dabbling through sediment. 

The male ma'nard duck is generally heavier than the female mallard duck with the average body weights 

ranging from 1.043 kg to 1.246 kg, with an average of 1.17 kg. The food and water ingestion rates in kg/day 

and L/day, respectively, were calculated as shown in the attached table. The incidental sediment ingestion 

rate is calculated t;>y multiplying the ingestion rate by the percentage of sediment that is incidentally ingested 

(3.3 percent), as cited in Beyer (1994). 

Based on data from Minnesota wetlands/river, mallard ducks have home ranges from 98.84 acres to 3558 

with an average home range of 1433 acres. 
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American Robin 
Body Weight (g) 

Food Ingestion Rate (g/g-day) 

''} 

Water Ingestion Rate (g/g-day) 

Short-Tailed Shrew 
Body Weight (g) 

Food Ingestion Rate (g/g-day) 

Water Ingestion Rate (g/g-day) 

J 

• DRY WEIGHT DERIVATION OF BODY WEIGHT, FOOD INTAKE, AND WATER INTAKE FACTORS FOR TERRESTRIAL FOOD CHAIN MODELS 
SITE 2B - AREA A WETLAND 

NSB·NLON, GROTON, CONNECTICUT 
PAGE 1 OF 3 

Derivation of Factors for Modelin 

Calculation of Values Notes 

AB 77.3 77.3 Minimum Value 0.0773 kg 
Maximum Value 0.0862 kg 

AM nonbreeding 86.2 Overall Study Average 00804 kg -
A F nonbreeding 83.6 84.9 

A M breeding 774 
A F breedlnQ 80.6 79 
B B free-Ilvmg 0.89 For Eatmg Mostly FrUit 

Conservative value' 0,0281 kg/day Maximum Ingestion rate' Average Body weight· 023(1) 
- B free-Ilvmg 1,52 

Average value 0.0223 kg/day Average ingestion rate' Average Body weight· 0 23(1) 

(1) _ 0 23 - percent solids m fruit to convert to a dry weight mqestlon rate 
Overall Study Average 121 

Based on Metabolic Scalmg 
001247 kg/day Used maximum body weight In below equation 

0.01188 kg/day Used average body weight in below equation 

Food ingestion rates were calculated from Nagy et ai, (1999) for Insectivores as follows 
FI = (9.TBW(g)o 705)/18kJ/g/1000 

AB 014 Conservative value. 0.012 Uday Ingestion rate' Maximum Body weight 

Average value 0011 Uday Ingestion rate' Average Body weight 

,- ,-------- --, 

AB 15 15 Minimum Value 0.0150 kg 
Maximum Value 001921' kg 

M summer 19.21 1727 Overall Study Average 0.01613 kg 
F summer 17.4 
Mfall 16.87 
Mfall 1558 

AB 0.49 Conservative value. 0.0016 kg/day Maximum Ingestion rate' Average Body weight' 0.16(1) 

AB 0.62 Average value 000143 kg/day Average ingestion rate' Average Body weight' 0 16(1) 

Overall Study Averaqe 0555 (1) 
- 0.16 = percent solids In earthworms to convert to a dry welqht Inqestion rate 

AB 0.223 Conservative value: 000428 Uday Ingestion rate' Maximum Body weight 

Averaqe value 000360 Uday Ingestion rate' A.Yer"ge Body weight 
-------



Body Weight (g) 

Food Ingestion Rate (gig-day) 

Water Ingestion Rate 

Northern Bobwhite Quail 
Body Weight (g) 

Food Ingestion Rate (gig-day) 

Water Ingestion Rate (gig-day) 

DRY WEIGHT DERIVATION OF BODY WEIGHT, FOOD INTAKE, AND WATER INTAKE FACTORS FOR TERRESTRIAL FOOD CHAIN MODELS 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 3 

Derivation of Factors for Modelin 

Calculation of Values Notes 

A M summer 40 36.7 Minimum Value 0.017 kg 
A F summer 334 Maximum Value 0052 kg 

Overall Study Average 0.0358 kg 
A M spring 524 480 
A F spring 43,5 

A B spnng 26 21.2 
A B summer 243 
A B fall 17 
A B winter 17.5 

AM 35.5 37.3 
AF 39 

0,3 0.33 Conservative value: o 003756 kglday Maximum ingestion rate' Average Body weight' 03(1) 
0.35 

Average value o 003488 kglday Average ingestion rate' Average Body weight' 0 3(1) 

(1) - 0 30 = percent' solids In grass to convert to a dry weight ingestion rate 
AS 021 0.18 Co.nservatlve value: 0007513 Uday Maximum ingestion rate' Average Body weight 

AB 014 Average value o 006261 Uday Average Ingestion rate' Average Body weight 

A B fall 189.9 191 Minimum Value 0.154 kg 
A B winter 193.9 MaXimum Value 0.194 kg 
A B spring 190 Overall Study Average 0.1751 kg 

A M winter 181 177 
A M summer 163 
A F winter 183 
A F summer 180 

A M winter 161 157 
A M summer 154 
A F winter 157 
A F summer 157 

A B winter 0.093 0.078 Conservative value o 00488 kglday MaXimum ingestion rate' Average Body weight' 0.3 1) 
A B spnng 0067 

A B summer 0.079 Average value 0,00408 kglday Average Ingestion rate' Average Body weight' 0 3(1), 
A B fall 0072 

(1) _ 0.30 = percent solids In grass to convert to a dry weight ingestIOn rate 
A M summer 0.1 0.11 Conservative value 0,0227616 Uday MaXimum ingestion rate' Average Body weight 
A F summer 013 
A M summer 0.11 Average value 0.0192598 Uday Average Ingestion rate' Average Body weight 
A F summer 01 
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Species/Factor 
Raccoon 
Body Weight (kg) 

Food Ingestion Rate (g/g-day) 

Water Ingestion Rate (gig-day) 

Mallard 
Body Weight (kg) 

Food Ingestion Rate (gig-day) 

Water Ingestion Rate (gig-day) 

Notes: 
A = Adult 
F = Female, M = Male, B = Both 
BW = Body Weight 

DRY WEIGHT DERIVATION OF BODY WEIGHT, FOOD INTAKE, AND WATER INTAKE FACTORS FOR TERRESTRIAL FOOD CHAIN MODELS 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE30F3 

Data from EPA (1993) L Derivation of Factors for Modeling 

I Age/Sex! I I Study 
Cond.lSeas. Value Average Calculation of Values Notes 

AM 76 6.7 Mlnlm'um Value 3.67 kg 
A F parous 6.4 Maximum Value 7.6 kg 
A F nUlliparous 6 Overall Study Average 5636 kg 

AM 6.76 6.25 
AF 5.74 

AM 4.31 399 
AF 3.67 

, 

No Value Con'servatlve value. 0.237 kg/day Used maximum body weight In below equation 

Average value 0184 kg/day Used average body weight In below equation 
~ 

Food Ingestion rates were calculated from Nagy et al . (1999) for carnivores as follows 
FI = ((2 23),BW(g)o BS)/1 000 

\ 

AM 0.082 0083 Conservative value' 0468 Uday Maximum Ingestion rate· Average Body weight 
AF 0.083 

Average value 0465 Uda)' Average Ingestion rate' Average Bod)' weight 

AM 1225 1134 Minimum Value 1.043 kg 
AF 1.043 Maximum Value 1 246 kg , 

Overall Study Average 1 166 kg 
AM 1246 1.171 
AF 1095 

AM 1.237 1163 
AF 1088 . 

-. 

AF 1 197 1 197 
Conservative value' 0.08200 kg/day Used maximum body welgh1 in below equation 

Average value 0.07826 kg/day Used average body weight In below equation 

Food Ingestion rates were calculated from Nagy et aI., (1999) for l,nsectlvores as follows: 
FI = ((9 rBW(g)o 7os)/18kJ/g)/1 000 

AM 0.058 00565 Conservative value' 0.067628 Uday Maximum Ingestion rate· Average Body weight 
A F . 0055 

Average value ~ 0.065879 Uday Average ingestion rate· Average Body weight 

---.......... ~ 



~Jrganjsin Group Upid Data Page] of 3 

• Lipid Data By Organism Group 
Lipid Data By Organism Groups 

Group WetJDry % Lipid ( ) RMSE Not Min Max 
(GM) n Used Value Value 

Birds Wet 47.048 611.127 10 1.900 91.200 

Dry N/A 0 N/A 2 12.700 12.800 
??? 9.418 2 1.167 8 1.141 9.680 

Crustacea - Freshwater Wet 4.956 5 1.254 8 0.660 11.590 

Dry ~ 11.364 37 10.227 2 1.000 26.700 
??? 1.351 2 0.229 0.718 3.000 

Crustacea - Marine Wet 2.984 8 1.935 29 0.470 17.700 

Dry 16.121 81 37.020 1 1.600 52.600 
??? 5.954 II 3.579 3 0.213 9.600 

Echinoderms Wet N/A 0 N/A 0 0 0 
Dry 5.554 20 1.897 8 0.001 32.100 
??? N/A 0 N/A 0 0 0 

Fish - Bottom Feeders Wet 4.342 41 10.573 46 ,0.050 52.000 

Dry 7.950 2 3.380 15 3.830 18.000 
??? 7.444 77 5.286 44 0.180 45.000 

Fish - Mid-Water Feeders Wet 6.676 56 7.200 51 0.053 72.000 

Dry N/A 0 N/A 6 9.300 51.100 
??? 26.316 10 3.613 29 0.020 66.000 

Fish - Plankton Feeders Wet N/A 0 N/A 9 3.300 11.600 
Dry N/A 0 N/A 4 15.000 21.430 

??? 3.071 6 3.003 3 '1.015 14.000 

Mammals - Marine Wet 32.169 271.428 12 3.500 92.000 
Dry N/A 0 N/A 0 0 0 

??? N/A 0 N/A 8 1.200 79.100 

Misc Wet N/A 0 N/A 4 0.100 .1.000 

Dry 5.200 1 4.700 0 5.200 5.200 

??? N/A 0 N/A 0 0 0 

Molluscs - Freshwater Wet 1.358 34 0.215 19 0.160 9.000 

Dry .~ 10.500 4 0.691 7 5.800 12.200 

http://el.erdc.usace.army.millbsaflLipidOrgMean.dbw 612712007 



Organism Group Lipid Data Page 2 of 3 

??? N/A 0 N/A 0.900 0.900 

Molluscs -
Wet 1.419 12 0.092 20 0.150 6.310 

Mari ne/Estuarine 

Dry 4.963 9 2.326 40 1.385 26.700 
??? 7.615 4 0.682 11 0.300 9.400 

Turtlesl Amphibians Wet 10.480 1 2.234 0 10.480 10.480 
Dry N/A 0 N/A 0 0 0 
??? N/A 0 N/A 0 0 0 

Worms - Freshwater Wet 1.272 8 1.729 7 0.550 13.000 
Dry ~ 6.464 30 2.852 4 0.600 13.200 
,.,,.,,., 2.864 12 9.367 0.130 3.700 

Worms - Terrestrial Wet 1.210 .1 0.061 0 1.210 1.210 
Dry N/A 0 N/A 0 0 0 
??? N/A 0 N/A 0 0 0 

,~ 

Please CHck Your Back Button To Select A Specific Organism 

Data shown are Grand Means (GM) and Root Mean Square Error (RMSE) except where (n) = 1. 
Those data are simple means and standard deviation from the citation. The Not Used column indicates 
available records that were missing (n) or error data and could not be used to calculate the grand mean. 
NI A indicates no data available to calculate a grand mean. Minimum and maximum data are calculated 
from ALL entires in the database 

The column Type indicates the type of error reported for these data. SE was converted to SD for 
statistical calculations. 

The error type abbreviations are SD = standard deviation, SE = standard error, CI = confidence interv~, 
SEM = standard error of the mean, CV = Coefficient of Variation, PE = propogated error and NA = not 
available (unknown), 

The column Wet/Dry indicates wet or dry weight. Wet = all values were wet weight, Dry = all values 
were dry weight, Both :;= sediment was dry weight, tissue was wet weight, ??? = Unknown, not specified 
in reference. 

The column Used? indicates whether or not the %Lipid data were used in the Grand Mean and Error 
calculations. Only data containing mean, error, and number were used in Grand Mean and RMS Error 
calculations. 

http://el.erdc.usace.army.millbsaflLipidOrgMean.dbw 6127/2007 
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Organism Group Lipid Data Page 3 of 3 

These dOlO have been compiled by personnel of The US Army Engineer Research and Development 
Center, Waterways Experiment Station, Environmental Loboratory (CEERD-EP-R). It is strongly .. 
suggested that users verify that the displayed data are appropriate for their use before basing any 
decisions on them. 

Return to BSAF Home 

Copy to spreadsheet instructions 

Lipid Data we.re last updated on March 12,2007 

Please contact Charlie Lutz with problems, suggestions, additions, etc. --- Send E-mail 

Powered by dBase Plus software (© dBI Inc.) 
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APPENDIX C - ATTACHMENT 3 

CHEMICAL SPECIFIC BIOACCUMULATION AND TOXICITY VALUES 



ATIACHMENT TABLE 3-1 

TOXICITY REFERENCE VALUES FOR TERRESTRIAL FOOR CHAIN MODELS . ' . 

PARAMETER 
SEMIVOLATILES 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
1,4-Dichlorobenzene 

. Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Pyrene 
PESTICIDES/PCBs 
4,4'-000 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Alpha-Chlordane 
Arocior-1260 
beta-BHC 
delta-BHC 
Dieldrin 
Endosuifan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
Gamma-BHC (Lindane) 
Gamma-Chlordane 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CONNECTICUT 

PAGE10F2 

Mammal 
NOAEL LOAEL 

41 410 
17.5 35 
70 700 
100 1000 
0.17 1.7 

1 10 
4 40 

7.2 72 
7.2 72 

0.17 1.7 
1.33 13.3 
NV NV 
30 300 

12.5 25 
12.5 25 
7.2 72 
7.1 14.2 

8.42 22.65 
1 10 

7.5 12.5 

0.147 0.274 
0.147 0.274 
0.147 0.274 

0.2 1 
4.58 9.16 

0.068 0.68 
0.4 2 

0.014 0.14 
0.015 1.27 
0.15 1.5 
0.15 1.5 
0.15 1.5 

0.092 0.92 
0.092 0.92 
0.092 0.92 

8 80 
4.58 9.16 
0.1 1 
0.1 1 
4 8 

Bird 
NOAEL LOAEL 

2 20 
2 20 
2 20 
2 20 
2 20 
2 20 
2 20 
2 20 
2 20 
2 20 
2 20 
2 20 

NV NV 
2 20 
2 20 
2 20 
2 20 

6.73 52.01 
2 20 
2 20 

0.227 0.281 
0.227 0.281 
0.227 0.281 

NV NV 
2.14 10.7 
0.18 1.8 
0.56 2.25 
0.56 2.25 

0.0709 0.8 
10 100 
10 100 
10 100 

0.01035 0.1035 
0.01 0.1 
0.01 0.1 

2 20 
2.14 10.7 
NV NV 
NV NV 
NV NV 



ATTACHMENT TABLE 3-1 

TOXICITY REFERENCE VALUES FOR TERRESTRIAL F.OOR CHAIN MODELS 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE20F2 

Mammal Bird 
PARAMETER' NOAEL LOAEL NOAEL LOAEL 

INORGANICS 
Arsenic 2.47 4.55 2.24 4.51 
Cadmium 0.8 6.9 1.5 6,3 
Chromium 2.40 58.17 2.66 15.63 
Copper 5.8 81.4 4.05 34.76 
Lead 4.7 186.4 1.63 44.63 
Mercury 0,032 0.16 0.0064 0.064 
Nickel 1.70 14.77 6,71 18.57 
Selenium 0.2 0.33 0.4 0.8 
Silver 6.02 118.6- 2.02 60.47 
Vanadium 4.16 7.74 0.34 1,69 
Zinc 160 320 14.49 130.9 

Notes: 

The sources of these NOAELS and LOAELS are presented in Attachment Table 3-2. 

The NOAELS and LOAELS in the source table were divided by 10 if a subchronic study was the 
basis for the value. Also, if only a NOAEL was available, the value was multiplied by 10 to 
estimate the LOAEL. If only a LOAEL was available, the value was divided by 10 to estimate 
the NOAEL. 



Dlnoseb 

2,4-D 

2,4-D 

2,4,S-T 

2,4,5·T 

ATTACHMENT TABLE 3-2 

SOURCES AND ENDPOINTS FOR NOAELS AND LOAELS FOR,TERRESTRIAL WILDLIFE 
SITE 28 - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTI<:UT 
PAGE 1 OF 3 

Species Primary Reference 

1 LOAEL reproductive chronic rat Dow Chemical, 1981 

1 NOAEL systemic chronic rat Dow Chemical, 1983 

5 LOAEL systemic chronic rat Dow Chemical, 1983 

3 NOAEL reproductIVe chronic rat Koclba et ai, 1979 

10 LOAEL reproductIVe chronic rat Koclba et ai, 1979 

Source of Reference 

, IRIS, 2002 

IRIS, 2002 

IRIS, 2002 

IRIS, 2002 

IRIS, 2002 



Parameters 

Chlordane 

4,4'-DDT 

4,4'-DDT 

4,4'-DDT 

4,4'-DDT 

Dieldrin 

Dieldrin 

Endosullan 

Endosullan 

End"n 

End"n 

Heptachlor 

Methoxychlor 

Melhoxychlor 

Toxaphene 

Aroc-'or-1242 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1254 

D,oxlns/Furans 

1,2,3,6,7,8-HXCDF 

1,2,3,6,7,8-HXCDF 

1,2,3,4,8-PCDF 

1,2,3,7,8-PCDF 

1,2,3,7,8-PCDF 

2,3,4,7,8-PCDF 

2,3,4.7 8-PCDF 

2,3,7,8-TCDD 

2,3,7,8-TCDD 

2,3,7,8-TCDD 

2,3,7,8-TCDD 

ExplOSives 

1,3-Dfnttrobenzene 

1,3-Dlnltrobenzene 

2,4·0fmtrotoluene 

2.4-Dfnltrotoluene 

m, 0, and p-Nltrololuene 

HMX 

HMX 

RDX 

RDX 

Tetryl 

Tetryl 

1,3,5-Tnnltrobenzene 

1,3,5-Tnnltrobenzene 

2,4,6-T nnltrotoluene 

2,4,6-Tnnltrololuene 

2.4.6-Trlnttrotoluene 

Inorganlcs 

Aluminum 

Aluminum 

Anllmony 

Arsemc 

Arsenic 

ArsenJc 

Barium 

Banum 

Barium 

Banum 

Beryllium 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

Chromlum(III) 

Chromlum(lIl) 

ATTACHMENT TABLE 3-2 

SOURCES AND ENDPOINTS FOR NOAELS AND LOAELS FOR TERRESTRIAL WILDLIFE 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 3 

Concentration ChromcJ 

(mglkg-day) Endpoint Effect Subchronlc Species Pnmary Reference 

916 LOAEL reproduction chrOniC mouse WHO, 1984 

08 NOAEL reproductive chrOniC rat Fitzhugh, 1948 

4 LOAEL reproductive chronrc ral Fitzhugh, t948 

o 05i') LOAEL reproduction chrOniC brown pelican Anderson et ai, 1975 

00091') NOAEL reproduction chroniC brown peltcan Anderson et al , t 975 

0077 NOAEL reproduction chroniC barn owl Mendenhall et al , 1983 

02 LOAEL reproduction chronIC rat Treon and Cleveland, 1955 

15 NOAEL- reproduction subchronrc rat Dlkshlth et al , 1984 

10 NOAEL reproduction chronrc gray partridge Ablola, 1992 

092 LOAEL , reproduction chroniC mouse Good and Ware, 1969 

01035 LOAEL reproduction chrOniC screech owl Fleming et al , 1982 

1 LOAEL reproduction chronIC mink Crum et al , 1993 

4 NOAEL reproduction chromc rat Gray et al , 1988 . 
8 LOAEL reproduction chromc rat Gray et al , 1988 

8 NOAEL reproduction chroniC rat Kennedy et al , 1973 

0685 LOAEL reproduction chroniC mink Bleavlns et al , 1980 

041 NOAEL reproduction chrOniC screech owl McLane and Hughes, 1980 

o t LOAEL reproductive chrOniC rhesus monkey Barsotll et al , 1976 _ 

18 LOAEL reproductive chroniC pheasant Dahlgren et al , 1972 

068 LOAEL reproduction chroniC mouse McCoy et al , 1995 

00016 NOAEL systemic subchronlC ral POlger et al , 1989 

0016 LOAEL systemic subchronlc ral POiger et al , 1989 

048 NOAEL systemic subchronlc rat POlger et al , 1989 

00016 NOAEL syslemlc subchronlc rat POlger et al , 1989 

0016 LOAEL systemic subchromc rat POiger et al , 1989 

0_00016 NOAEL systemic subchromc rat Poiger el al , 1989 

00016 LOAEL systemIc subchromc rat POlger et al , 1989 

0000001 NOAEL reproduction chromc ral Murray el aI., 1979 

000001 LOAEL reproduction chrOniC rat Murray et aI., 1979 

0000014 NOAEL reproducllon chronIC pheasant Nosek et al , 1992 

000014 LOAEL reproduction chromc pheasant Nosek et al , 1992 

04 NOAEL reproductIon subchromc rat Cody et ai, 1981 

107 NOAEL reproductive subchronlc ral Cody el ai, 1981 

02 NOAEL neurotoXlclly chrOniC dog Ellis et aI., 1985 

15 LOAEL neurotoxIcIty chromc dog Ellis el aI., 1985 

200 LOAEL systemic chromc ral CISS et at . 1980 

30 NOAEL mortality subchromc mouse Evere" and Maddock, 1985 

75 LOAEL mortalIty subchronlc mouse Everett and Maddock, 1985 

7 NOAEL reproduction chronIC mouse· Llsh et al , 1984 

35 LOAEL reproduction chromc mouse Llsh et al , 1984 

13 NOAEL reproductIon subchronlc rat Reddy et ai, 1994 

62 LOAEL reproductIon subchromc rat Reddy et ai, 1994 

268 NOAEL systemic chroniC rat Reddy el ai, 1996 

1331 LOAEL systemic chromc rat Reddy et ai, 1996 

160 LOAEL reproductive subchromc rat Dilley et al , 1982 

7 NOAEL systemic subchronlc bobwhite quail Gogal et al , (m draft) 

178 LOAEL systemic subchronlc bobwhite quail Gogal et al , (m draft) 

1097 NOAEL reproductIVe chromc ringed dove Camere et aI., 1986 

193 LOAEL reproductive chromc mouse Ondrelcka et al , 1966 

125 LOAEL lifespan chronIC mouse Schroeder et al , 1968 

1261 LOAEL reproductive chrOniC mouse Schroeder and Mitchner, 1971 

246 NOAEL mortality chromc brown-headed cowbird USFWS, 1969 

738 LOAEL mortality chromc brown-headed cowbird USFWS, 1969 

51 NOAEL growth chromc rat Perry et al , 1983 

198 LOAEL mortality subchromc rat Borzelleca et al , 1988 

20826 NOAEL mortality subchromc chicks Johnson et al , 1960 

41653 LOAEL mortality subchronlc chicks Johnson et al , 1960 

0_66 NOAEL systemic chromc ral Schroeder and Mitchner, 1975b 

1 NOAEL reproducllve chromc rat Sutou et al , 1980 

10 LOAEL reproductive chroniC rat Sutou el aI., 1980 

145 NOAEL reproductive chronIC mallard duck White and Finely, 1978 

20 LOAEL reproductive chroniC mallard duck White and Finely, 1978 

1 - NOAEL reproductive chronIC black duck Haseltine el al , 1985 

5 lOAEL reproducllve chrome black duck Haseltine et al , 1985 

Source of Reference 

Sample el al , 1996 

Sample et al , 1996 

Sample et aI., 1996 

USEPA,1995 

USEPA,1995 

Sample et al , 1996 

Sample et al , 1996 

ATSDR,1993 

Sample et aI., 1996 

Sample et al , 1996 

Sample et aI., 1996 

Sample el al , 1996 

Sample et aI., 1996 

Sample et al , 1996 

Sample et al , 1996 

Sample et al _ 1996 

Sample et al , 1996 

Sample et al , 1996 

Sample et al , 1996 

Sample et al , 1996 

Sample el al , 1996 

Sample et aI., 1996 

Sample el aI., t996 

Sample et al , 1996 I 

Sample et al , 1996 

Sample et aI., 1996 

Sample et al , 1996 

Sample et.al , 1996 

Sample et al , 1996 

Sample et al , 1996 

Sample et al , 1996 

IRIS, 2002 

IRIS, 2002, 

IRIS, 2002 

IRIS, 2002 

HEAST,1997 

Talmage et al , 1999 

Talmage et al , 1999 

Talmage et aI., 1999 

Talmage et ai, 1999 

Talmage et ai, 1999 

Talmage et ai, 1999 

IRIS, 2002 

IRIS, 2002 

Talmage et al ,1999 

USCHPPM,2000 

USCHPPM, 2000 

Sample et al , 1996 

Sample et al , 1996 

Sample et al , 1996 

Sample et al , 1996 

Sample et al , 1996 

Sample et al , 1996 

Sample et.al., 1996 

Sample et.al , 1996 

Sample et al , 1996 

Sample et.al., 1996 

Sample et al , 1996 

Sample et.al , 1996 

Sample et aI., 1996 

Sample et al , 1996 

Sample et.al , 1996 

Sample et al , 1996 

Sample et al , 1996 
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ATIACHMENT TABLE 3-2 

SOURCES AND ENDPOINTS FOR NOAELS AND LOAELS FOR TERRESTRIAL WILDLIFE 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 3'OF 3 

Notes The NOAELS and LOAELS for the PAHs that do not have values are based on the benzo(a)pyrene values 

The NOAELS and LOAELS for the PAHs for brrds were based on 7, 12-dlmethylbenz(a)anlhracene 

1 - The LOAEL of 0 052 mglkg-day was the recalculated LOAEL for the referenced study by assummlng a lag time for the reduction of DDT (see USEPA, 1995) 

The NOAEL of 0009 was calculated by dividing the original LOAEL of the referenced study (0 027 mg/kg'day by an uncertainty factor of 3 
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list also includes other toxicity values not used in the development of the terrestrial reference values. 



• 

BIOACCUMULATION FACTORS 

SITE 2B - AREA A WETLAND. 

NSB-NLON, GROTON, CONNECTICUT 

This appendix presents the bioacc,umulation factors (BAFs) and biota-sediment accumulation 

factors (BSAFs) that were used in the food chain models, The following sources of BAFs and 

BSAFs were used in the ecological risk assessment for most'ofthe chemicals: 

• Plant and SOil Invertebrate BAFs: EPA Guidance for Developing Ecological Soli 

Screening Levels, Attachment 4-1 (US EPA, 2005) 

• Plant BAFs (organic chemicals): Toxicity and Chemical-Specific Factors Database 

(ORNL, 2006). 

• Plant BAFs (metals): Empirical Model for the Uptake of Inorganic Chemicals from Soil by 

Plants (ORNL, September 1998). 

• Soil Invertebrate BAFs: Development and Validation of Bioaccumulation Models for 

Earthworms (Sample et aI., 1998). 

'. Sediment Invertebrate BSAFs: Biota Sediment Accumulation Factors for Invertebrates: 

Review and recommendations for the Oak Ridge Reservation. (ORNL, August 1998). 

• Fish BSAFs: The Incidence and Severity of Sediment Contamination in Surface Waters 

of the United States, Volume 1 :National Sediment Quality Survey (USEPA, 2004). 

Attachment Table 3-3 presents the BAFs and BSAFs that were used in the surrogate species' 

food-chain models for the individual constituents that were detected in the Area A Wetland. Note 

that dry weight BAFs and BSAFs were used for this ERA. 

The EPA Guidance for Developing Ecological Soil Screening Levels (Eco SSLs) was the source 

of the BAFs for most of the chemicals. The majority of the BAFs are actually regression 

equations that are used to calculate the tissue concentration from the soil concentration. 

Attachment Table 3-4 presents the derivation of the soil to earthworm BAFs for PAHs. The BAFs 

for the PAHs in the Eco-SSL guidance document are based on equilibrium partitioning. The 

article on which the BAFs in the Eco-SSI d?cument are based (Jager et aI., 2003) indicates that 



the equilibrium partitioning may overestimate BAFs by up to two orders of magnitude. Two sets 

of BAF studies were found for PAHs based on empirical data (see Appendix Table 3-2). !n Ma et 

aI., (1998), BAFs were calc~lated for PAHs in different soil types and the BAFs were presented 

as values for total PAHs. TliJe second study, reported in Beyer (1990), presented average soil 

and earthworm concentrations for individual PAHs. The data were used to calculate the BAFs by 

dividing the PAH concentrations in the earthworm samples by the PAH concentrations in the soil 

samples. For the conservative food chain model, 1.606 [the maximum BAF from Ma et aI., 

(1998)] was used while the average BAF of 0.609 was used for the average food chain model. . . 
These values were used because they are more conservative than those from Beyer (1990) and 

were based on more than one study. Although the selected BAFs are about one order of 

magnitude lower than those in the Eco-SSL document, the BAFs from Ma et aI., were used for 

because they likely provide a more representative assessment of bioaccumulation because they . 

are based on empirical data. 

The average BAFs for pesticides were calculated from field studies summarized in various 

studies. The sources of the BAF are listed in the footnotes in Attachment Table 3-5. BAFs were 

calculated by dividing the wS:Jrm concentration by the soil concentration (if the BAFs were not 

calculated within the study). The BAFs were either presented on a wet-weight or dry weight 

basis. Wet weight BAFs were derived by multiplying the dry weight BAF by 0.16, which is the 

percent solids of soil invertebrates (Sample et. aI., 1997), while dry-weight BAFs were deriv~d by 

dividing the wet weight BAF by 0.16. For this ERA, the dry-weight BAFs were used in the food 

chain model. 

An average BAF was calculated for each pesticide, when data from more than one study were 

available. The average BAF was used for both Hie conservative and average food chain models. 

The BSAFs above were used to calculate chemical concentrations in the tissues of sediment 

invertebrates from the chemical concentrations in the sediment. The BSAFs for invertebrates 

were used metals and PCBs. However, invertebrate BSAFs are not available for other organic 

chemicals so fish BSAFs were used for the organic chemicals except PCBs. 
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Chemicals 
Semivolatile Organics 
1,4-Dichlorobenzene 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo{ a) anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,l)perylene 
Benzo(k)Fluoranthene 
Chrysene . 
Dlbenzo(a,h)Anlhracene 
Dlbenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Pyrene 
Pesticides! PCBs 
4,4'-000 
4,4'-00E 
4,4'-DDT 
Aldrin 
Alpha-Chlordane 
Aroclor-1260 
Dieldrin 
Gamma-Chlordane 
Heptachlor 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endnn Aldehyde 
Endrin Ketone 
Heptachlor Epoxide 
Methoxychlor 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 

ATTACHMENT TABLE 3-3 

DRY WEIGHT BAFS ANDIOR BSAFS FOR PLANTS, EARTHWORMS, AND FISH 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Plant BAFs(1,2,3) Earthworm BAFs(3,4,5) Fish BSAFs(6) 

Conservative(S) Average(B) Conservative(S) Average(B) Conservative(B) Average(B) 

4,10E-01 4,10E-01 1.00E+OO 100E+OO 1.00E+OO 1.00E+OO 
??? ??? 1.00E+OO 1.00E+OO 100E+OO 1.00E+OO 

Eco-SSL Eco-SSL 6.69E-01 256E-01 2.90E-01 2.90E-01 
Eco-SSL Eco-SSL 6.69E-01 2.56E-01 2.90E-01 2.90E-01 
Eco-SSL Eco-SSL 6.69E-01 256E-01 2.90E-01 2.90E-01 
Eco-SSL Eco-SSL 6.69E-01 2.56E-01 2.90E-01 2.90E-01 
Eco-SSL Eco-SSL 6.69E-01 2.56E-01 290E-01 290E-01 
Eco-SSL Eco-SSL 6.69E-01 256E-01 2,90E-01 290E-01 
Eco-SSL 

, 
Eco-SSL 6.69E-01 256E-01 2.90E-01 2.90E-01 

Eco-SSL Eco-SSL 6.69E-01 256E-01 2.90E-01 2.90E-01 
Eco-SSL Eco-SSL 6,69E-01 2.56E-01 2.90E-01 2.90E-01 
Eco-SSL Eco-SSL 669E-01 256E-01 290E-01 2.90E-01 
1.50E-01 1.50E-01 6.69E-01 2.56E-01 1.00E+OO 1.00E+OO 
Eco-SSL Eco-SSL 669E-01 256E-01 290E-01 2.90E-01 
1.10E-01 1.10E-01· 6.69E-01 256E-01 2.90E-01 2.90E-01 
Eco-SSL Eco-SSL 6.69E-01 2.56E-01 2.90E-01 2.90E-01 
460E-01 4.60E-01 6.69E-01 2.56E-01 2.90E-01 2.90E-01 
1.40E-02 1.40E-02 1.00E+OO 100E+OO 
Eco-SSL Eco-SSL 6.69E-01 2.56E-01 2.90E-01 2.90E'01 
Eco-SSL . Eco-SSL 6.69E-01 2.56E-01 2.90E-01 290E-01 

Eco-SSL Eco-SSL Eco-SSL Eco-SSL 2 BOE-01 2.BOE-01 
Eco-SSL Eco-SSL Eco-SSL Eco-SSL 7,70E+OO 7.70E+OO 
Eco-SSL· Eco-SSL Eco-SSL Eco-SSL 167E+OO 1.67E+OO 
6.90E-01 6.90E-01 3.30E+OO 3.30E+OO 1.BOE+OO 1.BOE+OO 
2.50E-02 2.50E-02 5,OOE+OO 500E+OO 4.77E+OO 4.77E+OO 
2.90E-03 2.90E-03 1.59E+01 6.67E+OO 1.B5E+OO 1 B5E+OO 
B.20E-02 B.20E-02 6.64E+OO 6.64E+OO 1.BOE+OO 1.BOE+OO 
2.50E-02 2.50E-02 5.00E+OO 5.00E+OO 2.22E+OO 2.22E+OO 
1.20E-01 1.20E-01 1.00E+01 1.00E+01 1.BOE+OO 1.BOE+OO 
330E-01 3,30E-01 100E+OO 1.00E+OO 1.BOE+OO 1 BOE+OO 
3.30E-01 3,30E-01 1.00E+OO· 1.00E+OO 1.BOE+OO 1.BOE+OO 
3.30E-01 3.30E-01 1.00E+OO 1,OOE+OO 1.BOE+OO 1.BOE+OO 
B 20E-02 B.20E-02 3.60E+OO 3.60E+OO 1,BOE+OO 1.BOE+OO 
B.20E-02 B.20E-02 3,60E+OO 360E+OO 1.BOE+OO 1.BOE+OO 
B.20E-02 B.20E-02 360E+OO 3.60E+OO 1.BOE+OO 1.BOE+OO 
2.BOE-02 2.BOE-02 3.00E+OO 300E+OO 1.BOE+OO 1.BOE+OO 
1.10E-01 1.10E-01 1.00E+OO 1.00E+OO 1 BOE+OO 1.BOE+OO 
1.BOE-01 1.BOE-01 5.00E+OO 5,OOE+OO 1.BOE+OO 1 BOE+OO 
900E-01 9.00E-01 5.00E+OO 5.00E+OO 1 BOE+OO 1.BOE+OO 
2.70E-01 2.70E-01 5.00E+OO 500E+OO 1 BOE+OO 1.BOE+OO 

Sediment Invertebrate BSAFs(7) 
Conservative(B) Average(B) 

1.00E+OO 100E+OO 
1.00E+OO 1.00E+OO 
100E+OO 100E+OO 
1.00E+OO 100E+OO 
100E+OO 1.00E+OO 
100E+OO 1.00E+OO 
1.00E+OO 1.00E+OO 
1.00E+OO 1,OOE+OO 
1.00E+OO 1.00E+OO 
1.00E+OO 1.00E+OO 
1.00E+OO 1.00E+OO 
1.00E+OO 1.00E+OO 
100E+OO 100E+OO 
1.00E+OO 100E+OO 
100E+OO 1.00E+OO 
1.00E+OO 1.00E+OO 
1.00E+OO 1.00E+OO 
1.00E+OO 100E+OO 
1.00E+OO 1.00E+OO 
100E+OO 1.00E+OO 

100E+OO 1.00E+OO 
1.00E+OO 1.00E+OO 
1.00E+OO ·1.00E+OO 
1.00E+OO 1.00E+OO 
1.00E+OO 1.00E+OO 
6.41 E+01 3.62E+01 
1.00E+OO 100E+OO 
1.00E+OO 1.00E+OO 
1.00E+OO 1,OOE+OO 
1.00E+OO 1.00E+OO 
1.00E+OO 1.00E+OO 
100E+OO 1.00E+OO -
1.00E+OO 100E+OO 
100E+OO 1.00E+OO 
100E+OO 1.00E+OO 
1.00E+OO 1.00E+OO 
1.00E+OO 1.00E+OO 
100E+OO 1.00E+OO 
100E+OO 1.00E+OO 

'-----. 1.00E+OO 100E+OO 



ATTACHMENT TABLE 3-3 

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Plant BAFs(1,2,J) Earthworm BAFs(J,4,5) Fish BSAFs(6) -
Chemicals Conservative(8) AveraJje(8) Conservative(8) Average(8) Conservative(8) 

Inorganics 
Arsenic Eco-SSL Eco-SSL Eco-SSL Eco-SSL '1,00E+00 
Cadmium Eco-SSL Eco-SSL Eco-SSL Eco-SSL 1,00E+00 
Chromium Eco-SSL' Eco-SSL Eco-SSL Eco-SSL 1,00E+00 
Copper Eco-SSL Eco-SSL Eco-SSL Eco-SSL 100E+00 
Lead Eco-SSL Eco-SSL Eco-SSL Eco-SSL 1.00E+00 
Mercury S.OOE+OO 6.S2E-01 Regression Regression 1.00E+00 
Nickel Eco-SSL Eco-SSL Eco-SSL Eco-SSL 1.00E+OO 
Selenium Eco-SSL Eco-SSL Eco-SSL Eco-SSL 1.00E+OO 
Silver Eco-SSL Eco-SSL Eco-SSL Eco-SSL 1.00E+OO 
Vanadium Eco-SSL Eco-SSL Eco-SSL Eco-SSL 1,OOE+OO 
Zinc Eco-SSL Eco-SSL Eco-SSL Eco-SSL 100E+00 

Notes: 
BAF - Bioaccumulation Factor 
BSAF - Biota Sediment Accumulation Factor 
1 - ORNL (2006) for organics; only one value IS available for conservative and average exposures 
2 - ORNL, (September, 1998) for inorganics; conservative value is 90th percentile, average value IS median value 
3 - Where "Eco-SSL" is given, values were calculated uSing equations from USEPA (200S), Attachment 4-1, 

Tables 4a (for inorganics) and 4b (for organics), 

Average(8) 

1,00E+00 
1,00E+00 
1,00E+00 
1,00E+00 
1,OOE+00 
1,OOE+00 
1.00E+00 
1.00E+00 
1.00E+00 
1.00E+OO 
1.00E+00 

4 - Sample et aI., (June, 1998) for mercury and Aroclor-1260; conservative value is 90th percentile; average value is median value 
S - See Attachment Tables 3-4 and 3-S for PAH and pesticide BAFs;respectively. 

Sediment Invertebrate BSAFs(7) 
Conservative(8) Average(8) 

6,90E-01 143E-01 
7,99E+00 6,00E-01 
4,68E-01 100E-01 
S,2SE+00 1.S6E+00 
6.07E-01 7.10E-02 
2.87E+00 1.14E+00 
2.32E+00 486E-01 
1.00E+OO 1.00E+OO 
1.00E+00 1.00E+OO 
1.00E+00 100E+OO 
7,S3E+00 1.94E+00 

--- ----

6 - USEPA, November 2004; only one value is available for conservative and average exposures. Values for organic chemicals are the same for wet-weight and dry weight. 
These were used as surrogates for invertebrate BASFs for the organics, expect Aroclor-1260, 

7 - ORNL (August, 1998); conservative value is 90th percentile; average value is median value 
8 - Conservative and average refers to the exposure scenarios for which the uptake factors are used 

Default value of 1 is assigned to parameters without uptake factors 



Notes: 

ATTACHMENT TABLE 3-4 

SOIL TO EARTHWORM BIOACCUMULATION FACTORS FOR PAHS 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 

Wet-Weight Dry-Weight Soil 

Soil BAFs(1) BAFs(2). Type 
OT1 0081 0.506 Silty day loam 
OT2 0.026 0.163 Light sandy loam 

·OT3 0.105 0.656 Silty clay loam 
OT4 0.257 1.606 Silty clay loam 
OT5 0.192 1.200 Silty clay loam 
OT6 0.091 0.569 Silty clay loam 
GP1 0.069 0.431 Silty clay loam 
GP2 0.072 0.450 Silty clay loam 
GP3 0.062 0.388 Silty clay loam 
GP4 0.11 ; 0.688 Silty clay 
GP5 0.042 0.263 Silty clay 
GP6 0.062 0.388 Silty clay 
Minimum BAF 0.026 0.163 
Maximum BAF \ 0.257 1.606 

Average BAF , 0.097 0.609 
, 

Source of data is Ma et aI., (1998) 
1 - BAFs from the study are based on wet weight and normalized to the percent of organic carbon and percent lipids. 
2 - These BAFs were calculated by dividing the wet weight BAF by 0.16 (percent solids of an earthworm) 

Earthworm Bioaccuumulation Factors(1) 
Soil , Earthworm 

Concentration Concentration BAF· BAF 
Chemical (mg/kg) (mg/kg) (dry weight) (wet weLRht)(2) 
Acenaphthylene NO NO NO NO 
Anthanthrene 1.2 0.11 0.092 0.015 
Anthracene 0.92 0.047 0.051 0.008 
Benzo( a )anthracene 2 0.25 0.13 0.020 
Benzo( a )pyrene 3.8 1.3 0.34 0.055 
Benzo(b)fluoranthene 2.6 0.83 0.32 0.051 
Benzo( e )pryene 2.1 0.91 0.43 0.069 
Benzo(g,h,i)peJ}'lene 4.5 1.1 0.24 0.039 
Benzo(k)fluoranthene 1.5 0.38 0.25 0.041 
Chrysene 2 0.35 0.18 0.028 
Oibenzo(a,i)p~ene 1.4 .0.44 0.31 0.050 
Oibenzo(a,j)anthracene 0.87 0.32 0.37 0.059 
Fluoranthene 2.4 0.19 0.079 0.013 
Fluorene NO NO NO NO 
Indeno(1,2,3-cd)pyrene 3.1 1.3 0.42 0.067 
Naphthalene NO NO NO NO 
Perylene 1.2 0.3 0.25 0.040 
Phenanthrene 2.3 0.28 0.12 0.019 
Pyrene 2.5 0.23 0.092 0.015 
Triphenylene 1.3 0.87 0.67 0.107 

Minimum BAF 0.051 0.0082 
Maximum BAF 0.669 0.107 
. Average BAF 0.256 0.041 

Notes: 
NO = No data available : 

1 - Source of data is Table 25 in Beyer (1990) 
2 - Wet weight BAF was calculated by multiplying the dry weight BAF by 0.16 (percent solids of an earthworm) 



-. 

Parameter 
Dieldrin 

ATTACHMENT TABLE 3-5 

SOIL TO EARTHWORM BIOACCUMULATION FACTORS FOR PESTICIDES 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 

Study Values Calculated Values 
Worm Concentration Soil Dry Wet Final Final 

Dry Wet Cone. Weight Weight Dry Weight(l) Wet Weight(2) 
Weight Weight (dry weight) BAF BAF BAF BAF Reference 

NA NA NA 8 NA 8 1.28 1 
NA NA NA 2.4 NA 2.4 0.38 2 
NA NA NA 5.6 NA 5.6 0.90 2 
NA 18.4 25 NA 0.74 4.6 0.7 5 
NA 24.4 25 NA 0.98 6.1 1.0 5 
NA 4.6 10 NA 0.46 2.9 05 6 
NA 9.7 30 NA 0.32 2.0 0.3 6 
NA 12.4 50 NA 0.25 1.6 0.2 6 
NA 13.9 100 NA 0.14 087 01 6 

Comments 
soil type unknown (11-year field study) 

compost (lab) (17 ppm dieldrin In compost) 
compost (lab) (17 ppm dieldrin in compost) 

compost (20-day lab study) 
compost (20-day lab study) 

90-day lab study 
90-day lab study 
90-day'lab study 
90-day lab study 

NA NA NA NA 0.97-4 6.16-25 097-4 4 agricultural soil (1.36 ppm total aldrin and dieldrin In soil) 
Average dry/wet weight BAF from field studies (3) NA NA 6.64 1.06 

5 1.5-4.2 aaricultural soil (0.004 ppm gamma-BHe In sOil) 

5 2.85 

10 1.60 

10 1.6 

J . uAldrin NA I - uHA NA---T 3.3 NA ' I 3.3 ,-------0.528----, "'~-3- -1'-- from data collected in7 agricultural fields 

-Chlordane -r NA I ~NA-I N.A.""- T 5 NA 5.0 -T 0.8
ul 3 from data collected in iagric~fTelds ~ 

1- Endrin NA [ NA NA 3.6 NA 3.6 0.576 3 from data collected in 26 agricultural fields 

I Heptachlorepoxidel' NA I-NA- ~-T 3 NA- I 3.0 --I' 0.48-1 3 from data collected in 9 agricultural fields ~ 
Notes: 
BAF - bioaccumulation factor = worm concentration/soil concentration 
NA - Not applicable 
The percent solids of earthworms is assummed to be 0.16 [Sample et aI., 1997]) 
1 - The calculated dry weight BAF was either obtained directly from the study or was calculated by dividing the wet weight BAF by 0.16 
2 - The calculated wet weight BAF was either obtained directly from the study or was calculated by multiplying the dry weight BAF by 0.16 

Reference 
1 - Beyer and Gish, 1980 and Beyer and Krynitsky, 1989 
2 - Davis, 1971 
3 - Gish, 1970 

4 - Wheatly and Hardman, 1968 
5 - Jeffries and Davis, 1968 
6 - Venter and Reinecke, 1985 
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SITE 2B 
AOC AREA A WETLANDS 
PHASE PH1 
LOCATION 2WMW2S 
NSAMPLE 082390·2WMW2(0·2) 
SAMPLE 2WMW2(0·2) 
MATRIX SO 
TOP DEPTH 0 
BOTTOM DEPTH 2 
SAMPLE DATE 08/23/90 
Volatile Organics (ug/kg) 
2·BUTANONE 11 U 
ACETONE 11 U 
CARBON DISULFIDE 5 U 
METHYLENE CHLORIDE 5 U 
TETRACHLOROETHENE 5 U 
TRICHLOROETHENE 5 U 
Semivolatile Organics (tJgIkg) 
ACENAPHTHENE 350 U 
ACENAPHTHYLENE 350 U 
ANTHRACENE 350 U 
BENZO(A)ANTHRACENE 83 J 
BENZO(A)PYRENE 81 J 
BENZO(B)FLUORANTHENE 74 J 
BENZO(G,H,I)PERYLENE 350 U 
BENZO(K)FLUORANTHENE 71 J 
BENZOIC ACID 1700 U 
BIS(2·ETHYLHEXYL)PHTHALATE 350 U 
CHRYSENE 110 J 
DIBENZO(A,H)ANTHRACENE 350 U 
FLUORANTHENE 160 J 
INDENO(1,2,3·CD)PYRENE 350 U 
PHENANTHRENE 120 J 
PYRENE 150 J 
TOTAL PAH 849 
Pesticides/PCBs (ug/kgL 
4,4'·DDD 17U 
4,4'·DDE 17U 
4,4'·DDT 17 U 
ALPHA·CHLORDANE 85 U 
AROCLOR·1260 170 U 
TOTAL AROCLOR o U 
GAMMA·CHLORDANE 85 U 
TOTAL DDT 0 

E 1 

SURFACE SOIL SAMPLES 
PHASE I RI 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 6 

2B 2B 
AREA A WETLANDS AREA A WETLANDS 

2WMW39DS 2WMW45DS 
2W·SU·39DS·00·99 2W·SU·45DS·00·99 
2W·SU·39DS·00·99 2W·SU·4SDS·00·99 

SO SO 
0 0 
2 2 

05/18/99 05/16/99 

13 U 23 U 
25 160 
13 U 23 U 
3 6 

13 U 23 U 
13 U 23 U 

270 61 U 
88 U 120 U 
6.5 U 9.3 U . 

260 30 
310 52 
420 120 
260 49 
180 9.3 U 

514 J 290 U 
290 . 93 U 

32 15 U 
890 83 
140 93 U 
300 9.3 U 
810 120 

4162 454 

40 40 
5.2 10 
28 58 U 
3 29 U 

110 58 U 
110 o U 
2.2 29 U 

73.2 50 
-

2B 2B 
AREA A WETLANDS AREA A WETLANDS 

PH1 P.H1 
2WMW5S 2WMW5S 

090490·2WMW5(0·2) 090490·2WMW5(0·2)·D 
- 2WMW5(0·2) 2WTB11 (0·2) 

SO SO 
0 0 , 
2 2 

09/04/90 09/04/90 

17 UJ 17 U 
17 UJ 17 U 
8 UJ 8 U 
8 UJ 8U 
3 UJ 8U 
8 UJ ,8 U 

550 U 560 U 
550 U 59 J 
550 U 560 U 
160 J 140 J 
550 U 560 U 
180 J 260 J 
550 U 560 U 
120 J 180 J 

2700 U 2700 U 
790 590 
230 J 330 J 
550 U 560 U 
180 J 240 J 
550 U 560 U 
130 J 160 J 
320 J ·330 J 

·1320 1699 

27 U 27 U 
27 U 27 U 
27 U 27 U 

130 U 140 U 
270 U 270 U 

o U o U 
130 U 140 U 

-
______ 0 ________ '--- 0 

--



SITE 2B 
AOC AREA A WETLANDS 
PHASE PH1 
LOCATION 2WMW2S 
NSAMPLE 082390-2WMW2(0-2) 
SAMPLE· 2WMW2(0-2) 
MATRIX SO 
TOP DEPTH 0 
BOTTOM DEPTH 2 -SAMPLE DATE 08/23/90 
Inorganics (mg/kg) 
ALUMINUM 13000 
ARSENIC 2.5 
BARIUM 53.3 
BERYLLIUM 055 
CADMIUM 6.9 
CALCIUM 1170 J 
CHROMIUM 20.5 J 
COBALT 8.5 
COPPER 26.1 J 
IRON 14200 
LEAD 16.3 J 
MAGNESIUM 4170 
MANGANESE 195 J 
MERCURY 0.11 U 
NICKEL 25.3 J 
POTASSIUM 2130 J' 
SELENIUM 0.44 U 
SILVER 1.8 U 
SODIUM 118 J 
VANADIUM 33.2 
ZINC 125 J 

TABLE 1 

SURFACE SOIL SAMPLES 
PHASE I RI 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 6 

2B 26 
AREA A WETLANDS AREA A WETLANDS 

2WMW39DS 2WMW45DS 
2W-SU-39DS-00-99 2W-SU-45DS-00-99 
2W-SU-39DS-00-99 2W-SU-45DS-00-99 

SO SO 
0 0 
2 2 

05/18/99 05/16/99 

4860 17400 
126 15.1 

28.36 48.9 B 
0.28 B 0.89 B 
0.16 B 0.55 B 
1360 2070 
12.2 432 
48 B 111 B 

21.7 16.9 
8100 30400 
224 11.8 

2170 6480 
992 256 
006 U -, 009 U 
16.9 22.9 

1000 B 4160 
l.lU 24 
0.2 U 028 U 
224 B 954 B 

35.9 441 
49.7 58.9 -_.-

26 2B 
AREA A WETLANDS AREA A WETLANDS 

PH1 PH1 
-

2WMW5S 2WMW5S 
090490-2WMW5(0-2) 090490-2WMW5(0-2)-D 

2WMW5(0-2) 2WTB11 (0-2) 
SO SO 
0 0 
2 2 

09/04/90 09/04/90 

11200 J 11500 J 
7 J 7.6 J 

45.7 41.3 
1.2 J 13 J 
47 49 

1230 J 1310 J 
/' 

571 652 
7.3 12.3 

38.5 35.2 
21500 23100 

385 268 
5520 5590 

160 J 357 J 
022 0.25 
14.7 15.9 

3180 2420 
0.7 0.77 
2.5 U 25 U 
957 J 930 J 
489 J 51 8 J 

_. _. 546 J 
- '---

613 J 
---



SITE 2B 
AOC AREA A WETLANDS 
PHASE PH1 
LOCATION 2WMWSS 
NSAMPLE 090490·2WMWS(0·2)·MAX 
SAMPLE 2WMW5(0·2)MAX 
MATRIX SO 
TOP DEPTH 0 
BOTTOM DEPTH 2 
SAMPLE DATE 09/04/90 
Volatile O!ganics (ug/kg) 
2·BUTANONE 17 U 
ACETONE 17 U 
CARBON DISULFIDE 8 U 
METHYLENE CHLORIDE 8 U 
TETRACHLOROETHENE '8 U 
TRICHLOROETHENE 8 U 
Semivolatile Organics (ugll<gl 
ACENAPHTHENE 560 U 
ACENAPHTHYLENE 59 J 
ANTHRACENE 560 U 
BENZO(A)ANTHRACENE 160 J 
BENZO(A)PYRENE .. 560 U 
BENZO(B)FLUORANTHENE 260 J 
BENZO(G,H,I)PERYLENE 560 U 
BENZO(K)FLUORANTHENE 180 J 
BENZOIC ACID 2700 U 
BI~(2·ETHYLHEXYL)PHTHALATE 790 
CHRYSENE 330 J 
DIBENZO(A,H)ANTHRACENE 560 U 
FLUORANTHENE 240 J 
INDENO(1,2,3·CD)PYRENE 560 U 
PHENANTHRENE 160 J 
PYRENE 330 J 
TOTAL PAH 1719 
Pesticides/PCBs (ug/kg) 
4,4'·000 27 U 
4,4'·DDE 27 U 
4,4'·DDT 27 U 
ALPHA·CHLORDANE 140 U 
AROCLOR·1260 270 U 
TOTAL AROCLOR o U 
GAMMA·CHLORDANE 140 U 
TOTAL DDT 0 

.1 
SURFACE SOIL SAMPLES 

PHASE I RI 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
, PAGE30F6 

2B 2B 
AREA A WETLANDS AREA A WETLANDS 

PH1 PH1 
2WTB2 2WTB2 

090690·2WTB2(0·2) 090690·2WTB2(0·2)·D . 
2WTB2(0·2) 090690·2WTB9(4·6) 

SO SO 
~ 

0 0 
2 2 

09/06/90 09/06/90 

20 U 18 U 
20 U 18 U 
10 U 9 U 
10 U 9 U 
10 U 9 U 
10 U 9 U 

2600 U 590 U 
2600 U 590 U 
2600 U 590 U 
400 J 590 U 

2600 U 590 U 
2600 U 590 U 
2600 U 590 U 
2600 U 590 U 

13000 U 2900 U 
2600 U 590 U 
2600 U 590 U 
2600 U 590 U 

460 J 590 U 
2600 U 590 U 
2600 U 590 U 

380 J 590 U 
1240 0 

31 U 29 U -
31 U 29 U 
31 U 29 U 

160 U 140 U 
370 J 290 UJ 
370 o U 
160 U 140 U ' 

0 0 . __ . 

2B 2B 
AREA A WETLANDS AREA A WETLANDS 

PH1 PH1 
2WTB2 2WTB4 

090690·2WTB2(0·2)·MAX 090690·2WTB4(0·2) 
2WTB2(0·2)MAX 2WTB4(0·2) 

SO SO 
0 0 
2 2. 

09/06/90 09/06/90 

20 U 16 U 

- 20 U 16 U 
10 U 8 U 
10 U 8U 
10 U. 8 U 
10 U 4 J 

2600 U 530 U 
2600 U 77J 
2600 U 52 J 
400 J 220 J 

2600 U 230 J 
2600 U 220 J 
2600 U .' 530 U 
2600 U 310 J -

13000 U 160 J 
2600 U 280 J 
2600 U 320 J 
2600 U 530 U 
460 J 310 J 

2600 U 530 U 
2600 U 270 J . 
380 J 460 J 

1240 2469 
-

31 U 26 UJ 
31 U 32 UJ 
31 U 26 UJ 

160 U 130 UJ 
370 J 260 UJ 
370 o U 
160 U 130 UJ 

0 0 
._.-



SITE 2B 
AOC AREA A WETLANDS 
PHASE PH1 
LOCATION 2WMW5S 
NSAMPLE 090490-2WMW5(0-2)-MAX 
SAMPLE / 2WMW5(0-2)MAX 
MATRIX SO 
TOP DEPTH 0 
BOTTOM DEPTH 2 
SAMPLE DATE 09/04/90 
In organics (mg/kg) 
ALUMINUM 11500 J 
ARSENIC 76 J 
BARIUM 457 
BERYLLIUM 1.3 J 
CADMIUM 4.9 
CALCIUM 1310 J 
CHROMIUM 652 
COBALT 123 
COPPER 38.5 
IRON 23100 
LEAD 385 
MAGNESIUM 5590 
MANGANESE 357 J 
MERCURY 0.25 
NICKEL 15.9 
POTASSIUM 3180 
SELENIUM 077 
SILVER 2.5 U 
SODIUM 957 J 
VANADIUM 51.8 J 
ZINC - 61.3 J 

TABLE 1 

SURFACE SOIL SAMPLES 
PHASE I RI 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 4 OF 6 

2B 2B 
AREA A WETLANDS AREA A WETLANDS 

PH1 PH1 
2WTB2 2WTB2 

090690-2WTB2(0-2) 090690-2WTB2(0-2)-D 
2WTB2(0-2) 090690-2WTB9(4-6) 

SO SO 
0 0 
2 2 

09106/90 09106/90 

14100 J 14500 J 
6.7 J 8.1 J 

521 477 
1.8 J 1.7J 
6.9 7.2 

3300 J 3690 J 
41.2 399 
11.1 108 
202 17.1 

27200 27600 
11.2 J 11.2 

7230 7630 
306 376 

0.18 U 0.17 U 
259 26.8 

3530 3800 
071 U 0.7 U 

2.8 U 35 
2040 J 1980 J 
57.9 J 567 J 
755 J 664 J 

2B 2B 
AREA A WETLANDS AREA A WETLANDS 

PH1 PH1 
2WTB2 2WTB4 

090690-2WTB2(0-2)-MAX 090690-2WTB4(0-2) 
2WTB2(0-2)MAX 2WTB4(0-2) 

SO SO 
0 0 
2 2 

09106/90 09106/90 

14500 J 15300 J 
8.1 J. 8.7 

521 61.3 
1.8 J 0.3 U. 
7.2 029 U 

3690 J 1250 
41.2 89 
111 8.5 
20.2 47.6 J 

27600 30800 
11.2 128 J 

7630 6130 
376 188 J 
0.18 U 0.69 J 
26.8 16.7 

3800 4320 
071 U 12 

3.5 24 U 
2040 J 232 J 
57.9 J 505 J 
75.5 J 60.8 J 



SITE 2B 
AOC AREA A WETLANDS 
PHASE PH1 
LOCATION 2WTB6 
NSAMPLE 090690-2WTB6(O-2) 
SAMPLE 2WTB6(O-2) 
MATRIX SO 
TOP DEPTH 0 
BOTTOM DEPTH 2 
SAMPLE DATE 09/06/90. 
Volatile OrQanics (uQ/kQ) 
2-BUTANONE 87 
ACETONE 540 
CARBON DISULFIDE 6 J 
METHYLENE CHLORIDE 11 U 
TETRACHLOROETHENE 11 U 
TRICHLOROETHENE 11 U 
Semivolalile Organics (uQ/kQ) 
ACENAPHTHENE 720 U 
ACENAPHTHYLENE 720 U 
ANTHRACENE 720 U 
BENZ6iA)ANTHRACENE 200 J 
BENZO(A)PYRENE 190 J 
BENZO(B)FLUORANTHENE 210 J 
BENZO(G,H,I)PERYLENE 720 U 
BENZO(K)FLUORANTHENE 250 J 
BENZOIC ACID 130 J 
BIS(2-ETHYLH EXYL)PHTHALA TE 350 J 
CHRYSENE 250 J 
DIBENZO(A,H)ANTHRACENE 720 U 
FLUORANTHENE 300 J 
INDENO( 1 ,2,3-CD)PYRENE 720 U 
PHENANTHRENE 160 J 
PYRENE 270 J 
TOTAL PAH 1830 
Pesticides/PCBs (uQ/kQ) 
4,4'-DDD 69 J 
4,4'-DDE 35 UJ 
4,4'-DDT 35 UR 
ALPHA-CHLORDANE 170 UJ 
AROCLOR-1260 350 UJ 
TOT AL AROCLOR OU 
GAMMA-CHLORDANE 170 UJ 
TOTAL DDT 69 

E 1 

SURFACE SOIL SAMPLES 
PHASE I RI 

SITE 28 - AREA A WETLAND 
NS8-NLON, GROTON, CONNECTICUT 

PAGE 5 OF 6 

2B 2B 
AREA A WETLANDS AREA A WETLANDS 

PH1 PH1 
2WTB7 2WTB7 

090S90-2WTB7(O-2) 090S90-2WTB7(O-2)-D 
2WTB7(O-2) 2WTB7(2S-27) 

SO SO 
0 0 
2 2 

09/05/90 09/05/90 

19 U 5 J 
19 U 37 
9 U 8 U 
9 U 8 U 
9 U 8 U 
9U - 8U 

620 U 530 U 
620 U 530 U 
620 U 530 U 
620 U ' 530 U 
620 U 530 U 
620 U 530 U 
620 U 530 U 
620 U 530 U 

3000 U 220 J 
620 U 220 J 
620 U 530 U 
620 U 530 U 
72 J 53 J 

620 U 530 U 
620 U 530 U 

98 J 530 U 
170 53 

30 U 26 U 
30 U 26 U 
30 U 26 U 

150 U 130 U 
300 U 260 U 

OU OU 
150 U 130 U 

0 0 

-

- -

2B 2B 
AREA A WETLANDS AREA A WETLANDS 

PH1 PH1 
2WTB7 2WTB8 

090S90-2WTB7(O-2)-MAX 083090-2WTB8(1-3) 
2WTB7(O-2)MAX 2WTB8(1-3) 

SO SO 
0 1 -
2 3 

09/05/90 08/30/90 . 

5 J 310 
37 850 
9 U 8 J 
9 U 4 J , 
9 U· 7 J 
9 U 10 U 

620 U 670 U 
620 U 120 J 
620 U 79 J 
620 U 370 J 
620 U 390 J 
620 U 550 J 
620 U 670 U 
620 U 390 J 
220 J 3300 U 
220 J 1300 
620 U 600 J 
620 U 670 U 

72 J 600 J 
620 U 270 J 
620 U 340 J 

98 J 570 J 
170 4279 

30 U 33 U 
30 U 33 U· 
30 U 33 U 

150 U 160 U 
300 U 330 U 

OU o U 
150 U 160 U 

0 0 



SITE 2B 
AOC AREA A WETlANDS 
PHASE PH1 
LOCATION 2WTB6 
NSAMPLE 090690·2WTB6(O·2) 
SAMPLE 2WTBS(O·2) 
MATRIX SO 
TOP DEPTH 0 
BOTTOM DEPTH 2 
SAMPLE DATE. 09/0S/90 
Inorganics (mg/kg) 
ALUMINUM 16800 J 
ARSENIC 8.4 
BARIUM 60.7 
BERYLLIUM 0.73 J 
CADMIUM 1.9 J 
CALCIUM 1660 
CHROMIUM 101 
COBALT 9.4 
COPPER 64.1 J 
IRON 27100 
LEAD 44 J 
MAGNESIUM 6540 
MANGANESE 202 J 
MERCURY 0.23 U 
NICKEL 202 
POTASSIUM 3680 
SELENIUM 1.5 
SILVER 3.2 U 
SODIUM 1570 J 
VANADIUM 52 J 
ZINC 749 J 

TABLE 1 

SURFACE SOIL SAMPLES 
PHASE I RI 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 6 OF 6 

2B 2B 
AREA A WETLANDS AREA A WETLANDS 

PH1 PH1 
2WTB7 2WTB7 

090S90·2WTB7(0·2) 090S90·2WTB7(O·2)·D 
2WTB7(0·2) 2WTB7(2S·27) 

SO SO 
0 0 
2 2 

09/05/90 09/05/90 

13900 J 15900 J 
7.2 J 6.9 J 

49.3 451 
1.5 J 1.B J 
4.5 6.7 

1590 J 1530 J . 
72.7 41 
7.6 12.7 

35.4 . ·39.1 
20200 23100 

49.5 J 12.7 J 
6580 6950 

189 265 
0.38 0.21 
16.8 26.2 

2680 3520 
0.79 U 078 U 

3U 3 U 
1310 J 1430 J 
569 J 60.6 J 
59.5 J 79.8 J 

2B 2B 
AREA A WETLANDS AREA A WETLANDS 

PH1 PH1 
2WTB7 2WTB8 

090S90·2WTB7(0·2)·MAX 083090·2WTB8(1·3) 
2WTB7(0·2)MAX 2WTB8(1·3) 

SO SO 
0 1 
2 3 

09/05/90 08/30/90 

15900 J 17900 J 
7.2 J 6.8 J 

49.3 93.8 
1 8 J 18 J 
6.7 6.7 J 

1590 J 2360 
727 102 
127 9.2 
39.1 55 

23100 27900 
49.5 J 837 

- 6950 7840 
265 233 
038 067 J 
262 269 

3520 4040 J 
079 U 093 J 

3 U 4.5 
1430 J 3150 
60.6 J 75 J 

. 798 J 62.9 J 



SITE 2B 2B 28 
AOC AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 
PHASE Phase I Phase I Phase I 
LOCATION 2WSO' 2WSO' 2WSOl 
NSAMPLE l12690-2WSDI (0·0.5) I 12690-2WSDI (0·0,5)·0 I 12690·2WSDI(0·0 5)·MAX 
SAMPLE' I I 2690·2WSD1(0·0 5) 112690·2WSDIO(0'() 5) 112690·2WSD1(0,(),S)MAX 
MATRIX SO SD SD 
TOP DEPTH 0 0 0 
80TTOM DEPTH 0,5 0.5 0.5 
SAMPLE DATE _. .- _. 
Volalile Organics ug/kg) 
2·BUTANONE 140 J 42 J 140 J 
ACETONE 210 300 300 
CARBON DISULFIDE 11 17 17 
CHLOR08ENZENE 11 U II U 11 U 
METHYLENE CHLORIDE II U 11 U II U 
TETRACHLOROETHENE 11 U 11 U II U 
TOLUENE 11 U II U II U 
TOTAL XYLENES 11 U llU 11 U 
TRICHLOROETHENE 11 U II U 11 U 
SemlVolatrle Orc;anrcs uc;/kc;) 
1,4·DICHLOROBENZENE 3500 U 3700 U 3700 U 
2.4·DIMETHYLPHENOL 3500 U 3700 U 3700 U 
2·METHYLNAPHTHALENE 3500 U 3700 U 3700 U 
,.METHYLPHENOL 3500 U 3700 U 3700 U 
ACENAPHTHENE 3500 U 3700 U 3700 U 
ACENAPHTHYLENE 3500 U 3700 U 3700 U 
ANTHRACENE 3500 U 3700 U 3700 U 
BENZO A ANTHRACENE 670 J 3700 U 670 J 
BENZO A PYRENE 3500 U 3700 U 3700 U 
BENZO B FLUORANTHENE 380 J 3700 U 380 J 
BENZO G,H,I PERYLENE 3500 U 3700 U 3700 U 
BENZO K FLUORANTHENE 480 J 3700 U 480 J 
BENZOIC ACID 17000 U 18000 U 18000 U 
BIS 2 ETHYLHEXYL PHTHALATE 3500 U 3700 U 3700 U 
BUTYL BENZYL PHTHALATE 3500 U 3700 U 3700 U 
CARBAZOLE 
CHRYSENE 630 J 3700 U 630 J 
DI·N·BUTYL PHTHALATE 3500 U 3700 U 3700 U 
OIBENZO A,H ANTHRACENE 3500 U 3700 U 3700 U 
OIBENZOFURAN 3500 U 3700 U 3700 U 
FLUORANTHENE 970 J 3100 U 970 J 
FLUORENE 3500 U 3700 U 3100 U 
INDENO 1,2,3·CO PYRENE 3500 U 3100 U 3700 U 
NAPHTHALENE 3500 U 3700 U 3700 U 
PENTACHLOROPHENOL 17000 U 18000 U 18000 U 
PHENANTHRENE 3500 U 3700 U 3700 U 
PYRENE 1300 J 3700 U 1300 J 
TOTALPAH "3D 0 4430 

.2 
SEDIMENT SAMPLES 

PHASE I AND II RI AND FFS 
SITE 26 • AREA A WETLAND 

NS6-NLON, GROTON, CONNECTICUT' 

PAGE' OF'6 

28 28 
AREA A WETLANDS AREA A WETLANDS 

Phase II Phase II 
2WSD10 2WSD11 

2WSDIO(FIELD) 2WSDI 1 (FIELD) 
2WS010(FIELO) 2WSOll(FIELD) 

SD SD 
0 0 

0,5 05 
. .. . .. 

28 
AREA A WETLANDS 

• Phase II 
2WSD12 

2WSDI2(FIELD) 
2WSOI2(FIELO) 

SD 
0 

05 
. .. 

28 28 2B 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

. Phase II Phase II Phase II 
2WSD13 2WSD1, 2WSD1' 

2WSDI3(FIElD) 2WSD1' 2WSD1'(FIELD) 
2WSOI3(FIELO) 2WS014 2WSOI4(FIELO) 

SD SD SD 
0 0 0 

05 05 05 
..' .- ... 



SITE 28 28 
AOC AREA A WETLANOS AREA A WETLANOS 
PHASE Ph ••• I Pha .. 1 
LOCATION 2WSOI 2WSOI 
NSAMPLE 112691l-2WS01(0-0 5) 112691l-2WSOI (Il-O 5)-0 
SAMPLE I 12691l-2WSOI11l-0 5) 1 I 2691l-2WSOI 0(0-0.5) 
MATRIX SO SO 
TOP DEPTH 0 0 
80nOM DEPTH 0.5 0.5 
SAMPLE OATE -- -
P •• t,clde.IPCB. uglkg) 
4,4'·000 140 J 
4,4'-00E 36 J 
4,4'·00T 34 UJ • 
ALDRIN 17 UJ 
ALPHA·CHLORDANE 170 UJ 
AROCLOR·1260 340 UJ 
TOTAL AROCLOR o U 
BETA BHC 17 UJ 
DELTA·SHC 17 UJ 
DIELDRIN 34 UJ 
ENDOSULF AN I 17 UJ 
ENDOSULFAN II 34 UJ 
ENDOSULFAN SULFATE 34 UJ 
ENORIN 34 UJ 
ENOAIN ALDEHYDE 
ENDRIN KETONE 34 UJ 
GAMMA·BHC LINDANE 17 UJ 
GAMMA·CHLORDANE 170 UJ 
HEPTACHLOR 17 UJ 
HEPTACHLOR EPOXIDE 17 UJ 
METHOXYCHLOR 170 UJ 
TOTAL DOT 176 
Inorqantcs mq/kq) 
ALUMINUM 18900 18400 
ANTIMONY 108 UR 113 UR 
ARSENIC 92 J 102 J 
BARIUM 556 54.6 
BERYLLIUM 091 083 
BORON 4100 R 4500 R 
CADMIUM 42 48 
CALCIUM 4670 4660 
CHROMIUM 571 744 
COBALT 108 106 
COPPER 33 J 492 J 
CYANIDE 27 U 28 U 
IRON 28100 29200 
LEAD 51 606 
MAGNESIUM 7630 7800 
MANGANESE 352 366 
MERCURY 021 UJ 028 J 
NICKEL 26 264 
POTASSIUM 4390 4200 
SELENIUM 089 088 
SILVER 3 UJ 32 UJ 
SODIUM 3510 3690 
VANADIUM 445 437 
ZINC 906 110 
Miscellaneous Parameters mglkg) 
TOTAL ORGANIC CARBON 

2B 
AREA A WETLANOS 

Pha.el 
2WSOI 

112691l-2WSOI (0-0 5)-MAX 
112691l-2WSOI(0-0.5)MAX 

SO 
0 

0.5 

-
140 J 

36 J 
34 UJ 
17 UJ 

170 UJ 
340 UJ 

OU 
17 UJ 
17 UJ 
34 UJ 
17 UJ 
34 UJ 
34 UJ 
34 UJ 

34 UJ 
17 UJ 

170 UJ 
17 UJ 
17 UJ 

170 UJ 
176 

18900 
113 R 
102 J 
556 
091 
4500 R 

48 
4670 
744 
108 
492 J 
28U 

29200 
606 
7800 
366 
028 J 
264 
4390 
089 
32 UJ 

3690 
445 
110 

TABLE 2 

SEDIMENT SAMPLES 
PHASE I AND II RI AND FFS 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 16 

28 2B 
AREA A WETLANOS AREA A WETLANOS 

Phase II Phase II 
2WSOIO 2WSOll 

2WS010(FIELO) 2WSOll(FIELD) 
2WSOIOIFIELD) 2WSDll (FIELD) 

SO SO 
0 0 

0.5 0.5 

-- --
2925 U 3513 U 
2925 U 3513 U 
29.25 U 3513 U 

2925 U 3513 U 

28 2B 28 2B 
AREA A WETLANOS AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

Phesell Pha.ell Phase II Phase II 
2WSOl2 2WSOl3 2WS014 2WSD14 

2WS012IFIELO) 2WS013(FIELD) 2WSD14 2WS014IFIELO) 
2WSOI2IFIELD) 2WS013(FIELD) 2WSDI4 2WS014IFIELO) 

SO SO SO SO 
0 0 0 0 

0.5 0.5 0.5 0.5 
--- --- --- ---

3533 U 2979 U 49 UJ 2846 U 
3533 U 2979 U 49 UJ 2846 U 
3533 U 2979 U 49 UJ 2846 U 

25 UJ 
25 UJ 

25 UJ 
25 UJ 

3533 U 2979 U 49 UJ 2846 U 
25 UJ 
49 UJ 
49 UJ 
49 UJ 
49 UJ 
49 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
0 



SITE 2B 2B 2B 
AOC AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 
PHASE Phase II Ph.sell PhaselJ 
LOCATION 2WSOl5 2WS016 -- 2V/SDH-
NSAMPLE - - 2WSOIS(FIELO) 2WSOl6(FIELO) 2WSOH(FIELD) 
SAMPLE 2V/S01S(FIELD) 2WS016(FIELD) 2WSOH(FIELO) 
MATRIX SO SO SO 
TOP DEPTH 0 0 0 
BOnOMOEPTH 0.5 0.5 0.5 
SAMPLE DATE --- - --
VolatIle OJ:ID3n1CS uQ/kQ] 
2·BUTANONE 
ACETONE 
CARBON DISULFIDE 
CHLOROBENZENE 
METHYLENE CHLORIDE 
TETAACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TAICHLOROETHENE 
Semlvolatlle Organics uq/kg] 
lA-DICHLOROBENZENE 
2,4·DIMETHYLPHENOL 
2-METHYLNAPHTHALENE 
4·METHYLPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO A ANTHRACENE 
BENZO A PYRENE 
BENZO B FLUORANTHENE 
BENZO G,H,I PERYLENE 
BENZO K FLUORANTHENE 
BENZOIC ACID 
BIS 2·ETHYLHEXYL PHTHALATE 
BUTYL BENZYL PHTHALATE 
CARBA20LE 
CHRYSENE 
DI·N-BUTYL PHTHALATE 
DIBENZO A,H ANTHRACENE 
DIBENZOFURAN 
FLUORANTHENE 
FLUORENE 
INDENO 1,2,3·CO PYRENE 
NAPHTHALENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PYRENE 
TOTAL£AH -- - 1..- - .1 - -L-

= 2 

SEDIMENT SAMpLES 
PHASE I AND II RI AND FFS 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 16 

2B 2B 
AREA A WETLANDS AREA A WETLANDS 

Phase II Phase It 
2WSOIS 2WSOIS 

2WSDIS(FIELD) 2WSDIS(FIELD) 
2WSOIS(FIELD) 2WSDIS(FIELO) 

SO SO 
0 0 

0.5 05 

-- ---

- J - --~ 

2B 
AREA A WETLANDS 

Phase I 
2WS02 

I I 26S0-2WSD2(0-0 5) 
I I 26S0-2WSD2(0-0.5) 

SO 
0 

0.5 
-

100 
130 

16 
IOU 
10 U 
10 U 
10 U 
10 U 
10 U 

3400 U 
3400 U 
3400 U 
3400 U 
3400 U 
3400 U 
3400 U 
3400 U 
3400 U 
3400 U 
3400 lJ 

3400 U 
16000 U 
3400 U 
3400 U 

3400 U 
6100 U 
3400 U 
3400 U 
3400 U 
3400 U 
3400 U 
3400 U 

16000 U 
3400 U 
3400 U 

--.QL ---

2B 2B 2B 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

Phase II Phase II Phase II 
2WS020 2WS021 2WS022 

2WSD20(FIELO) 2WSD21 (FIELD) 2WSD22(FIELD) 
2WS020(FIELD) 2W~D21 (FIELD) 2WSD22(FIELD) 

SO SO SO 
0 0 0 

0.5 05 05 
-- --- -. 

. 



SITE 2B 2B 2B 
Aoe AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 
PHASE Phase II Phase II Ph.se II 
LOCATION 2WSD15 2WSD16 2WSD17 
NSAMPLE 2WSD1SIFIELD) 2WSDI6IFIELD) 2WSDI7IFIELD) 
SAMPLE 2WSD1SIFIELD) 2WSOI6IFIELO) 2WSOI7IFIELD) I. 

MATRIX SO SO SO 
TOP DEPTH 0 0 0 
BOTTOM DEPTH 0,5 0,5 05 
SAMPLE DATE -- - -
PesllcldeslPCBs uglkg) 
4,4'·000 2703 U 2336 U 2645 U 
4,4'·DDE 2703 U 2336 U 2645 U 
4,4'·DDT 2703 U 23,36 U 2645 U 
ALDRIN 
ALPHA·CHLORDANE 
AROCLOR·1260 
TOTAL ARDCLOR 
BETA·BHC 
DELTA·BHC 
DIELDRIN 2703 U 2336 U 2645 U 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
EN DR IN KETONE 
GAMMA·BHC LINDANE 
GAMMA·CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOTAL DOT 
Inorganics mg/kg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
BORON -
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 
Miscellaneous Parameters mg/kg) 

lTOTAL ORGANIC CARBON I I I I 

TABLE 2 

SEDIMENT SAMPLES 
PHASE I AND II RI AND FFS 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 4 OF 16 

26 2B 
AREA A WETLANDS AREA A WETLANDS 

Phose II Phase II 
2WSD18 2WSD19 

2WSOI8IFIELO) 2WSOI9IFIELO) 
2WSDI8IFIELO) 2WSOI9IFIELD) 

SO SO 
0 0 

05 0,5 
- -_. 

3695 U 2716 U 
3695 U 2716 U· 
3695 U 2716 U 

3695 U 2716 U 

I 

2B 
AREA A WETLANDS 

Phase I 
2WSD2 

112690-2WSD210-0,S) 
112690-2WSD210-0,S) 

SO 
0 

05 
.-

33 UJ 
40 J 
33 UJ 
16 UJ 

160 UJ 
330 UJ 

o U 
16 UJ 
16 UJ 
33 UJ 
16 UJ 
33 UJ 
33 UJ 
33 UJ 

33 UJ 
16 UJ 

160 UJ 
16 UJ 
16 UJ 

160 UJ 
40 

22200 
101 UR 
95 J 

646 
11 

4000 R 
48 

4930 
489 
119 
305 J 
26 U 

31700 
213 J 

7870 
365 
019 UJ 
282 
4920 

16 
28 UJ 

3290 
493 
126 

I 

26 2B 26 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

Phase 11 Phase II Phase II 
2WSD20 2WSD21 2WSD22 

2WSD20IFIELO) 2WSD21IFIELO) 2WS022IFIELD) 
2WSD20IFIELD) 2WSD21IFIELD) 2WS022IFIELD) 

SO SO SO 
0 0 0 

05 0,5 0,5 
._. _.- .-. 

3035 U 2972 U 4349 U 
3035 U 2972 U 4349 U 
3035 U 2972 U 4349 U 

-
3035 U 2972 U 43 49 U 

I I I 



SITE 26 26 2B 
Aoe AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 
PHASE FFS FFS FFS 
LOCATION 2WSD23 2WSD24 2WSD25 
NSAMPLE 2WSD23 (0.0·1.0) 2WS024 (0 0·1.0) 2WSD25 (0.0·'0) 
SAMPLE 2WSD23 (0.0·1.0) 2WS024 (0,1).1.0) 2WSD25 (0 0·1.0) 
MATRIX SO SO SD 
TOP DEPTH 0 0 0 
BOnOMDEPTH , , 1 
SAMPLE DATE _. - _. 
Volaille Organ,cs uglkg) 
2·BUTANONE 
ACETONE 
CARBON DISULFIDE 
CHLOROBENZENE 
METHYLENE CHLORIDE .. 

TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRICHLOROETHENE 
Sem,volal,le Organ,cs uglkg) 
1,4·DICHLOROBENZENE 
2,4·DIMETHYLPHENOL 
2·METHYLNAPHTHALENE 
4 METHYLPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO A)ANTHRACENE 
BENZO(A PYRENE 
BENlD B FLUORANTHENE 
BENlD G,H,I PERYLENE 
BENlD K FLUORANTHENE 
BENZOIC ACID 
BIS 2·ETHYLHEXYL)PHTHALATE 
BUTYL BENZYL PHTHALATE 
CARBAZOLE 
CHRYSENE -
DI·N·BUTYL PHTHALATE 
DIBENZO A,H ANTHRACENE 
DIBENZOFURAN 
FLUORANTHENE 
FLUORENE 
IN DE NO , ,2,3·CO PYRENE 
NAPHTHALENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PYRENE -TOTAL PAH 

= 2 

SEDIMENT SAMPLES 
PHASE I AND II RI AND FFS 

SITE 2B· AREA A WETLAND 
NSB·NLON, GROTON, CONNECTICUT 

PAGE 5 OF 16 

26 2B 
AREA A WETLANDS . AREA A WETLANDS 

FFS Phase II 
2WSD26 2WSD27 

2WSD26 (00·'0) 2WSD27(FIELD) 
2WS026 (0,0·1.0) 2WSD27(FIELD) 

SD SO 
0 0 , OS 
.- . -

- ~--- I 

2B 
AREA A WETLANDS 

Phase II 
2WSD28 

2WSD28(FIELD) 
2WSD28(FIELD) 

SO 
0 

05 _ . 

__ L 

2B 2B 2B 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

Phase II Phase 1 Phase II 
2WSD29 2WSD3 2WS030 

2WSD29(FIELD) '12690·2WSD3(0·0,5) 2WSD30(FIELD) 
2WSD29(FIELD) '12690·2WS03(0·0,5) 2WSD30(FIELD) 

SO SO SO 
0 0 0 

0,5 0,5 0,5 
_. - .-

110 U 
230 

18 J 
54 U 
54 U 
54 U 
54 U 
54 U 
54 U 

3600 U 
3600 U 
3600 U 

- 3600 U 
3600 U 
3600 U 
3600 U 
3600 U 
3600 U 
3600 U 
3600 U 
3600 U 

17000 U 
3600 U 
3600 U 

3600 U 
3600 U 
3600 U 
3600 U 

390 J 
3600 U 
3600 U 
3600 U 

17000 U 
3600 U 

670 J 

I ~OL I 



SITE 28 28 
Aoe AREA A WETLANDS AREA A WETLANDS 
PHASE FFS FFS 
LOCATION 2WSD23 2WSD24 
NSAMPLE 2WSD23 (0.0·1.0) 2WS024 (0.0-1.0) 
SAMPLE 2WSD23 (O.HO) 2WSD24 (0.0·1.0) 
MATRIX SO SO 
TOP DEPTH a '0 
BOTTOM DEPTH 1 1 
SAMPLE DATE - -
Pestlclde,lPeBs UQlkol 
4,4'·000 410 J 3100 J 
4,4'-DDE 93 240 J 
4,4'·DDT 190 47 U 
ALDRIN 76 U 24 UJ 
ALPHA-CHLORDANE 95 24 UJ 
AROCLOR-1260 150 U 470 U 
TOTAL AROCLOR OU OU 
BETA-BHC 76 U 24 UJ 
DELTA·BHC 76 U 24 UJ 
DIELDRIN 15 U 47 UJ 
ENDOSULFAN I 76 U 24 UJ 
ENDOSULFAN II 15 U 47 U 
ENDOSUlFAN SULFATE 15 U 47 U 
ENDRIN 15 U 47 U 
ENDRIN ALDEHYDE 15 U 47 U 
ENDRIN KETONE 15 U 47 U 
GAMMA-BHC LINDANE 76 U 24 UJ 
GAMMA·CHLORDANE 6 J 14J 
HEPTACHLOR _ 76 U 24 UJ 
HEPTACHLOR EPOXIDE 76 U 24 UJ 
METHOXYCHLOR 76 U 240 U 
TOTAL DDT 693 3340 
Inorganics mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
BORON 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 
Miscellaneous Parameters mglkg} 
TOTAL ORGANIC CARBON 65000 91000 

28 
AREA A WETLANDS 

FFS 
2WSD25 

2WS025 (0.0·1 D) 
2WSD25 (0 0-1.0) 

SO 
0 
1 
-

4800 J 
720 J 

2900 
25 UJ 
25 UJ 

480 U 
o U 

25 UJ 
25 UJ 
48 UJ 
25 UJ 
48 U 
48 V 
48 U 
48 U 
48 U 
25 UJ 
25 UJ 
25 UJ 
25 UJ 

250 U 
8420 

.. 

TABLE 2 

SEDIMENT SAMPLES 
PHASE I AND II RI AND FFS 

SITE 2B • AREA A WETLAND 
NSB·NLON, GROTON, CONNECTICUT 

PAGE 6 OF 16 

28 28 
AREA A WETLANDS AREA A WETLANDS 

FFS Phase II 
2WSD26 2WSD27 

2WSD26 (0.0·1.0) 2WSD27(FIELD) 
2WSD26 (0.0-1.0) 2WS027(FIELD) 

SO SO 
0 0 
1 05 
- -

23 U 2661 U 
62 J 2661 U 
69 UJ 2661 U 
36 UJ 
36 UJ 
69 U 
OU 

36 UJ -
36 UJ 
69 UJ 2661 U 
36 UJ 
69 U 
69 U 
69 U 
69U 
69 U 
36 UJ 
36 UJ 
36 UJ 
36 UJ 
36 U 
62 

28000 ---~- 26000 

28 28 28 28 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

Phase U Phase II Phase f Phase II 
2WSD28 2WSD29 2WSD3 2WSD30 

2WSD28(FIELD) 2WSD29(FIELD) 112690·2WSD3(0·0 5) 2WS030(FIELD) 
2WSD26(FIELD) 2WS029(FIELD) 112690-2WS03(O-O.5) 2WSD30(FIELD) 

SO SO SO SO 
0 0 0 0 

0.5 0.5 0.5 05 
- - _. ... 

2593 U 2487 U 35 UJ 3462 U 
2593 U 2487 U 35 UJ 3462 U 
2593 U 2487 U 57 J 3462 U 

17 UJ 
170 UJ 
350 UJ 

OU 
17 UJ 
17 UJ 

2593 U 2487 U 35 UJ 3462 U 
17 UJ 
35 UJ 
35 UJ 
35 UJ 

35 UJ 
17 UJ 

170 UJ 
17 UJ 
17 UJ 

170 UJ 
57 

18800 
98 UR 
95 J 

566 
088 

4400 R 
53 

4220 
926 
III 

695 J 
24 U 

29700 
461 

7990 
341 
031 J 

27 
4280 

13 
27 UJ 

6090 
455 
127 

~-

L ___ _J 



SITE 28 28 28 
Aoe AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 
PHASE Phase II Phase II Phase II 
LOCATION 2WSD31 2WSD32 2WSD33 
NSAMPLE 2WSD31(FIELD) 2WSD32(FIELO) 2WSD33(FIELD) 
SAMPLE 2WSD31(FIELD) 2WSD32(FIELO) 2WS033(FIElO) 
MATRIX SO SO SD 
TOP DEPTH 0 0 0 -
80nOMOEPTH 0.5 0.5 0.5 
SAMPLE DATE -- -- -
Volatile Organics uglkg) 
2·8UTANONE 
ACETONE 
CARBON DISULFIDE 
CHLOROBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TAICHLOROETHENE 
Semlvola111e Organics uglkg) 
1 A-DICHLOROBENZENE 
2A·DIMETHYLPHENOL 
2·METHYLNAPHTHALENE 
4-METHYLPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO A ANTHRACENE 
BENZO A)PYRENE 
BENlO B FLUORANTHENE 
BENlO G,H,I PERYLENE 
BENlO K FLUORANTHENE 
BENZOIC ACID 
BIS 2-ETHYLHEXYL PHTHALATE 
BUTYL BENlYL PHTHALATE 
CARBAZOLE 
CHRYSENE 
DI·N-BUTYL PHTHALATE 
DIBENlO A,H ANTHRACENE 
DI8ENlOFURAN 
FLUORANTHENE 
FLUORENE 
INDENO 1,2,3·CD PYRENE 
NAPHTHALENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PYRENE 
TOTAL PAH _I _._-

SEDIMENT SAMPLES 
PHASE I AND II RI AND FFS 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 70F16 

28 28 
AREA A WETLANDS AREA A WETLANDS _ 

Phase II Phase II 
2WSD34 2WSD34 
2WSD34 2WSD34(FIELD) 
2WS034 2WS034(FIElO) 

SD SD 
0 0 

0.5 0.5 
- --

'-- ---' - I --

26 
AREA A WETLANDS 

Phase II 
2WSD35 

2WSD35(FIELD) 
2WS035(FIELO) 

SD 
0 

0.5 
-

I 

26 28 26 26 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

Phase II Phase II Phase II Phase II 
2WSD36 2WS037 2WSDJS 2v/S03S 

2WSD36(FIELO) 2WS037(FIELD) 2WS03S 2WSD38(FIELO) 
2WS036(FIELO) 2WS037(FIELO) 2WS038 2WS038(FIELO) 

SD -SD SD SD 
0 0 0 0 

05 0.5 0.5 05 

- ._- --- ---

. -

I I I I 



SITE 2B 2B 2B 
AOC AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 
PHASE Phase II Phase II Phase II 
LOCATION 2WSD31 2WS032 2WSD33 
NSAMPLE 2WSD31(FIELD) 2WSD32(FIELO) 2WSD33(FIELD) 
SAMPLE 2WS031 (FIELD)' 2WSD32(FIELO) 2WS033(FIELO) 
MATRIX SO SO SO 
TOP DEPTH 0 0 0 
BonOM DEPTH 0.5 0.5 0.5 
SAMPLE DATE - - -
Pesticides/PCBs ualkol 
4,4'·000 4723 U 3637 U 3294 U 
4,4'·DDE 4723 U 3637 U 3294 U 
4,4'·DDT 4723 U 3637 U 3294 U 
ALDRIN 
ALPHA·CHLORDANE 
AROCLOR·1260 
TOTAL AROCLOR 
BETA·BHC 
DELTA·SHC 
DIELDRIN 4723 U 3637 U 3294 U 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA·BHC LINDANE 
GAMMA·CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOTAL DDT 
Inorganlcs mg/kg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
BORON 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 
Miscellaneous Parameters mglKg) 
TOTAL ORGANIC CARBON 

TABLE 2 

SEDIMENT SAMPLES 
PHASE I AND II RI AND FFS 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 8 OF 16 

2B 2B 
AREA A WETLANDS _ AREA A WETLANDS 

Phase II Phase II 
2WSD34 2WSD34 
2WSD34 2WSD34(FIELD) 
2WS034 2WSD34(FIELO) 

SO SO 
0 0 

0.5 0.5 
- _. 

59 UJ 2948 U 
59 UJ 2948 U 
13 J 2948 U 
3 UJ 
3 UJ 

3 UJ 
3 UJ 

59 UJ 2948 U 
3 UJ 

59 UJ 
59 UJ 
59 UJ 
59 UJ 
59 UJ .-

3 UJ 
3 UJ 

31 J 
3 UJ 

30 UJ 
13 

I 

2B 
AREA A WETLANDS 

Phase II 
2WSD35 

2WS035(FIELD) 
2WSD35(FIELO) 

SO 
0 

0.5 
_. 

357 U 
357 U 
357 U 

357 U 

I 

2B 2B 2B 2B 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

Phase II Phase II Phase II Phase It 
2WSD36 2WSD37 2WSD38 2WSD38 

2WSD36(FIELD) 2WSD37(FIELD) 2WSD38 2WS038(FIELO) 
2WS036(FIELO) 2WS037(FIELO) 2WS038 2WS038(FIELO) 

SO SO SO SO 
0 0 0 0 

0.5 0.5 05 0.5 
.- - ... ... 

3763 U 290t U 69 U 2967 U 
3763 U 2901 U 69 U 2967 U 
3763 U 2901 U 69 U 2967 U 

35 U 
35 U 

35 U 
35 U 

3763 U 2901 U 69 U 2967 U 
35 U 
69 U 
69 U 
69 U 
69 U 
69 U 
35 U 
35 U 
35U 
35 U 
35 U 
0 

- I I - ------



SITE 26 26 26 
AOC AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 
PHASE Phase II Phase II Phase I 
LOCATION 2WSD39 2WSD39 2WSD4 
NSAMPLE 2WSD39 2WSo39(FIELo) 112690-2WS04(0-0,5) 
SAMPLE 2WS039 2WSo39(FIELo) - 112691l-2WS04(0-0 5) 
MATRIX SO SO SO 
TOP DEPTH 0 0 0 
BOnOMoEPTH 0,5 0,5 0,5 
SAMPLE DATE --
Volatrle Organics uq/kqj 
2-BUTANONE 20 U 
ACETONE 20 U 
CARBON DISULFIDE 10 U 
CHLOROBENlENE 10 U 
METHYLENE CHLORIDE 10 J 
TETRACHLOROETHENE 16 J 
TOLUENE 10 U 
TOTAL XYLENES 10 U 
TRICHLOROETHENE llJ 
Semivolaili. Organics uglkg) 
1,4-DICHLOROBENZENE 3400 U 
2,4-DIMETHYLPHENOL 3400 U 
2-METHYLNAPHTHALENE 3400 U 
4-METHYLPHENOL 3400 U 
ACENAPHTHENE 3400 U 
ACENAPHTHYLENE 3400 U 
ANTHRACENE 3400 U 
BENlO A ANTHRACENE 3400 U 
BENlO A)PYRENE 3400 U 
BENlO B FLUORANTHENE 3400 U 
BENlO G,H,I PERYLENE 3400 U 
BENZO K FLUORANTHENE 3400 U 
BENZOIC ACID 16000 U 
BIS 2-ETHYLHEXYL PHTHALATE 3400 U 
BUTYL BENZYL PHTHALATE 3400 U 
CARBAZOLE 
CHRYSENE 3400 U 
DI-N BUTYL PHTHALATE 3400 U 
DIBENZO A,H ANTHRACENE 3400 U 
DIBENZOFURAN 3400 U 
FLUORANTHENE 410J 
FLUORENE 3~OO U 
INDENO 1,2,3 CD)PYRENE 3400 U 
NAPHTHALENE 3400 U 
PENTACHLOROPHENOL 16000 U 
PHENANTHRENE 3400 U 
PYRENE 460 J 
TOTAL PAH I I 8701 

SEDIMENT SAMPLES 
PHASE I AND II RI AND FFS 

SITE 28 - AREA A WETLAND 
NS8-NLON, GROTON, CONNECTICUT 

PAGE 9 OF 16 

26 2B 
AREA A WETLANDS AREA A WETLANDS 

Phase II Phase II 
2WSD40 2WSD40 
2WSD40 2WSo40(FIELO) 
2WS040 2WS040(FIELo) 

SO SO 
0 0 

05 05 
-- ---

I I 

26 
AREA A WETLANDS 

Phase II 
2WS041 
2WSo41 
2WS041 

SO 
0 

05 
--

I 

26 2B 26 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

Phase II Phase II Phase 1 

2WS041 2WSD42 2WS05 
2WS041(FIELo) 2WSD42(FIELo) 112690-2WS05(0-0,5) 
2WS041(FIELo) 2WS042(FIELD) 112690-2WS05(0-0,5) 

SO SO SO 
0 0 0 

05 05 05 
-- - ---

11 U --
11 U 
5 U 
5 U 
3 J 
4J 
5U 
5 U 
3J 

1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
1800 U 
8700 U 
1800 U 
1800 U 

1800 U 
1800_U 
1800 U 
1800 U 
1800 U 
1800 U 
lS00 U 
1800 U 
8700 U 
1800 U 
1800 U 

I I 01 



SITE 2B 2B 28 
Aoe AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 
PHASE Phase II Phase II Phase I 
LOCATION 2WSD39 2WSD39 2WSD4 
NSAMPLE 2WSD39 2WSD39{FIELD) 112690-2WSD4{O-0 5) 
SAMPLE 2WSD39 2WSD39(FIELD) 112690-2WSD4(0-0.5) 
MATRIX SO SO SO 
TOP DEPTH '0 0 0 
BOTTOM DEPTH 0.5 0.5 05 
SAMPLE DATE 
PestIcides/PCBs ugfkq) 
4,4'-DDD 73 U 3075 U 33 UJ 
4.4'-DDE 73 U 3075 U 33 UJ 
4,4··DDT 73 U 3075 U 33 UJ 
ALDRIN 3 au 16 UJ 
ALPHA-CHLORDANE 38 U 160 UJ 
AROCLOR·1260 330 UJ 
TOTAL AROCLOR o U 
SETA·SHe 38 U IS UJ 
DELTA·SHC 38 U 16 UJ 
DIELDRIN 73 U 3075 U 33 UJ 
ENDOSULFAN I 38 U 16 UJ 
ENDOSULFAN II 73 U 33 UJ 
ENDOSULFAN SULFATE 73 U 33 UJ 
ENDRIN 73 U 33 W 
ENDRIN ALDEHYDE 73 U 
ENDRIN KETONE 73 U 33 UJ 
GAMMA-SHC LINDANE 38 U 16 UJ 
GAMMA-CHLORDANE 38 U 160 UJ 
HEPTACHLOR 38 U 16 UJ 
HEPTACHLOR EPOXIDE 38 U 16 W 
METHOXYCHLOR 38 U 160 UJ 
TOTAL DDT 0 0 
lnorgantcs mQ/k:Q) 
ALUMINUM 16500 
ANTIMONY 82 UR 
ARSENIC 10 J 
BARIUM 56 
BERYLLIUM 044 
SORON 1200 R 
CADMIUM 38 
CALCIUM 1480 
CHROMIUM 739 
COBALT 73 
COPPER 448 J 
CYANIDE 2 U 
IRON 26700 
LEAD 568 
MAGNESIUM 5950 
MANGANESE 193 
MERCURY 025 J 
NICKEL 178 
POTASSIUM 4560 
SELENIUM 079 
SILVER 23 UJ 
SODIUM 383 J 
VANADIUM 454 
ZINC 632 J 
MIscellaneous Parameters mQ/kq} 

ITOTAL ORGANIC CARBON I 14000 I I -- I 

! 

TABLE 2 

SEDIMENT SAMPLES 
PHASE I AND II RI AND FFS 

SITE 28 - AREA A WETLAND 
NS8-NLON, GROTON, CONNECTICUT 

PAGE 10 OF 16 

2B 2B 
AREA A WETLANDS AREA A WETLANDS 

Phase II Phase II 
2WSD40 2WS040 
2WSD40 2WSD40{FIELD) 
2WSD40 2WSD40(FIELD) 

SO SO 
0 0 

05 05 
-- ---

75 UJ 3242 U 
75 UJ 3242 U 
75 UJ 3242 U 
39 UJ 
39 UJ 

39 UJ 
39 UJ 
75 UJ 3242 U 
39 UJ 
75 UJ 
75 UJ 
75 UJ 
75 UJ 
75 UJ 
39 UJ 
39 UJ 
39 UJ 
39 UJ 
39 UJ 
0 

-

~--

2B 
AREA A WETLANDS 

Phose II 
2WSD41 
2WSD41 
2WSD41 

SO 
0 

0.5 
--

12J 
3aU 

a 
2 U 
2 U 

2 U 
2 U 

38 U 
2U 

38 U 
38 U 
38 U 
3au 
38 U 

2U 
2 U 
2 U 
2 U 

20 U 
20 

-

L --

2B 2B 2B 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

Phase n Phase II Phase I 
2WSD41 2WS042 2WSD5 

2WSD41{FIELD) 2WSD42{FIELO) 112690-2WSD5(0-0 5) 
2WSD41 (FIELD) 2WSD42(FIELD) 112690-2WSD5(0·0 5) 

• SO SO SO 
0 0 0 

05 05 05 
--- - ---

1932 U 1951 U 17 UJ 
1932 U 1951 U 17 UJ 
1932 U \951 U 17 UJ 

87 UJ 
87 UJ 

170 UJ 
o U 

87 UJ 
87 UJ 

1932 U 1951 U 17 UJ 
87 UJ 
17 UJ 

- 17 UJ 
17 UJ 

17 UJ 
87 UJ 
87 UJ 
87 UJ 
87 UJ 
87 UJ 
0 

14200 
82 UR 
85 J 

536 
039 
1300 R 

37 
1090 J 
717 
68 

522 J 
2 U 

28300 
481 
5550 

166 
035 J 
167 

'160 
098 
23 UJ 

291 J 
446 
581 J 

.L...- --- ~-



SITE 2B 2B 
AOC AAEA A WETLANDS AREA A WETLANDS 
PHASE Phase I Phase I 
LOCATION 2WSD6 2WSD7 
NSAMPLE 112690-ZWSD6(O-O.5) 112690-2WS07(0-0.5) 
SAMPLE 112690·2WSD6(O-O.S) 1l2690-2WSD7(0·O.5) 
MATRIX SO SO 
TOP DEPTH 0 0 
90TTOM DEPTH 05 0.5 
SAMPLE DATE -
VolatIle Organics ug/kg) 
2·BUTANONE 96 U 110 U 
ACETONE 240 720 
CARBON DISULFIDE 9 J 56 U 
CHLOROBENZENE 43U 56 U 
METHYLENE CHLORIDE 10 J 56 U 
TETRACHLOROETHENE 10 J 56 U 
TOLUENE 43 U 56 U 
TOTAL XYLENES 43 U 56 U 
TRICHLOROETHENE 43 U 56 U 
SemlVolatlle Organics ug/kg) 
1,4·DICHLOROBENZENE 2900 U 3700 U 
2,4·DIMETHYLPHENOL 2900 U 3700 U 
2·METHYLNAPHTHALENE 2800 U 3700 U 
4·METHYLPHENDL 2800 U 3700 U -
ACENAPHTHENE 2900 U 3700 U 
ACENAPHTHYLENE - 2900 U 3700 U 
ANTHRACENE 2900 U 3700 U 
BE~ZO A ANTHRACENE 2900 U 3700 U 
BENZD A PYRENE 2900 U 3700 U 
BENZO B)FLUORANTHENE 2800 U 3700 U 
BENZO G.H,I PERYLENE 2900 U 3700 U 
BENZO K FLUORANTHENE 2800 U 3700 U 
BENZOIC ACID 14000 U 790 J 
BIS 2·ETHYLHEXYL)PHTHALATE 2800 U 3700 U 
BUTYL BENZYL PHTHALATE 2800 U 3700 U 
CARBAZOLE 
CHRYSENE 2800 U 3700 U 
DI·N·BUTYL PHTHALATE 2800 U 3700 U 
DIBENZO A.H ANTHRACENE 2800 U 3700 U 
DIBENZOFURAN 2800 U 3700 U 
FLUDRANTHENE 2800 U 470 J 
FLUORENE 2800 U 3700 U 
INDENO 1.2.3·CD PYRENE 2800 U 3700 U 
NAPHTHALENE 2800 U 3700 U 
PENTACHLOROPHENOL 14000 U - 18000 U 
PHENANTHRENE 2800 U 3700 U 
PYRENE 470 J 610 J 
TOTAL PAH 470 1080 

2B 
AREA A WETLANDS 

Phase I 
2WSDB 

112690-ZWS08(0-0.5) 
I I 2690-2WSD8{O-O.5) 

SO 
0 

05 

20 U 
190 
IS 
10 U 
2 J 

10 U 
10 U 
10 U 
10 U 

3300 U 
3300 U 
3300 U 
3300 U 
3300 U 
3300 U 
3300 U 
3300 U 
3300 U 

420 J 
3300 U 

670 J 
16000 U 
3300 U 
3300 U 

610 J 
3300 U 
3300 U 
3300 U 
1300 J 
3300 U 
3300 U 
3300 U 

16000 U 
440 J 

1500 J 
4940 

.2 
SEDIMENT SAMPLES 

PHASE I AND II AI AND FFS 
SITE 2B - AAEA A WETLAND 

NSB-NLON, GAOTON, CONNECTICUT 
PAGE II OF 16 

2B 2B 2B 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

Phase I FFS FFS 
2WS09 T10A T10B 

112690-ZWSD9(0-0.5) T10-A TIO-B 
112690·2WS09{0·0.5) TlO-A T10-9 

SO SO SO 
0 0 0 

OS I 1 

- - --
40 U 14 U 21 U 
40 U 25 U 67 U 
20 U 14 U 12 J 
20 U 14 U 22 U 
5 J 14 U 32 U 

l1J 14 U 22 U 
20 U 3 J 22 U 
20 U 14 U 22 UJ 
6 J 14 U 22 U 

6600 U 470 U 730 U 
6600 U 470 U 730 U 
6600 U 40 J 730 U 
6600 U 470 U 730 U 
6600 U 110J 730 U 
6600 U 470 U 730 U 
2400 J 49 J 730 U 

27000 290 J 90 J 
35000 320 J 110 J 
55000 270 J 110 J 
23000 290 J 730 U 
45000 300 J 120 J 
32000 J 2500 U 3800 U 

6600 U 470 U 3500 J 
6600 U 36 J 730 U 

470 U 730 U 
42000 360 J 110 J 

7900 U 470 U 730 U 
6600 U 470 U 730 U 
1000 J 62 J 730 U 

90000 490 100 J 
1000 J 93 J 730 U 

23000 260 J 86 J 
6600 U 73 J 730 U 

32000 U 1100U 1800 U 
36000 280 J 79J 
42000 J 720 320 J 

411400 3934 1125 

2B 29 29 29 
--~--

AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 
FFS FFS FFS FFS FFS 
T1A T1B T2A TZA TZA 
TI-A TI-9 T2-A T2-A-D TZ-A·MAX 
T1-A TI·B T2·A OUp·OJ TZ·AMAX 
SO SO SO SO SO 
0 0 0 0 0 
1 1 1 1 1 
._. .- _. .-. .-

12 U I1U 520 420 520 
12 U 11 U 49 U 95 U 95 U 
12 U II U 16 U 15 U· 16 U 
12 U 11 U 16 U 2J 2 
12 U 12 U 16 U 19 U 19 U 
12 U 11 U 16 U 15 UJ 16 U 
12 U 11 U 5 J 2 J 5 
12 U II U 16 U 15 UJ 16 U 
12 U 11 U 16 U 15 U 16 U 

410 U 360 U 520 U 460 U 520 U 
410 U 360 UJ 520 U 490 UJ 520 U 
410 U 380 UJ 520 U 480 UJ 520 U 
410 U 360 U 520 U 490 U 520 U 
410 U 380 UJ 30 J 91J 91 
410 U 380 UJ 520 U 480 UJ 520 U 
410 U 40 J 71J 200 J 200 

45 J 180 J 260 J 690J 680 
55 J 190 J 290 J 690 J 690 
54 J 220 J 310 J 660 J 660 
50 J 160 J 230 J 630 J 630 
62 J 150 J 220 J 520 J 520 

2100 U 2000 U 2600 U 2500 U 2600 U 
410 U 360 U 520 U 490 U 520 U 
410 U 380 U 520 U 480 U 520 U 
410 U 380 U 32 J 480 U 32 

65 J 220 J 340 J 780 J 760 
410 U 390 U 520 U 31J 31 
410 U 380 U 100 J 310 J . 310 
410 U 380 UJ 520 U 44J 44 

110 J 240 J 490 J tODD J 1000 
410 U 360 UJ 37 J 95 J 95 

41 J 140 J 200 J 550 J 550 
410 U 360 UJ 520 U 480 UJ 520 U 

1000 U 240 J 1200 U 1200 U 1200 U 
43 J 190 J 260 J 920 J 920 
96 J 470 560 J 2000 J 2000 

621 2200 3398 9126 9126 



SITE 28 28 
AOC AREA A WETLANDS AREA A WETLANDS 
PHASE Phase I Phase I 
LOCATION 2WSD6 2WSD7 
NSAMPLE 1126S0-2WS06(o-O,S) 11269O-2WSD7(o-O,S) 
SAMPLE 1126So-2WSD6(Q-O,S) 11269O-2WSD7(o-O,S) 
MATRIX SO SO 
TOP DEPTH 0 0 
80nOM DEPTH 0,5 0,5 
SAMPLE DATE --- -
Pesticides/PCBs ug/kg) 
4,4'·000 26 UJ 36 uJ 
4,4'·DDE 26 UJ 36 UJ 
4,4'·DDT 28 UJ 36 UJ 
ALDRIN 14 UJ 18 UJ 
ALPHA·CHLORDANE 140 UJ 180 UJ 
AROCLOR·1250 280 UJ 350 UJ 
TOTAL AROCLOR OU OU 
BETA·BHC 14 UJ 18 UJ 
DELTA·BHe 14 UJ 18 UJ 
DIELDRIN 28 UJ 36 UJ 
ENDOSULFAN I 14 UJ 18 UJ 
ENDOSULFAN II 28 UJ 36 UJ 
ENDOSULFAN SULFATE 28 UJ 36 UJ 
ENDRIN 28 UJ' 36 UJ 
ENDRIN ALDEHYDE 
ENDRIN KETONE 28 UJ 36 UJ 
GAMMA·BHC LINDANE 14 UJ 18 UJ 
GAMMA·CHLORDANE 140 UJ 180 UJ 
HEPTACHLOR 14 UJ 18 UJ 
HEPTACHLOR EPOXIDE 14 UJ 18 UJ 
METHOXYCHLOR 140 UJ 180 UJ 
TOTAL ODT 0 0 
Inorganlcs mg/kg) 
ALUMINUM 19300 17800 
ANTIMONY 101 UR 94 UR 
ARSENIC 105 J 139 J 
BARIUM 599 597 
BERYLLIUM 081 051 
BORON 730 R 450 R 
CADMIUM 35 35 
CALCIUM 2090 1830 
CHROMIUM 935 693 
COBALT 84 76 
COPPER 513 J 346 J 
CYANIDE 25 U 24 U 
IRON 22900 24100 
LEAD 69 378 
MAGNESIUM 6700 6060 
MANGANESE 210 193 
MERCURY 032 J 042 J 
NICKEL 199 176 
POTASSIUM 3980 3790 
SELENIUM 11 16 
SILVER 28 UJ 26 UJ 
SODIUM 1150 J 464 J 
VANADIUM 493 448 
ZINC 576 J 515 J 
MIscellaneous Parameters mQ/kqj 

ITOTAL O_R(;ANIC CARBON I I I 

26 
AREA A WETlANDS 

Phase I 
2WS08 

1126S0-2WSD8(O-O,S) 
11269O-2WSD8(Q-O,S) 

SO 
0 

0,5 
--

32 UJ 
32 UJ 
32 UJ 
16 UJ 

160 UJ 
320 UJ 

OU 
16 UJ 
16 UJ 
32 UJ 
16 UJ 
32 UJ 
32 UJ 
32 UJ 

32 UJ 
16 UJ 

160 UJ 
16 UJ 
15 UJ 

160 UJ 
0 

18300 
10 I UR 
81 J 
64 

084 
3600 R 

5 
5800 
957 
102 
715 
25 U 

25500 
692 
7300 
278 
D'8J 
242 
4070 

12 
28 UJ 

6650 
41 

124 

I 

TABLE 2 

SEDIMENT SAMPLES 
PHASE I AND II RI AND FFS 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 120F16 

26 2B 2B 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

Phase I FFS FFS 
2WSDS TlOA nOB 

112690-2WSD9(0-0,S) nO-A nO-B 
11269O-2WSD9(0-0,S) nO-A nO-B 

SO SO SO 
0 0 0 

05 1 1 
- - --

64 UJ ISO J 35 J 
54 UJ 23 J 7.4 J 
64 UJ 85J 73 UR 
32 UJ 24 UJ 38 UJ 

320 UJ 55 J 38 U 
640 UJ 47 U 73 U 

OU ° U 
OU 

32 UJ 24 UJ 38 UJ 
32 UJ 24 U 38 U 
64 UJ 47U 73 U 
32 UJ 48 J 38 U 
64 UJ 47U 73 U 
54 UJ 47U 73 U 
54 UJ '7U 73 U 

47U 73 U 
64 UJ 47U 73 U 
32 UJ 2' UJ 38 UJ 

320 UJ '5J 38 U 
12 UJ 2' U 38 U 
32 UJ 2' U 39 U 

320 UJ 24 UJ 38 UJ 
0 298 '2' 

20800 6700 12800 
99 UR 056 U 081 U 

118 J 34 91 
728 57 429 
085 02'J 062 
490 R 21 U 295 
61 037 034 J 

2160 1650 3330 
637 154 399 
86 39 77 

396 J 314 188 
32 07 UJ 1 UJ 

44000 12400 27500 
241 J 713 161 

5880 2770 7340 
357 121 323 
024J 028 U 028 U 
212 12-7 20 B 

3310 1630 J 3770J 
13 07U 15J 
28 UJ 014 U 02 U 

321 J 253 3870 
559 387 391 
109 133 J 665 J 

I 52400_ I 68300 

2B 2B 26 2B 2B 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

FFS FFS FFS FFS FFS 
nA nB T2A T2A T2A 
n-A n-B T2-A T2-A-D T2-A-MAX 
n-A n-B T2-A DUP-03 T2-AMAX 
SO SO SO SO SO 
0 0 0 0 0 
1 1 1 1 1 

--- - - -- -_. 

9J 12 R 550 J 250 J 550 
41 U 38 U 30 J 13 J 30 
15 R 45 44 60J 60 

21 U 2 U 27U 25 U 27 U 
48 J 29 J 27U 25 U 27 U 
150 J 180 52 U 49 U 52 U 
150 180 OU o U OU 
21 U 2 U 27 U 25 U 27 U 
21 U 2 U 27U 25 U 27U 
'1 U 38 U 52 U 49 U 52 U 
24 J 21 J 27U 25 U 27 U 
41 U 38 U 31 J 4 9 UJ 31 
'1 U 38 U 52 U '9 U 52 U 
41 U 38 U 52 U '9 U 52U 
41 U 56 J 16J 49 UJ 16 
41 U 38 U 52 U '9 U 52 U 
21 U 2 U 27U 25 U 27 U 
57 J 37 J 48 J 25 UJ 48 
28 J 2 U 27 U 25 U 27 U 
37 J 45 27U 25 U 27 U 
21 U 20 U 27 U 25 U 27 U 
S '5 724 323 7'0 

3530 '240 4470 4700 4700 
048 J 048 UJ 072 J 062 UJ 072 

19 16 25 25 25 
279 339 467 565 565 
023 024 048 07 07 
035 U 036 U 22 U 76 U 76 U 
029 012 J 029 046 046 
1130 1240 1510 1510 1510 

81 96 152 169 169 
36 '3 68 8' 84 

796 '55 10' 101 104 

5980 77'0 10300 15600 15600 
239 287 123 142 142 
1750 2120 1940 2000 2000 

132 125 788 997 997 
012 UR 036 J 017 J 02' J 02' 
66J 91 J 615J 53 J 615 

890 1080 1120 1070 1120 
058 UJ 06 UJ 068 UJ 077 UJ 077 U 
037 073 017 J 022 022 
11' 215 512 556 556 
172J 132 J 161J 183 J 183 
636 J 100J 225 J 378 J 378 

I 32100 I 24500 I I 47500 
-

47500 



SITE 2B 
AOC AREA A WETLANOS 
PHASE FFS 
LOCATION T2B 
NSAMPLE T2·B 
SAMPLE T2·B 
MATRIX SO 
TOP DEPTH 0 
BOnOMDEPTH 1 
SAMPLE DATE . -
Volatile Or anies uci!kaf 
2·BUTANONE 32 U 
ACETONE 53 U 
CARBON DISULFIDE 17 U 
CHLOROBENlENE 17 U 
METHYLENE CHLORIDE 17 U 
TETRACHLOROETHENE 17 U 
TOLUENE 17 U 
TOTAL XYLENES 17 U 
TRICHLOROETHENE 17 U 
Semlvolatlle Oroanlcs ua7i«i) 
1 ,4·DICHLOROBENZENE 550 U 
2,4·0IMETHYLPHENOL 550 U 
2·METHYLNAPHTHALENE 550 U-
4·METHYLPHENOL 550 U 
ACENAPHTHENE 550 U 
ACENAPHTHYLENE 550 U 
ANTHRACENE 58 J 
BENlO A ANTHRACENE 260 J 
BENZO A)PYRENE 300 J 
BENlO B FLUORANTHENE 550 U 
BENZO G,H,I PERYLENE • 240 J 
BENZO '~ FLUORANTHENE 440 J 
BENZOIC ACID 2800 U 
BIS 2·ETHYLHEXYL PHTHALATE 550 U 
BUTYL BENZYL PHTHALATE 550 U 
CARBAZOLE 550 U 
CHRYSENE 350 J 
DI·N·BUTYL PHTHALATE 550 U 
DIBENZO A,H ANTHRACENE 87J 
DIBENZOFURAN 550 U 
FLUORANTHENE 450 J 
FLUORENE 550 U 
INDENO 1,2,3·CD PYRENE .~ 200 J 
NAPHTHALENE 550 U 
PENTACHLOROPHENOL 1300 U 
PHENANTHRENE 230 J 
PYRENE 620 
TOTAL PAH 3235 

2B 

.2 
SEDIMENT SAMPLES 

PHASE I AND II RI AND FFS 
SITE 28 - AREA A WETLAND 

NS8-NLON, GROTON, CONNECTICUT 
PAGE 13 OF 16 

2B 2B 
AREA A WETLANOS AREA A WETLANDS AREA A WETLANDS 

FFS FFS FFS 
T3A T3B T4A 
T3·A T3·B _ T4·A 
T3-A T3·B T4·A 
SO SO SO 
0 0 0 
1 1 1 
.- .. -.. -. 

12 U 15 U 12 U 
12 U 18 U 12 U 
12 U 15 U 12 U 
12 U 15 U .12 U 
12 U 19 U 24 U 
12 U 15 U 12 U 
12 U 3 J 12 U 
12 U 15 U 12 U 
12 U 15 U 12 U 

390 U 500 U 380 U 
390 U 500 U 380 U 

55 J 500 U 380 U 
390 U 500 U 380 U 

58 J 500 U 380 U 
390 70 J 380 U 
450 90 J 45J 

3000 480 J 120 J 
2600 480 J 130 J 
390 U 420 J 130 J 

1100 320 J 100 J 
3700 510 130 J 
2000 U 2600 U 1800 U 

400 U 500 U 380 U 
390 U 61 J 21J 
57J 32 J 25 J 

3700 590 150 J 
390 U 63 J 26 J 
390 U 170 J 380 U 
35 J 500 U 380 U 

4200 890 260 J 
160 J 38 J 21 J 

1000 300 J 92 J 
56 J ' 500 U 380 U 

950 U 1200 U 930 U 
1800 320 J 180 J 
4600 910 220 J 

26869 5588 1578 

2B 2B 2B 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

FFS FFS FFS 
HB TSA TSB 
T4·B TS·A TS-B 
T4-B TS·A TS·B 
SO SO SO 
0 o . 0 
1 1 1 
._. ._ . -

12 U 17 U 12 U 
12 U 30 U 12 U 
12 U 14 U 12 U 
12 U 14 U 12 U 
35 U 39 U 29 U 
12 U 14 U 12 U 
12 U 14 U • 12 U 
12 U 14 U 12 U 
12 U 14 U 12 U 

400 U 480 U --- 380 U 
400 U ',480 U 380 U 
400 U 480 U 380 U 
400 U 480 U 380 U 
400 U 220 J 380 U 
400 U 34 J 380 U 
400 U 43 J 380 U 
77J 180 J 25J 
74J 220 J .. 30 J 
85 J 210 J 44 J 
66J 230 J 27 J 
75 J 270 J 380 U 

2000 U 2400 U 2000 U 
400 U 480 U 380 U 
400 U 480 U 380 U 
400 U .130 J 380 U 
90 J 280 J 38 J 
23 J 44J 26 J 

400 U 480 U 380 U 
400 U • 72 J 380 U 
180 J 520 56 J 
400 U 29 J 380 U 
57 J 180 J 22 J 

400 U 76J 380 U 
960 U 1200 U 930 U 
93 J 240 J 22 J 

150 J 440 J 46 J 
947 3172 310 



SITE 2B 
Aoe AREA A WETLANDS 
PHASE FFS 
LOCATION T2B 
NSAMPLE T2·B 
SAMPLE T2·B 
MATRIX SO 
TOP DEPTH 0 
BOTTOM DEPTH 1 
SAMPLE DATE .-
PesticideslPCBs ug/kgJ 
4.4'·000 210 J 
4,4'·DDE 19J 
4,4'·DDT 88 J 
ALDRIN 28 U-
ALPHA-CHLORDANE 76 
AROCLOR-1260 55 U 
TOTAL AROCLOR OU 
BETA-BHC 28 U 
DELTA-BHC 28 U 
DIELDRIN 55 U 
ENDOSULFAN I 28 U 
ENOOSULFAN II 69 J 
ENDOSULFAN SULFATE 55 U 
ENDRIN 55 U 
ENDRIN ALDEHYDE ·55 U 
ENORIN KETONE 55 U 
GAMMA BHC LINDANE 28 U 
GAMMA-CHLORDANE 51 
HEPTACHLOR 28 U 
HEPTACHLOR EPOXIDE 37 J 
METHOXYCHLOR 28 U 
TOTAL DDT 317 
Inor~anics mo/kgj 
ALUMINUM 6020 
ANTIMONY 062 UJ 
ARSENIC 22 
BARIUM 738 
BERYLLIUM 032 
BORON 046 UJ 
CADMIUM 03 
CALCIUM 1300 
CHROMIUM 195 
COBALT 5 
COPPER 449 
CYANIDE 
IRON 12500 
LEAD 42 
MAGNESIUM 2860 
MANGANESE 132 
MERCURY 032 J 
NICKEL 17 J 
POTASSIUM 1890 
SELENIUM 077 UJ 
SILVER 015 U 
SODIUM 516 
VANADIUM 664 J 
ZINC 954 J 
MIscellaneous Parameters mglkg) 
TOTAL ORGANIC CARBON 63400 

2B 

TABLE 2 

SEDIMENT SAMPLES 
PHASE I AND II RI AND FFS 

SITE 2B • AREA A WETLAND 
NSB·NLON, GROTON, CONNECTICUT 

PAGE 14 OF 16 

2B 2B 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

FFS FFS FFS 
T3A T3B T4A 
T3·A TJ.B T4·A 
T3·A T3·B T4·A 
SD SO SD 
0 0 0 
1 1 1 
.- - -

390 1400 38 U 
260 330 38 U 
890 2900 38 U 

20 U 26 U 2 U 
44 J 12 J 2U 
390 U 500 U 38 U 

o U OU o U 
20 U 26 U 2 UJ 
20 U 26 U 2U 
39 U 50 U 38 U 
llJ 26 U 2U 
39 U 50 U 38 U 
14 J 50 U 38 U 
39 U 50 U 38 U 
39 U 16 J 38 UJ 
39 U 50 U 38 U 
20 U 28 U 2U 
20 U 13 J 2 U 
20 U 26 U 2U 
20 U 26 U 2 U 

200 U 260 U 20 U 
1540 4630 0 

3820 5040 3670 
053 UJ 058 UJ 047 UJ 

3 26 14 
288 384 292 
021 J 033 016 J 
04 U 051 U 035 U 

026 043 012 U 
900 868 1060 
86 111 8 
44 79 3 

345 526 147 
15 

9390 8020 5800 
321 615 265 
1650 2200 1770 
310 998 901 
015 J 019 J 012 UR 
86 J 189 J 67 J 

813 1100 1120 
067 UJ 073 UJ 059 UJ 
013 U 015 U 012 U 
285 1050 250 
17J 185 J 128J 

874 J 284 J 392 J 

31100 33500 9960 

2B 26 26 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

FFS FFS FFS 
T4B T5A T5B 
T4·B T5·A T5·B 
T4·B T5-A T5·B 
SO SD SO 
0 0 0 
1 1 1 
.- .- -

45 J 1300 38 U 
4 U 57 J 38 U 
4U 380 44 J 
2U 32 J 2U 
2 U 13 2 U 

40 U 240 U 38 U 
OU o U OU 
2 UJ 27J 2 UJ 
2U 42 J 2U 
4 U 84 J 38 U 
2U 12 U 2U 
4U 24 U 38 U 
4 U 69 J 38 U 
4 U 16J 38 U 
4 UJ 10J 3,8 UJ 
4 U 20 J 38 U 
2U 35 J 2 U 

.2 U 87 J 2U 
2U 45 J 2U 
2U 22 J 2 U 

20 U 38 J 20 U 
45 1737 44 

2980 5080 2690 
047 UJ 06 UJ 047 UJ 
14 21 IJ 

411 594 119 
014 J 026 J 014 J 
036 U 13 U 035 U 
021 J 015 U 012 U 
934 1630 1220 

7 15 77 
32 42 33 

367 284 195 
059 U 09 J 09 J 

5630 10600 5660 
324 406 162 
1570 2280 1820 
553 101 893 
012 UR 015 UR 012 UR 
103 J 138 J 85 J 
926 1290 659 
059 UJ 075 UJ 058 UJ 
012 U 015 U 012 U 
462 2480 388 
112J 374 J 89 J 
451 J 682 J 35 J 

8420 16900 9410 



SITE 26 26 26 
AOC AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 
PHASE FFS FFS FFS 
LOCATION T6A T6A T6A 
NSAMPLE TS-A TS-A-D TS-A-MAX 
SAMPLE TS-A OUP,S T6-AMAX 
MATRIX SD _SD SD 
TOP DEPTH 0 0 0 
BOnOMOEPTH 1 1 1 
SAMPLE DATE - - -
Volatile Organrcs ug/k~) 

2-BUTANONE 19 UJ 19 U 19 U 
ACETONE 19 U 19 U 19 U 
CARSON DISULFIDE 19 UJ 19 U 19 U 
CHLOROSENZENE 19 UJ 19 UJ 19 U 
METHYLENE CHLORIDE 62 U 61 U 62 U 
TETRACHLOROETHENE 19 UJ 19 UJ 19 U 
TOLUENE 3 J 3 J 3 
TOTAL XYLENES 19 UJ 19 UJ 19 U 
TRICHLOROETHENE 19 UJ 19 U 19 U 
Semlvolatlle Organics ug!kQ) 
1,'·DICHLOROBENZENE 620 U 630 UJ 630 U 
2,4·DIMETHYLPHENOL 620 U 630 UJ 630 U 
2·METHYLNAPHTHALENE 620 U 630 UJ 630 U 
4·METHYLPHENOL 620 U 630 UJ 630 U 
ACENAPHTHENE 620 U 630 UJ 630 U 
ACENAPHTHYLENE 52 J 630 UJ 52 
ANTHRACENE 56 J 34 J 56 
BENlO A ANTHRACENE 190 J 280 J 280 
BENlO A PYRENE 230 J 310 J 310 
BENlO B FLUORANTHENE 220 J 391J,J 390 
BENlO G,H,I PEAYLENE 250 J 420 J 420 
BENZO K FLUORANTHENE 330 J 240 J 330 
BENZOIC ACID 3200 U 3200 U 3200 U 
BIS 2·ETHYLHEXYL PHTHALATE 620 U 630 U 630 U 
BUTYL BENZYL PHTHALATE· 50 J 630 U 50 
CARBAZOLE 43 J 630 UJ 43 
CHRYSENE 300 J 430 J 430 
DI-N·BUTYL PHTHALATE 56 J 34 J 56 
DIBENZO A,H ANTHRACENE 86 J 630 U 86 
DIBENZOFURAN 620 U 630 UJ 630 U 
FLUOAANTHENE 500 J 330 J 500 
FLUORENE 620 U 630 UJ 630 U 
INDENO 1,2,3-CD PYRENE 210 J 330 J 330 
NAPHTHALENE 620 U 630 UJ 630 U 
PENTACHLOROPHENOL 1500 U 1500 UJ 1500 U 
PHENANTHRENE 200 J 220 J 220 
PYA ENE 470 J 900 J 900 
TOTAL PAH 3094 3884 4304 

SEDIMENT SAMPLES 
PHASE I AND II RI AND FFS 

SITE 26 - AREA A WETLAND 
NS6-NLON, GROTON, CONNECTICUT 

PAGE 15 OF 16 

2B 2B 2B 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

FFS FFS FFS 
TSB T7A T76 
T6-B T7-A H-B 
T6-B T7-A H-B 
SD SD SD 
0 0 0 
1 1 1 
-- - -

21 U 37 U 120 UR 
'0 U 7S U 260 UR 
2' U 19 U 67 UR 
3 J 19 U 

" J 
7' U 38 U 210 UR 
24 UJ 19 U 67 UR 
2' UJ 5 J 67 UR 
3J 19 U 67 UR 

24 U 19 U 67 UR 

42 J 620 U 2200 UR 
800 UJ 620 U 2200 UA 
800 UJ 620 U 2200 UA 
800 UJ 620 U 2200 UA 
110J 77J 380 J 
800 UJ 620 U 2200 UA 
800 U 79J 2200 UR 
140J 390 J 240 J 
160 J 430 J 340 J 
240 J 430 J 370 J 
290 J 350 J 340 J 
140 J 320 J 270 J 

4100 U 3200 U 11000 UP 
800 U 620 U 4900 UR 
800 U 620 U 390 J 
800 U 620 U 2200 UA 
230 J 410J 340 J 
800 U 33 J 2200 UR 
BOO U 130 J 2200 UR 

68 J 55 J 280 J 
200 J 650 560 J 

69 J 90 J 340 J 
220 J 360 J 350 J 
800 UJ 620 U 2200 UR 

2000 U 1500 U 5300 UA 
140 J 350 J 300 J 
370 J 530 J 450 J 

2309 4596 4280 

26 2B 26 26 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

FFS FFS FFS FFS 
T8A_ T8B T9A T9B 
T8-A T8-B T9-A T9-6 
T8-A T8-B T9-A T9·8 

SD SD SD SD 
0 0 0 0 
1 1 1 1 

-- -- -- -- . 
27 U ,'00 3' U 59 
67 U 110 U 90 U 21 U 
21 U 22 U 17 U 3 J 
21 U 22 U 17 UJ 21 U 
21 U 42 U 17 U 21 U 
21 U 22 U 17 UJ 21 U 
21 U 6J 17 UJ 21 U 
21 U 22 UJ 17 UJ 21 U 
21 U 22 U 17U 21 U 

690 U 730 U 570 U 700 U 
690 U 210 J 570 U 700 U 
49 J 730 U 51J 700 U 

690 U 730 U '3 J 700 U -
35 J 730 U 48J 700 U 

690 U 730 U 570 U 700 U 
71 J 38 J 3' J 52 J 

370 J 210 J 140 J 230 J 
340 J 210 J 160 J 260 J 
370 J 210 J 130 J 240 J 
300 J 180 J 220 J 190 J 
350 J 210 J 140 J 200 J 

3500 U 3800 U 3000 U 3500 U 
690 U 730 U 570 U 700 U 
690 U 730 U 570 UJ 700 U 
690 U 730 U 570 U 700 U 
490 J 280 J 230 J 26O'J 
690 U 730 U 570 U 700 U 
690 UJ 730 U 72 J 700 U 

40 J 730 U 35 J 700 U 
520 J 310 J 160 J 220 J 

79 J 730 U 47 J 700 U 
260 J 150 J 140 J 170 J 
57 J 730 U 77J 700 U 

1700 U 1800 U 1400 U 1700 U 
260 J 180 J 160 J 140 J 

1300 630 J 430 J 690 J 
4851 2608 2239 2652 



SITE 2B 28 28 
AOC AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 
PHASE FFS FFS FFS 
LOCATION TSA TSA TSA 
NSAMPLE 

, 
TS·A T6·A·D TS·A·MAX . 

SAMPLE TS·A DUP·S TS·AMAX 
MATRIX SO SO SO 
TOP DEPTH 0 0 0 
80TTOM DEPTH 1 1 1 
SAMPLE DATE - - -
Pesl1cldesIPC8s uglkg) 
4,4'·000 46 R 49 R 49 R 
4,4'·DDE 10 J 15 J 15 
4,4'·DDT 55 R 39 R 55 R 
ALDRIN 32 U 33 U 33 U 
ALPHA·CHLORDANE 29 29 29 
AROCLOR·1260 1400 1500 1500 
TOTAL AROCLOR 1400 1500 1500 
BETA·SHC 32 U 33 U 33U 
DELTA·SHC 32 U 33 U 33U 
DIELDRIN 26 23 26 
ENDOSULFAN I 32 U 33 U 33U 
ENDOSULFAN II 48 R 50 R 50 R 
ENDOSULFAN SULFATE 97 R 10 R 10 R 
ENDRIN 82 J 78 J 82 
ENDRIN ALDEHYDE 22 R 23 R 23 R 
ENDRIN KETONE 54 R 12 R 12 R 
GAMMA·SHC LINDANE 32 U 33 U 33U 
GAMMA·CHLORDANE 21 J 23 J 23 
HEPTACHLOR 32 U 33 U 33U 
HEPTACHLOR EPOXIDE 32 U 33 U 33U 
METHOXYCHLOR 31 R 39 R 39 R 
TOTAL DDT 10 15 15 
Inorganlcs mglkg) 
ALUMINUM 15800 14800 15800 
ANTIMONY 085 UJ 077 UJ 085 U 
ARSENIC 72 81 81 
SARIUM 113 120 120 
BERYLLIUM 13 12 13 
BORON 064 UJ 0,58 UJ 064 U . 
CADMIUM 072 063 072 
CALCIUM 3290 2960 3290 
CHROMIUM 445 498 498 
COBALT 10 92 10 
COPPER 133 114 133 
CYANIDE 2 J 21 2 I 
IRON 47500 53100 53100 
LEAD 141 '109 141 
MAGNESIUM 5550 4800 5550 
MANGANESE 285 271 285 
MERCURY 0,21 UR 043J 043 
NICKEL 29 J 262 J 29 
POTASSIUM 2980 2650 2980 
SELENIUM II UJ 22 J 22 
SILVER 096 081 096 
SODIUM 1130 966 1130 
VANADIUM 176J 152 J 176 
ZINC 213 J 195 J 213 
Miscellaneous Parameters mq/kq) 

ITOTAL ORGANIC CARSON - __ .1 11200 I 32600 I I 

TABLE 2 

SEDIMENT SAMPLES 
PHASE I AND II RI AND FFS 

SITE 2B • AREA A WETLAND 
NSB·NLON, GROTON, CONNECTICUT 

PAGE 160F16 

28 28 28 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

FFS FFS FFS 
TSS T7A T78 
TS·8 T7·A T7·8 
TS·8 T7·A T7·8 
SO SO SO 
0 0 0 
1 1 1 _. - _. 

410 62 U 22 UR 
38 62 U 140 J 
8 U 62 U 23 R 

41 U 32 U 11 UR 
15J 32 U 22 J 

530 82 J 550 J 
530 82 2100 
41 U 32 U 11 UR 
41 U 32 U 11 UR 

8 U 62 U 22 UR 
41 U 32 U 11 UR 
17 R 62 U 22 UR 
8 U 62 U 22 UR 
8 U 62 U 22 UR 
8 U 62 U 22 UR 
8 U 62 U 22 UR 

41 U 32 U 11 UR 
llJ 32 U 11 UR 
41 U 32 U 11 UR 
41 U 32 U 11 UR 
41 U 32 U 110 UR 

448 0 140 

9820 7150 27100 J 
11 J 12 J 31 UR 
48 25 81J 

941 124 318 J 
13 028 J 41 J 

077 UJ 09U 23 UR 
068 023 J 16J 

2230 3350 5330 J 
402 137 443 J 
47 81 136 J 
82 338 173 J 
18 J 11 U 61 J 

35700 19200 198000 J 
784 174 110 J 

2660 4170 3900 J 
134 154 269 J 
12 J 044 J 076 UR 

158 J 122 J 477 J 
1490 3000 1030 J 

13 UJ 11 UJ 68 J 
085 012 U 086 J 
725 926 1410 J 
120 J 382 J 203 J 
172 J 763 J 702 J 

25000 I 54800 I 63000 I 

28 28 28 28 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

• FFS FFS FFS FFS . 
T8A T88 c T9A T98 
T8·A T8·8 T9·A T9·8 
T8·A T8·8 T9·A T9·S 
SO SO SO SO 
0 0 0 0 
1 1 1 1 

- - ... _. 

86 J 73 UJ 630 J 7 UJ 
19 J 73 UJ 49 J 7 UJ 

69 UR 73 UJ 57 UR 7 UJ 
35 UJ 38 UJ 29 UJ 36 UJ 
35 U 38 U 6 J 36 U 
69 U 73 U 57 U 70 U 
OU OU OU OU 

35 UJ 38 UJ 29 UJ 36 UJ 
35 U 38 U 29 U 36 U 
69 U 73 U 57 U 7U 
35 U 38 U 29 U 36 U 
69 U 73 U 57U 7U 
69 U 73 U 57 U 7U 
69 U 73 U 57 U 7 U 
69 U 73 U 57 U 7U 
69 U 73 U 5.7 U 7U 
35 UJ 38 UJ 29 UJ 36 UJ 
35 U 38 U 29 U 36U 
35 U 38 U 29 U 36 U 
35 U 38 U 29 U 36 U 
35 UJ 38 UJ 29 UJ 36 UJ 

105 0 679 0 

14200 19900 18100 15100 
084 U 095 U 072 U 085 U 

11 141 72 108 
534 779 868 477 
066 098 081 073 
287 393 147 396 
041 J 047 J 057 043 J 
2790 3610 2640 4110 
803 968 485 599 
81 96 81 9 

484 642 481 372 
11 UJ 12 UJ 09 UJ II UJ 

24500 37100 25500 30300 
612 666 406 393 

7230 9150 6100 8450 
240 338 313 355 
04U 051 U 027 U 021 UJ 

217 278 207 238 
3880 J 5170 J 3300 J 4410 J 

2,2 J 3 J 18 J 19 J 
033 J 047 J 018 J 021 U 

2980 3320 1930 4980 
453 595 49 438 

73 J 955 J 132 J 828 J 

84100 I 79600 I 34700 I 61600 



SITE 28 
AOC AREA A WETLANDS 
PHASE PHl 
LOCATION 2WSWl 
NSAMPLE 121090,2WSWl 
SAMPLE 121090-2WSWl 
MATRIX SW 
TOP DEPTH ---
BODOM DEPTH ---
SAMPLE DATE 12/10/90 
Volatile Organics ug/L 

,TETRACHLOROETHENE 5 U 
Semlvolatile Organics (ug/L) 
DIETHYL PHTHALATE 10 U , 
Radiochemistry (pc IlL) 
GROSS ALPHA 0.4 , 
GROSS BETA 1.6 , 
Totallnorganlcs (ug/L) 
ALUMINUM 137 
ARSENIC 3 U 
BARIUM 223 
BORON 17 R 
CADMIUM 137 
CALCIUM 7890 
CHROMIUM 68 
COBALT 5 U 
COPPER 13 J 
IRON 293 J 
LEAD 78 
MAGNESIUM 2070 
MANGANESE 52 J 
MERCURY 0.2 U 
NICKEL 7 U 
POTASSIUM 4020 J 
SODIUM 22100 
VANADIUM 20 U 
ZINC 228 J 
Filtered Inorganics (ug/L) , 
ALUMINUM 
BARIUM 
BORON 
CALCIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 
Miscellaneous Parameters mglL 

,HARDNESS 
-

, , 

28 

TABLE 3 

SURFACE WATER SAMPLES 
PHASES I AND II RIS 

SITE 26 - AREA A WETLAND 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 

28 28 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

PH2·1 PH2-1 PH2-1 
2WSWl 2WSW10 2WSWll 
2WSWl 2WSW10 2WSW11 
2WSWl 2WSW10 2WSWll 

SW SW SW 
--- _ .. 

_.- --- _ .. 

11/30/93 12/05/93 11/23/93 
. 

10 U , 10 U 10 U 

20900 1200 998 
29 2 U 28 

761 U 104 UJ . 458 U 
270 50 U _ 197 
28 U 2 UJ 2 UJ 

29300 1070 27000 
65 U 36 UJ 3 U 

639 5 UJ 5 U 
293 J 61 J 2 UJ 
9030 1070 J 7100 

2 J 45J 1 R 
18500 443 8620 

1860 437 J 624 
02 U 0.2 R 0.2 U 

847 11 UJ 11 U 
7010 1170 8400 

20800 1640 U 87600 
3 U 4.3 J 3 U 

318 60.3 14.4 U 

157 . 947 
166 U 30.1 U 

50 U 75.9 J 
7420 25700 

2 UJ 2 UJ 
309 2860 
18 J 1 U 

2270 8190 
961 325 
02 U 02 U 

2450 - 7990 
32300 82100 

3 U 3 U 
314 179 U 

148 , 16 , 128 

2B 2B 2B 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

PH2-1 PHl PHl 
2WSW12 2WSW2 2WSW2 
2WSW12 121090-2WSW2 121090·2WSW2·AVG 
2WSW12 121090·2WSW2 121090-2WSW2AVG 

SW SW SW 
_.- _ .. .. -
_.- --- -'-

11/23/93 12/10/90 12/10/90 

2 J 5 U , 5 U 

J 10 U 35 J 

I 07 1.6 , 69 895 

66.9 J 153 1256 
28 3 U 3U 

976 238 25 
154 2.1 R 22 R 

2 UJ 126 J 6655 J 
46500 10000 10950 

3 U 5 U 5U 
5 U 5 U 5 U 
2 UJ 132 J 1145 J 

11300 4010 J 3415 J 
1 R 2 1 5 

10300 4350 4635 
596 136 131 
0.2 U 02 U 02 U 
11 U 7.3 54 

10300 7990 J 8475 J 
111000 56700 62400 

3 U 20 U 20 U 
169 U 196 J 1495 J 

954 
833 
119 

45300 
2 UJ 

19400 
1 U 

9630 
571 
022 J 

9800 
• 103000 

3 U 
3 U 

, 160 , , , 



SITE 28 
AOC AREA A WETLANDS 
PHASE PHl 
LOCATION 2WSW2 
NSAMPLE 121090-2WSW2-D 
SAMPLE 121090-2WSW3 
MATRIX SW 
TOP DEPTH ---
8DTIOM DEPTH ---
SAMPLE DATE 12/10/90 
Volatile Organics (ug/L) 
TETRACHLOROETHENE- 5 U I 
Semlvolatlle Organics (ug/L) 
DIETHYL PHTHALATE 2 J I 
Radiochemistry (pcilL) 
GROSS ALPHA 25 I 
GROSS BETA 11 
Totallnorganics (ug/L) 
ALUMINUM 982 
ARSENIC 3 U 
BARIUM 262 
BORON 22 R 
CADMIUM 71 J 
CALCIUM 11900 
CHROMIUM 5U 
COBALT 5 U 
COPPER 97 J 
IRON 2820 J 
LEAD 2 U 
MAGNESIUM 4920 
MANGANESE 126 
MERCURY 0.2 U 
NICKEL 7 U 
POTASSIUM 8960 J 
SODIUM 68100 
VANADIUM 20 U 
ZINC 103 J 
Filtered Inorganics (ug/L) 
ALUMINUM 
BARIUM 
BORON 
CALCIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 
Miscellaneous Parameters (I'TlgiL) 
IH~flDNESS_ - I I 

TABLE 3 

SURFACE WATER SAMPLES 
PHASES I AND II RIS 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 2 

_ 28 28 
AREA A WETLANDS AREA A WETLANDS 

PH2-1 PH2-1 
2WSW2 2WSW6 
2WSW2 2WSW6 
2WSW2 2WSW6 

SW SW 
--- ---
--- ---

11/23/93 11/30/93 

10 U 10 U 

10 U 

I 

586 20800 
2U 2 U 

115 73.5 U 
369 121 

2 UJ 44 U 
36700 29800 

3U 4.5 U 
5U 668 

31 U 168 U 
3320 10800 

2.1 J 5 J 
11600 18200 

591 1870 
02 U 02 U 

11 1 J 821 
15300 6810 

143000 19700 
3U 3U 

47.6 334 

863 259 
91.2 23.1 U 
111 222 

35600 7640 
53 U 2 UJ 

699 548 
1 U 1 R 

10800 2410 
551 998 
02 U 02 U 

14700 2490 
133000 34900 

3 U 3U 
296 277 

148 I 32 

28 28 28 
AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 

PH2-1 PH2-1 PH2-1 
2WSW7 2WSW8 2WSW9 
2WSW7 2WSW8 2WSW9 
2WSW7 2WSW8 2WSW9 

SW SW SW 

--- --- ---
--- --- ---

12/05/93 12/02/93 12/02/93 

10 U 10 U J 10 U 
\ 

I 
I I 

117 U 939 717 J 
2 U 2 U 2 U 
8 U 20 U 19 U 

50 U 50 U 50 U 
2 UJ 2 UJ 2 UJ 

272 J 9350 8900 
3 UJ 3 U 3 U 
5 UJ 5U 5 U 

7.7 J 2 UJ 2 UJ 
99 UJ 119 U 57 U 

1 UJ 1 R 1 R 
94 U 2310 2260 
6 UJ 6.4 U 6.1 U 

02 R 0.2 U 021 J 
11 UJ 11 U 11 U 

447 J 1860. 2040 
1150 U 24200 23200 

3 UJ 3U 3 U 
97 UJ 3U 3.3 U 

136 U 
8U 

50 U 
256 J 
45 J 
110 
6.1 J 
103 J 
96J 
02 U 
542 J 
720 U 
3.3 J 

179 UJ 

I 1 U 1 __ ]2 I 32 I 



SITE 2/3 2/3 2/3 
AOC AREA A AREAA AREA A 
PHASE PHl PHl PHl 
LOCATION 90 MBO 01 90 MBO 02 90 MBO 03 
NSAMPLE 90 MBO 01 90 MBO 02 90 MBO 03 
SAMPLE 90 MBO 01 90 MBO 02 90 MBO 03 
MATRIX BIRD BIRD BIRD 
TOP DEPTH .- - -
BonOM DEPTH ... _. -
SAMPLE DATE 06/16/90 06/16/90 06/16/90 
Inorganics (mg/kg) 
ALUMINUM 34 69 87 
ANTIMONY 48 U 5U 62 
BARIUM 29 U 4 3 U 
BERYLLIUM 019 U 02 U 02 U 
BORON 630 J 700 J 740 J 
CADMIUM· 038 U 04 U 04 U 
CALCIUM 1680 13400 9100 
CHROMIUM 096 U . 14 1 U 
COBALT 096 U 1 U 1 U 
COPPER 79 48 7.3 
CYANIDE 25 U 25 U 25 U 
IRON 170 J 65 J 90 J 
LEAD 038 U 23 1 
MAGNESIUM 210 430 330 
MANGANESE ',3 15 18 
MERCURY 01 UJ 0091 UJ 0095 UJ 
NICKEL 15 14 U 14 U 
POTASSIUM 2900 3100 3200 
SELENIUM 11 1 094 
SILVER. 13 UR 14 UR 1.4 UR 
SODIUM 1300 1300 1200 
VANADIUM 38 U 4 U 4 U 
ZINC 17 J 30 J 24 J 
Miscellaneous Parameters (%) 

ILiPIDS I 17 15 - I 13 I 

TABLE 4 

TISSUE SAMPLES 
PHASE I RI 

SITE 28 • AREA A WETLAND 
NSB·NLON, GROTON, CONNECTICUT 

PAGE 1 OF 3 

2/3 2/3 2/3 
AREA A AREA A AREAA 

PHI PHI PHI 
90 MBO 04 90 MBO 05 90 MBO 06 
90 MBO 04 90 MBO 05 90 MBO 06 
90 MBO 04 90 MBO 05 90 MBO 06 

BIRD BIRD BIRD 
.- - ... 
.- - ... 

06/16/90 06/16/90 06/16/90 

98 11 77 
5 U 48 U 49 U 
3 U· 29 U 2.9 U 

02 U 019 U 02 U 
760 J 730 J 700 J 
0.4 U 0.38 U 0.39 U 

8000 6100 2900 
0.99 U 095 U 0.98 U 
099 U 095 U 098 U 
76 11 62 
25 U 25 U 25 U 
66 J 78 J 430 J 
11 19 1 

340 320 270 
, 15 .. 24 17 

0091 UJ 0074 UJ 0057 UJ 
14 U 13 U 1 6 

3100 3200 3400 
0.77 08 067 
14 UR 1.3 UR 14 UR 

1200 1200 1200 
4 U 38 U 39 U 

24 J 22 J 22 J 

16 I 14 1 __ 13 ___ I 

. ~ 

2/3 2/3 2/3 2/3 
AREA A AREA A AREA A AREA A 

PHI PHI PHI PHI 
90 MBO 07 90 MBO 06 90 MBO 09 90 MBO 10 
90 MBO 07 90 MBO 06 90 MBO 09 90 ¥BO 10 
90 MBO 07 90 MBO 06 90 MBO 09 90 MBO 10 

BIRD BIRD BIRD BIRD 
.- .- - -. .. . .. .- .-

06/16/90 06/16/90 06/16/90 06/30/90 

44 59 U 6 U 65 
21 4.9 U 5 U 49 U 
3 U 2.9 U 3 U 2.9 U 

04 0.2 U 02 U 0.2 U 
820 J 700 J 720J 710 J 
22 0039 U - 04 U 039 U 

2600 6000 4400 1920 
5.9 098 U 1 U 1 
45 - -098 U 1 U 098 U 
11 31 , 43 4.2 

25 U 2.5 U 25 U 25 U 
130 J 76 J 150 J 83 J 
04 U 098 04 U 04 U 
310 320 280 230 
25 09 16 22 

0083 UJ 0087 UJ 0083 UJ 0087 UJ 
8 14 U 14 U 14 U 

4100 3100 3300 3300 
052 039 046 037 
84 R . 14 UR 14 UR 1.4 R 

1400 1100 1100 1100 
63 39 U 4 U 39 U 
16 J 21 J 20 J 14 J 

15 '1 16 ___ L 15 _L 17 
-



SITE 213 213 213 
Aoe AREAA AREAA AREA A 
PHASE PH1 PH1 PH1 
LOCATION 90 MBO 11 90 MBO 12 90 MBO 13 
NSAMPLE 90MBO 11 90 MBO 12 90 MBO 13 
SAMPLE 90MBO 11 90 MBO 12 90 MBO 13 
MATRIX BIRD BIRD BIRD 
TOP DEPTH . - .- .-
BonOM DEPTH . - - -
SAMPLE DATE 08/29/90 08/29/90 08/30/90 
Inorganics (ma/ka) 
ALUMINUM 8.7 11 41 
ANTIMONY 4,7 U 5 U 23 
BARIUM 2,8 U 3 U 4 
BERYLLIUM 019 U 02 U 0,35 
BORON 670 J 670 J 750 J 
CADMIUM 08 U 0.8 U 2 
CALCIUM 7100 7000 5800 

, CHROMIUM 0,94 U 099 U 49 
COBALT 094 U 099 U 3.8 
COPPER 37 47 9,2 
CYANIDE 2,5 U 2.5 U 2.5 U 
IRON 120 J 110 J 170 J 
LEAD 0.47 16 0.5 
MAGNESIUM 350 320 370 
MANGANESE 15 1.1 2.6 
MERCURY 0.063 UJ 008 UJ 0,1 UJ 
NICKEL 13 U 1.4 U 7 
POTASSIUM 3300 3000 4200 
SELENIUM 1 067 U 067 U 
SILVER 1.3 U 14 U 75 
SODIUM 1200 1200 1500 
VANADIUM 3,8 U 4 U 57 
ZINC 21 J 19 J 21 J 
Miscellaneous Parameters (%) 
LIPIDS 18 I 16 I 127 I 

TABLE 4 

TISSUE SAMPLES 
PHASE I RI 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 3 

213 213 213 
AREA A AREA A AREAA 

PH1 PH1 PH1 
90 MBO 14 90 MBO 15 90 MBO 16 
90 MBO 14 90 MBO 15 90 MBO 16 
90 MBO 14 90 MBO 15 90 MBO 16 

BIRD BIRD BIRD 

- .- ... 
.- - -

08/30/90 09/28/90 09/27/90 

5,9 U 11 6.5 
4,9 U 58 4,8 U 
29 U 31 2,9 U 
02 U 019 U 0,19 U 
700 J 670 J 590 J 
08 U 08 U 08 U 

8400 13600 4900 
098 U 094 U 096 U 
098 U 0,94 U 096 U 
098 U 32 5,5 
25 U 2,5 U 25 U 
67 J 91 J 95 J 

053 0,77 0.42 
310 430 260 
25 22 1,5 

0,083 J 0,091 UJ 0,087 UJ 
14 U 13 U 13 U 

2700 3000 3000 
035 0,38 019 
14 U 13 U 1,3 U 

1100 1200 1100 
3,9 U 38 U 3,8 U 
22 J 26 J 17 J 

175 I 18 I 18 

213 213 213 
AREA A AREA A AREA A 

PH1 PH1 PH1 
90 MBO 17 90 MBO 18 90 MBO 18 
90 MBO 17 90 MBO 18 FROG CONTROL-LI 90 MBO 18 FROG CONTROL·TI 
90 MBO 17 90 MBO 18 FROG CONTROL·LI 90 MBO 18 FROG CONTROL·TI 

BIRD FROG FROG 
.- ... . .. 
- _. _ . 

09/29/90 08/10/90' 08/10/90 

59 U 13 
49 U 5 U 
29 U 3 U 
02 U 02 U 
710 J 450 J 
0.8 U 0.4 U 

3900 240 J 
0,98 U 0,99 U 
098 U 099 U 
4.8 11 
25 U 56 
130 J 13 

041 0.4 U 
280 240 
1.1 068 

0091 UJ 0091 U 
1.4 U 14 U 

3100 3000 
027 065 

1.4 U 14 U 
1100 860 

39 U 4 U 
17 J 74 

I 17 75 I 0 



TABLE 4 

TISSUE SAMPLES 
PHASE I RI 

SITE 2B - AREA A WETLAND 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 3 

SITE 2B 2B 2B 2B 2B 2B 2B 2B 
AOC AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS AREA A WETLANDS 
PHASE PH1 PH1 PH1 PH1 PH1 PH1 PH1 PH1 
LOCATION POND 1A POND 1A POND 1B POND 1B POND 1C POND 1C POND 10 POND 10 
NSAMPLE POND 1A LIVER POND 1A MUSCLE POND 1B LIVER POND 1B MUSCLE POND 1C LIVER POND 1C MUSCLE POND 10 LIVER POND 10 MUSCLE/BONE 
SAMPLE POND 1A LIVER POND 1A MUSCLE POND 1B LIVER POND 1B MUSCLE POND 1C LIVER POND 1C MUSCLE POND 10 LIVER POND 10 MUSCLE/BONE 
MATRIX FROG FROG FROG FROG FROG FROG FROG FROG 
TOP DEPTH - - ~ - - -_. - - --
BOnOM DEPTH - - .- - -- -- - --. 
SAMPLE DATE 09/14/90 09/14/90 09/14/90 09/14/90 09/14/90 09/14/90 09/14/90 09/14/90 
Inorganics(mg/kg) 
ALUMINUM 470 16 J 26 J 75 
ANTI MONY 4 9 U 4 9 U 5 U 4 9 U 
BARIUM 2.9 U 29 U 3 U 29 U 
BERYLLIUM 0.2 U 0 19 U . 02 U 02 U 
BORON 500 J 510 J 470 J 420 
CADMIUM 0.39 U 039 U 04 U 039 U 
CALCIUM 3000 170 J 270 J 240 ' 
CHROMIUM 1.2 097 U 1 U 0.98 U 
COBALT 098 U 0.97 U 1 U 0.98 U 
COPPER 2.1 097 U 1 U 1 
CYANIDE 4.7 U 17 58 41 
IRON 44J 15J 15J 22 
LEAD 039 U 0.66 04 U 078 
MAGNESIUM 270 120 . 220 220 , 
MANGANESE 35 J 2 J 3.8 J 058 
MERCURY 0.1 U 0'1 U 01 U 0091 U 
NICKEL - 14U 14U l.4U 14U 
POTASSIUM 3000 J 3000 J 3300 J 3100 
SELENIUM 0.65 058 0.4 . 088 
SILVER 1 8 R 1 4 UR 1.4 UR 1 4 U 
SODIUM 1000 J 850 J 680 J 930 
VANADIUM 39 U 39 U 4 U • 39 U 
ZINC 11 J 72 J 64 J 7 8' .-
Miscellaneous Parameters ('!o) 
~JElDS _ _ -1- 2~ ___ 1- _4 ___ .--L _'8_5_ .--1..-- _1 ---1 __ 0 I _1 112 I 7 



• 

TABLE 5 

OCCURRENCE AND DISTRIBUTION DATA - FROG TISSUE 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 

Minimum Maximum Sample of Maximum Average of All 

Chemical Concentration (1) Concentration (1) Concentration Samples (2) 

Inorganics (mg/kg) 
ALUMINUM 7.5 470 POND 1A MUSCLE 106.5 
BORON 420 510 J POND 1 (3 MUSCLE 470 
CALCIUM 170 J 3000 POND 1 A MUSCLE 784 
CHROMIUM 1.2 1.2 POND 1A MUSCLE 0.63 
COPPER 1 2.1 POND 1 A MUSCLE 1.0 
CYANIDE 4.1 56 90 MBO 18 FROG CONTROL-TI 17.1 
IRON 13 44 J POND 1 A MUSCLE 22 
LEAD 0.66 0.78 POND 1 D MUSCLE/BONE 0.41 
MAGNESIUM 120 270 .POND 1 A MUSCLE 214 
MANGANESE 0.58 3.8 J POND 1 C MUSCLE 2.1 
POTASSIUM 3000 J 3300 J POND 1 C MUSCLE 3080 
SELENIl:JM 0.4 0.88 POND 1 D MUSCLE/BONE 0.63 
SODIUM 680 J 1000 J POND 1 A MUSCLE 864 
ZINC 6.4 J 11 J POND 1A MUSCLE 8.0 
Miscellaneous Parameters (%) 
LIPIDS 0 7.5 90 MBO 18 FROG CONTROL-LI 3.8 
LIPIDS-LIVER 0 112 POND 1 D LIVER 38.7 
LI PIDS-MUSCLE 1 7 POND 1 D MUSCLE/BONE 3 

Footnotes 

Average of 
Positive 

Detections (3) 

106.5 
470 
784 
1.2 
1.4 

20.7 
22 

0.72 
214 
2.1 

3080 
0.63 
864 
8.0 

3.8 
38.7 

3 

1 - Sample and duplicate are considered as-two separate samples when determining the minimum and maximum concentrations 
detected concentrations and as one sample when determining the frequency of detection. 

2 - Average of all analytical results are calculated uSing half of the detection limit for nondetects. 
3 - Average of positive analytical results only . 

Frequency 
of 

Detection 

5/5 
5/5 
5/5 
1/5 
3/5 
4/5 
5/5 
2/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 

2/2 
4/4 
4/4 



Minimum 

Chemical Concentration (1) 

Inorganics (mg/kg) 
ALUMINUM 6.5 
ANTIMONY 5.8 
BARIUM 3.1 
BERYLLIUM 0.35 
BORON 590 J 
CADMIUM 2 
CALCIUM 1680 
CHROMIUM 1 
COBALT 3.8 
COPPER 3.1 
IRON 65 J 
LEAD 0.41 
MAGNESIUM 210 
MANGANESE 0.9 
MERCURY 0.083 J 
NICKEL 1.5 
POTASSIUM 2700 
SELENIUM 0.19 
SILVER 7.5 
SODIUM 1100 
VANADIUM 5.7 
ZINC 14 J 
Miscellaneous Parameters %) 

LIPIDS 12.7 J 
Footnotes 

TABLE 6 

OCCURRENCE AND DISTRIBUTION DATA· BIRD TISSUE 
SITE 2B • AREA A WETLAND 

NSB·NLON, GROTON, CONNECTICUT 

Maximum Sample of Maximum Average of All 
Concentration (1) Concentration Samples (2) 

44 90 MBO 07 12.9 
23 90 MBO 13 5.2 

4 90 MBO 02, 90 MBO 13 1.9 
0.4 90 MBO 07 0.13 
820 J 90 MBO 07 704 
22 90 MBO 07 05 

13600 90 MBO 15 6282 
5.9 90 MBO 07 1 1 
4.5 90 MBO 07· 0.9 
11 90 MBO 05, 90 MBO 07 5.8 

430 J 90 MBO 06 125 
2.3 90 MBO 02 081 

430 90 MBO 02, 90 MBO 15 315 
2.6 90 MBO 13 1.8 

0.083 J 90 MBO 14 0045 
8 90 MBO 07 1.6 

4200 90 MBO 13 3235 
1.1 90 MBO 01 058 
7.5 90 MBO 13 1.7 

1500 90 MBO 13 1206 
6.3 90 MBO 07 24 
30 J 90 MBO 02 21 

18 90 MBO 11, 90 MBO 15,] 158 
90MB016 

- --

Average of Positive 
Detections (3) 

15.9 
140 
3.7 
038 
704 
21 

6282 
3.3 
42 
62 
125 
1.00 
315 
1 8 

0.083 
4.5 

3235 
0.61 
7.5 

1206 
60 
21 

I 158 
- -

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations 
detected concentrations and as one sample when determining the frequency of detection. 

2 - Average of all analytical results are calculated using half of the detection limit for non detects 
3 - Average of positive analytical results only. 

Frequency of 
Detection 

13/17 
4/17 
3/17 
2/17 
17/17 
2/17 
17/17 
4/17 
2/17 
16/17 
17/17 
13/17 
17/17 
17/17 
1/17 
4/17 
17/17 
15/17 

1/7 
17/17 
2/17 
17/17 

I 17/17 



• 

APPENDIX C - ATTACHMENT 5 

• FOOD CHAIN MODEL CALCULATION SHEETS 



'CHEMICAL CONCENTRATIONS IN SURFACE SOIL. SURFACE WATER. AND TISSUE FOR TERRESTRIAL FOOD CHAIN MODELS 
SITE 28 - AREA A WETLAND . 

NS8-NLON, GROTON, CONNECTICUT 

Surface Soil Surface Water '-

Concentrations (mg/kg) Concentrations (mg/L) 
-

Earthworm Concentrations 
Earthworm Bioaccumulation Factors") (mg/kg) . Plant\ Bioaccumulation Factors") 

Chemical 
Maximum 

Average") 
Maximum 

Average") 
Detection Detection Conservative Average Conservative Average Conservative . - - Average 

Semivolatile Organics 

ACENAPHTHENE 270E-Ol 2:70E-Ol 0.669 0.256 l81E-Ol 6.91 E·02 Regression or BAF from Eco SSL 

ACENAPHTHYLENE 1.20E:Ol 8.53E-02 0.669 0256 803E-02 2.18E·02 Regression or BAF from Eco SSL ~ 
ANTHRACENE 7.90E-02 6.55E·02 0.669 0256 S 29E·02 1 68E·02 Regression or BAF from Eco SSL 

BENZO(A)ANTHRACENE 400E·Ol 2.22E-Ol 0.669 0.256 .268E·Ol S 69E·02 Regression or BAF from Eco SSL 

BENZO(A)PYRENE 390E·Ol 2.91E-Ol 0.669 0.256 261E-Ol 744E·02 Regression or BAF from Eco SSL 

BENZO(B)FLUORANTHENE . S SOE·Ol 322E-Ol 0.669 - 0256 368E-Ol 8.2SE-02 Regression or BAF from Eco SSL 

BENZO(G,H,I)PERYLENE 260E-01 1 S5E-Ol 0.669 0256 174E-Ol 3.96E·02 Regression or BAF from Eco SSL 

BENZO(~FLUORANTHENE 3.90E-Ol 2.71E-Ol 0669 0.256 261E-Ol 6.94E-02 Regression or.BAF from Eco SSL 

CHRYSENE 600E-Ol 327E-Ol 0.669 0256 401E-Ol 8.36E-02 RegreSSion or BAF from Eco SSL 

DIBENZO(A,H)ANTHRACENE 3.20E-02 320E-02 0669 0256 214E-02 8.l9E-03 RegreSSion or BAF from Eco SSL 

FLUORANTHENE 8.90E-Ol 3,42E-Ol 0.669 0.256 5.95E-Ol 87SE-02 RegreSSion or BAF-from Eco SSL 

INDENO(1,2,3-CD)PYRENE 2.70E-Ol 2.0SE-Ol 0669 0.256 l81E-Ol S.2SE-02 RegreSSion or BAF from Eco SSL 

PHENANTHRENE 340E-Ol 269E-Ol 0.669 0256 2 27E-Ol 690E-02 RegreSSion or BAF from Eco SSL 

PYRENE 8 1OE-Ol 3.S4E-Ol . 0.669 0256 542E-Ol 905E-02 RegreSSion or BAF from Eco SSL 

Pesticides/PCBs 

4,4'-000 690E-02 255E-02 RegreSSion or BAF from Eco SSL 495E-Ol 247E-Ol RegreSSion or BAF from Eco SSL 

4,4'-DDE 1 00E-02 760E-03 RegreSSion or BAF from Eco SSL 207E-Ol 162E-Ol RegreSSion or BAF from Eco SSL 

4,4'-DDT 280E-02 1 39E-02 RegreSSion or BAF from Eco SSL 375E-Ol 204E·Ol RegreSSion or BAF from Eco SSL 

ALPHA-CHLORDANE 300E-03 300E-03 5 5 1 50E-02 1 SOE-02 0025 o 02S 

AROCLOR-1260 3.70E-Ol l36E-Ol 15.909 6667 S 89E+00 909E-Ol 00029 00029 

GAMMA-CHLORDANE 2 20E-03 2.20E-03 5 5 1 10E-02 1 10E-02 o 02S o 02S 

Inorganics 

CADMIUM 720E+00 376E+00 1 26E-Ol 401 E-02 RegreSSion or BAF from Eco SSL 398E+Ol 237E+Ol Reqresslon 'or BAF from Eco SSL 

CHROMIUM 1 02E+02 S.85E+Ol 680E-03 680E-03 RegreSSion or BAF from Eco SSL 312E+Ol 1 79E+Ol RegreSSion or BAF from Eco SSL 

COPPER 641E+Ol 360E+Ol 2 93E-02 1 35E·02 RegreSSion or BAF from Eco SSL 330E+Ol 1 85E+Ol RegreSSion or BAF from Eco SSL 

LEAD 1 28E+02 424E+Ol 7 80E-03 382E-03 RegreSSion or BAF from Eco SSL 403E+Ol 1 65E+Ol RegreSSion or BAF from Eco SSL 

MERCURY 690E·Ol 247E-Ol 2 10E-04 2 lOE·04 RegreSSion - Sample et al , (1998) 9 S4E-Ol 675E-Ol S 0652 

SELENIUM 240E+00 9.20E-Ol RegreSSion or BAF from Eco SSL 1 76E+OO 873E-Ol RegreSSion or BAF from Eco SSL 

SILVER 450E+00 1.S2E+00 Regression or BAF from Eco SSL 9 20E+00 3 10E+00 RegreSSion or BAF from Eco SSL 

VANADIUM 750E+01 508E+Ol 4 30E-03 430E-03 RegreSSion or BAF from Eco SSL 3 ., SETOO 213E+OO RegreSSion or BAF from Eco SSL 

ZINC 1 2SE+02 701 E+01 334E-01 133E-01 RegreSSion or BAF from Eco SSL 4 1lE+02 34SE+02 RegreSSion or BAF from Eco SSL 

(1) - Average concentration is average of all samples using one-half of the detection limit for non- detects, unless the average concentration IS greater than the maximum concentration 

In that case, the average of positive detections is used. 

(2) - Bloaccumulation factors are presented In Attachment 2. 

Plant Concentrations 
(mg/kg) 

Conservative Average 

1 18E·02 1.18E·02 

S 9SE·02 455E·02 

5 16E·02 446E·02 

387E·02 2 73E·02 

S 08E·02 381 E-02 

171E-Ol 999E-02 

801 E-02 433E-02 

5 14E·02 376E-02 

492E-02 343E-02 

416E-03 4 16E-03 

445E-Ol 1 llE·Ol 

297E-02 226E-02 

4 34E-Ol 37SE-Ol 

583E-Ol 255E-Ol 

1.09E-02 5.13E-03 

2 54E-03 2 06E-03 

550E-03 325E-03 

7 5OE-OS 7.S0E-OS 

1 07E-03 39SE-04 

S SOE-OS S SOE·OS 

1 83E+OO 1 28E+00 

4.18E+OO 2 40E+00 

1 OOE+Ol 801 E+OO 

403E+00 2 17E+00 

345E+00 1.61 E-Ol 

1 34E+00 4.63E-Ol 

630E-02 2 12E-02 

364E-01 2 46E-01 

701E+01 S 09E+Ol 



CHEMICAL CONCENTRATIONS IN SEDIMENT, SURFACE WATER, AND TISSUE 
SITE 2B • AREA A WETLAND 

NSB·NLON, GROTON, CONNECTICUT 

Sediment ConcentratIOns (mg/kgj" Surface Water Concentrations (mg/L) 

Invertebrate Bloaccumulatlon Factors(2) 

Chemical 
Maximum 

Average(1) Maximum Detection Average(l) 
Detection Conservative Average ~ 

Semlvolatlle Organics 
1,4·DICHLOROBENZENE 420E-02 420E-02 1 1 
2-METHYLNAPHTHALENE 550E-02 488E-02 1 1 
ACENAPHTHENE 380E-01 122E-01 029 029 
ACENAPHTHYLENE 390E-01 137E·01 029 0.29 
ANTHRACENE 2,40E+00 63SE·01 029 029 
BENZO(A)ANTHRACENE 270E+01 158E+OO 029 029 
BENZO(A)PYRENE 350E+01 190E+OO 029 029 
BENZO(B)FLUORANTHENE 550E+01 241E+OO 029 029 
BENZO(G.H,I)PERYLENE 230E+01 143E+OO 029 029 
BENZO(K FLUORANTHENE 450E+01 220E+OO 029 029 
CHRYSENE 420E+01 213E+OO 029 029 
DIBENZO(A,H ANTHRACENE 310E-01 125E-01 ~ 029 029 
DIBENZOFURAN 1.00E+00 599E-01 1 1 
FLUORANTHENE 800E+01 341E+OO 0.29 029 
FLUORENE 1 OOE+OO 596E·01 029 . 029 
INDENO 1,2,3-CD)PYRENE 230E+01 140E+OO 029 029 
NAPHTHALENE 770E-02 678E·02 029 029 
PENTACHLOROPHENOL 240E-01 240E·01 0 0 
PHENANTHRENE 3.60E+01 184E+OO 029 029 
PYRENE 420E+01 223E+OO 029 029 
Pesticides/PCBs 
4,4'-000 4.80E+00 239E-01 028 028 
4,4'·DDE 7.20E-01 425E-02 77 77 

4,4'·DDT 290E+00 146E-01 1 67 1 67 
ALDRIN 3.20E-03 320E-03 1 8 1 8 
ALPHA-CHLORDANE 290E-02 24SE-02 4.77 477 
AROCLOR·1260 1 50E+00 181E-01 64122 36215 
BETA·BHC 2.70E-03 270E-03 1 8 1 8 
DELTA-BHC 420E-03 420E-03 1 8 1 8 
DIELDRIN 260E-02 117E-02 1 8 1 8 
ENDOSULFAN I 1.10E-02 463E-03 1 8 1 8 
ENDOSULFAN II 310E-02 958E-03 1 8 1 8 
ENDOSULFAN SULFATE 1 40E-02 86SE-03 1 8 1 8 
ENDRIN 1 60E-02 902E·03 1 8 1 8 
ENDRIN ALDEHYDE 1 60E-02 622E-03 1 8 1 8 
ENDRIN KETONE 200E-02 91SE-03 1 8 1 8 
GAMMA·BHC (LINDANE) 350E-03 3 SOE-03 1 8 1 8 
GAMMA·CHLORDANE 230E-02 879E-03 222 222 
HEPTACHLOR 450E-03 449E-03 1 8 1 8 
HEPTACHLOR EPOXIDE 450E-03 353E-03 1 8 1 8 
METHOXYCHLOR 380E-02 380E-02 18 1 8 
Inorganics . 
ARSENIC 1 41E+01 6.5SE+OO 2.90E-03 283E-03 069 0143 
CADMIUM 6 10E+00 166E+OO 1 26E-01 401 E-02 799 06 
CHROMIUM 968E+01 439E+01 6 80E-03 680E-03 0468 01 
COPPER 1 73E+02 536E+01 293E-02 1 35E-02 525 1 556 
LEAD 241E+02 589E+01 780E-03 382E-03 0607 0071 
MERCURY 1 20E+00 29SE-01 2 10E-04 210E-04 2868 1 136 
NICKEL 615E+01 202E+01 847E-02 458E-02 232 0486 
SELENIUM 680E+00 118E+OO 1 1 
SILVER 960E-01 61SE·01 1 1 
ZINC 702E+02 127E+02 334E-01 _1.3}~,QL 7527 1936 
(1) . Average concentration IS average of all samples uSing one~half of the detection limit for non- detects, unless the average concentration IS greater than the maximum concentration 

In that case, the average of positive detections IS used -

(2) - BloacGumulatlon factors are presented In Attachment 2. 

Inverlebrate Concenlratlons (mg/kg) 

Conservative Average 

944E-02 944E-02 

1.24E-01 1 10E-01 
248E-01 796E-02 

254E-01 890E-02 

1.56E+00 414E-01 

1 76E+01 1 03E+00 

.228E+01 1 24E+00 

359E+01 1 57E+00 

1 50E+01 930E-01 

293E+01 1 43E+00 
274E+01 1 39E+00 
202E-01 8 15E-02 
225E+00 1 35E+00 
522E+01 222E+00 
652E-01 388E-01 

1 50E+01 910E-01 

502E-02 442E-02 

o OOE+OO o OOE+OO 
235E+01 1.20E+00 
2 74E+01 1 45E+00 

3.02E+00 1 51 E-01 
1 25E+01 736E-01 

1 09E+01 548E-01 

1 29E-02 1 29E-02 
3.11E-01 2 62E-01 
216E+02 1 47E+01 
1 09E-02 1 09E-02 
1 70E-02 1 70E-02 
105E-01 474E-02 

445E-02 1 87E-02 
125E-01 388E-02 
567E-02 3 50E-02 
647E-02 365E-02 
647E-02 2 52E-02 
809E-02 3 70E-02 
1 42E-02 1 42E-02 
1 15E-01 439E-02 
1 82E-02 1 82E-02 
1 82E-02 1 43E-02 
1 54E-01 1 54E-01 

973E+00 936E-01 
487E+01 996E-01 
453E+01 439E+00 
908E+02 834E+01 
1,46E+02 . 4 18E+00 
344E+00 336E-01 
1 43E+02 983E+00 
680E+00 1 18E+00 
960E-01 615E-01 

- 528E+03 245E+02 

Percent TOC 
Percent LIpids 

4.20E+00 
944E+00 (Percen1l1plds were calculaled by av~.-welght % lipid values lor Freshwa1er crustacea. molluscs. and worms In Altachmenl 2) 



0; 

Max Soil 

Conc, 

Chemical (mg/kg) 

Semlvolatile Organics 

ACENAPHTHENE 270E-01 

ACENAPHTHYLENE 1.20E-01 

ANTHRACENE 7.90E-02 

BENZO(A)ANTHRACENE 400E-01 

BENZO(A)PYRENE 3.90E-01 

BENZO(B)FLUORANTHENE S.SOE-01 

BENZO(G,H,I)pERYLENE 2.60E-01 

BENZO(K)FLUORANTHENE 390E-01 

CHRYSENE 6.00E-01 

DIBENZO(A,H)ANTHRACEN 320E-02 

FLUORANTHENE 890E-01 

INDENO(1,2,3-CD)PYRENE 270E-01 

PHENANTHRENE_ 3.40E-01 

PYRENE 810E-01 

Pesticides/PCBs 

4,4'-DDD 6.90E-02 

4,4'-DDE 1 OOE-02 

4,4'-DDT 2.80E-02 
ALPHA-CHLORDANE 3.00E-03 

AROCLOR-1260 3.70E-01 

GAMMA-CHLORDANE 220E-03 

Inorganics 

ARSENIC 1.S1E+Ol 

CADMIUM 7.20E+00 

CHROMIUM 102E+02 

COPPER 6,41 E+01 

LEAD 1.28E+02 

MERCURY 6.90E-01 

NICKEL 2.69E+01 

SELENIUM 2,40E+OO 

SILVER 4 SOE+OO 

ZINC 125E+02 - , 

MEADOW VOLE - CONSERVATIVE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

MaxSW Vegetation Dose (mg/kg/d) from: Total 

Conc, Conc, Surface Dose NOAEL 

(mglL) (mg/kg) SOil Water Veget, (mg/kg/d) (mg/kg/d) 

O,OOE+OO 1 18E,02 1.91E-03 O.OOE+OO 260E-03 451 E-03 1 75E+01 

O.OOE+OO S.9SE-02 848E-04 o OOE+OO 1.32E-02 1 40E-02 7.00E+01 

o OOE+OO S 16E-02 S S9E-04 o OOE+OO 1 14E-02 1.20E-02 1 OOE+02 

O.OOE+OO 387E-02 283E-03 O.OOE+OO 8 SSE-03 1.14E-02 170E-01 

O.OOE+OO S.08E-02 2.76E-03 O.OOE+OO 112E-02 1.40E-02 100E+OO 

o OOE+OO 1.71E-01 389E-03 o OOE+OO 377E-02 416E-02 400E+OO 

O.OOE+OO 801 E-02 184E-03 O.OOE+OO 1 77E-02 1 9SE-02 7.20E+OO 

o OOE+OO S 14E-02 2.76E-03 o OOE+OO 1 14E-02 1.41 E-02 720E+00 

OOOE+OO 4.92E-02 424E-03 O.OOE+OO 1 09E-02 151E-02 170E-01 

OOOE+OO 4.16E-03 226E-04 o OOE+OO 9.19E-04 1 1SE-03 1 33E+OO 

O.OOE+OO 4.4SE-01 6.29E-03 o OOE+OO 983E-02 1.0SE-01 1.2SE+01 

O.OOE+OO 297E-02 1.91E-03 O.OOE+OO 6 S6E-03 8.47E-03 720E+OO 

o OOE+OO 4.34E-01 2.40E-03 o OOE+OO 958E-02 9.82E-02 1.00E+00 

o OOE+OO S.83E-Ol S.73E-03 O.OOE+OO 129E-Ol 1.3SE-01 7 SOE+OO 

o OOE+OO 1.09E-02 488E-04 O.OOE+OO 2.40E-03 289E-03 1.47E-Ol 

o OOE+OO 2.S4E-03 7.D7E-OS o OOE+OO S.61 E-04 631 E-04 147E-01 

o OOE+OO S SOE-03 1 98E-04 O.OOE+OO 1 22E-03 1.41E-03 147E-01 

o OOE+OO 7.S0E-OS 2.12E-OS o OOE+OO 166E-OS 378E-OS 4.S8E+OO 

O.OOE+OO 1.07E-03 262E-03 O.OOE+OO 2.37E-04 28SE-03 680E-02 

O.OOE+OO S SOE-OS I.S6E-OS O.OOE+OO 1 22E-OS 2.77E-OS 4.S8E+00 

290E-03 S.67E-01 107E-01 1 28E-03 1.2SE-01 2_33E-01 247E+OO 

126E-Ol 1.83E+OO S 09E-02 S S7E-02 404E-01 S_10E-01 770E-01 

6.80E-03 418E+OO 721E-01 3.01E-03 924E-01 1 6SE+OO 2.40E+OO 

293E-02 1.00E+01 4 S3E-Ot 129E-02 2.22E+OO 269E+OO S 82E+OO 

7.80E-03 4.03E+00 9.0SE-01 3.4SE-03 891E-01 1 80E+00 4.70E+OO 

210E-04 3.4SE+00 4.88E-03 9.28E-OS 762E-01 767E-01 3_20E-02 

8,47E-02 1 27E+00 1.90E-01 3.74E-02 2.81E-01 508E-01 1.70E+OO 

o OOE+OO 1.34E+00 1,70E-02 o OOE+OO 2.9SE-01 312E-01 2_00E-01 

O.OOE+OO 630E-02 318E-02 O.OOE+OO 1.39E-02 457E-02 6.02E+OO 

334E-01 7.01E+01 8.84E-01 1.48E-01 155E+01 1 65E+01 1.60E+02 

LOAEL Hazard Quotients 

(mg/kg/d) I NOAEL I LOAEL 

3.S0E+01 26E-04 13E-04 

7.00E+02 20E-04 2.0E-05 

1 OOE+03 1.2E-04 1.2E-OS 

1 70E+OO 6.7E-02 6.7E-03 

1.00E+01 1.4E-02 14E-03 

4.00E+01 10E-02 10E-03 

720E+01 27E-03 27E-04 

720E+01 2.0E-03 20E-04 

1.70E+OO 89E-02 89E-03 

1.33E+01 8.6E-04 86E-OS 

2 SOE+01 8.4E-03 . 4.2E-03 

720E+01 12E-03 1.2E-04 

100E+01 9.8E-02 98E-03 

1 2SE+01 18E-02 1.1E-02 

274E-01 2.0E-02 1 1E-02 

274E-01 4.3E-03 2.3E-03 

274E-01 96E-03 S 2E-03 
916E+00 82E-06 4.1E-06 

6.80E-01 42E-02 42E-03 

916E+OO 60E-06 30E-06 

4 SSE+OO 94E-02 S 1E-02 

690E+OO 6.6E-01 7.4E-02 

S.82E+01 6.9E-Ol 28E-02 

814E+01 46E-01 33E-02 

1.86E+02 38E-01 97E-03 

160E-01 • ' ; II 

148E+01 30E-01 3.4E-02 

330E-01 II 9.SE-01 

1 19E+02 7.6E-03 3.9E-04 

3_20E+02 10E-01 52E-02 

Cells are shaded If ,the value IS greater than 1.0 

Body Weight = (BW) 

Food Ingestion Rate = (If) 

Water Ingestion Rate = (Iw) 

SOil Ingestion Rate = (Is) 

Home Range = (HR) 

Contaminated Area = (CA) 

1.70E-02 

3.76E-03 

7.51 E-03 

1 20E-04 

kg 

kg/day 

Uday 

kg/day 

Assume 100% on site 

Assume equal to home range 

Dose (soil) = (Cs • Is)(H)/BW 

Dose (vegetation) = (Cv • If)(H)/BW 

Dose (wilter) = (Cw • Iw)(H)/BW 

Cv = Contaminant concentration In vegetation 

Cs = Contaminant concentration In soil 

Cw = Contaminant concentration in water 
Total Dose = Dose (soil) + Dose (vegetation) + Dose (water) 

H=HR/CA (Assume = to 1 ) 

Cone = Concentration 

LQAEL = Lowest ObselVed Adverse Effects Concentration 

NOAEL = No ObselVed Adverse Effects Concentration 

SW = Surface W_ater 



Chemical 

o Semlvolatile Organics 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

CHRYSENE 

DIBENZO(A,H)ANTHRACENE 

FLUORANTHENE 

INDENO(1,2,3-CD)PYRENE 

PHENANTHRENE 

PYRENE 

Pesticides/PCBs 

4,4'-000 

4,4'·DDE 

4,4'·DDT 

ALPHA·CHLORDANE 

AROCLOR-1260 

GAMMA·CHLORDANE 

Inorganics 

ARSENIC 

CADMIUM 

CHROMIUM 

COPPER 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

SILVER 

ZINC 

Body Weight = (BW) 

Food Ingestion Rate = (If) 

Water Ingestion Rale = (Iw) 

Soil Ingestion Rate = (Is) 

Home Range = (HR) 

Contaminated Area = (CA) 

MEADOW VOLE - AVERAGE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFfECTS QUOTIENT CALCULATION 

SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

2.70E-01 o OOE+OO 

8 S3E-02 O.OOE+OO 

6.SSE-02 o OOE+OO 

2.22E-01 O.OOE+OO 

2.91E-01 o OOE+OO 

322E-01 O.OOE+OO 

1 SSE-01 O.OOE+OO 

2.71E-01 O.OOE+OO 

327E-01 O.OOE+OO 

320E-02 O.OOE+OO 

342E-01 O.OOE+OO 

20SE-01 O.OOE+OO 

2.69E-01 O.OOE+OO 
3.S4E-01 O.OOE+OO 

2.SSE·02 o OOE+OO 

760E·03 O.OOE+OO 

1.39E·02 O.OOE+OO 

3.00E-03 o OOE+OO 

1.36E·01 o OOE+OO 

2.20E-03 O.OOE+OO 

716E+00 2.83E-03 

3.76E+00 4.01E·02 

S.8SE+01 680E·03 

3.60E+01 1 3SE·02 

4.24E+01 382E·03 

247E·01 2. 1 OE·04 

2.13E+01 4.S8E·02 

9.20E·01 O.OOE+OO 

1.S2E+OO O.OOE+OO 

7.01E+01 1.33E·01 

3.S8E-02 kg 

349E-03 kg/day 

6.26E-03 Uday 
4 19E-OS kg/day 

6.S9E·02 acres 

Assume equal to home range 

1.18E-02 316E-04 O.OOE+OO 

4 SSE-02 998E-OS o OOE+OO 

4.46E-02 7.66E-OS O.OOE+OO 

273E-02 2.60E-04 O.OOE+OO 

3.81E-02 3.40E-04 O.OOE+OO 

9.99E-02 3.77E-04 O.OOE+OO 

433E-02 181E-04 O.OOE+OO 

3.76E-02 317E-04 O.OOE+OO 

343E-02 3.82E-04 O.OOE+OO 

4.16E-03 3.74E-OS o OOE+OO 

1.71E-01 4.00E-04 o OOE+OO 

2.26E-02 240E-04 o OOE+OO 

3.7SE-01 31SE-04 O.OOE+OO 
2 S5E-01 414E-04 o OOE+OO 

S.13E·03 2.98E·OS O.OOE+OO 

206E·03 8.89E-06 o OOE+OO 

325E·03 1.63E·OS o OOE+OO 

7.S0E·OS 3 S1 E-06 O.OOE+OO 

3.95E·04 1 S9E·04 O.OOE+OO 

S.SOE-OS 2 S7E·06 O.OOE+OO 

269E-01 8.37E·03 49SE-04 

1 28E+00 439E-03 702E-03 

2.40E+OO 6.84E-02 1.19E-03 

8.01 E+OO 4.21E·02 2.36E-03 

2.17E+OO 49SE-02 6.67E·04 

161E-01 289E-04 367E-OS 

107E+OO 2.49E·02 8.01E·03 

463E-01 1.08E·03 O.OOE+OO 

212E-02 1 77E·03 O.OOE+OO 

S 09E+01 8.19E-02 232E-02 

Dose (soil) = (Cs • Is)(H)/BW 

Dose (vegetation) = (Cv • If)(H)/BW 

Dose (water) = (Cw • Iw)(H)/BW 

11SE-03 

4.43E-03 

434E-03 

2.66E-03 

3.72E-03 

9.73E-03 

422E-03 

367E-03 

334E-03 

40SE-04 

1.66E-02 

220E-03 

3.66E-02 

248E·02 

S OOE-04 

2.01 E-04 

3.17E-04 

7.31 E-06 

38SE-OS 

S 36E-06 

2.62E·02 

12SE·01 

234E-01 

7.80E-01 

211E·01 

1.S7E·02 

1.04E·01 

4.S2E·02 

2.07E·03 

4.96E+OO 

Cv = Contaminant concentration in vegetation 

, Cs = Contaminant concentration In soli 

Cw = Contaminant concentration in water 

1.46E-03 

4 S3E-03 

4.42E-03 

2.92E-03 
4.06E-03 

1.01E-02 

4.40E-03 

3.99E-03 

3.72E-03 

443E-04 

1.70E-02 

2.44E-03 

369E-02 

2 S2E-02 

S.30E·04 

210E·04 

333E-04 
108E-OS 

1.98E·04 

7.93E·06 

3 SOE-02 

136E-01 

3.03E-01 

824E-01 

261E-01 

1.60E-02 

137E-01 

4.62E-02 

384E·03 

S 06E+OO 

Total Dose = Dose (5011) + Dose (vegetation) + Dose (water) 

H=HR/CA (Assume = 10 1) 

1.7SE+01 3 SOE+01 84E-OS 4.2E-OS 

700E+01 7.00E+02 6 SE-OS 6.SE-06 

1 00E+02 1.00E+03 4.4E-OS 44E-06 

1.70E-01 170E+OO 1.7E-02 1.7E-03 

1 OOE+OO 100E+01 4.1E-03 41E-04 

400E+OO 4.00E+01 2.SE-03 2 SE-04 

7.20E+00 720E+01 61E-04 61E-OS 

720E+00 720E+01 S.SE-04 S.SE-OS 

1.70E-01 170E+OO 2.2E-02 22E-03 

1.33E+00 1 33E+01 33E-04 33E-OS 

1.2SE+01 2 SOE+01 1.4E-03 6.8E-04 

7.20E+00 720E+01 3.4E-04 34E-OS 

1.00E+00 1.00E+01 3.7E-02 3.7E-03 

.7.S0E+00 1 2SE+01 34E·03 20E-03 

1.47E·01 2.74E-01 3.6E·03 19E·03 

147E-01 274E-01 14E-03 7.7E·04 

1.47E·01 2.74E·01 23E-03 12E·03 

4 S8E+OO 916E+OO 2.4E-06 1.2E-06 

680E-02 680E·01 29E·03 29E·04 

4.S8E+OO 916E+OO 1.7E-06 87E-07 

247E+OO 4 SSE+OO 14E-02 77E-03 

770E-01 6.90E+OO 1.8E-01 20E·02 

240E+00 S 82E+01 13E·01 S.2E-03 

S.82E+OO 8.14E+01 14E-01 10E·02 

4.70E+OO 1.86E+02 S 6E·02 1.4E-03 

320E-02 160E·01 S.OE-01 10E-01 

1.70E+00 1.48E+01 8.1E·02 9.3E·03 

200E·01 3.30E-01 2.3E·01 1.4E-01 

602E+00 1.19E+02 6.4E·04 32E·OS 

1 60E+02 320E+02 3.2E·02 16E-02 

Cone = Concentration 

LOAEL = Lowest Observed Adverse EHects Concentratl 

NOAEL = No Observed Adverse EHects Concentration 

SW = Surface Water 

,/-' 



Chemical 
Semivolatlle Organics 

ACENAPHTHENE 2.70E-Ol 

ACENAPHTHYLENE 120E-Ol 
ANTHRACENE 7.90E-02 

BENZO(A)ANTHRACENE 4.00E-Ol 
BENZO(A)PYRENE 3.90E-01 

BENZO(B)FLUORANTHENE 5.50E-01 
BENZO(G,H,I)PERYLENE 2.60E-01 
BENZO(K)FLUORANTHENE 390E-01 
CHRYSENE 600E-01 
DIBENZO(A,H)ANTHRACENE 320E-02 
FLUORANTHENE B.90E-01 
INDENO(1,2,3-CD)PYRENE 2.70E-01 
PHENANTHRENE 3,40E-01 

PYRENE B 10E-01 
PestiCides/PCBs 

4,4'-DDD 690E-02 
4,4'-DDE 1.00E-02 
4,4'-DDT 2.80E-02 
ALPHA-CHLORDANE 300E-03 
AROCLOR-1260 3.70E-Ol 
GAMMA-CHLORDANE 2.20E-03 
Inor anics 
ARSENIC 1.51E+Ol 
CADMIUM 720E+00 
CHROMIUM 1 02E+02 
COPPER 6,41 E+Ol 

LEAD 1.28E+02 
MERCURY 6.90E-Ol 
NICKEL 269E+Ol 
SELENIUM 240E+00 
SILVER 4.50E+00 
ZINC 1 25E+02 

BOBWHITE QUAIL - CONSERVATIVE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

o OOE+OO 118E-02 1 19E-03 o OOE+OO 3.73E-04 1 56E-03 

o OOE+OO 5.9SE-02 529E-04 O.OOE+OO 1.89E-03 2,42E-03 

O.OOE+OO 516E-02 3,48E-04 o OOE+OO 1 63E-03 1.98E-03 

o OOE+OO 3.87E-02 1.76E-03 o OOE+OO 1 23E-03 2.99E-03 
o OOE+OO 508E-02 1.72E-03 o OOE+OO. 161E-03 333E-03 

o OOE+OO 1.71E-Ol 242E-03 o OOE+OO 540E-03 783E-03 
O.OOE+OO B 01E-02 1.15E-03 O.OOE+OO 254E-03 36BE-03 
o OOE+OO 514E-02 1 72E-03 o OOE+OO 1 63E-03 3.3SE-03 

o OOE+OO 492E-02 264E-03 o OOE+OO 1 56E-03 420E-03 

O.OOE+OO 416E-03 141E-04 o OOE+OO 1.32E-04 273E-04 

o OOE+OO 4,4SE-Ol 3.92E-03 o OOE+OO 141E-02 1.BOE-02 

o OOE+OO 2.97E-02 1 19E-03 O.OOE+OO 941E-04 2.13E-03 

O.OOE+OO 434E-Ol 1.50E-03 o OOE+OO 1 37E-02 1 52E-02 
O_OOE+OO 583E-Ol 3.57E-03 o OOE+OO 1 B5E-02 220E-02 

o OOE+OO 109E-02 304E-04 O.OOE+OO 344E-04 648E-04 

o OOE+OO 2.54E-03 440E-05 O.OOE+OO B 04E-05 1 24E-04 

O.OOE+OO 550E-03 1 23E-04 O.OOE+OO 1.74E-04 298E-04 

o OOE+OO 7.S0E-OS 1_32E-05 O.OOE+OO 238E-06 1.56E-05 

O.OOE+OO 107E-03 1.63E-03 o OOE+OO 340E-05 1 66E-03 

O.OOE+OO 5 SOE-05 9.69E-06 o OOE+OO 1 74E-06 1.14E-05 

290E-03 567E-Ol 665E-02 429E-04 1 BOE-02 849E-02 
1_26E-Ol 1 B3E+00 317E-02 1.86E-02 5.79E-02 1.0BE-Ol 
6 BOE-03 41BE+OO 449E-Ol 101E-03 133E-Ol 5 B3E-01 
293E-02 1 OOE+Ol 2.82E-Ol 4.33E-03 318E-Ol 605E-01 

7.80E-03 403E+OO 564E-01 1 15E-03 128E-Ol 693E-01 
2l0E-04 345E+00 3.04E-03 3.10E-05 1.09E-01 1.12E-Ol 
847E-02 127E+00 1 18E-Ol 1 25E-02 403E-02 171E-Ol 

O.OOE+OO 1.34E+00 1 06E-02 O.OOE+OO 423E-02 529E-02 

O.OOE+OO 6.30E-02 1.98E-02 O.OOE+OO 2.00E-03 2.l8E-02 

334E-Ol 7.01 E+Ol S 51E-Ol 4.94E-02 2.22E+OO 282E+OO 
Cells are shaded If the value is grealer than 1.0 

Body Weight = (BW) 

Foqd Ingestion Rate = (If) 
Water Ingestion Rate = (Iw) 

SOil Ingestion Rate = (Is) 
Home Range = (HR) 
Contaminated Area = (CA) 

1.54E-Ol 

488E-03 
2.28E-02 

678E-04 

kg 

kg/day 
Uday 
kg/day 

Assume 100% on SIte 
Assume equal 10 home range 

Dose (soil) = (Cs • Is)(H)/BW 

Dose (vegetation) = (Cv • If)(H)/BW 
Dose (water) = (Cw • Iw)(H)/BW 

Cv = Contaminant concentration In vegelatlon 
Cs = Contaminant concentration In sOil 
Cw = Contaminant concentration in water 

Total Dose = Dose (SOil) + Dose (vegetation) + Dose (water) 
H=HR/CA (Assume = to 1 ) 

200E+00 200E+Ol 7.8E-04 7.8E-05 

2.00E+00 200hOl 1.2E-03 1.2E-04 

200E+00 200E+Ol 9.9E-04 9.9E-05 

2.00E+00 200E+Ol 15E-03 15E-04 

2.00E+00 200E+01 1.7E-03 1.7E-04 

2.00E+00 200E+01 39E-03 39E-04 

2.00E+OO 200E+01 1.BE-03 1.BE-04 

200E+OO 200E+01 17E-03 1.7E-04 

200E+OO 200E+01 21E-03 21E-04 

200E+OO 200E+01 1,4E-04 1,4E-05 

2.00E+00 200E+Ol 90E-03 90E-04 

2.00E+00 200E+Ol 1 lE-03 l1E-04 

200E+OO 2.00E+Ol 7.6E-03 76E-04 

2.00E+OO 200E+Ol 1.1E-02 l1E-03 

2.27E-Ol 281E-Ol 29E-03 23E-03 

227E-Ol 281E-Ol 5.5E-04 4.4E-04 

227E-Ol 281E-Ol 13E-03 l1E-03 

214E+00 1 07E+Ol 73E-06 1.5E-06 

1.80E-Ol 1 BOE+OO 9.2E-03 92E-04 

2 14E+00 1 07E+Ol 5.3E-06 1.1 E-06 

224E+OO 4 51 E+OO 38E-02 1 9E-02 

1 47E+OO 635E+OO 74E-02 17E-02 

266E+OO 1 56E+01_ 22E-01 37E-02 

405E+00 348E+Ol 15E-01 1.7E-02 

1.63E+00 446E+Ol 4.2E-01 16E-02 

640E-03 640E-02 1_8E+01 1_BE+OO 

6.71E+00 1 86E+Ol 2.6E-02 92E-03 

4.00E-Ol 800E-Ol 13E-Ol 66E-02 

202E+00 605E+Ol llE-02 3.6E-04 

1,45E+Ol 1 31 E+02 19E-Ol 2.2E-02 

Cone = Concentrallon 

LOAEL = Lowesl Observed Adverse EHects Concenlratlon 
NOAEL = No Observed Adverse EHects Concentration 

SW = Surface Waler 



Chemical -
Semivolatile Organics 

ACENAPHTHENE 

ACENAPHTHYlENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B) FLUORANTH EN E 

BENZO(G.H,I)PERYLENE 

BENZO(K) FLUORANTH EN E 

CHRYSENE 

DIBENZO(A.H)ANTHRACENE 

FLUORANTHENE 

INDENO(1,2,3-CD)PYRENE 

PHENANTHRENE 

PYRENE 

Pesticides/PCBs 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

ALPHA-CHLORDANE 

AROCLOR-1260 

GAMMA-CHLORDANE 

Inoraanics 

ARSENIC 

CADMIUM 

CHROMIUM 

COPPER 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

SILVER 

ZINC 

Body Weight = (BW) 

Food Ingestion Rate = (If) 
Waler Ingestion Rate = (Iw) 

5011 Ingestion Rate = (Is) 

Home Range = (HR) 

Contaminated Area = (CA) 

Avg Soil 

BOBWHITE QUAIL - AVERAGE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

AvgSW Vegetation I Dose (mg/kg/d) from: I Total 

Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients 

(mg/kg) 

2.70E-OI 

8 S3E-02 

6 SSE-02 

2.22E-01 

2.91E-01 

322E-01 

15SE-01 

2.71E-01 

327E-01 

320E-02 

342E-01 

205E-01 

2.69E-01 

3.54E-01 

2 SSE-02 

760E'03 
1.39E-02 

300E-03 

1.36E-OI 

220E-03 

716E+OO 

3.76E+OO 

585E+01 

3.60E+01 

424E+01 

2.47E-01 

2.13E+01 

920E-01 

1.52E+OO 

7.01E+01 

1.75E·01 

4.0BE-03 

193E-02 

2.49E·04 

(mg/L) 

O.OOE+OO 

o OOE+OO 

O.OOE+OO 

o OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

o OOE+OO 

O.OOE+OO 

o OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

o OOE+OO 

O.OOE+OO 

o OOE+OO 
o OOE+OO 

o OOE+OO 

O.OOE+OO 

2.83E-03 

401E-02 

6 BOE-03 

1.35E-02 

3.B2E-03 

2.10E-04 

45BE-02 

o OOE+OO 

O.OOE+OO 

1.33E-01 

kg 

kg/day 

Uday 

kg/day 

1.B8E+01 acres 
Assume equal to home range 

(mg/kg) 5011 Water 

1.18E-02 3.84E-04 O.OOE+OO 

4 S5E-02 1.2IE-04 o OOE+OO 
4.46E-02 931 E·OS o OOE+OO 

2l3E·02 316E-04 o OOE+OO 

3.81E·02 4.13E-04 O.OOE+OO 

9.99E-02 4.S8E-04 O.OOE+OO 

433E-02 2.20E-04 O.OOE+OO 
3.76E-02 3.85E-04 O.OOE+OO 

343E-02 464E·04 o OOE+OO 

4. I 6E-03 455E-OS o OOE+OO 

1.71E-01 4.86E-04 O.OOE+OO 

2.26E-02 291 E-04 O.OOE+OO 

3.75E-01 3.83E-04 O.OOE+OO 

2.55E-01 503E-04 o OOE+OO 

S.13E-03 362E-OS O.OOE+OO 

206E-03 1 08E-05 o OOE+OO 

3.2SE-03 1 98E-OS O.OOE+OO 
7 SOE-05 426E-06 o OOE+OO 

395E-04 1.94E-04 O.OOE+OO 

550E-05 313E-06 o OOE+OO 

269E-01 I 02E-02 3.12E-04 

1.28E+OO 534E-03 441E-03 

240E+OO 831 E-02 74BE-04 

8.01E+OO 512E-02 1,49E-03 

2.17E+OO 602E-02 4.20E-04 

161E-01 3.S1 E-04 2.31 E-05 

107E+OO 3.03E-02 504E-03 

463E-01 131E-03 o OOE+OO 
2.12E-02 215E-03 O.OOE+OO 

5.09E+01 9.96E-02 1.46E-02 

Dose (soil) = (Cs • Is)(H)/BW 

Dose (vegetation) = (Cv • If)(H)/BW 

Dose (water) = (Cw • Iw)(H)/BW 

Cv = Contaminant concentration In vegetation 

Cs = Contaminant concentration in 5011 
Cw = Contaminant concentration in water 

Vegel. 

2.74E-04 

1.06E-03 

1 04E-03 

636E-04 

889E-04 

233E·03 

101E-03 

8.77E-04 

799E-04 

9.69E·05 

398E-03 

S 2SE-04 

874E-03 

5.93E-03 

1 20E-04 

481 E-05 

7.S8E·OS 
1 7SE-06 

9.21 E-06 

1.28E-06 

6.26E-03 

298E-02 

S S9E-02 

1.87E-01 

5.05E-02 

375E-03 

2.49E-02 

1 08E-02 

494E-04 

1 19E+OO 

(mg/kg/d) (mg/kg/d) (mg/kg/d) • NOAEL 

6 S8E-04 2.00E+OO 200E+OI 33E-04 

1 18E-03 200E+OO 200E+01 5.9E·04 

1 13E-03 200E+OO 200E+01 S 7E-04 

9.52E-04 200E+OO 200E+01 4.8E-04 

1.30E-03 200E+OO 200E+01 6.SE-04 

278E-03 200E+OO 200E+01 1.4E-03 

1 23E-03 2.00E+OO 2.00E+01 61E-04 

1.26E-03 2.00E+OO 200E+01 63E-04 

1 26E-03 200E+OO 200E+OI 6.3E-04 

1.42E-04 2.00E+OO 200E+01 71E-05 

4.47E-03 2.00E+OO 2.00E+01 2.2E-03 

817E-04 200E+OO 2.00E+01 41E-04 

9.13E·03 2.00E+OO 200E+01 46E-03 

6.44E·03 200E+OO 200E+01 32E-03 

1 S6E·04 2.27E-01 2.81E-01 6.9E-04 

589E-05 227E-01 281E-01 2.6E·04 

9.S6E-05 227E-01 281E-01 42E-04 

601E-06 2.14E+OO 1 07E+01 28E-06 

203E-04 180E-01 1 80E+OO I 1E-03 

441E-06 214E+OO 1 07E+01 21E-06 

1.68E-02 2.24E+OO 4.S1 E+OO 75E-03 

396E-02 1 47E+OO 6.35E+OO 27E-02 

1.40E-01 2.66E+OO 1 56E+01 S 3E-02 

2.39E-01 405E+OO 348E+01 S.9E-02 

1 11E-01 1.63E+OO 446E+01 6 BE-02 

413E-03 640E-03 640E-02 6.4E-01 

603E-02 671 E+OO 1 B6E+01 9.0E-03 

121E-02 400E-01 B OOE-01 3.0E-02 

265E-03 202E+OO 605E+01 1.3E-03 

1 30E+OO 145E+01 1 31 E+02 9.0E-02 

Conc = Concenlrallon 

LOAEL = Lowest Observed Adverse Effects Concentration 

NOAEL = No Observed Adverse Effects Concentration 

SW = Surface Water 

Total Dose = Dose (5011) + Dose (vegetallon) + Dose (water) 

H=HR/CA (Assume = to 1) 

LOAEL 

3.3E-OS 

S 9E-OS 

S 7E-05 

48E·OS 
65E-OS 

1.4E-04 

61E-OS 

63E-05 

63E-OS 

71E-06 

2.2E-04 

4 IE-OS 

4.6E-04 

3.2E-04 

S.SE-04 

21E-04 

3.4E-04 
S.6E-07 

1 1E-04 

41E-07 

3.7E-03 

6.2E-03 

89E-03 

69E-03 

2.SE-03 

64E-02 

32E-03 

15E-02 

44E-05 

99E·03 



Body Weight; (BW) 
Food Ingestion Rate; (If) 
Water Ingestion Rate; (Iw) 
SOil Ingestion Rale ; (Is) 
Home Range; (HR) 
Contaminated Area; (CA) 

SHORT-TAILED SHREW - CONSERVATIVE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

1.S0E·02 kg 
1 60E·03 kg/day 
4.28E-03 'Uday 

4.80E·OS kg/day 
Assume 100% on site 
Assume equal to home range 

Dose (soil) ; (Cs • Is)(H)/BW 
Dose (Invertebrate) ; (CI • If)(H)/BW 
Dose (water) ; (Cw • Iw)(H)/BW 
CI ; Contaminant concentrallon In invertebrale 
Cs = Contaminant conqenlratlon In sOil 
Cw = Conlaminant concentration In water 
Total Dose = Dose (soil) + Dose (Invertebrate) + Dose (water) 
H;HR/CA (Assume; 10 1 ) 

Conc ; Concentration 
LOAEL ; Lowesl Observed Adverse Effecls Concenlralion 
NOAEL ; No Observed Adverse Effecls Concentration 
SW ; Surface Waler 



SHORT-TAILED SHREW - AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

Cells are shaded if the value IS greater than t ,0 

Body Weight = (BW) 
Food Ingestion Rate = (If) 
Water Ingestion Rate = (Iw) 
SOil Ingestion Rate = (Is) 
Home Range = (HR) 
Contaminated Area = (CA) 

t 6tE-02 
t ,43E-03 
3.60E-03 
t,29E-05 

kg 
kg/day 
Uday 
kg/day 

9 70E-Ot acres 
Assume equal to home range 

Dose (soil) = (Cs • Is)(H)/BW 
Dose (Invertebrate) = (CI • If)(H)/BW 
Dose (water) = (Cw • Iw)(H)/BW 

. CI = Contaminant concentration In Invertebrate 

Cs = Contaminant concentration in soil 
Cw = Contaminant concentration in water 

Conc = Concentration, 
LOAEL = Lowest Obse/Ved Adverse Effects Concentration 
NOAEL = No Obse/Ved Adverse Effects Concentration 
SW = Suriace Water 

Total Dose = Dose (sod) '+ Dose (Invertebrate) + Dose (water) 
H=HR/CA (Assume = to 1) 



Body Weight = (BW) 

Food Ingestion Rate = (If) 
_Water Ingestion Rate = (Iw) 

Soil Ingestion Rate = (Is) 

Home Range = (HR) 

Contaminated Area = (CA) 

AMERICAN ROBIN - CONSERVATIVE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

7.73E-02 

1.25E-02 

1.21E-02 

2.05E-03 

kg 

kg/day 
L/day 

kg/day 

Assume 100% on site 

Assume equal to home range 

Dose (soil) = (Cs • Is)(H)/BW 
Dose (Invertebrate) = (Ci • If)(H)/BW 
Dose (water) = (Cw • Iw)(H)/BW 
CI = Contaminant concentration In Invertebrate 

Cs = Contaminant concentration in sOil 
Cw = Contaminant concentration In water-
Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water) 
H=HR/CA (Assume = to 1 ) 

Cone = Concentration 

LOAEL = Lowest Observed Adverse Effects Concentration 
NOAEL = No Observed Adverse Effects Concentration 

SW = Surface Water 



Avg Soil 

AMERICAN ROBIN - AVERAGE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SITE 2B - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

Avg SW Invertebrate 

Cells are shaded If the value IS greater than 1,0 

Body Weight = (BW) 

Food Ingestion Rate = (If) 
Water Ingestion Rate = (Iw) 

SOil Ingestion Rate = (Is) 

Home Range = (HR) 

Contaminated Area = (CA) 

8,04E-02 
1 19E-02 

1,13E-02 

7,60E·04 

kg 

kg/day 

Uday 
kg/day 

O,OOE+OO acres 

Assume equal to home range 

Dose (soil) = (Cs • Is)(H)/BW 
Dose (invertebrate) = (Ci • If)(H)/BW 
Dose (water) = (Cw • Iw)(H)/BW 

Cone = Concentration 
LOAEL = Lowest Observed Adverse Effects Concentration 

NOAEL = No Observed Adverse Effects Concentration 

CI = Contaminant concentration In Invertebrate SW = Surface Water 

Cs = Contaminant concentration in soli 
Cw = Contaminant concentration In water 
Total Dose = Dose (soil) + Dose (invertebrate) + Dose (water) 
H=HR/CA (Assume = to 1) 



ChemIcal 

Cells are shaded rt the value IS greater than 1 0 

Body Weight == (aW) 

Food Ingeshan Rale '" (If) 

Waler Ingestion Rale = (Iw) 

Sadlmenllngesl!on Aate == (Is) 

Home Range", (HR) 

Contaminated Area = (CAl 

MALLARD DUCK· CONSERVATIVE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS aUOTIENT CALCULATION 

SITE 2B· AREA A WETLAND, NSB·NLON, GROTON, CONNECTICUT 

104E+OO kg 
820E·02 kg/day 
676E·01 Uday 
271 E·03 kg/day 

Assume 100% on site 

Assume aquallo home range 

Dose (sedlmenl) _ (Cs • Is)(H)/BW 
Dose (Invertebrale) _ (CI • II)(H)/BW 
Dose (waler) _ ICw' IwIlH)/BW 
c, == Contaminant concentrallon In Invertebrate 

Cs = Contammant concentration In sediment 
Cw ;: Contaminant concentration In water 
Total Dose;: Dose (sedIment) + Dose (Invertebrate) + Dose (water) 
H=HR/CA (Assume == to 1) 

Hazard Quotients 

NOAEL LOAEL 

11E+OO. ~ 
, • 4.3E+OO • 3.SE+OO 

3 8E+OO 3.1 E+OO 
#VALUE' #VALUEI 

Cone = Concentration 

LOAEL == Lowest Obs8IVed Adverse Effects Concentration 

NOAEL = No Observed Adverse Ellects Concentration 

Sed = Sediment 

SW", Surlace Waler 



Chemical 

Semlvolatlle Organics 

1,4-DICHLOROBENZENE 

2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 

DIBENZO(A,H)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
INDENO(1 2 3-CD PYRENE 
NAPHTHALENE 

PENTACHLOROPHENOL 
PHENANTHRENE 
PYRENE ---_.-

Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 

4,4'-DDT 
ALDRIN 
ALPHA-CHLORDANE 

AROCLOR-1260 
SETA-BHC 
DELTA-SHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALOEHYDE 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
Inorganlcs 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 

MERCURY 
NICKEL 

SELENIUM 
SILVER 
ZINC 

Cells are shaded If the value IS greater than 1 0 

BodyWelghl 0 (BW) 
Food ingestion Rate", (II) 
Water Ingestion Rate", (Iw) 

Sediment Ingestion Rate = (Is) 
Home Range", (HR) 
Contaminated Area .. (CA) 

MALLARD DUCK - AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SITE 28 - AREA A WETLAND, NSB-NLON, GROTON, CONNECTICUT 

Avg Sed. AvgSW 

Cone. Cone. 
(mglkg) -("'9iL) 

420E-02 a OOE+OO 
488E-02 o OOE+OO 
122E-Ol o OOE+OO 
137E-Ol o QOE+OO 
635E-Ol o ODE+OO 
1 58E+OO a ooe+oa 
190E+OQ o OOE+OO 
241E+OO o OOE+OO 
1 43E+OO o OOE+OO 
220E+OO o OOE ... OO 
213E+OO a OOE+OO 
125E-Ol o OOE+OO 
341E+OO a OOE+OO 
596E-Ol o OOE+OO 
1 40E+OO o OOE+OO 

678E-02 o oaE+OO 
240E-Ol o OOE+OO 
1 84E+OO o OOE+OO 

223E!QQ o OOE+OO 

239E-Ol o OOE+OO 
425E·02 o ooe+oo 
146E-Ol O,OOE+OO 
320E-03 a OOE+OO 
245E-02 o OOE+OO 
181E-Ol o OOE ... OO 
270E-03 o OOE+OO 
420E-03 o OOE+OO 
1 17E-02 o OOE+OO 
463E-03 o OOE+OO 

958E-03 o OOE+OO 
86SE-03 o OOE+OO 
902E-03 o OOE+OO 
622E-03 o OOE+OO 
915E-03 o OOE .. OO 
350E-03 o OOE+OO 
879E-03 o OOE+OO 
449E-03 o OOE+OO 
353E-03 o OOE+OO 
380E·02 o ooe+oo 

S SSE+OO 283E-03 
166E+OO 401E-02 
439E+01 680E-03 

S 36E+01 t 35E·02 
5 S9E+01 382E-03 
295E-Ol 210E-04 
2,02E+01 45BE-02 

1l8E+00 o OOE+OO 
615E-Ol o OOhoa 
1 27E+02 133E·01 

117E+DD kg 
783E-02 kg/day 
6 58E-02 Uday 
258E-03 kg/day 
1 00E+01 acres 

Assume equal to home range 

Invertebrate Dose (mgfkgld) from, 

Cone 

(mglkg) SedlmGnt 

944E-02 930E-OS 
, tOE·01 1 08E-04 

796E·02 270E-04 
890E-02 302E-04 
414E-Ol 141E·03 

1 03E+OO 350E-03 

1 24E+DQ 420E-03 
1 57E+OO 534E-03 
930E-01 3 16E·03 
1 43E+OO 4 a7E·03 

1 39E+OO 471E·03 
815E-02 2 nE·04 

222E+OO 755E-03 

388E-Ol 1 32E-03 

910E·01 309E-03 

442E-02 1 SOE 04 

o OOE+OO 5 32E 04 

1 20E+OO 408E-03 

1 4SE+OO 493E-03_ 

151E-Ol 530E-04 
73SE-Ol 941E-OS 

548E-Ol 323E-04 

1 29E-02 709E-06 

262E-Ol 542E-05 
, 47E+01 400E-04 
1 09E-02 59BE-06 

1 70E-02 930E-06 
474E-02 259E-05 
1 87E-02 I 03E-05 

388E-02 2 12E-05 
350E-02 1 92E·OS 

365E-02 200E-05 
252E-02 1 3SE-05 

370E-02 203E-05 
1 42E-02 775E-06 
439E-02 1 95E-05 
1 82E-02 995E-06 
1 43E·02 7 BtE·06 
1S4E-Ol 842E-05 

936E-Ol 145E-02 
99SE·01 368E-03 

439E+00 971 E-02 

834E .... Ol 1 19E·01 

41BE+00 130E-Ol 

336E-Ol 654E-04 

983E+00 448E-02 

1 1BE+OO 261E-03 
61SE-Q1 1 36E-03 
24SE+02 2 a1E·01 

Dose (sedlmenl) _ (es • Is)(H)/BW 
Dose (Invertebrale) - (e, • 1f)(H)/BW 
Dose (water) = (ew • Iw)(H)/BW 

Surface 

Water 

o OOE+OO 
o OOE ... OO 
o DOE+OO 
o OOE+OO 
o OOE+OO 
o OOE+OO 
a DOE+OO 
o OOE+OO 
o ooe ... oo 
o OOE ... OO 
o OOE ... OO 

o OOE+OO 
o OOE+OO 
o ooe+oo 

o OOE+OO 
o OOE+OO 
o OOE+OO 

o OOE+OO 
o OOE+OO 

o OOE+OO 
o OOE+OO 
o OOE+OO 
O,QOE+OO 

o OOE+OO 
o OOE+OO 
o OOE+OO 

o OOE+OO 
o OOE+OO 

o ooe+oo 
o OOE+OO 
o OOE+OO 
o OOE .... OO 
o ooe .... oo 
o OOE+OO 
o OOE+OO 

o OOE+OO 
o OOE+OO 
o OOE+OO 
o OOE ... OO 

1 SOE·04 
226E-03 
384E-04 
762E·04 
2,15E-04 

1 19E-05 
259E-03 
o OOE+OO 
Q OOE+OO 
750E-03 

CI = Contaminant concentratIOn In Invertebrate 

Cs = Contaminant concentralLon in sedIment 
Cw = Contaminant concentraUon In water 

Invert 

634E-03 

736E-03 
534E-03 
597E-03 

278E-02 
692E-02 
829E-02 

10GE·Ot 

624E-02 
962E-02 
9 31E-02 

S47E·03 

149E-Ol 

261E-02 
611E·02 
2 97E 03 
o OOE+OO 
806E-02 

9 74E 02 

101E-02 
494E·02 
368E-02 
869E-04 
1 76E 02 

9 SGE-O' 
733E-04 

1 HE-03 

3 1BE·03 
1 26E-03 

260E-03 
2 35E 03 
245E-03 
1 S9E·03 
249E-03 

9S'E·04 
295E-03 
1 22E-03 
957E-04 
1 03E·02 

6 28E 02 
6 69E 02 
2 94E 01 
560e .... OO 
281E-Ol 

225E-02 
660E-Ol 
791E-02 
413E-02 
1 65E+01 

Total 

Dos. 
(mglkg/d) 

643E-Q3 

746E-03 
561 E-03 
628E-03 
292E-02 
7 27E 02 
871 E·02 
1 tiE-Ot 

656E·02 
101E·01 
9 78E-02 

575E-03 
157E-Ol 
274E-02 
642E-02 
312E·03 

532E·04 
847E-02 

102E,01 

1 06E-02 
49SE-02 
371 E-02 
S 7GE-04 
1 77E-02 
9 S7E·01 
739E-04 

1 15E-03 
320E-03 
127E-03 

262E-03 
237E-03 
247E-03 
1 70E·03 
251 E-03 
9S8E-04 
297E-03 
1 23E-03 
965E-04 
1 04E·02 

775E-02 
728E-02 

392E-Ol 
572E+00 

4 11 E-Ol 

232E-02 
707E-Ol 

817E-02 
426E-02 

1 67E .. 0' 

Total Dose = Dose (sedlmenl) + Dose (Invertebrale) + Dose (waler) 
H:::HR/CA (Assume.,. to 1) 

NOAEL LOAEL Hazard Quotients 

(mglkg/d) (mglkg/d) NOAEL LOAEL 

NV NV #VAlUEt #VALUE' 
200E+OO 2 aDE+Ol 37E-03 37E-04 

• 2DOE+OQ 2 ODE+Ol 2 BE-03 28E-04 

2DOE+OO 200E+Dl 31E·03 31E-04 

2 ooE+OO 2 OOE+Ol 15E-02 15E-03 

2 QOE+OO 200E+Ol 36E-02 36E-03 

200E+OO 2 QOE+Ol 44E-02 44E·03 
2 ooe+oo 200E+01 55E-02 55E-03 

200hOO _ 200E+01 33E-02 33E-03 

2 OOE+OO 200E+01 51E-02 51E-03 

200E+OO 200E+Ol 49E·02 4 9E 03 

200E+OO 200E+01 29E·03 29E·04 

200E+OO 200E+01 78E-02 78E-03 

200E+OO 200E+01 14E·02 14E-03 

200E+00 200E+01 32E-02 32E-03 

200E+OQ 2 QOE+Ol \ 6E-03 , 6E·Q4 

673E+OO S 20E+01 79E-05 I DE-OS 

200E+OO 200E+01 42E-02 42E-03 

200E+OO 20QE+01 51E-02 51E-03 

2 27E at 2 atE-Ot 47E-02 38E-02 

227E·01 2 slE-01 22E-Ol , BE-01 

227E-Ol 281E-Ol 1 SE·01 13E-OI 
NV NV ItVALUEI #VALUEI 

214E+00 1 07E+01 83E-03 17E-03 

1 aOE-01 1 80E+OO .. 55E-Ol 

5,60E-Ol 225E+OO l3E-03 33E·04 

560E-Ol 225E+OO 21E-03 51E-04 

709E·02 800E-Ol 4 SE·02 40E-03 

1 00E+01 1 00E.02 13E·04 13E-05 
, OOE+01 1 OOE ... 02 26E-04 2 6E 05 

100E+01 1 00E+02 24E-04 24E-05 
104E-02 104E·01 24E·01 24E-02 
1 00E-02 100E-01 17E·01 17E·02 

I 00E-02 100E·01 25E-OI 25E-02 

200E+00 200E .. 01 d SE·04 48E-OS 

214E+00 1 07E+01 1 dE·03 2 BE-04 

NV NV liVALUEI #VALUEI 

NV NV liVALUEI ItVALUEI 

NV NV "VALUEI ~~~~~--

224E+00 dS1E+00 35E-02 17E-02 

1 47E+00 63SE+OO 50E-02 1 lE-02 

266E+00 1 S6E+01 15E-Ol 25E-02 
405E+00 348E+01 " 16f·01 

1 63E+00 446E+Ol 25E-Ol 92E-03 

640E-03 640E-02 " 36E-Ol 

671 E+OO 1 86E+01 1 lE-OI 38E-02 
400E·01 800E-Ol 20E-Ol 10E-01 

202£+00 60SE.Ol 2 IE 02 7 OE 04 
1 45E+01 1 31 E+02 " 13E-01 

Conc;:.- Concentration 
LOAEL = Lowest Observed Adverse Eflects ConcentrallOn 
NOAEL = No Observed Adverse Ellecls Concentration 
Sed :r:t Sediment 

SW = Surface Water 
NV - No Value 
# VALUE· Value could not be calculated 



Iv 

Cells are shaded rt the value IS greater than 1 0 

Body Weight = (BW) 
Food Ingestion Rats = (II) 
Waler IngestIOn Rale ~ (Iw) 

Sediment Ingesllon Rate = (Is) 

Home Range", (HRl 
ContamLflaled Area", (CA) 

RACCOON· CONSERVATIVE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SITE 2B· AREA A WETlAND, NSB·NLON, GROTON, CONNECTICUT 

367E+OO kg 

237E·Ol kg/day 
-4 GSE·Ol Uday 
223E·02 kg/day 

Assume 100% on site 

Assume equal to home range 

1.5EtOO ~ 
5 5EtOO 3.0EtOO 
4 9EtOO 26E+OO 

Dos8 (sediment) = (Cs • Is)(H)/8W Cone.". Concentration 
Dose (Invertebrate) = (CI • If)(H)/BW LOAEl = Lowest Observed Adverse Ellsels Concentration 
Dose (water) = (Cw * rw)(H)/BW NOAEL ;: No Observed Adverse Effects Concentration 
CI = Contaminant concentration In Invertebrate Sed = SedIment 

Cs = Contaminant concentration In sediment sw =- Surtacs Waler 
Cw:; Contaminant concentration In water 
Total Dose;: Dose (sediment) + Dose (Invertebrate) + Dose (water) 
H",HR/CA (Assume = to 1) 



Chemical 

Semivolatlle Organics 

1,4·DICHLOROBENZENE 
2·METHYLNAPHTHALENE 

ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 

BENZO G.H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A.H)ANTHAACENE 
FLUORANTHENE 

FLUORENE 
INDENO(1 ,2 3·CD)pY~ENE 

NAPHTHALENE 
PENTACHLOROPHENOL 
PHENANTHRENE 

PYRENE 
PesticldesfPCBs 
4,4'·DOO 

4,,'·DDE 
4,,'-DDT 
ALDRIN 
ALPHA·CHLORDANE 
AROCLOR·1260 
BETA·SHC 
DELTA·BHC 

DIELDRIN 
ENDOSULFAN I 

ENDOSULFAN II 
ENDOSULFAN SULFATE 

ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA·BHC (LINDANE) 
GAMMA·CHLDRDANE 
HEPTACHLOR, 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
Inorganlcs Inorganlcs 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 

LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 

ZINC 

Cells are shaded d the value IS greater than 1 0 

Body We'ght = (BW) 
Food Ingestion Rate = (tl) 

Water Ingestion Rate:;l (Iw) 
Sedtmenl IngestIOn Rale = (Is) 
Home Range = (HR) 
Contaminated Area"" (CA) 

RACCOON· AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SITE 28· AREA A WETLAND, NS6·NLON, GROTON. CONNECTICUT 

Avg Sed Avg SW 

Conc. Cone 

(mglkg) (mglL) 

420E·02 o aOE+OD 
488E·02 o OOE+OO 
122E·Ol o OOE+OO 
137E·Ol o OOE+QO 
63SE·Ol o OOE+OO 
1 58E+DO o OOE+oo 
1 90E+OO o OOE+OO 
241E+DO o ODE+OO 
1 43E+DO o OOE+QO 
220E+OO o OOE ... oo 
213E .... OO o OOE+OO 
125E·Ol a ooe+oo 
341E+OO o OOE+OO 
596E-Ol o OOE+OO 
1 40E+OO a OOE+oo 
678E·02 a OOE+DO 
240E-Ol a OOE+OO 
1 84E+OO o OOE+OO 
223E+OO o~~oo 

239E-Ol o OOE+oo 
425E·02 o QOE+OO 
t 46E·Ot o OOE+oo 
320E·03 o OOE+OO 
245E·02 o OOE+OO 
t alE-01 o OOE+OO 
270E-03 o OOE .... OO 
420E·03 o OOE+OO 
117E·02 o OOE+Oo 
463E·03 o OOE+OO 
958E·03 o OOE+OO 
865E·03 o OOE+OO 

902E·03 o OOE+OO 
622E·03 o OOE+OO 
91SE-03 o OOE"OO 
350E·03 o OOE+OO 
879E·03 o OOE+OO 
449E·03 o OOE+OO 
353E·03 o OOE+oo 
380E-02 a OOE+OO 

6 S5E+OO 283E·03 
1 66E+OO 401E·02 
439E+a1 6 BOE-03 

536E+Ol 1 35E·02 
589E+Ol 382E·03 
295E·Ol 210E·04 
202E+Ol 458E·02 
1 18E+OO o OOE+OO 
615E·Ol a ODE+OO 
1 27E+02 t 33E-Ot 

564E+OO kg 

1 84E·OI kg/day 
4 65E-al Uday 
1 73E·02 kg/day 
t 56E+OJ acres 

Assume squallo home range 

Invertebrate 0050 (mgl1<g/d) from 

Cone 
(mg/l<g) Sediment 

944E·02 1 29E·04 
1 10E·Ol 1 50E'04 
796E·02 37SE·04 
B90E·02 419E·04 
414E-01 1 9SE-03 
1 03E+OO 48SE·03 

1 24E+DO S 82E-03 
1.S7E+OD 740E·03 

930E·Ol 438E·03 
1 43E+OO 674E·03 
1 39E+OO 653E·03 
815E·02 384E·04 
222E+OO 1 05E·02 
3 SSE-01 1 83E·03 
9 fOE-Ot 428E·03 
442E-02 208E-04 
o DOE+DO 737E·04 

1 ZOE+Da 565E·03 

'---.!5E+OO ---- 6 83E~Q3_ 

151E-Ol 734E-04 

736E-Ol 1 30E-04 
548E-Ot 448E-04 

1 29E·02 982E-06 

262E·Ol 751 E-05 

1 47E+Ot 554E·04 
1 09E-02 a 29E-06 
1 70E-02 I 29E-05 
474E·02 359E·05 
I 87E-02 l42E-OS 

388E·02 294E-05 
350E-02 265E·05 

36SE·02 277E·OS 
252E-02 191E·05 
3 70E·02 28IE·OS 
1 42E-02 , 07E-OS 

439E-02 270E·05 
t B2E-02 138E·05 
1 43E-02 1 oaE-os 
154E-Ot t 17E-04 

936E·OI 201 E·02 
996E-Ot 510E·03 
439E+OO 135E-Ol 

a 34E+Ol 164E-01 

4.18E+OO 181E·Ol 
336E-Ol 906E·04 
983E+OO 620E-02 
1 lBE+OO 362E·03 
61SE-Ot 1 89E·03 
245E+02 3 a9E-01 

Dose (sed,ment) = (es • Is)(H)/SW 
Dose (,nvMebrale) = (e, • 1f)(H)/BW 
Dose (waler) = (ew • Iw)(H)/SW 

Surface 

Water 

o OOE+OO 
o OOE+OO 
o OOE+OO 
o OOE+OO 
o OOE+OO 

o OOE+OO 
o OOE+OO 
o OOE+OO 
o OOE+OO 
o QOE+OD 

o OOE+OO 
o ooe ... oo 
a ooe ... oo 
o OOE+OD 
o ooe ... oo 
o OOE+OO 
o ooe+oo 
a DOE+OO 
a OOE+OQ 

o DOE+OO 
o OOE+OO 
o OOE+OO 
o OOE+OO 
o OOE+QO 
o OOE+OO 
a OOE+OO 

o OOE+OO 
o OOE+OO 
o OOE+OO 
o OOE .... OO 

o DOE+DO 
o OOE+OO 
o OOE+DO 

o OOE-OO 
o OOE+OO 
o OOE+OO 
o OOE+OO 
a OOE+OO 
o OOE+OO 

2.34E·04 
331E-03 
S 61E-04 
1 11E-03 

315E'04 
1 73E'05 
378E·03 
a OOE+DO 
a OOE+OO 
1.10E-02 

CI = Contaminant concentratIOn In Invertebrate 
Cs = Contaminant concentration In sedlmenl 
Cw = Contaminant concentration 10 water 

Invert. 

308E·03 
358E·03 

260E-03 
291E·03 

I 35E·02 
336E·02 

403E·02 
5 13E·02 
3 04E 02 

468E·02 
453E·02 
26SE·03 
725E·02 
1 27E-02 

297E·02 
1 44E-03 

a OOE ... OO 
392E·02 
474E-02 

492E-03 

240E·02 
1 79E-02 

423E·04 
8.57E·03 
480E-Ot 

357E-04 
555E·04 
1 SSE-03 
611E-04 

1 27E-03 
1 14E·03 

I 19E 03 
821E·04 
121E-03 

462E·04 
, 43E-03 

5 93E 04 
466E-04 

502E-03 

306E·02 
3.25E·02 
143E-01 

272E+OO 
136E'01 
I IOE·02 
321E-Ol 
385E·02 
201E-02 
801E+OO 

Total Dose = Dose (sediment) + Dose (invertebrate) ... Dose (water) 
H=HR/CA (Assume = to 1) 

Total 

Dos8 

(mg/kg/d) 

321E-03 

373E·03 

297E·03 
332E-03 

1 S5E·02 
385E·02 
462E·02 

587E·02 
348E·02 
535E·02 

S 18E-02 
304E-03 

830E-02 
1 4SE-02 

340E-02 

1 SSE·03 
737E·Q4 

448E·02 
542E·02 

S 6SE-03 

241E·02 
I 83E·02 
433E·04 
864E-03 

4 aOE-Ot 
36SE·04 
568E·04 

1.58E·03 
626E·04 

1 30E·03 
tHE-OJ 

I 22E·03 
a 40E-04 
1 24E-03 

473E·04 
146E·03 
607E-04 
477E-04 
S 14E-03 

509E·02 
409E-02 

27BE-01 
289E+Oa 
3 HE·Ol 

I 19E·02 
387E·OI 
421E·02 
220E·02 
841E+OO 

-
NOAEL LOAEL Hazard Quotients 

(mg/l<g/d) (mg/kg/d) NOAEL LOAEL 

300E+01 3 OOE+02 1 1 E-04 1 IE-OS 
4 10E+01 4 10E+02 91 E·OS 91E·06-

1 7SE+01 350E+D1 17E-04 B5E·05 

700E+01 7 OOE+02 47E·05 47E·06 

1 OOE+02 1 OOE+03 1 SE-04 1 SE-OS 

170E-01 1 70E+QO 23E·Ol 23E·02 
1 aOE+OO 1 OOE+01 46E·D2 46E·03 
400E+OO 400E+Ol 15E·02 15E·03 

720E+OO 720E+01 4 BE-03 4 BE-04 

720E+Da 720E ... Q1 74E-03 74E-04 

170E·Ol 1 70E+OO 30E·Ol _ 30E·02 

1 33E+OO 1 33E+Ol 23E·03 23E-04 

1 25E+Ol 2saE+Ql 66E-03 33E·03 
1 25E+Ol 250E+Dl 12E·03 58E-Q4 

720E+QO 720E ... Ql 47E-03 47E-04 

7 10E+OO 1 42E+Ol 23E·04 12E-04 

842E+OO 227E+Ol 87E·05 33E·05 
1 OOE+OO 1 ODE+Dl 45E·02 45E·03 
7SaE+oo 1 25E+01 _ _7 _2E-03 ____ 43E-03 

-----

147E-Ol 274E·01 38E·02 21E·02 
t 47E-Ot 274E-01 16E-01 8 aE-02 
147E-Ol 2 74E 01 1 2E 01 67E-02 

200E-Ol 1 OOE+OO 22E·03 43E-04 
458E .... OO 9 t6E+OO 19E-03 94E-04 

680E·02 680E·OI " 71E-Ot 
4 OOE-Ot 200E+OO 9 tE-04 t BE·04 

1 40E·02 140E-Ol 41E·02 41E·03 

1 50E·02 1 27E+oo 1 tE·Ot 12E·03 
1 SOE-Ot 1 SOE+OO 42E·03 42E-04 

150E·OI 1 SOE+QO 86E·03 86E-04 

150E·Ol 1 SOE+OO 78E-03 78E·04 

920E·02 920E·OI 13E-02 13E·03 
920E·02 9 20E 01 91E-OJ 91E-04 

920E-02 920E·OI 13E·02 13E·03 

800E+OO 800E+Ot 59E·05 S 9E·06 
45aE+OO 916E+OO 32E-04 1 SE-04 
100E-Ot 1 OOE+OO 61E-03 61E-04 
100E-Ot 1 OOE+oo 4 BE-03 48E-04 

400E+OO 800E+OO 13E·03 64E-04 

247E+OO 4 SSE+OO 21E·02 I IE·02 
770E-Ot 690E+00 53E·02 59E·03 
240E+OO 582E+01 12E-01 48E-03 
S 82E+oO B 14E+01 50E·OI 35E·02 
470E+OQ 1 B6E+02 68E·02 17E·03 

320E·02 160E·Ol 37E·Ol 74E·02 
1 70E+ao 1 48E+01 23E-OI 26E·02 
200E·Ot 3 JOE·01 2IE·OI 13E·Ol 
602E+OO 1 19E+02 36E·03 19E·04 

1 60E+02 
-- 3?O_E~ 53E·02 26E·02 

Cone = ConcentratIOn 
LOAEL = Lowest Observed Adverse Ellects Concentration 
NOAEL = No Observed Adverso Ellects Concentration 
Sed", Sediment 
SW:::I Surface Water 
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SUMMARY OF SURFACE WATER SAMPLING PROGRAM FOR THE AREA A LANDFILL 

This memorandum descnbes the surface water sampling portion of the Groundwater Monitoring 

Plan (GMP) for the Area A Landfill (Tetra Tech NUS, Inc. [TtNUS], 1999). This memoran'dum also 

describes various modifications' to the surface water sampling portion of the program based on 

recommendations from the annual Groundwater Monitoring Reports (GMRs). 

Details of the sampling program are presented In the GMP for the Area A Landfill (TtNUS, 1999). In 

summary, surface water monitoring began at Area A Landfill began in 1999, to complement the· 

groundwater sampling occurring the Area A Landfill (Site 2A) and Wetland (Slte·28). The results of 

the monitoring program were used to evaluate the success of the Remedial Action (RA) (i.e., 

installation of a multi-layer cover system and·a surface water/shallow groundwater interception and 

diversion system upgradient of the cover system) to minimize contaminant migration from Area A 

Landfill. 

A total of 19 rounds of sample ,colleCtion were completed by December 2006. Clean unpreserved 

sample collection containers are filled directly from the surface water bodies and transferred to the 

appropriate sample containers. Dissolved metal samples are collected using a ~Iean unpreserved 

sample collection container and a peristaltic pump to filter the water from the collection container, 

through a OA5-mlcron filter, and into the sample container. 

Initially, surface water samples were ~ollected from eleven locations. Sampling took place at ten 

staff gauges that were placed near newly installed monitoring wells and one seep location. The 

samples taken from these locations were analyzed for the same parameters as groundwater,. 

namely Target Compound List (TCl) organic compounds, Target Analyte List (TAL) metals (total 

and dissolved) analytes, and water chemistry parameters. Sample collection originally occurred on 

a quarterly basis, defined as rounds. After Roun.d 10, sampling then took place twice a year. 

Modifications/deviations to the sampling program are presented below on a yearly basis: 

Year 1 - Rounds 1,2,3, and 4 (TtNUS, 2006): 

• Surface water samples were not collected at SG-15, SG-16, and SG-17 during Rounds 1 

through 4, because there was no surface water at these locations. 

• None of the surface water samples were collected during Round 2 because the su~ace water 

within the wetland was froze.n. 

• Surface water samples were not collected at SG-22 and SG-24 during Round 4 because the 

locations were dry. 



Surface water sampling results for the initial four sample roul")ds indicated that phenanthrene and 

arsenic exceeded primary criteria. Chromium, copper, lead, and zinc also exceeded secondary 

criteria for the initial four rounds of surface water samples. 

Year 2 - Rounds 5, 6, 7., and 8 (TtNUS, 2006): 

• Surface water samples were not collected at SG-15, SG-16, and SG-17 during Rounds 5 

through 8, because there was no surface water at these locations. 

• During Round 8, surface water was not collected at SG-22, SG-23, and SG-24 because there 

was no surface water at these locations. 

• Also during Round 8, due to a problem with 'sample shipment, the samples collected at 

SG-22 and SG-24 were not shipped on time, and the holding times for the organic 

parameters and the miscellaneous parameters were exceeded. Subsequently, these 

samples were only analyzed for TAL metals (total and dissolved). 

Surface water sampling results for the second year of monitoring indicated that the following 

constituents exceeded primary criteria: 

• Benzo{a)anthracene 

• Benzo(a)pyrene 

• Benzo(b )fluoranthrene 

• Benzo(k)fluoranthrene 

• Phenanthrene ' ;~ 

• Arsenic 

• Zinc 

All of the exceedances of primary criteria with the exception of phenanthrene, arsenic, and zinc 

occurred at the seep sample location 3MSP01. Copper and lead also exceeded secondary 

criteria in several of ~he Year 2 surface water samples. 

The Year 2 Annual GMR recommended the following: 

• The sampling frequency should be reduced from quarterly to biannually because no 

sigr.lificant increasing contaminant trends have been observed to date. 

• TCl Volatile Organic Compounds (VOCs) and TCl pesticides/PCBs should be eliminated 

from the analytical program because these contaminants have not been identified as a 

concern. 

; 



• Surface water sample locations SG-15, -16, and -17 should be eliminated because surface 

water was not present at these locations during the first two years of monitoring activities. 

Year 3 - Rounds 9,10, and 11 (TtNUS, 2006): 

• Surface w~ter samples were not collected at SG-15 and SG-17 during Rounds 9 and 10 

because there· was no surface water at these locations. Surface water was sampled at SG-

16 during the Round 9 sampling event but not during Round 10. Because of the sporadic 

sampling at staff gauges SG~ 15 through SG-17, these sampling points were eliminated from 

the mOnttoring program after Round 10. No surface water samples were collected from staff 

gauge SG-22 during Round 9 through 11 because surface water was not present at this 

location. 

• VOCs, pesticides, and PCBs were eliminated from the analytical program after Round 10. 

Surface water sampling results for the third year of monitoring indicated that the following 

constituents exceeded primary criteria: 

• Phenanthrene 

• Arsenic 

• Copper 

• Lead 

• Zinc 

No additional COPCs were detected in surface water samples at concentrations that exceeded 

secondary criteria during Year 3. 

The Year 3 Annual GMR recommended that SG-18, SG-22, and SG-24 should also be eliminated 

from the progrqm. 

Year 4 - Rounds 12 and 13 (TtNUS, 2006): 

Recommendations from the Year 3 GMR (i.e., the removal of staff gauges SG-18, SG-22, and 

SG-24 were not implemented during Year 4 because of a delay in finalizing Volume 1\ - GMP of 

the O&M Manual. . 

Surface water sampling results for the fourth year of monitoring indicated that the following 

constituents exceeded primary criteria: 

• Benzo(b)fluoranthene 

• Benzo(k)fluoranthene 



• Phenanthrene 

• Arsenic 

• Copper 

• Lead 

• Zinc 

Chromium was detected at concentrations in surface water samples that exceeded secondary 

criteria during Year 4. 

The conclusions of the final Year 4 Annual GMR were as follows: 

• Thirteen of the 20 COPCs were detected in samples collected from seveI') surface water 

locations and one seep location. 

Year 5 - Rounds 14 and 15 (ECC, 2005): 

All proposed surface water samples were collected during these rounds of sampling. 

Surface water sampling results for the fifth year of mOnitoring indicated that the following 

constituents exceeded primary criteria: 

• Cadmium 

• Copper 

• Lead 

• Zinc 

The conclusions of the final Year 6 Annual GMR were as follows: 

• Nineteen of the 20 COPCs were detected in samples collected from seven surface water 

locations and one seep location. 

Year 6 - Rounds 16 and 17 (ECC, 2006): 

All proposed surface water samples were collected during these rounds of sampling. 

Surtace water sampling results for the sixth year of monitoring indicated that the following 

constituents exceeded primary criteria: 

• Cadmium 

• Chromium 

• Copper 

• Lead 



• Zinc 

The conclusions of the final Year 6 Annual GMR'were as follows: 

• Nineteen of the 20 COPCs were detected in samples collected from seven surface water 

locations and one seep location. 

Year'? - Rounds 18 and 19 (ECC, 2007): 

Beginning with Round 18 (August 2006), SG 18, SG22, and SG24 were eliminated from the 

monitoring program; therefore, a total of four staff gauges (SG 19, SG20, SG21, and SG23) and 

one surface seep (3MSP01) were sampled. 

Surface water sampling results for the seventh year of monitoring indicated that the following 

constituents exceeded primary criteria: 

• Total cadmium 

• ,Total chromium 

• Copper (Total and dissolved) 

• Total lead 

• Zinc (Total and dissolved) 

The conclusions of the draft Year 7 Annual GMR were as follows: 

• Seventeen of the 20 COPCs were detected in samples collected from four surface water 

locations and one seep location. , 

• Exceedances of the primary monitoring criteria occurred at all of the surface water locations. 
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ROUND 01 01 01 
LOCATION - SG·18 5G·19 SG·20 
NSAMPLE SWSGI8·01 SWSGI9·01 SWSG20·01 
SAMPLE SWSGI8·01 SWSGI9·01 SWSG20·01 
MATRIX SW SW SW 
OC TYPE NM NM NM 
SAMPLE DATE 19991027 19991027 19991027 
CONTRACTOR TIN TIN TIN 
Volatiles (ugIL) 
1,2,4·TRICHLOROBENZENE 
2·BUTANONE 5 U 5 U 5 U 
ACETONE 5 U 5 U 5 U 
BENZENE 1 U 1 U 1 U 
CARBON DISULFIDE 1 U 1 U 1 U 
CHLOROBENZENE 1 U 1 U 1 U 
CHLOROMETHANE 1 U 1 U 1 U 
ETHYLBENZENE 1 U 1 U 1 U 
METHANE 
METHYLENE CHLORIDE 2 U 2 U 2 U 
TETRACHLOROETHENE 1 U . 1 U 1 U 
TOLUENE 1 U 1 U 1 U 
TOTAL XYLENES 1 U 1 U 1 U 
TR1CHLOROETHENE 1 U 1 U 1 U 
Semlvolatile Organics (ugIL) 
I·METHYLNAPHTHALENE 11 U 11 U 1 U 
2,4·DIMETHYLPHENOL 52 U 51 U 5 U 
2·METHYLNAPHTHALENE 11 U 1.1 U , 1 U 
2·METHYLPHENOL 52 U 5.1 U 5 U 
3&4·METHYLPHENOL 52 U 51 U 5 U 
4·METHYLPHENOL 
4·NITROANILINE 52 U 51 U 5 U 
ACENAPHTHENE 11 U 1.1 U 1 U 
ACENAPHTHYLENE 11 U 11 U 1 U 
ANTHRACENE 1.1 U 11 U 1 U 
BENZO(A)ANTHRACENE 017 U 016 U 0.15 U 
BENZO(A)PYRENE 017 U 016 U 015 U 
BENZO(B)FLUORANTHENE 017 U 016 U 015 U 
BENZO(G,H,I)PERYLENE 017 U 016 U 015 U 
BENZO(K)FLUORANTHENE 017 U 016 U 0.15 U 
BENZOIC ACID 
BIS(2·ETHYLHEXYL)PHTHALATE 21 U 2 U 2 U 
BUTYL BENZYL PHTHALATE 21 U 2 U 2 U 
CARBAZOLE 21 U 2 U 2 U 
CHRYSENE 017 U 0.16 U 015 U 
DI·N·BUTYL PHTHALATE 21 U 2 U 2 U 
DI·N·OCTYL PHTHALATE 21 U 2 U 2 U 
DIBENZO(A,H)ANTHRACENE 017 U 016 U 015 U 
OIETHYL PHTHALATE 21 U 2 U 2 U 
FLUORANTHENE 11 U 11 U 1 U 
FLUORENE 11 U 11 U 1 U 
INDENO(I,2,3·CO)PYRENE 017 U 016 U 0.15 U 
NAPHTHALENE 11 U 11 U 1 U 
PHENANTHRENE 11 U 11 U 1 U 
PHENOL 52 U 51 U 5 U 
PYRENE 11 U 11 U 1 U 

SURFACE WATER ANALYTICAL DATA FO.AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 30 

01 01 01 01 01 03 03 03 
SG·21 SG·21 5G·22 SG·23 SG·24 5G·18 5G·19 . SG·20 

SWSG21·01 SWSG21·01·D SWSG22·01 SWSG23·01 SWSG24·01 SWSGI8·03 SWSGI9·03 SWSG20·03 
SWSG21·01 SWFD·102499·01 SWSG22·01 SWSG23·01 SWSG24·01 5WSG18·03 SWSGI9·03 SWSG20·03 

SW SW SW SW SW SW SW SW 
NM FD NM NM NM NM NM NM 

19991024 . 19991024 19991027 19991027 19991027 20000405 20000405 20000404 
TIN TIN TIN TIN TIN TIN TIN TIN 

5 U 5 U 5 U 5 U 5. U 5 U 5 U 5 U 
5.U 5 U 5 U 5 U 5 U 5 U 5 U 3 J 
1 U 1 U 1 U 1 U 1 U 1 U 04 J 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 0.3 J 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 \J , U 02 J 1 U 

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
09 J 09 J 1 U 4 02 J 1 U 01 J .1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1 U 11 U 1 U 1 U 1 U 1 U 14 J 1 U 
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 
1 U 11 U 1 U 1 U 1 U 1 U 1 U 1 U 
5 U 5'U 5 U 5 U 5 U 5 UJ 5 U 5 U 
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 
1 U 11 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 11 U 1 U 1 U 1 U' 1 U 1 U 1 U 
1 U 11 U 1 U 1 U 1 U 1 U \ U 1 U 

015 U 016 U 015 U 016 U 015 U 015 U 015 U 0.15 U 
015 U 016 U 015 U 016 U 015 U 015 U 0.15 U 015 U 
0.15 U 016 U 015 U 016 U 015 U 015 U 0.15 U 0.15 U 
015 U 016 U 0.15 U 016 U 015 U 015 U 0.15 U 015 U 
015 U 016 U 015 U 016 U 015 U 015 U 015 U 015 U 

2 U 2 U 2 UJ . 2 U 2 U 2 U 2 U 2 U 
2 U 2 U 2 U 2 U 2 U 2 U • .2 U 2 U 
2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 

015 U 016 U 015 U 0.16 U 015 U 015 U 015 U 015 U 
2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 
2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 

0.15 U 016 U 015 U 016 U 015 U 015 U 015 U 015 U 
2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 
1 U 11 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 11 U 1 U 1 U 1 U 1 U 1 U 1 U 

015 U 016 U 015 U 016 U 0.15 U 015 U 015 U 015 U 
1 U 11 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 11 U 1 U 1 U 1 U 1 U 1 U 1 U 
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 
1 U 1.1 U 1 U 1 U 1 U 1 U ---.lJJ_ ~ 1 U 

03 03' 03 03 03 04 

5G·20 5G·21 SG·22 SG·23 SG·24 SG·18 
SWSG20·03·D 5W5G21·03 SW5G22·03 5WSG23·03 SWSG24·03 5WSG18·04 

SWFD040400·03 5WSG21·03 SWSG22·03 SWSG23·03 SWSG24·03 SWSGI8·04 
SW SW SW SW SW SW 
FD NM NM NM NM NM 

20000404 20000404 20000405 20000405 20000405 20000718 
TIN TIN TIN TIN TIN TIN 

- . 

5 U 5 U 5 U 5 U 5 U 5 U 
4 J 6 3 J 5 U 6 5 U 
1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 V 1 V IV IlJ IlJ 

2 U 2 U 2 U 2 U 2 U 2 U 
1 U 1 U 1 U 1 U 1 U . 1 U 
1 U 1 U 02 J 6 2 2 
1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 
5 U 5 U 5 U 52 U 5' U 5 U 
1 U 1 U 1 U 1 U 1 U 2 U 
5 U 5 U 5 U 5.2 U 5 U 5 U 
5 U 5 U 5 U 52 U 5 U 5 U 

5 U 5 U 5 U 5.2 U 5 U 5 U 
1 U 1 U 1 U 1 U 1 U 02 UJ 
1 U 1 U 1 U 1 U 1 U 02 UJ 
i U '. U " U 1 U 1 U 02 'JJ 

015 U 015 U 015 U 015 U 016 U 02 UJ 
015 U 015 U 015 U 015 U 016 U 02 UJ 
015 U 015 U 015 U 015 U 016 U 0.2 UJ 
015 U 015 U 015 U 015 U 016 U 02 UJ 
015 U 015 U 015 U 015 U 016 U 02 UJ 

20 UR 
2 U 2 U 2 U 21 U 2 U 2 U 
2 U 2 U 2 U 21 U 2 U 2 U 
2 U 2 U 2 U 21 U 2 U 2 U 

015 U 015 U 015 U 015 U 016 U 02 UJ 
2 U 2 U 2 U 21 U 2 U 2 U 
2 U 2 U 2 U 21 U 2 U 2 U 

o 15 U 0.15 U 015 U 015 U 016 U 02 UJ 
2 U 2 U 2 U 21 U 2 U 2 U 
1 U 1 U 1 U 1 U 1 U 02 UJ 
1 U 1 U 1 U 1 U 1 U 02 UJ 

015 U 015 U 015 U 015 U 016 U 02 UJ 
1 U 1 U 1 U 1 U 1 U 02 UJ 
1 U 1 U 1 U 1 U 1 U .. 0 2 UJ 

5 U 5 U 5 U 52 U 5 U 5 UJ 

L-___ 1 U 1 U 1 U 1 U 1 U 02 UJ 



ROUND 01 01 01 
LOCATION SG-IB SG-19 SG-20 
NSAMPLE SWSGI8-01 SWSGI9-01 SWSG20-01 
SAMPLE SWSGI8-01 SWSGI9-01 SWSG20-01 
MATRIX SW SW SW 
QC TYPE NM NM NM 
SAMPLE DATE 19991027 19991027 19991027 

/ Polynuclear Aromatic Hydrocarbons (ug/L) 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BAP EQUIVALENT 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZQ(K)FLUORANTHENE 
CHRYSENE 
DIBENlO(A,H)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
INDENO(I,2,3-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
Pesticides/PCBs (ug/L) 
4,4'-DDD 002 U 0.02 U 002 U 
4,4'-DDE .- 0.02 U • 0.02 U 002 U 
4,4'-DDT 0.02 U 002 U 0.02 U 
ALDRIN 001 U 001 U 0.01 U 
ALPHA-CHLORDANE 001 U 0.01 U 001 U 
ENDOSULFAN I 001 U 0.01 U 001 U 
ENDOSULFAN II 0.02 U 0.02 U 0.02 U 
ENDRIN ALDEHYDE 002 U 0.02 U 002 U 
GAMMA-CHLORDANE 001 U 0.01 U 001 U 
TotallnorQanics uQ/L 
ALUMINUM 87.4 U 121 U 735 U 
ANTIMONY 24 U 2.4 U 24 U 
ARSENIC 38 U 3.8 U 3.8 U 
BARIUM 31.8 266 J 25 J 
BERYLLIUM 0.2 U 02 U 0.2 U 
CADMIUM 0.3 U 03 U 0.3 U 
CALCIUM 14000 15500 14700 
CHROMIUM 2.4 U 3.6 J 24 U 
COBALT 25 J 2.1 U 21 U 
COPPER 1.2 U 1.2 U 12 U 
IRON 12300 4710 3240 
LEAD 17 U 1.7 U 17 U 
MAGNESIUM 3420 3790 3610 
MANGANESE 340 348 304 
MERCURY 0.1 UJ 01 UJ 0.1 UJ 
MOLYBDENUM 
NICKEL 26 U 2.8 J 26 U 
POTASSIUM 4140 4360 4240 
SELENIUM 4.3 UJ 4.3 UJ 43 UJ 

• 

SURFACE WATER ANALYTICAL DATA FOR THE AREA A LANDFILL MONITORING PROGRAM 
SITE 26 - AREA A WETLAND 

NS6-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 30 

01 01 01 01 01 03 03 03 
SG-21 SG-21 SG-22 SG-23 SG-24 SG-IB SG·19 SG-20 

SWSG21-01 SWSG21-01-D SWSG22-01 SWSG23-01 SWSG24-01 SWSG-,8-03 SWSGI9-03 SWSG20-03 
SWSG21-01 SWFD-l02499-01 SWSG22-01 SWSG23-01 SWSG24-01 SWSGI8-03 SWSGI9-03 SWSG20-03 

SW SW SW SW SW SW SW SW 
NM FD NM NM NM NM NM NM 

19991024 19991024 19991027 19991027 19991027 20000405 20000405 20000404 

-

0.02 U 002 U 0.066 002 U 0.02 U 002 U 0.02 U 002 U 
0.02 U 002 U 0.02 U 002 U 0.02 U 0.02 U 0.02 U 002 U 
002 U 0.02 U 002 U 002 U 0.02 U 002 U 0.02 U 002 U 
001 U 0.01 U 001 U 0.01 U 001 U o 01'U 001 U 0.01 U 
001 U 0.01 U 001 U 0.01 U 001 U 0.01 U 001 U 0.01 U 
001 U 0.01 U 0.01 U 0.01 U 001 U 0.01 U 001 U 0.01 U 
002 U 0.02 U 0.02 U 0.02 U 0.02 U 002 U 0.02 U 002 U 
0.02 U 0.02 U 002 U 0.02 U 0.02 U 0.02 U 002 U 002 U 
0.01 U 001 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 001 U 

56.6 U 170 1310 198 U 385 U 72 5 U 725 U 72 5 U 
2.4 U 2.4 U 24 U 24 U 2.4 U 21 U 2.1 U 21 U 
3.8 U 3.8 U 45 J 82 J 4.2 J 26 U 2.6 U 2.6 U 
785 41.8 73 601 625 31.1 424 20.9 

0.2 U 0.2 U 02 U 02 U 02 U 02 U 02 U 02 U 
042 0.31 031 U 0.33 U 031 U 03 U 0.3 U 03 U 

41400 J 27600 J 41000 27500 9770 19400 23300 14300 
24 U 24 U 384 J 2.4 U 4.3 J 1 U 1 U 2.2 U 
22 J 2.1 U 3.7 7 11.4 092 U 07 U 0.79 U 
1.2 U 23 U 10.8 17 U 17 38 U 3.3 U 29 U 
6100 7390 28200 26500 9270 1470 8530 884 
17 U 17 U 66 U 32 U 3.2 U 18 U 1.8 U 18 U 
6780 5030 5860 6010 3940 4510 4900 3940 
843 J 507 J 997 1310 2730 232 198 44.9 
0.18 J 0.1 U 01 UJ 01 UJ 01 UJ 0.17 U 017 U 0.17 U 

8.1 2.6 U 20.9 9.8 12.2 22 J 1.9 U 19 U 
6110 J 5280 J 4200 3470 5120 3600 3710 3030 
4.3 UJ 4.3 UJ 43 UJ 4.3 UJ 43 UJ 34 U 3.4 U 3.4 U 

• 

03 03 03 03 03 04 
SG-20 SG-21 SG-22 SG-23 SG-24 SG-IB 

SWSG20-03-D SWSG21-03 SWSG22-03 SWSG23-03 SWSG24·03 SWSGI8-04 
SWFD040400-03 SWSG21·03 SWSG22-03 SWSG23-03 SWSG24·03 SWSGI8-04 

SW SW SW SW SW SW 
FD NM NM NM NM NM 

20000404 200004C4 20000405 20000405 20000405 -20000718 

0.02 U 002 U 0.02 U 0.02 U 002 U 002 U 
0.02 U 002 U 002 U 0.02 U 002 U 002 U 
002 U 0.02 U 002 U 0.02 U 002 U 0.02 U 
001 U 0.01 U 001 U 001 U 0.01 U 001 U 
001 U 0.01 U 0.01 U 001 U 0.01 U 001 U 
001 U 001 U 0.01 U 0.01 U 001 U 001 U 
0.02 U 002 U 002 U 002 U 0.02 U 002 U 
0.02 U 0.02 U 002 U 002 U 002 U 002 U 
001 U 001 U 001 U 001 U 0.01 U 001 U 

72.5 U 72 5 U 340 154 222 631 
2.1 U 2 I U 21 U 2 I U 2 I U 26 U 
2.6 U 2.6 U 26 U 2.6 U 37 J 27 U 
20.4 224 37 37.1 184 628 

0.2 U 02 U 02 U 02 U 02 U 01 U 
0.3 U 03 U 032 U 0.3 U 0.3 U 032 U 
14300 15300 21900 20400 16300 28400 
1 U 1 U 13 U 1 U I U 13 U 

076 U 095 U 18 U 24 U 19.2 19 U 
29 U 25 U 65 U 4 U 7.2 U 27 U 
908 854 18700 13200 40300 24000 

18 U 2.6 U 48 U 18 U 25 U 19 U 
3950 3940 3860 4200 21900 5590 
54.1 62.8 445 596 3710 787 

017 U 017 U 017 U 017 U 017 U 0.26 

19 U 2.1 J 43 3.2 J 10_ 2.4 U 
2910 3190 3610 3910 9110 4690 
34 U 3.4 U 34 U 34 U 3.4 U 3.4 UJ 



ROUND , 01 01 01 
LOCATION SG·18 SG·19 SG·20 
NSAMPLE SWSGI8·01 SWSGI9-01 SWSG20·01 
SAMPLE SWSGI8-01 SWSGI9-01 SWSG20·01 
MATRIX SW SW SW 
DC TYPE NM NM NM 
SAMPLE DATE 19991027 19991027 19991027 
SILVER 13 U 1.3 U 1.3U 
SODIUM 88700 89400 87100 
THALLIUM 43 U 43 U 43 U 
VANADIUM 25 28 II U 
ZINC 31 J 32 J 13.1 J 
Fillered Inorganics (ug/L) 
ALUMINUM 623 U 56.6 U 127 U 
ANTIMONY 2.4 U 24 U 2.4 U 
ARSENIC 3.8 U 38 U 3.8 U 
BARIUM 31 7 335 249 J 
BERYLLIUM 02 U 02 U 02 U 
CADMIUM 03 U 03 U 03 U 
CALCIUM 14200 15600 15000 
CHROMIUM 24 U 24 U 24 U 
COBALT 21 U 21 U 21 U 
COPPER 1.2 U 12 U 12 U 
IRON 11600 2440 3070 
LEAD 17 U 17 U 17 U 
MAGNESIUM 3480 3860 • 3740 
MANGANESE 346 351 317 
MERCURY 01 UJ 0.1 UJ 01 UJ 
MOLYBDENUM 
NICKEL 26 U 26 U 26 U 
POTASSIUM 4290 4550 4440 
SELENIUM 43 UJ 43 UJ 43 UJ 
SILVER 13 U 13 U 14 J 
SODIUM 91200 92600 89500 
THALLIUM 43 U 43 U 43 U 
VANADIUM 18 J 11 U 11 U 
ZINC 494 J . 118 J 473 J 
Miscellaneous Parameters 
ALKALINITY (MG/L) 466 486 49.2 
CARBONATE ALKALINITY (MG/L) 
CHEMICAL OXYGEN DEMAND (MG/L) 264 264 23.8 
CHLORIDE MG/L) 164 162 161 
HARDNESS (MG/L) 995 115 95.7 
HYDROGEN (NMO/L) 
SULFATE (MG/L) 10 U 145 145 
SULFIDE (MG/L) 
TOTAL DISSOLVED SOLIDS (MG/L) 268 32 296 
TOTAL ORGANIC CARBON (MG/L) 75 72 63 
TOTAL SUSPENDED SOLIDS (MG/L) 
Field Parameters 
DISSOLVED OXYGEN (MG/L) 
DISSOLVED OXYGEN· METER (MG/L) 381 5.05 495 
MANGANESE (MG/L) 
OXIDATION REDUCTION POTENTIAL (MV) -24 23.3 74 
PH 645 6.62 663 
SALINITY JNG/Ll 031 0.31 031 
SPECIFIC CONDUCTANCE (MS/CM) 0639 0628 0.624 
TEMPERATURE (C 101 10.5 11 
TURBIDITY (NTU) 61 6.2 63 

SURFACE WATER ANALYTICAL DATA FOR THE AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 30 

01 01 01 01 01 03 03 03 
SG-21 SG·21 SG·22 SG·23 SG·24 SG·18 SG·19 SG·20 

SWSG21-01 SWSG21·01-D SWSG22·01 .SWSG23-01 SWSG24·01 SWSGI8·03 SWSGI9:03 SWSG20·03 
SWSG21·01 SWFD·I02499-01 SWSG22-01 SWSG23-01 SWSG24·01 SWSGI8·03 SWSGI9·03 SWSG20·03 

SW SW SW SW SW SW SW SW' 
NM. FD NM NM NM NM NM -NM 

19991024 19991024 19991027 19991027 19991027 20000405 20000405 .' 20000404 
13 U 1.3 U 13 U 13 U . 1.3 U II U 11 U 1.1 U 
58000 76100 41500 41600 36200 53800 59200 47100 
43 U 43 U • 4.3 U 4.3 U • 43 U 4 I U 41 U 4 I U 
1.1U II U 5 2.6 I 6 J 07 U 15 U 0.7 U 

262 U 592 902 J 119 J 483 J 31 48.9 163 

566 U 566 U 566 U 135 U 144 U 725 U 72 5 U 72.5 U 
2.4 U 2.4 U 24 U 2.4 U. 24 U 2.1 U 21 U 2 I U 
38 U 3.8 U 38 U 5.6 J 38 U 26 U 26 U 26 U 
408 43.4 553 61 3 576 278 434 20 
02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 
0.3 U 03 U 03 U 0.34 U 03 U 03 U 0.3 U 03 U 
27900 29400 39700 29700 9910 18500 24200 14500 
24 U 24 U 24 U 24 U 204 U I U I U I U 
2.1 U 21 U 21 U 75 III 088 U 07 U 07 U 
17 U 18 U 1.2 U I 2 U 114 13 U 25 U 13 U 
5910 5980 17900 24100 3100 493 6210 227 
17 U 17 U 2.1 U 46 U 29 U 18 U 18 U 18 U 
5110 5500 5390 6540 3900 4270 5290 3890 
518 536 940 1400 2720 222 201 424 

02 J 013 J 0.1 UJ 01 UJ 01 UJ 017 U 017 U 0.17 U 

26 U 26 U 37 J 96 109 25 J 1.9 U 19 U 
5410 J 5910 J 3920 3720 5030 3280 4030 2960 
43 U 43 U 43 UJ 4.3 UJ 43 UJ 34 U 34 U 34 U 
13 U 13 U 13 U 3 13 U 11 U 11 U 1.1 U 

77900 J 91400 J . 40300 46500 36900 50200 64200 47200 
43 U 43 U 43 U 43 U 4.3 U 4 1 U 41 U 4 1 U 
11 U 11 U 11 U 1.1 U 11 U 07 U 0.7 U 07 U 

248 U 110 37 J 965 J 707 J 338 179 169 

802 704 134 994 24.3 479 664 24 

21.1 20 U 42.2 581 554 20 U 20 U 20 U 
116 129 642 891 78 95.5 J 121 J 872 J 
125 865 140 172 115 67 7804 51 9 

121 125 10 U 10 U 10 U 20 U 20 U 208 

315 326 268 267 201 202 248 211 
54 56 9 103 142 34 39 4.5 

1.8 435 4.01 646 1 89 204 661 

46 ·50 ·19 ·29 ·221 ·219 163 
6.68 639 6.16 732 77 811 696 
0.28 027 0.24 019 021 026 017 
0568 0559 05 0403 0442 0536 036 

9.4 14 11 127 9 9.7 118 
63 302 6.8 39 53 22 71 

03 03 03 03 03 04 

SG·20 SG·21 SG·22 SG·23 SG·24 5G·18 
SWSG20·03·D SWSG21·03 SWSG22·03 SWSG23·03 SWSG24·03 SWSGI8·04 

SWFD040400·03 SWSG21·03 SWSG22·03 SWSG23·03 SWSG24·03 SWSGI8·04 
SW SW SW SW SW SW 
FD NM NM NM NM NM 

20000404 20000404 20000405 20000405 20000405 20000718 
11 U 11 U 1.1 U 1.1 U .11 U 11 U 

47300 47900 33900 43000 178000 56600 
41 U 4 I U 4 I U 41 U 41 U 5 U 
0.7 U 0.77 U 12 U 0.7 U 23 U 44 U 

16 15.2 146 279 208 278 J 

725 U 72 5 U 725 U 725 U 72 5 U 691 U 
2 I U 2 I U 2 I U 21 U 21 U 26 U 
26 U 26 U '26 U 26 U 26 U 27 U 
198 222 '316 361 178 533 

02 U 02 U 02.U 02 U 02 U 0.1 U 
03 U 03 U 03 U 03 U 03 U 033 U 
14400 . 15700 20000 22800 16300 29100 
1 U I U I U 1 U 15 U 13 U 

07 U 07 U 1.8 U 42 U 184 094 U 
104 U 13 U 28 U 15 U 2 U 0.87 U 
219 239 15700 14600 32000 21700 

18 U 18 U 18 U 18 U 18 U 1 9 U 
,-

3910 3950 3480 4550 23500 5560 
41 9 857 404 657 3590 794 

017 U 017 U 017 U 017 U 017 U DIU 

19 U 19 U 37 J 31 J 89 1 5 U 
3020 3140 3360 4170 9430 4740 
34 U 34 U 34 U 34 U 34 U 34 UJ 
11 U 11 U 11 U 11 U 11 U 11 U 
47300 48800 32500 46900 191000 56800 
41 U 41 U 4 1 U 41 U 41 U 5 U 
07 U 07 U 07 U 085 U 11 U 1 9 U 
192 21 9 102 24 284 4 1 U 

332 34.9 74 784 403 80.8 

20 U 20 U 314 20 U 21 506 
879 J 89 J 534 J 892 J 398 J 105 J 

52 54.4 706 682 131 94 

209 205 20 U 20 U 20 U 20 U 

224 193 179 280 643 302 J 
33 4.5 62 33 92 97 

IDS J 
~ --

768 065 561 1 12 1 18 

145 ·57 ·246 ·176 ·161 
774 6.9 784 68 664 
019 017 03 254 o U 

00401 036 0617 45 0734 
121 86 6 137 19 
7 103 63 101 18 



ROUND 04 04 
LOCATION SG·18 SG·19 
NSAMPLE SWSG 18·04·D SWSG19·04 
SAMPLE - - SWFD07180004 SWSG19·04 
MATRIX SW SW 
ac TYPE FD NM 
SAMPLE DATE 20000718 20000719 
CONTRACTOR TIN TIN 
Volatiles (ug/L) 
1,2,4. TRICHLOROBENZENE 
2·BUTANONE 5 U 2 J 
ACETONE 4 J 6 
BENZENE 1 U 04 J 
CARBON DISULFIDE 1 U 1 U 
CHLOROBENZENE 1 U 1 U 
CHLOROMETHANE 1 U 1 U 
ETHYLBENZENE 1 U 0.1 J 
METHANE 
METHYLENE CHLORIDE 2 U 2 U 
TETRACHLOROETHENE 1 U 1 U 
TOLUENE 2 20 
TOTAL XYLENES 1 U 057 J 
TRICHLOROETHENE 1 U 1 U 
Semlvolatile Organics (ug/L) 
l·METHYLNAPHTHALENE 
2,4·DIMETHYLPHENOL 5 U 51 U 
2·METHYLNAPHTHALENE 2 U 0.89 J 
2·METHYLPHENOL 5 U 51 U 
3&4·METHYLPHENOL 5 U 5.1 U 
4·METHYLPH ENOL 
4·NITROANILINE 5 U 51 U 
ACENAPHTHENE 02 UJ 13 J 
ACENAPHTHYLENE 02 UJ 02 UJ 
ANTHRACENE 02 UJ 02 UJ 
BENZO(A)ANTHRACENE 0.2 UJ 02 UJ 
BENZO(A)PYRENE 02 UJ 0.2 UJ 
BENZO B)FLUORANTHENE 02 UJ 02 UJ 
BENZO(G,H,I)PERYLENE 02 UJ 0.2 UJ 
BENZO(K)FLUORANTHENE 02 UJ 0.2 UJ 
BENZOIC ACID 20 UR 20 UR 
BIS(2·ETHYLHEXYL)PHTHALATE 2 U 2 U 
BUTYL BENZYL PHTHALATE 2 U 2 U 
CARBAZOLE 2 U 2 U 
CHRYSENE 02 UJ 02 UJ 
DI·N·BUTYL PHTHALATE 2 U 2 U 
DI·N·OCTYL PHTHALATE 2 U 2 U 
DI8ENZO(A.H)ANTHRACENE 02 UJ 0.2 UJ 
DIETHYL PHTHALATE 2 U 2 U 
FLUORANTHENE 0.2 UJ 02 UJ 
FLUORENE 0.2 UJ 063 J 
INDENO(I,2,3·CD)?YAENE 02 UJ 02 UJ 
NAPHTHALENE 0.2 UJ 5 J 
PHENANTHRENE 02 UJ 0.16 J 
PHENOL 5 UJ 5.1 UJ 
PYRENE 02 UJ 02 UJ - -~ --

SURFACE WATER ANALYTICAL DATA FOR THE AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 4 OF 30 

04 04 04 05 05 05 05 05 05 05 
SG·20 SG·21 SG·23 SG·18 SG·19 SG·20 SG·21 SG·22 SG·23 SG·24 

SWSG20·04 SWSG21·04 SWSG23·04 SWSGI8·05 SWSG19·05 SWSG20·05 SWSG21·05 SWSG22·05 SWSG23·05 SWSG24·05 
SWSG20·04 SWSG21·04 SWSG23·04 SWSGI8·05 SWSG19·05 SWSG20·05 SWSG21·05 SWSG22·05 SWSG23·05 SWSG24·05 

SW SW SW SW SW SW SW SW SW SW 
NM NM NM NM NM NM NM NM NM .NM 

20000719 20000719 20000719 20001218 20001219 20001219 20001219 20001~19 20001219 20001218 
TIN TIN TIN TIN TIN TIN TIN TIN TIN TIN 

5 U 5 U 5 U 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 
5 U 15 4 J 5 U 5 U 5 U 5 U 5 U 5 U 5 U 
1 U 1 U 1 U 1 U 0.14 J 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 026 J 
1 U 1 U 1 U 1 U 017 J 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U ·2 U . 2 U 2 U 2 U 2 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
2 9 2 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 021 J 1 U 1 U 1 U ·1 U 1 U 
1 U 1 U 1 U . 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

5 U 52 U 5.1 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
2 U 21 U 2 U 
5 U 52 U 51 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
5 U 5.2 U 51 U 

10 U 10 U 10 U 10 U 10 U 10 U 10 U 
• 5 U 52 U 51 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 

0.2 UJ 0.21 UJ 02 UJ 1 U 11 1 U 1 U 1 U 1 U . 1 U 
0.2 UJ 021 UJ 0.2 UJ 1 U • 1 U 1 U 1 U 1 U l'U 1 U 
02 UJ 021 UJ 02 UJ 02 U 0037 J 0.2 U 02 U 02 U 02 U 03 J 
0.2 UJ 021 UJ 0.2 UJ 0.2 U 02 U 0.2 U 0.029 J 0.2 U 0.2 U 0093 J 
02 UJ 0.21 UJ 0.2 UJ 02 U 02 U 02 U 0026 J 02 U 02 U 005 J 
02 UJ 0.21 UJ 02 UJ 02 U 02 U 02 U 0037 J 0.2 U 02 U 0069 J 
0.2 UJ 0.21 UJ 02 UJ 0.2 U 02 U 0.2 U 0029 J 0.023 J 0.2 U 02 U 
02 UJ 021 UJ 0.2 UJ 02 U 02 U 02 U 0.2 U 02 U 02 U 0028 J 
20 UR 21 UR 20 UR 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 50 UJ 
2 U 2.1 U 2 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
2 U 21 U 2 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
2 U 2.1 U 2 U 10 U 10 U 10 U 10 U 10 U lOU 10 U 

02 UJ 0.21 UJ 02 UJ 0.2 U 0.2 U 02 U 0.026 J 02 U 02 U 013 J 
2 U 21 U 2 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
2 U 2.1 U 2 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 

02 UJ 021 UJ 02 UJ 02 U 02 U 02 U 02 U 02 U 0.2 U 02 U 
2 U 21 U 2 U 10 U 10 U 10 U 10 U 10 U 10 U 10.U 

0.2 UJ 021 UJ 0.2 UJ 0.03 J 011 J 0.03 J 0064 J 0.066 J 0038 J 038 
0.2 UJ 021 UJ 02 UJ 0031 J 057 02 U 02 U 02 U 02 U 02 U 
02 UJ 021 UJ 02 UJ 02 U 02 U 02 U 0022 J 02 U 02 U 0036 J 
0.2 UJ 021 UJ 0.2 UJ 1 U 36 1 U 1 U 1 U 1 U 1 U 
02 UJ 021 UJ 02 UJ 0037 J 0.39 0024 J 0043 J 0042 J 0031 J 019 J 
5 UJ 5.2 UJ 51 UJ 10 U 10 U lOU 10 U 10 U 10 U 10 U 

0.2 UJ 021 UJ .0.2 UJ 0.2 U 02 U 02 U_ 0047 J 0043 J 0022 J 026 

05 06 06 06 06 
·SG·24 SG·18 SG·19 SG·19 SG·20 

SWSG24·05·D SWSGI8·06 SWSGI9·06 SWSGI9·06·D SWSG20·06 
FD·SW·121800·01 SWSG18·06 SWSG19·06 SWFD031201·01 SWSG20·06 

SW SW SW SW SW 
FD NM NM FO NM 

20001218 20010313 20010312 20010312 20010313 
TIN TIN TIN TIN TIN 

5 UR 5 UR 5 UJ 5 UJ 5 UR 
5 U 5 U 5 U 5 U 5 U 
1 U 1 U 1 U 1 U 1 U 

0.18 J 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 
1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 10 U 
50 U 50 UJ 50 UJ 50 UJ 50 UJ 
1 U 1 U 1 U 0.21 J 1 U 
1 U 1 U 1 U 1 U 1 U 

016 J 02 U 02 U 02 U 02 U 
0093 J 0061 J 02 U 02 U 0037 J 
0.039 J 011 J 02 U 0022 J 0066 J 
0.053 J 02 U 02 U 02 U 02 U 
02 U 02 J 02 U 0031 J 0.11 J 

0026 J 0083 J 02 U 02 U 005 J 
50 UJ 50 U 50 U 50 U 50 U 
10 U 10 U 10 U 10 U 10 U 
10 U 10 U 10 U lOU 10 U 
10 U 10 U 10 U 10 U 10 U 

0.11 J 016 J 02 U 0022 J 0095 J 
10 U 10 U 10 U 10 U 10 U 
10 U 10 U 10 U 10 U 10 U 
0.2 U 02 U 02 U 02 U 02 U 
10 U 10 U 10 U 10 U '10 U 
036 0.42 02 U 0074 J 026 

02 U 0.2 U 02 U 0093 J 02 U 
02 U 0091 J 0.2 U 02 U 0054 J 
1 U 1 U 1 U 042 J 1 U 

014 J 021 02 U 0067 J 014 J 
10 U 10 U 10 U 10 U 10 U 

0.26 03 02 U , ~ 0051 J ~8_J_ 



ROUND 04 04 
LOCATION SG·18 SG·19 
NSAMPLE SWSG18·04·D SWSG19·04 
SAMPLE SWFD07180004 SWSG19·04 
MATRIX SW SW 
QC TYPE FD NM 
SAMPLE DATE 20000718 20000719 
Polynuclear Aromatic Hydrocarbons (ug/L) 
2·METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE , 
ANTHRACENE 
BAP EQUIVALENT 
BENZO(A)ANTHRACENE 
BENZOtA)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I PERYLENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
INDENO(1,2,3·CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
Peslicides/PCBs(ug/L) 
4,4'-DDD 0,02 U 0,02 U 
4,4'·DDE 0,02 U 0,02 U 
4,4'·DDT 0,02 U 002 U 
ALDRIN 0,01 U 0,01 U 
ALPHA·CHLORDANE 001 U 001 U 
ENDOSULFAN I 001 U 0,01 U 
ENDOSULFAN II 002 U 002 U 

ENDRIN ALDEHYDE 0,02 U 0,02 U 
GAMMA·CHLORDANE 001 U 001 U 
Tolallnorganlcs (ug/L) 
ALUMINUM 500 633 
ANTIMONY 2,6 U 26 U 
ARSENIC 27 U 27 U 
BARIUM 603 108 
BERYlliUM 01 U 0,14 U 
CADMIUM 032 U 049 U 
CALCIUM 29400 45900 
CHROMIUM 1.3U 1.3 U 
COBALT 1.2 U 0,98 U 
COPPER 2 U 52 U 
IRON 24700 36900 
LEAD 2 J 3,4 J 
MAGNESIUM 5730 8090 
MANGANESE 804 1170 
MERCURY 0.22 0,38 
MOLYBDENUM 
NICKEL 1.9 U 2,8 U 
POTASSIUM 4760 5790 
SELENIUM 34 UJ 3.4 UJ 

SURFACE WATER ANALYTICAL DATA FOR THE AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 5 OF 30 

04 04 04 05 05 . 05 05 05 05 05 
SG·20 SG·21 SG·23 SG·18 SG·19 SG·20 SG·21 SG·22 SG·23 SG·24 

SWSG20·04 SWSG21·04 SWSG23·04 SWSG18·05 SWSG19·05 SWSG20·05 SWSG21·05 SWSG22·05 SWSG23·05 SWSG24·05 
SWSG20·04 SWSG21·04 SWSG23·04 SWSG18·05 SWSG19·05 SWSG20·05 SWSG21·05 SWSG22·05 SWSG23·05 SWSG24·05 

SW SW SW SW SW SW SW SW SW SW 
NM NM NM NM NM NM NM 'NM NM NM 

20000719 20000719 20000719 2QOO1218 20001219 20001219 20001219 20001219 20001219 20001218 

-

002 U 002 U 002 U 002 U 0,02 U 0,02 U 0,02 U 0011 J 002 U 0,02 U 
002 U 0,02 U 002 U 002 U 0,02 U 0,02 U 0,02 U 002 U 002 U 002 U 
002 U 002 U 0,02 U 002 U 002 U 002 U 002 U 002 U 002 U 002 U 
0.Q1 U 001 U 001 U 001 U 0,01 U 001 U 001 U 0,01 U 001 U 001 U 
001 U 001 U 0,01 U 0,01 U 0,01 U 001 U 001 U 0,01 U 0,01 U 001 U 
001 U 0,01 U 001 U 0,01 U 001 U 001 U 001 U 001 U 001 U 001 U 
0.Q2 U 002 U 002 U 002 U 002 U 002 U 0.Q2 U 002 U 002 U 002 U 

002 U 002 U 002 U 002 U 002 U 002 U 002 U 002 U' 002 U 002 U 
001 U 001 U 001 U 001 U 001 U 001 U 001 U 001 U 001 U 001 U 

196 69,1 U 700 47,6 U 268 U 583 U 250 U 489 U 129 U 239 U 
26 U 2,6 U 2,6 U 19 U 18 U 21 U 18 U 18 U 18 U 18 U 
2.7U 27 U 3 J 22 U 22 U 22 U 22 U 22 U 2.2 U 2,2 U 
26,8 J 596 408 24.7 433 177 238 434 127 18,8 
02 U 01 U 011 U 026 U 02 U 02 U 0,2 U 02 U 0,2 U 02 U 
034 U 032 U 048 U 02 U 02 U 02 U 028 U 02 U 02 U 026 U 
15700 33900 22700 10900 20300 7690 10300 17300 4050 3490 
13 U 13 U 13 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U 
12 U 15 U 19 U 06 U 0,6 U 06 U 0,6 U 08 U 06 U 085 U 
16 U 087 U' 6.2 1 8 J 2,2 1 U 22 35 1 U 5 
3470 13400 7860 1500 6120 1050 2000 2160 450 480 
23 J 1.9 U 5 J 16 U 2,1 U • 13 U 5 U 29 U 13 U 18 U 
3950 5440 5070 2710 3550 2240 2450 2990 771 935 
346 1670 355 154 230 111 191 401 663 64,5 

01 U 01 U 01 U 01 U 01 U 01 U 01 U 01 U 01 U 01 U 

13 U 12 U 6,4 23 J 29 J 21 U 21 U 27 J 2,1 U 69 
2750 3950 2950 4190 4780 3910 4200 3550 2080 1760 

34 UJ 3,4 UJ 34 UJ 29 UJ 29 UJ 29 UJ 29 UJ 29 UJ 29 UJ 38 J 

05 06 06 06 06 
SG·24 SG·18 SG·19 SG·19 SG·20 

SWSG24·05·D SWSG18·06 SWSG19·06 SWSG 19·06·D SWSG20·06 
FD·SW·121800·01 SWSG18·06 SWSG19·06 SWFD031201·01 SWSG20·06 

SW SW SW SW SW 
FD NM NM FD NM 

20001218 20010313 20010312 20010312 20010313 

002 U 002 U 002 U 002 U 002 U 
002 U 002 U 002 U 002 U 002 U 
002 U 0.Q2 U 002 U 002 U 002 U 
001 U ,001 U 001 U 001 U 0,01 U 
001 U 001 U 001 U 001 U 001 U 
001 U 001 U 001 U 001 U 001 U 
002 U 002 U 002 U 002 U 002 U 

002 U 002 U 002 U 002 U 002 U 
001 U 001 U 001 U 0,01 U 001 U 

129 U 523 265 U 274 U 313 U 
1.8 U 3,2 U 32 U 32 U 32 U 
22 U 2.7J 26 U 2,6 U 3 J 
186 202 323 337 154 

02 U 042 013 U 013 U 0,17 J 
031 U 26 U 26 U 26 UJ 26 U 
3630 9090 17400 18000 7110 
0.5 U 26 U 26 UJ 26 U 26 U 
08 U 41 U 4 1 U 41 U 41 U 

27 2 U 2 U 2 U 21 J 
'446 949 2120 2300 784 
1.5 U 2 UJ 2 U 2 U 2 UJ 
939 1630 2920 3030 1230 
706 146 188 193 125 
01 U 0079 UR 008 U 008 U 0079 UR 

22 J 98 U 9,8 U 98 U 98 U 
1920 1770 • 2470 U 2700 U 2170 

29 UJ 3 B UJ 38 UJ 38 UJ ~, 



ROUND - 04 04 
LOCATION SG-18 SG-19 
NSAMPLE SWSG 18-04-D SWSG19-04 
SAMPLE SWFD07180004 SWSG19-04 
MATRIX SW SW 
QC TYPE FD NM 
SAMPLE DATE 20000718 20000719 
SILVER 11 U 1.1 U 
SODIUM 57100 84700 
THALLIUM 5 U 5 U 
VANADIUM 4.3 U 126 
ZINC 31.8 J 49.6 J 
Filtered Inorganics (ug/L) 
ALUMINUM 69:1 U 691 U 
ANTIMONY 2.6 U 2.6 U 
ARSENIC 27 U 27 U 
BARIUM 54.6 108 
BERYLLIUM 01 U 0.16 U 
CADMIUM 0.32 U 0.44 U 
CALCIUM 29500 49600 
CHROMIUM 13 U 13 U 
COBALT 0.98 U 16 U 
COPPER 087 U 087 U 
IRON 21900 33000 
LEAD 1.9 U 1.9 U 
MAGNESIUM 5650 8460 
MANGANESE 802 1210 
MERCURY 016 J 0.25 
MOLYBDENUM 
NICKEL 1.2 U 12 U 
POTASSIUM 4720 6160 
SELENIUM 34 UJ 34 UJ 
SILVER 1.1 U 11 U 
SODIUM 57800 90600 
THALLIUM 5 U 5 U 
VANADIUM 1.3 U 3.2 U 
ZINC 76 25.2 
Miscellaneous Parameters 
ALKALINITY (MG/L) 71.8 144 
CARBONATE ALKALINITY (MG/L) 
CHEMICAL OXYGEN DEMAND (MGfL) 405 58.2 
CHLORIDE (MGIL) 104 J 160 J 
HARDNESS (MG/L) 97 150 
HYDROGEN (NMO/L) 
SULFATE (MG/L) 20 U 20 U 
SULFIDE (MGIL) 
TOTAL DISSOLVED SOLIDS (MGfL) 275 J 452 J 
TOTAL ORGANIC CARBON (MG/L) 99 126 
TOTAL SUSPENDED SOllD~JMG/L) ____ '---__ BJ 141 J 
Field Parameters 
DISSOLVED OXYGEN (MG/L) 
DISSOLVED OXYGEN - METER (MGfL) 0.7 
MANGANESE (MG/L) 
OXIDATION REDUCTION POTENTIAL MV) -192 
PH 6.56 
SALINITY (NG/L) 01 
SPECIFIC CONDUCTANCE (MS/CM) 1.26 
TEMPERATURE (C ) 18.5 
TURBIDITY (NTU) 

---- 66 -- --

SURFACE WATER ANALYTICAL DATA FOR THE AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 6 OF 30 

04 04 04 05 05 05 05 05 05 05 
SG-20 SG-21 SG-23 SG-18 SG-19 SG-20 SG-21 SG-22 SG-23 SG-24 

SWSG20-04 SWSG21-04 SWSG23-04 SWSG18-05 SWSG19-05 SWSG20-05 SWSG21-05 SWSG22-05 SWSG23-05 SWSG24-05 
SWSG20-04 SWSG21-04 SWSG23-04 SWSG18-05 SWSG19-05 SWSG20-05 SWSG21-05 SWSG22-05 SWSG23-05 SWSG24-05 

SW SW SW SW SW SW SW SW SW SW 
NM NM NM NM NM NM NM NM NM NM 

20000719 20000719 20000719 20001218 20001219 20001219 20001219 20001219 20001219 20001218 
11 U 1.1 U 1.1 U 09 U 0.9 U 0.9 U 0.9 U 09 U 0.9 U - 09 U 
47400 60200 47000 52300 52700 39800 35600 26700 3730 5790 
5 U 5 U 5 U 71 UJ 7.1 UJ 7.1 UJ 71 UJ 71 UJ 7.1 UJ 71 UJ 

1.1 U 0.71 U 46 U 0.99 U 06 U 06 U 0.93 U 073 U 06 U 12 U 
113 J 183 J 65.2 J 725 746 522 86.3 217 240 115 

69.1 U 69.1 U 69.1 U 12.9 U 12.9 U 129 U 129 U 129 U 12.9 U 12.9 U 
2.6 U 2.6 U 2.6 U 18 U 1.8 U 18 U 23 U 2 U 3 U 18 U 
27 U 2.7 U 2.7 U 2.2 U 2.2 U 22 U 22 U 2.2 U 2.2 U 22 U 
23.2 J 53 31.8 J 22 40 159 23 42.8 129 169 
0.1 U 0.1 U 0.1 U 02 U 02 U 02 U 036 U 02 U 0.2 U 0.2 U 
032 U 032 U 032 U 02 U 02 U 02 U 037 U 02 U 02 U 02 U 
15400 32200 23000 10500 19500 7880 11000 18600 4870 3470 
13 U 13 U 13 U 05 U 0.5 U 05 U 05 U 05 U 05 U 05 U 
17 U 12 U 18 U 06 U 06 U 06 U 0.69 U 1 U 06 U 06 U 

0.87 U 087 U 087 U 1 U 1 U 1 U 1.5 J 1 U 1 U 1 5 J 
2770 7090 5090 705 5160 517 1380 489 268 150 U 
1.9 U 1.9 U 19 U 1.5 U 1.3 U 1.2 U 1 UJ 1 UJ 11 U 15 U 
3820 5160 5020 2590 3380 2300 2660 3170 907 892 
331 1670 354 145 221 110 202 432 794 64 

01 U 0.1 U 0.33 0.1 U 01 U 0.15 U 01 U 01 U 01 U 01 U 

15 U 12 U 45 U 21 J 23 J 21 U 21 J 25 J 38 J 2.1 U 
2740 3670 2750 4040 4530 4100 4590 3750 2520 1830 

34 UJ 3.4 UJ 34 UJ 29 UJ 29 UJ 2.9 UJ 29 UJ 29 UJ 2.9 UJ 29 UJ 
11 U 11 U 11 U 09 U 09 U 09 U 09 U 09 U 09 U 09 U 
46700 59100 48700 50400 50200 41600 38800 28400 4800 6050 
5 U 5 U 5 U 7.1 UJ 7.1 UJ 71 UJ 71 UJ 7.1 UJ 71 UJ 71 UJ 

1.3 U 0.71 U 0.71 U 06 U 0.6 U 0.6 U 072 U 06 U 06 U 061 U 
244 139 64 724 318 U 327 U 345 U 204 290 115 

40.1 95.6 359 212 53 148 17 424 106 6.4 

38 50.6 101 15.6 226 26.1 156 10 U 10 U 10 U 
82.9 J 113 J 719 J 90.5 92.3 686 57 48 8 9.2 

56 110 78 384 653 284 358 555 133 12.6 

20 U 20 U 455 82 . 78 94 8.5 10.3 3.2 6.9 

212 J 356 J 256 J 198 248 167 145 154 41 43 
61 11.7 89 45 3.4 3.6 37 24 1 8 1.6 

24 J 51 J 106 J . 
057 0.43 0.79 3.65 101 3.44 229 1:96 467 9.68 

-101 -172 -62 -53.7 126 -172 -264 -105 -06 -211 
6.28 6.65 6.12 7.34 681 6.98 6.53 6.69 6.57 929 
o U o U o U 

0422 0.599 0.65 0.332 0395 0.267 0.253 0258 0.055 0.371 
18 179 16.7 3.88 283 1.99 2.33 368 257 3.22 
63 14.9 13.2 11 8.4 73 6.1 7 o U 4.88 

05 06 06 06 06 
SG-24 SG-18 SG-19 SG-19 SG-20 

SWSG24-05-D SWSG18-06 SWSG19-06 SWSG 19-06-D SWSG20-06 
FD-SW-121800-01 SWSG18-06 SWSG19-06 SWFD031201-01 SWSG20-06 

SW SW SW SW SW 
FD NM NM FD NM 

20001218 20010313 20010312 20010312 20010313 
09 U 21 U 21 U 21 U 36 U 
6440 48600 J 59200 J 61200 J 33900 J 

7.1 UJ 6.1 J 6 U 6 U 6 UJ 
1 U 4 U 2.6 U 26 U 72 U 
120 645 32.9 38 351 

129 U 40.1 U 16 U 147 U 34 U 
18 U 3.2 U 32 U 32 U 32 U 
22 U 26 U 2.6 UJ 26 U 26 U 
167 16.7 367 342 14.5 

02 U 0.32 013 U 013 U 0.15 J 
0.2 U 26 U 26 U 26 UJ 26 U 
3600 8970 20200 18700 7490 
0.5 U 26 U 26 U 26 U 2.6 U 
06 U 41 U 41 U 4.1 U 41 U 
1 8 J 2 U 2 U 2 U 2 U 
185 U 152 2270 2110 226 
1.2 U 2 UJ 2 U 2 U 2 UJ 
939 1650 3550 3010 1270 
71.7 130 213 200 124 

0.1 U 0079 U 008 U 008 U 0079 UR 

21 U 98 U 98 U 9.8 U 98 U 
1920 1830 3310 U 2550 U 1840 

29 UJ 38 U 3.8 UJ 3.8 UJ 3.8 U 
0.9 U 2.7U 21 U 21 U 27 U 

~ 6600 471 00 J 65400 J 59200 J 37100 J 
7.1 UJ 6 UJ 6 U 6 U 6 UJ 
065 U 33 U 26 U 26 U 37 U 

114 567 371 J 358 J 253 

6.4 134 357 401 11 2 

10 U 10 U 138 10 U 10 U 
9.1 87.6 116 116 66.3 
12.9 294 555 573 228 

67 66 10.5 10.8 57 

57 160 240 J 240 J 137 
12 11 U 1.8 U 14 U 16 J 

12.41 859 729 

104 -66 39 
6.57 6.56 667 
0.13 019 018 
0.285 0.389 038 

1 2.8 17 
11 2.9 12 



ROUND 06 06 06 
LOCATION SG·21 SG·22 SG·23 
NSAMPLE SWSG21·06 SWSG22·06 SWSG23·06 
SAMPLE SWSG21·06 SWSG22·06 SWSG23·06 
MATRIX SW SW SW 
QC TYPE NM NM NM 
SAMPLE DATE ( 20010311 20010311 20010311 
CONTRACTOR TIN TIN TIN 
VolatIles (ug/Ll 
1,2,4· TRICHLOROBENZENE 
2·BUTANONE 5 UR 5 UR 5 UR 
ACETONE 5 U 5 U 5 U 
BENZENE 1 U 1 U 1 U 
CARBON DISULFIDE 1 U 1 U . 1 U 
CHLOROBENZENE 1 U 1 U 1 U 
CHLOROMETHANE 1 U 1 U 1 U 
ETHYLBENZENE 1 U 1 U .1 U 
METHANE 
METHYLENE CHLORIDE 2 U 2 U 2 U 
TETRACHLOROETHENE 1 U· 1 U 1 U 
TOLUENE 1 U 1 U 1 U 
TOTAL XYLENES 1 U 1 U 1 U 
TRICHLOROETHENE 1 U 1 U 1 U 
Semlvolatile OrgantCS (ug/L) 
I·METHYLNAPHTHALENE 
2,4·DIMETHYLPHENOL .10 U 10 U 10 U 
2·METHYLNAPHTHALENE 
2·METHYLPHENOL 10 U 10 U 10 U 
3&4·METHYLPHENOL ~ 

4·METHYLPHENOL 10 U 10 U 10 U 
4·NITROANllINE 50 UJ 50 UJ 50 UJ 
ACENAPHTHENE 1 U 1 U 1 U 
ACENAPHTHYLENE 1 U 1 U 1 U 
ANTHRACENE 02 U 02 U 02 U 
BENZO(A)ANTHRACENE 0.2 U 02 U 0.2 U 
BENZO(A)PYRENE 0022 J 0.2 U 02 U 
BENZO(B)FLUORANTHENE 02 U .0.2 U 02 U 
BENlO(G,H,I)PERYLENE 0.028 J .0.2 U 0.2 U 
BENZO(K)FLUORANTHENE 0.2 U 02 U 0.2 U 
BENZOIC ACID 50 U 50 U 50 U 
BIS(2·ETHYLHEXYL)PHTHALATE 10 U 10 U 10 U 
BUTYL BENZYL PHTHALATE 10 U 10 U 10 U 
CARBAZOLE 10 U 10 U 10 U 
CHRYSENE 0.023 J . 0.2 U 02 U 
DI·N·BUTYL PHTHALATE 10 U 10 U 10 U 
DI·N·OCTYL PHTHALATE 10 U 10 U 10 U 
DIBENZO(A,H)ANTHRACENE 0.2 U 02 U 0.2 U 
DIETHYL PHTHALATE 10 U 10 U 10 U 
FLUORANTHENE 0.069 J 0.2 U 0022 J 
FLUORENE 02 U 0.2 U 0.2 U 
INDENO(I,2,3·CD)PYRENE 02 U 0.2 U 02 U 
NAPHTHALENE 1 U 1 U 1 U 
PHENANTHRENE 0.041 J 02 U 0.2 U 
PHENOL 10 U 10 U 10 U 
PYRENE __ ~ ____ .~ __ J04~ - ...Q1.JJ .. - ,----02J!... 

SURFACE WATER ANAL ¥TICAL DATA F. AREA A LANDFILL MONITORING PROGRAM 

06 07 
SG·24 SG·18 

SWSG24·06 SWSGI8·07 
SWSG24·06 SWSGI8·07 

SW SW 
NM NM 

20010313 20010620 
TIN TIN 

1 U 
5 UR 5 UR 
5 U 5 UR 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 

2 U 07 J 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U . 

10 U 5 U 
5 U 

10 U 5 U 
5 U 

10 U 
50 UJ 20 U 
1 U 0.016 U 
1 U 0013 U 

02 U 013 
02 U 0.012 U 
0.2 U 0021 U 
0.2 U 002 U 
0.2 U 0009 U 
02 U . 0.02 U 
50 U 5 U 
10 U 21 J 
10 U 5 U 
10 U 5 U 
0.2 U 0012 U 
10 U 08 J 
10 U 5 U 
02 U 0014 U 
10 U 5 U 
0.2 U 0.009 U 
02 U 0007 U 
02 U 0008 U 
1 U 0008 U 

0.2 U 0.004 U 
10 U 5 U 
02 U 0.008 U 

SITE 28 • AREA A WETLAND . 
NS8·NLON, GROTON, CONNECTICUT 

PAGE 7 OF 30 

07 07 07 07 
SG·19 SG·20 SG·21 SG·22 

SWSGI9·07 SWSG20·07 SWSG21·07 SWSG22·07 
SWSGI9·07 SWSG20·07 SWSG21·07 SWSG22·07 

SW SW SW SW 
NM NM NM NM 

20010622 20010622 20010624 20010625 
TIN TIN TIN TIN 

1 U 1 U 1 UJ 
5 UR 5 UR 5 UR 
5 UR 5 UR 5 UR 
1 UJ 1 U 1.U 
1 U 1 U 1 UJ 
1 UJ 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 

2 U 2 U • 2 U 
1 U 1 U 1 U 
1 U 26 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 

5 U 5 U 5 U 
5 U 5 U 5 UJ 
5 U 5 U 5 U 
5 U 5 U 5 U 

20 U 20 U 20 UJ 
0016 UJ 0.016 U 0016 U 
0.013 UJ 0013 U 0.013 U 
035 J 0.23 003 U 

0012 U 0.012 U 0012 U 
0.021 U 0021 U 0021 U 
002 U a 02·U 002 U 
0.009 U 0009 U 0009 U 
002 U 002 U 002 U 

5 U 5 U 5 U 
1.5 J 1 1 J 1.9 J. 
5 U 5 U . 5 UJ 
5 U 5 U 5 UJ 

0012 U 0012 U 0012 U 
12 J 13 J 15 J 
5 U 5 U 5 UJ 

0014 U 0014 U 0014 U 
5 U 5 U 0.5 J 

0.009 U 0009 U 0009 U 
0.007 U ' 0007 U 0007 U 
0008 U 0008 U 0008 U 
0008 U 0.008 U 0.008 U 
0004 UJ 0004 U 0004 U 

5 U 5 U 5 U 
0008 U 0.008 U 0.008 U 

07 07 
SG·22 SG·23 

SWSG22·07·D SWSG23·07 
SWFD06250101 SWSG23·07 

SW SW 
FD NM 

20010625 20010621 
TIN TIN 

1 U 
5 UR 
5 UR 
1 U 
1 U 
1 U 
1 U 
1 U 

2 U 
1 U 
1.9 
1 U 
1 U 

5 U 
5 U 
5 U 
5 U 

20 U 
0016 U 
0013 U 
0.03 U 
0012 U 
0021 U 
0.02 U 
0009 U 
002 U 

5 U 
2.1 J 
5 U 
5 U 

0.012 U 
08 J 
5 U 

0014 U 
5 U 

0.009 U 
0.007 U 
0008 U 
0008 U 
0.004 U 

5 U 
0.008 U 

07 
SG·24 

SWSG24·07 
SWSG24·07 

SW 
NM 

20010625 
TIN 

08 08 08 08 09 09 
SG·18 SG·19 SG·20 SG·21 SG·16 SG·18 

SWSGI8·08 SWSGI9·08 SWSG20·08 SWSG21·08 SWSGI6·09 SWSGI8·09 
SWSGI8·08 SWSGI9·08 SWSG20·08 SWSG21·08 SWSGI6·09 SWSGI8·09 

SW SW SW SW SW SW 
NM NM NM NM NM NM 

20010925 20010925 20010925 20010925 20011219 20011218 
TIN TIN TIN TIN TIN TIN 

1 U 1 U 1 U 1 U 
5 UR 5 UR 5 UR 5 UR 5 U 5 U . 
5 UR 5 UR 5 UR 5 UR 5 U 6 U 
1 U 1 U 1 U 1 U 1 U 0.3 J 
1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 09 J 
1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 2' 

2 U 2 U 2 U 2 U 2' U 2 U 
1 U 1 U 1 U 1 U 1 U 1 U 
1 3 09 J 0.9 J 07 J 1 U 1 

1 U 5 
1 U 1 U 1 U 1 U 1 U 1 U 

05 U 0.5 U 0.5 U 05 U 0.1 U 02 
5 U 5 U 5 U 5 U 5 UJ 5 UJ 

05 UJ 05 UJ . 05 UJ 006 J 01 U 01 
5 U 5 U 5 U 5 U 5 UJ 5 UJ 
5 U 5 U 5 U 5 U 

5 UJ 5 UJ 
20 UJ 20 UJ 20 UJ 20 UJ 20 U 20 U 

0016 U 0.016 U 0016 U 0016 U 01 U 01 
0.013 U 0013 U 0013 U 02 01 U 01 U 
003 U 003 U 003 U 003 U 01 U 01 U 

0012 UJ 0012 UJ 0012 UJ 0.012 UJ 0.1 U 0.1 UJ 
0021 U o 021·U 0021 U 0021 U 01 U 01 U 
. a 02 U· 002 U 002 U 002 U 01 U 01 U 
0009 U 0009 U 0009 U 0009 U 01 U 01 U 
0.02 U 002 U 002 U 002 U 01 U 0.1 U. 

5 U 5 U 5 U 5 U 20 UJ 20 UJ 
5 U 1.3 J 5 U 41 J 5 U 3 J 
5 U 5 U 5 U 5 U 5 U 5 U 
5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 U 

0012 UJ 0012 U 0.012 UJ 0.012 UJ 02 U 01 U 
5 U 5 U 5 U 5 U 09 J 5 U 
5 U 5 U 5 U 23 J 5 U 5 U 

0014 U 0014 U 0014 U 0014 U . 0.1 U 01 U 
5 U 5 U 5 U 5 U 5 U 5 U 

0009 U 0009 UJ 0.009 U 0009 U 04 U 01 U 
0007 U 0.25 0007 U 036 01 U 01 U 
0.008 U 0008 U 0.008 U 0008 U 0.1 U 01 U 
0008 U 0008 U 0008 U 0008 U 01 U 02 
0004 U 0004 U 0.004 U 0004 U 0.1 01 U 

5 U 5 U 5 U 5 U 5 UJ 5 UJ 
0008 U 023 0.19 0008 U 0.2 U 0.1 U 



ROUND 06 06 06 
LOCATION SG-21 SG-22 SG-23 
NSAMPLE SWSG21-06 SWSG22-06 SWSG23-06 
SAMPLE SWSG21-06 SWSG22-06 SWSG23-06 
MATRIX SW • _ SW, SW 
QC TYPE NM NM NM 
SAMPLE DATE 20010311 20010311 20010311 
Polynuclear Aromatic Hydrocarbons (u~/Ll 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BAP EQUIVALENT 
BENZO(AIANTHRACENE 
BENZO(A)PYRENE 
BENZO(BIFLUORANTHENE 
BENZO(G,H,IIPERYLENE 
BENZO(KIFLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
INDENO(I,2,3'CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
Pesticides/PCBs (ug/L) 
4,4'-000 0,02 U 0,02 U 0,02 U 
4,4'-DDE 0,02 U 002 U 002 U 
4,4'-DDT 002 U 0,02 U 0,02 U 
ALDRIN 0.Q1 U 001 U 0,01 U 
ALPHA-CHLORDANE 0,01 U 001 U 0,01 U 
ENDOSULFAN I 0,01 U 0,01 U 0,01 U 
ENDOSULFAN II 002 U 0,02 U 0,02 U 

ENDRIN ALDEHYDE 002 U 0,02 U 0,02 U 
GAMMA-CHLORDANE 0.Q1 U 001 U 001 U 
Totallnorganics (ug/L). 
ALUMINUM 102 U 251 U 64 U 
ANTIMONY 32 U 3,2 U 3,2 U 
ARSENIC 26 U 26 U 26 U 
BARIUM 8,4 U 569 9,8 U 
BERYLLIUM 0,13 U 0,13 U 043 U 
CADMIUM 2,6 UJ 26 UJ 26 UJ 
CALCIUM 2840 35500 3990 
CHROMIUM 2,6 U 26 U 26 U 
COBALT 4,1 U 41 U 4,1 U 
COPPER 2 U 24 U 2 U 
IRON 350 9010 444 
LEAD 2 U 2 U 2 U 
MAGNESIUM 718 U 4460 715 U 
MANGANESE 892 722 564 
MERCURY 0,08 U 008 U 0,08 U 
MOLYBDENUM 
NICKEL 9,8 U 10,1 J 98 U 
POTASSIUM 1920 U 3490 U 1040 U 
SELENIUM 3,8 UJ 38 UJ 3,8 UJ 

SURFACE WATER ANALYTICAL DATA FOR THE AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 8 OF 30 

06 07 07 07 07 07 07 07 07 
SG-24 SG-18 SG-19 SG-20 SG-21 SG-22 SG-22 SG-23 SG-24 

SWSG24-06 SWSGI8-07 SWSGI9-07 SWSG20-07 SWSG21-07 SWSG22-07 SWSG22-07-D SWSG23-07 SWSG24-07 
SWSG24-06 SWSGI8-07 SWSGI9-07 SWSG20-07 SWSG21-07 SWSG22-07 SWFD06250101 SWSG23-07 SWSG24-07 

SW SW SW SW SW SW SW SW SW 
NM NM NM NM NM NM FD NM NM 

20010313 20010620 20010622 20010622 20010624 20010625 20010625 20010621 20010625 
, 

. 

002 U 002 U 002 U 0,02 U 0,02 U 002 U 
0,02 U 002 U 0,02 U 0,02 U 0,02 -U 002 U 
002 U 002 U 002 U 002 U 0,02 U 002 U 
001 U 001 U 001 U 0,01 U 001 U 001 U 
0.Q1 U 001 U 01 U 01 U 01 U 0,1 U 
001 U 0,01 U 0.Q1 U 0.Q1 U 001 U 001. U 
0,02 U 002 U 0,02 U 0,02 U 0,02 U 0,02 U 
0,02 U 002 U 0,02 U 002 U 0,02 U 002 U 
001 U 0,01 U 01 U 01 U 01 U 01 U 

216 U 457 U 45.7 U 1690 505 204 U 431 J 457 U - 402 U 
32 U 37 U 3.7 U 3.7 U 37 U 37 U 37 U 37 U 37 U 
26 U 5 U 5 U 53 J 5 U 68 J 73 J 75 J 66 J 
72 U 32,6 275 J 373 J 479 54,8 538 429 J 956 
043 U 0,1 U 01 UJ 021 U 01 U 0,1 U 01 U 058 U 0,1 U 
2,6 UJ 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 
1630 15000 13600 14300 20600 21600 20300 12200 11800 
26 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 
4,1 U 18 U 18 U 1,9 J 25 J 18 U 19 J 1,8 U 99 
2,1 U 2,2 U 22 U 76 U 15.5 U 74 U 78 U 5,3 U 102 U 
314 10600 3890 4110 1830 25700 25900 4750 32000 
2 U 3 U 3 UJ 95 5 J 3 UJ 32 J 3 UJ 3 UJ 

591 U 2700 2700 2810 4350 4020 3870 2550 4310 
82,7 498 208 281 , 764 392 372 278 1790 

0,08 U 0.2 UJ 02 U 02 U 02 UJ 02 UJ 0,2 UJ 02 U 02 UJ 

98 U 4 U 4 U 4 U 5,3 J 4 U 4 U 4 U 4 U 
1530 U 1070 1780 J 2010 J 21700 J 2030 J 1890 J 1700 J 2310 J 
3,8 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 U 5 UJ 5 U 

/' 

08 08 08 08 09 09 
SG-18 SG-19 SG-20 SG-21 SG-16 SG-18 

SWSGI8-08 SWSGI9-08 SWSG20-08 SWSG21-08 SWSGI6-09 SWSGI8-09 
SWSGI8-08 SWSGI9-08 SWSG20-08 SWSG21-08 SWSGI6-09 SWSGI8-09 

SW SW SW SW SW SW 
NM NM NM NM NM NM 

20010925 20010925 20010925 20010925 20011219 20011218 

0,02 U 002 U 0,02 U 002 U 031 002 U 
0,02 U 002 U 002 U 0,02 U 015 002 U 
0,02 U 0,02 U 0,02 U 0,02 U 092 0,02 U 
0,01 U 001 U 001 U 0.Q1 U 001 U 0,01 U 
001 U 0.Q1 U 0.Q1 U 0.Q1 U 0013 J 0.Q1 U 
0.Q1 U 001 U 001 U 001 U 001 U 0,01 U 
0,02 U 0,02 U 002 U 0,02 U 0021 U 0,02 U 

002 U 0,02 U 002 U 002 U 0021 U 0,02 U 
0.Q1 U 001 U 001 U 0,01 U 0017 0,01 U 

2180 163 U 437 78 U 13500 1300 
92 U 92 U 9,2 U 92 U 365 U 365,U 
77 91 J 72 J 5 U 36 253 U 
826 639 267 382 .' 105 991 

038 U 01 U 01 U 013 U 057 U 018 U 
3 U 3 U 3 U 3 U 284 U 03 U 

19100 28000 11200 17500, 5210 20800 
5 U 5 U 5 U 5 U 72 U 18 U 
5 U 5 U 5 U 5 U 6,6 J 092 U 
172 16 184 57 79,4 85 U 

20700 25200 5610 7330 25700 20800 
8,2 J 3 U 38 J 3 U 757 5,2 U 
3740 4890 3230 4750 3620 3640 
566 518 263 315 330 477 

02 U 02 U 0,2 U 02 U 038 J 003 U 

43 J 4 U 4 U 4 U 16.4 46 U 
2070 J 4020 2470 4530 4720 4200 
5 UJ 5 U 5 U 5 UJ 304 UJ 3,2 U 



ROUND 06 06 06 
LOCATION SG-21 SG-22 SG-23 
NSAMPLE SWSG21-06 SWSG22-06 SWSG23-06 
SAMPLE SWSG21-06 SWSG22-06 SWSG23-06 
MATRIX SW SW SW 
QC TYPE NM NM NM 
SAMPLE DATE 20010311 20010311 20010311 
SILVER 2.1 U 21 U 2.1 U 
SODIUM 8690 J 48400 J 5080 J 
THALLIUM 6 U 6 U 6 U 
VANADIUM 3.2 U 26 U 26 U 
ZINC 185 823 334 
Filtered Inorganics (ug/L) 
ALUMINUM 159 U 14.7 U 14.7 U 
ANTIMONY 3.2 U 32 U 3.2 U 
ARSENIC 26 U 2.6 U 2.6 U 
BARIUM 8.2 U 47.3 76 U 
BERYLLIUM 013 U 013 U 013 U· 
CADMIUM 26 UJ 33 U 2.6 UJ 
CALCIUM . 3320 33100 3690 
CHROMIUM 2.6 U 2.6 U 2.6 UJ 
COBALT 4.1 U 42 U 41 U 
COPPER 2 U 2 U 2 U 
IRON 236 U 4120 110 U 
LEAD 2 U 2 U 2 U 
MAGNESIUM 770U 4100 740 U 
MANGANESE 97.9 681 48 
MERCURY 008 U 008 U 008 U 
MOLYBDENUM 
NICKEL 98 U 98 U 98 U 
POTASSIUM 2270 U 3320 U 981 U 
SELENIUM 38 UJ 38 UJ 38 UJ 
SILVER 2.1 U 2.1 U 2.1 U 
SODIUM 10600 J 44600 J 5430 J 
THALLIUM 6 U 6 U 6 U 
VANADIUM 2.6 U 2.6 U 2.6 U 
ZINC 161 J 53.6 J 342 J 

-- --- --

Miscellaneous Parameters 
ALKALINITY (MG/L) 5 U 100 89 
CARBONATE ALKALINITY (MG/L) 
CHEMICAL OXYGEN DEMAND (MG/L) 10 U 138 10 U 
CHLORIDE (MGlL) 15.7 89 74 
HARDNESS (MG/L) 10.1 107 12.9 
HYDROGEN (NMO/L) 
SULFATE (MG/L) 38 58 2.9 
SULFIDE (MG/L) 
TOTAL DISSOLVED SOLIDS (MG/L) 46 255 99 
TOTAL ORGANIC CARBON (MG/L) 2.7 U 2.8 U 0.52 U 
TOTAL SUSPEtiDED SOLIDS (MG/L) 

- --

Field Parameters 
DISSOLVED OXYGEN (MG/L) 
DISSOLVED OXYGEN· METER (MG/L) II 25 127 628 
MANGANESE (MG/L) 
OXIDATION REDUCTION POTENTIAL MV) 5 -68 -45 
PH 7.15 703 8.03 
SALINITY (NGlL) 005 024 003 
SPECIFIC CONDUCTANCE (MS/CM) 0097 0.491 0.069 
TEMPERATURE (C) 12 35 08 
TURBIDITY (NTU) 

.-L.- . 4.7 10 5 

SURFACE WATER ANALYTICAL DATA F. AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 9 OF 30 

06 07 07 07 07 07 07 07 07 
SG-24 SG-18 SG-19 SG-20 SG-21 SG-22 SG-22 SG-23 SG-24 

SWSG24-06 SWSGI8-07 SWSGI9-07 SWSG20-07 SWSG21-07 SWSG22-07 SWSG22-07 -D SWSG23-07 SWSG24-07 
SWSG24-06 SWSGI8-07 SWSGI9-07 SWSG20-07 SWSG21-07 SWSG22-07 SWFD06250 I 0 I SWSG23-07 SWSG24-07 

SW SW SW SW SW SW SW SW SW 
NM NM NM NM NM NM FD NM NM 

20010313 20010620 20010622 20010622 20010624 20010625 20010625 20010621 20010625 
21 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 

4580 J 40300 49200 47300 63700 58400 54300 21600 30300 
6 U 57 U 57 UJ 57 UJ 6.4 J 5.7 UJ 57 UJ 57 UJ 57 'UJ 

2.6 U 32 U 32 U 56 J 32 U 32 U 32 U 32 U 32 U 
158 U 559 302 109 107 81 6 849 108 954 

712 U 325 U 457 U 47.6 U 457 U 89 U 719 U 457 U 564 U 
3.2 U 8.9 U 37 U 3.7 U 37 U 3.7 U 3.7 U 37 U 37 U 

·26 U 6.2 U 5 U 5 U 5 U 59 J 57 J 5 U 56 J 
,233 31 24.1 J 23.6 J 217 487 48.6 489 J 754 
013 U - DIU 01 UJ 013 U 01 UJ DIU DIU 01 UJ DIU 
2.6 UJ 0.6 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 

1570 14800 12700 14200 17100 21000 20700 17600 11500 
26 U 0.6 U 5 U 5 U 5 U 5 U 5 U 275 5 U 
4.1 U 1 4 J 18 U 18 U 18 U 18 U 18 U 1 9 J 78 
21 U 15 U 64 U 56 U 22 U 6.3 U 45 U 5.1 U 3.3 U 
130 U 3000 941 612 265 J 18100 18500 8160 8980 
2 U 3 U 3 UJ 3 UJ 3 U 3 UJ 3 UJ 3 UJ 3 UJ 

553 U 2670 2500 2580 2960 3890 3830 3940 4140 
78.8 465 187 243 . 38.2 362 359 474 1650 

0.08 U 0.2 U 02 U 02 U 02 U 0.2 UJ 02 UJ 0.2 U 02 UJ 

98 U 19 J 4 U 4 U 4 U 4 U 4 U 151 4 U 
1510 U 2060 1210 J 1170 J 1190 J 2080 J 2040 J 1710 J 2320 J 
38 UJ 32 U 5 UJ 5 UJ 5 U 5 U- S U 5 UJ 5 U 
2 I U 17 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 

4900 J 39800 40900 42000 67400 J 60500 J 58800 J 49100 30500 J 
6 U 4.3 U 5.7 UJ 57 UJ 57 U 5.7 UJ 57 UJ 57 UJ 57 UJ 

26 U 12 U 32 U 32 U 32 U 32 U 32 U 32 U 3.2 U 
_13~ L.. 47 J 437 41 291 60 56.2 41 5 576 

5 U 31 27 28 35 
29 

10 U 20 5 U 17 37 14 
61 70 60 80 90 80 

65 U 49 45 37 I U 41 

18 6 7 9 13 5 

10 U 220 230 180 400 J 210 
4.5 U 73 44 7.6 12 J 6.8 

-- - - L __ - -

1447 6.49 456 621 97 3.16 525 322 

89 -798 31.6 136 -95 -1027 -95.6 -11 8 
755 7.87 6.51 6.55 746 68 782 656 
002 

0037 0.309 0236 0231 0335 043 0.368 0.253 
05 2433 2007 20.23 2369 14.83 20.09 248 
6~ - 89 58 72 

-- ----- - '------- - 52 

08 08 08 08 09 09 
SG-18 SG-19 SG-20 SG-21 SG-16 SG-18 

SWSGI8-08 SWSGI9-08 SWSG20-08 SWSG21-08 SWSGI6-09 SWSGI8-09 
SWSGI8-08 SWSGI9-08 SWSG20-08 SWSG21-08 SWSGI6-09 SWSGI8·09 

SW SW SW SW SW SW 
NM NM NM NM NM NM 

20010925 20010925 20010925 20010925 20011219 20011218 
5 U 5 U 5 U 5 U 415 UJ 1.2 J 

37800 60600 38800 51100 10100 33200 
72 U 72 U 72 U 72 U 033 U 043 U 
19.7 J 142" 51 J 26 UJ 270 99 

263 109 121 553 J 424 394 

465 U 65.3 U 781 U 31.4 U 158 U 445 U 
92 U 92 U 9.2 U 92 U 365 U 365 U 
5 U 5 U 56 J 5 U 253 U 253 U 
669 704 19 U 378 17 U 785 

13 U 0.42 U 046 U 13 U 0.41 U 041 U 
3 U 3 U 3 U 3 U 284 U 284 U 

20000 27900 9230 17700 3640 19400 
5 U 5 U 5 U 5 U 057 U 481 UJ 
5 U 5 U 5 U 5 U 389 U 389 U 

46 J 47 J 24 U 32 J 72 U 166 U 
12300 17500 2020 3180 516 J 12400 J 
3 U 3 U 3 U 3 U 46 U 1.48 U 
3410 4510 2710 4870 700 3430 
561 473 204 320 72 451 

02 U 02 U 02 U 02 U 003 U 003 U 

4 U 4 U 4 U 4 U 589 U 589 U 
7720 J 4070 J 1810 J 5900 J 2660 4200 
5 UJ 5 UJ 5 UJ 5 UJ 304 UJ 304 UJ 
5 U 5 U 5 U 5 U 4 IS UJ 415 UJ 

41500 62800 35700 52700 10600 34900 
72 U 72 U 72 U 72 U 022 U 041 U 
2.6 UJ 62 J 26 UJ 26 UJ 101 466 U 

102 86.1 512 J 50 I 104 101 

55 85 25 57 20 UJ 70 J 

100 43 75 23 20 20 
70 100 70 90 13 51 
63 90 41 63 279 669 

I U I U I U 2 16 J 10 J 

430 320 280 250 60 140 
16 15 14 10 8 J 75 J 

- ----'---- --- ,-L-___ -

722 767 692 662 621 3 I 

;88 -61 -13 -81 -92 -75 
635 6.16 618 644 672 7.12 
o U o U o U o U 1227 025 

0405 0583 0302 0494 0611 0322 
19 20.1 21 206 1074 5.92 
159 28 178 IS 2 250 132 



ROUND 09 09 
LOCATION SG·19 SG·20 
N5AMPLE SWSG19·09 SWSG20·09 
SAMPLE SWSG19·09 SWSG20·09 
MATRIX SW SW 
QC TYPE N'M NM 
SAMPLE DATE 20011218 20011218 
CONTRACTOR TIN TIN· 
Volatiles (ug/L) 
1,2,4· TRICHLOROBENZENE , 
2·BUTANONE 5 U 5 U 
ACETONE 5 U 5 U 
BENZENE 1 U 1 U 
CARBON DISULFIDE 1 U 1 U 
CHLOROBENZENE 1 U 1 U 
CHLOROMETHANE 1 U 1 U 
ETHYLBENZENE 1 U 1 U 
METHANE 
METHYLENE CHLORIDE 2 U 2 U. 
TETRACHLOROETHENE 1 U 1 U 
TOLUENE 1 U 1 U 
TOTAL XYLENES 1 U 1 U 
TAICHLOROETHENE 1 U 1 U 
Semlvolatlle Organics (uglL) 
l-METHYLNAPHTHALENE 0.1 U 0.1 U 
2,4·DIMETHYLPHENOL 5 UJ 5 UJ 
2-METHYLNAPHTHALENE 0.1 U 0,1 U 
2·METHYLPHENOL 5 UJ 5 UJ 
3&4·METHYLPHENOL· 
4·METHYLPHENOL 5 UJ 5 UJ 
4·NITROANllINE 20 U 20 U 
ACENAPHTHENE - 006 J 0.1 U 
ACENAPHTHYLENE 01 U 01 U 
ANTHRACENE 01 U 004 J 
BENZO(A)ANTHRACENE 0,1 U 1 U 
BENZO(A)PYRENE 01 U 1 U 
BENZO(B)FLUORANTHENE 01 U 1 U 
BENZO(G,H,I)pERYLENE 01 U 1 U 
BENZO(K)FLUORANTHENE 0,1 U 1 U 
BENZOIC ACID 20 UJ 20 UJ 
BIS(2-ETHYLHEXYL)PHTHALATE 5 U 12 J 
BUTYL BENZYL PHTHALATE 5 U 5 U 
CARBAZOLE 5 U 5 U 
CHRYSENE 01 U 1 U 
DI·N·BUTYL PHTHALATE 2 J 5 U 
DI·N·OCTYL PHTHALATE 5 U 5 U 
DIBENZO(A,H)ANTHRACENE 0.1 U 15 U 
DIETHYL PHTHALATE 5 U 5 U 
FLUORANTHENE 0.2 U 2 
FLUORENE 0.1 U 01 U 
INDENO(1,2,3·CD)PYRENE 01 U 1 U 
NAPHTHALENE 01 U DIU 
PHENANTHRENE 009 J 05 
PHENOL 5 UJ 5 UJ 
PYRENE 

---
,---0.2 U 1 

SURFACE WATER ANAL VTICAL DATA FOR THE AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 10 OF 30 

09 09 09 10 10 10 10 10 10 
SG-2l SG-2l SG·23 SG·18 SG·19 SG·20 5G·20 SG·21 5G·23 

SWSG21·09 5WSG21·09·D SWSG23·09 SWSG18·10 5WSG19·10 SWSG20·10 SWSG20·10·D SWSG21·10 SWSG23·10 
SWSG21·09 FD121801·01 SWSG23·09 SWSG1810 SWSG1910 SWSG2010 FD03210201 SWSG2110 SWSG2310 

SW 5W SW SW 5W SW 5W SW SW 
NM FD NM NM NM NM FD NM . NM 

20011218 20011218 20011220 20020321 20020325 20020321 20020321 20020325 20020325 
TIN TIN TIN TIN TIN TIN TIN TIN TIN 

1 U 1 U 1 U 1 U 1 U 1 U 
5 U 5 U 5 U 5 U 5 UR 5 U 5 U 5 UR 5 UR 
5 U 5 U 5 U 5 UJ 5 UR 3 J 5 UJ 5 UR 5 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 02 J 1 U 1 UJ 05 J 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

0.9 J 0,9 J 1 U 1 U 1 U 1 U 1 U 1 U 1, U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

0,06 J 0,05 J 01 U 0.1 U 01 UJ 0.1 U 0,1 U 0.1 UJ 01 UJ 
5 UJ 5 UJ 6 UJ 5 U 5 U 5 U 5 U 5 U 5 U 

0,1 UJ 01 U 01 U 01 U 01 UJ 0.1 U 01 U 01 UJ 01 UJ 
5 UJ 5 UJ 6 U 5 U 5 U 5 U 5 U 5 U 5 U 

5 UJ 5 UJ 6 U 5 U 5 U 5 U 5 U 5 U 5 U 
20 U 20 U 22 U 20 U 20 U 20 U 20 U 20 U 20 U 
0.1 J 009 J 01 U 01 U 01 UJ 0.1 U 0,1 U 01 UJ 01 UJ 

01 UJ 01 U 01 U 01 UJ 01 UJ 01 UJ 0" UJ 01 UJ 01 UJ 
01 UJ 01 U 01 U 01 UJ . 0.1 U 0,1 UJ 01 UJ 01 U 0,1 U 
01 U 01 U 01 UJ 01 U 01 U 01 U 01 U 01 U 01 U 

0.1 UJ 01 U 01 U 0,1 U 01 U 01 U 0,1 U 01 U 01 U 
0.1 UJ 0.1 U 0.1 U 01 U 0.1 U 01 U 01 U 01 U 0,1 U 
01 UJ 01· U 01 U 01 U , 01 UJ 0.1 U 0,1 U 01 UJ 01 UJ 
01 UJ 0.1 U 01 U 01 U 01 UJ 0.1 U 01 U 01 UJ 01 UJ 
20 UJ 20 UJ 22 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 
5 U 5 U 6 U 5 U 5 U 5 U 15 5 U 5 U 
5 U 5 U 6 U 5 U 5 U 5 U 5 U 5 U 5 U 
5 U 5 U 6 U 5 U 5 U 5 U 5 U 5 U 5 U 

0,1 U 01 U 0,1 U 01 U 0.1 U 01 U 01 U 01 U 0.1 U 
1 J 1 J 6 U 5 U 5 U 5 U 5 U 5 U 5 U 
5 U 5 U 6 U 5 U 5 U 5 U 5 U 5 U 5 U 

01 UJ 0.1 U 01 U 01 U 0.1 UJ 01 U . 0,1 U 01 UJ 01 UJ 
5 U 5 U 6 U 5 U 5·U 5 U 5 U 5 U 5 U 

01 UJ 01 U 02 01 U 01 UJ 01 U 0.1 U 01 UJ 01 UJ 
01 UJ 01 U 01 U 01 UJ 01 UJ 01 UJ 01 UJ 01 UJ 01 UJ 
01 UJ 0,1 U 01 U 01 U 01 U DIU 01 U 01 U 01 U 
0.07 J 006 J 0,1 U 01 UJ 01 U 01 UJ 0,1 UJ 0,1 U 0.1 U 
01 UJ 01 U 0.Q7 J 01 UJ 0,1 UJ 01 UJ 01 UJ 0,1 UJ 01 UJ 
5 UJ 5 UJ 6 U 5 U 5 U 5 U 5 U 5 U 5 U 

01UJ 0.1 U 01 U 0.1 UJ 0.1 U 01 UJ 01 UJ 01 U 01 U 

10 11 11 11 11 , 11 
5G·24 SG·18 SG·19 SG·20 5G·2l 5G·2l 

SWSG24·10 SWSG18·11 SWSG19·11 SWSG20·11 SWSG21·11 SWSG21·11·D 
SWSG2410 SWSG1811 SWSG1911 SWSG2011 SWSG21 1 1 FD09240201 

SW SW SW SW SW SW 
NM NM NM NM NM FD 

20020325 20020924 20020924 20020924 20020924 20020924 
TIN TIN TIN TIN TIN TIN 

02 J 
5 UR 
5 U 
1 U 
1 U 
1 U 
1 U 
1 U 

2 U 
1 U 
1 U 
1 U 
1 U 

0.1 UJ 02 UJ 03 J 02 UJ 02 UJ 02 UJ 
5 U 10 U 10 U 10 U 10 U 10 U 

01 UJ 02 UJ 01 J 02 UJ 02 UJ 0.2 UJ 
5 U 10 U 10 U 10 U 10 U 10 U 

5 U 10 U 10 U 10 U 10 U 10 U 
20 U 25 U 25 U 25 U 25 U 25 U 

01 UJ 0.2 U 06 02 U 02 U 008 J 
01 UJ 02 U 02 U 02 U 02 U 02 U 
01 U 0,2 U 0.2 U 02 U 02 U 02 U 
01 U 02 U 02 UJ 0.2 U 02 U 02 U 
01 U 0,2 U 02 U 02 U 02 U 02 U 
01 U 02 U 02 U 02 U 02 U 02 U 
01 UJ 02 U 02 U 02 U 02 U 02 U 
01 UJ 02 U 02 U 02 U 02 U 02 U 
20 UJ 
5 U 10 U 10 U 10 U 10 U 10 U 
5 U 10 U 10 U 10 U 10 U 10 U 
5 U 10 U 10 U 10 U 10 U 10 U 

0.06 J 02 U 02 UJ 02 U 02 U 02 U 
5 U 10 U 10 U 10 U 10 U 10 U 
5 U 10 U 10 U 10 U 10 U 10 U 

0.1 UJ 02 U 02 U 02 U 02 U 02 U 
5 U 10 U 10 U 10 U 10 U 10 U 

009 J 0,2 U 0,2 U 02 U 02 U 02 U 
01 UJ 02 U 03 02 U 02 U 02 U 
01 U 02 U 02 U 02 U 02 U 02 U 
01 U 02 UJ 0,5 J 02 UJ 02 UJ 02 UJ 
01 UJ 0.2 U 04 J 02 U 02 U 02 U 

5 U 10 U 10 U 10 U 10 U 10 U 

009 J 02 UJ _Q1JJ- 02 UJ 02 UJ 02 UJ 



ROUND 09 09 
LOCATION SG·19 SG-20 
NSAMPLE SWSGI9·09 SWSG20·09 
SAMPLE SWSGI9·09 SWSG20·09 
MATRIX SW SW 
QC TYPE NM NM 
SAMPLE DATE 20011218 20011218 
Polynuclear Aromatic Hydrocarbons (ug/L) 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BAP EQUIVALENT 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENlO(K)fLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
INDENO(I,2,3·CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE -
PYRENE 
PesticldeslPCBs (ug/L) 
4,4'·DDD 0,02 U 0,02 U 
4,4'·DDE 0,02 U 0,02 U 
4,4'-DDT 002 U 002 U 
ALDRIN 001 U 0014 J 
ALPHA·CHLORDANE 0.Q1 U 0,01 U 
ENDOSULFAN I 0.Q1 U 0,01 U 
ENDOSULFAN II 0,02 U 0,02 U 

ENDRIN ALDEHYDE 002 U 0024 J 
GAMMA·CHLORDANE 001 U 0,01 U 
Totallnorganlcs (ug/L) 
ALUMINUM 2920 16500 
ANTIMONY 3,65 U 365 U 
ARSENIC 253 U 7.4 
BARIUM 479 138 
BERYLLIUM 018 U 0,72 U 
CADMIUM 076 U 1,3 U 
CALCIUM 11600 25600 
CHROMIUM 42 U 211 U 
COBALT 1.3 J 68 J 
COPPER 256 648 
IRON 11100 23600 
LEAD 133 418 
MAGNESIUM 2480 9670 
MANGANESE 311 655 
MERCURY 005 J 013 J 
MOLYBDENUM 
NICKEL 11,1 31 
POTASSIUM 4530 14900 
SELENIUM 

- ---- '--- 54 U 47 U 

SURFACE WATER ANALYTICAL DATA FO. AREA A LANDFILL MONITORING PROGRAM 
SITE 28 - AREA A WETLAND 

NS8-NLON, GROTON, CONNECTICUT 
PAGE 11 OF 30 

09 09 09 10 10 10 10 10 10 
SG·21 SG·21 SG·23 SG-18 SG·19 SG·20 SG·20 SG·21 SG·23 

SWSG21-09 SWSG21·09·D SWSG23·09 SWSGI8·10 SWSGI9·10 SWSG20·10 SWSG20·10·D SWSG21·10 SWSG23-10 
SWSG21·09 FD121801·01 SWSG23·09 SWSG1810 SWSG1910 SWSG2010 FD03210201 SWSG2110 SWSG2310 

SW SW SW SW SW SW SW SW SW 
NM FD NM NM NM NM FD NM NM 

20011218 20011218 20011220 20020321 20020325 20020321 20020321 20020325 20020325 

-

0,019 U 0019 U 0022 U 0019 U 0019 U 0019 U 002 U 0019 U 0019 UJ 
0019 U 0019 U 0022 U 0019 U 0,019 U 0,019 U 002 U 0,019 U 0,019 UJ 
0019 U 0,019 U 0022 U 0,019 U 0019 U 0019 U 002 U 0019 U 0019 UJ 
002 J 0.Q1 UJ -0 OIl U 0,009 U 0009 U 0.Q1 U 0,01 U 001 U 001 UJ 
001 U 001 U 0011 U 0009 U 0009 U 0.Q1 U 0,01 U 001 U 001 UJ 
001 U 001 U • 0011 U 0,009 U 0,009 U 0.Q1 U 0,01 U 0,01 U 001 UJ 
0019 U 0,019 U 0022 U 0019 U 0019 U 0019 U 002 U 0,019 U 0,019 UJ 

0019 U 0019 U 0,022 U 0,019 U 0,019 U 0019 U 0,02 U 0019 U 0019 UJ 
001 U 001 U 0011 U 0,009 U 0,009 U 001 U 001 U 001 U 001 UJ 

109 U 961 U 1440 529 U 385 U 106 U 115 U 132 U 376 
3,65 U 365 U 5 026 U 0,36 U 024 U 0,61 U ' 033 U 052 U 
2,53 U 253 U 253 U 08 U 08 U 0,8 U 32 U 0,8 U 1 8 

55.7 55.7 35 24,9 166 144 139 194 21 I 
018 U 018 U 041 U 029 U 029 U 0.29 U 0,29 U 029 U 0,29 U 
024 U 0,53 U 284 U 298 UJ 298 U 298 UJ 2,98 UJ 298 U 298 U 
34100 33700 8080 12400 9720 8130 8320 11100 5130 
057 U 1.9 U 1.7U 0,35 U 0,56 U o 36·U 1.4 U 043 U 13 U 
092 U 092 U 389 U 293 U 293 U 293 U 293 U 293 U 293 U 
084 U 0,84 U 14 U 174 U 174 U 1.74 U 1 74 U 174 U 74 
6120 5940 4380 2200 J 1450 953 J 934 J 838 3110 
23 U 34 U 74 U 034 U 064 U 041 U 22 U 1 9 U 33 U 
6480 6440 4290 3150 3140 2730 2790 3120 1460 
510 509 331 53 J 136 438 J 405 J 348 151 

003 U 0,03 U 003 U 006 U 01 U 005 U 009 U 0,05 U 004 U 

17 U 2 U 589 U 925 U 925 U 9,25 U 925 U 925 U 103 U 
7480 7510 3960 3500 J 3260 3410 J 3000 J 3380 2750 
55 U 304 UJ 304 UJ 2 U 2 UJ 2 U 8 U 2 UJ 2 UJ 

• 
10 11 II II 11 II 

SG·24 SG·18 SG·19 SG·20 SG·21 SG-21 

SWSG24·10 SWSGI8·11 SWSGI9·11 SWSG20·11 SWSG21·ll SWSG21·ll·D 
SWSG2410 SWSGI811 SWSGI911 SWSG2011 SWSG2111 FD09240201 

SW SW SW SW SW SW 
NM NM NM NM NM FD 

20020325 20020924 20020924 20020924 20020924 20020924 

.. 

• 0021 U 
0021 U 
0021 U 
001 U 
001 U 
001 U , 

0021 U 

0021 U 
001 U 

1140 245 U 472 285 U 120 U 126 U 
0.41 U 213 U 213 U 213 U 213 U 213 U 

22 3,8 J 33 J 2 U 2 U 2 U 
694 55 772 30,3 38 334 

029 U 026 U 015 U 015 U· o 15 U 0,15 U 
298 U 025 U 025 U 025 U 025 U 025 U 
7130 14400 27000 8920 11000 10800 
19 U II 18 0,86 J 092 J 063 J 

293 U 1,6 17 I 1 J I 4 12 J 
11 7 63 122 56 U 43 U 34 U 
5250 16800 29200 7580 7500 6290 
42 U 26 53 26 21 J 2 J 
3560 2360 4570 3370 4050 4000 
100 411 502 449 613 J 426 J 

008 U 012 U 012 U 009 U 014 U 012 U 

925 U 5 I 9 29 22 1 7 J 
4120 1230 5300 3630 4100 3760 
2 UJ 2,36 U 236 U 236 U 236 U 236 U 



ROUND 09 09 
LOCATION 5G-19 5G-20 
NSAMPLE SWSGI9-09 SWSG20-09 
SAMPLE SWSGI9-09 SWSG20-09 
MATRIX SW SW 
QC TYPE -NM NM 
SAMPLE DATE 20011218 20011218 
SILVER 103 UJ 1.1 J 
SODIUM 10800 49500 
THALLIUM 018 U 0.99 U 
VANADIUM - 30.6 46 
ZINC 259 1160 
Filtered Inorganics (ug/L) 
ALUMINUM 21.39 U 517 U 
ANTIMONY 3.65 U 3.65 U 
ARSENIC 2.53 U 253 U 
BARIUM 24 47.2 
BERYLLIUM 0.41 U 041 U 
CADMIUM 2.84 'J 284 U 
CALCIUM 9040 20500 
CHROMIUM 4.81 U 481 UJ 
COBALT 3.89 U 389 U 
COPPER 1.66 U 21 U 
IRON 2820 J 153 U 
LEAD 2.3 U 148 U 
MAGNESIUM 1670 5380 
MANGANESE 230 332 
MERCURY 0.03 U 003 U 
MOLYBDENUM 
NICKEL 589 U 589 U 
POTASSIUM 4360 12400 
SELENIUM 3.04 UJ 304 UJ 
SILVER 4.15 UJ 415 UJ 
SODIUM 11500 52600 
THALLIUM 016 U 069 U 
VANADIUM 466 U 466 U 
ZINC 282 145 
Miscellaneous Parameters 
ALKALINITY (MG/L) 30 J 40 J 
CARBONATE ALKALINITY (MG/L) 
CHEMICAL OXYGEN DEMAND (MG/L) 30 30 
CHLORIDE (MG/L) 17 99 
HARDNESS (MG/L) 39.2 104 
HYDROGEN (NMO/L) 
SULFATE (MG/L) 12 J 18 J 
SULFIDE (MG/L) 
TOTAL DISSOLVED SOLIDS (MG/L) 56 250 
TOTAL ORGANIC CARBON (MG/L) 20 J 14 J 
TOTAL SUSPENDED SOLIDS (MG/L) 
Field Parameters 
DISSOLVED OXYGEN (MG/L) 
DISSOLVED OXYGEN - METER (MG/L) 2.1 424 
MANGANESE (MGlL) 
OXIDATION REDUCTION POTENTIAL (MV) -72 151 
PH 7.23 6.57 
SALINITY (NG/L) 0.09 0.27 
SPECIFIC CONDUCTANCE MS/CM) 0.188 0.558 
TEMPERATURE (C) 61 5.6 
TURI3IQITY (NTU) ____ ).5 8.74 

SURFACE WATER ANALYTICAL DATA FOR THE AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
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09 09 09 10 10 10 10 10 10 
5G-21 SG-21 SG-23 SG-18 5G-19 5G-20 5G-20 5G-21 5G-23 

5WSG21-09 5WSG21-09-D SWSG23-09 SW5G18-10 SWSGI9-10 SWSG20-10 SW5G20-10-D 5WSG21-10 5W5G23-10 
SWSG21-09 FD121801-01 SWSG23-09 SWSG1810 SWSG1910 SWSG2010 FD03210201 SWSG2110 SWSG2310 

SW SW SW SW SW SW SW SW SW 
NM FD NM NM NM NM FD NM NM 

20011218 20011218 20011220 20020321 20020325 20020321 20020321 20020325 20020325 
1.1 J 1 J 415 UJ 3.89 U 389 U 3.89 U 3.89 U 389 U 3.89 U 
58000 58200 53200 40400 J 40100 34100 J 34400 J 38400 13200 
0.1 U -0.2 U 016 U 01 U 01 U 0.1 U 04 U 01 U 0.1 U 
1.6 U 17 U 68 J 3.84 U 384 U 3.84 U 384 U 384 U 47 J 
14.6 143 305 698 J 156 19.5 J 20.1 J 102 344 

34.3 U 21.39 U 929 U 156 U 291 U 156 U 15.6 U 212 U 878 U 
365 U 365 U 37 0.26 U 0.35 U 03 U 016 U 042 U 0.6 U 
2.53 U 2.53 U 26 0.8 U 08 U 0.93 J 08 U 08 U 1.1 U 

521 503 22 271 17.6 14 135 19 192 
0.41 U 042 U 041 U 029 U 029 U 029 U 029 U 029 U 029 U 
2.84 U 284 U 2.84 U 298 UJ 298 U 298 UJ 2.98 UJ 298 U 298 U 
30000 28800 8110 13200 10400 8960 3770 11400 5330 

481 UJ 481 U 057 U 035 U 06 U 08 U 045 U 047 U 082 U 
3.89 U 389 U 389 U 2.93 U 2.93 U 293 U 2.93 U 293 U 293 U 
1.66 U 26 U 28 U 1.74 U 18 J 174 U 174 U 174 U 3 J 
944 J 481 J 2050 J 749 J 385 427 J 394 J 392 2140 
148 U 2.5 U 25 U 0.31 U 04 U 016 U 013 U 06 U 15 U 
6240 5960 4080 3420 3390 J 2960 1290 3140 J 1480 J 
462 436 280 54.6 J 15.1 30 I J 12 J 381 160 

0.03 U 003 U 003 U 003 U 0.1 U 004 U 009 U 011 U 003 U 

589 U 5.89 U 589 U 925 U 925 U 9.25 U 925 U 925 U 925 U 
7360 7680 3820 3630 J 3850 2890 J 2950 J 3380 3000 

3.04 UJ 33 U 3.04 UJ 2 U 2 U 2 U 2 U 2 U 2 U 
415 UJ 4.15 UJ 415 UJ 3.89 U 389 U 389 U 389 U 389 U 389 U 
60000 58800 56500 42100 J 43400 J 35100 J 34500 J 38600 J 14200 J 
015 U 026 U 01 U 0.47 U 01 U 0.1 U 01 U 01 U 018 U 
466 U 466 U 466 U 384 U 384 U 384 U 384 U 384 U 384 U 
7.1 U 10 U 126 606 J 15 21 J __ 9.1 U 9.1 290 

90 J 100 J 20 J 30 20 U 20 U 20 U 20 20 U 

30 30 30 15 U 15 U 15 U 15 U 15 U 15 U 
100 100 84 70 80 60 60 70 20 
112 111 378 44 372 31.6 322 40.5 188 

5 J 51 J 15 J 96 14 11 II 13 3 

260 280 250 190 300 130 170 170 110 
11 J 20 J 20 J 4 5.5 5 4 54 66 

- -- ----_ .. _---

2.4 5.4 4.87 845 9.88 9.73 3.67 

97 -IS -241 26 -240 2 -93 
663 5.5 8.42 6.68 8.86 684 7.45 
036 022 0.3 0.15 0.13 014 0.1 
0739 0461 0.414 0.304 0274 0291 0207 
53 47 63 5.4 58 52 3.4 
281 632 4.5 3.1 46 35 1.2 

10 11 11 11 11 11 
5G-24 5G-18 SG-19 SG-20 SG-21 SG-21 

SWSG24-10 SWSGI8-11 SWSGI9-11 SWSG20-11 SWSG21-11 SWSG21-11-D 
SWSG2410 SWSG1811 SWSG1911 SWSG2011 SWSG2111 FD09240201 

SW SW SW SW SW SW 
NM NM NM NM NM FD 

20020325 20020924 20020924 20020924 20020924 20020924 
389 U 1.02 U 1.02 U 102 U 1.02 U 1.02 U 
29700 21900 53500 34400 43100 42600 
01 U 438 U 438 U 438 U 4.38 U 438 U 
384 U 93 18.8 27 1 9 1 6 

123 156 62.5 277 11 7 89 

214 U 77 U 67.1 U 532 U 2537 U 25.37 U 
0.39 U 2.13 U 213 U 213 U 213 U 213 U 
08 U 23 J 34 J 2 U 2 U 2 U 
59.9 531 692 263 31 8 33 

029 U 037 U 037 U 037 U 037 U 015 U 
3 U 0.25 U 025 U' 025 U 025 U 025 U 
7190 15900 27100 8540 11100 11200 

044 U 275 U 275 U 275 U 2.75 U 055 U 
293 U 513 U 513 U 513 U 513 U 091 J 

37 22 U 36 U 24 U 21 U 21 U 
440 12600 - 23100 5090 2380 2020 

0.46 U- 126 U 126 U 126 U 126 U 126 U 
3330 J 2600 4560 3220 4050 4100 

875 436 499 430 414 430 
013 U 005 U 006 U 0.05 U 005 U 0.07 U 

925 U 43 65 18 1 6 J 1 4 J 
3890 985 5140 3710 3870 3880 
2 U 236 U 236 U 236 U 236 U 236 U 

389 U 102 U 102 U 102 U 102 U 102 U 
31100 J 25000 54900 33400 43600 43600 
01 U 438 U 438 U 438 U 438 U 438 U 

384 U 3.3 77 I 2 J 088 J 07 U 
109 869 7.3 96 37 38 

20 U 20 74 1746 J 20 J 30 J 

15 U 30 U 40 U 40 U 56 U 40 U 
70 44 98 64 80 82 

324 457 862 361 441 43.6 

4 22 45 15 13 J 89 J 

270 210 200 180 190 200 
4 28 40 21 20 26 

- -- - .. - '--- --

672 079 114 068 123 

64 -39 -133 -113 -14 
637 6.18 637 628 6.19 
011 0.13 025 015 016 
023 0272 0508 0311 0334 
46 176 178 196 185 
34 37 79 45 10 



RO\JND II II 
LOCATION SG-23 SG·24 
NSAMPLE SWSG23·11 SWSG24-11 
SAMPLE SWSG2311 SWSG2411 
MATRIX SW SW 
OC TYPE NM NM 
SAMPLE DATE 20020924 20020924 
CONTRACTOR TIN TIN 
Volatiles (ugIL) 
1,2,4· TRICHLOROBENZENE 
2·BUTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROBENZENE 
CHLOROMETHANE 
ETHYLBENZENE 
METHANE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRICHLOROETHENE 
Semivolatlle Organics (ugIL) 
l·METHYLNAPHTHALENE 0.2 UJ 02 UJ 
2,4·DIMETHYLPHENOL 10 U 10 U 
2·METHYLNAPHTHALENE 02 UJ 0.2 UJ 
2·METHYLPHENOL 10 U 10 U 
3&4·METHYLPHENOL 
4·METHYLPHENOL 10 U 10 U 
4·NITROANILINE 26 U 25 U 
ACENAPHTHENE 0.2 U 02 U 
ACENAPHTHYLENE 0.2 U 02 U 
ANTHRACENE 02 U 0.2 U 
BENZO(A)ANTHRACENE 02 U 0.2 U 
BENZO(A)PYRENE 0.2 U 02 U 
BENZO(B)FLUORANTHENE 02 U 0.2 U 
BENZO(G,H,I)PERYLENE 02 U 0.2 U 
BENZO(K)FLUORANTHENE 0.2 U 0.2 U 
BENZOIC ACID 
BIS(2·ETHYLHEXYL)PHTHALATE 10 U 10 U 
BUTYL BENZYL PHTHALATE 10 U 10 U 
CARBAZOLE 10 U 10 U 
CHRYSENE 02 U 02 U 
DI·N·BUTYL PHTHALATE 10 U 10 U 
DI·N-OCTYL PHTHALATE 10 U 10 U 
DIBENZO(A,H)ANTHRACENE 0.2 U 0.2 U 
OIETHYL PHTHALATE 10 U 10 U 
FLUORANTHENE 02 U 02 U 
FLUORENE 02 U 02 U 
INOENO(1,2,3·CD)PYRENE 02 U 0.2 U 
NAPHTHALENE 02 UJ 0.2 UJ 
PHENANTHRENE 0.2 U 02 U 
PHENOL 10 U 10 U 
PYRENE 0.2 UJ 0.2 UJ 

.~~.-~-- -. - -

12 

SURFACE WATER ANALYTICAL DATA FO.AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
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12 12 12 12 
SG·18 SG·19 SG·22 SG·23 SG·24 

12 
SG·24 

2·SWI8·01·20030411 2·SWI9-01·20030408 2·SW22·01·20030411 2·SW23·01·20030411 2·SW24·01·20030411 2·SW24·01·20030411·D 
2·SW18·01 2·SW19·01 2·SW22·01 2·SW23·01 2·SW24·01 2·SW24·01D 

SW SW SW SW SW SW 
NM NM NM NM NM NM 

20030411 20030408 20030411 20030411 20030411 20030411 
ECC ECC ECC ECC ECC ECC 

'. 

10 UJ 10 U 10 UJ 10 UJ 10 UJ 10 UJ 

6 UJ 6 U 6 UJ 6 UJ 6 UJ 6 UJ 
6 UJ 6 U 6 UJ 6 UJ 6 UJ 6 UJ 

7 UJ 7 U 7 UJ 7 UJ 7 UJ 7 UJ 

.~ 

68 U 5 U 67 U 5.9 U 62 U 63 U 
5 UJ 5 U 5 UJ 5 UJ 5 UJ 5 UJ 
2 UJ 2 U 2 UJ 2 UJ 2 UJ 2 UJ 

5 UJ 5 U 5 UJ 5 UJ 5 UJ 5 UJ 
5 UJ 5 U 5 UJ 5 UJ 5 UJ 5 UJ 

5 UJ 5 U 5 UJ 5 UJ 5 UJ 5 UJ 

. 

7 UJ 7 U 7 UJ 7 UJ 7 UJ 7 UJ 

• 
13 13 13 

SG-18 SG·19 SG·19 
2·SWI8·03·20030815 2·SWI9·03·20030818 2·SWI9·03·20030818·D 

2·SW18·03 2·SWI9·03 FD·081803·03 
SW SW SW 
NM NM FD 

20030815 20030818 20030818 
ECC ECC ECC 

. 

10 J 10 R 10 R 

6 UJ 6 UJ 6 UJ 
6 UJ 6 UJ 6 UJ 

7 UJ 7 U 7 U 

36 U 38 J 44 J 
5 UJ 5 U 5 U 
5 UJ 5 U 5 U 

5 UJ 5 U 5 U 
5 UJ 5 U 5 U 

5 UJ 5 U 5 U 

7 UJ 7 UJ 7 UJ 



ROUND II 
LOCATION SG·23 
NSAMPLE SWSG23·11 
SAMPLE SWSG2311 
MATRIX SW 
QC TYPE NM 
SAMPLE DATE 20020924 
Polynuclear Aromatic Hydrocarbons (ug/L) 
2·METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BAP EQUIVALENT 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENlO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
INDENO(I,2,3·CD)pYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
PestlcldeslPCBs (ug/L) 
4,4'·DDD 
4,4'·DDE 
4,4'·DDT 
ALDRIN 
ALPHA·CHLORDANE 
ENDOSULFAN I 
ENDOSULFAN II 
ENDRIN ALDEHYDE 
GAMMA·CHLORDANE 
Totallnorganlcs (ug/L) 
ALUMINUM 753 
ANTIMONY 2.13 U 
ARSENIC 6 
BARIUM 22.4 
BERYLLIUM 033 U 
CADMIUM 025 U 
CALCIUM 6960 
CHROMIUM 2 
COBALT 1 8 
COPPER 144 
IRON 4020 
LEAD 54 
MAGNESIUM 1630 
MANGANESE 130 
MERCURY 013 U 
MOLYBDENUM 
NICKEL 88 
POTASSIUM 1320 
SELENIUM 236 U 

II 
SG·24 

SWSG24·11 
SWSG2411 

SW 
NM 

20020924 

667 
213 U 

2 U 
103 

0.18 U 
0.25 U 
5180 
1.3 
5.7 
24 

4380 
42 

2880 
312 

012 U 

11 4 
4830 

SURFACE WATER ANALYTICAL DATA FOR THE AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
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I~ • 12 12 12 12 12 
SG·18 SG·19 SG·22 SG·23 SG·24 SG·24 

2·SWI8·01·20030411 2·SWI9·01·20030408 2·SW22·01·20030411 2·SW23·01·20030411 2·SW24·01·20030411 2·SW24·01·20030411·D 
2·SWI8·01 2·SWI9·01 2·SW22·01 2·SW23·01 2·SW24·01 2·SW24·01D 

SW SW SW SW SW SW 
NM NM NM NM NM NM 

20030411 20030408 2003041.1 20030411 20030411 20030411 

0.20 U 0.83 0.20 U 0.20 U 0.20 U 020 U 
0.10 U 1.6 010 U 010 U 0.10 U 010 U 
010 U 0.10 U 010 U 010 U 010 U 0.10 U 
0.10 U 010 U 0.10 U 0.10 U 010 U 010 U 

010 U 010 U 0.10 U 0.10 U 010 U 010 U 
010 U 010 U 010 U 010 U 010 U 0.10 U 
010 U 010 U 010 U 010 U 010 U 010 U 
010 U 010 U 010 U 010 U 010 U 010 U 
010 U 0.10 U 010 U 010 U 010 U 010 U 
0.10 U 0.10 U 010 U 0.10 U 010 U 0.10 U 
010 U 010 U 010 U 0.10 U 010 U 010 U 
010 U 012 010 U 010 U 010 U . 010 U . 
010 U 085 010 U 010 U 010 U 010 U 
010 U 010 U 0.10 U 010 U 010 U _010 U 
010 U 46 010 U 010 U 010 U 010 U 
0.10 U 048 010 U 010 U 010 U 010 U 
010 U 010 U 0.10 U 010 U 010 U 0.10 U 

( 

100 U 100 U 130 100 U 140 J 100 UJ 
50 U 50 U 50 U 50 U 50 U 50 U 
4 U 4 U 4 U 4 U 4 J 4 UJ 
30 40 50 30 160 110 
4 U 4 U 4 U 4 U 4 U 4 U 
5 U 5 U 5 U 5 U 5 U 5 U 

18000 27000 26000 11000 18000 16000 
10 U 10 U 10 U 10 U 10 U 10 U 
20 U 20 U 20 U 20 U 20 U 20 U 
10 U 10 U 10 U 10 U 10 U 10 U 
2700 10000 8300 2900 28000 17000 
10 U 10 U 10 U 10 U 10 U 10 U 
3700 4300 4100 2100 17000 12000 
150 230 300 220 1200 900. 

020 J 020 J 020 J 0.20 J 020 J 0.20 J 

25 U 25 U 25'U 25 U 25 U 25 U 
3500 4300 4000 2000 . 7700 5600 

236 U __ IOU 
.. --

10 U . ,-----10 U _. __ 10 U 10 U 10 U 

. 13 13 13 
SG·18 SG·19 SG·19 

2·SWI 8·03·2003081 5 2·SWI9·03·20030818 2·SWI9·03·20030818·D 
2·SWI8·03 2·SWI9·03 FD·081803·03 

SW SW SW 
NM NM FD 

20030815 20030818 20030818 

020 UJ 020 UJ 020 UJ 
031 J 1 11 

020 UJ 020 UJ 020 UJ 
020 UJ 020 U 020 U 

016 J 0.20 U 020 U 
015 J 020 U 020 U 
023 J 020 U 020 U 

025 UJ 025 U 025 U 
021 J 020 U 020 U 
022 J 020 U 020 U 

020 UJ 020 U 020 U 
018 J 013 J 014 J 
018 J 074 079 

020 UJ 020 U 020 U 
0.43 J 024 J 015 J 
012 J 062 057 
020 J 010 J 011 J 

530 J 72 J 76 J 
2.05 U 50 U 209 U 
4 UJ 4 U 4 U 
60 J 40 40 
2 UJ 2 U 2 U 
2 UJ 2 U 2 U 

21000 J 18000 19000 
10 UJ 10 U 10 U 
I U 096 U 097 U 
6 J '10 U 1 8 J 

18000 J 7800 8600 
5 UJ 5 U 5 U 

4100 J 4000 4000 
420 J 420 420 

020 UJ 020 U 020 U 
46 U 50 U 46 J 
637 J 25 U 25 U 
2500 J 2200 2200 
10 UJ 10 U 10 U 



ROUND 11 11 
LOCATION 5G·23 5G·24 
NSAMPLE SWSG23-11 SWSG24·11 
5AMPLE SWSG2311 SWSG2411 
MATRIX 5W SW 
QC'TYPE . NM NM 
SAMPLE DATE 20020924 20020924 
SILVER 102 U 1.02 U 
SODIUM 8140 45500 
THALLIUM 438 U 438 U 
VANADIUM 72 2.3 
ZINC 276 112 
Filtered Inorganlcs (ugIL) 
ALUMINUM 117 U 395 U 
ANTIMONY 2.13 U 2.13 U 
ARSENIC 36 J 2 U 
BARIUM 17.8 847 
BERYLLIUM 0.15 U 015 U 
CADMIUM 0.25 U 025 U 
CALCIUM 6550 4710 
CHROMIUM 0.86 J 055 U 
COBALT 1.3 44 
COPPER 7.4 13.1 
IRON 1740 531 
LEAD 2.5 J 1.4 J 
MAGNESIUM 1520 2560 
MANGANESE 121 248 
MERCURY 0.04 U 0.05 U 
MOLYBDENUM 
NICKEL 6.5 89 
POTASSIUM 1580 4530 
SELENIUM 2.36 U 2.36 U 
SILVER 1.02 U 1.02 U 
SODIUM 8390 45700 
THALLIUM 438 U 4.38 U 
VANADIUM 2.7 07 U 
ZINC 221 915 
Miscellaneous Parameters 
ALKALINITY (MGIL) 15.29 J 20 U 
CARBONATE ALKALINITY (MGIL) 
CHEMICAL OXYGEN DEMANDJMG/L) 30 U 20 U 
CHLORIDE (MG/L) 20 92 
HARDNESS (MG/l) 241 . 248 
HYDROGEN (NMO/L) 
SULFATE lMG/L) 6 11 
SULFIDE (MG/L) 
TOTAL DISSOLVED SOLIDS (MGIL) 84 170 
TOTAL ORGANIC CARBON (MG/L) 18 12 
TOTAL SUSPENDED SOLIDS (MG/L) 
Field Parameters 
DISSOLVED OXYGEN (MG/L) 
DISSOLVED OXYGEN - METER (MG/L) 1.5 301 
MANGANESE (MG/L) 
OXIDATION REDUCTION POTENTIAL (MV) 60 115 
PH 5.76 5.43 
SALINITY (NG/L) 0.04 0.18 
5PECIFIC CONDUCTANCE (M5/CM) 009 0.37 
TEMPERATURE (C ) 17.6 17.5 
TURBIDITYINTU) 37 8 

--- -

12 

SURFACE WATER ANAL YT;CAL DATA F. AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-!'ILON, GROTON,'CONNECTICUT 
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12 12 12 12 
5G·18 5G·19 5G·22 5G·23 5G·24 

12 
SG·24 

2·SW18·01·20030411 2·SW19-01-20030408 2·SW22·01·20030411 2·SW23·01·20030411 2·SW24·01·20030411 2·SW24-01·20030411·D 
2·SW18·01 2-SW19·01. 2-SW22·01 2·SW23·01 2·SW24-01 2·SW24·01D 

SW SW SW SW SW SW 
NM NM NM NM NM NM 

20030411 20030408 20030411 20030411 20030411 20030411 
lOU lOU 10 U 10 U 10 U lOU 
52000 • 60000 47000 22000 190000 120000 
20 U 20 U 20 U 20 U 20 U 20 U 
lOU 10 U 10 U lOU 10 U 10 U 
50 U 120 80 490 50 UJ . 100 J 

100 U 100 U 100 U 100 U 100 U 100 U 
'50 U 50 U 50 U 50 U 50 U 50 U 

4 U 4 U 4 U 4 U 4 U 4 U 
30 40 50 40 140 140 

4 U 4 U 4 U 4 U 4 U 4 U 
5 U 5 U 5 U 5 U 5 U 5 U 

18000 27000 25000 17000 18000 18000' 
lOU 10 U . 10 U 10 U 10 U 10 U 
20 U 20 U 20 U 20 U 20 U 20 U 
10 U 10 U 10 U 10 U 10 U 10 U 
1200 5900 2600 6400 22000 22000 
10 U 10 U 10 U 10 U 10 U 10 U 
3700 4300 3900 3100 16000 16000 
150 220 290 340 1100 1200 

020 U 020 U 0.20 U 0.20 U 020 U 020 U 

25 U 25 U 25 U 25 U 25 U 25 U 
3800 4700 4000 3000 7400 7200 
10 U 10 U 10 U 10 U 10 U 10 U 
10 U 10 U 10 U 10 U 10 U 10 U 
53000 60000 46000 37000 170000 170000 
20 U 20 U 20 U 20 U 20 U 20 U 
10 U 10 U 10 U 10 U 10 U 10 U 
50 U __ 6_0 ____ -~ _ 250 __ 50 U 

- --
50 U 

--

48 73 66 47 78 72 

20 U 32 23 20 U 30 20 U 
83 96 74 53 310 240 
60 85 83 37 120 87 

10 U 10 U 12 10 U 10 U 10 U 

220 270 230 160 620 490 
29 7.3 38 35 62 5 
6.7 24 28 

--
95 __ 

--
58 

-- -
31 

--

.. -

13 13 13 
5G·18 SG·19 SG·19. 

2·SW 18·03·20030815 2·SW19·03·20030818 2·SW19·0H0030818·D 
2·SW18·03 2·SW19·03 FD·081803·03 

SW SW SW 
NM NM FD 

20030815 20030818 20030818 
7 UJ 7 U 7 U 

53000 J 56000 57000 
10 UJ 10 U 10 U 
72 J 21 U 3.2 U 
80 J 11 U 16 U 

32 J 20 J 21 J 
50 UJ 299 U 533 U 
4 UJ 4 U 4 U 
50 J 40 40 
2 UJ 2 U 2 U 
2' UJ 2 U - 052 U 

20000 J 19000· 20000 
10 UJ 10 U 10 U 
20 UJ 0.53 U 11 U 
10 UJ 10 U 10 U 

11000 J 5900 6000 
5 UJ 5 U 5 U 

3800 J 5100 6800 
380 J 400 410 

020 UJ 020 U 020 U 
16 U 50 U 28 J 
25 UJ 25 U 25 U 

2500 U 3000 3200 
10 UJ I 10 U 10 U 
7 UJ 7 U 0.92 U 

52000 J 70000 87000 
10 UJ 10 U 10 U 
1.5 U 17 U 21 U 
3.2 J 

- _._- 50 U 
~.----

25 J . 

56 J 57 61 

56 J 27 34 
85 J 100 87 
68 J 65 65 

10 UJ 10 U 10 U 

220 J 250 250 
76 J 86 65 
63 J 12 23 

I 



ROUND 13 
LOCATION SG·20 
NSAMPLE 2·SW20·03·20030815 
SAMPLE 2·SW20·03 
MATRIX SW 
QC TYPE NM 

. SAMPLE DATE 20030815 
CONTRACTOR ECC 
Volatlles-(ua/U 
1,2,4·TRICHLOROBENZENE 
2·BUTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROBENZENE 
CHLOROMETHANE 
ETHYLBENZENE 
METHANE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRICHLOROETHENE 
Semivolatile Organics (ug/L) 
1·METHYLNAPHTHALENE 
2,4·DIMETHYLPHENOL 10 J 
2·METHYLNAPHTHALENE 
2·METHYLPHENOL 6 UJ 
3&4·METHYLPHENOL 6 UJ 
4·METHYLPHENOL 
4·NITROANILINE 7 UJ 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENlO(A)ANTHRACENE 
BENlO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BENZOIC AGIO 
BIS (2·ETHY LH E XYL) P HTHA LATE 3,6 U 
BUTYL BENZYL PHTHALATE 5 UJ 
CARBAZOLE 5 UJ 
CHRYSENE 
DI·N·BUTYL PHTHALATE 5 UJ 
DI·N·OGTYL PHTHALATE 5 UJ 
DIBENZO(A,H)ANTHRAGENE 
olETHYL PHTHALATE 5 UJ 
FLUORANTHENE 
FLUORENE 
INDENO( 1 ,2,3·CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PHENOL 7 UJ 
PYRENE 

13 

SURFACE WATER ANALYTICAL DATA FOR THE AREA A LANDFILL MONITORING PROGRAM 
SITE 26 - AREA A WETLAND 

NS6-NLON, GROTON, CONNECTICUT 
PAGE 16 OF 30 

13 13 13 14 14 
SG·21 SG·22 SG·23 SG·24 SG·18 SG·19 

2·SW21·03·20030815 2·SW22·03·20030815 2·SW23·03·20030815 2·SW24·03·20030815 2·SWI8·02·20040602 2·SW 19·02·20040602 
2·SW21·03 2·SW22·03 2·SW23·03 2·SW24·03 2·SWI8·02 2·SWI9·02 

SW SW SW SW SW SW 
NM NM NM NM NM NM 

-20030815 20030815 20030815 20030815 20040602 20040602 
ECC EGC ECC EGC ECC ECC 

10 J 10 J 10 J 10 J 10 UJ 10 UJ 

6 UJ 6 UJ 6 UJ 6 UJ 6 U 6 U 
6 UJ 6 UJ 6 UJ 6 UJ 6 U 6 U 

7 UJ 7 UJ 7 UJ 7 UJ 7 U 7 U -

50 U 50 U 
3,9 U 3,6 U 37 U 39 U 10 U 10 U 
5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 U 
5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 U 

5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 U 
5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 U 

5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 U' 

7 UJ 7 UJ 7 UJ 7 UJ 7 U 7 U 

-

14 14 14 
SG·19 SG·20 SG·21 

2·SW 19·02·20040602·0 2·SW20·02·20040603 2·SW21·02·20040602 
60204 2·SW20·02 2·SW21·02 

SW SW SW 
Fo NM NM 

20040602 20040603 ' 20040602 
ECC ECG ECC 

10 UJ 10 UJ 10 UJ 

6 U 6 U 6 U 
6 U 6 U 6 U 

7 U 7 U 7 U 

50 U 50 U 50 U 
10 U 10 U 10 U 
5 U 5 U 5 U 
5 U 5 U 5 U 

5 U 5 U 5 U 
5 U 5 U 5 U 

5 U 5 U 5 U 

7 U 7 U 7 U 

--



ROUND 13 
LOCATION SG·20 
NSAMPLE 2·SW20·03·20030815 
SAMPLE 2·SW20·03 
MATRIX SW 
QC TYPE NM 
SAMPLE DATE 20030S15 
Polynuclear Aromatic Hydrocarbons (ug/L) 
2·METHYLNAPHTHALENE 020 UJ 
ACENAPHTHENE 020 UJ 
ACENAPHTHYLENE 020 UJ 
ANTHRACENE 0.20 UJ 
BAP EQUIVALENT 
BENZO(A)ANTHRACENE 0.20 UJ 
BENZO(A)PYRENE 020 UJ 
BENZO B)FLUORANTHENE 0.20 UJ 
BENZO(G,H,I)PERYLENE 025 UJ 
BENZO(K)FLUORANTHENE 020 UJ 
CHRYSENE 0.20 UJ 
DIBENZO(A,H)ANTHRACENE 020 UJ 
FLUORANTHENE 020 UJ 
FLUORENE 020 UJ 
INDENO( 1 ,2,3-CD)pYRENE 0.20 UJ 
NAPHTHALENE 020 UJ 
PHENANTHRENE 020 UJ 
PYRENE 0.20 UJ 
Pesticides/PCBs (ug/Ll 
4,4'·DDD 
4,4'·DDE 
4,4'·DDT 
ALDRIN 
ALPHA·CHLORDANE 
ENDDSULFAN I 
ENDOSULFAN II 
ENDRIN ALDEHYDE 
GAMMA·CHLORDANE 
Totallnorganics (ug/L) 
ALUMINUM 51 J 
ANTIMONY 50 UJ 
ARSENIC 4 UJ 
BARIUM 30 J 
BERYLLIUM 2 UJ 
CADMIUM 2 UJ 
CALCIUM 16000 J 
CHROMIUM 10 UJ 
COBALT 1.2 U 
COPPER 46 J 
IRON 4200 J 
LEAD 5 UJ 
MAGNESIUM 3400 J 
MANGANESE 390 J 
MERCURY 020 UJ 
MOLYBDENUM 4.6 U 
NICKEL 25 UJ 
POTASSIUM 1700 U 
SELENIUM 

--~--
'--_ ~J __ 

SURFACE WATER ANALYTICAL DATA F. AREA A LANDFILL MONITORING PROG~AM 
SITE 2B • AREA A WETLAND 

13 13 
SG·21 SG·22 

2-SW21·03-20030S15 2·SW22·03·20030815 
2·SW21·03 2·SW22-03 

SW SW 
NM NM 

20030815 20030815 

0.20 UJ 020 UJ 
020 UJ 020 UJ 
0.20 UJ 020 UJ 
0.20 UJ 020 UJ 

0071 J 0.20 UJ 
020 UJ 0.20 UJ 
020 UJ 020 UJ 
0.25 UJ 0.25 UJ 
0.20 UJ 020 UJ 
0081 J 020 UJ 
0.20 UJ 020 UJ 
020 UJ 0.20 UJ 
020 UJ 020 UJ 
020 UJ 020 UJ 
0.20 UJ 020 UJ 
0.20 UJ 020 UJ 
0.20 UJ 020 UJ 

39 J 260 J 
50 UJ 50 UJ 
4 UJ 9 J 
30 J SO J 
2 UJ 2 UJ 
2 UJ 2 UJ 

17000 J 36000 J 
10 UJ 10 UJ 
083 U 16 U 
1.9 J 55 J 

2900 J 40000 J 
5 UJ 5 UJ 

3400 J 5500 J 
300 J 580 J 

0.20 UJ 0.20 UJ 
50 UJ 2.2 U 
25 UJ 4.79 J 

2100 U 2700 J 
10 UJ 10 UJ 

- -

. NSB·NLON, GROTON, CONNECTICUT 
PAGE 17 OF 30 

13 13 
SG·23 SG·24 

2·SW23·03·20030815 2·SW24·03·20030S15 
2·SW23-03 2-SW24·03 

SW SW 
NM NM 

20030815 20030S15 

020 UJ 020 UJ 
020 UJ 020 UJ 
020 UJ 020 UJ 
020 UJ 020 UJ 

020 UJ 0.12 J 
020 UJ 022 J 
020 UJ 040 J 
0.25 UJ 0.25 UJ 
020 UJ 042 J 
020 UJ 0.23 J 
0.20 UJ 020 UJ 
008 J 0.36 J 

020 UJ 020 UJ 
020 UJ 020 UJ 
0.20 UJ 0.20 UJ 
020 UJ 0.18 J 
o OS6 J 0.33 J 

720 J 56000 J 
50 UJ 25 U 
4 J 190 J 

SO J 1100 J 
2 UJ 2 U 
2 UJ 2 UJ 

3S000 J 30000 J 
10 UJ 70 J 
5 J 60 J 

73 J 290 J 
20000 J 430000 J 

5 UJ 198 J 
8500 J 33000 J 
760 J 3800 J 

020 UJ 040 J 
50 UJ 13 U 
10.8 J 132 J 
1700 U 7500 J 
10 UJ 10 UJ 

14 14 
SG·18 SG·19 

2·SW1S·02·20040602 2·SWI9·02·20040602 
2·SW1S·02 2·SWI9·02 

SW SW 
NM NM 

20040602 20040602 

0.20 U 020 U 
020 020 J 

020 U 020 U 
0.20 U 020 U 

020 UJ 020 J 
020 U 0.20 U 
020 UJ 020 UJ 
025 U 025 U 
020 UJ 020 J 
020 U 020 J 
020 UJ 020 U 
0.20 U 020 J 
020 U 020 U 
020 U 020 U 
0.20 U 020 J 
020 UJ 0.20 J 
020 UJ 020 J 

100 J 550 J 
1 J 11 
1 J 29 J 
305 51 3 
1 U 1 U 

0.10 U 020 J 
11000 12000 
1 J 2 
1 J 1 
2 127 J 

9800 J 42000 J 
0.50 J 55 J 
3000 3100 
260 160 

020 U 020 J 
1 U 1 U 
13 4 J 

2500 J 3S00 
2 J , - 2 J 

14 14 14 
SG·19 SG·20 SG·21 

2·SWI9:02·20040602·D 2·SW20·02·20040603 2·SW21·02·20040602 
60204 2·SW20·02 2·SW21·02 

SW SW SW 
FD NM NM 

20040602 20040603 20040602 

020 U 020 U 020 J 
020 UJ 020 U 020 
0.20 U 020 U 020 U. 
020 U 020 U 020 U 

020 UJ 020 UJ 020 UJ 
0.20 U 020 U 020 U 
020 UJ 020 U • 020 UJ 
025 U 025 UJ 025 U 
0.20 UJ 020 UJ 020 UJ 
020 U 020 U 020 U 
020 U 020 U 020 UJ 
020 U 020 U 020 J 
020 U 020 U 020 J 
020 U 020 U 020 U 
0.20 U 0.20 U 020 J 

0.20 UJ 020 U 020 J 
0.20 UJ 020 U 020 J 

240 J 100 J 320 
1 J 1 J 1 J 

1.6 J 1 J 1 J 
31 5 204 24.S 
1 U 1 U 1 U 

0.10 UJ 010 U 010 U 
11000 9300 11000 

1 3 1 J 1 J 
1 J 1 U 1 J 

57 J 13 2 
17000 J 3000 J 3800 J 
22 J 060 34 
3000 2800 3100 
110 70 110 

020 J 020 UJ 020 U 
1 U 1 U 1 U 

2.2 J 1 J 14 
3100 2500 3000 
2 J 2 U 2 J 



ROUND 13 
LOCATION SG-20 
NSAMPLE 2-SW20-03-20030815 
SAMPLE 2-SW20-03 
MATRIX SW 
QC TYPE NM 
SAMPLE DATE 20030815 
SILVER 7 UJ 
SODIUM 50000 J 
THALLIUM 10 UJ 
VANADIUM I U 
ZINC 5_3 J 
Filtered Inorganics (ug/L) 
ALUMINUM 29 J 
ANTIMONY 50 UJ 
ARSENIC 4 UJ 
BARIUM 30 J 
BERYLLIUM 2 UJ 
CADMIUM 2 UJ 
CALCIUM 15000 J 
CHROMIUM , 10 UJ 
COBALT 12 U 
COPPER 10 UJ 
IRON 2900 J 
LEAD 5 UJ 
MAGNESiUM 3300 J 
MANGANESE 360 J 
MERCURY 0.20 UJ 
MOLYBDENUM 5 U 
NICKEL 25 UJ 
POTASSIUM 1900 U 
SELENIUM 10 UJ 
SILVER 7 UJ 
SODIUM 50000 J 
THALLIUM 10 UJ 
VANADIUM 10 UJ 
ZINC 2.7 J 
Miscellaneous Parameters 
ALKALINITY (MG/L) 41 J 
CARBONATE ALKALINITYfMG/L) 
CHEMICAL OXYGEN DEMAND (MG/L) 27 J 
CHLORIDE MGlL) 82 J 
HARDNESS (MG/L) 54 J 
HYDROGEN (NMO/L) 
SULFATE (MG/L) 10 UJ 
SULFIDE (MG/L) 
TOTAL DISSOLVED SOLIDS (MG/L) 190 J 
TOTAL ORGANIC CARBON (MG/L) 6.3 J 
TOTAL SUSPENDED SOLIDS (MG/L) 10 J 
Field Parameters 
DISSOLVED OXYGEN (MG/L) 
DISSOLVED OXYGEN - METER (MG/L) 
MANGANESE (MGlL) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH 
SALINITY (NGlL) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE (C) 
TURBIDITY (NTU) 

13 

SURFACE WATER ANALYTICAL DATA FOR THE AREA A LANDFILL MONITORING PROGRAM 
SITE 2B • AREA A WETLAND 

NSB·NLON, GROTON, CONNECTICUT 
PAGE 18 OF 30 

13 13 13 14 14 
- SG-21 SG-22 SG-23 SG-24 SG-18 SG-19 

2-SW21-03-20030815 2-SW22-03-200308 15 2-SW23-03-20030815 2-SW24-03-20030815 2-SW18-02-20040602 2-SW19-02-20040602 
2-SW21-03 2-SW22-03 2-SW23-03 2-SW24-03 2-SW18-02 2-SW19-02 

SW SW SW SW SW SW 
NM NM NM NM NM NM 

20030815 20030815 20030815 20030815 20040602 20040602 
7 UJ 7 UJ 7 UJ 7 UJ I U I U 

56000 J 45000 J 63000 J 130000 J 50000 52000 
10 UJ 10 UJ 10 UJ lOa UJ I U 1 U 
10 UJ 44 U 4.7 U 200 J 2 116 J 
53 J 25 J 180 J 880 J 234 909 J 

23 J 52 J 75 J 1300 J 100 U ~ 100 U 
50 UJ 3.57 U 50 UJ 50 UJ 5 U 1 U 
4 UJ 6 J 4 J 14 J 5 U 1 U 
30 J 60 J 70 J 190 J 25 I 21.4 
2 UJ 2 UJ 2 UJ 2 UJ 5 U 1 U 
2 UJ 2 UJ 2 UJ 2 UJ 050 U 010 U 

17000 J 34000 J 38000 J - 17000 J 11000 10000 
10 UJ 10 UJ 10 UJ 10 UJ 5 U 1 U 
20 UJ 15 U 43 J 9 I J 5 U 1 U 
10 UJ 18 U 10 UJ 74 U 5 U I J 
2300 J 32000 J 11000 J 52000 J 670 590 
5 UJ 5 UJ 5 UJ 5 UJ 25 U 050 U 

3400 J 5200 J 8000 J 13000 J 3100 2900 
300 J 560 J 750 J 1400 J 240 80 

020 UJ 020 UJ 0.20 UJ 0.20 UJ 020 U 0.20 U 
50 UJ 2 U 50 UJ 27 U 5 U 1 U 
25 UJ 4.41 J 759 J 776 J 5 U 1 J 

2400 U 2800 U 1800 U 7900 J 2500 J 2700 
10 UJ 10 UJ 10 UJ 10 UJ 10 U 2 U 
7 UJ 7 UJ 7 UJ 7 UJ 5 U 1 U 

58000 J 45000 J 64000 J 140000 J 49000 53000 
10 UJ 10 UJ 10 UJ 10 UJ 5 U 1 U 
10 UJ 2.3 U 18 U 5.6 J 5 U 1 U 
6.2 J 62 J 38 J 17J 25 J 6.9 

42 J 110 J 120 J 82 J 34 28 

24 J 49 J 93 J 610 J 27 40 
92 J 74 J 97 J 240 J 76 82 
56 J 110 J 130 J 210 J 41 42 

10 UJ 10 UJ 10 UJ 10 UJ 10 U 10 J 

210 J 250 J 300 J 490 J 220 210 
62 J 14 J 13 J 34 J 46 7.5 
21 J_ 140 J 140 J 1500 J 54 32 

-

14 14 14 
SG-19 SG-20 SG-21 

2-SW19-02-20040602-D 2-SW20-02-20040603 2-SW2 I -02-20040602 
60204 2-SW20-02 2-SW21-02 

SW SW SW 
FD NM NM 

20040602 20040603 20040602 
I U I U I U 

52000 49000 51000 
I U I U I U 

4_5 J I J 1.4 
387 J 24.1 293 

100 U 100 J 100 J 
I U I U I U 
1 U 1 J 1 U 
21.2 186 21.8 
1 U I U I U 

010 U 010 U 010 U 
9800 9200 10000 
I U I U 1 U 
I U I U 1 U 
I J I J 1 J 

50 J 860 J - 1200 
0.50 U 050 U 060 U 
3000 2800 -- 3000 
80 50 100 

020 U 020 J 020 U 
1 U I U 1 U 
I J I U 1 J 

2700 2500 J 2900 
2 U 2 U 2 U 
1 U 1 U 1 U 

50000 49000 52000 
1 U 1 U 1 U 
1 U 1 U 1 U 
59 66 J 63 

--

28 25 29 

31 84 52 
83 81 82 
39 35 39 

10 J 10 J 10 J 

200 160 220 
42 48 4.9 

'------. 50 10 U 36 



ROUND 14 
LOCATION 8G·22 
N8AMPLE 2·SW22·02·20040602 
SAMPLE 2·8W22·02 
MATRIX SW 
OC TYPE NM 
SAMPLE DATE 20040602 
CONTRACTOR ECC 
Volatiles (ug/Ll 
1,2,4·TRICHLOROBENZENE 
2·BUTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROBENZENE 
CHLOROMETHANE 
ETHYLBENZENE 
METHANE 
METHYLENE CHLORIDE -

TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRICHLOROETHENE 
Semivolatlle Organics (ug/L) 
I·METHYLNAPHTHALENE ' 
2,4·DIMETHYLPHENOL 10 UJ 
2·METHYLNAPHTHALENE 
2·METHYLPHENOL 6 U 
3&4·METHYLPHENOL 6 U 
4·METHYLPHENOL 
4·NITROANILINE 7 U 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BENZOIC ACID 50 U 
BI5(2·ETHYLHEXYL)PHTHALATE 10 U 
BUTYL BENZYL PHTHALATE 5 U 
CARBAZOLE 5 U 
CHRYSENE 
DI·N·BUTYL PHTHALATE 5 U 
DI·N·OCTYL PHTHALATE 5 U 
DIBENZO(A,H)ANTHRACENE 
DIETHYL PHTHALATE 5 U 
FLUORANTHENE 
FLUORENE 
INDENO(I,2,3·CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PHENOL 7 U 
PYRENE 

14 

SURFACE WATER ANALYTICAL DATA FO. AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 19 OF 30 

14 IS IS IS 
SG·23 8G·24 8G·18 5G·19 5G·19 

IS 
SG·20 

2·SW23·02·20040602 2·SW24·02·20040603 2·SWI 8·04·20041 005 2·SWI9·04.20041006 2·SWI 9·04·20041 006·0 2·5W20·04·20041006 
2·SW23·02 2·8W24·02 2·SWI8·04 2·SWI9·04 2·SW100604 2·SW20·04 

SW SW SW SW SW SW 
NM NM NM NM FD NM 

20040602 20040603 20041005 20041006 20041006 20041006 
ECC ECC ECC ECC ECC ECC 

"' . -, 

.. 

, 

10 UJ 10 UJ 10 U 10 UJ 10 UJ 10 UJ 
, 

6 U 6 U 6 U 6 U 6 U 6 U 
6 U 6 U 6 U 6 U 6 U 6 U 

7 U 7 U 7 U 7 U 7 U 7 U 

-
~ 

50 U 50 U 50 U '50 U 50 U 50 U 
10 U 10 U 10 U 10 U 10 U 10 U 
5 U 5 U 5 U 5 U 5 U - 5 U 
5 U 5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 5 U 
5 U 5 U 5 J 5 U 5 U 5 U 

.. 
5 U 5 U 5 U 5 U 5 U 5 U 

. 7 U 7 U 7 U 7 U 7 U 7 U 

IS IS IS 
SG·21 8G·22 8G·23 

2·5W21·04·20041006 2·8W22·04·20041006 2·SW23·04·20041006 
2·SW21·04 2·SW22-04 2·SW23·04 

SW SW SW 
NM NM NM 

20041006 20041006 20041006 
ECC ECC ECC 

10 UJ 10 UJ 10 UJ 

6 U 6 U 6 U 
6 U 6 U 6 U 

7 U 7 U 7 U 
-

50 U 50 U 50 U 
10 J 10 U 10 U 
5 U 5 U 5 U 
5 U 5 U 5 U 

5 U 5 U 5 U 
5 U 5 U 5 J 

5 U 5 U 5 U 

7 U 7 U 7 U 

-- -



ROUND 14 
LOCATION SG-22 
NSAMPLE 2-SW22-02-20040602 
SAMPLE 2-SW22-02 
MATRIX, • SW 
QC TYPE NM 
SAMPLE DATE 20040602 
Polynuclear Aromatic Hydrocarbons (ug/L) 
2-METHYLNAPHTHALENE 020 U 
ACENAPHTHENE 0.20 UJ 
ACENAPHTHYLENE 020 J 
ANTHRACENE 0.20 U 
BAP EQUIVALENT 
BENZO A)ANTHRACENE 0.20 J 
BENZO A)PYRENE 020 J 
BENZO SfFLUORANTHENE 020 UJ 
SENZO G,H,I)PERYLENE 0.25 U 
BENZO(K)FLUORANTHENE 0.20 J 
CHRYSENE 020 J 
DIBENZO(A,H)ANTHRACENE 020 U 
FLUORANTHENE 0.21 
FLUORENE 0.20 U 
INDENO(1,2,3-CD)PYRENE 0.20 U 
NAPHTHALENE 0.20 U 
PHENANTHRENE 020 J 
PYRENE 020 J 
Pesticides/PCBs (uq/L) 
4,4'-000 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA-CHLORDANE 
ENDOSULFAN I 
ENDOSULFAN II 
ENDRIN ALDEHYDE 
GAMMA-CHLORDANE 
Totallnorqanics (uq/L) 
ALUMINUM 2500 
ANTIMONY 2 
ARSENIC 53 
BARIUM 59.3 
BERYlliUM 1 U 
CADMIUM 020 
CALCIUM 11000 
CHROMIUM 5.3 
COBALT 21 
COPPER 259 
IRON 34000 J 
LEAD 145 
MAGNESIUM 2900 
MANGANESE 390 
MERCURY 0.20 J 
MOLYBDENUM 14 
NICKEL 10.5 
POTASSIUM 3300 
SELENIUM 2 J 

SURFACE WATER ANAL YTICAL DATA FOR THE AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 20 OF 30 

14 14 15 15 15 15 
SG-23 SG-24 SG-18 SG-19 SG-19 SG-20 

2-SW23-02-20040602 2-SW24-02-20040603 2-SWI8-04-20041 005 2-SWI9-04-20041006 2-SWI9-04-20041 006-0 2-SW20-04-20041 006 
2-SW23-02 2-SW24-02 2-SWI8-04 2-SWI9-04 2-SW100604 2-SW20-04 

SW SW - SW SW SW SW 
NM NM NM NM FD NM 

20040602 20040603 20041005 20041006 20041006 20041006 

0.20 U 0.20 U 024 020 J 020 J 020 U 
0.20 UJ 020 U 023 032 0.31 0.20 U 
020 U 020 U 0.20 J 020 U 020 U 020 U 
0.20 U 020 U 020 J 020 UJ 020 J 0.20 U 

0.20 UJ 0.20 J 020 J 020 J 0.20 J 020 U 
0.20 U 020 J 020 J 020 UJ 020 J - 020 U 
020 UJ 0.20 J 020 J 0.20 J 0.20 J 020 U 
0.25 U 0.25 UJ 025 J 025 J 0.25 J 025 U 
0.20 UJ 020 J 020 J 020 J 020 J 020 U 
020 U 020 J 0.20 J 020 J 020 J 020 U 
020 U 020 U 0,20 J 0.20 U 020 U 020 U 
020 U 026 0.20 J 0.20 J 0.24 0.20 J 
020 U 0.20 U 0.20 J 0.20 020 020 U 
0.20 U 0.20 U 0.20 J 020 J 020 J 020 U 
020 U 020 J 027 U 0.20 J 0.20 J 020 U 
020 UJ 0.20 J 0.20 J 020 021 020 U 
0.20 UJ 0.24 020 J 020 J 021 020 U 

100 J 26000 510 470 J 310 J 200 J 
1 J 1.3 1 J 1 J 1 J 1 U 
1 U 449 2.9 23 2 1 2.2 
189 2766 993 47.5 42 31.5 
1 U 1.1 J 1 J 1 U 1 U 1 U 

0.10 U 0.50 0.20 J 0.20 J 020 U 020 U 
5300 9700 19000 15000 14000 13000 
1 J 34 1 5 1 8 23 1 J 
1 J 183 1.1 1 J 1 J 1 5 
15 1099 68 136 86 38 

2400 J 77000 J 28000 21000 19000 5200 
0.50 J 707 26 41 32 1 4 

980 12000 3500 3500 3500 3300 
110 1200 440 210 200 320 

020 U 020 J 0.20 UJ 020 U 020 U 020 U 
1 U 31 1 U 1 U 1 U 1 U 
27 41 5 4.9 52 41 34 

, 2500 J 11000 2800 3200 J 2900 J 2600 J 
2 U 2 U 2 U 2 U 2 J 2 U -

15 15 15 
SG-2l SG-22 SG-23 

2-SW21-04-20041006 2-SW22-04-20041 006 2-SW23-04-20041 006 
2-SW21-04 2-SW22-04 2-SW23-04 

SW SW SW 
NM NM NM 

20041006 20041006 20041006 

020 U 020 U 020 U 
0.21 0.20 U 020 U 

020 U 020 U 020 U 
020 U 020 U 020 U 

020 U 020 J 020 U 
0.20 U 0.20 J 020 U 
020 U 020 J 020 U 
0.25 U 025 J 0.25 U 
0.20 U 020 J 020 U 
0.20 U 0.20 J 020 U 
020 U 0.20 U 020 U 
020 J 020 J 020 J 
020 J 020 U 0.20 U 
020 U 0.20 J 020 U 
0.20 J 0.20 U 0.20 U 
020 J 020 J 020 J 
020 J 020 J 020 J 

210 J 2500 J 4100 J 
1 J 29 13 
1 4 495 12 

387 106.9 67.9 
1 U 1 J 1 J 

020 U 070 1 
18000 22000 8700 

12 .77 69 
1 J 41 53 
29 521 393 

4800 33000 13000 
1 9 248 202 

4800 5900 3300 
280 690 410 

020 U 020 J 020 J 
1 U 3.8 U 1 3 
23 27.4 25.3 

3800 J 4300 J 4300 J 
• 2 U 2 J 2 U 



ROUND 14 
LOCATION SG·22 
NSAMPLE 2·SW22·02·20040602 
SAMPLE 2·SW22·02 
MATRIX SW 
OC TYPE NM 
SAMPLE DATE 20040602 
SILVER 1 U 
SODIUM 20000 
THALLIUM 1 U 
VANADIUM 91 
ZINC 2163 
Filtered Inorganics (ug/L) 
ALUMINUM 100 U 
ANTIMONY 1 U 
ARSENIC 1 U 
BARIUM 281 
BERYLlIUM 1 U 
CADMIUM 0.10 U 
CALCIUM 9900 
CHROMIUM 1 U 
COBALT 1 J 
COPPER' 1 J 
IRON 500 
LEAD 0.50 U 
MAGNESIUM 2000 
MANGANESE 280 
MERCURY 0.20 U 
MOLYBDENUM 1 U 
NICKEL 2.2 
POTASSIUM 2500 J 
SELENIUM 2 U 
SILVER 1 U 
SODIUM 19000 
THALLIUM 1 U 
VANADIUM 1 U 
ZINC 186 
Miscellaneous Parameters 
ALKALINITY (MGJL) 40 
CARBONATE ALKALINITY (MG/L) 
CHEMICAL OXYGEN DEMAND (MG/L) 140 
CHLORIDE (MG/L) 35 
HARDNESS (MGIL) 40 
HYDROGEN (NMO/L) 
SULFATE1MG/L) 10 U 
SULFIDE (MGJL) 
TOTAL DISSOLVED SOLIDS (MG/L) 130 
TOTAL ORGANIC CARBON (MGJL) 33 
J:.OTAL SUSPENDED SOLIDS (MGfLJ , 140 
Field Parameters 
DISSOLVED OXYGEN (MG/L) 
DISSOLVED OXYGEN· METER (MGIL) 
MANGANESE (MG/L) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH 
SALINITY (NG/L) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE (C) 
TURBIDITY (NTU) 

SURFACE WATER ANALYTICAL DATA FO.AREA A LANDFILL MONIT~RING PROGRAM 
SITE 2B . AREA A WETLAND 

NSB·NLON, GROTON, CONNECTICUT 
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14 14 15 15 . 15 15 
SG·23 SG·24 SG·18 SG·19 SG·19 . SG·20 

2·SW23·02·20040602 2·SW24·02·20040603 2·SW18·04·20041005 2·SW19·04·20041006 2·SW19·04·20041006·D 2·SW20·04·20041006 
2·SW23·02 2·SW24·02 2·SW18·04 2·SW19·04 2·SW100604 2·SW20·04 

SW SW SW SW SW • SW 
NM NM NM NM FD NM 

20040602 20040603 20041005 20041006 20041006 20041006 
1 U 1 J 1 U 1 U 1 U 1 U 

6900 24000 58000 58000 59000 50000 
1 U 1 J 1 U 1 U 1 U 1 U 
1 61 1 97 10 75 2 

1345 5068 153.6 J 1094 839 J 772 

100 U 100 J 100 J 100 U 100 U 100 J 
1 U 1 U 1 U 1 U 1 U 1 U 
1 U 4.7 l'U 1 U 1 U 1 J 
16 413 683 302 28.4 235 

1 U 1 U 1 U 1 U 1 U 1 U 
0.10 U 0.10 U 020 U 020 U 020 U 020 U 
4800 5700 17000 14000 13000 11000 
1 U 1 U 1 U 1 U 1 U 1 U 
1 J 29 1 J 1 J 1 J 1 J 
1 J 1 J 1 J 1 J 1 J 1 J 
460 8300 J 70 760 700 1200 

0.50 U 0.50 UJ 050 U 0.50 U 0.50 U 050 J 
910 3000 3200 3200 3400 3000 
100 640 370 180 160 240 

0.20 U 020 UJ 020 UJ 0.20 U 0.20 U 0.20 U 
1 U 1 U 1 U 1 U 1 U 1 U 
22 21 17 18 1.9 1 4 

2500 J 3700 2500 J 2500 J 27,00 2500 J 
2 U 2 J 2 U 2 U 2 U 2 U 
1 U 1 U 1 J 1 U 1 U 1 U 

6500 32000 56000 53000 56000 45000 
1 U 1 U 1 U 1 U 1 U 1 U 
1U 1 J 1 U 1 J 1 J 1 J 
82.5 93 J 278 J 143 105 29 

17 29 46 39 38 32 

24 300 100 48 62 60 
84 50 98 99 96 86 
17 73 63 51 50 46 

10 J 10 J 10 U 10 U 10 U 10 J 

63 120 230 240 230 200 
3.1 92 11 14 99 8.4 
11 270 220 150 140 99 

15 15 15 
SG·21 SG·22 SG·23 

2·SW21·04·20041006 2·SW22·04·20041 006 2·SW23·04·20041006 
2·SW21·04 2·SW22·04 2·SW23·04 

SW SW SW 
NM NM NM 

20041006 20041006 20041006 
1 U 1 U 1 U 

66000 56000 13000 
1 U 1 U 1 U 
3.2 21 6 23.3 
436 808 J 2274 

100 J 100 J 120 
1 U 1 J 1 J 
1 J 89 J 3.6 J 
338 598 '19.2 
1 U 1 U 1 U 

0.20 U 020 U 020 U 
17000 20000 6100 
1 U 1 J 1 
1 J 1 9 14 
1 59 51 

1500 3300 3000 
050 J 1 4 1.7 
4600 4800 1700 
260 520 160 

020 U 020 U 020 U 
1 U 1 J 1 U 
1 5 84 72 

2500 J 3300 2900 
2 U 2 U 2 U 
1 U 1 U 1 U 

63000 52000 11000 
1 U 1 U 1 U 
1.2 1 7 27 
156 3238 6432 

48 55 19 

64 190 380 
110 97 21 
64 79 36 

10 U 10 U 10 U 

270 260 120 
11 20 19 
32 190 180 



ROUND 15 
LOCATION 5G·24 
NSAMPLE 2·SW24·04·20041005 
SAMPLE 2·SW24·04 
MATRIX SW 
QC TYPE NM 
SAMPLE DATE 20041005 
CONTRACTOR ECC 
Volatiles (ug/L) 
1,2,4· TRICHLOROBENZENE 
2·BUTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROBENZENE 
CHLOROMETHANE 
ETHYLBENZENE 
METHANE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRICHLOROETHENE 
Semivolatile Organics (ug/L) 
I·METHYLNAPHTHALENE 
2,4·DIMETHYLPHENOL 10 U 
2·METHYLNAPHTHALENE 
2·METHYLPHENOL 6 U 
3&4·METHYLPHENOL 6 U 
4·METHYLPHENOL 
4·NITROANILINE 7 U 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE , 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BENZOIC ACID 50 U 
BIS(2·ETHYLHEXYL)PHTHALATE 10 U 
BUTYL BENZYL PHTHALATE 5 U 
CARBAZOLE 5 U 
CHRYSENE 
DI·N·BUTYL PHTHALATE 5 U 
DI·N·OCTYL PHTHALATE 5 U 
DIBENZO(A,H)ANTHRACENE 
DlETHYL PHTHALATE 5 U 
FLUORANTHENE 
FLUORENE 
INDENO(I,2,3·CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PHENOL 7 U 
PYRENE 

SURFACE WATER ANALYTICAL DATA FOR THE AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 22 OF 30 

16 16 16 16 16 16 
5G·18 5G·19 5G·19 5G·20 SG·21 SG·22 

2·SWI8·02·20050601 2·SWI9·02·20050601 2·SWI9·02·20050601·D 2·SW20·02·20050601 2·SW21·02·20050601 2·SW22·02·20050601 
2·SWI8·02 2·SWI9·02 2·SW060501·01 2·SW20·02 2·SW21·02 2·SW22·02 

SW SW SW SW SW SW 
NM NM FD NM NM NM 

20050601 20050601 20050601 20050601 20050601 20050601 
ECC ECC ECC ECC ECC ECC 

9.8 UJ 10 UJ 9.6 UJ 9.6 UJ 96 UJ 96 UJ 

5.9 U 6 U 58 U 57 U 58 U 57 U 
59 U 6 U • 58 U 57 U 5.8 U 57 U 

6.8 U 7 U 6.7 U 67 U 67 U 67 U 

49 U 50 U 48 U 48 U 48 U 48 U 
98 U 10 U 9.6 U 96 U 96 U 96 U 

.4.9 U 5 U 48 U 48 U 48 U 4.8 U 
49 U 5 U 48 U 48 U 48 U 48 U 

4.9 U 5 U 4.8 U 4.8 U 4.8 U 4.8 U 
4.9 U 5 U 4.8 U 48 U 4.8 U 48 U 

4.9 U 5 U 48 U 4.8 U 4.8 U 4.8 U 

-
6.8 U 7 U 67 U 67 U 6.7 U 67 U 

------ -- ---- ._----- _. 

16 16 17 
SG·23 SG·24 SG·18 

2·SW23·02·20050601 2·SW24·02·20050602 2·SWI8·04·20051207 
2·SW23·02 2·SW24·02 2·SWI8·04 

SW SW· SW 
NM NM NM 

20050601 20050602 20051207 
ECC ECC ECC 

97 UJ 9.7 UJ 10 U 

58 U 58 U 61 U 
58 U 58 U 61 U 

6.8 U 6.8 U 71 U 

48 U 48 U 51 U 
97 U 9.7 U 10 U 
48 U 48 U 51 U 
48 U 4.8 U 51 U 

48 U 48 U 51 U 
4.8 U 4.8 U 51 U 

4.8 U 48 U 51 U 

68 U 68 U 7.1 U 



ROUND 15 
LOCATION SG·24 
NSAMPLE 2·SW24·04·20041 005 
SAMPLE 2,SW24·04 
MATRIX SW 
QC TYPE NM 
SAMPLE DATE 20041005 
Polynuclear Aromatic Hydrocarbons (ug/L) 
2·METHYLNAPHTHALENE 020 U 
ACENAPHTHENE 020 U 
ACENAPHTHYLENE 0.20 U 
ANTHRACENE 020 U 
BAP EQUIVALENT 
BENlO(A)ANTHRACENE 0.20 U 
BENlO(A)PYRENE 020 U 
BENZO(B)FLUORANTHENE 020 U 
BENZO(G,H.I)PERYLENE 025 U 
BENZ01K)FLUORANTHENE 0.20 U 
CHRYSENE 020 J 
DIBENlO(A,H)ANTHRACENE 0.20 U 
FLUORANTHENE 0.20 J 
FLUORENE 0.20 U 
INDENO(1,2,3·CD)PYRENE 0.20 U 
NAPHTHALENE 0.20 U 
PHENANTHRENE 020 U 
PYRENE 020 U 
Pes1icides/PCBs (ug/L) 
4,4'·DDD 
4,4'·DDE 
4,4'·DDT 
ALDRIN 
ALPHA·CHLORDANE 
ENDOSULFAN I 
ENDOSULFAN II 
ENDRIN ALDEHYDE 
GAMMA,CHLORDANE 
Totallnorganics (ug/L) 
ALUMINUM 250 
ANTIMONY 1 J. 
ARSENIC 31 
BARIUM 513 
BERYLLIUM 1 U 
CADMIUM 1 J 
CALCIUM 5400 
CHROMIUM 1 
COBALT 4.1 
COPPER 242 
IRON 4600 
LEAD 25 
MAGNESIUM 2200 
MANGANESE 330 
MERCURY 020 UJ 
MOLYBDENUM 1 U 
NICKEL 64 
POTASSIUM· 2800 
SELENIUM 2 U 

SURFACE WATER ANALYTICAL DATA FO.AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
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16 16 16 16 16 16 
SG·18 SG·19 SG·19 SG·20 SG·21 SG·22 

2·5W18·02·20050601 2·SW19·02·20050601 2·SW19·02·20050601·D 2·SW20·02·20050601 2·SW21·02·20050601 2·SW22·02·20050601 
2·SW18·02 2·SW19·02 2·SW060501·01 2,SW20·02 2·SW21·02 2·SW22·02 

SW sw SW SW SW SW 
NM NM FD NM NM NM 

20050601 20050601 20050601 20050601 20050601 20050601 

020 U 020 J 019 J 019 U 019 U 019 U 
020 U 027 0.92 0.19 U 0.19 U 019 U 
020 U 020 U 019 U 019 U 0.19 U 019 U 
020 U 020 U 0.19 U 019 U 019 U 019 U 

0.2 U 019 U 019 U 019 U 
020 U 020 U 0.19 U 019 U 019 U 019 U 
020 U 020 U 019 U 019 U 019 U 019 U 
020 UJ 020 UJ 0.19 UJ 0.19 UJ 019 UJ 019 UJ 
024 U 025 U 024 U 0.24 U 024 U 0.24 U 
020 U 0.20 U 019 U 019 U 0.19 U 019 U 
020 U 0.20 U 0.19 U 0.19 U 0.19 U 0.19 U 
020 U 0.20 U 019 U 019 U 019 U 019 U 
0.20 U 020 U 0.19 U 0.19 U 019 U 024 J 
020 U 020 J 037 019 U 019 U 0.19 U 
020 U 0.20 U 019 U 019 U 019 U 019 U 
0.20 U 020 U 036 U 019 U 019 U 019 U 
020 U 0.20 U 019 U 019 U 0.19 U 0.19 U 
0.20 U 020 U 019 U 019 U 019 U 019 J 

100 J 110 100 J 100 J 100 J 12000 
1 J 1 J 1 J 1 J 1 J 7 
1 J 1 J 1 J 1 J 1 J 59.1 
28 66.6 68.4 249 . 27.5 332.6 

25 U 25 U 2.5 U 2.5 U 25 U 5 U 
020 U 020 U 020 U 020 U 020 U 35 
14000 23000 23000 12000 12000 14000 
1 U 1.1 1 J 1 U 1 U 388 
1 J 1 J 1 J 1 J 1 J 107 
1 J 51 45 1 J 1 2706 

1700 50 J 21000 1200 1100 220000 
050 J 1.1 1 050 J 060 1308 
2800 4400 4300' 3400 3200 6100 
130 200 200 30 70 590 

020 U 020 U 020 U 020 U 020 U 0.50 J 
1 U 1 U 1 U 1 U 1 U 8.9 
14 31 32 1 J 1 J 98.1 

2500 U 3900 U 3900 U 2500 U \ 2500 U 7000 
2 J 2 J 2 J 2 J 2 J 7 

-- - _. 

16 16 17 
SG·23 SG'24 SG·18 

2·SW23·02·20050601 2·SW24·02·20050602 2·SW18·04·20051207 
2·SW23·02 2·SW24·02 2·SW18·04 

SW SW SW . 
NM NM NM 

I 
20050601 20050602 20051207 

019 U 019 U 0.20 U 
0.19 U 019 U 020 U 
019 U 019 U 020 U 
019 U 019 U 020 U 
019 U 
019 U 019 U 0.20 U 
019 U 019 U 020 U 
0.19 UJ 019 UJ 020 U 
0.24 U 024 U 0.26 U 
0.19 U 019 U 020 U 
019 U 0.19 U 020 U 
019 U 019 U 020 U 
019 U 019 U 020 U 
019 U 019 U 020 U 
019 U 019 U 020 U 
019 U 019 U 020 U 
0.19 U 019 U 020 U 
0.19 U 0.19 U 020 U 

400 2200 1600 V 
1 J 1 J 1.1 V 
1 J 29 109 V 
265 1627 100 V 

25 U 5 U 5 J 
020 020 U 040 V 
6300 13000 14000 V 
1.1 4 56 V 
11 10.1 27 V 
4.8 133 192 V 

6800 85000 180000 V 
23 87 95 V 

1500 9700 2900 V 
90 1100 450 V I 

020 U 020 U 0.20 J 
1 U 36 26 V I 
43 137 14.2 V 

2500 U 8000 4300 V I 

2 J __ 2J 2 V I -- _._-



ROUND 15 
LOCATION SG·24 
NSAMPLE 2·SW24·04·20041005 
SAMPLE 2·SW24·04 
MATRIX - SW 
QC TYPE NM 
SAMPLE DATE 20041005 
SILVER 1 U 
SODIUM 31000 
THALLIUM 1 U 
VANADIUM 16 
ZINC 1505 J 
Filtered Inorganics (ug/L) 
ALUMINUM 100 J 
ANTIMONY 1 U 
ARSENIC 1 J 
BARIUM 45.4 
BERYLLIUM 1 U 
CADMIUM 1 J 
CALCIUM 4800 
CHROMIUM 1 U 
COBALT 36 
COPPER 10.2 
IRON 1000 
LEAD 1 3 
MAGNESIUM 2000 
MANGANESE 310 
MERCURY 0.20 UJ 
MOLYBDENUM 1 U 
NICKEL 48 
POTASSIUM 2600 
SELENIUM 2 U 
SILVER 1 U 
SODIUM .. 30000 
THALLIUM 1 U 
VANADIUM 1 J 
ZINC 1236 J 
Miscellaneous Parameters 
ALKALINITY (MG/L) 86 
CARBONATE ALKALINITY (MG/L) 
CHEMICAL OXYGEN DEMAND (MGlL) 27 
CHLORIDE (MG/L) 59 
HARDNESS (MGIL) 22 
HYDROGEN (NMO/L) 
SULFATE(MGlL) 10 U 
SULFIDE (MGlL) 
TOTAL DISSOLVED SOLIDS (MG/L) 130 
TOTAL ORGANIC CARBON (MGlL) 66 
TOTAL SUSPENDED SOLIDS (MGIL) 23 
Field Parameters 
DISSOLVED OXYGEN (MG/L) 
DISSOLVED OXYGEN· METER (MGlL) 
MANGANESE (MG/L) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH 
SALINITY (NG/L) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE (C) 
TURBIDITY (NTU) 

16 

SURFACE WATER ANALYTICAL DATA FOR THE AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 
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16 16 16 16 
SG·18 SG·19 SG·19 SG·20 SG·21 

16 16 
SG·22 SG·23 

2·SWI8·02·20050601 2·SWI9-02·20050601 2·SWI9·02·20050601·D 2·SW20·02·20050601 2·SW21·02·20050601 2·SW22·02·20050601 2·SW23·02·20050601 
2·SWI8-02 2,SWI9·02 2·SW060501·0 1 2·SW20·02 2·SW21·02 2,SW22·02 2·SW23·02 

SW SW SW SW SW SW' SW 
NM NM FD NM NM NM NM 

20050601 20050601 20050601 20050601 20050601 20050601 20050601 
1 U 1 U 1 U 1 U 1 U 1 J 1 U 

48000 69000 69000 54000 55000 22000 16000 
1 U 1 U 1 U 1 U 1 U 1 J 1 U 
1 J 3.1 3.1 1 J 1 J 688 2.6 
43 66.4 439 7 96 3346 2942 

100 U 100 U 100 U 100 U 100 U 100 U 100 U 
1 J 1 J 1 J 1 J 1 J 1 J 1 J 
1 J 1 J 1 J 1 J 1 J 1 J 1 U 
25.5 521 51.5 225 24.8 173 158 

2.5 U 25 U 2.5 U 25 U 2.5 U 25 U 25 U 
020 U 0.20 U 020 U 0.20 U 0.20 U 020 U . 0.20 U 
13000 23000 21000 12000 12000 5300 6300 
1 U 1 J 1 J 1 J 1 U 1 J 1 U 
1 J 1 J 1 J 1 J I J 1 J 1 J 
1 J 1 J 1 J 1 J 1 J 1.1 1 J 
200 50 UJ 50 J 350 260 100 550 

0.50 J 050 J 050 J 050 J 050 J 0.50 J 050 J 
2700 4500 4100 3400 3300 1100 1400 
100 210 180 20 40 80 40 

020 U 020 U 020 U 020 U 020 U 0.20 U 020 U 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1.3 15 12 1 J 27 2 14 

2500 U 3800 U 2500 U 2500 U 2500 U 2500 U 2500 U 
2 J 2 J 2 J 2 J 2 J 2 U 2 U 
1 J 1 J 1 UJ 1 J 1 J 1 U 1 J 

44000 68000 64000 53000 55000 12000 18000 
1 U 1 U 1 U 1 U 1 U 1 U I U 
1 J 1 J 1 J 1 J 1 J 1 J 1 J 
29.7 83 U 

-
____ 6_4_U ___ ~7U 8.6 U 105 

--
296 

36 65 58 30 29 51 26 
'. 

24 44 58 20 J 20 J 900 28 
80 130 120 96 98 32 17 
46 76 75 44 43 60 22 

10 J 10 J 10 J 10 J 10 J 10 U 10 U 

200 300 300 230 220 130 72 
3.9 7.9 7.2 4.8 5 19 5.9 
5 U 99 100 5 74 950 98 

- ----

16 17 
SG·24 SG·18 

2·SW24·02·20050602 2·SWI8·04·20051207 
2·SW24·02 2·SWI8·04 

SW SW 
NM NM 

20050602 20051207 
1 J 1 J 

83000 42000 V 
1 J 1 J 
84 72.2 V 
478 3888 V 

100 U 100 J 
1 J 1 J 
1 4 1 J 

856 20 V 
25 U 5 U 
020 U 020 U 
11000 10000 V 
I J 1 V 
64 1 J 
1 J 1 J 

18000 200 V 
050 J 050 J 
8400 2400 V 
890 50 V 

020 U 020 U 
1 2 2 J 
51 . 1 J 

6600 3600 V 
2 J 1 U 
1 J 1 U 

76000 39000 V 
1 U 1 U 
1 J I J 
5 U 445 V 

59 31 V 

130 100 V 
130 64 V 
72 48 V 

10 U 14 V 

320 140 V 
20 20 V 
150 640 V 



ROUND 17 
LOCATION SG·19 
NSAMPLE 2·SWI9·04·20051207 
SAMPLE 2·SWI9·04 
MATRIX SW 
OC TYPE NM 
SAMPLE DATE 20051207 
CONTRACTOR ECC 
Volatiles (ug/L) 
1,2,4· TRIGHLOROBENZENE 
2·BUTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROBENZENE 
CHLOROMETHANE 
ETHYLBENZENE 
METHANE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE -
TOLUENE 
TOTAL XYLENES 
TRICHLOROETHENE 
Semlvolalile Organics (ug/L) 
I·METHYLNAPHTHALENE 
2,4·DIMETHYLPHENOL II U 
2·METHYLNAPHTHALENE 
2·METHYLPHENOL 55 U 
3&4·METHYLPHENOL ·65 U 
4·METHYLPHENOL 
4·NITROANILINE 7.6 U 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(BIFLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BENZOIC ACID 54 U 
BIS(2·ETHYLHEXYL)PHTHALATE II U 
BUTYL BENZYL PHTHALATE 54 U 
CARBAZOLE 54 U 
CHRYSENE 
DI·N·BUTYL PHTHALATE 5.4 U 
DI·N·OCTYL PHTHALATE 5.4 U 
DIBENZO(A,H)ANTHRACENE. 
DIETHYL PHTHALATE 5.4 U 
FLUORANTHENE 
FLUORENE 
INDENO( 1 ,2,3-CDJPYRENE 
NAPHTHALENE 
PHENANTHRENE 
PHENOL 7.6 U 
PYRENE 

---- -

17 
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17 17 17 17 17 
SG·19 SG·20 SG·21 . SG·22 SG·23 SG·24 

2·SWI9·04·20051207·D 2·SW20·04·20051207 2·SW21·04·20051207 2·SW22·04·20051208 2·SW23·04·20051208 2·SW24·04·20051208 
2·SW120705 2·SW20·04 2·SW21-04 2·SW22·04 2·SW23·04 2·SW24·04 

SW SW SW SW SW SW 
FD NM NM NM NM NM 

20051207 20051207 20051207 20051208 20051208 20051208 
EGC ECC ECC EGC ECC ECC 

.' 

10 U II U 10 U II U II U 10 U 

6.3 U 64 U 62 U 67 U 64 U 61 U 
63 U 64 U 6.2 U 6.7 U 6.4 U 6.1 U 

74 U 74 U 72 U 78 U 7.5 U 71 U 

~ 

53 U 53 U 52 U 56 U 54 U 51 U 
10 U II U 10 U II U II J 10 J 
5.3 U 53 U 5.2 U 56 U 54 U 51 U 
53 U 5.3 U 5.2 U 56 U 54 U 51 U 

53 U 53 U 5.2 U 56 U 54 U 5.1 U 
53 U 5.3 U 52 U 5.6 U 5.4 U 51 U 

5.3 U 53 U 52 U 56 U 54 U 51 U 

7.4 U 7.4 U 72 U 78 U 75 U 7.1 U 

-_. - --_ .. - -- - --

18 18 18 
SG·19 SG·19 SG·20 

2·SWI9·03·20060829 2·SWI9·03·20060829·D 2·SW20·03·20060824 
2·SWI9·03 2·SW·03·FDOI 2·SW20·03 

SW SW SW 
NM FD NM 

20060829 20060829 20060824 
ECC ECC ECC 

-

10 U 10 U 10 U 

61 U 6 U 6 U 
6.1 U 6 U 6 U 

7 I U 7 U 7 U 

51 U 50 U 50 UJ 
10 U 10 U 10 U 
51 U 5 U 5 U 
5 I U 5 U 5 U 

51 U 5 U 5 U 
51 U 5 U 5 U 

51 U 5 U 5 U 

7 I U 7 U 7 U 

--



ROUND 17 
LOCATION SG·19 
NSAMPLE 2-SWI 9·04·2005 I 207 
SAMPLE 2-SW19·04 
MATRIX SW 
QC TYPE NM 
SAMPLE DATE 20051207 
Polynuclear Aromatic Hydrocarbons (ug/L). 
2-METHYLNAPHTHALENE 022 U 
ACENAPHTHENE 0.22 J 
ACENAPHTHYLENE 022 U 
ANTHRACENE 022 U 
BAP EQUIVALENT 037692 
BENZO(A)ANTHAACENE 0.22 U 
BENZO(A)PYRENE 0.22 U 
BENZO(B)FLUORANTHENE 022 U 
BENZO(G,H,I)PERYLENE 0.27 J 
BENZO(K)FLUORANTHENE 0.22 U 
CHRYSENE 0.22 J 
DIBENZO(A,H)ANTHRACENE 022 J 
FLUORANTHENE 0.22 J 
FLUORENE 022 J 
INDENO(1,2,3-CD)PYRENE 022 J 
NAPHTHALENE 022 U 
PHENANTHRENE 022 J 
PYRENE 0.22 J 
Pesticides/PCBs (ug/L) 
4,4'-000 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA·CHLORDANE 
ENDOSULFAN I 
ENDOSULFAN II 
EN ORIN ALDEHYDE 
GAMMA-CHLORDANE 
Totallnorganics (ug/L) 
ALUMINUM 320 V 
ANTIMONY I J 
ARSENIC 16V 
BARIUM 50 V 
BERYLLIUM 5 J 
CADMIUM 020 J 
CALCIUM 19000 V 
CHROMIUM 1 J 
COBALT 1 J 
COPPER 1 J 
IRON 50 J 
LEAD 38 V 
MAGNESIUM 3400 V 
MANGANESE 160 V 
MERCURY 0.20 UJ 
MOLYBDENUM 2 J 
NICKEL 45 V 
POTASSIUM 2500 J 
SELENIUM 1 U 

-

17 

SURFACE WATER ANALYTICAL DATA FOR THE AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 26 OF 30 

17 17 17 17 
SG·19 SG·20 SG·21 SG·22 SG·23 

17 
SG-24 

2-SWI 9·04-2005 I 207-0 2-SW20·04-2005 I 207 2-SW2 I -04-2005 I 207 2·SW22-04-2005 1208 2·SW23·04-2005 I 208 2-SW24-04·2005 I 208 
2-SW120705 2-SW20·04 2-SW21-04 2-SW22-04 2·SW23-04 2-SW24·04 

SW SW SW SW SW SW 
FD NM NM NM NM NM 

20051207 20051207 20051207 20051208 2005 I 208 20051208 

0.21 J 021 U 021 U 022 U 022 U 020 U 
021 V 0.21 U 0.21 U 0.22 U 022 U 020 U 
021 U 021 U 021 U 022 U 022 U 020 U 
021 U 021 U 0.21 U 022 U 022 U 0.20 J 
021 U 021 U 021 U 026557 
021 U 021 U 021 U 022 U 022 J 028 V 
021 U 0.21 U 021 U 022 U 022 U 042 V 
021 U 021 U 021 U 022 U 022 U 078 V 
026 U 026 U 0.26 U 028 U 027 U 037 V 
021 U 021 U 021 U 022 U 022 U 0.51 V 
021 U 021 U 021 U 022 U 022 J 0.54 V 
021 U 021 U 021 U 0.22 U 0.22 U 020 J 
021 J 021 U 021 J 0.22 U 022 J 11 V 
021 J 021 U 0.21 U 0.22 U 022 U 020 U 

- 021 U 021 U 021 U 0.22 U 0.22 U 037 V 
0.21 J 0.21 U 021 U 0.22 U 022 U 0.20 U 
021 J 0.21 U 0.21 U 0.22 U 022 J 032 V 
021 J 021 U 021 U 022 U 022 J 0.86 V 

, 

360 V 100 J 220 V 1300 V 1100 V 20000 V 
I J I J I J 19 V 1 J 15 V 

1.9 V I J I J 17 V 19 V 1274 V 
60 V 20 V 20 V 70 V 30 V 460 V 
5 J 5 J 5 J 5 J 5 J 5 U 

0.20 J 020 J 020 J 060 V 040 V 13 V 
19000 V 8900 V 9800 V 18000 V 8300 V 20000 V 

15 V I J I I V 43 V 2 I V 37 V 
I J I J 1 J 2 V 25 V 526 V 

116 V 2 V 27 V 347 V 10 V 1437 V 
26000 V 1200 V 1900 V 38000 V 8400 V 350000 V 

4.6 V 0.60 V 1.6 V 193 V 52 V 102 V 
3400 V 2600 V 2800 V 3600 V 2300 V 13000 V 
170 V 60 V 110 V 320 V 190 V 3600 V 
0.20 U 0.20 U 0.20 U 020 J 020 U 030 V 

2 J 2 J 2 J 2 -V 2 J 102 V 
52 V 13 V 1.6 V 16.8 V 97 V 715 V 

5300 V 3700 V 4400 V 4600 V 2500 V 14000 V 
I J I U I U 1 V I J 5 V ---

18 18 18 
SG·19 SG·19 SG·20 

2·SW19·03·20060829 2-SW19-03·20060829·D 2·SW20·03·20060824 
2·SW19-03 2-SW-03-FDOI 2·SW20·03 

SW , SW SW 
NM FD NM 

20060829 20060829 20060824 

1.6 I 5 020 U 
3.8 33 020 U 

020 U 0.20 J 020 U 
020 0.21 020 U 

024135 02 U 03627 
020 J 020 U 020 J 
020 U 020 U 020 J 
020 U 020 U 0.20 J 
025 U 025 U 025 J 
020 J 020 U 020 J 
020 U 0.20 U 020 J 
020 U 0.20 U 020 U 
027 0.25 020 J 
2.1 18 020 U 

020 U 0.20 U 0.20 J 
6 58 020 U 

1.3 I 3 0.20 J 
020 J 0.20 J 020 J 

100 J 100 J 910 
1 J I J 1 J 
1 J 1 J 41 J 
120 100 30 

25 U 2.5 U 25 U 
020 U 0.20 U 020 
100 J 40000 8800 
I U I U 1 8 
1 J 1 J 1 7 
1 J 3.3 J 101 J 

50 J 18000 6400 
12 12 • 5.1 

6000 5500 2400 
400 370 300 

020 U 020 U 020 U 
2 U 2 J 2 J 
34 37 62 

2500 J 8400 J 2700 J 
I J 1 J 1 J 



ROUND 17 
LOCATION SG·19 
NSAMPlE 2·SWI9·04·20051207 
SAMPLE 2·SWI9-04 
MATRIX SW -
QC TYPE NM 
SAMPLE DATE 20051207 
SILVER 1 J 
SODIUM 51000 V 
THAlliUM 1 U 
VANADIUM 10.3 V 
ZINC 76.7 V 
Filtered In organics (ug/L) 
ALUMINUM 100 J 
ANTIMONY 1 J 
ARSENIC 1 J 
BARIUM 30 V 
BERYLLIUM 5 U 
CADMIUM 020 J 
CALCIUM 17000 V 
CHROMIUM 1 J 
COBALT I J 
COPPER 1 J 
IRON 160 V 
LEAD 050 J 
MAGNESIUM 3000 V 
MANGANESE 130 V 
MERCURY 0.20 UJ 
MOLYBDENUM 2 J 
NICKEL 15 V 
POTASSIUM 2500 J 
SELENIUM I U 
SILVER I U 
SODIUM 48000 V 
THALLIUM 1 U 
VANADIUM I J 
ZINC 25.3 V 

-- -- -- - -

Miscellaneous Parameters 
ALKALINITY MG/L 53 V 
CARBONATE ALKALINITY (MG/L) 
CHEMICAL OXYGEN DEMANDIMG/l) 68 V 
CHLORIDE (MG/L) 85 V . 
HARDNESS (MGlL) 61 V 
HYDROGEN (NMO/L) 
SULFATE (MG/L) 14 V 
SULFIDE (MG/L) 
TOTAL DISSOLVED SOLIDS (MG/L) 190 V 
TOTAL ORGANIC CARBON (MG/l) 6 V 
TOTAL SUSPENDED SOLIDS (MG/l) 96 V 
Field Parameters 
DISSOLVED OXYGEN (MG/l) 
DISSOLVED OXYGEN· METER (MG/L) 
MANGANESE (MG/l) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH 
SALINITY (NG/l) . 
SPECIFIC CONDUCTANCE (MS/CMl 
TEMPERATURE (Cl. 
TURBIDITY (NTU) 

SURFACE WATER ANALYTICAL DATA FO.AREA A LANDFILL MONITORING PROGRAM 
SITE 26 - AREA A WETLAND 

NS6-NLON, GROTON, CONNECTICUT 
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17 17 17 17 17 17 
SG·19 SG·20 SG·21 SG·22 SG·23 SG·24 

2·SWI9·04·20051207 ·D 2·SW20·04·20051207 2·SW21·04·20051207 2·SW22·04·20051208 2·SW23·04·20051208 2·SW24·04·20051208 
2·SW120705 2·SW20·04 2-SW21·04 2·SW22·04 2-SW23·04 2·SW24·04 

SW SW SW SW SW SW 
FD NM NM NM NM NM 

20051207 20051207 20051207 20051208 20051208 20051208 
1 J 1 U I U 1 J I J 1 J 

51000 V 40000 V 44000 V 61000 V 16000 V 78000 V 
1 U 1 U 1 U 1 J I J 1 J 

128 V I J 16 V 178V 67 V 832 V 
90.2 V 275 V 349 V 348.9 V 6984 V 6737 V 

100 J 100 J 100 J -- 100 J 100 J 100 J 
1 J 1 J 1 J . 1 J I J I J 
1 J I J I J 1 V 1 J 1 V 

40 V 20 V 20 V 30 V 20 V 70 V 
5 J 5 U 5 J 5 J 5 J 5 J 

0.20 U 020 U 020 J 020 J 0.20 U 0.20 U 
18000 V 8500 V 9400 V 14000 V 7100 V 14000 V 
- 1 j 1 J 1 J 1 J 1 J 1 J 

1 J 1 J 1 J 1 J 1.1 V 16.1 V 
I J I J I J 1.3 V 1 J I J 

50 J 400 V 380 V 4000 V 960 V 32000 V 
0.50 J 050 J 050 J 0.50 J 050 J 050 J 
3100 V 2500 V 2700 V 2900 V 1800 V 7000 V 
130 V 20 V 60 V 190 V 130 V 2200 V 
020 U 0.20 U 020 U 020 U 020 U 0.20 U 

2 J 2 J 2 U 2 J 2 U 2 J 
1.3 V I J I J 3.1 V 28 V 83 V 

4500 V 3700 V 3800 V 3600 V 2500 J 8800 V 
I U I U I U I U 1 U I J 
I U I J 1 U 1 J I U I U 

49000 V 38000 V 41000 V 56000 V 16000 V 73000 V 
I U 1 U I U I U I U I J 
I J 1 J I J 1 J I J I J 

19.9 V 191 V 18.7 V 37 V 1973 V 401 V 

53 V 18 V 22 V 47 V 21 V 20 V 

nv 20 J 43 V 330 V 150 V 880 V 
80 V 62 V 68 V 93 V 25 V 160 V 
62 V ·33 V 36 V 59 V 30 V 100 V 

13 V 20 V 20 V 10 J 10 J 23 V 

190 V 130 V 160 V 230 V 79 V 330 V 
62 V 36 V 48 V II V 65 V 40 V 
170 V 33 V 47 v... __ '--- __ 320 V 

- --
230V 3900 V 

• 
18 18 18 

SG·19 SG·19 SG·20 
2·SWI9·03·20060829 2·SWI9·03·20060829·D 2·SW20·03·20060824 

2·SWI9·03 2·SW·OHDOI 2·SW20·03 
SW SW SW 
NM FD NM 

20060829 20060829 20060824 
I U I U 1 J 

2000 J 96000 30000 
I U 1 U 1 U 
19 2 58 

621 644 123.1 . 
100 U 100 U 100 U 
1 U 1 U 1 U 
1 J 1 J 1 J 
100 100 20 

25 U 25 U 25 U 
0.20 U 020 U 020 U 
38000 37000 7600 
1 U I U 1 J 
1 J I J I J 
1 J 23 1 J 

11500 11000 50 J 
0.50 U 050 U 1 
5200 5200 2000 
350 340 100 

020 U 020 U 020 U 
2 U 2 U 2 U 
32 3.2 I 

2500 J 1700 J 2500 J 
1 J I J I U 
I U I U I U 

89000 89000 27000 
I U 1 U 1 U 
1 U 1 U I U 
227 251 26 

120 120 28 

20 J 20 J 340 
150 150 46 
130 120 32 

10 U 10 U 10 U 

420 410 140 
6.5 66 11 
3J 30 270 



ROUND 
LOCATION -
NSAMPLE 
SAMPLE 
MATRIX 
QC TYPE 
SAMPLE DATE 
CONTRACTOR 
Volatiles (ugIL) 
1,2,4-TRICHLOROBENZENE 
2·BUTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROBENZENE 
CHLOROMETHANE 
ETHYL BENZENE 
METHANE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRICHLOROETHENE 
Semlvolatlle Organics (ugIL) 
1·METHYLNAPHTHALENE 
2,4·DIMETHYLPHENOL 
2-METHYLNAPHTHALENE 
2·METHYLPHENOL 
3&4·METHYLPHENOL 
4·METHYLPHENOL 
4·NITROANILINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BENZOIC ACID 
BIS(2·ETHYLHEXYL)PHTHALATE 
BUTYL BENZYL PHTHALATE 
CARBAZOLE 
CHRYSENE 
DI·N·BUTYL PHTHALATE 
DI·N·OCTYL PHTHALATE 
DIBENZO(A,H)ANTHRAGENE 
DIETHYL PHTHALATE 
FLUORANTHENE 
FLUORENE 
INDENO(1,2,3·CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PHENOL 
PYRENE 

-

SURFACE WATER ANALYTICAL DATA FOR THE AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
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18 18 19 19 19 
SG-21 SG·23 SG·19 SG·19 SG·20 

2-SW21-03·20060824 2·SW23·03·20060830 2·SW19·04·20061212 2·SW19·04·20061212·D 2·SW20·04·20061212 
2·SW21·03 2·SW23·03 2·SW19·04 2·SW·04·FD01 2·SW20·04 

SW SW SW SW SW 
NM NM NM FD NM 

20060824 20060830 20061212 20061212 20061212 
ECC ECG EGC ECC ECC 

10 U 10 U 10 U 10 U 10 U 

6 U 6 U 6.3 U 62 U 63 U 
6 U 6 U 6.3 U 6.2 U 63 U 

7 U 7 U 7.4 U 72 U 7.4 U 

50 U 50 U 53 U 52 U 53 U 
10 U 10 U 53 U 52 U 53 U 
5 U 5 U 5.3 U 52 U 5.3 U 
5 U 5 U 53 U 52 U 53 U 

5 U 5 U 53 U 52 U 53 U 
5 U 5 U 5.3 U 52 U 53 U 

5 U 5 U 53 U 52 U 53 U 

-

7 U 7 U ·7.4 U 72 U 74 U 

---- --------- --------

19 19 
SG·21 SG·23 

2·SW21·04·20061212 2·SW23·04·20061212 
2·SW21·04 2·SW23·04 

SW SW 
NM NM 

20061212 20061212 
ECC ECC 

10 U 10 U 

63 U 6.2 U 
63 U 62 U 

74 U 72 U 

53 U 52 U 
53 U 52 U 
53 U 52 U 
53. U 52 U 

53 U 52 U 
53 U 52 U 

53 U 52 U 

7.4 U 7.2 U 

---



ROUND 
LOCATION 
NSAMPLE 
SAMPLE 
MATRIX, 
QC TYPE 
SAMPLE DATE 
Polynuclear Aromatic Hydrocarbons (UlJ/L) 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BAP EQUIVALENT 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
INOENO(1,2,3-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
PestlcldeslPCBs (ug/L) 
4,4'-000 
4,4'-ODE 
4,4'-DDT 
ALDRIN " 

ALPHA-CHLORDANE 
ENOOSULFAN I 
ENOOSULFAN 11 

ENDRIN ALDEHYDE 
GAMMA-CHLORDANE 
Totallnorganics (ug/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT' 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 

SURFACE WATER ANALYTiCAL DATA FO. AREA A LANDFILL MONITORING PROGRAM 
SITE 2B - AREA A WETLAND 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 29 OF 30 

18 18 19 19 19 
SG-21 SG-23 SG-19 ' SG-19 SG-20 

2-SW21-03-20060824 2-SW23-03-20060830 2-SW19-04-20061212 2-SW19-04-20061212-0 2-SW20-04-20061212 
2-SW21-03 2-SW23-03 2-SW19-04 2-SW-04-FD01 2-SW20-04 ' 

SW SW SW SW SW 
NM NM NM FD NM 

20060824 20060830 20061212 20061212 20061212 

020 U 0,20 U 021 U 0,21 U 0,21 U 
0,25 0,20 U 061 078 021 U 

020 U 020 \J 021 U 021 U 021 U 
020 U 0,20 U 021 UJ 0.21 J 021 U 
0,2 U 024135 021 U 021 U 036901 
020 U 020 J 0,21 U 021 U 021 J 
020 U 020 U 0,21 U 021 U 0,21 J 
0.20 U 0,20 U 021 U 021 U 021 J 
025 U 0,25 U 0,26 U 026 U 026 U 
0,20 U 020 J 021 U 021 U 0,21 J 
0,20 U 020 U 0,21 U ,021 U 021 J 
0,20 U 020 U 0,21 U 0,21 U 021 U 
0,20 U 020 J 021 J 021 J 021 J 
0,20 J 020 U 024 038 021 U 
020 U 020 U 021 U 021 U 021 U 
020 U 020 U 021 U 021 U 021 U 
020 J 020 J 021 J 021 J 021 J 
020 U 0,20 U 021 J 021 J 021 J 

100 J 120 130 180 430 
1 J 1 J 1 J 1 J 1 J 

14 J 76 1 J 1.6 J 1 J 
40 40 42 36 22 

2,5 U 25 U 4 U 4 U 4 U 
020 U 0,20 J 020 U 020 U 020 U 
16000 9800 15000 14000 8900 
1 U 1 J 13 1 8 12 
1 J 31 1 J 1 J 1 J 

22 J 45 J 5 J 8.7 J 56 
6300 7200 12000 13000 2500 
0,90 1.4 1 5 16 21 
4200 2100 2700 2600 2300 
240 360 89 129 131 

-020 U 020 U 0,20 J 020 J 0,20 J 
2 U 2 J 2 U 2 U 2 U 
1 3 7,5 19 J 32 J 22 

5200 J 3800 J 3900 3700 3300 
1 J 1 J 1 J 1 J 1 J 

19 19 
SG-21 SG-23 

2-SW21-04-20061212 2-SW23-04-20061212 
2-SW21-04 2-SW23-04 

SW SW 
NM NM 

20061212 20061212 

021 U 021 U 
021 U 021 U 
021 U 021 U 
021 U 021 U 
038081 025351 
021 J 021 J 
021 J 021 U 
021 J 021 U 
0.26 J 026 U 
021 J 0,21 U 
0,21 -J 021 J 
021 U 021 U 
032 021 J 

0,21 U 021 U 
021 J 021 U 
0.21 U 021 U 
0,21 J 0,21 J 
026 0,21 J 

, 

1900 - 180 
. - 1 J 1 J 

22 1 J-
33 18 

4 U 4 U -
020 U 020 U 
9900 6000 
36 1 4 
12 1 J 
122 41 
5600 2400 
149 1 
2700 1500 
147 35 

020 J 020 J 
2 J 2 U 
3,8 3 

3360 2500 J 
1 J 1 J 



ROUND 
LOCATION 
NSAMPLE 
SAMPLE 
MATRIX 
QC TYPE 
SAMPLE DATE 
SILVER 
SODIUM 
THALLIUM . 
VANADIUM 
ZINC 
Filtered Inor~anlcs (ug/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
Miscellaneous Parameters 
ALKALINITY (MG/L) 
CARBONATE ALKALINITY (MG/L) 
CHEMICAL OXYGEN DEMAND (MG/L) 
CHLORIDE (MGlL) 
HARDNESS (MG/L) 
HYDROGEN (NMO/L) 
SULFATE (MG/L) 
SULFIDE (MG/L) 
TOTAL DISSOLVED SOLIDS (MG/L) 
TOTAL ORGANIC CARBON (MG/L) 
TOTAL SUSPENDED SOLIDS (MGIL) 
Field Parameters 
DISSOLVED OXYGEN (MG/L) 
DISSOLVED OXYGEN - METER (MG/L) 
MANGANESE (MGlL) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH 
SALINITY (NG/L) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE (C ) 
TURBIDITY (NTU) 

• 

SURFACE WATER ANALYTICAL DATA FOR THE AREA A LANDFILL MONITORING PROGRAM 
SITE 2B • AREA A WETLAND 
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18 18 19 19 19 
SG-21 SG-23 SG-19 SG-19 SG-20 

2-SW21-03-20060824 2-SW23-03-20060830 2-SW19-04-20061212 2-SW19-04-20061212-D 2-SW20-04-20061212 
2-SW21-03 2-SW23-03 2-SW19-04 2-SW-04-FDOl 2-SW20-04 

SW SW SW SW SW 
NM NM NM FD NM 

20060824 20060830 20061212 20061212 20061212 
,1 U 1 U 1 UJ 1 J 1 U 
61000 19000 44200 40700 34400 
1 U 1 U 1 U 1 U 1 U 
1.1 26 4.1 3 1.8 

22.7 558.4 977 89 925 

100 U 100 U 100 U 100 U 100 U 
1 U 1 U 1 U 1 U 1 U 
1 J 33 1 J 1 J 1 J 
30 30 36 32 16 

2.5 U 25 U 4 U 4 U 4 U 
020 U 020 U 020 J 020 UJ 020 U 
15000 8600 15000 14000 8100 
1 U 1 U 1 U 1 U 1 U 
1 J 24 1 U I U 1 U 
1 J 628 I J I J I J 
160 50 J 1900 J 50 UJ 100 

050 U 0.50 U 050 U 0.50 U 050 U 
4000 18DO 3000 2400 2100 
100 310 78 72 23 

020 U 020 U 020 J 020 J 020 J 
2 U 2 U 2 U 2 U 2 U 
1 J 44 I I J 1 J 

3300 J 3000 J 4100 3400 3000 
1 J 1 U 1 J 1 J I J 
1 U I U 1 U 1 U 1 U 

57000 15000 48000 40000 32000 
I U I U 1 U 1 U 1 U 
1 U 1 U 1 J I UJ 1 U 
5.6 4053 14 16 11 ---- --
55 28 41 43 23 

60 95 36 20 J 52 
93 30 92 67 54 
57 33 48 47 32 . 

10 U 10 U 11 12 13 

250 140 200 200 170 
10 12 7.3 48 27 
30 22 44 44 130 

19 19 
SG:21 SG-23 

2-SW21-04-20061212 2-SW23-04-20061212 
2-SW21-04 2-SW23-04 

SW SW 
NM NM 

20061212 20061212 
1 U 1 U 

35800 19500 
1 U 1 U 
68 1.5 

1183 4931 

100 U 100 U 
1 U 1 U 
1 J 1 J 
16 14 • 

4 U 4 U 
020 U 020 U 
8400 5700 
I U 1 U 
I U 1 J 
I J I U 
80 50 U 

050 U 050 U 
2100 1400 

32 29 
020 J 020 J 
2 U 2 U 
I J 1 

2700 2500 J 
1 J 1 U 
1 U 1 U 

33000 17000 
I U 1 U 
1 U 1 U 
II 99 

24 11 

130 140 
53 26 
36 21 

13 10 

160 99 
51 4.3 
140 100 

• 



• 

• 

APPENDIX E 

LABORATORY STATEMENT OF WORK 



ATTACHMENT NO.2 

STATEMENT OF WORK/PRICE TABLES 

TECHNICAL SPECIFICATION FOR LABORATORY SERVICES 
NAVAL SUBMARINE BASE (NSB) NEW LONDON, GROTON, CONNECTICUT 

COMPREHENSIVE LONG-TERM ENVIRONMENTAL ACTION - NAVY (CLEAN) 
CONTRACT N62472-03-D-0057, CONTRACT TASK ORDER (CTO) NO. 0439 

PHASE 1 INVESTIGATION 
CHEMICAL ANALYSES 

1.0 INTRODUCTION 

Tetra Tech NUS, Inc. (TtNUS) under CLEAN Contract N62472-03-D-0057, is procuring a laboratory for NSB 
New London in support of a Phase 1 Investigation. Requested analyses include Target Compound List 
(TCl) Pesticide, and Polychlorinated Biphenyl (PCB) Organic Compounds; Target Analyte List (TAL) 
Metals; Total Organic Carbon (TOC); pH; and Polycyclic Aromatic Hydrocarbons (PAHs). 

The laboratory performing these analyses must be certified In the state of Connecticut. 

After award, the laboratory will be required to submit all relevant practical quantitation limits (POLs), method 
detection limits (MDLs), Standard Operating Procedures (SOPs)" and all relevant precIsion and accuracy 
limits for all preparation and analysis methods required under this scope of work. The laboratory will also be 
asked to provide tabular Information for inclusion in the Ouality Assurance Project- Plan (OAPP). The OAPP 
will be prepared according to the Uniform Federai Policy (UFP) for OAPPs (March 2005) and utilize the UFP 
OAPP worksheets 1 through 37. . 

2.0 SAMPLE INFORMATIO~ 

Samples will be shipped to the laboratory during in Fall or Winter of 2007. 

The approximate number of samples to be submitted, the type of analyses to be conducted, and the 
analytical methods to be used are summarized in the attached Table 1. 

Field duplicate samples will be submitted with "blinded" identification to the laboratory. The field crew will 
designate samples (one per twenty samples of like matrices) upon which matrix spike/matrix spike duplicate 
(organic analyses) and matrix spike/laboratory duplicate (inorganic analyses) are to be performed; additional 
volumes of these samples will be provided as necessary. 

All samples are expected to be of low or moderate contaminant concentration. The field crew will attempt to 
identify any potentially high concentration samples. 

\ 

All positive identifications for gas chromatography (GC) analyses MUST be confirmed on a second columri 
that possesses retention characteristics different than those exhibited by the primary column. Identification 
using a single column With dual detectors does not meet second column confirmation requirements. 
Confirmed positive results less than.the reporting limit but greater than the Method Detection Limit (MDL) 
must be reported by the laboratory, the laboratory must "J" flag these results. For SW-846 methodology, the 
higher of two results generated from dual column analyses must be reported as .the primary result by the 
laboratory unless RPDs between columns are greater than 40% and an interference is found to be 
present or there is some other justifiable reason to select the lower of the two results. This provides the 
data user with the most conservative result. The use of CLP criteria or the argument that pesticide 
interferences are usually positive in nature are not justifications for selection of the lower result. 

3.0 ANAL YSIS/REPORTING INFORMATION 
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Data package deliverables must be submitted asa hardcopy and PDF (2 copies/2 CDs). The 
an-alytical requirements and approximate number of samples to be submitted for analysis are detailed in 
Table 1. Any analysis and reporting requirements addressed in the DOD Quality Systems Manual 
(January 2006) and the requested methods must be followed. Additionally, it is a requirement of TtNUS 
that the associated PDF data packages for PAHs, pesticide, PCB, and metals analysis must meet 
Contract laboratory Program (ClP) format, reporting, and PDF data package deliverable requirements. 
The PDF data packages for all the remaining analyses must be fully validatable and contain raw data, 
summary forms for all sample and laboratory method blank data, and summary forms containing all 
method specific quality control (results,recovenes, relative percent differences, relative standard 
deviations, and/or percent differences etc.). 

Additionally, each PDF data package must contain a summary data package. This summary data 
package shall consist of only the summary forms (i.e., for CLP Forms 1 through 15 and non-CLP it 
shall be the CLP-like equivalent of Forms 1 through 15). 

Attachment A details the required target compound list and provides a space for bidding labs to fill 
in their reporting limits. Attachment B details the required summary forms for ClP-like data packages and 
requirements for organization/bookmarking of PDF data packages. 

( 

Nondetected metals results must be reported to the Instrument Detection Limits (IDls). Nondetected 
Organic compound results must be reported down to the method reporting limits; however, positive result? 
must be reported down to the Method Detection Limits (MDLs). Positive results reported at concentrations 
between the reporting limit and the MDL must be qualified with a "J". . . 

The PDF data package deliverable must contain a detailed case narrative for all analytical fractions. 
This case narrative must a·lso include the Contract Task Order (CTO) number, the site name, and the 
TtNUS Project Manager's name. Dat~ from all analytical runs (i.e., original, dilution, re-analysis) 
must be reported. All soil and sediment matrix sample results shall be reported on an adjusted dry­
weight basis. 

As stipulated in the CLEAN Master Services Agreement (MSA), Sample Delivery Group (SDG) and 
fractionally-specific text (TXT) files containing all environmental sample and field quality control blank 
analysis results must be generated in accordance with the requirements outlined in Attachment C of this 
specification. 

As part of the laboratory case narrative, it is required that the Laboratory Quality Assurance 
Manager sign an attestation statement verifying that all electronic diskette deliverables exactly 
match the data summary forms (i.e. Form Is). • 

Maximum holding time allowances, as define.d in the following table, are to be strictly observed. 
Calculation of holding time is in calendar days and is to begin from the time of collection. The 
holding times are as follows: 

I Analyses Holding Time 

TCl Pesticide, PCB, and PAHs Organic I 7 days to extraction (aqueous); 14 days until 
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I Analyses I Holding Time 

Compounds extraction (solids); 40 days to analysis 

pH Analyze immediately 

TOC . 14 days to analysis 

TAL Metals 6 months to analysis except mercury which is 28 
days to analysis and cyanide which is 14 days 
to analysIs 

I 

These holding times are based on 40 CFR 136, data validation criteria, and method specific requirements, 
and are measured from date of collection. The holding time cnteria depicted apply to all analyses necessary 
to successfully determil)e the contaminant level contained in the sample. Hence, the holding time criteria 
apply to any/all subsequent sample dilutions and re-analyses. 

The TtNUS Project Manager for this project is Mr. Aaron Bernhardt and he must be contacted in the event of 
any laboratory problems that could impact project deadlines (i.e., late deliverables, technical problems in the 
lab that could lead to late deliverables.) To ensure good communication it is required that the laboratory's 
appointed project manager contact Mr. Bernhardt once a week for the entire project duration. 

Contact information for Mr. Bernhardt is as follow~: 

Tetra Tech NUS, Inc. 
Foster Plaza 7 
661 Andersen Drive 
Pittsburgh, PA 15220 
Phone: 412-921-8433 
Fax: 412-921-4040 
e-mail: aaron.bernhardt@ttnus.com 

Analytical data turnaround times are to be measured from receipt of each sample shipment. All PDF 
analytical data package,(2 CDs} and associated electronic (TXT) deliverables are due to the TtNUS Sample 
Management Coordinator, Ms. Amy Thomson, within the standard MSA turnaround term of 21 calendar 
days from receipt of the last sample in a Sample Delivery Group (SDG). Additionally all SDGs must contain 
20 samples. The frequency in which SDGs contain less than 20 samples should be minimal. All PDF data 
packages and electronic deliverables must be received at the same time or the deliverable will be 
considered incomplete and payment deductions may be imposed. Additionally the laboratory Project 
Manager must fax copies of chain of custody forms to Ms. Thomson as samples are received by the 
laboratory. 

Contact information for Ms. Thomson follows: 

Tetra Tech NUS, Inc . 
. Foster Plaza 7 
661 Andersen Drive 
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Pittsburgh, PA 15220 
Phone: 412-921-8182 
Fax: 412-921-4040 
e-mail: amy.thomson@ttnus.com 

4.0 PERIOD OF PERFORMANCEIBOTTLEWARE INFORMATION 

All samples will be shipped to the laboratory via express carner within 24-hours of collection. Please circle 
the Yes or No at the bottom of Table 1 which will indicate if the laboratory will provide courier service at no 

. extra charge. Samples will be shipped to the laboratory in the Fall or Winter of 2007. 

Bottleware shipments will be coordinated at a later date. 

The laboratory is to provide all necessary sample containers (plus approximately 10% extra for 
breakage). All sample containers must meet ICHEM series 300 cleanliness criteria (or equivalent), and 
documentation of certified cleanliness must be provided. All of the appropriate sample bottleware must be 
pre-preserved. The bottleware must be shipped to the designated location in Coleman-like coolers. The 
laboratory must also provide any extra coolers needed for return shipment of sample to the 
laboratory for analysis. The laboratory is also requested to provide a packing slip indicating the analytical 
parameters for which each container type is designated, sample labels, and chain-of-custody forms. 

The laboratory must provide Material Safety Data Sheets (MSDSs) for all preservatives sent with 
each bottleware shipment to the field. MSDSs must be representative of the chemicals provided as 
preservatives with regard to mixtures and/or purity of the chemicals. For example if a 35% sulfuric 
acid solution is the preservative, the MSDS provided should be for 35% sulfuric acid solution not 
96% sulfuric acid. 

5.0 ADDITIONAL COMMENTS/CONTACTS 

Within a laboratory, internal transfers of samples,. extracts, and digestates must be accomplished and 
documented as controlled custody transfers. The laboratory must maintain documentation that supports an 
unbroken chain of custody for samples, digestates and extracts from time of receipt or production in the 
laboratory until disposal. 

The laboratory is to provide a minimum of one (1) year s·torage of sample extracts and sixty (60) days 
storage of intact sample aliquots, as stipulated in the MSA. Additionally, the laboratory must store 
hardcopy and/or PDF data packages for 5 years. 

All analyses conducted under this subcontract assignment are to be performed at the solicited facility only. 
The laboratory is not permitted to lower-tier subcontract these analyses, or analyze these samples at a 
corporate facility other than the facility stipulated without prior notification and consent from the CLEAN 
Subcontracting Officer. 

The unit cost for analysis is to include compensation for containers, preservatives, coolers, shipping costs, 
storage, disposal, and laboratory quality control analyses (such as matrix spike, matrix spike duplicate, 
laboratory duplicate, and laboratory control sample analyses.) These items are not to be billed as separate 
line items. 
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Technical, quality assurance, and data format concerns are to be directed to Ms. Kelly Carper at 412-
921-7273 or via e-mail kelly.carper@ttnus.com.Ms. Carper must be contacted and informed of any 
difficulties encountered during the conduct of the requested analyses. 

Questions regarding electronic diskette deliverable concerns are to be directed to Mr. Ricky DePaul 
at 412-921-7112 or via e-mail ricky.depaul@ttnus.com.Mr. DePaul must be contacted and informed 
of any difficulties encountered preparing the required electronic deliverables. 

Contract concerns, and response to this solicitation, are to be directed to: 

Ms. Meg Price 
CLEAN Subcontracting Officer 
Tetra Tech NUS, Inc. 
234 Mall Boulevard, Suite 260 
King of Prussia, PA 19406 
Phone: 610-491-9688 
Fax: 610-491-9646 
e-mail: meg.price@ttnus.com 

Triplicate copies of invoices associated with the analyses contracted herein are to be submitted to 
the attention of the Accounting Supervisor: 

Tetra Tech NUS, Inc. 
661 Andersen Drive, Foster Plaza 7 
Pittsburgh, PA 15220 
Phone: 412-921-8506 
Fax: 412-921-4040 

Please confirm the laboratory's ability to perform the methodologies requested at the analyte detection limits 
indicated. Also confirm available laboratory capacity, and complete/confirm the costing information 
indicated in Table 1. All costing information must reflect the terms and conditions established by the 
2007 CLEAN MSA. 
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I Matrix I Parameter 

TABLE 1 
NUMBER OF SAMPLES/ANALYTICAL METHODS 

NSB NEW LONDON, GROTON, CT 
CTO 0439, PHASE I 

I Method # Samples Unit Price 

Please fill in IDls and reporting limits in AttaGhment A 

Aqueous PAHs SW-846 8270C SIM 2 $ 
Field 
Quality 
Control 

TCl Pesticide Organic SW -846 8081 A 2 $ 
Compounds 

TCl PCB Organic SW-8468082 2 $ 
Compounds 

TAL Metals SW-846 6010B or 2 $ 
6020 

Soil PAHs SW-846 8270C SIM 20 $ 

TCl Pesticide Organic SW -846 8081 A 20 $ 
Compounds 

TCl PCB Organic SW-8468082 20 $ 
Compounds 

TAL Metals SW-846 6010B or 20 $ 
6020 

TOC Lloyd Kahn 20 $ 
/ 

pH SW -846 9045C 20 $ 

TOTAL COST $ 

Total Cost 

$ 

$ 

$ 

$ 

$ 

$, 

$ 

$ 

$ 

$ 

Can the laboratory provide sample pick-up on site? YES or NO (circle one) 
If yes is the're an additional charge and what is that charge? ____ _ 
Name of Laboratory __________________ _ 

Signature ______________________________________________ _ 



. ATTACHMENT A 
Required Target Compound Lists 

IN@J;fG"A.lNI@~~~~~~£tf~"i~i;~~-;r~fi~~~IIDfu\fnlij{~:f~~ 
""",)' .";/-~l>o>~f",{ ....... "'::·w;~"'Ja_'i.'_ ~ ..... ~::e~!A1.1f..lt$roi'~ .~~,,~.!> __ • ~:.t"-.' ... 'h_'1.~.c~l'J( .. -",,~ "''1;::9«, .. ":9 ~. 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
CadmIum 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
eESmiGI([ES~I(.~U'~.Ji§it1:Jr~~iy'f~·,Wflf,fl!;C(IJ§lkgJ~1r~ ,?-~"y"ij:';._*":&.".'H~";!!MJi,ry_: ''j", ,<,rct*~' - ~~~Z4t~),-;~ 'O},f0'U!,,>I;';ld·.;tt~':~~' >0<5. ;et}.\:. :..r~\\;t~ 

4,4'-000 
4,4'-00E 
4,4'-00T 
Aldrin 
alpha-BHC 
alpha-chlordane 
beta-BHC 
delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
gamma-BHC (lindane) 
gamma-chlordane 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 



gf;i~J!lg,I;!Jt.Q8ItJ~J~RIL§!~JtJ:"N¥t~~]I?lIRL,¥{(Hgl~g)~~ 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Semiv.cmmf~01:"~anicTeo"'m'~ounifs~~amtu91it·'·j) ~~..q,r"'':'''''''''~''''''''\f~"'~<to.g ..... j~:''r.1~''''''$~ .... P''p ... -= •. *,",,a:.:.,,'i''iIV;' ~ l,"~"¢i-:~.i\ 'Io,~ .• ,...,ug 
1-methylnaphthalene 
2-methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
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ATTACHMENT B 
Summary Form Requirements for PDF Deliverable and PDF Data Package Deliverables 



PDF DATA PACKAGE DELIVERABLE REQUIREMENTS 

The laboratory is to provide 2 compact disks (CDs) containing a PDF file in the following format: 

1. Table of Contents 
2. Case Narrative 
3. Chain-of-Custody 
4. Data Summary Package (contains summary of all ClP or ClP like Forms 1 through 14 per analytical 
fraction), , 
S. Analytical Fractions (VOA, SVOC, General Chemistry, etc.) 

/ a. OC Summary (summary of all ClP or ClP like Forms 1 through 14 for a particular analytical fraction) 
b. Raw Sample Data (includes all sample dilutions, sample re-analyses, OC samples, etc.) 
c. Calibration Data (includes all initial and continuing calibrations) 
d. Miscellaneous (includes extraction forms, IDls, MDls, etc.) 

Each of the above sections should be bookmarked in the PDF for easy access. 

SUf1lmary Form Requirements for PDF data package deliverable for non-CLP Methods: 

The following summary forms are required as part of the data package deliverable for SW-846 
6020/6010BflOOOA series for metals: 

Results Report - must present all information presented on ClP FORM I. 
Initial and Continuing Calibration Summary -must present all information presented on ClP FORM 2A. 
CRDL Summary - must present all information presented on ClP FORM 2B. 
Blanks - must present all information presented on ClP FORM 3. 
ICP Interference Check Sample Summary - must present all information presented on ClP FORM 4. 
Matrix Spike Summary - must present all information presented on ClP FORM SA. 
Post Digestion Spike - must present all information presented on ClP FORM SP. 
Lab Duplicate Results - must present all information presented on ClP FORM 6. 
LCS Summary - must present all' information presented on ClP FORM 7. 
MSA Summary (Method of Standard Addition) - must present aJI information presented on ClP FORM 8. 
ICP Serial Dilution Summary -(must present all information presented on ClP FORM 9. 
Detection Limits - must present all information presented on ClP FORM 10. 
Prep Log - must present all information presented on ClP FORM 13. 
Analysis Run Log with Post Digestion Spike Results or tunes for ICP/MS - must present all information 
presented on ClP FORM 14. 
Internal Standard forms for ICP/MS - must present all information presented on ClP FORM 15. 

Also must include: Instrument Calibration Records, qhain-of-Custody Forms, and Case Narrative. 

Summary Forms for SW-846, 8260B and 8270C (i.e., Any SW-846 GC/MS analysis of Volatile and 
Semivolatile Organic Compounds) should be presented in a CLP-Like format. The following 
Summary Forms must be included: 

Result Summary 

Surrogate Recovery Form 

One Sample per summary page. 
Presentation of analytical results for both method blanks 
and environmental samples, date of collection, preparation, 
and analysis. Environmental samples should be identified 
with the field identification numbers on the COCs. 

Present all information contained on ClP Form II. 



Summary of Matrix Spike/Matrix Spike Duplicate Present all information contained on CLP Form III. 
Recovery 

Instrument Performance Check Summary Form - Present all information Contained on CLP FormV 
Mass Spec Tuning Form 

Initial Calibration Summary Present all information contained CLP Form VI. 

Continuing Calibration Summary Present All Information contained on CLP Form VII. 

Internal Standard Area and Retention Time Present all information contained CLP Form VIII. 
Summary 
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Summary Forms for SW-846 8081 A and 8082 Pesticide and Polychlorinated Biphenyl (PCB) Organic 
Compounds (and 8151A, 8141A, and all other SW-846 GC methods) should be presented in a CLP­
Like format. The following Summary Forms must be included: 

Result Summary 

Surrogate Recovery Form 

Summary of Matrix Spike/Matrix Spike 
Duplicate Recovery 

Summary of Pesticide Initial Calibratioh of 
Single Component Analytes 

Summary of Pesticide Calibration 
Verification 

Pesticide Analytical Sequence 

Pesticide Identification Summary 
For Single Component Analytes 
and for Multiple Component Analytes 

One Sample per summary page. 
Presentation of analytical results for both method blanks 
and environmental samples, date of collection, preparation, 
and analysis. Environmental samples should be identified 
with the field identification numbers on the COCs. 

Present all information contained on CLP Form II for both 
Analytical Columns. 

Present all information contained on CLP Form III. 

Present all information contained on CLP Form VI-PEST -2. 

Present all information contained on CLP Form VII-PEST-1 
and Form VII-PEST-2. 

Present all information contained on CLP Form VIII-PEST. 

Present all information contained on CLP Form X PEST 1 
and 2. 



ATTACHMENT C 
ELECTRONIC DATA DELIVERABLE REQ'UIREMENTS 



ELECTRONIC DATA FORMAT REQUIREMENTS 

•. 0 INTRODUCTION 

The laboratory is to provide a compact disk (CD) containing separate text (:rXT) files in the format specified in this 
Attachment. The electronic deliverable includes all environmental samples, sample dilutions, sample reanalyses, and 
laboratory quality control samples. All entries in the electronic deliverable must agree exactly with the final entries 
reported on the hardcopy data package sample result. summaries. The LAB_RESULT for nondetects should be 
populated with sample quantitation limits. Any corrections made to the hardcopy data must also be made to the electronic 

. file. Appropriate qualifiers as identified by the analytical protocol must also be designated; laboratory QC non-compliance 
codes are not to be depicted. ( 

Each CO is to be properly labeled with the laboratory name, project name, file name(s), and laboratory point of contact. 
Electronic fIles should be delivered in the same fashion, as are the hard copy data packages. A separate .txt file shall be 
made for each analytical fraction (by method) and each sample delivery group (SOG). The files shall be named with the 
first character being the analytical fraction designator, followed by an underscore, followed by the SOG name. For 
example, the file for the volatile fraction for SOG TT001 should be named V _ TT001.TXT. Additionally, the laboratory must 
provide a hardcopy listing all electronic files saved to the CD, indicating what analytical fraction and matrix the file data 
contained therein pertain to. All electronic data deliverables are due within the same time established for the associated 
hardcopy data packages. 

In addition, the laboratory QC officer must read and sign a copy of the Quality Assurance Review Form displayed on the 
next page of this Attachment. Electronic deliverables are not considered to be complete without the accompanying 
Quality Assurance Review Form. 
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_____________ , as the designated Quality Assurance Officer, hereby attest that all electroni_ 
deliverables have been thoroughly reviewed and are in agreement with the associated hardcopy data. The enclosed 
electronic files have been reviewed for accuracy (including significant figures), completeness and format. The laboratory 
will be responsible for any labor time necessary to correct enclosed electronic deliverables that have been found to be in 
.error. I can be reached at 
() if there are any questions or problems with the enclosed electronic deliverables. 

Signature: __________ _ 
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The analytical data shall be delivered electronically in an ASCII comma delimited (double quotes around text fields) text 

•

·Ie (filename.txt). The exact structure of the database is described in the table below. It shall be the responsibility of the 
boratory to ensure that all electronic entries are in strict accordance with the information provided on the Form I. 

An example database shall be sent for review prior to the first electronic deliverable in .txt format. The example file will be 
examined for completeness and comments will be sent to the laboratory. Any questions regarding the electronic 
deliverable shall be directed to Ricky DePaul at Tetra Tech NUS (412)921-7112. 

DATA FIELD 

LABORATORY 

BATCH_NO 

ASSOC_BLNK 

QC_TYPE 

N_TYPE 

RES_TYPE 

SAMP _DATE 
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DATA 
TYPE 

C 

C 

C 

C 

C 

C 

C 

D 

FIELD DATA FIELD DESCRIPTION 
WIDTH 

25 Field sample ID as listed on the cham-of-custody. The sample number 
indicated in this field should never be truncated. The only exception for 
this field not matching the chain-of-custody is for reanalyses, dilution, and 
matrix spike results in which aRE, DL, or MS suffix will be added to the 
sam e number 

25 Laboratory name. 

10 Laboratory code for batch of samples included in a given run. 

15 Laboratory name of the method blank associated with that particular batch 
of samples. 

10 Normal EnVIronmental Sample = "NORMAL", Laboratory Duplicate = 
"DUPLICATE", Matrix Spike = "MS", Matrix Spike Duplicate =:: "MSD", 
Laboratory Control Sample = "LCS", Laboratory Control Sample Duplicate 
= "LCSD" Method Blank = "M_BLANK" Blank = "P NK". 

12 Initial, dilution 1, dilution 2, dilution 3, reanalysis 1, reanalysis 2, reanalysis 
3 

5 Surrogate Recoveries = "SUR", Target Compound = ''TRG'', Internal 
standards = "IS", Tentatively Identified Compounds = "TIC" 

8 Date of sample collection as indicated on the Chain of Custody. Example: 
11/07/93. 



DATA FIELD 

SAMP _TIME 

REC_DATE 

EXTR_DATE 

ANAL_DATE 

RUN_NUMBER 

SDG 

PROJECT_NO 

PROJ_MNGR 

PARAMETER 

CAS_NO 

FRACTION 

SORT 

EXTR_METH 
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DATA FIELD 
TYPE WIDTH 

T 5 

D 8 

D 8 

D 8 

N 2 (0) 

C 15 

C 10 

C 25 

C 45 

C 10 

·C 8 

C 5 

C 20 

DATA FIELD DESCRIPTION 

Time of sample collection as indicated on the Chain of Custody. 
Reported as five character string. 

Date sample was received by the laboratory. 

Date sample was extracted or prepared by the laboratory. 

Date sample was analyzed by the laboratory. 

The number of the analytical run for a given sample in sequence. For 
example, if a sample is diluted and reanalyzed, the original run number 
would be 1 and the reanalysis would be 2. 
Sample delivery group identifier assigned by the laboratory. This number 
should exactlv match the SDG designated on the hardcopy data package. 
Identification of Project Number or Contract Task Order (CTO) number. 

The Tetra Tech NUS Project Manager's last name, followed by a comma, 
followed by the first initial of the Project Manager. 
ExamJ21e: HUTSON D. 
Chemical or analyte name exactly as reported on Form I. 

Chemical Abstract Service number for the parameter listed. The CAS 
number should be reported exactly as it is listed in publications such as the 
Merck Index. This field should be left blank for those parameters not 
having CAS numbers (e.g. Total Organic Carbon). 
Metals == 'M', Volatiles == 'OV', SemivolatileslBNAs == 'OS', Pesticides == 
'PEST', Herbicides == 'HERB', Polychlorinated Biphenyls == 'PCB', 
Explosives == 'EXP', Any petroleum hydrocarbon or ~uel == 'TPH', 
Radionuclide == 'RAD' Miscellaneous == 'MISC' Dioxin/Furans == 'DIOX 
Leave this field blank. To be filled in by Tetra Tech NUS, Inc. 

Extraction method used. 
Example: '5035' for SW-846 Method 5035. 



«TAFIELD DATA FIELD DAT A FIELD DESCRIPTION .' 

TYPE WIDTH 
ANAL_METH C 20 Analytical method used to quantitate parameter concentrations as listed in 

the laboratory technical specification. 
Example: 8270C for SW-846 Method 8270C. 

LAB_RESULT N 20 Reported value if) units specified in the UNITS field containing the proper 
number of significant digits. Nondetects must be reported as sample 
quantitation limits (i.e. reporting limits adjusted for sample volume, percent 
moisture, and dilution factors as appropriate). The % Recovery for 
matrix spikes, ,laboratory control samples, and surrogates shall ALSO 
be placed in this field. 

UNITS C 5 The units of measure as reported on the Form I. 

LAB_QUAL .C 2 The laboratory qualifier as reported on the Form I. For example, a 'U' 
qualifier should be used for all nondetected results. 

IDL N 15 (6) Instrument detection limit in units specified in the UNITS field. 

MOL N 15 (6) Method detection limit in units specified in the UNITS field and method 
specified in the METHOD field. 

CRDL_CRQL N 15 (6) Contract Required DetectionlQuantitatlon Limit in the units specified in the 
UNITS field. RDL for non-CLP parameters. 

OIL_FACTOR N 6 (1) Dilution factor. 

PCT_MOIST N 5 (1) Percent moisture for soil samples; blank for water samples. 

l'TIME T 10 Retention time of analyte. Required for TICs. F, lat requested as 
HHHH:MI:SS (e.g. 1 day - 1 hr -10 min as 25:10:00) 

, MMENTS C 20 Analytical result qualifier or comment other than that listed in the 
LAB_QUAL field. Example: 'Reanalysis'. 

C = Characte'r string (everything shall be reported in capital letters) 
N = Numeric string (decimal places are in parentheses in field width column) 
0= Date (Ex: 010107/04) 
T = Time HHHH:MI:SS (e.g. 1 day - 1 hr -10 min as 25:10:00) 
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