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EXECUTIVE SUMMARY 

PART ONE: INTRODUCTION 

This executive summary of the Focused Feasibility Study (FFS) conducted on the Area 
A Landfill site within the overall Naval Submarine Base-New London (NSB-NLON) site in 
Groton, Connecticut, addresses the major environmental policy, regulatory, and technical issues 
associated with implementation of an interim source control measure at the Area A Landfill. 
The second part of this summary provides a brief update on activities conducted thus far on the 
Area A Landfill site, including why and how this FFS report was prepared. The third part 
discusses the purpose and scope of the FFS. The fourth part then describes the historical uses 
on the site, which form the basis of the fifth part, which describes the contamination present at 
the site. Based upon the nature of the contamination found, the sixth part presents the remedial 
action objectives pertaining to the Area A Landfill site. To accomplish these objectives, part 
seven discusses the technologies which were screened to assess each technology’s effectiveness, 
implementability, and cost. A detailed analysis of alternatives was then conducted on the 
alternatives which passed the screening process, as described in part eight. In conclusion, the 
final part of this executive summary presents a comparative analysis of the alternatives on which 
a detailed analysis was conducted. As shown in the table accompanying part nine, areas of 
differences rather than areas of commonality are cited to aid in making unique distinctions 
among the similar alternatives, all but one of which call for some form of capping. 

PART TWO: SITE ACTIVITY TO DATE 

In 1975, the Department of Defense developed a program to investigate and clean up 
problem areas involving hazardous waste at federal facilities such as the NSB-NLON. That 
program, known as the Installation Restoration Program (IRP), is being conducted in accordance 
with the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 
commonly referred to as the Superfund law. In 1986, Congress passed Amendments to 
CERCLA which contain provisions for federal facilities. The Subase was placed on the National 
Priorities List (NPL) of federal Super-fund sites on August 30, 1990, by the U.S. Environmental 
Protection Agency (EPA). 

A Phase I Remedial Investigation (RI) was completed for nine sites at the Subase, 
including Area A Landfill site, in August of 1992. The Phase I report evaluated potential risks 
to human health and the environment from contaminants at each site. Several of the nine sites, 
including the Area A Landfill site, were determined to pose potential risks. 

To address the potential risks at these sites, a Feasibility Study (FS) to identify and 
evaluate cleanup alternatives began for each of the sites. As work on the FS progressed, EPA 
expressed concern about the data on which the FS was based. As a result, work on the FS was 
terminated, and a Phase II RI Work Plan was developed to fill data gaps, to better calculate the 
extent of soil contamination, to address EPA’s concerns, and to implement recommendations 
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made in the Phase I RI. EPA approved the Phase II RI Work Plan and portions of the Work 
Plan applicable to the Area A Landfill content/soils were implemented in the fall and winter of 
1993. 

The time required for full implementation of the Phase II RI Work Plan, preparation of 
a Phase II RI report, FFS, and selection of final remedial alternatives for the sites may take 
several years. Therefore, the Navy decided to accelerate remedial activities for selected media 
(in this case, landfill contents/soil) at four of the sites for which risks had been identified, in 
order to eliminate or minimize risks from those areas. The Area A Landfill site is one of the 
four sites selected for accelerated action. The accelerated plan of action will enable the Navy 
to collect design data, complete focused feasibility studies, and design accelerated remedial 
action programs to eliminate or lessen risk. The accelerated plan also provides for the 
simultaneous preparation of focused feasibility study reports and final plans/specifications. 

PART THREE: PURPOSE AND SCOPE 

The purpose of this FFS was to evaluate and select remedial actions to mitigate risks to 
human health and the environment posed by contaminated soil at the Area A Landfill site. The 
document-the FFS report on the Area A Landfill (soils/landfill contents)-therefore offers 
descriptions and evaluations on remedial alternatives for the prevention of human health risks 
posed by the contaminated soil. To achieve its stated purpose, the FFS report describes the 
rationale to support the implementation of a presumptive remedy to control the source of 
contamination (i.e., landfill contents/soils). Presumptive remedies are preferred technologies 
for common categories of sites, based on historical patterns of remedy selection and EPA 
scientific and engineering evaluation of performance data on technology implementation. The 
EPA has evaluated technologies that historically have been selected consistently at other sites 
using the remedy-selection criteria set out in the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP). Having reviewed currently available performance data on 
the application of remedial technologies, the EPA has determined what remedy or set of 
remedies are presumptively the most appropriate ones to address specific types or categories of 
sites. The EPA expects presumptive remedies to be considered at all appropriate sites. 
Presumptive remedies for landfills consist of containment remedies, such as landfill caps, and 
groundwater remediation remedies, such as standard pump-and-treat systems. The presumptive 
remedies also specify that all hot spots shall be removed or treated. 

As described throughout the FFS report, a selected remedial alternative will be 
implemented as an interim source control remedial action at the Area A Landfill site. The study 
is therefore described as an FFS rather than a conventional feasibility study (FS) for three 
reasons. The study focused on: (1) the development and selection of potential remedial 
alternatives for one operable unit (i.e., contaminated soils/landfill contents); (2) implementation 
of a presumptive remedy to control the source of contamination; and (3) several selected 
remedial alternatives that use commercially available, proven technologies. 
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The Area A Landfill remedial action will be implemented in accordance with all 
administrative procedures in the NCP for remedial actions. The remedial actions selected, based 
on the FFS, are intended to be final remedial actions in that: the cap selected will be the final 
cap, all hot spots will be removed, and no further excavation is expected to take place. 
However, the remedial actions are interim source control remedies for the operable unit 
addressed (i.e., soil and landfill contents) and interim actions for the site. The remedial actions 
in this FFS do not address all potential ecological and applicable or relevant and appropriate 
requirements (ARARs), in particular those due to contaminated groundwater; therefore, they are 
not final for the Area A Landfill site. Neither do the remedial actions recommended address 
all potential source control measures that may be required; therefore, they are not final source 
controls for the Area A Landfill. Monitoring wells in the Area A Landfill will be sampled 
periodically to assess site groundwater quality and site hydrology, as specified in the Phase II 
RI Work Plan. Based on this assessment, a determination will be made whether on-site 
groundwater remediation or additional source control measures are necessary to protect water 
quality as part of the final remedy for this site. 

PART FOUR: SITE HISTORY 

NSB-NLON consists of approximately 550 acres of land in southeast Connecticut in the 
towns of Ledyard and Groton, on the east bank of the Thames River, approximately six miles 
north of Long Island Sound. For almost 100 years, the Submarine Base (Subase) has served as 
a major support center for the U.S. Atlantic fleet. Of necessity, the Subase has used, handled, 
stored, and disposed of hazardous materials, some of which have contaminated soil and/or 
ground or surface water in areas of the Subase. 

The Area A Landfill site is located in the northeastern and north-central section of the 
Subase. The site, covering approximately thirteen acres, is a relatively flat area bordered by a 
steep, wooded hillside to the south, a steep wooded ravine to the west, and the Area A wetland 
to the north. Aerial photographs show that the landfill appears to have extended eastward along 
the wetland as far as the present position of the tennis courts. The aerial photographs indicate 
that landftllmg in the eastern portion of the site near the tennis courts occurred separately from 
landfilling in the western portion; soil borings and sample analyses indicate that the eastern 
portion may consist of clean fill rather than solid wastes. Additional investigations of this area 
are proposed by the Navy. If these studies indicate the eastern portion consists of clean fill, the 
cap will not extend into this area. Runoff from the landfill drains as overland flow north into 
the Area A wetland; the runoff discharges to the Area A downstream and into the Thames River. 

The landfill opened sometime before 1957. After the Subase incinerator closed in 1963, 
all wastes, including all nonsalvageable materials generated by submarines and base operations, 
were disposed of in the landfill. The landfill closed in 1973. 

After closure, a bituminous concrete pad was constructed in the southwest portion of the 
landfill for aboveground storage of industrial wastes. Steel drums, transformers, and electric 
switches were stored on the pad. All of these materials have been properly disposed of off site. 
The remainder of the landfill is not paved. 
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In recent years, sand bags and contractor supplies and equipment have been stored over 
the former landfill. Several transformers, excavated underground storage tanks, crane weights, 
and other equipment, are stored on the bituminous concrete pad in the southwest portion of the 
landfill. A gravel-covered parking lot also exists at the former landfill. 

PART FIVE: SOIL CONTAMINATION AT THE AREA A LANDFILL 

Surface and subsurface soil samples were collected at the Area A Landfill. Each sample 
was analyzed for volatile organic compounds (WCs), semivolatile organic compounds (SVOCs), 
pesticides, PCBs, and inorganics. Chemical concentrations found in the soil were then compared 
to Applicable or Relevant and Appropriate Requirements (ARARs) and “to be considered” 
(TBC) values. ARARs and TBC values are based on cleanup standards or other environmental 
protection requirements or criteria, either set forth in the law or in relevant federal or state 
guidance materials. Tests revealed the presence of the following contaminants: 

l VOCs were detected at one or more sampling locations, predominantly consisting 
of toluene, ethylbenzene, and total xylenes. 

l SVOCs, predominantly PAHs, were detected in soils collected across the site. 

l PCBs were detected at several of the sampling locations. 

l Pesticides were detected at all of the locations sampled across the site, primarily 
at low concentrations. 

l Dioxin was found in only one sample, at low concentration. Dioxin is not 
considered to be a chemical of concern at this site. 

l Lead was found in significant concentrations in only two samples. Levels of 
other inorganics were found at slightly elevated levels. These constituents do not 
appear to be of concern at this site. 

A risk assessment was performed using these analytical results; the only potential risks 
of concern identified regarded PCB-contaminated soils near the bituminous concrete storage pad 
located in the Area A Landfill. 
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PART SIX: REMEDIAL ACTION OBJECTIVES 

Remedial action objectives are designed to protect human health and should reduce or 
eliminate potential health risks posed by the site. Cleanup objectives, at a minimum, must 
comply with the statutory requirements for CERCLA remedies as promulgated in the National 
Contingency Plan (NCP). They must also meet all ARARs. In order to define remedial action 
objectives for this site, the following are established: 

l the contaminants of concern (in this case, PCBs); 

l the media (air, soil, or water) in which the contaminants occur (in this 
case, soil); 

l the potential exposure routes or pathways by which the contaminants may 
reach potential receptors (persons, animals, or the environment); 

l the remediation goals (the elimination or reduction of contamination to acceptable 
levels). 

Based on the information gathered thus far, along with the results of the human health 
risk assessment, a remedial action objective was developed that would reduce exposure of 
workers to PCBs in both surface and subsurface soils. Individuals considered to be at risk are 
workers involved in loading and unloading wooden pallets and those involved in excavation for 
storm sewers. PCBs are the only contaminant of concern in the soil at the Area A Landfill. 

Although elevated concentrations of other contaminants (VOCs, PAHs, and inorganics, 
including lead) were of general concern, they do not pose a risk to worker human health or the 
environment in the soil. To address these concerns, and meet ARAR requirements regarding 
closure of hazardous waste disposal areas, a second general remedial action objective was 
developed to control, minimize, or eliminate, to the extent necessary to protect human health 
and the environment, the post-closure escape of hazardous substances to the environment. This 
objective also protects ecological receptors by preventing the migration of contaminants from 
the landfill to the adjacent wetlands, and should improve groundwater quality by preventing the 
migration of contaminants in unsaturated materials to groundwater. 

Target remedial levels are designed to ensure that there is little opportunity for individuals 
to encounter hot spots where patches of contaminants may be present at elevated levels and that 
overall risks associated with activities at the Area A Landfill are low. Because contaminants 
have been observed to occur in patches within the landfill, remediation focused at addressing 
these patches should ensure that risk reduction objectives are met. These measures should also 
ensure that risks to other receptors (animals or the environment) are at acceptable levels. 

The soils being considered for remediation were selected based on elevated levels of 
PCBs. The remedial action at this site is specifically aimed at remediating source or hot spot 
areas and providing engineering controls for the landfill to minimize the escape of hazardous 
substance. Hot spot areas are defined as areas where levels of PCBs in surface soils exceed 10 
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ppm or where levels of PCBs in subsurface soils exceed 50 ppm. Only surface and accessible 
subsurface soils, down to a depth of 10 feet, are being considered for removal. Two distinct 
areas near the concrete pad have been identified for soil excavation and removal. The total 
volume of PCB-contaminated soils is estimated to be approximately 300 cubic yards. The 
landfill itself covers nine acres and contains greater than 200,000 cubic yards of material. 
Specific target goals for PCBs at the Area A Landfill site are as follows: 

Surface Soils: The remedial objective for surface soils is based on the continued 
industrial use of the landfill. Worker health risk was calculated using a number of very 
conservative assumptions, including the amount of exposure to PCBs in the soil for a specified 
number of days a year, for three years. A target level of 10 parts per million (ppm) in surface 
soil was suggested because it is consistent with levels that have been used elsewhere to guide 
cleanup efforts. This concentration will ensure that there are no hot spots for exposure to soils 
within the Area A Landfill. 

Subsu@ce Soils: Workers involved in excavation activities could periodically encounter 
PCBs in subsurface soils. A target level of 50 ppm is suggested for subsurface soils. The 
assumptions used to calculate worker health risk assume less frequent exposure to subsurface 
soils than to surface soils because excavation of subsurface soils will occur infrequently as 
compared to pallet moving activities. For this reason, a concentration of 50 ppm (as compared 
to 10 ppm) should provide adequate health protection. The target level is consistent with levels 
that have been used to evaluate PCBs and to guide remedial efforts elsewhere. 

PART SEVEN: SCREENING OF TECHNOLOGIES AND 
ALTERNATIVES 

All potential feasible technologies were screened on a preliminary basis, and those 
technologies that passed this initial screening were evaluated based on effectiveness, 
implementability, and cost. Based on these screenings 12 technologies were retained to be 
assembled into remedial alternatives as follows: 

No Action 

Technology 

Applicability 

Landfill Contents Soils PCB-Contaminated Hot Spot 
0 0 

Access Restrictions 0 0 

Horizontal Barrier Cap 0 0 

Site Grading & Storm Water Management l 0 

Excavation - Backhoe 

Solvent Extraction 

On-Site Incineration I I 0 

On-Site Thermal Desorption 

Off-Site Incineration 

Off-Site RCRA Landfill 

On-Site Backfill 
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Development and Screening of Remedial Alternatives. Eight alternatives incorporating the 
retained technologies were developed and evaluated regarding effectiveness, implementability, 
and cost. The following four alternatives which are described herein were retained for detailed 
analyses: 

Alternative 2L- 1 No Action 

Alternative 2G3 Cap 
Placement of impervious landfill cap. 

Alternative 2L-4 Incineration 
Placement of an impervious landfill cap; and removal and off-site 
incineration of PCB-contaminated soils. 

Alternative 2L-5 RCRA Landfill 
Placement of an impervious landfill cap, and removal and off-site 
landfill of PCB-contaminated soils. 

PART EIGHT: DETAILED ANALYSIS OF ALTERNATIVES 

Each of the retained alternatives was evaluated against nine criteria. The final remedial 
alternative selected for this site must represent the best balance among the evaluation criteria. 

The first two criteria must be met before any alternative may be carried forward for 
further evaluation. 

1. Overall protection of human health and the environment addresses how an alternative 
as a whole will protect human health and the environment over time. This criterion 
includes an assessment of whether risks are properly eliminated, reduced, or 
controlled. 

2. Compliance with applicable or relevant and appropriate requirements (ARARs) 
addresses whether or not a remedy complies with all state and federal environmental 
and public health laws and requirements that apply or are relevant and appropriate 
to the site conditions and cleanup options. 

The next five criteria are used as primary balancing criteria when evazuating alternatives: 

3. Short-temz effectiveness refers to the likelihood of any adverse effects on human 
health or the environment that may be posed during the construction and 
implementation of the alternative. 

4. Long-term eflectiveness and permanence refers to the ability of the alternative to 
maintain reliable protection of human health and the environment over time once the 
cleanup activity has been completed. 
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5. Reduction of toxicity, mobility, or volume measures the overall performance of an 
alternative. The 1986 amendments to the Superfund statute (SARA) emphasize that, 
whenever possible, the selected remedy should utilize a treatment process that 
permanently reduces the level of toxicity of contaminants at the site, the spread of 
contaminants away from the source (mobility), and the volume, or amount, of 
contamination at the site. 

6. Implementability evaluates the technical and administrative feasibility of an 
alternative, including the availability of materials and services needed for the 
alternative. 

7. Cost includes the capital (up-front) cost of implementing the alternative as well as the 
cost of operating and maintaining the alternative over the long term. 

The final two criteria are considered in the final selection among otherwise viable alternatives: 

8. State acceptance addresses whether, based on its review of the PUFFS and Proposed 
Plan, the State concurs with, opposes, or has no comment on the alternative the Navy 
is proposing as the remedy for the site. 

9. Community acceptance addresses whether the public concurs with the Proposed Plan, 
a public document that explains the rationale behind the selection of the preferred 
remedial alternative. Community acceptance of this Plan will be evaluated based on 
comments received at the upcoming public meeting and during the public comment 
period. 

Presented below is a summary description of each alternative and the evaluation of each 
alternative. 

Alternative 2L-1: No Action. Analysis of the No Action alternative is required by 
Federal law and is included for comparison with other alternatives. A No Action alternative is 
developed for each Superfund site to assess impact on public health and the environment if no 
measures are taken to correct current site conditions. The no-action alternative would only be 
used if the site posed little or no risk to public health and the environment. 

The No Action alternative for the Area A Landfill would consist of taking no action to 
either contain, treat, or otherwise minimize risk. In addition, no long-term maintenance, 
monitoring, or institutional controls would be implemented at the site. 

Risks associated with this alternative. The alternative provides no control of exposure 
to contaminated soils, and therefore, does not reduce the risk to human health or the 
environment. It also allows for further migration of contaminated soils. This alternative is 
unacceptable, as it would not provide adequate protection to either persons or the environment. 

Estimated Time for Construction: no construction 
Estimated Total Cost: 0 
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Alternative 2L-3: Capping Only. This alternative consists of the installation of a 
thirteen-acre impervious cap over areas of the site where wastes have been disposed of. The cap 
would consist of a bentonite composite liner overlain with an impervious flexible membrane 
liner, and with drainage netting, geotextiles, and an operating surface. The operating surface 
would be 12 inches thick and its composition would consist of non-compacted granular soils 
overlain by asphalt. The cap would be graded to prevent run-on and promote runoff. 

A subsurface drainage trench would be installed to collect water in the shallow 
overburden flowing to the site and reroute it around the landfill to prevent this water from 
contacting landfill contents/soils. Access to the site would be controlled by continued 
maintenance of the existing perimeter fence and security procedures. 

Proper maintenance of the cap would be necessary to ensure its long-term integrity. The 
Subase would develop operations and maintenance procedures that prevent any digging or other 
activities (without prior approval) that could jeopardize the integrity of the cap. Also, 
institutional controls would be implemented that would provide notice of hazardous materials at 
the site, and could include a provision for proper approval of any site excavation/construction 
activities to ensure the integrity of the cap, adequate worker protection, and other environmental 
considerations. 

Risks associated with this alternative. The cap alternative effectively eliminates the 
principal threats posed by this site which are risks to human health due to direct contact. This 
alternative also minimizes infiltration and erosion, thereby reducing off-site migration of 
contaminated soils. 

In the short term, any potential exposure to fugitive dust particles and gases would be 
controlled through procedures designed to control such exposure. In the long term, the 
installation of the cap would effectively eliminate human exposure to surface soils and landfill 
contents since they become inaccessible, thereby eliminating risks due to direct contact or 
ingestion. However, construction workers performing excavations to maintain utilities or who 
engage in similar below-surface activities would still be exposed to contaminants in both surface 
and subsurface soils, since they would need to penetrate the cap to accomplish the work. Such 
construction activities are unlikely, and operations and maintenance procedures would be 
developed to prevent unauthorized activities. 

Capping does not eliminate the possibility that contaminants in the saturated zone could 
leach into the groundwater. 

A five-year review would be required with this alternative, as no hazardous substances 
would be removed. If a remedial action results in any hazardous substance remaining on site, 
CERCLA requires that a remedy must be reviewed at least every five years to assure human 
health and the environment are being protected. 

Estimated time for construction: 12 months 
Estimated capital cost: $2,833,000 
Estimated operation and maintenance cost: $1,774, ooo 
Estimated total cost: $4,607,000 
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Alternative 2L4: Off-Site Incineration. This alternative includes the removal and off- 
site incineration of all contaminated soil hot spots. The soil removal/disposal would be followed 
by the placement of an impervious cover over the entire area where wastes have been disposed. 
All surficial soils containing PCBs greater than 10 ppm and all deeper, accessible soils (to a 
depth of 10 feet) containing PCBs greater than 50 ppm would be excavated and incinerated off 
site. The excavation areas, totalling approximately 300 cubic yards, are located near the 
bituminous concrete pad. After completion of the initial excavation, additional soil samples 
would be taken and analyzed to confirm that target-cleanup levels were met. If not, excavation 
would continue until samples confirmed that target cleanup levels were met or until a depth of 
10 feet is reached. 

The impervious cap, which would cover thirteen acres of the site, would consist of an 
impervious bentonite composite liner overlain with an impervious flexible membrane liner and 
with a drainage netting, nonwoven geotextiles, and an operating surface. The operating surface 
would be 12 inches thick and consist of non-compacted granular soils overlain by asphalt. The 
cap would be graded to prevent run-on and promote runoff. 

A subsurface drainage trench would be installed to collect water in the shallow 
overburden flowing to the site and reroute it around the landfill to prevent this water from 
contacting landfill contents/soils. Access to the site would be controlled by continued 
maintenance of the existing perimeter fence and security procedures. 

Proper maintenance of the cap would be necessary to ensure its long-term integrity. The 
Subase would develop operations and maintenance procedures that prevent any digging or other 
activities (without prior approval) that could jeopardize the integrity of the cap. Also the 
institutional controls would be implemented that would provide notice of hazardous materials at 
the site, and could include a provision for property approval of any site excavation/construction 
activities to ensure the integrity of the cap, adequate worker protection, and other environmental 
considerations. 

Risks associated with this alternative. This alternative would effectively eliminate the 
principal threats posed by this site which are risks to human health from direct contact of 
contaminated soils. In addition, workers involved in future subsurface construction projects 
would be protected from risks because accessible soils containing contaminants above target- 
cleanup levels would be removed. 

Because this alternative would require a substantial amount of material handling, there 
may be a short-term potential for exposure to con taminants from dust generated during removal, 
grading, and transport of soil. These short-term exposures would be reduced through the use 
of protective clothing and other measures specified by an on-site health and safety plan. 

In the long term, removal and disposal of surface and subsurface soils off site would 
permanently eliminate exposure to accessible contaminated soils, since all of these soils would 
be removed. In addition, installation of the impervious cap would effectively eliminate human 
exposure to any unidentified isolated hot spots or to contaminants in inaccessible soils. 
Installation of the cap does not eliminate the possibility that contaminants in the saturated zone 
may leach to the groundwater. 
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A five-year review would be required with this alternative, as not all hazardous 
substances are being removed. If a remedial action results in hazardous substances remaining 
on site, CERCLA requires that a remedy must be reviewed at least every five years to assure 
human health and the environment are being protected. 

Estimated time for construction: less than 14 months 
Estimated capital cost: $3,332,000 
Estimated operations and maintenance cost: $1,774,000 
Estimated total cost: $5,106,000 

Alternative 2L-5: Off-Site RCRA Landfill. This alternative includes the removal and 
off-site landfill of all contaminated soil hot spots. The soil removal/disposal would be followed 
by the placement of an impervious cover over the entire area where wastes have been disposed. 
All accessible soils in hot spot areas would be excavated and disposed of at an off-site licensed 
hazardous waste (RCRA) landfill. All surface soil containing PCBs greater than 10 ppm and 
deeper accessible soils (up to 10 feet) containing PCBs greater than 50 ppm would be removed. 
Accessible soils are defined as those soils that a person could potentially be exposed to, from 
the ground surface to a depth of 10 feet. The excavation areas are located adjacent to the 
bituminous concrete pad and consist of about 300 cubic yards in all. After completion of the 
initial excavation, additional soil samples would be taken and analyzed to confirm that target 
cleanup levels were met. If target levels are not met in any area sampled, excavation would be 
continued until excavation samples confirm that target cleanup levels were met or until a depth 
of 10 feet is reached. 

The disposal would be followed by the placement of an impervious cap over the entire 
thirteen-acre area where wastes have been disposed of. The cap would consist of an impervious 
bentonite composite liner, overlain with an impervious flexible membrane liner and with a 
drainage netting, nonwoven geotextile, and an operating surface. The operating surface would 
be 12 inches thick and consist of non-compacted granular soils overlain by asphalt. The cap 
would be graded to prevent run-on and promote runoff. Although the cap would be designed 
to allow continuation of current Area A Landfill operations, proper maintenance of the cap and 
fence would be required to ensure its long-term integrity. Operations and Maintenance 
procedures to prevent any unauthorized digging or other activities that could jeopardize the 
integrity of the cap would be developed as well. 

A subsurface drainage trench would be installed to collect water in the shallow 
overburden flowing to the site and reroute it around the landfill to prevent the water from 
contacting landfill contents/soils. Access to the site would be controlled by continued 
maintenance of the existing perimeter fence and security procedures. 

Risks associated with this alternative. This alternative would effectively eliminate the 
principal threats posted by this site which are risks to human health due to direct contact and off- 
site migration of con taminants via erosion and infiltration. In addition, future workers involved 
in subsurface construction would be protected from risks because accessible soils containing 
concentrations above target cleanup levels would be removed. Such activities are unlikely to 
occur since operations and maintenance procedures to be followed at the Landfill, along with 
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institutional controls, would protect the cap by preventing unauthorized excavation or other 
activities that could jeopardize the integrity of the cap. Future construction activities could 
involve disturbing contaminated soils; however, no future construction projects are planned for 
the Area A Landfill. 

Short term exposures to contaminated soil under this alternative would be of potential 
concern, as removal, grading, and transport of soil may allow some ingestion of soil or dermal 
(through the skin) exposure. Fugitive dust particles and gases are also a concern in the short 
term. These risks are controllable through a health and safety plan which calls for protective 
clothing and other measures designed to reduce this exposure. 

In the long term, the disposal of surface and subsurface soils in an off-site location would 
permanently eliminate risk of exposure to accessible contaminated soils since all of these soils 
would be removed. Installation of the cap in the long term would also effectively eliminate 
human exposure to any unidentified isolated hot spots or to inaccessible soils. Installation of the 
cap does not eliminate the possibility that contaminants in the saturated zone may leach to 
groundwater. 

A five year review would be required with this alternative as not all hazardous substances 
are being removed. If a remedial action results in hazardous substances remaining on site, 
CERCLA requires that a remedy must be reviewed at least every five years to assure human 
health and the environment are being protected. 

Estimated Time for Construction: less than 13 months 
Estimated Capital Cost: $3,050,000 
Estimated Operation and Maintenance Cost: $1,774, ooo 
Estimated Total Cost: $4,824,000 

PART NINE: COMPARATIVE ANALYSIS OF ALTERNATIVES 

The last section of the FFS compares the four alternatives evaluated in detail. A 
summary of this analysis is presented in the following table. As shown therein, areas of 
differences are demonstrated rather than areas of commonality since all but one alternative, the 
No Action alternative, require capping. 
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COMPARATIVE ANALYSIS SUMMARY 
AREA A LANDFILL 

Alternative 2G1 Alternative 2G3 Alternative 2L-4 Alternative 2L5 
Assessment Factors No Action Cap Off-Site Incineration Off-Site RCRA Landffl 

, Overall Protection of No significant reduction in risk. Eliminates risk due to direct contact Eliminates risk due to direct contact Eliminates risk due to direct contact 
Human Health and the and ingestion/inhalation. Prevents and ingestion/inhalation and by and ingestion/inhalation and by 
Environment erosion and infiltration. removing hot spots protects future removing hot spots protects future 

utility construction workers. Prevents utility construction workers. Prevents 
erosion and infiltration. Elimiiates erosion and infiltration. Eliminates 
some contaminated material. some contaminated material. 

!. Compliance with ARARs The following ARARs are not met: This alternative meets all ARARs. This alternative meets all ARARs. This alternative meets all ARARs. 
ARARs for ground and surface water ARARs for ground and surface water ARARs for ground and surface water 

- Federal and state RCRA hazardous quality are not within the scope of this quality are not within the scope of this quality are not withii the scope of this 
waste disposal area closure interim remedial action. This interim remedial action. This interim remedial action. This 
standards alternative would improve water quality alternative would improve groundwater alternative would improve groundwatel 

to the extent that infiltration is quality to the extent that some quality to the extent that some 
ARARs for ground and surface water prevented. contaminated soils are removed and contaminated soils are removed and 
quality are not within the scope of this infiltration is prevented. infiltration is prevented. 
interim remedial action. This 
alternative does not improve water 
quality. 

1. Long-Term Effectiveness No reduction in constituent By preventing direct contact, risks to By preventing direct contact, human By preventing direct contact, human 
and Permanence concentrations in any media. human health are prevented except for health risks due to direct contact are health risks due to direct contact are 

risks to potential future. construction eliminated and risks to future eliminated and risks to future 
l Magnitude of Residual workers which are low. utility/construction workers are reduced utility/construction workers are 

Risk to very low levels by removal of reduced to very low levels by removal 
contaminated PCB hot spots. of contaminated PCB hot spots. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. . ...... ........................................................................ .................................................................... 
l Adequacy and Reliability No controls over remaining Controls considered reliable and Controls considered reliable and Controls considered reliable and 

of Controls contamination. adequate, however if utility/ adequate. Contaminated soil hot spots adequate. Contaminated soil hot spots 
construction activities took place are removed thus long-term protection are removed thus long-term protection 
without adequate protection there would will be provided in these areas. will be provided in these areas. 
be potential health risks. 

1. Reduction of Toxicity No reduction of toxicity, mobility or 
Mobility, or Volume volume. 

No reduction in toxicity or volume. No reduction in toxicity or volume for No reduction in toxicity or volume for 
Contaminants in unsaturated zone will the majority of landfall soils. the majority of landfill soils. 
be less mobile due to the reduced Contaminants in the unsaturated zone Contaminants in the unsaturated zone 
infiltration. will be less mobile due to the reduced will be less mobile due to the reduced 

infiltration. Soil hot spots will be infiltration. Soil hot spots will be 
eliminated, thereby reducing the total eliminated, thereby reducing the total 
volume of contaminated materials on volume of contaminated materials on 
site. Ultimately, these soil hot spots site. Ultimately, these soil hot spots 
will be incinerated, thereby destroying will be landfdled, therefore there is no 
the PCBs which will result in a net net reduction in toxicity. However, 
reduction in toxicity. mobility will be reduced at the off-site 

RCRA landfill. 



COMPARATIVE ANALYSIS SUMMARY (continued) 
AREA A LANDFILL 

Alternative 2L-1 Alternative 2L-3 Alternative 2L-4 Alternative 2L-5 
Assessment Factors No Action Cap Off-Site Incineration Off-Site RCRA Landfii 

i. Short-Term Effectiveness Not applicable. Cap placed within 12 months. Soils excavated and removed within I4 Soils excavated and removed within 1 
l Time until protection is months. months. 

achieved ,..,.,...............,.,.............................. . . . . . . **a . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... 
l Protection of community Risks to community not increased, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................. 
Potential for windblown dust during Potential for windblown dust during Potential for windblown dust during 

during remedial action however, contaminants still have grading activities. Protection provided grading and excavation activities. grading and excavation activities. 
potential to migrate off site. by use of dust suppressants. Protection provided by use of dust Protection provided by use of dust 

suppressants. Small potential for spills suppressants. Small potential for spill 
during transport. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................. .... ............................................ during transport. 

l Protection of workers Not applicable. 
................................,.........,................................._.............................................................. 

Protection from ingestion, direct Protection from ingestion, direct Protection from ingestion, direct 
during remedial action contact, and inhalation of soil provided contact, and inhalations of soil provided contact, and inhalations of soil 

by proper health and safety procedures. by proper health and safety procedures. provided by proper health and safety 
procedures. 

5. Implementability No activities to implement. Cover installation easy to implement. Cover installation and removal activities Cover installation and removal 
l Technical feasibility easy to implement. activities easy to implement. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..a . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . ................................................................... . ........................................................................... ,.................................................................. 
l Administrative feasibility No approval necessary. Some coordination required with Some coordination required with Some coordination required with 

hazardous waste agencies to ensure that hazardous waste agencies to ensure that hazardous waste agencies to ensure 
cap and closure meet relevant and cap and closure meet relevant and that cap and closure meet relevant and 
appropriate requirements and with appropriate requirements and with appropriate requirements and with 
water discharge agencies to ensure that water discharge agencies to ensure that water discharge agencies to ensure tha 
the groundwater discharge to the the groundwater discharge to the the groundwater discharge to the 
wetlands meets substantive wetlands meets substantive wetlands meets substantive 
requirements. requirements. Approvals required for requirements. Approvals required for 

disposition of PCB hot spots in the off- disposition of PCB hot spots in the off 
site incineration. No difficulties are site landfill. No difficulties are 
anticipated. anticipated. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ........................................................................ ........................... . ..... ...... ................................. 

No services or material required. 
.............................,...,........,........................, 

l Availability of services Contractors and materials are locally Contractors and materials are locally Contractors and materials are locally 
and materials available. available. Off-site incineration capacity available. Adequate off-site landfill 

is available. Temporary capacity capacity is available. 
shortfalls are possible. 

1. cost $0 $2,834,000 $3,332,000 $3,050,ooo 

l Capital cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............................. . ....... . ....................... ..... .... . ..... .............................................................. ...... .... 
l O&M (Present Worth) $0 $1,774,c4hI 

..................................................................., 
$1,774,0oo $1,774$00 

costs ..,................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... 
l Total Cost $0 $4,~8,~ 

........................................................... . ....................................................................,.........., 
$5,106,000 $4,824,000 

1. State Acceptance To be determined following state To be determined following state To be determined following state To be determined following state 
review. review. review. review. 

). Community Acceptance To be determined based on public To be determined based on public To be determined based on public To be determined based on public 
comment. comment. comment. comment. 



1.0 INTRODUCTION 

This focused feasibility study (FFS) report was developed under the Navy’s Installation 
Restoration Program. The FFS pertains to the Area A Landfill site located within the Naval 
Submarine Base - New London (NSB-NLON) in Groton, Connecticut. The overall process 
leading up to the development of this FFS is presented in the subsection 1.1, while subsection 
1.2 describes the purpose and scope of the FFS. 

1.1 The Process Resultiw In This F’FS 

To offer an overview of the meraZZ site on which the Area A Landfill site is located, the 
NSB-NLON consists of approximately 547 acres of land and associated buildings in southeastern 
Connecticut in the towns of Ledyard and Groton. NSB-NLON is on the east bank of the 
Thames River, approximately six miles north of Long Island Sound. Figures l-l and l-2 show 
the overall NSB-NLON site vicinity and location, respectively. NSB-NLON was placed on the 
National Priorities List (NPL) on August 30, 1990, by the U.S. Environmental Protection 
Agency (hereinafter referred to as the EPA) pursuant to the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) of 1980. 

A Phase I Remedial Investigation (RI) was completed on nine sites within the overall 
NSB-NLON site. Area A, which includes the Area A Landfill, was one of the nine sites 
included in the Phase I RI. The Phase I RI report (Atlantic, August 1992) evaluated potential 
risks to human health and the environment posed by the presence of various chemical 
constituents in soils and groundwater at each site. Based on the RI results, several of the nine 
sites, including the Area A Landfill site, were determined to pose potential risks. 

To address the potential risks at these sites, a feasibility study (FS) was initiated to 
identify and evaluate remedial alternatives for the sites. As work on the FS progressed, the EPA 
expressed concern about the adequacy of the data with respect to the extent of contamination; 
the FS was based on that data. Work on the FS was subsequently terminated, and a Phase II 
RI Work Plan (Atlantic, May 1993) was developed to address the EPA concerns and to 
implement recommendations made in the Phase I RI. The Navy obtained approval of the Phase 
II Work Plan from the EPA and the Connecticut Department of Environmental Protection 
(CTDEP) and has provided supplemental data to the EPA. The EPA agreed to allow the Navy 
to go ahead with the FFS, based on the aggregate of the preliminary and supplemental data 
collected. 

The time required for full implementation of the Phase II RI Work Plan, preparation of 
a Phase II RI report, FS, and selection of final remedial alternatives for all of the NSB-NLON 
sites placed on the NPL may take several years. Therefore, the Navy decided to implement an 
initiative to accelerate remedial activities at four of the sites where risks had been positively 
identified. The intent of these accelerated remedial actions is to eliminate or minimize risks in 
a timely manner. These four sites and associated operable units (i.e., media) are: 

l Area A Landfill - Soils/Landfill Contents 
0 Area A Downstream/Over Bank Disposal Area (OBDA) - Sediments 
l Defense Reutilization Marketing Office (DRMO) - Soils 
l Spent Acid Storage and Disposal - Soils 
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The locations of these four sites are depicted in Figure l-3. 

The Navy, in its initiative to accelerate the Superfund process, developed a plan of action 
for selecting and implementing remedial actions at these four sites. This plan of action was 
described in a Briefing Document which was distributed to the EPA, CTDEP, and the 
Restoration Advisory Board (RAB) for review and comment (Atlantic, May 1993). The plan 
of action for the Area A Landfill site included the “fast tracking” of portions of the Phase II RI 
Work Plan for the timely collection of design data, completion of the FFS, and the design of 
remedial actions to mitigate risks. To avoid some of the long implementation time periods 
associated with the Superfund process, the Navy’s plan of action provided for the simultaneous 
preparation of FFS report and final design plans/specifications. 

1.2 Pumose and ScoDe 

The purpose of this FFS was to evaluate and select remedial actions to mitigate risks to 
human health and the environment posed by contaminated soil at the Area A Landfill site. This 
document-the FFS report on the Area A Landfill (soils/landfill contents)-therefore offers 
descriptions and evaluations on remedial alternatives for the prevention of human health risks 
posed by the contaminated soil. To achieve its stated purpose, this FFS report describes the 
rationale to support the implementation of a presumptive remedy to control the source of 
contamination (i.e., landfill contents/soils). Presumptive remedies are preferred technologies 
for common categories of sites, based on historical patterns of remedy selection and EPA 
scientific and engineering evaluation of performance data on technology implementation. The 
EPA has evaluated technologies that historically have been selected consistently at other past 
sites using the remedy-selection criteria set out in the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP). Having reviewed currently available performance data on 
the application of remedial technologies, the EPA has determined what remedy or set of 
remedies are presumptively the most appropriate ones to address specific types or categories of 
sites. The EPA expects presumptive remedies to be considered at all appropriate sites. 
Presumptive remedies for landfills consist of containment remedies, such as landfill caps, and 
groundwater remediation remedies, such as the standard pump-and-treat systems. The 
presumptive remedies specify that all hot spots will be removed or treated. 

As described throughout this FFS report, a selected remedial alternative will be 
implemented as an interim source control remedial action at the Area A Landfill site. This study 
is therefore described as an FFS rather than a conventional feasibility study (FS) for three 
reasons. The study focused on: (1) the development and selection of potential remedial 
alternatives for one operable unit (i.e., contaminated soils/landfill contents); (2) implementation 
of a presumptive remedy to control the source of contamination; and (3) several selected 
remedial alternatives that use commercially available, proven technologies. 

A Proposed Plan on the Area A Landfill, which is a public document describing the 
preferred remedy and the basis for its selection, was developed concurrently with the preparation 
of this FFS report. Following completion of the FFS and the Proposed Plan, final concurrence 
from EPAKTDEP will be obtained for the FFS report, proposed plan, and target-remediation 
levels. Public participation will consist of a public notice, an informal public hearing, and a 
public comment/interaction period. A draft Record of Decision (ROD) and responsiveness 
summary will then be prepared for review by the EPA, CTDEP, RAB, and the general public 
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community. The ROD will then be signed by the Navy upon full consideration of all comments 
received. 

The Area A Landfill remedial action will be implemented in accordance with all 
administrative procedures in the NCP for remedial actions. The remedial actions selected, based 
on this FFS, are intended to be final remedial actions in that: the cap selected will be the final 
cap, all hot spots will be removed, and no further excavation is expected to take place. 
However, the remedial actions are interim source control remedies for the operable unit 
addressed (i.e., soil and landfill contents) and interim actions for the site. The remedial actions 
in this FFS do not address all potential ecological and applicable or relevant and appropriate 
requirements (ARARs), in particular those due to contaminated groundwater; therefore, they are 
not final for the Area A Landfill site. Neither do the remedial actions recommended address 
all potential source control measures that may be required; therefore, they are not final source 
controls for the Area A Landfill. Monitoring wells and surface water in the Area A Landfill 
will be sampled periodically to assess site groundwater and surface water quality and site 
hydrology, as specified in the Phase II RI Work Plan. Based on this assessment, a determination 
will be made whether on-site groundwater remediation or additional source control measures are 
necessary to protect water quality. 

1.3 ReDort Orpanization 

The FFS process is a progressive screening process consisting of the following elements: 

l the identification and screening of technologies; 
l the development and screening of remedial alternatives; 
l the detailed analysis of remedial alternatives; and 
l the comparative analysis of remedial alternatives. 

In addressing these elements, subsections 1.3.1 through 1.3.5 provide a brief overview 
of the remaining major sections (i.e., Sections 2 through 6) of this report. The primary purpose 
of Section 1.0, in addition to providing an overview of the purpose and scope of this FFS, is to 
provide a summary background of information obtained and data collected on the Area A 
Landfill site. Summary information from past reports on the Area A Landfill site is provided 
to describe the initial basis from which this FFS report was generated and to make this FFS 
report a stand-alone document. Section 1 .O herein therefore describes: 

l the purpose and scope of the FFS; 
l the organization and content of the FFS report; 
l historical and current descriptions of the overall NSB-NLON site in general and the 

Area A Landfill site in particular; 
l physical characteristics of the NSB-NLON site followed by one on the Area A 

Landfill site; 
l the nature and extent of contamination at the Area A Landfill site; 
l contaminant fate and transport at the Area A Landfill site; 
l potential risks to human health at the Area A Landfill site; 
l risks to ecological receptors at the Area A Landfill site; and 
l a summary of the ecological risks therein. 
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The organization of this FFS report therefore substantively follows EPA CERCLA guidance for 
conducting feasibility studies (U.S. EPA, 1988). 

1.3.1 Section 2 Content: Identification and Screening of Remedial Technoloties 

Section 2.0 of this report (Identification and Screening of Technologies) provides the 
following information: 

l an overview of the identification and screening process (subsection 2.1); 

l a discussion of contaminants of interest, allowable exposure based on risk 
assessment and ARARs, and the development of remedial action objectives 
(subsection 2.2); 

l a discussion of general response actions which potentially may achieve the 
remedial action objectives (subsection 2.3); 

l estimates of volumes of materials that may require remediation (subsection 
2.4); and 

l results of the identification of potential remediation technologies and process 
options, including the screening of these technologies/process options based on 
effectiveness, implementability, and cost (subsection 2.5). 

1.3.2 Section 3 Content: DeveloDment and Screenine of Alternatives 

Section 3.0 of this FFS report describes the rationale for combining various 
technologies/process options into alternatives. (That is, alternatives consist of a combination of 
process options organized for the remediation of a particular site.) Alternatives developed are 
described and evaluated with respect to effectiveness, implementability, and cost. 

1.3.3 Section 4 Content: Detailed Analvsis of Alternatives 

Section 4.0 of this report contains a detailed analysis of all alternatives that have made 
it through the screening process. Each remaining alternative is described and evaluated with 
respect to each of the nine evaluation criteria stipulated by the EPA. 

1.3.4 Section 5 Content: Commwative Analvsis of Detailed Alternatives 

Section 5.0 of this report provides a comparison of and summary on the detailed analysis 
of each alternative. 

1.3.5 Section 6 Content: References 

Section 6.0 provides a list of all reports, guidance documents, and other information used 
in compiling the data to generate this FFS report. 
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1.4 Site Backmound Overview 

This site background overview is presented at two different levels: (1) the NSB-NLON 
site in general, and (2) the Area A Landfill site within the overall NSB-NLON site. A site 
history profile, followed by a more current site description, is presented at both levels. 
Information provided in the following subsections has been summarized from the Phase I RI. 

1.4.1 The Overall NSB-NLON Site 

In addressing the overall NSB-NLON site, subsection 1.4.1.1 presents a brief historical 
narrative of how the site has been developed to its current configuration. A summary of 
previous environmental investigations and enforcement activities is also provided in subsection 
1.4.1.1. 

Subsection 1.4.1.2 describes the overall NSB-NLON site in terms of current operations, 
adjacent land use, economic profile, future development potential, and climate. 

1.4.1.1 NSB-NLON Site History 

In 1867, the state of Connecticut donated a 112-acre parcel on the east bank of the 
Thames River to the Navy. The Navy began using the property in 1868 when it was officially 
designated as a Navy Yard. The property was then used as a mooring site for small craft and 
obsolete warships, and as a coaling station for the Atlantic fleet. 

The Navy Department designated the site a Submarine Base (Subase) in 1916. During 
World War I, facilities at the base were expanded extensively; six piers and 81 buildings were 
added. In 1917, a Submarine School was established and in 1918 the Submarine Medical 
Center was founded. NSB-NLON experienced another period of growth during World War II. 
Between 1935 and 1945 the Navy built in excess of 180 buildings and expanded NSB-NLON 
from 112 to 497 acres through the acquisition of adjacent land. The growth of NSB-NLON 
continued after World War II. The Medical Research Laboratory was established in 1946. In 
1968 the status of the Submarine School was changed from an activity to a command and 
became the largest tenant on the base. The Naval Submarine Support Facility was established 
in 1974 and the Naval Undersea Medical Institute was established in 1975. NSB-NLON 
currently consists of over 300 buildings on 547 acres of land (U.S. Navy, 1988). 

Therefore, for almost 100 years, the Subase has served as a major support center for the 
U.S. Atlantic fleet. Of necessity the Subase has used, handled, stored, and disposed of 
hazardous materials, some of which have contaminated soil and or water. Some of the 
contamination is the result of accidental spills and leaks that happened in the past. The 
remainder is the result of disposal practices that were common in the past, but that are now 
known to be inadequate (i.e., landfilling). Currently, there are 23 sites which are known or 
presumed to be contaminated, as identified in the proposed Federal Facility Agreement (FFA), 
which is an interagency agreement that provides the framework for EPA, CTDEP, and the Navy 
to address environmental problems. A brief discussion of each of these sites is provided in the 
Community Relations Plan (Atlantic/Jordan Communications, Inc., February 1994). 
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Previous investigations and enforcement histories for NSB-NLON are summarized as 
follows: 

l Installation Restoration Prowam fZRP1. 1975. In response to the growing 
awareness of the potential effects of hazardous materials on human health and the 
environment, the Department of Defense (DOD) developed the IRP to investigate 
and clean up potential problem areas created by past events at federal facilities. 
The IRP was the catalyst for environmental investigations at the NSB-NLON. 

l Initial Assessment Studv (IAS). Envirodvne Engineers, Inc. (Envirodvne). 1982. 
The purpose of the IAS was to identify and evaluate past hazardous waste disposal 
practices at NSB-NLON and to assess the associated potential for environmental 
contamination. 

l VenXcation Studv, Wehran Erwineerina, Inc., 1988. The purpose of the 
Verification Study was to determine whether toxic and hazardous materials 
identified in the IAS were present on site and to further assess the potential impact 
of the contamination on human health and the environment. The presence of 
contamination at Area A was confiied during this study. 

l NSB-NLON is Placed on the National Priorities List (NPL) bv the U.S. EPA, 
Area A Landfill is included among the list of sites of concern. 1990. 

l Phase I Remedial Investiwtion (RI1 NSB-NLON. Atlantic Environmental 
Services, Inc. (Atlantic) 1992. Area A Landfill was identified as one of several 
NSB-NLON sites posing potential risks to human health and the environment. 

l Phase II RZ NSB-NLON Work Plan. Atlantic. 1993. Work to be performed 
during a Phase II RI, which addresses questions resulting from the Phase I RI, is 
detailed in this work plan. Additional investigations of Area A Landfill are 
included in the work plan. The purpose of the investigations is to fill data gaps 
from the previous investigation to define completely the extent and degree of 
contamination. 

l Federal Faci&v Aareement (FFA) for NSB-NLON, 1994. The Navy has entered 
into an FFA with U.S. EPA and the Connecticut Department of Environmental 
Protection (CTDEP) regarding the cleanup of environmental contamination at NSB- 
NLON. The document has been signed by all three parties and became effective 
on January 5, 1995. The FFA establishes the roles and responsibilities of each 
agency, sets deadlines for the investigation and cleanup of hazardous waste sites, 
and establishes a mechanism for the resolution of disputes among the agencies. 

l Draft Focused Feasibi.&v Stzu& (FFS). Atlantic, March 1994. This report, which 
is a revised draft of the March 1994 FFS report for the Area A Landfill site, 
includes: all relevant supplemental data from the Phase II FU collected by Atlantic 
for this FFS; the remedial action objectives, based on risk and ARARs; and an 
evaluation of several remedii alternatives to address Area A Landfill contents (i.e., 
soils). 
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1.4.1.2 NSB-NLON Site Descrbtion 

NSB-NLON provides a base command for naval submarine activities in the Atlantic 
Ocean. Additionally, NSB-NLON includes housing for Navy personnel and their families, 
submarine training facilities, military offices, medical facilities, and facilities designed for the 
maintenance, repair, and overhaul of submarines. 

Land use adjacent to the site is generally residential or commercial. Adjacent land use 
is shown in Figure 14. Residential development along Military Highway, Sleepy Hollow, Long 
Cove Road, and Pinelock Drive borders the site to the north and extends north into the Gales 
Ferry section of Ledyard. Property along Route 12 to the east of the site consists of private 
homes and open, wooded land. Further south on Route 12, development is mixed commercial/ 
residential and includes a church, automobile sales and repair facilities, convenience stores, 
restaurants, and a gas station. Private residences and an automobile service station are located 
along the south side of Crystal Lake Road; housing for Navy personnel is further south. Based 
on its position along the Thames River, Subase activities also affect the towns of Waterford and 
New London, which are located on the opposite shore of the river. 

The economy of the region is heavily dependent upon industry and government 
employment. Approximately 15,ooO military personnel are assigned to facilities in the region, 
including the Navy Submarine Base, the Coast Guard, and the Naval Underwater Systems 
Center. Industries allied closely with national defense include the Electric Boat Division of 
General Dynamics in Groton, which once employed approximately 20,000 civilians at its facility; 
that number is steadily decreasing because of Department of Defense cutbacks. Other major 
industries in the area include Dow Chemical; Pfizer, Inc. ; and Northeast Utilities. 

Tourism is becoming economically important to the region. Major tourist attractions 
include Mystic Seaport and Aquarium in Stonington and the Nautilus museum in Groton. 
Fishing and agriculture play a smaller role. Dairy and poultry farming are the major agricultural 
activities. Except for some commercial lobstering and other shellfish harvesting, fishing in the 
area is primarily recreational. Boating traffic on the river has increased in the past decade, as 
evidenced by the marinas on the river which cater to recreational boaters and fishermen. 

The effects of contaminants from NSB-NLON on the natural resources in the Thames 
River is the subject of on-going investigations and will be addressed in an appendix to the Phase 
II Remedial Investigation. The proposed remedy described herein should minimize contaminants 
present in the landfill from migrating into the Thames River. 

A major new economic force in the region is the Foxwoods Casino Complex, which 
opened in February 1992 in the town of Iedyard. Owned by the Mashantucket Pequot Indians, 
the Complex contains one of the largest casinos in the country, as well as hotel and resort 
facilities. During its first year of operation, Foxwoods employed over 3,800 people; the 
complex has since proposed plans for expansion into surrounding communities, a subject of 
intense local debate among potentially affected towns. 

The southeastern Connecticut region is proud of its recreational facilities, which include 
several beautiful beaches, coastal reserves and wetlands, and state forests. These features 
provide residents with year-round recreational, educational, and historical opportunities. The 
area contains much open land with potential for future development. 
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The towns of Ledyard and Groton typify the differences in the region’s local 
communities. Ledyard is primarily a residential community of approximately 15,000 people. 
Its expansive land area includes the village of Gales Ferry, which abuts the Subase. Like many 
other communities in New England, Ledyard has felt the effects of a slowing economy and is 
actively seeking ways to expand its tax base, which is 73% residential. It is governed by a 
mayor, an elected town council, and various commissions and boards. 

The town of Groton is a much more commercial and industrial community than Ledyard. 
It has two political subdivisions: the city of Groton and Groton Long Point. Other special 
districts are organized units of government within the town, having separate governing bodies. 
The districts were established by special acts of the state legislature for specific purposes such 
as fire and police protection. The districts are: (1) the Center Groton Fire District; (2) the city 
of Groton; (3) the Groton Long Point Association; (4) Mystic Fire District; (5) the Noank Fire 
District; (6) the Old Mystic Fire District; and (7) the Poquonnock Bridge Fire District. 

The town of Groton’s 45,000 residents are governed by a Town Council, assisted by a 
Town Manager, and use a representative town meeting structure. Council members are elected 
for two-year terms. The Town Manager is appointed by and directly responsible to the Council 
and serves for no definite term. 

Industry makes up more than 32% of the tax base for the town of Groton. Major 
industries include Electric Boat, Pfiier Inc., and Arwood Corp. Along Route 12 in Groton, 
seven parcels of land are residential complexes owned by the Navy. 

Southeastern Connecticut has a variable climate that is defined by both continental and 
maritime air masses and modified by its proximity to the Atlantic Ocean. The region lies in the 
path of prevailing westerlies and cyclonic disturbances that cross the country from the west or 
southwest toward the east and northeast. The prevailing winds are southwesterly in the summer 
and northwesterly in the winter. The average wind speed is around ten miles per hour. The 
region is exposed to occasional storms that ravel up the Atlantic coast. Storms in the region are 
laden with moisture from the ocean; in addition, some storms are tropical and occasional storms 
are of hurricane intensity. 

According to data from New London, Connecticut, the average annual temperature is 
approximately 50°F. Average monthly temperatures vary from 58-72°F in July and August to 
23-30°F in January and February. 

Precipitation averages approximately 44 inches per year as measured at New London over 
an 81-year interval. Precipitation ranges from 32 to 65 inches per year. The greatest amount 
of precipitation occurs in the months of March and August and the least in June and September. 
Evaporation averages approximately 23 inches per year (NSB-NLON Master Plan, 1988). 

1.4.2 Area A Landfill Site 

In addressing the Area A Landfill site in particular, subsection 1.4.2.1 provides a 
summary of its historic operations or uses. A summary of previous environmental investigation 
and enforcement activities pertaining to the Area A Landfill site is also provided in subsection 
1.4.2.1. 
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Subsection 1.4.2.2 provides a brief description of the main features and location of the 
Area A Landfill site. 

1.4.2.1 Area A Landfill Site Historv 

According to the IAS report, the landfill opened sometime before 1957. However, a 
1957 aerial photograph shows no apparent landfilling, indicating a somewhat later startup date. 
All materials generated by base operations that were not salvageable were incinerated, and the 
residues were disposed in the Goss Cove and Area A Landfills. The base incinerator ceased 
operating in 1963, and from 1963 to 1973 all wastes were disposed in the landfill, unburned. 
During this time, all non-salvageable materials generated by the submarines and base operations 
were disposed in the Area A Landfill and include: radioactive wastes and medical wastes from 
the hospital, industrial wastes from ship repair and maintenance facilities, commercial/residential 
wastes from housing and office facilities, and bulky wastes from construction activities. There 
are no records indicating the volume or type of waste disposal in the landfill. The former 
incinerator was located north of the Lower Subase along the waterfront at the present location 
of Building 478. 

The area fill method was reportedly used in landfill operations. The area fill method 
consists of filling an area in a sequence of cells and lifts. Each lift is a specified thickness and 
consists of several cells. Each cell can be viewed as a rectangular area which is filled from back 
to front. The front area is the “working face” and is the location where new refuse is placed 
and is the area that is covered on a daily basis. The cover material used on the landfill was 
gravel obtained from the Groton water supply reservoir. 

Landfilling operations ceased in 1973. After closure, a bituminous concrete pad was 
constructed in the southwest portion of the landfill for the aboveground storage of industrial 
wastes. The pad is still in existence and is located adjacent and to the northeast of Building 373, 
and south of the dirt road that extends through this area. At the time of the IAS survey, 42 steel 
drums, 87 transformers (mineral and PCB), and 60 to 80 electric switches were stored on the 
pad. Two transformers and several electrical switches were leaking. Past leakage of oil was 
also evident. Most drums were stacked on wooden pallets and those having PCB labels were 
covered and bound with plastic sheeting. All of these materials have since been properly 
disposed off site. There are no written records regarding storage of materials on the concrete 
pad. All available information regarding use of the pad is based on the IAS survey and 
interviews with Subase personnel, and has been provided herein. 

The IAS report also noted that refuse, including steel drums, oxygen candles, wood 
scrap, metal scrap, concrete, and tires, was exposed at the edge of the landfill adjacent to the 
wetland. The IAS reported that petroleum compounds had recently been poured from containers 
and had flowed into the wetland at two locations (northwestern portions of landfill). The IAS 
report also stated that when batteries were overhauled, spent sulfuric acid solution was 
transferred to barrels and transported to Area A for disposal. The acid was poured into trenches 
dug with a bulldozer and subsequently covered with soil. 
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Atlantic personnel performed an inspection of the Area A Landfill on September 30, 
1988. Orange leachate was observed along the toe of the slope of the landfill extending from 
the dike to the east end of the deployed parking lot. The slope of the landfill had been covered 
with fill and waste material in the landfill was not visible. 

Sand bags and contractors’ supplies and equipment were stored over the former landfill 
at the time of the inspection. Several transformers, removed underground storage tanks, crane 
weights, and other equipment were stored on the bituminous concrete pad in the southwest 
portion of the landfill. The remainder of the landfill is not paved. 

The construction of a paved parking lot on the southeast end of the Area A Landfill was 
planned but has been delayed indefinitely. 

1.4.2.2 Area A Landfill Site Descrktion 

Area A is located in the northeastern and north central section of the Subase. Area A 
includes four separate sites: (1) Area A Landfnl (the subject of this report); (2) Area A Wetland; 
(3) Area A Downstream Watercourse; and (4) Area A Overbank Disposal Area (OBDA). The 
Area A Landfill site is relatively flat with a steep ridge sloping down to the landfill on the south 
and the Area A wetland to the north. Aerial photos show the landfill extending easterly along 
the southern edge of the wetland area. The landfill is approximately 9 acres in size. Access is 
via a dirt road off Wahoo Avenue. Drainage from the landfill is from south to north through 
the wetlands and ultimately into streams which discharge to the Thames River. Figure l-5 
indicates the site drainage pattern and relative location of the Area A Landfill. 

As stated in subsection 1.4.1.1, the Area A Landfill may have operated for an 
undetermined number of years prior to 1957, although aerial photographs indicate otherwise. 
For 10 years (1963-1973) following the closing of the base incinerator, all non-salvageable 
materials generated by the submarines and base operations were disposed of in this nine-acre 
landfill. After the landfill closed, a bituminous concrete pad was built in the southwest portion 
of the landfill for aboveground storage of industrial wastes. Materials included steel drums, 
wood and metal scrap, concrete, tires, transformers (mineral and PCB) and electric switches, 
and some petroleum compounds. 

1.5 Site Phvsical Characteristics Overview 

Similarly to the site background overview, this site physical characteristics overview is 
presented at two different levels: (1) the NSB-NLON site in general, and (2) the Area A Landfill 
site within the overall NSB-NLON site. Characteristics including topography, soils, surficial 
geology, bedrock geology, surface-water hydrology, and groundwater hydrology are presented 
at both levels. 

1.51 Overall NSB-NLON Site Characteristics 

TommaDhy. The land around NSB-NLON is a series of low bedrock ridges that trend 
generally north-south. Lowlands between ridges are commonly wetlands and poorly drained 
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stream valleys. The Thames River adjacent to the west of NSB-NLON is flanked by glacially 
derived terrace deposits and more recent flood plain deposits. 

The topography of NSB-NLON (see Figure l-2) is dominated by bedrock ridges in the 
northern (elevation 180 feet above mean sea level, or MSL) and central (elevation 230 feet 
MSL) portions of the site as well as an off-site ridge (Baldwin Hill, elevation 245 feet MSL) 
located adjacently east of the site. The low-lying area (elevation 50 feet above MSL) between 
these ridges slopes to the west (USGS, 1984). The eastern portion of this area is a wetland 
(Area A) which drains through an earthen dike into an area that is 30 to 40 feet below the 
elevation of the wetland. A review of historical topographic maps and other historical 
information suggests that the construction of the dike in 1957, and the subsequent filling of the 
area east of the dike with sediments dredged from the Thames River, contributed to this 
difference in elevation. 

The southern and western portions of NSB-NLON are generally flat with sparse bedrock 
outcrops. 

Figure l-6 is a soils map of NSB-NLON prepared by the Soil Conservation Soils. 
Service (SCS, 1983). In general, soils at NSB-NLON have moderate to moderately rapid 
permeability according to the SCS information. Available water capacity is moderate to low, 
and runoff is rapid or very rapid. The pH is strongly to moderately acidic. Erosion hazard is 
severe. A detailed description of each soil follows (SCS, 1983). Figure l-6 shows soil 
classifications found at NSB-NLON. 

Regarding SCS soil descriptions, the following remarks are noted: (1) SCS soil grain 
size ranges are different from those used in geological and engineering practice; (2) SCS 
descriptions are based only upon the first five feet of soil from the surface; and (3) descriptive 
permeability ranges for a given soil type correspond to specific numerical values. 

Surficial Geolom. Information regarding the surficial geology present at the site was 
obtained from the USGS Surficial Geology of the Uncasville Quadrangle Map (USGS, 1960). 
Figure l-7 shows the surficial geology of the site. 

Most of the surficial deposits on site are unconsolidated glacial materials deposited during 
the Pleistocene Age. The remainder of the suticial deposits are the products of post-glacial 
geologic processes and man-made modifications. 

The glacial deposits are divided into two types: nonstratified drift (also known as till or 
ground moraine) and stratified drift (also known as outwash). Nonstratified drift was deposited 
in direct contact with the glaciers. Stratified drift was deposited by meltwater streams from a 
near or distant ice mass. 

Most of the bedrock on site is mantled by a thin layer of till which consists of a dense, 
heterogeneous mixture of clay, silt, sand and rock fragments ranging in size from cobbles to 
boulders. The majority of the material is unstratified but locally contains small pockets or lenses 
of stratified sand and gravel. Till is exposed on most of the upland surface and underlies 
outwash materials in the valleys. It varies considerably in thickness and in some places is 
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Definitions for Figure l-6, Soils Map 

CdC - Canton and Charlton. 3-15 k Slows - This complex consists of shape and two to 45 acres in size. The complex consists of 40 percent 
sloping to gently sloping, well drained, extremely stony fine sandy loams Hollis soil, 25 percent Chadton soil, 20 percent rock outcrop, and 15 
found on glacial till upland hills, plains and ridges. Stones and boulders percent other soils. The hazard of erosion is severe. Characteristics of 
cover eight to 25 percent of the surface. Hollis and Charhon soils are described above. 

Charlton, Canton and a number of other soils are mapped together because HkC - HizzckIev Sandv Loam. 3-15 % Slows - This gently sloping and 
there are no major differences in use or management. The mapped sloping excessively drained soil is a gravelly, sandy loam that is found on 
acreage of this group is approximately 55 percent Canton soil, 25 percent stream terraces, outwash plains, Lames and eskers. Most mapped areas 
Charlton soil and 20 percent other soils. are irregular in shape and between two and 25 acres in size. Erosion 

hazard is moderate or severe. 
Typically, the Canton soil has a black, fine sandy loam surface layer one 
inch thick. The subsoil is dark, yellowish-brown, fme sandy loam and Epically, the Hinckley soil has a dark brown, gravelly sandy loam surface 
sandy loam 23 inches thick. The substratum is grayish brown gravelly layer seven inches thick. The subsoil is yellowish-brown gravelly loamy 
sand to a depth of 60 inches or more. Permeability of the Canton Soil is sand 15 inches thick. The substratum is brownish-yellow very gravelly 
moderately rapid in the surface layer and subsoil and rapid in the coarse- sand to a depth of 60 inches or more. Permeability is rapid in the 
subsnatum. Available water capacity is moderate. Canton soil warms up surface layer and subsoil and very rapid in the substratum. Available 
and dries out rapidly in the spring. It is strongly acidic to medium acidic. water capacity is low, and runoff is medium or rapid. Hinckley soil 

warms up and dries out rapidly in the spring. It is strongly acidic or 
The Cbarhon soil typically has a very dark grayish brown, fine sandy loam 
surface layer three inches thick. The subsoil is dark yellowish brown, 
yellowish brown and light olive brown fme sandy loam 26 inches thick. 
‘Ike substratum is grayish brown fine sandy loam to a depth of 60 inches 
or more. Permeability of the Charlton soil is moderate or moderately 
rapid. Available water capacity is moderate. Charlton soil warms up and 
dries out rapidly in the spring. It is strongly acidic to medium acidic. The 
hazard of erosion is moderate- or severe. 

medium acidic. 

NW - Nsmumsdt SiIl Loam, 3-15 % &uses - This extremely stony silt 
loam is a gently sloping to sloping, well drained soil which is found on 
glacial till uplands hills, ridges and plains. Stones and boulders cover 
eight to 25 percent of the surface. Most mapped areas are irregular in 
shape and from 2 to 40 acres in size. The hazard of erosion is moderate 
or severe. 

CdD - Canton and Charlton. 15-35 % Slonea - This group consists of Typically, this Narragansett soil has a dark brown, silt loam surface layer 
extremely stony, fine sandy loams with steep to moderately steep slopes. three inches thick. The subsoil is dark yellowish-brown and yellowish- 
Stones and boulders cover eight to 25 Percent of the surface. Most areas brown silt loam 25 inches thick. The substratum is light olive brown 
mapped CdD are irregular or long and narrow in shape and from two to gravelly, loamy coarse sand to a depth of 60 inches or more. Permeability 
50 acres in size. Erosion hazard in these areas is severe. Other of the Narragansett soil is moderate in the surface layer and subsoil and 
characteristics of the Canton and Charlton soils are as described above. moderately rapid or rapid in the substratum. The available water capacity 

is high, and runoff is medium to rapid. Narragansett soil warms up and 
CrC - Charlton-Hollis, 3-15 % Slopes - This gently sloping to sloping dries out rapidly in the spring. It is strongly acidic or medium acidic. 
complex consists of very rocky fine sandy loams that are somewhat 
excessively dmined to well drained. Rock outcrops cover up to ten percent RP - Rock Outcrou-HolRs. 3-45 96 Slopes - This gently sloping to very 
of the surface. Stones and boulders cover one to eight percent of the steep complex consists of rock outcrop and a somewhat excessively drained 
surface. Most areas mapped CrC are irregular in shape and two to 60 soil on glacial till uplands. Stones and boulders cover one m eight percent 
acres. This complex is about 55 percent Charlton soil, 20 percent Hollis of the surface. Mapped areas are irregular in shape and mostly 2 m 15 
soil, and 25 percent other soils and rock outcrops. Erosion hazard is acres in size. This complex is about 50 percent rock outcrop, 30 percent 
moderate to severe. Hollis soil, and 20 percent other soils. The hazard of erosion is severe. 

Rock outcrop is hard, unweathered, exposed bedrock. 
The Hollis soil typically has a very dark brown, fine sandy loam surface 
layer two inches thick. The subsoil is dark brown and dark yellowish 
brown fme sandy loam 15 inches thick. Hard unweathered bedrock is 
usually at a shallow depth. Permeability of the Hollis soil is moderate to 
moderately rapid above bedrock. Available water capacity is low, and 
runoff is medium or rapid. Hollis soil warms up and dries out rapidly in 
the spring. It is strongly acidic to medium acidic. 

The characteristics of the Hollis soil are described above. 

Ud - Udorulents-urban Laud, O-15 % Slopes - This complex consists of 
excessively drained to moderately well drained soils that have been 
d&m&d by cutting atal tilling, and areas that ate covered by buildings or 
pavement. Mapped acres are mostly 5 to 40 acres in size. About 60 
percent of the complex is Udorthents, 25 percent is urban land, and 15 

Characteristics of the Charlmn Soils are described above. percent is other soils. Some areas of Udorthents have been cut m a depth 
of two feet or more, and some have been covered with more than two feet 

HrC - Hollls-Churlton Rock, 3-15 96 Slows - This gently sloping to of fill. Permeability of the Udorthents is slow m very rapid. The 
sloping complex umsists of somewhat excessively drained and well drained available water capacity and runoff are variable. 
sils and rock outcrop on glacial till uplands. Stones and boulders cover 
one to eight percent of the surface. Mapped areas are irregular in shape Urban land consists mainly of areas of developed or disturbed land. 
and two m 45 acres in size. The complex consists of 40 percent Hollis 
soil, 25 percent Charlton soil, 20 percent rock outcrop, and 15 percent Ur - Urban L.and - ‘Ihis group consists of land where more than 85 
other soils. The hazard of erosion is moderate to severe. Characteristics percent of the surface is covered by streets, parking lots, buildings and 
of Hollis and Charlton soils are described above. other stmctums. Most urban land is in densely populated areas and units 

are 5 to 30 acres in size. 
HrD - HoIIidlmhn Rock, 15-45 96 Slows - This moderately steep to 
very steep complex consists of somewhat excessively drained and well 
drained soils and rock outcrop on glacial till uplands. Stones and boulders 
cover one to eight percent of the surface. Mapped areas are irregular in 

Most of the underlying soils have been altered by excavating or have been 
covered with fdl material. 
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absent, but averages less than ten feet thick. The till is thickest on the north slopes of hills and 
thin to absent on the summit and south sides. Till on the site consists of either locally fissile, 
bouldery sand and gravel or a fissile, bouldery, silt and clay. 

Till has been mapped in many areas of the site. 

Stratified drift is stratified silt, sand and gravel that was deposited by glacial meltwater. 
As the ice melted and local base levels of streams were lowered, the stratified deposits were left 
as ridges, mounds, terraces and pitted valley floors. At NSB-NLON, stratified drift is shown 
as terrace deposits of the Thames River and is mapped in the western portion of the site, at the 
southwestern end of the site adjacent to the former location of Crystal Lake. 

The northwestern end of the Area A Wetland, as well as the Over Bank Disposal Area 
and the Area A Downstream Watercourses, is mapped as Quaternary Alluvium. Quaternary 
alluvium consists of recently deposited sand, silt and gravel in flood plains. 

Artificial fill is mapped in many areas of the site. Extensive bedrock outcrops are 
mapped and were observed throughout NSB-NLON. 

~. Information regarding the geology of the site and surrounding area 
is based on data published by the United States Geological Survey (USGS, 1967) and 
supplemented by field observations. 

NSB-NLON is situated in the Eastern Uplands region of Connecticut, an area that is 
characterized by irregular hilly areas with many swamps, exposed bedrock, and poorly drained, 
uneven valleys. The Eastern Uplands can be divided into two geologic terrains according to 
their origins - the Avalonian Terrane which originated from continental crust, and the Iapetus 
Terrane which originated from oceanic crust (Rodgers, 1985). The Avalonian Terrane is 
considered to be the remnant of a relatively small continental land mass that collided with the 
North American continent in the late Permian Period (approximately 250 million years ago). 
The Iapetus Terrane is composed of sediments from the ocean that lay between the Avalonian 
continent and the North American continent and were intensely deformed prior to and during 
the collision (Bell, 1985). The northern portion of eastern Connecticut is part of the Iapetus 
Terrane . The southeasternmost portion of Connecticut, including NSB-NLON, consists of 
intensely deformed rocks that make up the Avalonian Terrane. A major east-west trending fault, 
the Honey Hill Fault, separates the two terrains approximately six miles north of NSB-NLON. 
Avalonian rocks, including the bedrock at NSB-NLON, consist of metamorphosed sedimentary 
and igneous rocks. 

According to the USGS Bedrock Geologic Map (USGS, 1967), the bedrock at NSB- 
NLON can be divided into three age groups, Pre-Silurian, Pre-Pennsylvanian, and Pennsylvanian 
or younger. The local bedrock contains a complex series of folds, faults, anticlines and 
synclines. Figure l-8 shows the bedrock geology of the site and Figure l-9 presents a 
generalized geologic cross-section of the site area. 
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Pre-Silurian rocks at the site consist primarily of members of the Mamacoke Formation 
and, to a lesser extent, the Plainfield Formation. Mamacoke Formation rocks are composed of 
indistinctly layered light-to-dark gray, medium-grained, biotite-quartz-feldspar gneiss. Minor 
layers contain sillimanite, garnet, hornblende and microcline as well. Members are locally 
granitoid and migmatic. Rocks from a member of the Plainfield Formation underlie the 
northeast portion of the site. The unit is a dark green hornblende-biotite-quartz-plagioclase 
gneiss . Pre-Pennsylvanian rocks occurring at NSB-NLON are members of the Sterling Plutonic 
Group and consist of igneous intrusives that have been metamorphosed to granitic gneisses. The 
Sterling Plutonic Group is further divided into the Alaskite Gneiss and the Granite Gneiss. 

The Alaskite Gneiss is an orange-pink to light gray, fine- to medium-grained, 
equigranular, gneissic granite composed of equal amounts of quartz, microcline and albitic-to- 
sodic oligoclase, with small amounts of magnetite and biotite. 

The Granitic Gneiss is an orange-pink to light gray, medium-grained gneissic biotite 
granite. The main constituents are equal amounts of quartz and microcline, oligoclase, and from 
two to seven percent biotite and iron oxides. In both the Granitic and Alaskite Gneisses, the 
biotite tends to be concentrated on the boundaries of lenses. 

One occurrence of the Westerly Granite has been mapped on the northwest portion of the 
site. The Westerly Granite occurs in dikes of gray fine- to medium-grained, equigranular granite 
that is composed of primarily calcic oligoclase with equal amounts of quartz and microcline, 
about 3 % biotite, 1% muscovite and accessory minerals. 

Surface Water Hylrolopv. NSB-NLON is located on the east bank of the Thames River 
within the Thames River Watershed. The Thames River and its tributaries drain approximately 
1,400 square miles of eastern Connecticut, western Rhode Island, and south central 
Massachusetts. The Thames River originates at the City of Norwich Harbor, at the confluence 
of the Shetucket and Yantic Rivers, and discharges into Long Island Sound approximately six 
miles south of NSB-NLON. The Thames River estuary extends from Long Island Sound north 
16 miles to Norwich. Widths of the river vary from 1.5 miles at New London Harbor to 
approximately 500 feet at Norwich Harbor. 

Surface water from the site drains west toward the Thames River via streams and storm 
sewers. Figure l-10 shows site drainage basins. The off site portion of these watersheds 
includes a sparsely developed residential area located to the east along Route 12 and an area with 
limited commercial development located north of the intersection of Crystal Lake Road and 
Route 12. 

On-site drainage includes several streams and ponds located in the north central section 
of NSB-NLON. These water courses discharge to the Thames River through discharge points 
located at the DRMO, on the Lower Subase north of Pier 33, and at the Goss Cove Landfill. 

Groundwater Hydrology. Information on area aquifers was obtained from the 
Connecticut Water Resource Bulletin Numbers 15 and 16 (USGSKWRC, 1968). 
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In the site vicinity, groundwater is present in stratified drift, bedrock and to a lesser 
extent, till. General aquifer characteristics for each type encountered on site are described 
below. 

A fine-g&red stratified drift aquifer is mapped on the western and southwestern portions 
of the site. Mapped thickness of stratified drift ranges from ten feet along the banks of the 
Thames River to a maximum depth of 80 feet at the former location of Crystal Lake in the 
southwestern portion of the site. Average estimated permeabilities of wells in stratified drift in 
the area range from 250 to 1,400 gallons per day per square foot (gpd/ft2). Well yields in the 
area range from 40 to 200 gallons per minute (gpm). 

The bedrock in the site area consists of fractured metamorphic rock covered by glacial 
material that is thick in the lowlands and thinner in the uplands. In bedrock aquifers, 
groundwater movement is along joint planes rather than through intergranular openings. Well 
records indicate that bedrock wells in the site vicinity yield from between one and 65 gpm. 
Potential well yields in bedrock wells are dependent on degree of fracturing, topography, and 
type and thickness of overburden. In general, the greatest well yields occur in valleys where 
bedrock is highly fractured and is overlain by over 50 feet of stratified drift. 

Till covers bedrock at locations previously discussed in this section. Till generally has 
low permeability and low water yield. 

1.52 Area A Landfill Site Characteristics 

The specific geology and hydrogeology data are provided for the Area A Landfill. 
Information discussed includes topography, soils classification, surficial geology, bedrock 
geology, surface-water hydrology, and groundwater hydrogeology. Test boring logs, monitoring 
well details, and aquifer property data are provided in the Phase I RI report. 

Due to the close proximity of the sites, the Area A Landfill, Wetland and Downstream 
and the Over Bank Disposal Area were characterized in some discussions as a single unit for 
clarity. A total of 49 soil borings which included 20 test borings, 12 overburden monitoring 
wells and 17 bedrock monitoring wells were installed at these sites. Most test borings were 
generally extended to auger refusal. Borings for overburden monitoring wells were extended 
to bedrock or auger refusal, and borings for bedrock monitoring wells were extended through 
the overburden and into bedrock until sufficient water was encountered. Soils were not sampled 
in the latter, but information on the elevation of the bedrock surface was obtained from them. 
Several generalized geologic cross-sections were prepared from boring data; Plate 1 depicts the 
locations of cross-sections referred to in the text, as well as locations of all monitoring wells and 
test borings. 

Tommaphv. The topography of the site has been altered by landfilling. A review of 
topographic maps from 1893, 1938, 1939, and 1952 and other historical information provided 
the following information. 

As discussed above, the low lying area that is now the Area A Wetland was filled in the 
late 1950s with dredged sediments from the Thames River. Refuse material generated at NSB- 
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NLON was disposed on top of dredge spoil in the Area A Landfill. Boring information from 
this investigation indicates that the thickness of dredge spoil is approximately 10 to 15 feet on 
the north section of the wetland and approximately 35 feet on the south portion of the wetland 
adjacent to the Area A Landfill. Thickness of refuse material in the landfill is estimated to be 
from ten to 20 feet. Landfill and dredge disposal activities substantially altered the topography 
of this area. 

m. The 1983 SCS Soils Map (Figure l-6) shows the majority of the Area A Landfill 
as Udorthents-Urban Land. The southwestern slope of the Landfill is classified as Hollis- 
Charlton Rock, 15-45% slopes. Both classifications are generally consistent with the soils and 
topography observed at the Area A Landfill. 

Surficial Geolom. The 1960 USGS Surficial Geology Map (Figure l-7) shows 
nonstratified drift in the Area A Landfill. This classification is consistent with soils observed 
below fill material and dredge spoil in the eastern portion of the landfill and soils at the surface 
in the western portion of the landfill, the CBU Drum Storage Area and the Rubble Fill at Bunker 
A-86. 

The Area A Landfill is underlain by 10 to 20 feet of miscellaneous fill material which 
comprises fine-to-coarse grained sand and gravel and refuse including ash, wood fragments, 
paper, brick fragments, and asphalt. The fill is generally underlain by 10 to 20 feet of dredge 
spoil. On the southeastern side, fill material is underlain by compact sand, silt and gravel which 
extends down to bedrock. Geologic cross-section A-A’ (Figure l-11) shows the subsurface 
conditions along the east-west axis of the landfill while cross section B-B’ shows the subsurface 
conditions along the north-south axis. 

Bedrock Geology. The 1967 USGS Bedrock Geology Map (Figure l-8) indicates that 
the bedrock underlying the majority of Area A is biotite-quartz-feldspar gneiss of the Mamacoke 
Formation. The northernmost portion of the wetland is underlain by a gneissic biotite granite 
that is mapped as the Granite Gneiss Member of the Sterling Pluto& Group. The southwestern 
portion of the Area A Downstream Watercourses is mapped as an equigranular gneissic granite 
known as the Alaskite Gneiss Member of the Sterling Plutonic Group. 

During the Phase I RI, bedrock cores were drilled and collected at four monitoring well 
locations in Area A shown in Figure 1-12. Bedrock was cored until the rock quality designation 
(RQD) was greater than 75 percent or a minimum of 20 feet. In all cores, an RQD of 75 
percent or greater was reached within 25 feet of the bedrock surface. 

The bedrock at all four coring locations is mapped as the Mamacoke Formation. The 
mineralogy and texture of the bedrock cores is generally consistent with that of the biotite- 
quartz-feldspar gneiss of the Mamacoke Formation. 

In addition to logging the mineralogy and texture of bedrock cores, Atlantic personnel 
noted such features as the degree of fracturing, weathering on fracture surfaces, and whether the 
fractures were dominantly horizontal or vertical. This information was used to determine 
hydrogeologic characteristics of the bedrock aquifer. In general, fracture orientations in the 
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bedrock cores parallel compositional banding in the gneiss. Biotite-rich bands with parallel 
alignment of micas tend to be both highly fractured and highly weathered; the fractures are 
parallel to banding and are oriented 45-60” from horizontal. More massive, quartz- and 
feldspar-rich bands tend to be less fractured, and fractures are generally horizontal. 

In the bedrock cores logged for this investigation, orientation of fractures ranges from 
predominantly horizontal (2WMW2D), to 45” from horizontal (2DMW 15D), to combinations 
and gradations of the two. The core from 2LMW7D shows primarily horizontal fractures with 
little weathering, but includes a two foot thick zone of highly weathered, fractured biotite-rich 
rock with fractures that are inclined approximately 60” from the horizontal. The core from 
2LMW13D graded from horizontal, somewhat weathered fractures in the first ten feet to highly 
weathered fractures oriented 45” from horizontal in the last ten feet. 

Subsurface bedrock elevation data was obtained for several points in Area A. From this 
data it appears that the bedrock surface is at its highest elevation at the northeast comer of Area 
A in the vicinity of well 2WMWlD. The lowest bedrock elevations were measured at 
2WMW3D (near the tennis courts) and 2DMW16D (near North Lake). The bedrock surface 
elevation is greater in the Area A landfill than in the surrounding Wetland or Downstream. 
Between the landfill and the northeast comer of the wetland is a bedrock valley. This valley 
dips to the southeast (toward 2WMW3D) on the south side of the dike and dips to the northwest 
(toward 2DMW16D) on the north side of the dike. 

To better predict groundwater flow in the bedrock aquifer, Atlantic personnel examined 
bedrock outcrops in the northern portion of NSB-NLON and measured the orientations of 
prominent joints and fractures. Figure l- 12 shows the orientation of joint sets. The most 
prominent joints are those that strike east-southeast to west-northwest and dip to the north 
Vertical fractures that were measured strike generally north-south. Most of the measurements 
were taken from bedrock outcrops that are mapped as Mamacoke Formation. 

Surface-Water. The Area A Landfill site is located in the northern subase 
watershed area (Figure l-10) and receives run-on primarily from the steep ridge located 
generally south of the landfill. This run-on is collected primarily by two catch basins, piped 
under the landfill, and discharged to the Area A Wetlands as shown in Figure l-5. The 
remainder of run-on and direct precipitation flows as sheet flow across the landfill in a northerly 
direction and also discharges to the Area A Wetland. As shown in Figure l-5, surface water 
flows from the Area A wetland through conduits in the dike to the Area A Downstream and 
ultimately to the Thames River. 

Groundwater Hvdrogeoiopv. The Area A Downstream and Over Bank Disposal Area 
(OBDA) are physically separated from the Area A Wetland by an earthen dike and from the 
Area A Landfill by a steep slope. Cross-section A-A’ and B-B’ (Figure l-11) shows the relative 
elevations of the Landfii, wetland and OBDA. It should be noted that the landfill cap proposed 
is intended to provide an interim source control measure that should improve groundwater 
quality by preventing the migration of contaminants from unsaturated materials to the 
groundwater. 
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Twelve overburden monitoring wells and 17 bedrock monitoring wells were installed in 
the Area A Landfill, Wetland, and Downstream and the Over Bank Disposal Area. A 
groundwater elevation contour map for the overburden aquifer at Area A is shown as Figure 
1-13. As this map shows, the highest groundwater elevation was measured in the middle of the 
Area A Landfdl at 2LMW8S. It appears that groundwater in the central/eastern portion of Area 
A flows north toward the Area A Wetland and groundwater in the northwestern portion of the 
Area A Landfill flows northwest toward the Area A Downstream and eventually to the Thames 
River. 

Slug displacement test data from six overburden wells were analyzed in order to estimate 
the in situ hydraulic conductivity of the overburden materials throughout Area A. The slug tests 
were specified in the Phase I RI Work Plan and are a common method used to estimate 
hydraulic conductivity. The tests involve removing a slug of water from, or adding a slug of 
solid mass material to, the monitoring well. The recovery of the water level to its original 
elevation is thus measured in relation to time. This data is then used to determine the hydraulic 
conductivity of the aquifer materials. The mean hydraulic conductivity of the fill material and 
the dredge spoil combined was calculated to be 3.2 feet/day. The hydraulic conductivity of the 
dredge spoil was calculated to be 1 .O feet/day. The hydraulic conductivity of the material 
surrounding well 2DMW16S (Downstream Area) was calculated to be 6.8 feet/day. 

The velocity of groundwater flow through sediments in the landfill and wetland portions 
of Area A was estimated to be 0.04 feet/day, using a hydraulic conductivity of 3.2 feet/day, a 
porosity of 0.30 (Freeze and Cherry, 1979) and a hydraulic gradient of approximately 0.004 
(from Figure 1-13). The groundwater flow velocity through the soils in the Area A downstream, 
using a hydraulic conductivity of 6.8 feet/day, 0.30 for the porosity, and 0.01 for the hydraulic 
gradient (from Figure 1- 13), was calculated to be 0.02 feet/day. 

To characterize the bedrock aquifer in the study area, 17 monitoring wells were installed 
in Area A, one well was installed at the Torpedo Shops and one was installed upgradient at the 
DRMO. To further characterize groundwater flow in the bedrock aquifer at the boundaries of 
the site, groundwater elevations were measured in five off site wells located to the north, east 
and southeast of Area A. Well data and elevation estimates are listed in Table l-l. The 
accuracy of well water elevations derived from Town of Ledyard maps is estimated to be f5 
feet. The accuracy of elevation from NSB-NLON maps is estimated to be f 1 foot. 

TABLE l-l 
SUMMARY OF OFF-SITE RESIDENTIAL WELL ELEVATION DATA 

Well 
NUXtlbW I 

Address 
Ground Elevation Approximate Water 

@ource) Elevation (feet) 

OSW-8* I 1292 Route 12 I 82 (NSB-NLON) 14.8* 

08W-12 1444 Route 12 138 (Ledyard) 123.4 

OSW-24 1298 N. Pleasant Valley Road 171 (Ledyard) 161.5 

OSW-28 1469 Route 12 119.6 (NSB-NLON) 98.7 

osw-29* 1323 Route 12 115 (NSB-NLON) 80.1* 

* Indicates static water level, no Dumping conducted. 
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On-site and off-site data were compiled to make a potentiometric map for the bedrock 
aquifer, which is presented as Figure 1-14. 

Slug displacement tests were conducted in bedrock wells 2LMW7D and 2LMW18D in 
the Area A Landfill. The open bedrock interval in well 7D is eight feet, and in well 18D it is 
ten feet. The calculated transmissivity from well 7D slug test data is 69 ft*/day, and from well 
18D it is 2 16 ft*/day , assuming a porous aquifer thickness of 150 feet. 

1.6 Nature and Extent of Contamination at the Area A Landfill Site 

The nature and extent of soil and groundwater contamination detected at the Area A 
Landfill are summarized in subsections 1.6.1 through 1.6.4. 

1.6.1 Screeuiw InvestiPations at the Area A Landfill Site 

Included in this subsection are the results of several non-intensive or screening 
technologies including a radiation survey, a geophysical survey, soil gas survey, and a methane 
gas survey. 

Radiation. A radiation survey of the Area A Landfill was performed as part of the 
Phase I RI. Results of this survey indicate mat out of 1,272 measurements taken in the Area 
A Landfill, fifteen survey points were found to have gamma readings equal to or greater than 
20 micro Roentgens per hour ($X&r.). Several of the fifteen points were determined to be due 
to ~turally occurring radiation from nearby rock outcrops. The remaining points were located 
in a section of the landfill used to store sand bags piled on wooden pallets; it was determined 
that the sand was the source of the elevated readings (sand, like rock, may contain trace amounts 
of naturally occurring radioactive materials). This survey did not detect any man-made 
contamination or buried radioactive materials in the landfill. This survey is not conclusive 
regarding detection of all radioactive materials potentially disposed in the Area A Landfill; 
therefore, the Navy has agreed to perform further investigations of radioactive waste disposal. 

GeoDhvsics. A combination of ground-penetrating radar (GPR), magnetometry, and EM 
terrain conductivity methods were performed at the Area A Landfill. Grid survey points are 
shown in Figure 1-15. 

GPR Results. GPR data collection at Area A was limited to locations where the GPR 
antenna could access the ground surface. Regions excluded from the GPR survey include the 
sandbag storage piles and locations cluttered with surface metal objects. Most GPR data from 
Area A is characterized by numerous mottled reflectors commonly indicative of fill materials. 

Continuous GPR reflectors noted near Lines 40 through 46 may represent the bottom of 
relatively clean fill which appears to be underlain by landfill materials. The thickest sections 
of the inferred “clean” fill is near Line C.5, Station 46.5 and Line 45.5, Station D.5. Note that 
C .5 indicates one-half distance between C and D, and similarly for 46.5. 

Numerous individual objects were noted on the GPR recordings. Two objects are 
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particularly large and located near Line E, Station 25.9 (approximately five feet deep) and Line 
33, Station B.8 (approximately seven to eight feet deep). 

Mametic and EM Conductivitv Results. The region west of Line 13.5 exhibits little 
magnetic variation, indicating that no significant ferrous objects are buried there. This region 
is therefore likely to be outside the disposal limits. 

Buried metal objects may be located east of Line 13.5, as indicated by numerous 
magnetic variations. The most significant magnetic anomalies are listed below in decreasing 
order of priority: 1) 20 feet south of survey point 17C, 2) 5 feet north of survey point 15D, 3) 
at Line 13.5, 10 feet south of Station C, and 4) 25 feet south of survey point 18B. These buried 
metal objects are significant as they could affect settlement or contain sources of contamination. 
The objects will not affect settlement unless they contain large voids or liquids. Any liquids 
contained also represent a source of contamination. 

A lack of EM conductivity anomalies were recorded at the northwest corner of the survey 
area, similar to the magnetic data discussed above. High conductivity values (up to 
approximately 300 mmhos/m) in the eastern portion of the survey area may be due to either salt 
or landfilled materials. EM data indicates anomalies located at Line 13.5, 10 feet south of 
Station C and at survey point 16 C. 

Both magnetic and EM conductivity data show a northwest anomaly trend located east 
of the deployed parking area (15 feet east of survey point 37E). 

EM conductivity values throughout the easternmost portion of Area A Landfill (adjacent 
to Racquetball Center) are not as high as observed in other portions of Area A (up to 80 
mmhos/m), but could still represent limited landfilling. 

Soil Gas. A total of 160 soil gas points were analyzed as shown in Figure 1-16. Soil 
gas results were primarily used as a screening tool to aid in the selection of final locations for 
wells and borings. 

Trace to low levels of 1 , 1-dichloroethene, trichloroethene, and tetrachloroethene were 
noted in scattered soil gas points across the site. 

Thirty-two moderate-to-high soil gas results were recorded, containing many unknowns 
with occasional associated benzene, toluene, and xylenes. All of these chromatograms were 
similar and suggest a petroleum product. The fact that most of these points were located within 
the deployed parking area makes it reasonable to assume that the contamination is the result of 
leaks from the many parked cars in this unpaved area. 

Methane Gas Survev. A methane survey of the landfill was performed to determine if 
significant methane levels are being generated by the decomposition of landfill materials. The 
quantitation of high levels of methane could create the potential for an explosion if not properly 
addressed by venting before a cap is installed over the landfill, or excess pressure buildup due 
to accumulation of methane gas could cause damage to the cap by uplifting. Analytical results 
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and sampling locations are presented in Figure l- 17. Thirty-seven sampling locations were 
sampled and analyzed using an organic vapor analyzer with a flame ionization detector equipped 
with a gas-chromatograph. Only surficial materials were tested for methane as the site cross- 
section consists of 10 to 20 feet of fill over dredge spoils. These deposits (fill and dredge spoils) 
decrease in thickness until they are no longer present to the south of the landfill alongside the 
bottom of the hillside, which rises steeply in the south. Because the hill consists of a shallow 
till layer over bedrock, deeper horizontal migration of methane in sand or other pervious layers 
was not identified as a potential pathway for gas migration. Results ranged from nondetected 
(29 locations) to 90,000 ppm, Four sampling points located were determined to contain methane 
at levels greater than 25% of the Lower Explosive Limit (LEL) or 1,250 ppm (the LEL for 
methane is 5,000 ppm). The LEL is defined as the lowest concentration of gas or vapor (% by 
volume in air) that will burn or explode if an ignition source is present at ambient temperatures. 
Three of these locations contained methane above the actual LEL value. 

1.6.2 Subsurface and Surface Soils at the Area A Landfill Site 

Two surface soil samples and twelve subsurface soil samples were collected from eight 
test boring/monitoring well locations during the Phase I RI investigation at the Area A Landfill 
site. Summary data tables showing the analytical results from this investigation are included in 
Appendix A. Figure 1-18 shows sample locations and a summary of results for key parameters. 
Supplemental investigations comprised select sections of the Phase II RI Work Plan at the Area 
A Landfill were focused on defining the extent of PCB contamination near the bituminous 
concrete pad. The results of these field investigations which consisted of field-screening all 
samples with a gas chromatograph for PCB content, off-site laboratory analysis of 13 subsurface 
soil samples collected from 24 test borings, and four samples of the bituminous concrete pad, 
are included as Appendix B. The results of this investigation are summarized in Figure l- 19. 
In addition, the Area A Landfill/Wetland interface was sampled in November 1994 by 
Halliburton NUS. Sample results are included as Appendix C. The sampling was performed 
to determine if disturbance at the wetlands would be necessary to implement remedial actions 
at the Area A Landfill. If the wetlands at the interface contained contamination above levels of 
concern, either the proposed landfill cover would have to be extended into the wetland to cover 
these contaminated materials or, alternatively, the contaminated materials in the wetlands would 
be required to be removed. Based on these test results, the wetlands do not have to be disturbed 
to implement remedial actions at the Area A Landfill. 

The sources of contamination detected at the Area A Landfill are, according to best 
available knowledge, the materials discarded at the landfill. Documented soil contaminants 
detected, based on testing performed to date, are described separately for surface soils and 
subsurface soils below. Surface soils include surface soil samples collected from a depth of 0 
to 6 inches and samples collected from a depth of 0 to 2 feet. Subsurface soil samples include 
all samples collected from a depth below 2 feet. 

Surface Soils 

l Volatile organic compounds (VOCs), predominantly xylene, toluene, and 
ethylbenzene, ranging in concentration from non-detected to 75 ppm for 
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individual constituents, and from non-detected to 93.5 ppm for total VOCs. 
Benzene was not detected in any surface soil samples. 

l Semi-volatile organic compounds (SVOCs), predominantly polycyclic aromatic 
hydrocarbons (PAHs), ranging in concentration from non-detected to 0.39 ppm 
for individual constituents, and from non-detected to 1.58 ppm for total 
svocs. 

l Pesticides, predominantly DDT, DDD, and DDE, ranging in concentration 
from non-detected to 2.3 ppm for individual constituents, and from non- 
detected to 2.87 ppm for total constituents. The TBC value for DDT is 0.50 
PPm. 

l Polychlorinated biphenyls (PCBs), ranging in concentration from not detected 
to 12.0 ppm for total PCBs (concentrations ranged from non-detected to 1.4 
ppm using field screening techniques). The TBC values for PCB are 10 ppm 
(EPA) and 2 ppm (CTDEP). 

l Inorganic constituents of concern (heavy metals) on a mass basis were detected 
consistently and significantly above background levels, including beryllium, 
cadmium, barium, copper, lead, nickel, and zinc. 

l Several inorganic constituents were detected above TBC values in a TCLP 
extract, including barium, cadmium, arsenic, and lead. 

Subsurface Soils 

l Volatile organic compounds (VOCs), predominantly toluene, ethylbenzene and 
xylene, ranging in concentration from not detected to 75 ppm for individual 
constituents and 90.8 ppm for total VOCs. Benzene was not detected. 

l Semivolatile organic compounds (SVOCs), predominantly polycyclic aromatic 
hydrocarbons (PAHs), ranging in concentration from not detected to 61 ppm for 
individual constituents and 32 1.2 ppm for total PAHs. 

l Pesticides, predominantly DDT, DDD, and DDE, ranging in concentration from 
not detected to 1.7 ppm for individual constituents and 2.89 ppm for total 
constituents. The TBC value for DDT is 0.50 ppm. 

l Polychlorinated biphenyls (PCBs), ranging in concentration from not detected to 51 
ppm for total PCBs (concentrations ranged from non-detected to 130 ppm using 
field screening techniques). The TBC values for PCB are 10 ppm (EPA) and 2 
ppm (CTDEP). 

l Inorganic constituents of concern (heavy metals) on a mass basis were detected 
consistently and significantly above background levels, including arsenic, barium, 
cadmium, copper, chromium, lead, nickel, and zinc. 
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l Several inorganic constituents were detected above TBC values in a TCLP extract 
including: arsenic, cadmium, lead, selenium, and silver; with the exception of 
selenium, all were detected in soils above background. 

A summary of values detected above ARAR or TBC values are summarized in the 
following table. A further definition of ARAR and TBC sources is provided in subsection 2.2.2. 

I CONSTITUENTS EXCEEDING TBC VALUES IN SOILS I 

I 
Coostituent 

1.1.2~Trichloroethane 

11,1,2,2-Tetrachloroethane 

Chlorobenzene 

Ethylbenzene 

Xvlene (total) 

Concentration Number of 
Range Detected Values Above TBC I 

@PM TBC (Ppb) Source of TBC 

TCL V&tile OrgcmccJ 

ND -11 1 of27 10 ClDEP Poliutant Mobility Criteria for Soil (GA) 

ND - 22 1 of27 10 CTDEP Pollutant Mobility Criteria for Soil (GA) 

ND - 4.500 1 of27 2000 CTDEP Pollutant Mobility Criteria for Soil (GA) 

ND - 14,000 3 of 27 2600 CTDEP Pollutant Mobility Criteria for Soil (GA) 

ND - 75.000 3 of27 1400 CTDEP Pollutant Mobility Criteria for Soil (GA) 

Naphthalene 1 ND - 20.000 1 1 of 27 1 5600 1 OEP Pollutant Mobility Criteria for Soil (GA) 

Pluorene 5600 1 OEP Pollutant Mobility Criteria for Soil (GA) 
I 

Lead 

Arsenic I 

0 of 27 51,000 (trivalent) 

5.5 - 1,780 2 of27 1000 mEP DEC for Soil, Ind./Com. Criteria Draft, 12/94 

TCLF Mtmls f&m) 

ND - 0.3 1 8of16 I 0.05 I Draft Pollutant Mobility Criteria for Soil, CIDEP, 12/94 

Barium 

Cadmium 

0.14 - 1.06 

ND - 0.065 

lof16 

11 of 16 

1 Draft Pollutant Mobility Criteria for Soil, CTDEP, 12/94 

0.005 Draft Pollutant Mobility Criteria for Soil, CTDEP. 12/94 

Lead 

Selenium 

Silver 

ND - 2.19 

ND - 0.23 

ND - 0.042 

7 of 16 0.015 Draft Pollutant Mobility Criteria for Soil. CTDEP, 12194 

5 of 16 0.036 Draft Pollutant Mobility Criteria for Soil, CTDEP, 12/94 

1 of16 0.036 Draft Pollutant Mobility Criteria for Soil, (sTI>EP, 12/94 
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Chemical-specific action objectives for this site are presented in subsection 2.2. As 
subsection 2.2 indicates, there are two remedial action objectives. One is to reduce the exposure 
of workers to PCBs located near the bituminous concrete pad. This objective was developed due 
to the PCBs detected near the concrete pad. As indicated in the summary of analyses above, 
PCBs were detected above TBC concentrations up to 51 ppm. All of these locations were 
adjacent to the bituminous concrete pad. The other remedial action objective is to control, 
rninim&, or eliminate, to the extent necessary to protect human health or the environment, post- 
closure escapes of hazardous substances to the environment. This objective was developed to 
address the wide variety of lower levels of contaminants detected throughout the landfill. As 
is evident from a review of the above table and the summary of analytical results, a variety of 
hazardous constituents have been detected at the landfill. Several of these constituents (PAHs, 
DDTR, PCBs, and metals) are present in concentrations above TBC values. In particular, 
surficial materials could migrate to the adjacent wetlands and adversely impact ecological 
receptors; or persons working in this area could be exposed to these surficial materials. 

1.6.3 Groundwater at the Area A Landfill Site 

Twenty-eight groundwater monitoring wells were installed and sampled within Area A, 
which includes the landfill, wetland, and downstream areas during the Phase I RI. Summary 
data tables showing the analytical results from this investigation are included in Appendix A. 
Plate 2 provides a summary of groundwater quality data for Area A. It should be noted that the 
landfill cap is intended to provide an interim source control measure that should prevent 
contamination in the groundwater (as summarized in this section) from worsening. Groundwater 
contamination at the site will be addressed in the final remedy. 

The monitoring well sample analytical results did not indicate any significant ongoing 
release of contaminants to the groundwater. 

VOCs were detected in groundwater at four (of twelve) monitoring well locations in Area 
A Landfill. The VOCs included: 

l benzene at 0.010 ppm 2LMW18S; 
l chlorobenzene at 0.220 ppm 2LMW18S; 
l ethylbenzene at 0.002 and 0.120 ppm 2LMW8S, 2LMW18S; 
l xylene at 0.002 and 0.840 ppm 2LMW8S, 2LMW18S; 
l dichloroethene at 0.001 ppm 2LMW13D; 
l tetrachloroethane at 0.140 ppm and 0.001 ppm 2LMW13D, 2LMW17D; and 
l trichloroethene at 0.010 ppm 2LMW13D. 

Ethylbenzene, xylene, and tetrachloroethane were detected at two (out of twelve) 
monitoring well locations within the Area A Landfill site. The other VOCs detected were found 
only at one monitoring well. Drinking-water standards were exceeded at two Area A Landfill 
monitoring well locations. Trichloroethene (0.010 ppm) exceeded drinking-water standards 
(0.005 ppm) at a location in the west end of the landfill. Benzene (0.010 ppm) exceeded 
drinking-water standards (0.005 ppm) in a monitoring well in the central portion of the landfill, 
just east of the deployed parking area. The CTDEP proposed groundwater protection criteria 
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(GWPC) of 100 ppb for chlorobenzene was exceeded at one location (220 ppb at 2LMW-18s) 
and the GWPC for 1,1,2,2 tetrachloroethane was exceeded at two locations in the Area A 
Landfill site and one location in the Area A Downstream. 

Total SVGC concentrations ranged from nondetected to 279 ppb in groundwater samples 
collected from the landfill monitoring wells. SVOCs were detected in four of the twelve 
monitoring wells sampled at relatively low concentrations. With the exception of Bis-2 ethyl 
hexyl phthalate (a commonly recognized lab contaminant), 1,4-dichlorobenzene at 99 ppb in 
2LMW18S was the only SVOC compound with a concentration which exceeded the associated 
regulatory level of 75 ppb in groundwater which is the MCL. 

Cadmium was the only inorganic analyte found in Area A Landfill monitoring wells in 
excess of primary drinking-water standards (0.005 ppm) . Exceedances (up to 0.016 ppm) were 
detected in five (out of twelve) monitoring wells. Lead was detected in one well in the Area A 
Wetland (2WMW2D) at 22.4 ppb slightly above the EPA action level of 15 ppb. Aluminum 
was detected above the EPA secondary MCL of 200 ppb at one location (2WMW6S) in the Area 
A Wetland. Iron and manganese were detected at several locations above EPA secondary MCL 
values of 300 and 50 ppb, respectively. Sodium was detected at several locations above the 
CTDOHS notification level of 28,000 ppb. 

1.6.4 Limits of Landfill 

The limits of the landful were defined based on the results of the Phase I RI, and further 
refmed based on the results of subsequent investigations at the site. Additional information from 
geotechnical borings, supplemental surface soil sampling, and reviews of historic USGS 
topographic maps and aerial photographs have facilitated in the proper delineation of the landfill 
materials. The limits of the landfill are indicated in Figure l-20; this figure also depicts the 
thickness of landfill materials based on the boring logs. 

The northern and southern limits were easily identified based on Phase I borings, 
topography, aerial photographs, and USGS maps. Supplemental geotechnical borings were 
performed to better identify the limits of the landfill, in particular the eastern and western 
boundaries. In addition, soil samples were collected at the eastern limits of the landfill to 
determine if certain fill materials were contaminated. 

Phase I RI. All borings in the presumed limits of the landfill indicated the presence of 
contaminated materials, except for boring 2WMW3S located near the tennis courts at the eastern 
limit of the site. The lithology observed in boring 2WMW3S indicates that fill material above 
dredge spoils in this area is a “clean sand and gravel. ” There were no detections of VOCs, 
SVOCs, pesticides, or PCBs in soil located above the dredge spoils in this boring. Inorganics 
detected were all below the site background levels for the soil sample collected above the dredge 
spoils. The only compound detected above a TBC limit is Arsenic, which was detected in a 
TCLP extract. Because the level of arsenic (total mass analysis) detected in the soil was below 
the site specific background value, it is not considered an element of concern. 
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GeoteclmicaI Borings. Twenty-three geotechnical borings (2GBl through 2GB23) were 
installed to better determine the extent of the landfill. These borings confiied the northern and 
southern limits of the landfill and determined the western limits of the landfill. The locations 
of these borings are shown in Figure l-20, and the logs are included as Appendix D. 

SuPDlemental SamDle Results. The eastern limit of the landfill near the racquet ball 
building and tennis courts was sampled to determine if fill materials in this area were 
contaminated. Five surface samples were collected and analyzed for TCL VOCs, SVOCs, 
pesticides, and PCBs, as well as the TAL inorganics, cyanide, and boron. Sample locations are 
indicated in Figure l-20, and sample results are summarized in Table 1-2. 

Very low levels of the VOCs methylene chloride, acetone, and 2-butanone were detected. 

Two samples contained low levels of SVOCs; where total SVOC concentrations ranged 
from 300 ppb (2LSS22 (O-l)) to 1,289 ppb (2LSS23 (O-l)). The concentration for all of these 
compounds were estimated as they were all below the typical detection limit for the particular 
compound detected. The pesticide 4,4’ DDT was detected in one sample at 6.8 ppb (2LSS23 
(O-l)). The detection of this pesticide is expected based on the past use of pesticides at the site. 
It is not expected that its presence is due to disposal in the area. 

The PCB compound Aroclor 1254 was detected at very low levels in two surface soil 
samples 2LSS22 (O-l) and 2LSS23 (O-l) at 15 and 20 ppb, respectively. The source of these 
two detections is unclear; however, the levels detected are very low and below values that could 
have an adverse impact to either human health and the environment, and, therefore, are not of 
concern. 

There were three inorganics detected above the established site-specific background 
values for inorganics at the site; they include: calcium, manganese, and potassium. The 
concentrations were all very close to the background value with no exceedances greater than an 
order of magnitude. Cyanide was also detected at a very low concentration 0.09 ppm at 2LSS22 
(O-l). 

The concentrations observed in these five surface soils indicate that there does not appear 
to be contamination in this area. Materials appear to be unsuitable fill and rock generated by 
construction activity elsewhere. As the materials are not clean fill, they have been included 
within the limits of the cap shown in this FFS; however, the Navy is planning a more accurate 
assessment of materials in this section of the landfill prior to final design. Any areas determined 
by this assessment to only contain clean fill will not be capped or otherwise remediated. 

Historic USGS Maps and Aerial PhotoPraDhs. A review of historic USGS maps and 
aerial photographs of the site appear to indicate that the landfilling at the eastern side at the 
landfill was a separate landfilling operation. This area appears to have received nonhazardous 
“clean” fill not related to the refuse type of fill located further to the northwest, based on the 
sequence of filling operations and results of chemical analyses of soils in this area. The Area 
A Landfill was opened sometime before 1957, and in 1963 unburned wastes from local 
operations became the primary fill material. Prior to 1963, fill came from the base incinerator 
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NAVAL SUBMARINE BASE - NEW LONDON 

AREA A LANDFILL 

SUMMARY OF SOIL ANALYTICAL DATA (VOLATILE ORGANICS) 

Ethylbenzene 11 u 12 u 11 u 11 u 

StyretIe 11 u 12 u 11 u II u 

Xvlene Itotal) II u 12 u 11 u II u 

rwx 

B (Organics) - Indicates the anlayte was found in the associated blank as well as the sample. 

J - Indicates estimated value. 

I U - Indicates not detected, value shown is the detection limit. 

Shading indicates detected compound. 

II u 12 u 10 u 10 u 

11 u 12 u IO u 10 u 

11 u 12 u 10 u 10 lJ 

I 
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TABLE 1-2 (continued) 
NAVAL SUBMARINE BASE - NEW LONDON 

AREA A LANDFILL 
SUMMARY OF SOIL ANALYTICAL DATA (SEMI-VOLATILES) 

PARAMETER 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlombenzene 

2Lss20 2LSS21 2Lss22 fLSS23 2LSS24 DUPLICATE 
(U-1) 10-I) (O-1) 

EQUlPMENT 
( I 

SEntr-~~~~~~~zEoRGAMC~**~~~~~~~~ 
(O-1) (O-1) RlNSATE 

380 u 400 u 380 u 380 u 360 u 380 u 380 11 u u 400 u 380 U 
380 U 360 u 380 u 380 u 11 u 400 u 380 U 
380 U 360 U 380 u 11 380 u u 400 u 

380 U 380 u 360 u 380 u 11 u _^_ __ 
180 U 1 >XU U [ 360 U 1 380 u I 11 u 

360 U 1 380 U j 11 u 

E 
/ 

380 U 
380 U 
380 u 
380 u 
380 u 
-nn . . 

t- 

k 
11 u 
11 u 
11 u 
11 u 
11 u 

20” ” 1(1” ” II u 
380 u 360 U 380 u 11 u 
380 u 360 U 380 u 11 u 
380 U 360 U bis(2-Chloroethoxy)methane j 1 380 U 1 11 u 380 u 400 u 380 u 380 U 

360 U 
1 

380 u 
2,CDichlorophenol 

11 u 
380 U 400 u 1 380 U j 380 U 380 u 11 

1 ,2,4-Trichlombenzene 
360-U u 

380 U / 400 u 380 U 380 U 
P..pu.m..r .l.m.l,tL”l-- I 

1 1 1 360 U 1 380 U 11 u 
I -ton r1 I 30” u , *An -1 I 4”” u , e.... _. 

1 
58” u ( _^^ _. 

MU U 360 U 380 U 
4-Chlomaniline 1 

11 u 
380 u 400 u 380 U 1 380 u 

1 
360 U 380 U 

Hexachlombutadiene 
11 u 

380 u 400 u ( 380 u I--~ 380 u 360 U 380 U 11 u 
380 u 36O~U 380 u II u 

380 u 11 u 
380 u 1 360 U / 380 u 11 u 

4-Chloro-3-methylphenol 380 u 400 u 380 u 
2-Methylnaphthalene 380 u 400 u 380 U 380 u T 360 U 1 
Hexachlorocyclopentadiene 380 u 400 u 380 U 
2,4,6-Trichlomphenol 380 u 400 u 380 u 380 U / 360 U 380 u 2,4,5-Trichlomphenol 1 j 11 u 930 u 970 u 920 U 930 

u 
1 

880 u 2-Chloronaphthalene 1 930 u 26 U 380 I U 400 u 380 u 
380 U j 

2-Nitroaniline 
360 U I 380 U 1 11 u 

930 u 970 u 920 U 930 u I 880 u I 930 u 
I: 

I 26 U 
360 U 1 380 U 11 . / u )imethylphthalate 380 U 400 u 380 U 1 380 u 1 

ncenaphthylene 380 U 400 u 380 U 1 380 u 1 360 U 380 U 
2,6-Dinitrotoluene 

11 u 
380 U 400 u 360 U 380 u 11 u 

930 u 880 u 930 u 26 U 

. 
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380 u 360 U 380 u / 11 u 

-Chlomphenyl-phenylether 380 U 400 u 380 u 380 U 
Fluorene 380 U 1 

--- - .I ” 
drm ,I I 1Pn *7 I -on IT 1 -“,. . . / . _. 

CNitmaniline 930 u 
4,6-Dinitm-2-methylphenol 930 u 

7”” ” -10” ” JO” u 30” u , 55” ” , II u 
970 u 920 U 930 u 880 u 1 930 u I 26 U 
970 u 920 U 930 u 880 u 930 u 

N-Nitrosodiphenylamine 
1 

(1) 
1 26 U 

380 u 400 u 380 u 380 U 360 L- ’ 
4&omc-'~~ ’ ~’ 

Hexachlul”~r~~~,c I JO” ” , 4”” ” , 58U U 1 JBU u 1 360 U I 380 U I 11 II 
Pentachlomphenol 930 u 970 u I 920 U 1 
Phenanthrene 380 U 

I I 380 U 
xmenyl-pnenylether I 

11 u 
380 u 1 

I 
400 u 1 380 U 1 380 u ^- Î. ^__^_  ̂ I I 360 U 1 380 u 1 11 u llDI\ ,7 I,.,. ., ^^^ __ _-_ __ 

930 u 880 u 1 930 u 1 26 iI 
400 u 380 u 150 I 360 Anthracene 1 U 1 380 U / 11 u 380 u 400 u 

380 u 380 u 360 1. 
’ 

Carbazole 380 u 1 400 u 380 U 
380 u JXU Um ! 361 Di-n-butylphthalate 

Fluoranthene 
Pyrene 

J 380 U 11 u 
380 U 1 360 U 380 U I1 u 380 u 400 u _^^ -. 

--D U 380 u 11 u 
380 U 400 u 140 I 1 230 J 1 360 U 380 U 11 u 
380 U 400 u 16&J 1 270 J 1 360 U 380 u 11 u 

380 U 1 360 U 380 u 11 u Butylbenzylphthalate 380 U 1 400 u 1 380 u 

1 

1 

3,~ -ucnlombenzidine 380 u 400 u ( 380 u I 380 u I 1 360 U / 380 U D.. --..I- L-d.---- 11 v -on .1 I 1 aan .* ^I^ . . , _-_ _ 

li-n-octylphthalate 380 u 400 u 380 U 380 
IBenw(b)fluorant 

U 
hene 380 U 400 u 380 u 170 J 

Benzo(k)fluoranthene 380 u 400 u 380 u 89 J 
Rm,nln,n-r ,*n TT AmI ,I ,Dn 11 I ..n r 

I ,S” ” , 4”” ” , JXU U f 1ZUJ ] 360 u 
1 

380 u 
1 

11 
1 

u 
380 u 400 u 380 U 120 J 360 U 

1 
380 u 11 u 

380 u 400 u 1 380 u I ~380 U 360 U 380 u 11 u 
360 U 380 u 11 u 
360 U 380 U 11 u 
360 U 380 u 11 u 

I _I”” ” / 7”” ” , JO” ” , 1-u 2 360 U 
1 

380 U 
1 1 

11 u 
380 U 400 u 380 u 380 v 360 U 380 u 11 u 

360 U 380 U 11 u 
38OU I 380 U 

libenz(a,h)anthracene I 380 U j 400 u 1 380 ti 1 380 u 
,eozo(a.h.i)uewlene 380 U 1 400 u I 
,^._.. 

360 U I 380 U I 11 u 

I J - indicates estimated value. 
U - Indicates not detected, value shown is the detection limit 
Shading indicates detected compound. 



TABLE 1-2 (continued) 

NAVAL SUBMARINE BASE - NEW LONDON 

AREA A LANDFILL 

SUMMARY OF SOIL ANALYTICAL DATA (INORGANlCS) 

I 2LSS20 2Lss21 tLss22 2LSS23 2LSS24 DUPLICATE EQUIPMENT 

PARAMETER 1 (O-1) (o-1) (0-l) 10-l) 1 RINSATE 

Aluminum 7150 12200 6180 8220 8580 5680 0.0179 u 
I I I I I / I 

Antimony 2.6 UN 3.2 UN 2.9 UN 3UN 2.4 UN 2.3 UN 0.0156 U 

Arsenic 0.5 B 2.2 I.2 B 1.9 B 1.1 B 0.59 B 0.0029 U 

Barium 54.5 36.6 B 38.8 48.1 42.5 49.1 0.0024 U 

Beryllium 0.31 B 0.5 B 0.36 B 0.34 3 0.37 B 0.24 B 0.0004 u 

Cadmium 0.35 u 0.43 u 0.39 u 0.41 u 0.33 u 0.31 u 0.0021 u 

Calcium 1300 794 B I500 6090 989 II00 0.0618 B 

Chromium ,8.2 12.7 9.7 -,, 9.2, 10.7 6.5 ,, 0.0023 U 

Cobalt 5.7 B 5.2 B 4.5 B 5.4 3 5.3 B 4.6 I3 0.0032 U 

copper 4.3 7.3 35.5 9.4 6.2 3.1 B 0.0026 U 

Iron 10300 11700 7660 10300 IQ200 7960 0.0184 B 

Lead 5 7.4 13.6 15.9 5 4.9 0.0007 u 

Magnesium 3960 + 2610 * 2320 * 2990 l 3120 * 3070 + 0.022 u 

Manganese 247 N 145 N 177 N ,, 179 N 254 lq 213 N 0.001 u 

Mercury 0.02 u 0.04 u 0.04 u 0.03 B 0.03 u 0.02 u 0.0001 u 

Nickel 5.6 B 7.6 B 7.4 B 7.2 B 5.9 B 4.9 B 0.0104 u 

Potassium 311u 1270 I470 I830 I930 2370 0.649 u I 
Selenium 0.28 U 1 0.35 u 1 0.32 U j 0.33 u 1 0.26 U 1 0.25 U 0.0017 u 

I I I I I I I 
Silver 0.59 UN 0.74 UN 0.68 UN 0.7 UN 0.56 UN 0.53 UN 0.0036 U 

Sodium 37.4 i$ .$+.Lj B 42.5 3 38.6 3 33.6 I3 0.0224 U 

B (Inorganics) - Indicates the result was less than the Contract Required Detection Limit (CRDL), but greater than or equal to the 

Instrument Detection Limit (IDL). 

J - Indicates estimated value. 

N - Indicates spiked sample recovery not within control limits. 

U - Indicates not detected, value shown is the detection limit. 

* - Indicates duplicate analysis is not within control limits. 

Shading indicates detected compound. 
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TABLE 1-2 (continued) 

NAVAL SUBMARINE BASE - NEW LONDON 

AREA A LANDFILL 

SUMMARY OF SOIL ANALYTICAL DATA (PESTICIDESIPCBs) 

PARAMETER 

2Lss20 

m-1) 

2LSS21 

(&I) 

2LSS22 

(o-1) 

2LSS23 

(O-1) 

2LSs24 

10-l) 

DUPLICATE EQUIPMENT 

(o-l) RINSATE 

m 

I - Indicates estimated value. 

3 - Indicates there is greater than a 25% concentration difference between quantitation on the primary and confirmatory GC columns, 

The lower value was reported. 

3 - Indicates not detected, value shown is the detection limit. 

Shading indicates detected compound. 
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as ash material. The September 2, 1963 aerial photograph indicates the beginning stages of the 
landfilling operations at the Area A landfill. This photograph shows access to the landfill off 
of Wahoo Avenue. At this time, the eastern end of this site in the location of the tennis courts 
was filled. However, access to this area appears to be from Route 12, indicating that the fill 
was from a different source. This indication is supported by the soil sample results from this 
area, which indicate that soils are not contaminated in this area. The June 1, 1969 aerial 
photograph shows a baseball field and tennis courts in the location of the fill material located 
southeast of the proposed cap, suggesting that the fill indicated in the 1963 photograph was used 
to level the area prior to construction. Refuse type fill material would not have been a likely 
source for such fill. As this area has been filled it has been included within the limits of the cap 
shown in this FFS; however, the Navy is planning a more accurate assessment of materials in 
this section of the landfill prior to fti design. Any areas determined by this assessment to only 
contain clean fill will not be capped or otherwise remediated. The February 24, 1974 aerial 
photograph indicates that light toned mounded material had been deposited in the area just 
northwest of the tennis courts. This material, likely the large boulder fill which was observed 
during field activities at the site, is representative of the supplemental surface soil samples 
collected. The supplemental soil analytical results indicate that this material is not contaminated. 
Subsequent aerial photographs do not indicate further landfilling activities in this area. 

1.7 Contaminant Fate and TEUISDO~~ at the Area A Landfill Site 

This subsection and subsections 1.7.1 through 1.7.3 provide an analysis and discussion 
of the data presented in previous sections to provide an interpretation of the interaction between 
physical and chemical processes which characterize areas of contamination at the Area A 
Landfill. An understanding of these processes allowed for the proper development of effective 
remedial actions that protect human health and the environment. 

Figure l-21 presents a conceptual site model which has been developed to illustrate 
transport mechanisms in a more simplified format. The following transport mechanisms for the 
Area A Landfill site are identified: wind dispersion, volatilization, infiltration (leaching), 
groundwater discharge, and overland flow (surface runoff and soil erosion). The fate of 
contaminants detected at the Area A Landfill will in part be determined by the aforementioned 
transport mechanisms combined with the attributes of the individual chemicals, the mechanism 
through which the chemical has been released into the environment, and the quantity of the 
chemical released. 

1.7.1 Area A Landfill Site: Fate and TIYUUDO~~ Data 

Contaminants 

There are a number of documented contaminants in Area A soils. These include low 
levels of VOCs, SVOCs, and pesticides and moderate levels of PCBs. Many inorganics were 
also detected above background concentrations in soil. The following metals were detected 
above to be considered (TBC) regulatory levels in TCLP leachate of soils collected from the 
landfill: arsenic, barium, cadmium, lead, and selenium. 
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The groundwater at Area A was found to contain low levels of VOCs, one occurrence 
of PCB, and 1,4dichlorobenzene. Area A groundwater also contained the following inorganics 
above ARAR or TBC values: iron, manganese, sodium, aluminum, cadmium, and lead. It 
should be noted that the landfill cap is intended as an interim source control measure which will 
prevent the migration of contaminan ts in unsaturated soils from migrating to groundwater. The 
groundwater contamination that presently exists at the site will be addressed as necessary in the 
final remedy for this site. 

Factors Affectiw Fate and TMISDO~~ Processes 

A number of physical, chemical, and biological processes are known to impact upon the 
fate and transport of environmental contaminants. In addition to the individual effects of each 
such process, there is much interaction between them. Interaction of one process may limit the 
impacts of another on that same target compound. The salient factors affecting environmental 
fate and transport of chemical contaminants are: solubility, volatilization, sorption 
(adsorption/desorption), transformation (hydrolysis, photolysis, oxidation/reduction, 
biotransformation/biodegradation), and bioaccumulation. 

1.7.2 Behavior of VOCs in Environmental Media at the Area A Landfill Site 

VOCs were present in soils at the site. Generally, two classes of volatiles were detected 
they include chlorinated compounds, and non-chlorinated compounds. A total of seven 
chlorinated compounds were detected, while eight non-chlorinated compounds were reported. 
In general, chlorinated volatile organics are widely used as solvents, degreasers, dry-cleaning 
agents, refrigerants, and chemical intermediates. The non-chlorinated compounds detected are 
primariiy constituents of petroleum products or solvents with the exception of 2-butanone, and 
acetone which are typical laboratory contaminants. 

l Solubilitv. In general, all of these compounds exhibit high solubilities in water. 
Considering their highly-soluble nature, surface runoff and the infiltration to and 
eventual migration as a dissolved constituent in groundwater are expected to be the 
principle fate/transport processes. 

l Volatilization. These compounds are highly-volatile and are therefore readily 
transported into the atmosphere from surficial soils and water matrices. As a 
result, volatilization of these compounds from near-surface sources is expected to 
be a significant environmental fate process at this site. However, sources in more 
deeply-buried soils will not be as readily impacted by this mechanism. 

l Sorution. Adsorption to soils or organic matter is not expected to greatly affect 
these organic compounds. In general, with the exception of ethylbenzene, these 
compounds do not exhibit a strong affinity for organic matter. This coupled with 
their high water solubility and volatility, make adsorption a relatively minor 
environmental fate process. 
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l Transformation. The natural degradation of volatile compounds can occur through 
several mechanisms including biodegradation/biotransformation and photolysis. 
Biodegradation and biotransformation via microbial activity or biologic processes 
in higher organisms can occur and be effective on this group of compounds; 
however, the process is generally slow. Photolysis or direct photo-disassociation 
is not expected to impact this site due to the inaccessibility of radiant energy to the 
subsurface. Although it is likely that these processes are occurring, they are not 
considered significant fate processes. 

l Bioaccumulation. In general, these compounds do not bioaccumulate appreciably 
therefore, bioaccumulation is not expected to provide a significant fate process for 
these identified compounds. 

1.7.3 Behavior of SVOCs in Environmental Media at the Area A Landfill Site 

SVOCs were identified in soils and groundwater across the site. There were primarily 
two classes of these compounds, acid extractable organics, and base neutral extractable organics. 
The latter of the two groups being the most prevalent. 

Acid Extractables 

Several acid extractable semivolatile compounds were detected in Area A Landfill soils 
and groundwater; they include: 4-methylphenol, 2-chlorophenol, 2,4-dimethylphenol, and 
benzoic acid. Acid extractables consist primarily of phenolic compounds. Phenols are a diverse 
group of chemicals whose structure is comprised of a basic benzene ring, and one or more 
hydroxyl (OH) groups. Phenols are commonly associated with coal tar and its by-products. 

l Solubilitv. Acid extractable SVOCs exhibit relatively high aqueous matrices. 
Considering the soluble nature of these compounds in water, transport via 
surface water and groundwater is likely. The aqueous solubility of these 
compounds range from 5.9 x 102 mg/l (2,4 dimethyl phenol)(Superfund 
Public Health Evaluation Model 1986) to 2.85 x 10“ mg/l (2-chlorophenol) 
(Merck). 

l Volatilization. Semivolatile acid extractable organic compounds are capable 
of volatilizing; however, this process generally proceeds at a much slower 
rate than for the lighter molecular weight volatile organic compounds 
discussed earlier. Volatilization is expected to play a minor role in the 
environmental fate of these compounds. 

l Transformation. There are four primary transformation processes, 
photolysis, oxidation, hydrolysis, and biodegradation/ biotransformation; 
oxidation, and biodegradation are the only noteworthy fate mechanisms for 
this group of compounds. Oxidation may occur by a metal-catalyzed reaction 
in some environments. Biodegradation of some of the acid extractable 
compounds detected at the site by microbial populations is considered 
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a significant environmental fate process. These compounds may biodegrade 
relatively rapidly under most conditions. 

l Sorution. The acid extractable phenolic compounds associated with the site 
exhibit varying degrees of binding affinity to organic matter. The organic 
carbon-water partition coeffkient for compounds at the site ranged from 55.7 
ml/g (benzoic acid) to 96 ml/g (2,4dimethylphenol). These data suggest that 
sorption to clay and organic matter may be significant for some of the 
phenolic compounds. 

l Bioaccumulation. The acid extractable SVOC compounds detected at the 
Area A Landfill do not tend to bioaccumulate. Due to primarily low 
concentrations of these chemicals, and a relative absence of target species at 
the landfill, bioaccumulation is not considered a significant fate mechanism. 

The majority of semivolatile acid extractable organic compounds associated with the site 
are not expected to be persistent. Although the phenolic compounds detected on site have some 
binding affinity for days and are highly water-soluble and, therefore, readily mobilized into 
surface and groundwaters, they are not likely to be extremely persistent in these environments 
due to their moderate volatility and susceptibility to microbial degradation. 

Base-Neutral Extractables 

A number of other semivolatile organic compounds, the base neutral extractable 
compounds, were identified during the investigation. The three primary subgroups of base- 
neutrals detected on site are polynuclear aromatic hydrocarbons (PAHs), chlorinated benzenes, 
and phthalate esters. The majority of base-neutral compounds detected belong to the PAH 
subgroup. 

Polvnuclear Aromatic Hvdrocarbons (PAHsl 

A total of 17 PAH compounds were detected they include; naphthalene, 2- 
methylnaphthalene, acenaphthalene, acenaphthene, dibenzofuran, fluorene, phenanthrene, 
anthracene , fhroranthene, pyrene, benzo(a)anthracene, chry sene , benzo(b)fluoranthene , 
benzo(k)fluoranthene, benzo(a)pyrene, indeno(l,2,3-cd)pyrene, benzo(g,h,i)perylene. PAHs are 
fused-ring compounds in which at least two carbon atoms in each ring are shared by adjacent 
rings. Typically, the rings are fully aromatic but some may be saturated and have fewer carbon 
atoms, such as the compound fluorene. Major sources of PAHs include coal tars, crude oils, 
and products from the incomplete combustion of organic matter. 

l Solubility. Solubilities of polynuclear aromatic hydrocarbons (PAHs) vary a great 
deal in aqueous matrices, depending upon the molecular structure and degree of 
aromatic@ of the compounds molecular structure. As a general rule, a decrease 
in the degree of aromaticity in the parent molecule results in a higher degree of 
water solubility. Although there are some exceptions, most PAHs are not very 
soluble in aqueous matrices. Water solubilities for the PAHs detected on 
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site range from 31.7 ppm for naphthalene to 7.00 x lo4 ppm for 
benzo(g,h,i)perylene (EPA, 1986). PAHs exhibiting the lowest water solubility 
have a high degree of aromatic@ (i.e., greater than four or five aromatic rings). 
For PAHs with relatively high water solubilities (such as naphthalene), runoff and 
groundwater transport of these compounds may be a significant fate/transport 
mechanism. For the less soluble compounds, this transport mechanism will be less 
significant. 

l Volatilization. PAHs are capable of volatilizing; the process proceeds at a much 
slower rate than for the lighter volatile organic compounds. However, 
concentrations of PAHs detected on site make volatilization likely when source 
areas are exposed. The more-volatile PAHs (i.e., naphthalene, acenaphthylene, and 
acenaphthene) have vapor pressures greater than 2.0 x 10s3 mm mercury, whereas 
the other compounds have vapor pressures ranging from 1.03 x lo-” to 7.10 x lo4 
mm mercury. Probable carcinogenic PAHs associated with the site 
(benzo(a)anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, chrysene, and 
indeno(l,2,3-cd)pyrene) are less likely to volatilize due to their greater molecular 
weight and more complex structures. Based upon their low vapor pressures (i.e., 
less than 1.0 x lo”> and high affinity for adsorption to particles, these PAHs would 
be expected to be associated more with airborne particulates (Eisenreich et al., 
1981). 

l Transformation. Of the four transformation processes, photolysis, oxidation, 
hydrolysis, and biodegradation/biotransformation; biodegradation is the only 
significant long-term environmental fate process for the PAHs associated with the 
site. PAHs are degraded under most conditions by microbial populations and/or 
metabolized by higher organisms relatively rapidly (EPA, 1979). Microbial 
degradation rates are particularly high if the PAHs are utilized as a sole carbon 
source (U.S. EPA, 1979). 

l Sorution. The PAHs associated with the site exhibit varying degrees of binding 
affinity to organic matter and soil particles; this affinity is dependent upon their 
individual molecular structures. In general, the higher molecular weight PAHs are 
strongly adsorbed whereas the lighter PAHs (e.g., naphthalene) are less strongly 
sorbed (U.S. EPA, 1979; U.S. EPA, 1986). Therefore, adsorption to organic 
matter and/or soil particles will be an important environmental fate process, 
particularly for the higher molecular weight PAHs at the site. 

l Bioaccumulation. Although polycyclic aromatic hydrocarbons are rapidly 
bioaccumulated, they are also quickly metabolized and eliminated from most 
organisms with the exception of shellfish (Clement Associates, 1985). 
Bioaccumulation is considered an important fate process for PAHs which, through 
other transport mechanisms make their way to the Thames River where shellfish 
may be impacted. 
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With few exceptions, the PAHs associated with the site will be relatively persistent in on- 
site soil matrices. This is primarily due to their generally low water solubility, resistance to 
photolytic, oxidative and hydrolytic degradation, and their high affinity for organic matter and 
soil particles. 

Chlorinated Benzenes 

Three chlorinated benzene compounds were detected in landfill groundwater. These three 
compounds include 1,2dichlorobenzene, 1,3dichlorobenzene, and 1,4dichlorobenzene. Typical 
uses of these compounds are as solvents for degreasing and as an insecticide for moths, and 
termites. 

l Solubility. The aqueous solubilities for these compounds range from 80 ppm (1,4- 
dichlorobenzene) to 145 ppm (1,2-dichlorobenzene), which is considered slightly 
soluble. As these compounds were detected in groundwater and not soils, it 
appears that this is a viable transport mechanism at the site. 

l Volatilization. These compounds are expected to volatilize readily based on their 
Henry’s Law constant value of 1.99 x 10” atm m3/mole. Volatilization is a likely 
transport mechanism for these compounds. 

l Transformation. Of the four transformation processes, photolysis, oxidation, 
hydrolysis, and biodegradation/biotransformation, biotransformation and possibly 
oxidation are the only significant fate processes. It is thought that these compounds 
can be broken down to some degree by pollutant-acclimatized microorganisms 
(Clement Associates, 1985). If volatilization occurs, it is likely that atmospheric 
oxidation will be the eventual fate process to take place. 

l Sorution. Sorption is considered an important environmental fate mechanism for 
these compounds. The high log octanol/water partition coefficient (3.38) indicates 
a high affinity for adsorption to soil or organic matter. 

l Bioaccumulation. “Indirect evidence suggests that bioaccumulation may also be 
an important fate process” (Clement Associates, 1985). 

With respect to the chlorinated benzene subgroup of the base-neutral semivolatiles, 
sorption bioaccumulation, and volatilization with subsequent atmospheric oxidation are the 
recognized fate/transport mechanisms. The chlorinated benzenes detected at the site are expected 
to be persistent in the environment if volatilization does not occur. 

Phthalate Esters 

Phthalate esters are dispersed throughout the environment due to their common use as 
plasticizers. Di-n-butylphthalate and bis(2-ethylhexyl)phthalate were detected in environmental 
media at NSB-NLON. Phthalate esters have relatively low Henry’s Law constants (10m5 to 10 
-7 atm-m3/mole) and high I<sw values indicating that, although they may volatilize, it is at a slow 
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rate and they will tend to partition to organic soils and sediments. The water solubilities of di-n- 
butylphthalate and bis(2ethylhexyl)phthalate are 13.0 mg/l and 0.3 mg/l, respectively, indicating 
that the compounds have relatively low water solubilities. Phthalate esters will undergo 
biodegradation in soil and sediment. Photolysis and oxidation do not appear to be important 
processes in governing the fate of these compounds (Clement Associates, 1985). Phthalate esters 
are commonly used as a plasticizing agent in plastics, leachability from those materials, and 
presence as a microcontaminant in laboratory chemicals (Verschueren, 1983) makes them 
common laboratory contaminants. As a result, it is not believed that phthalates are significant 
contaminants at the site. However, for phthalate compounds that are present in the environment, 
their affinity for organic matter and soils, low water solubility , resistance to transformation 
processes, and low volatility would make them relatively persistent chemical compounds. 

1.7.4 Pesticides at the Area A Landfill Site 

Pesticides were detected in numerous samples collected from the Area A Landfill. A 
total of 15 such compounds were detected; these include alpha BHC, heptachlor, aldrin, 
heptachlor epoxide, endosulfan I, die&in, endrin, endosulfan II, endrin ketone, endrin aldehyde, 
alpha chlordane, gamma chlordane, 4,4’ DDE, 4,4’ DDD, and 4,4’ DDT. 

l Solubilitv. A review of data regarding these compounds indicate that their aqueous 
solubilities are generally low ranging from 10 mgll (alpha BHC) to 0.0055 mg/l 
(4,4’ DDT). This is further evidenced by the lack of any detections in site 
groundwater samples. 

l Volatilization. The pesticides detected at the Area A Landfill are all capable of 
volatilizing to some degree. For the following compounds, volatilization is an 
important transport mechanism; alpha BHC, aldrin, die&in, endrin, DDT, DDE, 
and DDD. 

l Transformation. The pesticides detected at the Area A Landfill were determined 
to be affected by the transformation processes in varying degrees. Some 
compounds are very resistant to transformation. They included: heptachlor, 
heptachlor epoxide, alpha chlordane, and gamma chlordane. The majority of the 
other compounds are very susceptible to biotransformation, biodegradation, and 
photolysis. However, for some of these compounds their breakdown products can 
be as toxic as the original compound. For example, DDT can break down to DDE 
and DDD. 

l Sorption. The pesticides detected at the site are generally thought to have a strong 
affinity for soils and organic matter. Sorption is probably one of the primary fate 
mechanisms for this group of contaminants at the site. 

l Bioaccumulation. The pesticides detected at the site are all generally considered 
to be highly bioaccumulated compounds. bioaccumulation is therefore an important 
fate and transport mechanism for this group of contaminants. 
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A review of the chemical and physical properties of the pesticides detected at the site 
indicates that their behavior in the environment are similar. In general, these contaminants are 
highly susceptible to bioaccumulation; they tend to adsorb to soils and sediments; they have low 
aqueous solubilities; and are volatile to some degree. A review of the transformation processes 
for these compounds reveals the greatest variability between compounds. Heptachlor , heptachlor 
epoxide, alpha and gamma chlordane are all extremely persistent in the environment and are not 
highly susceptible to the transformation processes, while the remaining compounds all tend to 
undergo transformation via one or more of the processes. 

1.7.5 Polvchlorinated Binhenvls WCBs) at the Area A Landfill Site 

Three PCB isomers were detected in samples collected from the site. They include 
Arochlor 1242, Arochlor 1254, and Arochlor 1260. These Arochlor formulations are composed 
of complex mixtures of chlorinated biphenyls. Arochlor 1242, Arochlor 1254, and Arochlor 
1260 contain 42%) 54%) and 60% chlorine (by weight), respectively. Up until the 197Os, PCBs 
were used widely as dielectric fluids in electrical capacitors and transformers because of their 
resistance to thermal degradation. Although the manufacture and use of PCBs for this purpose 
was discontinued in the United States in the 197Os, older equipment may still contain PCBs. 

l Solubilitv. PCBs represent some of the least water soluble compounds detected at 
the site. Thus, runoff and groundwater transport of dissolved PCBs are not 
considered important transport mechanisms. 

l Volatilization. Volatilization of dissolved PCBs is thought to be an important 
fate/transport mechanism. However, since PCBs are only slightly soluble in water, 
their rate of partitioning to the atmosphere is controlled by their low solubility. 

l Transformation. Of the four transformation processes, photolysis, and to a lesser 
degree, biodegradation are the primary mechanisms. Less heavily chlorinated PCBs 
can be biodegraded by some soil microorganisms; however, PCBs with five or more 
chlorines are not measurably biodegraded. These heavier PCBs can be photolyzed by 
ultraviolet light. 

l Bioaccmnnlation. PCBs have been shown to bioaccumulate in the adipose tissues 
of animal species. This is considered an important fate mechanism for this class 
of contaminants. 

l Sorntion. Adsorption to soils or organic matter is a major process controlling the 
environmental fate of PCBs. Like chlorinated pesticides, high affinity for 
adsorption to organic matter is evident from their high partition coefficients. Water 
solubility and partition coefficients among different PCBs are correlated by the 
number of chlorine atoms on the molecule. Consequently, PCB congeners with 
lower numbers of chlorine atoms (i.e., Arochlor 1242) tend to sorb less strongly 
than the more heavily chlorinated molecules such as Arochlor 1254 and Arochlor 
1260. This is the primary environmental fate mechanism regarding this group of 
contaminants. 
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PCBs exhibit high persistence in the environment. This high persistence results from: 
(1) low solubility in water and air; (2) strong adsorption to soils, sediments, and organic matter; 
(3) the recycling of volatilized PCBs between the atmosphere, surface soils, and water; (4) high 
tendencies to bioaccumulate; and (5) relative resistance to biodegradation. PCBs were detected 
only in a relatively small area of soils located near the concrete pad. On the basis of the 
characteristics described above, it is apparent that existing PCB concentrations will remain 
associated with site soils due to their adsorbent properties. Significant migration is therefore not 
likely, other than for contaminants attached to soil particles that migrate via water or wind 
erosion. 

1.7.6 Inomanics at the Area A Landfill Site 

Inorganic contaminants detected in environmental media NSB-NLON include metals and 
cyanide. 

Metals 

Unlike most of the other contaminants detected in environmental media at NSB-NLON, 
metals occur naturally in the environment in addition to resulting from anthropogenic sources. 
The Phase I FU and Supplemental Site Investigation (Appendices A and B) discussed the 
distribution of metals in the environment and assessed whether the metals detected at NSB- 
NLON occur at concentrations in excess of their naturally occurring levels. 

The fate and transport of metals in the environment depends on chemical properties of 
the metal as well as chemical and physical characteristics of the environment. The solubility of 
metals and metal salts controls the amount of metal available to groundwater or surface water, 
although other physical and chemical processes control the observed concentrations of those 
metals in water. Environmental factors influencing the mobility of metals in the environment 
include pH, Eh, the presence or lack of oxygen, the presence of other metal compounds such 
as iron oxides, and the presence of anions and complexing agents. 

In general, metals are more soluble and more mobile in the environment at lower pH 
values. Higher pH values tend to cause metals to precipitate from solution. 

The oxidation/reduction potential of the aquatic system being assessed (surface water, 
groundwater, or interstitial pore water in sediments) determines the equilibrium valence state of 
the metal. The more oxidized form of the metal will be favored under aerobic conditions; the 
reduced form is favored under anaerobic conditions. Many metals, including lead and cadmium, 
are less mobile in anoxic environments because they form nearly insoluble sulfide salts. 
However, some metals such as iron are more soluble in their reduced (Fe II or ferrous) form. 
When dissolved iron moves from a reducing to an oxidizing environment, the iron is oxidized 
to its ferric (Fe III) form and precipitates out of solution forming orange floe generally observed 
downgradient of landfills. 

The presence of dissolved salts and gases (e.g., carbon dioxide and hydrogen sulfide) and 
the system pH determine the mineral form controlling the metal’s solubility . For example, the 
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presence of sulfur in the form of sulfide in a reducing environment will cause precipitation with 
many metals cations (e.g., cadmium and lead) to form the metal sulfide. In addition, metals 
solubility can be enhanced in the presence of complexing agents such as humic acids formed 
from organic materials such as rotting leaves. 

Metals have a high affity to adsorb to soils and sediments. The degree to which metals 
adsorb to soils depends on the environmental factors discussed above and on characteristics of 
the soil or sediment including organic content, cation exchange capacity, clay content, and the 
presence of iron oxides in the soil. 

Cvanide 

The behavior of cyanide in the environment depends on the form of cyanide present. 
Factors influencing cyanide include pH, the presence or lack of oxygen, and the presence of iron 
which forms complexes with cyanide. Hydrogen cyanide is a weak acid with a pK, of 9.21. 
At most environmental pH values, hydrogen cyanide is in its associated form (HCN). In this 
form, cyanide is very mobile in the groundwater and volatilizes as cyanide gas. However, 
cyanide forms hexacyanoferrate complexes with the ferrous (Fe II) and ferric (Fe III) forms of 
iron which are abundant in soil. Cyanide in these forms is much less toxic than free cyanide. 
The hexacyanoferrate complexes can bind to ferrous or ferric ions to form ferroferro- or 
ferriferrocyanide compounds that are much less soluble than free cyanide and have a much 
greater tendency to bind to soil or sediment. 

1.7.7 Contaminant Mimation at the Area A Landfill Site 

The following sections summarize the areas of identified site contamination, the nature 
of that contamination, and the identified or postulated means for migration or exposure 
pathways. Potential receptors that may be impacted by site contaminants are identified in the 
sections that follow regarding human health and ecological risks. 

1.7.7.1 Contaminant Sources at the Area A Landfill Site 

Subsection 1.6 presents the available information pertaining to the nature and extent of 
contamination at the Area A Landfill. From that information the following conclusions 
regarding contaminant sources are made. 

l As the site is a landfill, contaminants are not distributed homogeneously. No 
specific point sources or hot spots of contamination were detected. However, the 
soils surrounding the concrete pad have been determined to contain PCBs in several 
locations at concentrations which present a hazard to human health. This area of 
contamination is depicted in Figure 1-19. 

l Of the twelve monitoring wells installed and sampled in the landfill there is no 
contamination hot spot which appears to be the source of groundwater 
contamination detected. However, groundwater in the vicinity of 2LMW18S was 
found to contain some of the highest incidences and concentrations of 
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contaminants from each of the classes of chemicals detected at the landfill. 
Samples of landfill contents/soils at this location did not indicate the presence of 
a contaminant hot spot. 

1.7.7.2 Exuosure Pathwavs 

Chemicals will migrate within a specific media, and will also undergo interphase 
transport between media such as evaporation of chemicals from water to air. Plants and animals 
can also take up chemicals from soils and water which can cause transport of contaminants in 
the food chain. This pathway is of particular concern for chemicals that bioaccumulate as 
described in the previous section. The following sections will discuss potential migration routes 
for each media. For purposes of this section, the media, or primary migration routes, are air, 
groundwater and soils, and surface water and sediments. 

Airborne transport of chemicals occurs via two primary routes. These are volatilization 
and adsorption to small soil particles that become airborne as fugitive dust. Volatile chemicals 
were not detected at the Area A Landfill in high enough concentrations to have a measurable 
effect on ambient air quality. One pathway of concern for VOCs is the possible migration to 
air in subsurface utility trenches from contaminated subsurface soils and groundwater. Transport 
of fugitive dusts is a concern due primarily to PCB and DDTR compounds which tightly adsorb 
to these particles. The rate and extent of contaminant migration of airborne materials will be 
primarily determined by modelling air transport. Subsurface migration of volatiles is governed 
primarily by preferential flow pathways such as sand lenses, or gravel bedding for subsurface 
utilities. Dispersion for VOCs and particle size for fugitive dusts are physical parameters that 
will affect the rate and extent of migration. Airborne contaminants from this site will migrate 
in the direction of wind currents. The prevailing winds are southwesterly in the summer and 
northwesterly in the winter. The average wind speed is around ten miles per hour. Transport 
in any direction is possible at certain times. The chemicals once airborne will either degrade, 
settle on land or the Thames River. Possible effects on water quality in the Thames River are 
currently being investigated. Fugitive dusts could have measurable impacts on soils within a 
short distance of a contaminated site and could have temporary adverse impacts on ambient air 
quality. 

Groundwater and Soils 

Contaminated soils can release contaminants to both air and groundwater. The release 
to air by evaporation or fugitive dust is discussed above. Water percolating through soils will 
mobilize chemicals from soils to infiltrating water by dissolution and desorption. Chemicals are 
also leached from soils below the water table by the same mechanism. Due to the shallow depth 
to groundwater and relatively permeable overburden at NSB-NLON, this infiltrating water will 
migrate to and mix with the groundwater. The mobility of a chemical is its rate of transport 
relative to groundwater velocity. Contaminants will not migrate faster than groundwater. 
Groundwater at the Area A Landfill eventually discharges in some instances to wetlands and 
several small streams which all eventually discharge to the Thames River. In such discharge 
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areas, groundwater could be close enough to the ground surface whereby direct uptake by biota 
is possible. In other instances, groundwater flows at a greater depth and does not discharge to 
surface water until it reaches the Thames River. 

Contaminants are present above and below the water table, therefore, contaminants will 
be leached from soils by both infiltrating precipitation and flowing groundwater. In the 
overburden, the highest groundwater elevation is in the middle of the Area A Landfill. It 
appears that groundwater in the central/eastern portion of Area A flows north toward the Area 
A wetland, and groundwater in the northwestern portion of the Area A Landfill flows northwest 
toward the Area A Downstream and eventually to the Thames River. The velocity of 
groundwater flow through soils in the landfill and adjacent wetland portions of Area A was 
estimated to be 0.04 feet per day. 

Groundwater flow in the bedrock is generally to the west. Transmissivity values in the 
bedrock range from 4.7 to 250 ft*/day , indicating a high variability of transmissive properties 
within the fractured bedrock. 

VOCs which were detected in soils in low to moderate concentrations are highly mobile 
and were detected in low concentrations in groundwater. The SVOs, PCBs and pesticides 
detected in site soils have low mobilities. There was only one occurrence of PCB in 
groundwater. If this result is correct, the presence of PCBs in groundwater suggests a 
concentrated source of PCBs in soil near the location where it was observed (2LMW 18s). 
Metals are generally immobile and partition strongly to soils except for some metal compounds. 
Of all the metals detected above background in soils, only cadmium was detected in groundwater 
above MCL. Cadmium is substantially more soluble in natural waters than many metals; 
therefore, its existence in groundwater is not surprising. All other metals are apparently in 
forms that are relatively immobile. Other inorganics were detected in groundwaters above TBC 
values. These inorganics were also present above background in soils. These include: iron, 
manganese and sodium. These inorganics are more soluble in reduced environments. 
Therefore, it appears that the landfill has caused leaching of these materials from soils into 
groundwater at elevated levels. 

The final cap proposed for the Area A Landfii will prevent the migration of contaminants 
from unsaturated landfill contents/soils to the groundwater. By preventing such migration, the 
cap will improve groundwater quality; however, the cap by itself may not improve groundwater 
sufficiently to achieve all remedial action objectives for groundwater. Any groundwater 
remediation, beyond a cap, that may be required to meet remedial action objectives will be 
addressed in the final remedy for this site. 

Surface Water and Sediments 

Contaminants enter surface water primarily by runoff and groundwater discharge. Runoff 
becomes contaminated by contact with surficial soils and atmospheric chemicals. Runoff and 
groundwater can contain dissolved chemicals and contaminated suspended particles. Once 
introduced to the stream, contaminants will migrate with the surface water or be incorporated 
into river sediments by partitioning or sedimentation. The more volatile compounds can also 
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evaporate to the air. The sediment bedload will also migrate downstream, although at a much 
slower rate than surface water. Sediments accumulate at dams, obstructions, or where flow 
velocity decreases. Contaminants can also enter surface water via air releases, however, this 
is not considered a significant pathway at this site due to the relatively low surface soil 
contaminant concentrations and limited amount of erodible surfaces. The exchange of surface 
water to groundwater is also considered negligible in that the small streams tributary to the 
Thames River are normally recharged by groundwater. The Thames River during high tide does 
recharge small areas of groundwater up to 200 feet inland, however, the Thames River is the 
ultimate discharge point for contaminants from NSB-NLON. Due to the large flow of the 
Thames River, contaminant concentrations are only potentially a concern in the mixing zone 
within the Thames River adjacent to NSB-NLON and adjacent sediments. The section of the 
Thames River near NSB-NLON is an estuary. Within an estuary, the changing of the river from 
fresh to salt water conditions has substantial effects on suspended and dissolved material in the 
river. Destabilization of colloids, alternation of adsorption equilibrium and precipitation of 
cationic species are among the commonly observed changes. There is a general tendency for 
trace metals, and potentially hydrophobic organic compounds, to be trapped in estuarine 
sediments as a result of these processes. Contaminants once in the surface water/sediment 
system are available for uptake by biota. The Thames River does support a significant sport fish 
population. An ecological assessment of the Thames River will be provided as an appendix to 
the forthcoming Phase II Remedial Investigation Report. 

Surface water from this site originates from runoff within the northern Subase watershed 
area (refer to Figures l-5 and l-lo), and eventually discharge to the Area A Wetlands and 
Downstream surface waters. The primary discharge point from the Area A Wetland is through 
four 244nch metal culverts through the dike. This discharge forms a small stream which flows 
west for approximately 200 feet and into a small pond. Wetlands sediments accumulate 
upstream of the dike. Under normal flow conditions, this pond discharges to a small stream 
which flows north and then west toward Triton Avenue (past OBDANE site). The stream 
continues flowing west under Triton Avenue and Shark Boulevard and eventually discharges to 
the Thames River at the DRMO outfall. This pond also has a discharge structure on the south 
side. During periods of high flow and high water at the pond, water also flows out through this 
structure to a stream which flows south from the Over Bank Disposal Area site. A second pond 
to the west of the pond referenced above is formed by groundwater inflow, and flows to the west 
around North Lake. 

Groundwater also discharges from the Area A Landfill to a small wetland at the base of 
the dike and the Over Bank Disposal Area site. A stream flows from this wetland west toward 
North Lake, a recreational swimming area for Navy personnel. Under normal flow conditions 
the stream enters a culvert which bypasses the pond and discharges to a stream below the outfall 
of the pond. This stream flows west under Shark Boulevard and through the golf course to the 
Thames River. There is a manhole adjacent to North Lake that connects to another pipe which 
was designed to discharge overflow water from North Lake; however, this pipe has been 
plugged. The invert elevation of this pipe is several inches higher than the main culvert, so that 
under normal flow conditions no water would have flowed to the pond. Under substantial runoff 
conditions, however, it is possible that some water may have discharged to the pond from this 
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stream. At the time of Atlantic’s site inspection, the pond had been drained, yet some water 
remained in the pond, indicating that it receives groundwater recharge. 

1.8 Human Health Risks 

In subsections 1.8.1 through 1.8.5, risks to human health are assessed in terms of current 
and future land use; the conditions evaluated; the selection of chemicals of concern for 
evaluation; the receptors and exposure pathways evaluated; and conduct of the human health risk 
assessment and quantification of exposure. Results of the human health risk assessment are 
presented in subsection 1.8.6, while a summary of human health risks is presented in subsection 
1.8.7. All of the information presented herein is a summary of the risk assessment in the Phase 
I RI. 

1.8.1 Current and Future Land Use at the Area A Landfill Site 

The region referred to as Area A Landfill is approximately nine acres in size, most 
(97%) of which is unpaved. The area is used primarily for storage, and Naval authorities refer 
to this site as “Alpha Area Storage and Deployed Parking”. Various materials are stored on 
wooden palettes in the landfill area, and a concrete pad in the southwest portion of the site was 
used as an above ground storage area for transformers, removed underground storage tanks, and 
crane weights. Military servicemen use a section of the landfill area as parking while on sea 
duty. 

Current on-site activities include daily movement of stored items on the wooden palettes, 
preparation of sandbags during summer months, and occasional storm sewer repair. The site 
is also periodically visited by the public during auctions of abandoned cars in the parking area. 
Because of existing uncovered dirt piles and current on-site activities, fugitive dust generation 
is likely. 

The nearest GrotonKedyard residence along Route 12 is only 425 meters from the site. 
Residential housing for junior officers and their families is approximately 490 meters from the 
landfill. Recreational activities in close proximity to the Area A Landfill include military 
servicemen jogging along Wahoo Avenue and playing tennis at nearby tennis courts. A standing 
watch exists when Alpha Area storage is closed, but access is possible from the road and a 
wooded hillside to the west. 

Based on discussions with Navy personnel, future uses of these areas are expected to 
remain the same as current use. 

1.8.2 Conditions Evaluated 

Inorganic and organic compounds were detected at elevated levels (i.e., above 
background) in the surface soils, subsurface soils, and groundwater at the Area A Landfill during 
the Phase I investigation. The media indicated were the focus of the investigation. 
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1.8.3 Selection of Chemicals of Concern for Evaluation 

The Area A Landfill is one of a number of sites under evaluation at the Navy Base. 
Because of the potential for cumulative risks associated with this site, a single base-wide list of 
chemicals of concern was developed. This ensured that chemicals were consistently evaluated 
from location to location even though some of the chemicals included on the list may not have 
been detected at a particular location. The chemicals evaluated for this area and the Navy Base 
in general are listed below. 

I 
Non-carcinogenic PAHs Carcinogenic PAHs PCBs 
(All HSL Compounds Included) (All HSL Compounds Included) (Aroclors 1260 & 1254) 

Other Semi-Volatiles Pesticides 
( 12 compounds: primarily (7 compounds: DDT residues, 
phthalates and phenols) endrin, methoxychlor) 

Metals 
(14 compounds: Al, Sb, As, Be, 
B, Cd, Cu, Fe, Pb, Mn, Hg, 
Ni, Se, Zn) 

I BTEX Compounds Chlorinated Volatiles 
I 

Other Volatiles 
(All BTEX compounds) ( 13 compounds) (4 compounds) 

1.8.4 Receutors and Exposure Pathwavs Evaluated 

Based on information obtained through site visits, inspections, and discussions with 
personnel at the Area A Landfill or involved in future plans for the area, the following potential 
receptors were identified: 

Utility workers repairing storm sewers in landfill; 

Weapons center personnel exposed to fugitive dust from landfill; 

Military servicemen moving palettes in Alpha A Storage; 

Military servicemen exposed to fugitive dust while engaging in nearby 
recreational activities; 

GrotonLedyard residents exposed to fugitive dust; 

Citizens attending car auctions in Deployed Parking Area. 

Subase children playing in adjacent areas and exposed to fugitive dusts from 
DRMO and Area A Landfill. 

1.8.5 Conduct of the Human Health Risk Assessment and Ouautification of 
Exuosure 

Risk calculations were made for chemicals with regard to their potential carcinogenic 
health risks and other (non-carcinogenic) health risks. These calculations were carried out in 
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accordance with standard U.S. EPA guidance and also reflect specific guidance provided by 
U.S. EPA Region I in their guidance documents and discussions. 

In estimating the risk, the maximum values reported for each chemical detected in 
subsurface soils were used in each scenario. In addition, the most recent U.S. EPA guidance 
concerning exposure factors and toxicity values was used in making the risk estimates. 

Non-carcinogenic health risks were evaluated using the Hazard Index. Risks are 
presumed to exist for a particular receptor when the Hazard Index exceeds “ 1” for all the 
compounds and pathways combined. When the Hazard Index is less than ti 1 n , non-carcinogenic 
health risks are considered to be negligible. If the Hazard Index exceeds “ 1”) the compounds 
contributing to the risk and target organs are reviewed to evaluate whether different non- 
carcinogenic effects are being assessed. 

Carcinogenic health risks were evaluated with respect to incremental lifetime risk of 
cancer for an exposed individual. These risk estimates were compared to the one in one million 
(10”) to one in ten thousand (lOA) range identified by the U.S. EPA. Risks less than 1Oa are 
generally considered negligible, while risks greater than 10’ are generally considered indicative 
of requirements for remedial action. Within these two ranges requires risk management 
decisions that involve a variety of factors. 

Lead exposure for workers was evaluated by comparison to the 500 to 1,000 mg/kg range 
used by EPA in the past for assessing adult exposure to lead at commercial/industrial sites. 
Currently, the EPA only has guidance for assessing children’s exposure to lead in soil (OSWER 
Directive #!9355.4-12). EPA established a screening level of 400 ppm lead in soils for protection 
of children in a residential setting using the Integrated Exposure Uptake Biokinetic (IUBK) 
model. Various methods for assessing adult exposure are under review by EPA. 

Groundwater within Area A contains VGCs and cadmium at levels above drinking water 
standard/guidance values, indicating a potential health risk if the water were to be consumed. 
The landfill cap is intended to provide an interim source control measure that will prevent the 
migration of contaminants in unsaturated soils from migrating to the groundwater. By 
preventing such migration, groundwater quality should improve. Any remaining groundwater 
contamination at the site will be addressed in the final remedy. 

Dust concentrations for the fugitive dust scenarios were either modeled or an ambient 
particulate concentration was selected. In the storm sewer scenario, the soil samples collected 
to a depth of eight feet were used to calculate exposure point concentrations based on the depth 
to sewers in this area. Depth to groundwater in the Area A Landfill ranges from approximately 
6 to 16 feet below the surface. Therefore, exposure to groundwater in this area is considered 
unlikely, but possible if storm sewers are located where the water table is eight feet. 

1.8.6 Results of the Human Health Risk Assessment 

The results of the Risk Assessment for each scenario are as follows: 
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RISK SUMMARY TABLE 
NAVAL SUBMARINE BASE, GROTON 

Total Cancer Risk Total Hazard Indices 

Scenario Average Average 
Utility Worker Repairing Storm Sewers 1.80E-07 l.lOE-06 2.40E-02 8.50E-02 
in Area A Landfill 

Weapons Center Personnel Exposed to 8.20E-08 2.6OE-07 6.30E-04 1.50E-03 
Fugitive Dust From Area A Landfill 

Military Servicemen Moving Palettes 9.20E-06 4.20E-05 1.30E-01 3.30E-01 
Within Area A Landfill 

Military Servicemen Exposed to Fugitive 7.9OE-10 1.60E-09 3.60E-05 5.40E-05 
Dust While Engaging in Nearby 
Recreational Activities 

Groton/Ledyard Residents Exposed to 1.50E-08 2.9OE-08 3.10E-04 5.80E-04 
Fugitive Dust 

Citizens Attending Car Auctions in 3.30E-07 5.80E-07 6.50E-03 l . OE-02 
Deployed Parking 

Subase Children Exploring the Area A 3.OE-06 1.7E-05 7.OE-02 1.8E-01 
Landfill and Surrounding Woodlands 

Subase Children Exposed to Fugitive 6.40E-11 1.40E-10 4.4E-06 1 .OE-05 
Dust From DRMO and Area A Landfill 

Utility Worker Repairing Storm Sewers in Area A L.ar@ill 

The Hazard Indices do not exceed u 1 n for this scenario, and the carcinogenic 
incremental lifetime risk associated with soil contaminant exposure fell between 10” 
and 10s5. The risks were primarily due to the presence of PCBs in the subsurface 
soils, and to a lesser extent, the presence of carcinogenic PAHs. Combined, the 
carcinogenic PAHs contributed a maximum of approximately 10” risk. The 
distribution of the PCB and PAH contamination in the soil was patchy, therefore, the 
average risk is expected to be lower than that estimated using the maximum values. 
Based on the results of the analysis, the risks to the workers in this scenario are 
judged to be low. 

Weapons Center Personnel Exposed to Fugitive Dust from Area A Landfill 

The non-carcinogenic health risks and the incremental carcinogenic risks are within 
levels considered to be acceptable. 

Military Servicemen moving Palettes within Area A L.undfill 

Non-carcinogenic health risks were negligible for these workers. Incremental lifetime 
cancer risks of 8.5~10~ are within the U.S. EPA acceptable range. The risk is 
primarily due to the presence of PCBs in the landfill surface soils. 
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I II 

Military Servicemen Exposed to Fugitive Dust while Engaged in Recreational Activities 
Near Area A L.unc@ll 

The non-carcinogenic health risks and the incremental carcinogenic risks are negligible 
for potential receptors in this scenario. 

Groton/Ledyard Residents Exposed to Fugitive Dust from Area A Lami’ll 

The non-carcinogenic health risks and the incremental carcinogenic risks are negligible 
for potential off-site receptors in this scenario. 

Citizens Attending Car Auctions in Deployed Parking Area 

The non-carcinogenic health risks and the incremental carcinogenic risks are negligible 
for auction participants in this scenario. 

Subase Children Eicploring the Area A Landfill and Surrounding Woodlands 

Systemic (noncarcinogenic) health risks are estimated to be negligible for this exposure 
group. However, nominal lifetime cancer risk exceeded one in one million (lE-6) and 
the upper bound estimate exceeded one in one hundred thousand (lE-5). The 
carcinogenic risk is due to the presence of PCB Arochlor 1260 through oral or dermal 
contact with surface soils. 

Subase Children &posed to Fugitive Dust from DRMO and Area A Lund?11 

Systemic (noncarcinogenic) and cancer risks are estimated to be negligible via 
exposure to fugitive dusts. 

1.8.7 Summary of Human Health Risks 

The human health risk assessment for the Area A Landfill indicates that for the scenarios 
considered, the risks to human health from the landfill are minimal. These minimal risks are 
due primarily to the presence of PCBs in the landfill soils. 

1.9 Risks to Ecoloeical ReceDtors at the Area A Landfill Site 

The Area A Landfill site is a developed section of the Subase that has no natural habitats. 
However, surface water runoff and leachate from the landfill could impact the areas directly to 
the north. Therefore, the Area A Ecological Risk Assessment focuses on biota in the adjacent 
Area A Wetlands. The biota that reside in these areas include plants, invertebrates, amphibians, 
birds, and mammals. Non-resident biota include migrating birds that visit the area seasonally, 
and mammals and birds that visit Area A occasionally. These receptors may be exposed to 
contaminant in the surficial soils, contaminants in the groundwater where it may seasonally 
discharge to the ground surface, and the contaminants in the surface water and sediments of 
ponds and streams. Higher trophic organisms in the food web may be exposed to contaminants 
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via bioaccumulation in lower level organisms such as soil invertebrates in the wetland and 
benthic invertebrates in the ponds and streams. All of the information presented herein is a 
summary of the risk assessment in the Phase I RI. 

1.9.1 Current and Future Land Use 

The Area A Wetland consists of approximately 30 acres of land to the north of Area A 
Landfill. A small pond is located in the eastern portion of the wetland, adjacent to the landfill. 
The wetlands are separated from the Downstream watercourses and the Overbank Disposal Area 
(OBDA) by a dike. 

1.9.2 Conditions Evaluated 

As previously discussed, inorganic and organic compounds were detected at elevated 
levels in the surface soils, subsurface soils, and groundwater at the Area A Landfill. Surface 
runoff and groundwater leachate from the landfill could impact the soils, sediments, surface 
waters, and groundwaters of the adjacent Area A Wetlands. Most of the ecological risks in Area 
A wetland are due to DDTR. The DDTR does not originate from the landfill. The ecological 
risks associated with DDTR in Area A Wetland will also not be discussed further, as they do 
not relate to the Area A Landfill. 

1.9.3 Selection of Chemicals of Concern for Evaluation 

The data evaluation and selection of compounds of interest for the ecological risk 
assessment were the same as for the human health risk assessment described above. Compounds 
of concern were detected in soils, sediments, surface water, and ground water. Based on the 
different physical and biological characteristics of wetland soil/sediments and stream, pond, and 
river sediments (i.e., carbon content, moisture content, invertebrate communities), wetland 
soil/sediments are referred to only as “soils” in this section of the assessment. Contamination 
of these media were also detected in Area A Wetland. 

1.9.4 Receutors and ExDosure Pathwavs Evaluated 

Based on site visits and inspections, the following potential aquatic and terrestrial 
ecological receptors were identified: 

l Vegetation, 
l Benthic and Soil Invertebrates, 
l Fish and Amphibians, and 
l Birds and Mammals. 

1.9.5 Ouantification of Exuosures 

This section summarizes the various methods used to quantify exposures to the terrestrial 
and aquatic organisms previously described. 
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Terrestrial Exposures 

Plants: The evaluation for plants focused on metals, since organic contaminants are 
much less likely to be taken up by plants. Measured surficial soil and sediment concentrations 
were compared with soil concentrations that produce toxic responses in plants available in 
contaminant literature. 

Soil Invertebrates: Exposures to soil invertebrates were estimated using two different 
approaches. The first approach used the Equilibrium Partitioning (EqP) Method to estimate soil 
moisture concentrations of organic contaminants from measured soil concentrations. This 
method assumes complete and constant exposure to pore water. The second approach assumes 
wetland soils are constantly exposed to groundwater discharges, and uses the measured 
groundwater concentrations of contaminants as exposure concentrations. Both methods compare 
these exposure concentrations to USEPA Water Quality Criteria and No Observed Adverse 
Effect Levels (NOAELs) to assess acute and chronic environmental risks. The exposure 
concentrations were then used to calculate predicted body burdens of invertebrates. 

Fish and Amuhibians: Fish were to be captured and analyzed for potential contaminants 
in tissue. No fish were observed on the day of sampling, however, numerous frogs were 
observed. Several frogs were collected from the wetland area and streams in the downstream 
area. These frogs were analyzed for pesticides, PCBs, metals, and body lipids. Control frogs 
were obtained from the Manomet Bird Sanctuary in Massachusetts, a presumably uncontaminated 
site. Pesticides and PCBs were not detected in frog tissues above the sample quantitation limit. 

Birds and Mammals: The predicted body burden of soil invertebrates were used to 
estimate dietary exposure point concentrations for birds and mammals. These concentrations 
were used to estimate daily doses, which can be used to predict possible effects and risks 
through comparison with dose/response thresholds for various biological endpoints (lethality, 
reproductive/developmental, other chronic effects). Bioaccumulation models were also used to 
predict body burdens of DDTR and PAHs, which were then compared to concentrations in birds 
collected at the site. Gray Catbirds were collected from the site, but were only evaluated for 
DDTR body burdens. 

Aquatic Exposures 

Fish and Aauatic Invertebrates: Exposures for these organisms were evaluated by 
comparison of concentrations to Ambient Water Quality Criteria and effect levels reported in the 
literature. 

Benthic Invertebrates: Exposure concentrations for these organisms were estimated 
using the EP Method previously discussed. 

1.9.6 Conduct of the Risk Assessment 

The ecological risk characterization relies upon the Toxicity Quotient approach and on 
direct observation of condition in the field. These approaches provide an overall “weight of 
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evidence” for the assessment, and are similar to the Hazard Index used in the Human Health 
Risk Assessment. The Toxicity Quotient approach involves comparing an exposure 
concentration to a NOAEL. Values that exceed U 1” (exposure/effect level) are considered to 
be indicative of potential risk. Such values do not necessarily indicate that an effect will occur, 
but only that a lower threshold has been exceeded. Because the NOAEL value typically have 
uncertainty factors of 10 built into them, it is useful to evaluate the significance of the Toxicity 
Quotients as follows: 

Toxicity Quotient > “1”: Some small potential for environmental effects; 
Toxicity Quotient > “10”: based on experimental evidence, good potential that greater 

exposure could result in environmental effects; 
Toxicity Quotient > “ 100”: effects may be expected based on the fact that this 

represents an exposure level at which effects have been 
observed in other species. 

The Toxicity Quotient approach assumes that risks within a class of compounds (e.g., 
VOCs) are additive. This does not take into account possible synergistic or antagonistic effects 
among the compounds. In some cases, exposure point concentrations were compared to known 
toxicity data or developed criteria. 

1.9.7 Summarv of Ecolotical Risks 

The ecological risk assessment addressed risks to a variety of trophic levels in the 
terrestrial and aquatic food chain in Area A Landfill and adjacent wetland. In general, the 
estimated ecological risks due to impacts of the Area A Landfill were low. On the lower levels 
of the food chain, risks to plants were low. Plants are unlikely to accumulate organic 
compounds to a great degree. 

Metals concentrations in soil and sediment were, in general, below levels that may 
adversely affect plants or a higher trophic level that feeds on plants. 

The results of estimating contaminant concentrations in soil moisture by the equilibrium 
partitioning method indicated that risks to soil invertebrates in the wetland area due to 
contaminants were low. Small risks due to exposure to PAHs were indicated in wetland soil 
samples 2WMW5S and 2WSD9. Soil invertebrates also may occasionally be exposed to ground 
water when it discharges to the ground surface in sections of Area A, particularly the wetland. 
However, risks to these organisms from this source appear to be low due to the low contaminant 
concentrations detected in the ground waters in this area. 

Higher level organisms in the food chain may be exposed to a small extent to PAHs 
bioaccumulated in soil invertebrates. The greatest potential risks are to small mammals such as 
the shrew that consume a diet consisting primarily of soil invertebrates at a rate equivalent to 
their body weight per day. However, the elevated average dose calculated for theses animals 
was the result of one sample with a high concentration of PAHs. Calculations without this 
sample greatly reduced the dose and the associated risk. Risks to larger mammals, aquatic birds, 
birds of prey, and herbivores in general have minimal risks from the site. 

NSB-NLON FOCUSED FEASIBILITY STUDY -72- 
AF2EA A LANDFILL 

MAY 1995 



Erosion of contaminated surface soils from the Area A Landfill to the adjacent wetlands 
present a continuing source of contamination which could increase risks to biota and plants in 
the wetland. 
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2.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

2.1 Overview of Process 

This section addresses the first phase of the FFS process, which involves the 
identification and screening of remedial technologies. The steps of this process are as follows: 

l Steu 1: DeveloDment of Remedial Action Obiectives. Remedial action 
objectives are initially established. These objectives consist of media-specific 
environmental goals to facilitate the development of remedial alternatives that 
will be protective of human health and the environment. Remedial action 
objectives consider the constituents of concern and potential exposure routes 
and receptors; the objectives also establish acceptable constituent levels or 
ranges of levels for each potential exposure route, based on potentially 
applicable, relevant and appropriate requirements (ARARs) and/or risk 
calculations. 

l Ster, 2: DeveloDment of General Resuonse Actions. Appropriate general 
response actions are developed during this step. This step involves the 
identification of general categories of remedial actions, each of which could 
provide a remedy or be incorporated into a coordinated remedy for the site. 
General response actions are selected so that, either by themselves or in 
combination with other general response actions, they will satisfy the remedial 
action objectives. 

l Steu 3: Identification of Volumes or Areas of Site Media. This step takes 
into account the characteristics of the site and the requirements for 

/ protectiveness to identify the volumes and areas to which the general response 
actions apply. 

l SteD 4: Identification and Screeuiue of Technolopies. Based on the general 
response actions for the media of concern, a master list of feasible technologies 
and technology process options are identified and screened. Technology types 
are general categories of technologies. Technology process options are defined 
as specific processes within a technology type. The objective of this screening 
step is to eliminate technologies that are not technically appropriate for the 
site. 

l Steu 5: Evaluation of Teclmologv Process Options. In this step, the feasible 
technologies and technology process options that passed the initial screening 
are further evaluated on the basis of effectiveness, implementability, and 
relative cost. 

Each of these steps are discussed separately in detail in subsections 2.2 through 2.6. 
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2.2 Steo 1: Remedial Action Obiectives 

This subsection and subservient subsections establish remedial action objectives which 
consider contaminants and media of concern, potential exposure pathways, and remediation 
goals. In the following subsections, remedial action objectives will be established for 
contaminated soils/landfill contents at the Area A Landfill. These objectives are preliminary, 
since final remediation goals will not be determined until the final remedy is selected. The 
remedial action objectives were selected, at a minimum, to comply with the statutory 
requirements for CERCLA remedies as promulgated in the NCP (40 CFR Part 300). To that 
extent, the remedial action objectives satisfy the following criteria: 

l meet applicable, relevant, and appropriate requirements (ARARs) developed 
in consideration of 40 CFR 300.430(e)(2)(i)A-E or proposed alternative 
concentration limits (ACLs) where appropriate; 

l consider “to be considered” (TBC) requirements; 

l reduce exposure to known or suspected carcinogens to represent an excess 
upper bound lifetime cancer risk to an individual of between lOA and 10e6; 

l reduce exposure to systemic toxicants to represent a lifetime toxicity quotient 
less than one; and 

l reduce ecological risks to acceptable exposure levels. 

The following subsections describe the development of remedial action objectives, based 
on: (1) human health or ecological risk-based levels (subsection 2.2.1), and (2) AIUR/TBC 
values and criteria (subsection 2.2.2). Subsection 2.2.3 presents the preliminary remedial action 
objectives to be used in this FFS for purposes of evaluating the capability of a remedial 
alternative to protect human health and the environment and comply with ARARs. TBC values 
were considered in the development of these remedial action objectives. 

2.2.1 Risk-Based Remediation Goals 

This section presents the risk-based remedial action objectives and evaluation of general 
response action alternatives for the Area A Landfill based on the Phase I Remedial Investigation 
Report, as well as subsequent data from the fall of 1993. Remediation goals are also necessary 
because hazardous wastes are present. These goals, which are the primary goals for the site, 
are discussed in subsection 2.2.2 regarding ARAR-based objectives. Baseline risk calculations 
were made for chemicals with respect to their potential systemic (noncarcinogenic) and 
carcinogenic health effects. These calculations were carried out in accordance with standard 
EPA guidance and also reflect specific guidance provided by EPA Region I in their guidance 
documents and discussions. A summary of the baseline risk assessment in the Phase I RI is 
provided in subsections 1.8 and 1.9. 
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There are no ecological receptors in the Area A Landfill site itself. However, 
contaminants migrating from the Area A Landfill site could impact the Area A Wetland via soil 
erosion, runoff, and groundwater discharge, as well as the OBDA wetland area via groundwater 
discharge. As summarized in subsection 1.9, ecological risks identified in the Area A wetland 
are low. Development of specific remedial action objectives to address groundwater discharges 
is outside the scope of this FFS. However, remedial action objectives to protect the Area A 
wetland environment from the escape of hazardous substances from the Area A Landfill by soil 
erosion and runoff, and contamination of groundwater due to migration of contaminants from 
unsaturated landfill materials, will be established in subsection 2.2.2 (ARAR-based RAO). 

2.2.1.1 Risk-Based Remedial Action Obiectives 

Remedial action objectives are designed to be protective of human health and should 
reduce or eliminate potential health risks posed by the site. A summary of risks is as follows. 

Receptors at Risk: Estimated cancer risks for all groups were less than one in ten 
thousand (1 x lOA) and most receptors were near or below the one in one million (1 x 10m6) risk 
level. The two groups for which risk estimates exceeded one in one million were workers 
involved in moving pallets and workers involved in maintaining subsurface utility lines. These 
findings are consistent with the nature, frequency, and duration of these workers’ activities. 
Risks to both groups were due to the presence of PCBs in either surface or subsurface soils. 
PAH compounds contributed to some of the risk to workers involved in excavation activities. 
Consistent with EPA guidance, the risk assessment assumed that workers involved in these 
activities did not use protective equipment such as gloves, dust masks, respirators, etc. 

Exposure Routes and Media Contributing to Risk: Potential incidental ingestion of 
contaminants in surface soils or subsurface soils is the most important contributor to the 
estimated risks; dermal exposure for individuals involved in excavations is also important for 
PCBs. 

Chemicals Cotiributing to Risk: PCBs are the primary group of chemicals contributing 
to the carcinogenic risk. PAH compounds make a small contribution to the risk for individuals 
involved in excavations. Lead concentrations slightly exceeded 1,O mg/kg in one sample. 
Overall, metals, while elevated in some soil samples, do not pose an unacceptable health risk. 
Based on the information presented in the March 18, 1994 Risk Memo for Area A Landfill, 
which is included as Appendix E, and the results of the human health risk assessment, the 
following risk reduction and remedial action objectives were developed: 

l reduce exposure of workers to PCBs in surface soils; and 
l reduce exposure of workers to PCBs in subsurface soils. 

These risk reduction objectives are established for the upper one foot of surface soils and 
the upper eight to ten feet of subsurface soils that are accessible under the anticipated exposure 
scenarios. The depth of accessible subsurface soils is established based on the depth of 
excavation for future maintenance of storm sewers. 
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Workers involved in loading and unloading wooden pallets and workers involved in 
excavations of storm sewers are the individuals most at risk at the site, and PCBs are the specific 
contaminants that contribute to the estimated risks. Remedial action objectives and associated 
target levels developed for these individuals and chemicals will ensure that risks to other 
receptors are at acceptable levels. Meeting these objectives will also reduce exposure of biota 
to PCBs. 

The target levels suggested in subsections 2.2.1.2 and 2.2.1.3 are designed to ensure: 
(1) that there is little opportunity for individuals to encounter hot spots where patches of 
contaminants may be present at elevated levels, and (2) that overall risks associated with 
activities at the Area A Landfill are less than one in ten thousand (1 x lOA). Because 
contaminants have been observed to occur in patches within the Area A Landfill, remediation 
focused at addressing these patches will likely ensure that both risk reduction objectives are met. 
To ensure that overall risks are at or less than 1 x lo”, target levels for PCBs are developed for 
a target risk level of between one in one hundred thousand (1 x 10e5) and one in one million (1 
x 10-6). 

2.2.1.2 Target Levels for PCBs in Surface Soils 

Workers involved with moving pallets may come into contact with surface soils over long 
periods of time and be exposed to PCBs present within these surface soils. A Risk Reduction 
Objective has been identified to “reduce exposure of workers to PCBs in surface soils of the 
Area A Landfill. ” The objective is based on the continued industrial use of the Area A Landfill 
site. 

Workers moving pallets are the individuals most at risk due to PCB-contaminated 
surficial soils. Risk reduction objectives and associated target levels developed for these 
individuals and chemicals will ensure that risks to other receptors are at acceptable levels. 

In brief, the major exposure factors used in the scenario involving movement of pallets 
are: frequency of exposure (260 days/year); duration of exposure (3 years for military 
personnel); soil ingestion rate (100 mg/day); absorption factor for ingestion (0.3); soil adherence 
on skin (0.5 mg/cm2); fraction of skin area exposed (0.19); absorption of PCBs through skin 
(6%); body weight (70 kg); and lifetime (70 years). 

A target level of 10 mg/kg @pm) for PCBs in surface soils is suggested because it is 
consistent with federal levels that have been used to guide remediation efforts. A concentration 
of 10 mg/kg will ensure that there are no “hot spots” for exposure to soils within the Area A 
Landfill area. In addition, this concentration would yield an estimated risk of 7 x lo4 for the 
workers moving pallets. Application of this target level as a site-wide average for the Area A 
Landfill site will ensure that the residual risk is within the 1 x lo4 to 1 x 10” target range 
identified by EPA and that the average PCB concentration for remaining soils is less than 2 ppm. 
This level (2 ppm) is the target cleanup level recommended by CTDEP for GA groundwater 
classification areas. An average of 2 ppm for the Area A Landfill is achieved by remediating 
to 10 ppm because all higher level contamination is being removed and the areas of PCB 
contamination in the 2 ppm to 10 ppm range are small compared to the areas containing less than 

NSB-NLON FOCUSED FEASIBILITY STUDY -77- MAY 1995 
AREA A LANDFILL 



2 ppm. Conservative assumptions have been incorporated into the estimate of risk and the 
derived target level should be protective of workers. The target level of 10 mg/kg will also 
ensure that risks to other receptors within or near Area A Landfill are low; however, this 
standard may not be protective of ecological receptors. As areas containing PCBs are to be 
capped there will not be any exposure of ecological receptors to PCBs. 

2.2.1.3 Target Levels for PCBs in Subsurface Soils 

Workers involved in excavation activities could periodically encounter PCBs in 
subsurface soils. A Risk Reduction Objective has been identified to “reduce exposure of 
workers to PCBs in subsurface soils of the Area A Landfill. n The objective is based on the 
continued industrial use of the Area A Landfill. The depth of accessible subsurface soils is 10 
feet. This depth was established based on the depth of excavation for future maintenance of 
storm sewers. Persons are not expected to be exposed to soils below this depth. Therefore, 
such soils (i.e., greater than 10 feet deep) do not present a hazard to human health. 

Utility workers (involved in storm sewer repair) are the individuals most at risk due to 
PCB in subsurface soils. Risk reduction objectives and associated target levels developed for 
these individuals and chemicals will ensure that risk to other receptors are at acceptable levels. 

The major exposure factors used in the exposure involving excavation are: frequency 
of exposure (1 day/year on average); duration of exposure (20 years for civilian personnel), soil 
ingestion rate (480 mg/day); absorption factor for ingestion (0.3); soil adherence on skin (0.5 
mg/cm2), fraction of skin area exposed (0.19); absorption of PCBs through skin (6 %); body 
weight (70 kg); and lifetime (70 years). 

A target level of 50 mg/kg (ppm) for PCBs in subsurface soils is suggested because it 
is consistent with levels that have been used to evaluate PCBs (under Toxic Substance Control 
Act [TSCA]), and to guide remediation efforts. Excavation of subsurface soils will occur 
infrequently as compared to the pallet-moving activities and, therefore, a concentration of 50 
mg/kg (as compared to 10 mg/kg) should provide adequate protection. In addition, this 
concentration would yield an estimated risk of 2.5 x lo4 for a utility worker involved in storm 
sewer repair. Application of this target level as a site-wide average for Area A Landfill will 
ensure that the residual risk is within the 1 x lo6 to 1 x lO* target range identified by EPA. 
Conservative assumptions have been incorporated into the estimate of risk, and the derived target 
level should be protective of workers. 

A summary of target levels for Area A Landfill is given below: 

I Scenario 1 Soil Depth (below ground surface) 1 PCBs Soils I 
I 

1 Workers Moving Pallets 
I 

I o-lfi. I 10 mg/kg 

Excavation of Storm Sewers I 1 ft. to 10 ft. I 50 mgfkg I 
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2.2.2 ARARITBC Remediation Goals 

Federal and state chemical-specific, location-specific, and action-specific ARARs and 
TBCs are shown in Tables 2-l through 2-3. These tables provide a synopsis of each AFL4R or 
TBC, indicate its status (e.g., applicable, relevant, and appropriate, etc.), and provide a 
description of actions that may be required to be taken to comply with a specific ARAR. 

Chemical-Specific ARARs 

There are no chemical-specific ARAR values for soils; however, there are TBC values 
for soil. Based on the results of the Phase I RI and supplemental investigations to implement 
this remedial action, the following constituents were present in the Area A Landfill soils above 
TBC values: 

Arsenic ND - 0.3 8 of 16 0.05 Draft Pollutant Mobility Criteria for Soil, CTDEP, 12/94 
Barium 0.14 - 1.06 1 of 16 1 Draft Pollutant Mobility Criteria for Soil, CI’DEP, 12/94 
Cadmium ND - 0.065 11 of 16 0.005 Draft Pollutant Mobility Criteria for Soil, CTDEP, 12/94 
Lead ND - 2.19 7 of 16 0.015 Draft Pollutant Mobility Criteria for Soil, CTDEP, 12/94 
Selenium ND - 0.23 5 of 16 0.036 Draft Pollutant Mobility Criteria for Soil, CTDEP, 12/94 
Silver ND - 0.042 lofl6 0.036 Draft Pollutant Mobility Criteria for Soil, CTDEP, 12/94 
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TABLE 2-1 
NAVAL SUBMARINE BASE - NEW LONDON SUPE- SITE 

AREA A LANDFILL 
CHEMICAL-SPECIFIC ARARs AND TBCs 

Medium 

FEDERAL 

Requirements Status Synopsis of Requirement Action to be taken to Attain ARAR 

N/A 

N/A 

STATE 

Federal EPA Human 
Health Assessment 
Cancer Slope Factors 
(CSFs) 

EPA Federal 
Reference Doses 
(RfW 

TBC 

TBC 

CSFs are developed by EPA for health effects These values present the most up to date 
assessments or evaluation by the Human Health cancer risk potency information. CSFs were 
Assessment Group (HHAG). used to compute the individual cancer risk 

resulting from exposure to contaminants. 

RfDs are dose levels developed by EPA for RfDs are typically employed to characterize 
use in the characterization of risks due to non- risks of groundwater contaminant exposure 
carcinogens in various media. (for ingestion pathways). 

Soil w Proposed 
Connecticut Cleanup 
Standard Regulations 
(CGS $22a-133k) 

TBC These regulations are being adopted under the 
statutory authority provided by CGS 5 22a- 
133k. They will provide specific numeric 
cleanup criteria for a wide variety of 
contaminants in soil. Separate criteria will be 
established for threats to human health and 

The Soil Cleanup Standards will be 
considered in the design of the proposed 
remedy. 

environmental receptors posed by direct contact 
with contaminants. 

Water w Water Quality Applicable Connecticut’s Water Quality Standards were Remedial activities will be undertaken in a 
Standards (CGS 0 22a- adopted under this statute. They establish manner that is consistent with the 
426) specific numeric criteria, and anti-degradation antidegradation policy in the Water Quality 

policies for groundwater and surface water. Standards. If any remedial activities occur 
that are regulated under these provisions, the 
use of engineering controls and best 
management practices may be required to 
prevent or minimize adverse impacts to the 
waters of the state. 

Water m Water Pollution 
Control (RCSA @I 
22a-430-1 to 8) 

Applicable These rules establish criteria for water and Some of the proposed alternatives include 
stormwater discharge to surface water, collection and discharge of upgradient 
groundwater and POTWs. surface water and groundwater. Any 

discharges will meet the substantive 
requirements of these regulations, including 
treatment if necessary. 



TABLE 2-2 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL 
ACTION-SPECIFIC ARARs AND TBCs 

Medium 

FEDERAL 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Waste Federal RCRA - General 
requirements (40 CFR 
Part 264 Subpart A) 

Relevant and Establishes general requirements for A RCRA cap is required and the cap and 
Appropriate owners and operators of hazardous associated systems will be designed to meet 

waste treatment, storage, and disposal these requirements. 
facilities. 

Waste 

Waste 

Federal RCRA - Relevant and Establishes requirements for The required RCRA cap and associated 
Preparedness and Appropriate minimizing the possibility of fire, systems will be designed to meet these 
Prevention (40 CFR Part explosion, or release of hazardous requirements. 
264 Subpart C) material. 

Federal RCRA - Relevant and Establishes contingency plan The interim remedy will meet the substantive 
Contingency Plan and Appropriate requirements in the event of fire, requirements specified in these regulations 
Emergency Procedures explosion, or release from a facility. through the preparation and implementation of 
(40 CFR Part 264 Subpart appropriate plans and procedures. 
D) 

Waste Federal RCRA - Releases Relevant and Regulates releases from Solid Waste The interim remedy will meet the substantive 
from Solid Waste Appropriate Management Units (SWMUs). requirements specified in these regulations. 
Management Units (40 
CFR Part 264 Subpart F) 

Waste Federal RCRA - Closure 
and Post-Closure 
Requirements (40 CFR 
Part 264 Subpart G) 

Relevant and Details general requirements for The required RCRA cap and associated 
Appropriate closure and post-closure of hazardous systems will be designed to meet these 

waste facilities. requirements. 

Waste Federal EPA Technical 
Guidance - Final Covers 
on Hazardous Waste 
Landfills and Surface 
Impoundments, EPA/530- 
SW-89-047. 

TBC Presents technical specifications for the The required RCRA cap and associated 
design of multi-layer covers at landfills systems will be designed to meet these design 
where hazardous wastes were disposed. specifications. 

Waste Federal PCB regulation 
under TSCA (40 Part 
CFR 761) 

Applicable These standards govern the storage of 
PCB items. 

The management of PCB items during 
implementation of the remedy will be 
conducted in accordance with these standards. 



TABLE 2-2 (continued) 
NAVAL SUBMARINE BASE-NEW LONDON SUPERFUND SITE 

AREA A LANDFILL 
ACTION-SPECIFIC ARARs AND TBCs 

Medium 

STATE 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Waste S&I& Hazardous Waste 
Management: Generator 
& Handler Requirements 
- General Standards, 
Listing, & Identification 
(RCSA @ 22a-449(c)lOO- 
101) 

Applicable These sections establish standards for Hazardous waste determinations will be 
listing and identification of hazardous performed and the wastes will be managed in 
waste. The standards of 40 CFR Parts accordance with requirements of these 
260 to 261 are incorporated by regulations, if necessary. 
reference. Chromium is not exempted 
from listing as a hazardous waste. 

Waste 

Waste 

w Hazardous Waste 
Management: Generator 
Standards (RCSA $9 22a- 
449(c) 102) 

&& Hazardous Waste 
Management: TSDF 
Standards (RCSA 0 22a- 
449(c) 104) 

Applicable This section establishes standards for Any hazardous waste generated through 
various classes of generators. The excavation or other activities will be managed 
standards of 40 CFR Part 262 are in accordance with the substantive 
incorporated by reference. Storage requirements of these regulations. 
requirements given at 40 CFR 0 265.15 
are also included. The selected remedy 
calls for off-site management of 
hazardous waste. However, these 
provisions would be applicable if 
hazardous waste is generated on the 
site as part of the remedy. 

Relevant and This section establishes standards for A cap is required. The cap design will 
Appropriate treatment, storage, and disposal of comply with the closure requirements of this 

hazardous waste, and establishes regulation. The proposed remedial action 
standards for closure, post-closure, and includes groundwater monitoring. Any on- 
groundwater monitoring. The site treatment or storage would have to be 
standards of 40 CFR Part 264 are conducted in accordance with the substantive 
incorporated by reference. requirements of these regulations. 
Underground injection of hazardous 
wastes, and placement of free liquids in 
landfills are prohibited. 



TABLE 2-2 (continued) 
NAVAL SUBMARINE BASE-NEW LONDON SUPERFUND SITE 

AREA A LANDFILL 
ACTION-SPECIFIC ARARs AND TBCs 

Medium Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Waste M Hazardous Waste Relevant and This section establishes interim status A cap is required. The proposed cap design 
Management: interim Appropriate standards for treatment, storage, and will comply with the closure requirements of 
Status Facilities and disposal of hazardous waste, and this regulation. The proposed remedial action 
Groundwater Monitoring establishes standards for closure, post- includes groundwater monitoring. Any on- 
Requirements, Closure closure, and groundwater monitoring. site treatment or storage would have to be 
and Post-Closure The standards of 40 CFR Part 265 are conducted in accordance with the substantive 
Requirements (RCSA 4 incorporated by reference. The requirements of these regulations. 
22a449(c)105) Commissioner may require 

groundwater monitoring based on site- 
specific considerations. 

Waste m Solid Waste Applicable Establishes standards for closure of These portions of the regulations that are 
Management (RCSA $6 solid waste disposal areas. more stringent than Federal RCRA Subtitle D 
22a-209-1 to 15) regulations will be met. 

Waste M Safe Storage of Oil Applicable These rules govern the storage of Storage of oil and other waste materials will 
and Chemical Liquids hazardous materials, including be conducted in accordance with the 
(RCSA $0 29-337-l to 3) flammable liquids and other chemicals. requirements of these regulations. 

FEDERAL 

Air Federal Clean Air Act - Relevant and Establishes emission levels for eight The gas collection and treatment system for 
National Emission Appropriate listed hazardous air pollutants emitted the required RCRA cap will be designed to 
Standards for Hazardous from particular types of facilities. attain the NESHAP numerical standards for 
Air Pollutants potential landfill gases, including benzene and 
(NESHAPs), 40 CFR vinyl chloride. 
Part 61. 

Air Federal Clean Air Act - TBC Regulations would require NMOC- The proposed regulations will be considered 
Non-methane organic specific gas collection and control in the design of the landfill gas collection and 
compounds (NMOCs) systems, monitoring, and gas treatment system for the required RCRA cap. 
(Proposed rule - 56 FR generation estimates. The proposed 
24468, to be codified at rule would also establish a performance 
40 CFR Part 60 Subpart standard for NMOC emissions from 
WWW). municipal solid waste landfills. 



F 

TABLE 2-2 (continued) 
NAVAL SUBMARINE BASE-NEW LONDON SUPERFUND SITE 

AREA A LANDFILL 
ACTION-SPECIFIC ARARs AND TBCs 

Medium Requirements status Synopsis of Requirement I Action to be taken to Attain ARAR 

STATE 

Air 

Air 

Air 

Air 

m Air Pollution 
Control - Control of 
Organic Compound 
Emissions (RCSA 5 22a- 
174-20) 

w Air Pollution 
Control - Control of 
Odors (RCSA 0 22a-174- 
23) 

w Air Pollution 
Control - Control of 
Hazardous Air Pollutants 
(RCSA 5 22a-174-29) 

w Air Pollution 
Control - Control of 
Particulate Emissions 
(RCSA 0 22a-174-18) 

Applicable 

Applicable 

Applicable 

Applicable 

Subsection (f) sets standards for The landfill gas collection and treatment 
emission of organic compounds. system for the required RCRA cap will be 
Incineration of organohalocarbons is designed to comply with the substantive 
prohibited under subsection (f)(6)(A). requirements of this regulation. 

This section prohibits emission of any 
substance that constitutes a nuisance 
because of objectionable odor. Several 
compounds are deemed to constitute a 
nuisance if they exceed specific 
concentrations. 

Site remediation activities will be planned to 
control the release of objectionable odors 
from the site so that the activities comply 
with the substantive requirements of this 
regulation. 

This section establishes testing 
requirements and allowable stack 
concentrations for many specific 
substances. 

Direct discharges to the air from the landfill 
gas collection and treatment system will be 
designed to meet the substantive requirements 
of these regulations so that the numeric 
criteria are not exceeded. 

This subsection sets specific standards 
for particulate emissions. Specific 
standards that may apply particularly to 
the landfill include Fugitive Dust (18b) 
and Incineration (18~). Gas flares are 
regulated as incinerators. 

Any activities involving excavation, landfill 
cap construction, or landfill gas flaring will 
be designed to meet with the substantive 
requirements of these regulations so that the 
numeric criteria are not exceeded. 
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TABLE 2-2 (continued) 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL 
ACTION-SPECIFIC ARARs AND TBCs 

Medium 

STATE 

Requirements Status Synopsis of Requirement Action to be taken to Attain ARAR 

Water w Water Pollution 
Control (CGS Q 22a-130) 

Applicable This section prohibits discharge to the Some of the proposed remedies may create 
waters of the state without meeting the stormwater runoff that may require treatment 
substantive requirements of the state’s under CGS 0 22a430b. Any discharges, 
Water Quality Standards. This section including stormwater, will meet the 
establishes requirements for many substantive requirements of this section, 
categories of discharges, including including treatment if necessary. 
stormwater. 

Water w Connecticut Water 
Diversion Policy Act 
(CGS @ 22a-365 to 378) 

Applicable These rules regulate many diversions of Any non-exempt diversion will be carried out 
the waters of the state. Several broad in accordance with the substantive 
categories are exempt, including any requirements of these statutes. The Navy will 
diversion of less than 50,000 gallons coordinate with the Connecticut Department 
per day and any discharge permitted of Environmental Protection to identify any 
under CGS 8 22a-430. Under Section such requirements and ensure that they are 
22a-373, the Commissioner may met. 
impose limitations and conditions 
including monitoring, schedule of 
diversion, etc. Under CGS $ 22a-378, 
the Commissioner may temporarily 
suspend such requirements if a water 
supply emergency has been declared. 



TABLE 2-3 
NAVAL SUBMARINE BASE-NEW LONDON SUPERFUND SITE 

AREA A LANDFILL 
LOCATION-SPECIFIC ARABS AND TBCs 

Medium 1 

FEDERAL, 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Wetlands Federal Executive 
Order on Protection of 
Wetlands (E.O. 11990, 
40 CFR Part 6, App. 
A). 

Wetlands Federal Clean Water 
Act 5 404 - Dredge 
and Fill Activities (40 
CFR Part 230; 33 
CFR Parts 320-328). 

Applicable 

Applicable 

Requires federal agencies to avoid impacts The landfill cap and any other activities will 
associated with the destruction or loss of be designed to minimize impacts to the 
wetlands, minimize potential harm, adjacent wetlands. To the extent necessary, 
preserve and enhance wetlands, and avoid wetlands restoration and/or replication will be 
support of new construction in wetlands if undertaken. 
a practicable alternative exists. 

Requires that for dredging or filling of The required landfill cap will be designed to 
wetlands: no practicable alternatives exist; meet these standards and minimize impacts to 
the activity will not cause a violation of the adjacent wetlands. To the extent 
state water quality standards or significant necessary, wetlands restoration and/or 
degradation of the water; and adverse replication will be undertaken. 
effects will be minimized. 

STATE 

Surface w - Inland Applicable Regulates any operation within or use of a The required landfill cap and the dredging of 
Water and Wetlands and wetland or watercourse involving removal waste materials will be designed to minimize 
Wetlands Watercourses or deposition of material, or any impacts to the Area A Wetland. To the 

Regulations (RCSA 00 obstruction, construction, alteration or extent necessary, wetlands restoration and/or 
22a-39-1 through 15). pollution of such wetland or watercourse. replication will be undertaken. 

Surface M - Inland TBC This section governs minor activities Once regulations are adopted, any wells, test 
Water and Wetlands and including installation of water quality borings, soil sampling, or other similar 
Wetlands Watercourses Act - monitoring equipment such as staff activities will be conducted in accordance 

General Requirements gauges, water recording and water quality with the substantive requirements of these 
(CGS 8 22a45a) testing devices, and survey activities, regulations, if any. 

including excavation of test pits and core 
sampling. The Commissioner may 
require implementation of best 
management practices. The Department is 
currently drafting these requirements, and 
expects to issue them before the final 
remedy is selected for this site. 



The TBC value for DDT is applicable to edible raw fruits and is not appropriate for soils. 
The DDT contamination above TBC levels is isolated and is not present in concentrations that 
would be expected to pose unacceptable hazards to human health or the environment. Risks to 
a construction worker exposed to the maximum concentration of DDTR in soil were low 
(approximately 1 E”). For these reasons, the TBC value for DDT will not be used as a remedial 
action objective. 

The TBC value for PCBs, which is from the TSCA spill cleanup guidance, has been 
incorporated as a target remediation goal in the remedial action objective for surface soils at this 
site as discussed in subsection 2.2.3. 

One of the goals of the remedy to be selected in this FFS is to mitigate further 
groundwater contamination from landfill wastes; however, the effectiveness of this remedy by 
itself will be evaluated by ongoing groundwater monitoring. The need for and type of 
groundwater remediation that may be required to address groundwater will be decided after the 
Phase II RI report and further groundwater monitoring. Any such groundwater remediation 
alternatives will be developed and evaluated in a separate feasibility study. The FFS was 
developed primarily to address risks identified in the Phase I RI which are related to the landfill 
contents/soils operable unit. As such, no chemical-specific remedial action objectives have been 
developed to address contaminated groundwater. Potential groundwater remedial options must 
be compatible with any remedy selected for landfill contents/soils. 

Action-&wcific and Location-Swcific ARARs 

The most significant action-specific or location-specific ARARs involve those regulations 
(federal and CTDEP hazardous waste management standards) for closure of hazardous waste 
disposal areas. While several other action-specific and location-specific ARARs have been 
identified and must be met, the hazardous-waste closure requirements are the most significant 
and can be translated to a specific remedial action objective. The general performance standard 
for closure of a hazardous waste management area states that closures should be performed in 
a manner which controls, minimizes or eliminates, to the extent necessary to protect human 
health and the environment, post-closure escape of hazardous substances to the environment. 
In addition, these requirements include the installation of a final cover at closure designed to: 

l provide long-term minimization of migration of liquids through the closed landfill; 
l function with minimum maintenance; 
l promote drainage and minimize erosion or abrasion of the cover; 
l accommodate settling and subsidence so that the cover’s integrity is maintained; and 
l have a permeability less than or equal to the permeability of any bottom liner 

system or natural subsoils present. 

The hazardous waste requirements also have specific requirements for post-closure care 
and monitoring of a closed disposal area. As a result, the general performance standard for 
closure of hazardous waste sites will be a specific remedial action objective for this FFS. 

2.2.3 Preliminarv Remedial Action Obiectives 

This subsection provides an explanation of the selection of preliminary remedial action 
objectives (RAOs) to be used in this FFS, based on risk and ARAB analyses and other 
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considerations. Table 2-4 presents a summary of risk-based and chemical-specific TBC-based 
target remediation levels along with the selected target remediation levels, including comments 
regarding the selection of these levels. As stated, there are no chemical-specific ARAR values 
applicable to soils. 

The final remedy will also have to comply with standards for all the applicable location- 
specific and action-specific ARARs identified in Tables 2-2 and 2-3. As previously mentioned, 
of the more significant groups of the action-specific and location-specific ARARs are the federal 
and state hazardous waste landfill closure standards. As such, the general performance standard 
for closure of hazardous waste management areas was made a remedial action objective. 

2.3 SteD 2: General ResDonse Actions 

General response actions describe all potentially feasible remedial measures that will 
satisfy the remedial action objectives. Potentially feasible remedial measures for the Area A 
Landfill site include limited action, containment, removal, in situ treatment, aboveground 
treatment, off-site disposal, or a combination of these options. General response actions 
establish the framework for identifying specific technologies and process options which are 
discussed subsequently in this report. The general response actions to meet each remedial action 
objective for the site are shown in Table 2-5. This table contains information regarding area or 
volume of contaminated media, general response actions, technology types for each remedial 
action objective, and a description of how each response action could achieve remedial action 
objectives. Further information regarding volumes and technology process options is provided 
in subsequent sections of this report. 

The number of practicable general response actions for landfills is limited. The response 
actions were selected based on engineering judgment, EPA guidance for conducting feasibility 
studies for landfill sites (U.S. EPA, 1991), and the NCP. As stated in the NCP, the EPA 
expects that containment technologies generally will be appropriate for wastes that pose a 
relatively low, long-term threat or where treatment is impracticable (40 CFR 300.430(a)(iii)(A)). 
However, the EPA expects treatment to be considered for identifiable areas of highly toxic 
and/or mobile material that constituted the principal threat(s) posed by the site (40 CFR 
300.43O(A)(iii)(c)). As a result, the general response actions developed for the Area A Landfill 
include only limited action and containment actions for the landfill contents/soils. The only 
identified hot spot at the Area A Landfill is the PCB-contaminated soils near the bituminous 
concrete pad. For these materials, the full range of general response actions which include 
treatment will be evaluated. 

2.4 SteD 3: Identification of Volume or Areas of Site Media 

In this subsection, the media to which remedial actions may be applied are defined, 
taking into account the characteristics of the site. 

Volume estimates were calculated using data from the Phase I RI (Appendix A) and 
supplemented with the remedial actions field investigation data (Appendix B). The extent and 
degree of contamination was determined across the site, and hot spot areas were defined, based 
on the remedial action objectives. 
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PCB 

Metals (3) None None Not applicable 

DDTR None Not applicable 500 None None 

TABLE 2-4 
CHEMICAL-SPECIFIC RAO FOR SOILS 

lE-5 to lE-6 (1) 10 (U.S. EPA) 
lE-5 to lE-6 (2) 2 (CTDEP) 

MCL in TCLP 
extract 

None None 

Notes: (1) Based on workers moving pallets over surface soils. 
(2) Based on utility workers involved in excavations. 
(3) Barium, cadmium, and lead have been detected in soils above TBC value. 

By removing all surficial hot spots containing 
> 10 ppm PCB and accessible hot spots 
containing > 50 ppm PCB average site levels wil 
below 2 ppmand average risk levels will be 
< lE-6. 

No sources of hot spots containing metals have 
been identified despite the occurrance of TCLP 
extract levels above MCL values. In addition, 
levels in groundwater do not indicate a distinct 
plume or area of groundwater contaminated with 
metals. 

Not appropriate. for soils. Risk assessment did 
not predict risk due to DDTR. 



TABLE 2-5 
GENERAL RESPONSE ACTIONS 

Remedial Action I Area or 1 General Response Actions 1 Technology Types I Description of How Remedial Action Objective is 
Objective Volume Achieved 

kduce exposure of 
workers to PCBs 
.ocated near the 
lituminous concrete 
Tad. Target 
:emediation levels of 
10 ppm for surface 
soils and 50 ppm for 
subsurface soils will 
achieve this objective. 

300 cubic 
yards 

Limited Action Access Restrictions 

Containment 

By use of fences, deed restrictions and other access 
restrictions workers will not be near any areas of 
contamination thereby preventing contact with 
contaminated materials and associated risks. 

Horizontal Barriers, Surface Impervious or soil caps covering the areas of 
Water Control contamination will prevent direct contact by persons tc 

contaminated materials, thereby eliminating that 
exposure pathway and associated risk. 

Removal 

Treatment (in sifu & 
aboveground) 

Excavation 

Biological, 
Physical/Chemical, Thermal 

If areas containing contaminants above target 
remediation levels are excavated and either sent to an 
off-site TSDF or properly treated or disposed on-site 
persons working at this site will no longer be exposed 
to PCB and risk to them will be eliminated. 

There are several available in situ and aboveground 
treatment technologies that are capable of destroying 
the PCB contamination. Once the PCB is destroyed 
there are no longer any risks to human health. 

Disposal (On-Site & Off-Site) Landfill, Reuse These technologies would be for excavated materials. 
Because contaminated materials are removed, risks to 
site workers are eliminated. Materials must be 
landfilled in a sound manner to prevent any increase 
in risk at the new disposal location. Reuse 
applications as fill would only be used for soils that 
have been treated to reduce PCB concentrations to 
very low levels. 



TABLE 2-5 (continued) 
GENERAL RESPONSE ACTIONS 

Remedial Action 
Objective 

clontrol, minimize or 
:liminate, to the 
:xtent necessary to 
,rotect human health 
md the environment, 
?ost-closure escape of 
nazardous substances 
to the environment. 

Area or 
Volume 

13 acres 

General Response Actions 

Limited Action 

Containment 

Technology Types Description of How Remedial Action Objective is 
Achieved 

Access Restrictions These actions by themselves will do little to prevent 
post-closure escape of hazardous constituents; 
however, they are necessary for the maintenance of 
containment systems which are discussed below. For 
example, a cap could be easily damaged if access to 
this site is not controlled. Only authorized personnel 
and activities will be allowed after a cap is placed. 

Horizontal Barriers, Surface The placement of a horizontal barrier such as a cap 
Water Control will prevent erosion of landfill soils/contents and if the 

cap is impervious infiltration will also be prevented. 
Surface water controls will minimize run-on and 
promote runoff, thereby reducing erosion and the 
amount of water available for infiltration. These 
technologies, therefore whether used in combination 
or by themselves will reduce the post-closure escape 
of hazardous substances. 



The following subsection describes the general methodology used and assumptions made 
in computing the volume of PCB-contaminated soil and landfill contents/soils. In the detailed 
analysis of alternatives, the effects that variations in volume estimates may have on total 
estimated remedial costs are discussed in the cost estimate sensitivity analysis. 

The analytical results for PCBs detected in concentrations above target remediation levels 
and areas of contamination are shown in Figure 2-l. The soils being considered for removal 
were selected, based on elevated levels of PCBs. The removal action at this site is aimed 
specifically at removing source or hot-spot areas. These areas are defined as areas where levels 
of PCBs in surface soils exceed 10 ppm or where levels of PCBs in subsurface soils exceed 50 
ppm. The derivations of these standards are contained in subsection 2.2. Target-cleanup levels 
for PCBs are risk-based; therefore, only surficial and accessible soils are being considered for 
removal. These soils could be accessed during routine maintenance or construction activities, 
Persons would not be expected to be exposed to soils beneath this depth (10 feet); therefore, 
these deeper soils do not present a risk to human health. For the purpose of this report, 
accessible soils are defined as soils that range from the surface to 10 feet below the surface. 
This depth is based on the depth of underground utilities at this site. 

Two distinct areas of soil contamination have been identified as depicted in Figure 2-l. 
The soils surrounding 2LSS2 contain elevated PCBs above the surface soil standard of 10 ppm, 
and the soils surrounding 2LTB23 contain elevated levels of PCBs above the subsurface soil 
standard of 50 ppm from a depth of 4 to 10 feet below grade. The total volume of PCB- 
contaminated soils was estimated to be approximately 300 cubic yards, based on the areas 
defined in Figure 2-1, at a depth of 2.0 feet surrounding 2LSS2, and at a depth of 4.0 to 10.0 
feet surrounding 2LTB23. The estimated volume assumes that a contingent amount of greater 
than 100 % may also require removal to meet target cleanup levels. 

The total area and volume of the landfill was developed based on the landfill thickness 
isopleth map (Figure l-20). This map was developed using available boring logs. Based on this 
analysis, the landfill covers approximately nine acres and contains more than 200,000 cubic 
yards of material. 

2.5 SteD 4: Identification and Screenim of Technoloties 

In this step of the FFS, potential remediation technologies were identified, as discussed 
in subsection 2.5.1. Also, a preliminary screening, based upon technical implementability, was 
conducted as described in subsection 2.5.2. 

2.5.1 Identification of Technoloties 

Table 2-6, a list of remedial technologies identified for initial screening, was developed 
for landfill soils contents and soils/hot spots, soils being the medium of concern. Technologies 
applicable to the landfill contents/soils have been shaded, whereas all the technologies apply to 
the hot soils/spots. The technologies for landfill contents/soils are limited to engineering 
controls. The NCP and the EPA presumptive remedy guidance for landfills contains the 
expectation that engineering controls generally will be the only appropriate remedies for large 
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LIMITED ACTION 

No Action 

l No Action 

Access Restriction 

0 Institutional Controls 
l Fencing 

IN SITU TREATMENT 

Biolwical 

0 Aerobic 
l Genetic Engineered 
l Anaerobic 

PhvsicaUChemical 

l Soil Venting/Air Sparging 
l Soil Washing 
l Steam Injection 
l CROW” (contained recovery of 

oily wastes) 
l Stabilization 
l Degradation (hydrolysis, oxidation) 

Thermal 

l Vitrification 
l Electra-Acoustic 
l Radio-Frequency Destruction 

TABLE 2-6 
TECHNOLOGY LIST 

MEDIA: SOILS FOR SOILS 

CONTAINMENT 

Horizontal Barriers 

0 Caps 

Surface Water Control 

l Dikes 
0 Floodwall 
l Site Grading & Stormwater 

Management 

ABOVEGROUND TREATMENT 

Biokical 

l Landfarming 
l Composting 
l Bioslurry 
l Anaerobic 
l Genetic Engineered 

PhvsicaVChemical 

l Steam Stripping 
l Air Stripping 
l Dechlorination 
l Hydrolysis 
l Oxidation 
l Dewatering 
l Soil Washing 
l Solvent Extraction 
l Photolysis 
l Stabilization 

Thermal 

l Incineration 
l Pyrolysis 
0 Low Temperature Thermal 

Desorption 

REMOVAL 

Excavation 

l Backhoe 
l Auger 
l Soil Freezing 

DISPOSAL 

On-Site Landfill 

l Solid Waste Disposal Area 
l RCRA Landfill 

Off-Sire Landfill 

l Solid Waste Disposal Area 
l RCRA Landfill 

On-Site Reuse 

0 Use in Asphalt Batch Plant 
l Fill After Treatment 
l Fuel for Boilers/Kilns 

Off-Site Reuse 

l Use in Asphalt Batch Plant 
l Use in Cement Manufacturing 

(Raw Material) 
l Fill After Treatment 
l Fuel for Boilers/Kilns 

Note: Shading indicates technologies applicable to landfill contents/soils, whereas all the technologies apply to hot 
spots/soils. 
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quantities of wastes such as the Area A Landfill contents/soils that pose a relatively low-level 
threat. Process options identified for each technology are also included in the list. Since all 
excavations at the site will be above the water table, and since groundwater is not the focus of 
this FFS, an evaluation of treatment methods for water is not included. References used to 
facilitate identification of technologies are listed at the end of this report. 

2.5.2 Screeniw of Technoloeies 

The list of technologies comprising Table 2-6 was screened to eliminate or modify 
technologies that cannot be effectively implemented. The screening was based on a knowledge 
of site conditions, waste characteristics, and technical requirements. The technologies included 
those that might prove extremely difficult to implement, would require unreasonable time periods 
to utilize, or were insufficiently developed. 

Difficulty of implementation was judged, based on engineering constraints such as the 
ability of a particular technology to remove, destroy, or otherwise treat the constituents of 
concern, availability of equipment or contractors with proper expertise, or physical site 
constraints. Institutional implementability, such as permit requirements or public acceptance, 
was not used to eliminate process options during this initial screening. 

Unreasonable time periods were considered with respect to the time it takes to reduce the 
risks posed (i.e., the time to stop migration to critical exposure pathways). As such, 
technologies that take longer than a few years to implement were eliminated. However, 
technologies that require long-term maintenance or operation were not necessarily eliminated 
during the initial screening. 

Insufficiently developed or innovative technologies were defined as technologies that have 
not been demonstrated to be successful at the field scale. However, some innovative 
technologies that appear promising, have had limited field scale demonstrations and are directly 
applicable to NSB-NLON were retained for further evaluation. Since the intent of the FFS was 
to select an interim action to be implemented under an accelerated schedule, there is not 
sufficient time available in such an accelerated schedule to develop an innovative technology to 
field-scale operation. Innovative technologies are those that have undergone limited or no field- 
scale demonstration and have been demonstrated only on a pilot scale, bench scale, or laboratory 
scale. 

The results of the initial screening are presented in Table 2-7. Potentially appropriate 
and feasible process options are also identified in this table. Technologies applicable to landfill 
soils/contents have been shaded, whereas all technologies listed apply to soil hot spots. 

2.6 Steu 5: Evaluation of Process Outions 

The process options selected in Step 4 (subsection 2.5) were evaluated based on 
effectiveness, implementability, and relative cost (Appendix F). A summary table of this 
evaluation is provided in this subsection. 

The effectiveness of each process option was evaluated based on the following criteria: 
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TABLE 2-7 
INITIAL SCREENING OF TECHNOLOGIES 

MEDIA: SOILS 

I’ECHNOLOGY 
PROCESS 

DESCRWMON OFlION 
OPTION SCREENING COMMENTS 

RETAINED 
‘“...“.‘“““‘.‘.‘.‘...~...‘~....~::::::::::::::::::~.:.:.......... . . . . . . . . . . . . . . . . . . . . . . . . . ..~.~‘.~.~,~,~.~,~,~.~.~,~.~.~.~,~,~,~,,.,.,. ~~ :,:,:, ~:L ,:,:,:,:;.,;;:,:,:,: : :.: : : : : : : : : : : : :,:,:, ~:,~~ : : ~~rii~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ....... . 
““““I”““““‘............... ““............“‘,,,.,.,.,,,,,,,,,,,~~~~~,,,~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

.,.(. ,.,.,.,.,.,., 
“““‘_.““““‘.“.‘....“.‘.‘..‘.‘. . . . . . . . ‘.‘i’....... :.:.:.:.:.:.:.:.: . . . . . . . . . . . . . ::.:.I;::::::: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _. . . . . . ,................~ .,.,...................,.,.......................................................,.,.....................,...................................................................................,.,... .,.(,...,.,.,.,.,...........,.,.,.,.,.,.,.,.,.,.,.,.,.,,..........,.,.,.,.,.,...,.,.,...,.,.,. :.,.:...> .,.,.,._.,.,.,.,.,.,.,.,.,.,.,.,., ::::::::):‘:.:.:‘:.:.:.:.:.;.:.:.:.:.:.:.:.:.~:.~..... 

No Action No Action No Action Does not reduce contaminant volume or migration. Easy to implement. l 

kcess Restriction Deed Property deed would contain notice Easy to implement. Only effective in preventing direct contact. Could be used in conjunction 

Restriction 
regarding contaminated soils and would with containment response actions. Does not reduce contamination volume or migration. l 

restrict disturbance of these soils. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................................................................................................................................................. ........................ 

Fencing 
A physical barrier to prevent outside entry. Easy to implement. Only effective in preventing direct contact. Does not reduce contaminant 

volume or migration. Could be used in conjunction with contaminant. 
l 

,,,: _,,,,,,,,_,,,,,,_,,,,,,,,.,..,,,,,,,,,,,, 
~~~~~~~~~~~~~~ 

Horizontal 
. . . . . . I. ::. (7.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._......................... 

A low permeability cover placed over Easy to implement. Proven technology. Not effective for soils below groundwater elevation. 
Barriers 

Cap 
wastes to prevent precipitation infihration, Prevents direct contact and fugitive dusts. Requires long-term maintenance. Does not reduce 
erosion of contaminated soils, and direct contaminant volume. 

. 

contact. 

Surface Water Well compacted earthen berms on the Structure may interfere with existing land use. Would not reduce contaminant volume or 
Control Dikes downgradient of the contaminated area. migration. Difftcult to implement. Washout adequately controlled by cap and site grading. 

Flouding is not a concern at this site. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ,... ... . . . .... . . . . . ... .... .. . . . . . . . . . . . . 

FlOOdWall 
Reinforced concrete wall on the Structure may interfere with existing land use. Would not reduce contaminant volume or 
downgtadient of the contaminated atea. migration. Difftcult to implement. Requires less area man a dike. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... ............ . . .... . . . . . .. . , . .. . ... . . ... . .. ., 

Site Grading Grading and stormwater structures to Easy to implement. Requires minimal maintenance. Does not reduce contaminant volume. Does 
and Stormwater prevent transport of contaminants from not prevent infiltration of direct precipitation. Washout adequately controlled by cap and site l 

Management surface soils or sediments. grading. Flooding is not a concern at this site. 

~:~:~~~:::::.:.:.:.:.:.:.:.r:.:.:.:.:.:.;.:.:.:.:.:.:.::::::::::~.~,~,~.~.~,~,~,~.?.~.~.::::::::;~::~..: . . . .._......../... (_., _ 
:~:~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
,;::.:.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,. ,. ,, ,. ” ” ‘iii.‘.‘.‘.’ ‘C~~~~.:.:.:.:.:.:.:.:.:.:.:.:.:.:.~.~.:~.:~:~:.:.:.:.:.:.~~:~~~:~:~:~~~;~~~;~:~~~:~~:~~~,.:.:.:.:.:.:.:.:.:.,.:.:...:,:..,:,:.:,:,,,:.,.:.:.:...:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.,.:.:.:.:.:.:.~,.:.~,.:.~.,.:.:.:.:.~.~.~.:...:.:.:.:.~ ,....................~......................................,.....,.,.........................................,.,.........................,.,........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,.,.,.,.,.,.,.,.,.,., ,,_,,.,.,.,.,.,.,.,_,.,.,.,.,.,.,,,.,.,.,.,., 

Excavation Physical removal of contaminated soil by Difftcult to implement in areas with building and utilities, or for materials with high-water 
Backhoe mechanical equipment such as backhoe, content. Relatively fast implementation. Reduces contaminants on site. Depth limited. Difftcult l 

bulldozer, loader, etc. to work below groundwater without dewatering. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .... .... . .... . . . . ... .... . . . . . . . ... . . . . . 

Physical removal of contaminated soils by Difftcult to implement in areas with buildings and utilities, or for materials with high-water 

Auger 
a mechanical auger. content. Quick. Reduces contaminan ts on site. Difticult to work below groundwater. Less 

surface disturbance. Ability to work at greater depths. Due to the shallow depth of excavations 
at the site, a backhoe is preferable. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., 

Soil Freezing Soils frozen to facilitate excavation. This is an innovative technology which has not been fielddemonstrated at a Superfund site and, 
therefore, it will not be considered for use at this site. 

..,.((.._,,....(((. :::!!#! .._.._.....,.(,,.,............! .__._.(....._.....................,...,,,.....,,, ~ 
~~ ““~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ “‘.‘~~~~~~~‘~‘.‘~‘~‘.‘~‘~‘~‘~‘.‘~’~’.’.’...:........~.........~.......~.....~.~.~... .‘.,. ... *. ..... .. . . . . . ... . . . . . . . . . .,./(.(.(.,, ,_, ,,,,,, ,,,,,,Z,,,. ,, ,,,_,,_, ,,,,_,,,,,,,,,- ,,,,,, ,,,,,,,., (, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
biological actimanic contaminan ts and therefore contaminant migration. Application is 

Degradation 
by the addition of oxygen, nutrients and very site-specific. Site soils are not homogeneous, making implementation difficult. PCB may be l 

sometimes cultured microorganisms. difficult to degrade to levels desired. 
,.............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................................................................................... * .............. * ..................... G ......................... 

Genetic Microorganisms are genetically engineered Technology is in the research and development stage; therefore, it will not be further considered. 
Engineered to utilize target compounds. 



TABLE 2-7 (continued) 
INITIAL SCREENING OF TECHNOLOGIES 

MEDIA: SOILS 

TECHNOu)GY 
PROCRSS 

DESCRIPl.ION OP’MON 
OPTION SCREENlNG COMMENTS RETAINED 

Biological 
(continued) 

Physical/ 
Chemical 

Thermal 

Anaerobic Anaerobic microbial species and conditions Pilot-stage technology; therefore, it will not be further considered. 

Degradation 
are developed to enhance utilization of 
target compounds. 

Soil Venting/Air 
Injection and extraction wells pump Not effective for areas with soils with very low permeability or that are not homogenous. Not 

Sparging 
ambient air through soil to remove effective for PCB removal. 
contaminants. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Removal of contaminants from soil by Not effective on soils with high silt/clay concentmtions. Recovery of washing solution may not 

Soil Washing flushing soils wide aqueous surfactants or be 100 percent. Pilot-stage technology; therefore, it will not be further considered. 
solvents. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......................................................................................................... , .....................,............................. ......................... 
Steam is injected into the soil to enhance Not effective for saturated soils or soils with very low permeability. Can only remove volatile 

Steam Injection the recovery of petroleum hydrocarbons. and semivolatile organics. Demonstration projects have not been completed; therefore, it will not 
be further considered for use at this site. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............................................................................................................................................................. , ......................... 
Contained Steam and hot water are injected. Applicable to heavy No. 6 oils. Demonstration projects have not been completed and 

Recovery of Displacement by the steam and hot water effectiveness on PCBs is unknown; therefore, it will not be further considered for use at this site. 
oily wastes move the oily wastes and water 
(CROWTM) aboveground for treatment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 

Subsurface soils are solidified, ftxated or Involves disturbance of soils. Difficult to implement in areas with underground utilities. Does 
Stabilization encapsulated to prevent leaching of not reduce volume of contaminants. Very effective in reducing contaminant mobility. l 

contaminants. 

Chemicals are injected into subsurface Chemicals injected may be toxic. Contact with con taminants difftcult to control. Degradation 
Degradation soils to oxidize, reduce or hydrolyze products may be toxic. Pilot-stage technology; therefore, it will not be furdrer considered for use 

subsurface chemicals. at this site. 

Vitritication 
Electrically heating contaminated soils into Very effective. Air emissions may need to be collected. Reduces contaminant migration. 

l 
a gIass/crystalline structure. Applicable to inorganics and organics. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._...._......................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . ......................................... , .................................................. ......................... 

Application of direct current and acoustic Technology is in the research and development stage; therefore, it will not be further considered. 
Electro-Acoustic fields to increase migration of leachable 

contaminants dnough soil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._.._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Radio- Radio-frequency electrodes placed along Technology is in the research and development stage; therefore, it will not be further considered. 

Frequency the ground surface heat the subsurface and 
Destruction volatize and/or destroy organics. 



TABLE 2-7 (continued) 
INITIAL SCREENING OF TECHNOLOGIES 

MEDIA: SOILS 

TECHNOLOGY 
PROCRSS 

DESCRIPTION SCREENING COMMENTS 
OPTION 

OPTION RETAINET 
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Biological Controlled application of contaminated Requites large land area and treatment takes several months. Reduces volume of contaminants. 

Landfarming soil, nutrients, and microbes to land area Effective for organic contaminan ts; therefore, it will be retained for evaluation. l 

that is tilled. 

Physical/ 
Chemical 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._..... 
Degradation of wastes using thermophihc Reduces volume of contaminants. Effective for organic contaminants; therefore, it will retained 

Cornposting aerobic microbes under forced air for evaluation. a 
conditions. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._. . . . . . . . . 
Enhanced biodegradation by increasing the Reduces volume of contaminants. Effective for organic contaminants; therefore, it will be 

Biosluny mass transfer of organics into the aqueous retained for evaluation. 0 
phase. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . ................ . . . .. . . . ... . . . . . .. ....... . . . . . . . . ........ . 
Anaerobic microbial species and conditions Not fielddemonstrated. Potential use for treatment in series with aerobic processes to treat PCB. 

Anaerobic are developed to enhance utilization of Effective for organic contaminan ts, including PCB: therefore, it will be retained for evaluation. . 
hazardous constituents. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Genetic Microorganisms are genetically engineered Technology is in tbe research and development stage; therefore, it will not be further considered. 

Engineering to utilize hazardous constituents. considered. 

steam stripping 
Steam is pumped through contaminated Not effective in soils with high silt/clay content. Contaminated water must be treated. Not 
soils to remove contaminants. proven effective for PCBs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. ............ . . . . . ................. . . . . . . ..... . . . . . . . . . . .. . . ... . . ... . . . . . . . . . 

Air Stripping 
Air is pumped through contaminated soils Not proven effective for PCBs. 
to remove comaminants. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................................................................................................................................................. ........................ 

Dechlorination 
Chemical dechlorination using a sodium Effective for chlorinated compounds such as PCB; therefore, it will be retained for evaluation. 
reagent. 

0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... .... .. . . . . .. .. . . . . .................. .... . . . . . . .. ... . . .. . . . ..... . . ....... . .. . . . . . . , .. . . . .. . . . .... . . . .._.. .. 

Displacement of a timctional group on an Degradation products may be toxic. Not proven effective for PCBs. 
Hydrolysis organic molecule with a hydroxyl group to 

chemically degrade hazardous constituents. 
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Process by which oxidizing agents Complete degradation may not occur. Many compounds cannot be easily oxidized. Effective for 
Oxidation decompose organic compounds to carbon destruction of organic contaminan ts such as VOC and PCB; therefore, it will be retained for 0 

dioxide and water and inorganics to salts. evaluation. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

A mechanical technique to separate solids Water still may requite treatment and soils still may require special disposal. Volume reduction 
Dewatering from liquids such as centrifuge, filter technique only. Effective if used in series with other treatment methods. Necessary process to 0 

press, etc. remove free liquids for materials prior to landfdling. 
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Soil Washing 
Extraction of contaminants from soil by Not effective on silt/clay particles. Extraction fluid requires treatment. Not proven for PCBs on 
aqueous solutions and solvents. a commercial scale; however, potentially a cost-effective method. 

l 
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Solvent Extraction of contaminants from soil by Not effective on silt/clay particles. Extraction fluid requires treatment. Effective at removing 
Extraction use of solvents or superficial fluids. PCBs; therefore, it will be retained. 

0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . 

Photolysis 
Use of ultraviolet light to dechlorinate Cannot penetrate soils or opaque solutions. Laboratory scale technology; therefore. it will not be 
organic compounds. further considered. 



TABLE 2-7 (continued) 
INITIAL SCREENING OF TECHNOLOGIES 

MEDIA: SOILS 

T’ECHNOLOGY 
PROCRSS 

DESClUPl.ION 
OPTION 

OPTION SCREENING COMMENTS RETAINED 

Physical/ 
Chemical 
(cont’d) 

Thermal 

Excavated soils are solidified, fixated, or Stabilized soils may require special disposal. Contaminants are not destroyed. Very effective in 
Stabilization encapsulated to prevent leaching of decreasing contaminant mobility. 0 

contaminants. 

Incineration High temperature oxidation of organics in Supplemental fuel required. Very effective in destroying all types of organic contamination. 
a controlled combustion process. 

0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . ... .. . ..... ... . .. .. .. . . . . ... ... . . . . . . . . . . . . . . . . .. . .... ... . .... . .., 

High temperature heating of materials in Supplemental fuel required. Very effective in destroying organic contamination. 
the absence of air to thermally degrade 

Pyrolysis wastes to a volatile gaseous portion and 0 
residual solid comprising of fixed carbons 
and ash. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............................................................................................................................................................. ......................... 
LOW Separation of VOCs and semi-V00 from Supplemental fuel required. Effective for PCB. 

Temperature solids by heating the mixture to drive off 
Thermal contaminants. 

0 

Desorption 

On-Site Landfti 
Solid Waste 

Removal and transportation of wastes to an Wastes must be solid and cannot contain PCBs or RCRA hazardous waste. Somewhat difficult to 

Disposal Area 
existing landfill permitted to handle implement. 
nonhazardous solid waste. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . .. . . .... . .. ... . . . . . . . . . . . . . . .... . . . . . . .... ... .... . . . . ... . . . . . . ... . . . . . ..... . .. . . . . . . . ..... . ... 
Removal and tmnsportation of wastes to an Wastes must be solids and may require pretreatment to meet land disposal restriction 

RCRA Landfdl existing landfill permitted to handle PCBs requirements. Very effective method at eliminating on-site contamination. May be difficult to a 
and/or hazardous waste. implement. 

Off-Site Landfill 
Solid Waste 

Removal and transportation of wastes to an Wastes must be solid and cannOt contain PCBs or RCRA hazardous waste. Disposal site may be 

Disposal Area 
existing landfill permitted to handle unlined. Some soils may be suitable for use as cover. Easy to implement. 
nonhazardous solid waste. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .......... . ...... . ... .......... . . ...... . .. . .. . . . . . .... .. . . . . ... . .. ...... ..... . . . .... ..... . . . .... .. . . . . .. . .. ..... ... . 
Removal and transportation of wastes to an Wastes must be solids and may require pretreatment to meet land disposal restriction 

RCRA Landfdl existing landfall permitted to handle PCBs requirements. Easy to implement. l 

and/or hazardous waste. 

On-Site Reuse Removal and transportation of wastes to an Soil particle size and moisture content must meet specification, or pretreatment is required. 

Use in Asphalt 
existing batch plant to be used as Technology primarily applicable to petroleum hydrocarbons and PAHs. Very effective for these 

Batch Plant 
supplemental aggregate. In the aggregate types of contaminants. Not suitable for PCB disposal. 
kiln, organics are volatized and 
incinerated. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. .. . . . ... .... . . . . . . . .. . . . . . . . . . . .. . . . . .. . .. 

Fill After 
Use of treated soils as landfill material in High degree of treatment required for soils to be classified as “clean” fill: however, reuse as 

0 
Treatment 

nonregulated areas. backfill in excavations after such treatment is viable alternative. Therefore backfdl afler 
treatment will be retained as a potentially applicable process option. 
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Fuel for Boiler 
Use of wastes as supplemental fuel in Wastes must have heat value generally greater than 5,000 BTU/lb. None of the soils or 

or Kilns 
industrial boilers or kilns. sediments at NSB-NLON are expected to meet this criterion. No boiler capable of burning solids 

is available at NSB-NLON. 



TABLE 2-7 (continued) 
INITIAL SCREENING OF TECHNOLOGIES 

MEDIA: SOILS 

TECHNOLOGY 
PROCESS 
OPTION DESClUPTION SCREENING COMMENTS OPTION 

RETAINED 

Off-Site Reuse Removal and transportation of wastes to an Not suitable for PCB disposal. 

Use in Asphalt 
existing batch plant to be used as 

Batch Plant 
supplemental aggregate. In the aggregate 
kiln, organics am volatized and 
incinerated. 
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Removal and transportation of soils to an 

. . . . . . . . . . . . . . . . . . . . . . . . . 

Use in Cement existing plant to be used as raw material. 
Process applicable only to soils. Permitted sites for PCBs and other chlorinated organics are not 

Manufacturing 
be available. Effective method for organic constituents which results in destruction of organic 

In the cement kiln, organics are contaminants and ultimately stabilization of inorganic contaminants in a concrete matrix. 
l 

incinerated. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._._....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Fill After Use of treated soils as landfill material in 
. . . . . . . . . . . . . . . . . . . . . . . . . 

High degree of treatment required for soils to be classified as ‘clean” fill. Extra treatment and 
Treatment nom=egulated areas. QA/QC required to classify materials as clean fill is not cost-effective. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“.................................................~............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................................................................................... 
Fuel for Botler 

......................... 
Use of wastes as supplemental fuel m Wastes must have heat value generally greater than 5,000 BTU/lb. None of the soils or 

or Kilns industrial boilers or kilns. sediments at NSB-NLON meet this criterion. 

Note: Shading indicates technologies applicable to landfall contents/soils, whereas all listed technologies apply to hot spots/soils. 



l The potential effectiveness of process options in handling the estimated areas 
and volumes of media and in achieving the RAOs. 

l The potential impacts to human health and the environment that would be 
posed by use of the process option during the construction and implementation 
phase. 

l The proven reliability of the process with respect to the contaminants and 
conditions present at the site. 

The implementability of each process option was evaluated based on the following criteria: 

l technical implementability and 

l institutional implementability: 

- ability to obtain permits; 
- availability and capacity of TSD services; and 
- availability of necessary equipment and skilled workers. 

The cost of each process option was evaluated, based on a comparison of the estimated relative 
costs for each remedial process options considered. The cost analysis was made on the basis 
of: 

l engineering judgment and 
l estimates of typical costs, based on available information. 

Cost estimates were based on cost information from similar applications of each process option 
at other sites throughout the country. 

Based on the results of these evaluations, process options which would not be feasible 
at the Area A Landfill site were eliminated from further consideration. The remaining process 
options were grouped to form remedial alternatives. These alternatives were then evaluated as 
described in Section 3.0 of this report the alternatives that passed the evaluation were analyzed 
in detail, as described in Section 4.0. 

A comprehensive report on the evaluation of process options is provided in Appendix F. 
This evaluation was performed during preparation of the initial work on the FS and therefore 
addresses contaminants and site conditions at the Area A Landfill site, as well as at other sites 
at the overall NSB-NLON site. 

Based upon the evaluation of process options provided in Appendix F, a summary (Table 
2-8) of the evaluation of process options relative to the Area A Landfill was prepared. The 
summary table lists all process options retained after the initial screening of technologies. 
Technologies applicable solely to landfill contents/soils have been shaded, whereas all listed 
technologies apply to hot spots/soils. Options that were retained for the development of 
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TABLE 2-8 
EVALUATION AND SCREENING SUMMARY 

AREA A LANDFILL/BITUMINOUS CONCRETE PAD 

Technology Process Option Screening Comments 
Option 

Retained 

SOILS 

LIMITEDACTION 

No Action No Action Evaluation required by CERCLA. 0 

Access 
Restriction 

Institutional 
controisf Effective at preventing direct contact at minimal cost. l 

Fencing 

CONTMNMENT 

Horizontal 
Barrier UPS 

This process option can meet risk-based remedial action objectives, 
miniiize infiltration and erosion, and is easily implemented; 0 
however, it does not reduce the volume of toxicity of contaminants 
ttlfough treatment. 

Surface Water 
Control 

REMOVAL 

Site Grading and 
Storm-Water 

Can improve effectiveness of other process options such as capping 
and, by itself, can prevent off-site migration of surface soils. 

0 
Management 

Excavation Backhoe 
Common method easily implemented for shallow soils and readily 

l 
available. 

INSITUTREATMENT 

Biological Aerobic 

Physical/ 
Chemical 

Thermal 

Stabilization 

Vitrification 

Not a proven technology and not proven effective in degrading 
PCBs. In addition, site soils are not homogenous thereby decreasing 
the potential effectiveness of this option. 

These processes have been proven to be effective at reducing the 
leaching of PCBs; however, the major hazards posed by PCBs at this 
site are not due to leaching of PCBs from the soil matrix. Direct 
contact risks are not reduced by the stabilization process, therefore 
this process option was not retained. 

Pilot scale tests have been successfully completed on PCB wastes. 
Mobilization costs are substantial. Not a proven commercial 
technology, therefore implementation is difficult. 

4BOVEGROUNDTRGATMENT 

Biological Landfarming 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Cornposting Not proven to be effective at degrading PCBs to levels below target 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..,.... . . . remediation levels. Also difftcuh to implement due to extensive 

Bioslurry treatability and pilot scale testing required. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Anaerobic 
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TABLE 2-8 (continued) 
EVALUATION AND SCREENING SUMMARY 

AREA A LANDFILL/B ITUMINOUS CONCRETE PAD 

Technology Process Option Screening Comments Option 
Retained 

Physical/ 
Chemical 

High destruction of PCBs possible. Biphenyl end-product is not 
Dechlorination believed to be bioaccumulative or toxic. Potential handling problems 

and no commercial vendors are available. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . 

High costs. Not very effective for hydrophilic compounds such as 
Oxidation PCB. Only laboratory scale treatments of PCBs have been 

successfully completed. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Effective method for dewatermg soils. Commercial units readily 

Dewatering 
available. Would only be required if soils were being removed from 
beneath the water table and dewatering was required prior to 
disposal. No such dewatering is anticipated. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 
This is primarily a volume-reduction alternative which may not be 
effective for PCB. Ultimately, soils are contained in an off-site 

Soil Washing 
landfill. Due to the small volume of contaminated soils, the volume 
reduction offered by this process is not cost-effective. For this 
reason and as this process is difficult to implement and may not be 
effective, it will not be retained for further evaluation. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......................................................... .................. , 

Solvent Extraction 
High PCB removal has been demonstrated. Potentially very effective 
in spite of implementation diffkulty . 

0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......................................................... .................. # 

Has been proven effective in stabilizing PCBs and reducing risk due 
to leaching of PCBs; however, the hazards posed by PCBs at this site 

Stabilization are not due to leaching of PCBs from the soil matrix. The risks are 
due to direct contact. Stabilization is not effective in reducing risks 
due to direct contact. 

Field-scale operations for a variety of substances have been 

On-Site 
Thermal 

Incineration 
performed. This is the most effective technology in destruction of 
PCB. The rotary kiln was selected as the representative process 

l 

option. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... 

Pyrolysis 
Incineration was selected as the representative process option; 
pyrolysis is not widely available. 

. . . . . . . . . . . . . . . . . . . . . . . . . . ..,. . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Field-scale operations for a variety of substances have been 

Thermal Desorption performed. This is more cost-effective and produces fewer air l 

emissions than incineration. 

Off-Site 
Thermal 

Incineration Highly effective but very expensive. Availability may be limited. 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......................................................... * .................. 

Pyrolysis 
No commercial facilities permitted to accept PCBs or hazardous 
waste have been located; therefore, this option will not be retained. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. ... .. . . . . . . . . . . . . . . . . . . 

Thermal Desorption 
No commercial facilities permitted to accept PCBs or hazardous 
waste have been located; therefore, this option will not be retained. 

On-Site 
Landfill 

This is essentially a containment option. It is effective in meeting 
remedial action objectives; however, it is not a permanent remedy. 

RCRA Landfill Since no suitable locations exist on site for construction of a new 
facility and as the off-site RCRA landfill is as effective and 
comparable in cost, this option will not be retained. 
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TABLE 2-8 (continued) 
EVALUATION AND SCREENING SUMMARY 

AREA A LANDFILL/BITUMINOUS CONCRETE PAD 

Technology 
I 

Process Option Screening Comments 

Off-Site 
Landfill 

RCRA Landfill 

Note: Shading indicates technologic 
spotslsoils. 

This is essentially a containment option. It is very effective in 
meeting remedial action objectives; however, it is not a permanent 
remedy. 

After treatment, this is an easy to implement disposal alternative. Its 
effectiveness is based on the treatment performed. 

This is essentially an incineration option providing an effective 
permanent remedy. No facilities permitted to manage PCBs or 
hazardous waste have been located. 

applicable to landfill contents/soils, whereas all listed technologies ap] y to hot 

Option 

l 
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alternatives and further evaluation are so indicated. Only potentially effective, implementable, 
and cost-effective options were retained. At least one option was retained per technology type 
(if potentially effective options were available). When a group of options representing a 
technology were similar in cost, effectiveness, and implementability, a single representative 
option was selected. The process option selected in each group was chosen as the best option 
overall based on available information. Note that Table 2-8 is only a summary of the evaluation 
of process options, the complete evaluation is provided in Appendix F. 
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3.0 DEVELOPMENT AND SCREENING OF REMEDIAL ALTERNATIVES 

This section describes the development and screening of remedial alternatives for the 
Area A Landfill (soils/landfill operable unit) site at NSB-NLON. Alternatives for remediation 
are developed by assembling combinations of process options into alternatives that address 
contamination for an identified operable unit. Alternatives are screened, based upon short and 
long-term effectiveness, implementability, and cost. The following subsections describe the 
development of remedial alternatives (subsection 3.1)) criteria for screening alternatives 
(subsection 3.2), and the screening of alternatives (subsection 3.3). 

3.1 DeveloDment of Remedial Alternatives 

Alternatives were developed to meet site-specific remedial action objectives by recycling 
waste or by eliminating, reducing, and/or controlling risks posed through each pathway of a site. 
Site-specific remedial action objectives are described in subsection 2.2 of this report. The range 
of alternatives developed incorporate requirements of the NCP in light of site-specific 
characteristics and contaminant distribution. The NCP in 40 CFR 300.430(e)(3) through (7) 
requires that alternatives developed and screened should include: 

l a range of alternatives in which treatment that reduces the toxicity, mobility, or 
volume of the hazardous substances pollutants, or contaminants is a principal 
element; 

l as appropriate, this range shall include an alternative that removes or destroys 
hazardous substances, pollutants, or contaminants to the maximum extent 
feasible, eliminating or minimizing to the degree possible, the need for long-term 
management to prevent hazards; 

l as appropriate, other alternatives which, at a minimum, treat the principal threats 
posed by the site but vary in the degree of treatment employed and the quantities 
and characteristics of the treatment residuals and untreated waste that must be 
managed; 

l one or more alternatives that involve little or no treatment and utilize engineering 
controls to prevent hazards; 

l for groudwater response actions, alternatives that meet remedial action objectives 
in different restoration time periods; 

l if appropriate, one or more alternatives in which an innovative treatment process 
option is used if such technologies offer the potential for comparable or superior 
performance or implementability; fewer or lesser adverse impacts than other 
available approaches; or lower costs for similar levels of performance than 
demonstrated treatment technologies; and 

l the no-action alternative. 
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Representative process options were selected in subsections 2.5 and 2.6. In this 
subsection of the report, process options are assembled into an appropriate range of alternatives. 
These alternatives are the same alternatives presented in the Briefing Document for the Proposed 
Interim Remedial Actions at NSB-NLON. The entire set of alternatives selected for the Area 
A Landfill is depicted in Table 3-l. This table lists all of the representative process options 
retained and defines which individual process options comprise each alternative. With respect 
to PCB-contaminati soils, the table indicates how each alternative satisfies one or more of the 
NCP criteria described in the previous paragraph describing NCP criteria. Key words in the 
NCP criteria described in the previous paragraph are highlighted. These same key words are 
used in Table 3-l to indicate how each alternative meets the NCP criteria. Engineering controls 
(access restrictions and horizontal containment) were the only technologies in the alternatives 
used to address the landfill soils/contents contaminated with lower-level hazardous constituents. 
The NCP contains the expectation that engineering controls generally will be appropriate 
remedies for wastes that pose a relatively low-level threat or where treatment is impracticable. 
This nine-acre landfill contains greater than 110,000 cubic yards of contaminated material, 
thereby making treatment impracticable. As described in the development of remedial action 
objectives in subsection 3.1, the only hot spots identified were small areas containing PCB. 

Alternatives were developed to address all accessible soils that have been identified as 
containing PCBs above target remediation levels (referred to as hot spots), along with the entire 
landfill contents. All but two alternatives include an impervious surface cap. Alternatives 2G1 
and 2L-2 (titled “No Action” and “Access Restrictions,” respectively) do not contain a cap. 
Alternative 2L-3, titled “Cap,” only includes a cap. The remaining alternatives (i.e., 
Alternatives 2L-4 through 2L-8) include a cap and some type of remediation for the PCB hot 
spot. The impervious surface cap was deemed necessary as part of these alternatives (i.e., 
Alternatives 2L-4 through and 2L-8), although all accessible soils above target remediation levels 
are being remediated because the cap will: (1) ensure that remaining accessible landfill 
contents/soils are not disturbed and therefore do not pose a risk to human health; (2) reduce 
leachate generation from the landfill contents/soils in the unsaturated zone; and (3) prevent 
erosion of surficial landfill soils. Further detail regarding each alternative is provided in 
subsection 3.3 (Screening of Remedial Alternatives), which contains detailed descriptions of each 
alternative. 

3.2 Criteria for Screeniw Alternatives 

The remedial alternatives discussed in subsection 3.1 were screened based upon short and 
long-term effectiveness, implementability, and cost, as required by 40 CFR Part 300.430 of the 
NCP. The objective of this screening step is to eliminate from further consideration any 
alternatives that are undesirable with respect to these criteria, while still preserving a range of 
options. Each of the evaluation criteria (i.e., effectiveness, implementability, and cost) are 
described in subsections 3.2.1 through 3.2.3. 

3.2.1 Effectiveness 

Each alternative was evaluated with respect to the degree in which an alternative (on a 
short and long-term basis): 
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TABLE 3-1 
AREA A LANDFILL - SOILS/LANDFILL CONTENTS 

DEVELOPMENT OF ALTERNATIVES 

Excavation - Backhoe l l l l l 

Solvent Extraction l 

On-Site Incineration l 

On-Site Thermal Desorption l 

Off-Site Incineration l 

M-Site RCRA Chemical Landfill l 

On-Site Backfill After Treatment l l l 

lelationship to NCP range of No Action Treat principal Treat principal Treatment Treat principal Treatment of Treatment of Treatment of 
ltematives regarding PCB- threat. Engineering threat. of principal treat. principal principal element. principal element. 
ontammated soils Controls Engineering element. Engineering element. Treat principal Treat principal 

Controls Hazardous controls. Hazardous threat. threat. Innovative 
substances substances technology. 
destroyed to destroyed to 
maximum maximum 
extent extent 
possible. possible. 

Jotes: 1. Off-site low temperature thermal desorption or off-site reuse (asphalt or cement) will be reconsidered if a permitted off-site facility is located. 
2. Shading indicates process options retained for landfill contents/soils, and nonshaded areas indicate process options retained for PCB-contaminated soils located 

near the bituminous concrete pad. 



l complies with ARARs; 
l minimizes short-term impacts; 

of Alternatives 
l achieves protection quickly; 
l reduces toxicity, mobility, or volume through treatment; and 
l minimizes residual risks and affords long-term protection. 

Alternatives providing significantly less effectiveness than others are eliminated from 
further evaluation, as are alternatives that do not provide adequate protection of human health 
and the environment. 

3.2.2 hmlementabilitv 

Each alternative was evaluated on a short and long-term basis with respect to the 
technical feasibility and availability of the technologies each alternative would employ, including 
the administrative feasibility of implementation. Alternatives that are technically or 
administratively infeasible, or would require equipment, specialists, or facilities that are not 
available within a reasonable period of time, may be eliminated from further consideration. 

3.2.3 m 

Each alternative was evaluated regarding the costs of construction and the estimated 
present worth of any long-term operation and maintenance (O&M) costs. In computing the 
estimated present worth of O&M costs for caps, fencing, and storm-water systems, the service 
life of these units was assumed to be 30 years. The basis for unit prices used in the cost 
estimates is presented in Appendix G. Costs that are grossly excessive compared to the overall 
effectiveness of alternatives may be considered as one of several factors used to eliminate 
alternatives. Alternatives which are as effective and easy to implement as another alternative 
and employ a sirniIar method of treatment or engineering control, but at greater cost, may also 
be eliminated. 

3.3 Screeniw of Remedial Alternatives 

Each alternative discussed in subsection 3.1 was screened against criteria presented in 
subsection 3.2 to determine whether the alternative warranted a more detailed evaluation. For 
each alternative, the following five criteria are provided: 

l Description, 
l Effectiveness, 
l Implementability, 
l Cost, and 
l Screening. 

3.3.1 Alternative 2L-1: No Action 

DescriDtion. The No Action alternative is required by the NCP as a baseline to aid in 
the comparative analysis of alternatives. This alternative is depicted in Figure 3-l. 
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INSTALLATION RESTORATION STUDY 

NAVAL SUBMARINE BASE - NEW LONDON 

GROTON, CT 

FIGURE 3-l 
AREA A LANDFILL, ALTERNATIVE 21-l 

NO ACTION 

ATLANTIC ENVIRONMEMAL SERVICES, INC. 

NSB-NLON FOCUSED FEASIBILITY STUDY 
AREA A LANDFILL 

IHAY 1995 -lll- 



Effectiveness. Alternative 2L-1 is the least effective alternative. All contaminated 
materials are left on site untreated. Nothing is done to eliminate exposure pathways or 
contaminant migration. There is no short-term or long-term minimization or elimination of 
hazards to human health or the environment. 

Imdementabilitv. Since no action is required, this alternative is easy to implement. 

$Z&. Since no action is required, there is no cost associated with this option. Although 
there is no cost, this alternative is the least effective. 

Screening. This alternative will be retained, since its detailed evaluation is required by 
the NCP as a framework or basis to judge the benefits of other alternatives. 

3.3.2 Alternative 2L-2: Access Restriction 

Descrktion. This alternative consists of preventing access to the landfill via institutional 
controls and perimeter fencing. Institutional controls, such as operation procedures, security 
procedures, and access requirements, will be instituted upon closure. Perimeter fencing would 
include existing fencing and some additional fencing around hot spots. NSB-NLON personnel 
would not be allowed access to the site. Groundwater would be monitored to measure any 
intrinsic remediation of groundwater. This alternative is depicted in Figure 3-2. 

Effectiveness. Alternative 2L-2 would not be considered permanent, since the volume 
and toxicity of contamination would remain unchanged. Institutional controls would ensure that 
the future land use would be limited, while fencing would reduce the risk of incidental contact. 
The expected lifetime of this remedy is finite and would be contingent upon continued 
maintenance. 

Migration of contaminated soils by water and air erosion would not be prevented, and 
infiltration would not be minimized. 

This Access Restriction remedy would not afford long-term protection of human health 
and the environment because contaminants could migrate off site. However, the remedy would 
be effective in minimizing risk due to direct contact and incidental ingestion. 

Alternative 2G2, Access Restriction, affords immediate protection. The time required 
to implement this remedy fully is estimated to be six months. 

hmlementability. All aspects of Alternative 2L-2 are technically feasible. 

This Access Restriction alternative is expected to be reliable in meeting the performance 
goal of limiting access to the site. Delays due to technical problems associated with this 
alternative are not expected. 

No significant coordination with any outside environmental agencies is expected. No 
permits are expected to be required to implement this remedy. However, obtaining concurrence 
from other agencies to implement this option may be difficult. 
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ACCESS RESTRICllONS 

l INSTITUTIONAL CONTROLS 
. FENCING 

INSTAUATlON RESTORATlON STUDY 

I 

FlGURE 3-2 

NAVAL SUBMARINE BASE - NEW LONDON 
AREA A LANDFILL. ALTERNATNE 2L-2 

ACCESS RESTRICTIONS 
GROTON, CT 

I ATiJMTlC ENVIRONMENTAL SERVICES. INC. 

NSB-NLON FOCUSED FEASIBILITY STUDY -113- MAY 1995 

AREA A LANDFILL 



There is a likelihood that future remedial action could be necessary, based on the fact that 
the contaminants would remain in the soil and could migrate off site by wind or water erosion. 

All technologies associated with this Access Restriction alternative are commercially 
available. This alternative would require routine maintenance and monitoring to assure 
continued protection. Therefore, the duration of the effectiveness of the remedy is finite. 

$I&. The cost of Alternative 2L-2 has been estimated to be approximately $1,695,000. 
Refer to Table 3-2 for the cost estimate breakdown; the basis of unit costs is provided in 
Appendix G. The cost of this Access Restriction alternative, relative to other alternatives, is 
low, being the second lowest alternative out of eight. 

Screening. Alternative 2G2 would be cost-effective and provide protection to human 
health by preventing direct contact with contaminated soils, while demonstrating cost- 
effectiveness. However, this Access Restriction alternative would not meet remedial action 
objectives because it would not provide a permanent treatment remedy, would not minimize 
inf?ltration, and would not prevent the off-site migration of contaminated soils by wind and water 
erosion. Therefore, this alternative will not be retained for further analysis. 

3.3.3 Alternative 2L-3: CaD 

DescriDtion. Alternative 2L-3 consists of installing a 13-acre impervious surficial cap 
over areas of the site where waste materials have been disposed, including areas that contain 
contaminated soils above target remediation levels. Access to the site would continue to be 
restricted via existing perimeter fencing; however, the Area A Landfill operations would remain 
active. Institutional controls would be established to limit use of this site. The site would be 
graded and storm-water management would be provided to promote runoff and prevent run-on. 
Site groundwater would be monitored during the post-closure care period. This alternative is 
depicted in Figure 3-3. 

Effectiveness. The primary benefit of capping is that capping would eliminate the risk 
to human health via ingestion and dermal contact. The cap will also prevent erosion of landfill 
soils. Site-grading and storm-water management, along with the impervious cap layer, would 
minimize infiltration and subsequent leaching from unsaturated soils. Since contaminated fill 
would remain in the saturated zone, the overall effect this cap would have on groundwater 
quality would be limited. Institutional controls would ensure that the future land use be limited, 
while fencing would prevent unauthorized access and damage to the cap. Alternative 2L-3, Cap, 
is not permanent, since contaminated soils would remain on site untreated. The expected 
lifetime of this remedy is finite and would be contingent upon continued maintenance and 
monitoring of the integrity of the cap. 

This alternative affords immediate protection. The time required to fully implement it 
is estimated to be 12 months. 
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Implementabilitv. All aspects of Alternative 2L-3 are technically feasible and could be 
implemented in a reasonable amount of time. No difficulties or uncertainties are expected. 

There is not expected to be any significant coordination with any outside environmental 
agencies, and no permits are expected to be required to implement this remedy. 

All technologies associated with this alternative are commercially available. Experienced 
vendors for the capping, fencing, and grading activities are available locally. This alternative 
would require routine maintenance and monitoring to ensure the continual integrity of the cap. 

m. The estimated present worth of implementing Alternative 2L-3 is approximately 
!$4,608,000. (Refer to Table 3-2 for the cost estimate breakdown and Appendix G for the basis 
of unit costs.) The cost of this alternative, relative to other alternatives, is in the medium range, 
being the third least expensive alternative out of eight. 

Screening. Alternative 2L-3, Cap, would meet remedial action objectives and provide 
adequate protection to human health and the environment by reducing the risks associated with 
the contaminated soil, while demonstrating cost-effectiveness and ease of implementability. As 
such, this alternative will be retained for further analysis. 

3.3.4 Alternative 2L-4: Off-Site Incineration (Cap and Off-Site Incineration of 
Hot Spots) 

Description. Alternative 2L-4 consists of removing contaminated soil hot spots 
containing PCBs above target remediation levels. Following the removal of contaminated soil, 
an impervious surface cap would be installed over the site where waste materials have been 
disposed. Area A Landfill operations would remain on site. Contaminated soil hot spots include 
surficial soils containing PCBs above 10 ppm and deeper accessible soils (up to 10 feet deep) 
containing PCBs above 50 ppm. The contaminated soil would be transported off site and treated 
in a RCRA incinerator. Solid treatment residuals or ash from the incineration process would 
be disposed in the landfill utilized by the RCRA incinerator for disposal of its treatment 
residuals. Access to the Area A Landfill site would continue to be restricted via existing 
perimeter fencing and security procedures (institutional controls). The site would be graded, and 
storm-water management would be provided to promote runoff and prevent run-on. The cap 
would cover approximately 13 acres, and 300 cubic yards of contaminated soils would be 
removed. Groundwater would be monitored during the post-closure care period. This Off-Site 
Incineration alternative is depicted in Figure 3-4. 

Effectiveness. Accessible soils containing contaminants above target cleanup levels 
would be removed and treated, thereby providing a permanent solution regarding these soils. 
PCBs in the removed soils ultimately would be destroyed in the off-site incinerator. An 
incinerator can achieve contaminan t destruction/removal efficiencies of 99.99 percent. Residual 
levels of contaminated soils (below target remediation levels) and inaccessible contaminated soils 
would remain on site untreated. There would be some short-term risk due to spills during 
transport. However, these risks are considered low because the chance of a spill is unlikely and, 
if a spill does occur, the soils can be easily contained, since they are solid. 
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The primary benefit of capping is that it would eliminate the risk of ingestion and dermal 
contact by preventing contact with the lightly contaminated landfill contents/soils to remain on 
site. The cap will also mmimize erosion. Site grading and storm-water management, along with 
an impervious cap layer, would minimize infiltration and subsequent leaching from unsaturated 
soils. The amount of contaminated soil remaining in the unsaturated zone would be slightly 
reduced under this alternative, and the entire area would be covered by an impervious cap. 
Therefore, some improvements to groundwater are predicted. However, due to remaining 
contamination in the saturated zone, these improvements may be limited. Institutional controls 
would ensure that the future land use be limited while fencing would prevent access and damage 
to the cap. The expected lifetime of this remedy is finite, since it is contingent upon continued 
maintenance and monitoring of the integrity of the cap. 

This alternative affords immediate protection and can be implemented in approximately 
14 months. 

Imolementabilitv. All aspects of this Off-Site Incineration alternative are technically 
feasible and could be implemented within a reasonable length of time. No difficulties or 
uncertainties are expected. No significant coordination with any outside environmental agencies 
is expected, and no permits are expected to be required to implement this remedy. All 
technologies associated with this alternative are commercially available. Experienced vendors 
for the capping, fencing, excavation, incineration, and grading activities are available locally. 
There could be some minor delays due to the limited capacity of existing commercial 
incinerators to treat bulk soils. This alternative would require routine maintenance and 
monitoring to ensure continued integrity of the cap. 

m. The estimated present worth of this Off-Site Incineration alternative is $5,106,000. 
Refer to Table 3-2 for the cost estimate breakdown and Appendix G for the basis of unit costs. 
The cost of this alternative, relative to other alternatives, is the highest off-site alternative for 
the Area A Landfill site and slightly (10%) less costly than the on-site alternatives. 

Screening. Alternative 2L-4 would meet remedial action objectives and provide adequate 
protection to human health and the environment by reducing the risks associated with the 
contaminated soil, while demonstrating ease of implementability. This alternative is equally 
effective and easier to implement than on-site thermal treatment. Due to the small amount of 
contaminated soil, this alternative is also more cost effective than on-site treatment. For these 
reasons, this alternative will be retained for detailed analysis. 

3.3.5 Alternative 2L5: Off-Site RCRA Landfill (Cap and Off-Site RCRA 
Landfill of Hot Spots) 

Description. Alternative 2L-5 consists of removing contaminated soil hot spots that 
contain contaminants above target cleanup levels. Following the removal and disposal of 
contaminated soil, an impervious surface cap would be installed over areas of the site where 
waste materials have been disposed. Contaminated soil hot spots include surficial soils 
containing PCBs above 10 ppm and deeper accessible soils (up to 10 feet deep) containing PCBs 
above 50 ppm. The contaminated soil would be transported off site and disposed in a RCRA 
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or TSCA landfill, depending upon PCB concentration. Materials containing greater than 50 ppm 
PCB may only be disposed in a TSCA landfill. Access to this site would continue to be 
restricted via existing perimeter fencing and security procedures, and Area A Landfill operations 
would remain. The site would be graded, and storm-water management would be provided to 
promote runoff and prevent run-on. The cap would cover approximately 13 acres and 300 cubic 
yards of contaminated soils would be removed. Groundwater would be monitored during the 
post-closure care period. This alternative is depicted in Figure 3-5. 

Effectiveness. Accessible soils containing contaminants above target cleanup levels 
would be removed, thereby providing a permanent on-site solution regarding these soils. 
Contaminants in the removed soils would ultimately be contained in the off-site RCRA landfill. 
There would be no destruction of hazardous constituents. Lower level contaminated soils (below 
target remediation levels) and inaccessible contaminated soils would remain on site untreated, 
There would be some short-term risk due to spills during transport. However, these risks are 
considered low because the chance of a spill is unlikely and, if a spill does occur, the soils can 
be easily contained, since they are solid. 

The primary benefit of capping is that it would eliminate the risk of ingestion and dermal 
contact by removing accessible soils that are contaminated and by preventing contact with the 
lightly contaminated soils remaining on site. Site grading and storm-water management, along 
with an impervious cap layer, would minimize infiltration and subsequent leaching from 
unsaturated soils, and it would minimize erosion. The amount of contaminated soil remaining 
in the unsaturated zone would be reduced slightly under this Off-Site RCRA Landfill alternative, 
and the entire area would be covered by an impervious cap. Therefore, some improvements to 
groundwater are predicted. However, due to remaining contamination in the saturated zone, 
these improvements may be limited. Institutional controls would ensure that the future land use 
be limited, while fencing and security procedures would prevent access and damage to the cap. 
The expected lifetime of this remedy is finite, since it is contingent upon continued maintenance 
and monitoring of the integrity of the cap. 

Alternative 2G5 affords immediate protection and can be implemented in approximately 
13 months. 

Implementabilitv. All aspects of Alternative 2L-5, Off-Site RCRA Landfill, are 
technically feasible and could be implemented within a reasonable time period. No difficulties 
or uncertainties would be expected; however, there is a possibility that some portions of the 
excavated wastes may not be directly acceptable at a hazardous waste landfill, thus requiring 
treatment or incineration. No significant coordination with any outside environmental agencies 
and no permits are required to implement this remedy. All technologies associated with this 
alternative are commercially available. Experienced vendors for the capping, fencing, 
excavation, landfill, and grading activities are available locally. There is more than adequate 
off-site landfill capacity available. Alternative 2L-5 would require routine maintenance and 
monitoring to ensure the continual integrity of the cap. 

Q&. The estimated present worth of Alternative 2G5 is $4,824,000. Refer to Table 
3-2 for the cost estimate breakdown and Appendix G for the basis of unit costs. The cost of this 
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alternative, relative to other alternatives for the Area A Landfill site, is in the medium range, 
being the fourth least expensive alternative out of eight. 

Screening. Alternative 2G5, Off-Site RCRA Landfill, would meet remedial action 
objectives, protect human health by reducing the risks associated with the contaminated soil, and 
mimmize erosion and infiltration. The alternative would be easy to implement, is cost-effective, 
and would permanently reduce the total volume of contaminants on site. Therefore, it will be 
retained for further evaluation. 

3.3.6 Alternative 2L-6: On-Site Incineration (Cap and On-Site Incineration of 
Hot Spots) 

Description. Alternative 2L-6 consists of removing accessible contaminated soil hot 
spots containing PCBs above target-remediation levels. Following the removal of contaminated 
soil, an impervious surface cap would be installed over areas of the site where waste materials 
have been disposed. Contaminated soil hot spots include surf&l soils containing PCBs above 
10 ppm and deeper accessible soils (up to 10 feet deep) containing PCBs above 50 ppm. The 
removed contaminated soil would first be treated in an on-site incinerator to destroy organic 
contaminants. The treated soils would then be reused as backfill. Access to this area would 
continue to be restricted via existing perimeter fencing and security procedures. The site would 
be graded, and storm-water management would be provided to promote runoff and prevent run- 
on. The cap would cover approximately 13 acres, and 300 cubic yards of contaminated soil 
would be removed. Groundwater would be monitored during the post-closure care period. This 
alternative is depicted in Figure 3-6. 

Effectiveness. Accessible soils containing PCBs above target cleanup levels would be 
excavated. Organic contaminants in these soils would be destroyed on site by the incineration 
process. This On-Site Incineration alternative would provide a permanent treatment solution for 
PCBs. Lower level contaminated soils/landfill contents (below target remediation levels) and 
inaccessible soils/landfill contents would remain on site, untreated. Incineration is the most 
effective treatment technology for organic contamination, providing destruction/removal 
efficiencies greater than 99.99 percent. Short-term risks to the community from air emissions 
are a concern. However, air pollution control devices would be effective in controlling these 
risks. 

The primary benefit of capping is that it would eliminate the risk of ingestion and dermal 
contact for the remaining low level and inaccessible, contaminated soils. Site grading and storm- 
water management, along with an impervious cap layer, would minimize infiltration and 
subsequent leaching from unsaturated soils, along with the erosion of surficial landfill soils. In 
addition, the contaminated soil remaining in the unsaturated zone would contain less organic 
contaminants. Therefore, some improvements to groundwater are predicted. However, due to 
remaining contamination in the saturated zone, these improvements may be limited. Institutional 
controls would ensure that the future land use be limited, while fencing would reduce the risk 
of incidental contact. This alternative would not be permanent, since inaccessible, contaminated 
soils and lower level landfill contents/soils would remain on site untreated. 
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This On-Site Incineration alternative could be implemented in approximately 21 months 
and, once completed, provide complete protection. The expected lifetime of the remedy is 
finite, since it is contingent upon continued maintenance and monitoring of the integrity of the 
cap. 

Implementabilitp. Excavation and capping activities are easily implemented. Mobile 
incinerators could be mobilized to the site, and commercial vendors are available. No access, 
boundary, or utility limitations exist at the site, although mobilization of an incinerator requires 
a large effort, since it can require up to 30 tractor trailer trucks to bring a unit on site. A high 
level of coordination with air pollution control agencies would be necessary for the successful 
implementation of this On-Site Incineration alternative. 

m. The estimated present worth of Alternative 2L-6 has been derived in two ways. 
One way assumes that the treatment units would be mobilized solely to treat soils at the Area 
A Landfnl site, and the other assumes that the treatment units would be mobilized to treat soils 
at Area A Landfill and at other sites at NSB-NLON, thereby distributing mobilization costs over 
a larger volume of soils. Potentially, an incinerator could be used to treat DDT-contaminated 
sediments from Area A Downstrearn/OBDA and PCB-contaminated soils from the DRMO. 
Refer to Table 3-2 for the cost estimate breakdown and Appendix G for the basis of unit costs. 
The cost for this alternative, assuming mobilization solely for Area A Landfill, is $5,589,000. 
The cost of this alternative, relative to other alternatives, is in the high range, being the second 
most expensive out of eight. If a unit is to be mobilized for other sites at NSB-NLON, there 
could be a cost savings. 

Screening. Alternative 2G6 utilizes proven technologies, meets remedial action, 
objectives and achieves optimum destruction/removal efficiencies; however, it is costly. Off-site 
thermal treatment can achieve equal destruction/removal efficiencies at similar or lesser cost, 
and is easier to implement. For these reasons, this on-site alternative will not be retained for 
further evaluation. 

3.3.7 Alternative 2L7: On-Site Thermal Desorption (CaD and On-Site Thermal 
DesorDtion of Hot Swts) 

DescriDtion. Alternative 2L-7 consists of removing accessible contaminated soil hot 
spots containing PCB above target remediation levels. Following the removal of contaminated 
soil, an impervious surface cap would be installed over areas of the site where waste materials 
have been disposed. Contaminated soil hot spots include surficial soils containing PCBs above 
10 ppm and deeper accessible soils (up to 10 feet deep) containing PCBs above 50 ppm. The 
removed soil would first be treated on site in a thermal desorber to remove PCBs. The treated 
soils would then be reused as backfill. Organic contaminants removed by the thermal desorber 
would either be destroyed on site in an afterburner or condensed on site and shipped off site to 
be destroyed in an incinerator. Access would continue to be restricted via existing perimeter 
fencing and security procedures, The site would be graded, and storm-water management would 
be provided to promote runoff and prevent run-on. The cap would cover approximately 13 
acres, and 300 cubic yards of contaminated soils would be removed. Groundwater would be 
monitored during the post-closure care period. This On-Site Thermal Desorption alternative is 
depicted in Figure 3-7. 

NSB-NLON FOCUSED FEASIBILITY STUDY -124- h4AY 1995 
AREA A LANDFILL 



SURFACE WATER CONTROL 
*SITE GRADING AND 

STORMWATER hdA.NAGEMENt 

HOT SPOT 
REMOVAL 

t- 

EXCAVATION 

. BACKHOE 

ABOVEGROUND 
TREATMENT 

DESORPTION 

LIMITED ACTION. 

ACCESS RESTRICTION 

. INSTITUTIONAL CONTROLS 

l FENCING 

ABOVEGROUND 
TREATMENT 

PHYSICAL/ CHEMICAL 
l AFI-ERBURNER 

OR CONDENSER 
PART OF DESORPTION 
PROCESS 

INSTALLATION RESTORATION STUDY FIGURE 3-7 

tiAVAL SUBMARINE BASE - NEW LONDON 
AREA A LANDFILL, ALTERNATIVE 2L-7 

ON-SITE THERMAL DESORPTION 
GROTON, CT 

ATLANTIC EMIIRONMENTPL SERVICES, INC. 

NSB-NLON FOCUSED FEASIBILITY STUDY -125 

AREA A LANDFILL 

MAY 1995 



Effectiveness. Thermal desorption is an effective treatment technology for organic 
contamination, providing destruction/removal efficiencies ranging from 75 to 99 percent as 
compared to the 99.99 % destruction/removal efficiency provided by an incinerator. Desorbed 
contaminants are either treated in an afterburner or condensed and shipped off site for 
incineration. In either case, destruction removal efficiencies for desorbed contaminants is 
greater than 99.99 percent. Short-term effects to the community from air emissions are a 
concern. If a condenser is used rather than an afterburner, the amount of emissions would be 
greatly reduced. In either case, air pollution control devices would be effective in controlling 
these risks. 

The primary benefit of capping is that it would eliminate the risk of ingestion and dermal 
contact for any remaining contaminants. The cap will also prevent erosion of contaminated 
soils. Site grading and storm-water management, along with an impervious cap layer, would 
minimize infiltration and subsequent leaching from unsaturated soils. In addition, the 
contaminated soil remaining in the unsaturated zone would not contain organic contaminants. 
Therefore, some improvements to groundwater are predicted. However, due to remaining 
contamination in the saturated zone, these improvements may be limited. Institutional controls 
would ensure that the future land use be limited, while fencing and security procedures would 
reduce the risk of incidental contact. This alternative is not permanent, since inaccessible 
contaminated soils and lower level landfill contents/soils would remain on site untreated. 

The expected lifetime of this On-Site Thermal Desorption remedy is finite, since it is 
contingent upon continued maintenance and monitoring of the integrity of the cap. This 
alternative provides immediate protection and can be implemented in approximately 20 months. 

Imdementabilitv. Excavation and capping activities are easily implemented. Mobile 
thermal desorption units could be mobilized to the site, and commercial vendors are available. 
Although units could be mobilized, a large effort would be required because several tractor 
trailer trucks would be necessary to bring a unit on site. Field-scale treatments have been 
successfully completed on PCBs. However, only a few vendors have experience with materials 
other than petroleum hydrocarbons and VOCs. A high level of coordination with air pollution 
control agencies would be necessary for the successful implementation of this alternative. This 
alternative would require routine maintenance and monitoring to ensure continued integrity of 
the cap. 

$ZosJ. The estimated present worth of this alternative has been derived in two ways. One 
way assumes the treatment units would be mobilized solely to treat soils at Area A Landfill, and 
the other assumes that the treatment units would be mobilized to treat soils at Area A Landfill 
and at other sites at NSB-NLON, thereby distributing mobilization costs over a larger volume 
of soils. Potentially, a thermal desorber could be used to treat DDT-contaminated sediments 
from Area A Downstream/OBDA and PCB-contaminated soil from the DRMO. Refer to Table 
3-2 for the cost estimate breakdown and Appendix G for the basis of unit costs. The cost of this 
On-Site Thermal Desorption alternative is $5,429,000. The cost of this alternative, relative to 
other alternatives, is in the medium range, being the fourth most expensive out of eight. If a 
unit is to be mobilized for other sites at NSB-NLON, there could be a cost savings. 
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Screening. Alternative 2L-7 utilizes proven technologies, meets remedial action 
objectives, and achieves acceptable destruction/removal efficiency; however, it is costly. Off- 
site thermal treatment can achieve equal destruction/removal efficiencies at similar or lesser costs 
and is easy to implement. For these reasons, this On-Site Thermal Desorption alternative will 
not be retained for further evaluation. 

3.3.8 Alternative 2L8: On-Site Solvent Extraction (CaD and On-Site Solvent 
Extraction of Hot hots) 

Description. Alternative 2G8 consists of removing accessible contaminated soil hot 
spots containing PCB above target remediation levels. Following the removal of contaminated 
soil, an impervious surface cap would be installed over areas of the site where waste materials 
have been disposed. Contaminated soil hot spots include surficial soils containing PCBs above 
10 ppm and deeper accessible soils (up to 10 feet deep) containing PCBs above 50 ppm. The 
removed soil would first be treated on site in a solvent extraction unit to remove organic 
contaminants. The treated soils would then be used as backfill. Organic contamination removed 
by the solvent extraction unit would be shipped off site to be destroyed in an incinerator. Access 
to this area would continue to be restricted via existing perimeter fencing and security 
procedures. The site would be graded, and storm-water management would be provided to 
promote runoff and prevent run-on. The cap would cover approximately 13 acres and 300 cubic 
yards of contaminated soils would be removed. Groundwater would be monitored during the 
post-closure care period. This alternative is depicted in Figure 3-8. 

Effectiveness. Solvent extraction is an effective treatment technology for organic 
contamination, providing removal efficiencies from 60 up to 98 percent. Extracted contaminants 
would be shipped off site and incinerated, thereby providing a 99.99 percent destruction/removal 
efficiency for the extracted contaminants. Short-term risks to workers and the community due 
to spillage, fire, or air emissions from the extraction solvents are a concern. However, by 
implementation of proper safety procedures and by the use of air pollution control devices, these 
risks can effectively be controlled. 

The primary benefit of capping is that capping would eliminate the risk of ingestion and 
dermal contact for remaining residual contamination. The cap would also minimize erosion of 
surficial landfill soils. Site grading and storm-water management, along with an impervious cap 
layer, would minimize infiltration and subsequent leaching from unsaturated soils. In addition, 
the amount of organic contaminated soil left in the unsaturated zone is reduced slightly by the 
solvent extraction process. Therefore, some improvements to groundwater are predicted. 
However, due to remaining contamination in the saturated zone, these improvements may be 
limited. Institutional controls would ensure that the future land use be limited, while fencing 
would reduce the risk of incidental contact. This alternative is not permanent, since inaccessible 
contaminated soils and lower level landfill contents/soils would remain on site untreated. 

The expected lifetime of this remedy is finite; it is contingent upon continued 
maintenance and monitoring of the integrity of the cap. This alternative provides immediate 
protection and can be implemented in 30 months. 

NSB-NLON FOCUSED FEASIBILITY STUDY -127- 
AREA A LANDFILL 

MAY 1995 



CONTAINMENT LlMlTED ACTION 
t 

HORIZONTAL BARRIER 
. SURFACE CAP 

ACCESS RESTRICTION 

l lNSTlTUTlONAL CONTROLS 
SURFACE WATER CONTROL 
.SlTE GRADING AND 

l FENCING 

STORMWATER MANAGEMENT 
‘I 

-I 

TREATMENT 

PHYSICAL/CHEMICAL 

l CARBON ADSORPTION 
HOT SPOT 
REMOVAL 

EX-SlTU TREATMENT 

EXCAVATION c PHYSICAL/CHEMICAL 

. BACKHOE 
DISPOSAL 

*SOLVENT 
b EXTRACTION 

9 REUSE ON SITE 

b l BACKFILL 

PCB - OIL WASTEWATER 

7 t t 

DISPOSAL DISPOSAL 

i.;z& 1 l:;;!$kj 

INSTALLATION RESTORATION STUDY FIGURE 3-8 

NAVAL SUBMARlNE BASE - NEW LONDON 
AREA A IANDFILL, ALTERNATIVE 2L-8 

ON-SITE SOLVENT EXTRACTION 
GROTON, CT 

ATLANTIC ENVIRONMENTAL SERVICES. INC. 

NSB-NLON FOCUSED FEASIBILITY STUDY -128- MAY 1995 

AREA A LANDFILL 



hDlementabilitv. Excavation and capping activities are easily implemented. There are 
limited vendors available with solvent extraction equipment, and a field-scale unit has not yet 
been built. As a result, implementation would be delayed while a system was being designed 
and built. The process may not be reliable in meeting treatment objectives because the 
contaminated soils are not homogeneous. Bench-scale treatments have demonstrated removal 
efficiencies greater than 99 percent for PCBs. Bench and pilot-scale testing would be necessary 
prior to implementation to ensure that remedial action objectives can be met. Implementation 
would almost certainly encounter unforeseen difficulties that would delay treatment, since on-site 
solvent extraction is not yet a proven technology. Due to the number of unit processes (steam 
distillation, batch extraction, centrifugation, etc.), there is some concern regarding the 
operational reliability of this process option. Air emissions controls would be required; 
however, these controls are readily available and reliable. Since this unit would generate both 
air and water discharges, although small, coordination with regulatory agencies would be 
required. 

Since no fields units have been constructed, developing an accurate cost is Cost. 
difficult. Technology vendors claim that unit costs would be less than incineration or thermal 
desorption due to the lower energy requirements of this process option. Based primarily on 
information provided by vendors, the estimated present worth for this On-Site Solvent Extraction 
alternative is $5457,000. Refer to Table 3-2 for the cost estimate breakdown and Appendix G 
for the basis of unit costs. The cost of this alternative is in the high range, being the third most 
expensive out of the eight alternatives. If a unit is to be mobilized for other sites at NSB- 
NLON, there could be a cost savings. 

Screening. Solvent extraction is considered an innovative technology and, therefore, is 
difficult to implement. This alternative does not exhibit significant potential to provide an 
equally effective treatment at a reasonable cost as the other more proven technologies such as 
off-site thermal treatment. Therefore, the On-site Solvent Extraction alternative will not be 
retained for further analysis. 

3.3.9 Alternative Screening Summarv 

Based upon the screening of alternatives performed in this subsection, the following 
alternatives have been retained for detailed analyses. 

l Alternative 2L-1: No Action 
l Alternative 2L-3 : Cap 
l Alternative 2L-4: Off-Site Incineration 
l Alternative 2L-5: Off-Site RCRA Landfill 
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4.0 DETAILED ANALYSIS OF ALTERNATIVES 

4.1 Introduction 

Based on the results of the screening process described in Section 3.0, specific remedial 
alternatives were cited warranting a detailed evaluation. The purpose of the detailed evaluation 
was to facilitate the selection of the most appropriate remedial actions for the Area A Landfill 
site. In the detailed evaluation, which is the subject of this section, each selected alternative was 
evaluated against the nine criteria specified in the revised NCP and the RI/FS Guidance (U.S. 
EPA, 1988). A comparative analysis of the alternatives is the subject of Section 5.0. 

4.2 Alternative Evaluation 

The objective of the detailed evaluation is to obtain and present sufficient information on 
each alternative to facilitate the selection of the most appropriate remedial action for the site. 

Requirements for remedial action considerations under CERCLA have been incorporated 
into nine specific evaluation criteria. These criteria, developed to address CERCLA 
requirements and other technical policy considerations the EPA deems important for selecting 
a site remedy are specified in the NCP as follows: 

l Overall Protection of Human Health and the Environment; 
l Compliance With ARARs; 
l Long-Term Effectiveness and Permanence; 
l Reduction of Toxicity, Mobility, or Volume; 
l Short-Term Effectiveness; 
l Implementability; 
l cost; 

l State Acceptance; and 
l Community Acceptance. 

These nine criteria are arranged into three groups in the NCP: 

l Threshold Criteria. Criteria that must be satisfied before a remedy is 
considered, including: 

- overall protection of human health and the environment and 
- compliance with ARARs (federal and state environmental laws). 

l Primary Baianciw Criteria. Criteria used to weigh trade-offs among 
alternatives, including: 

- long-term effectiveness and permanence; 
- reduction of toxicity, mobility, or volume; 
- short-term effectiveness; 
- implementability; and 
- cost. 
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l M~difyb Criteria. Criteria which may modify a proposed cleanup remedy, 
including: 

- state acceptance and 
- community acceptance. 

4.2.1 Detailed Evaluation Criteria 

The detailed evaluation includes a description of each alternative, including the 
technologies used and their specific components. Anticipated work activities are summarized 
with graphics included to describe process flows and equipment for each alternative. The 
description is followed by an assessment of the nine evaluation criteria. Descriptions of each 
of these criteria developed in the RI/FS Guidance (U. S . EPA, 1988) and the NCP are presented 
in the following subsections. 

4.2.1.1 Overall Protection of Human Health and the Environment 

Alternatives will be assessed to determine whether they can adequately protect human 
health and the environment, in terms of both the short-term and long-term requirements, from 
unacceptable risks posed by hazardous substances, pollutants, or contaminants present at the site. 
Each alternative will be analyzed to determine how it achieves protection over time, how site 
risks are reduced for the pathways being addressed, and how each source of contamination is 
to be eliminated, reduced, or controlled. 

4.2.1.2 ComDliance With ARARs 

Each alternative will be evaluated to determine how it complies with federal and state, 
chemical-specific ARARs, action-specific ARARs, location-specific ARARs, and other criteria, 
advisories, and guidance (e.g., TBCs). When an ARAR is not met, the basis for establishment 
of an alternative concentration limit or for a waiver as allowed under CERCLA will be 
discussed. 

4.2.1.3 Long-Term Effectiveness and Permanence 

This criterion requires an evaluation of the risk remaining at the site after the remedial 
action has been completed. Areas that would be addressed for each alternative include the 
magnitude of remaining risks (i.e., the volume, toxicity, mobility, and propensity to 
bioaccumulate untreated wastes or treatment residuals); the adequacy and suitability of controls 
used to manage treatment residuals or untreated wastes remaining on site; and the long-term 
reliability of the management controls for providing protection from residuals or untreated 
wastes. 

4.2.1.4 Reduction of Toxicitv. Mobilitv, and Volume 

This criterion addresses the CERCLA preference for remedial alternatives that 
permanently and significantly reduce the mobility, toxicity, or volume of the hazardous materials 
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at a site. Each alternative will be evaluated on: the degree to which it destroys or recycles 
hazardous materials; the expected reduction in toxicity; mobility; or volume; the extent to which 
the treatment is irreversible; and the type and quantity of residuals that would remain after 
treatment. Emphasis will be placed on whether treatment is used to reduce the principal 
concerns at the site. 

4.2.1.5 Short-Term Effectiveness 

The evaluation of short-term effectiveness is based on the protectiveness of human health 
and the environment achieved during the construction and implementation phase of the remedial 
action. Factors to be considered in this evaluation include protection of the community, 
protection of workers, environmental impacts, and the time until the remedial action objectives 
are achieved. 

4.2.1.6 hndementability 

The implementability of each alternative will be evaluated, based on its technical and 
administrative feasibility and the availability of services and materials. Technical feasibility 
takes into consideration the difficulties that may be encountered during construction and 
operation, the reliability of the technologies, the ease of undertaking additional remedial action, 
and the ability to monitor the effectiveness of a remedy. Administrative feasibility encompasses 
the activities required to coordinate with other offices and agencies, such as obtaining permits 
for off-site activities. The availability of services and materials includes the ability to secure the 
necessary equipment, specialists, materials, off-site treatment, and storage and disposal services. 

4.2.1.7 Qgt 

Evaluation of the cost of each alternative includes the calculation of capital costs, 
operation and maintenance (O&M) costs, and the estimated present worth. Capital costs consist 
of the direct costs for items such as labor, materials, equipment, land, and services, plus the 
indirect costs for engineering management, permits, startup, and contingencies. O&M costs, 
or annual costs, are the post-construction costs necessary to maintain the remedial action. O&M 
costs include such items as operating labor, maintenance, auxiliary materials and energy, and 
periodic site reviews. The basis for unit costs used in the cost estimate is provided in Appendix 
G. The estimated present worth provides a means of comparing the cost of different 
alternatives. The estimated present worth uses a discount rate of ten percent (in accordance with 
EPA guidelines) over the period of performance of the various components of the alternative to 
sum the capital and O&M costs for each alternative into a single overall cost estimate. The 
period of performance for O&M has a maximum value of 30 years as specified in EPA 
guidance, although several components such as caps have a longer service life. O&M costs 
included in the cost estimates include costs for O&M of fencing, surface caps, storm-water 
management systems, and post-closure groundwater monitoring. 
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4.2.1.8 State AcceDtance 

State acceptance will be fully evaluated later in the remedial decision-making process. 

4.2.1.9 Communitv Acceutance 

Community acceptance will be fully evaluated later in the remedial decision-making 
process. 

4.3 Alternative 2L-1: No Action 

4.3.1 Alternative 2L-1 Descrbtion 

This alternative consists of taking no action to either contain, treat, or otherwise minimize 
risk. In addition, no long-term maintenance, monitoring, or institutional controls would be 
implemented at the site. 

4.3.2 Alternative 2E1 Overall Protection of Human Health on the Environment 

This alternative provides no control of exposure to the contaminated soils. Therefore, 
no reduction in risk to human health or the environment is realized. This alternative also allows 
for the further migration of contaminants via erosion and infiltration. 

4.3.3 Alternative 2L1 Comdiance with ARARs 

ARARs and TBCs and potential ARARs and TBCs for the Area A Landfill site are listed 
and evaluated in subsection 2.2.2. This subsection herein provides a further evaluation of the 
ability of the No-Action alternative to comply with the ARARs and TBCs previously identified. 

Tables 4-l through 4-3 list the requirements applicable to each ARAR and TBC 
identified, indicate whether a requirement is applicable, relevant, and appropriate, or TBC, 
provide a synopsis of the ARAR or TBC, and describe the activities to be taken for the No 
Action alternative to comply with each listed ARAR or TBC. 

This alternative will comply with all AMRs except for federal and state RCRA 
hazardous waste disposal area closure standards because it will not provide a cap and associated 
systems designed to meet these requirements. 
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TABLE 4-1 
NAVAL SUBMARINE BASE - NEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L1 
NO ACTION 

CHEMICAL-SPECIFIC ARABS AND TBCs 

Medium 

FEDERAL 

Requirements Status Synopsis of Requirement Action to be taken to Attain ARAR 

N/A 

N/A 

STATE 

Federal EPA Human 
Health Assessment 
Cancer Slope Factors 
(CSFs) 

Federal EPA 
Reference Doses 
(RfDs) 

TBC 

TBC 

CSFs are developed by EPA for health effects These values present the most up to date 
assessments or evaluation by the Human Health cancer risk potency information. CSFs were 
Assessment Group (HHAG). used to compute the individual cancer risk 

resulting from exposure to contaminants. 

RfDs are dose levels developed by EPA for RfDs are typically employed to characterize 
use in the characterization of risks due to non- risks of groundwater contaminant exposure 
carcinogens in various media. (for ingestion pathways). 

Soil m Proposed 
Connecticut Cleanup 
Standard Regulations 
(CGS 0 22a-133k) 

TBC These regulations are being adopted under the The Soil Cleanup Standards will be 
statutory authority provided by CGS 0 22a- considered in the design of the proposed 
133k. They will provide specific numeric remedy. 
cleanup criteria for a wide variety of 
contaminants in soil. Separate criteria will be 
established for threats to human health and 
environmental receptors posed by direct contact 
with contaminants. 

Water w Water Quality 
Standards (CGS 8 22a- 
426) 

Applicable Connecticut’s Water Quality Standards were Remedial activities will be undertaken in a 
adopted under this statute. They establish manner that is consistent with the 
specific numeric criteria, and anti-degradation antidegradation policy in the Water Quality 
policies for groundwater and surface water. Standards. If any remedial activities occur 

that are regulated under these provisions, the 
use of engineering controls and best 
management practices may be required to 
prevent or minimize adverse impacts to the 
waters of the State. 

Water M Water Pollution 
Control (RCSA $0 
22a-430-1 to 8) 

Applicable These rules establish criteria for water and The proposed alternative does not include 
stormwater discharge to surface water, any discharges. 
groundwater and POTWs . 



TABLE 4-2 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L1 
NO ACTION 

ACTION-SPECIFIC ARABS AND TBCs 

Medium 

FEDERAL 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Waste 

Waste 

Waste 

Waste 

Waste 

Federal RCRA - General Relevant and Establishes general requirements for 
requirements (40 CFR Appropriate 

A RCRA cap is required. The cap and 
owners and operators of hazardous 

Part 264 Subpart A) 
associated systems should be designed to meet 

waste treatment, storage, and disposal these requirements. This alternative does not 
facilities. include a cap. 

Federal RCRA - Relevant and Establishes requirements for 
Preparedness and Appropriate 

A RCRA cap is required. The cap and 
minimizing the possibility of fire, 

Prevention (40 CFR Part 
associated systems should be designed to meet 

explosion, or release of hazardous 
264 Subpart C) 

these requirements. This alternative does not 
material. include a cap. 

Federal RCRA - Relevant and Establishes contingency plan The interim remedy will not meet the 
Contingency Plan and Appropriate requirements in the event of fire, 
Emergency Procedures 

substantive requirements specified in these 
explosion, or release from a facility. 

(40 CFR Part 264 Subpart 
regulations through the preparation and 

W. 
implementation of appropriate plans and 
procedures. 

Federal RCRA - Releases Relevant and Regulates releases from Solid Waste 
from Solid Waste 

The interim remedy will not meet the 
Appropriate Management Units (SWMUs). 

Management Units (40 
substantive requirements specified in these 
regulations. 

CFR Part 264 Subpart F 

Federal RCRA - Closure Relevant and Details general requirements for The cap and associated systems will be 
and Post-Closure Appropriate closure and post-closure of hazardous 
Requirements (40 CFR 

designed to meet these requirements. This 
waste facilities. 

Part 264 Subpart G). 
alternative does not include a cap. 

Waste Federal EPA Technical 
Guidance - Final Covers 
on Hazardous Waste 
Landfills and Surface 
Impoundments, EPA/530- 
SW-89-047. 

TBC Presents technical specifications for the The cap and associated systems will be 
design of multi-layer covers at landfills designed to meet these design specifications. 
where hazardous wastes were disposed. This alternative does not include a cap. 

Waste Federal PCB regulation 
under TSCA (40 Part 
CFR 761) 

Applicable These standards govern the storage of 
PCB items. 

No PCB items are managed under this 
alternative. 



TABLE 4-2 (continued) 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L1 
NO ACTION 

ACTION-SPECIFIC ARUts AND TBCs 

Medium 

STATE 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Waste w Hazardous Waste 
Management: Generator 
& Handler Requirements 
- General Standards, 
Listing, & Identification 
(RCSA $0 22a-449(c)lOO- 
101) 

Applicable These sections establish standards for Hazardous waste determinations will be 
listing and identification of hazardous performed and the wastes will be managed in 
waste. The standards of 40 CFR Parts accordance with requirements of these 
260 to 261 are incorporated by regulations, if necessary. No wastes are 
reference. Chromium is not exempted generated by this alternative. 
from listing as a hazardous waste. 

Waste 

Waste 

m Hazardous Waste 
Management: Generator 
Standards (RCSA $0 22a- 
449(c)102) 

m Hazardous Waste 
Management: TSDF 
Standards (RCSA 8 22a- 
449(c)104) 

Applicable This section establishes standards for Any hazardous waste generated through 
various classes of generators. The excavation or other activities will be managed 
standards of 40 CFR Part 262 are in accordance with the substantive 
incorporated by reference. Storage requirements of these regulations. No wastes 
requirements given at 40 CFR 0 265.15 are generated by this alternative. 
are also included. The selected remedy 
calls for off-site management of 
hazardous waste. However, these 
provisions would be applicable if 
hazardous waste is generated on the 
site as part of the remedy. 

Relevant and This section establishes standards for The proposed remedial action does not 
Appropriate treatment, storage, and disposal of include any on-site treatment, storage, or 

hazardous waste, and establishes disposal of hazardous waste. The proposed 
standards for closure, post-closure, and remedy does not include a cap design to 
groundwater monitoring. The comply with the closure requirements of this 
standards of 40 CFR Part 264 are regulation. The proposed remedial action 
incorporated by reference. does not include groundwater monitoring to 
Underground injection of hazardous comply with these regulations. 
wastes, and placement of free liquids in 
landfills are prohibited. 



TABLE 4-2 (continued) 
NAVAL SUBMAFUNE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L1 
NO ACTION 

ACTION-SPECIFIC ARARs AND TBCs 

Medium Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Waste @a& Hazardous Waste Relevant and This section establishes interim status The proposed remedial action does not 
Management: Interim Appropriate standards for treatment, storage, and include any on-site treatment, storage, or 
Status Facilities and disposal of hazardous waste, and disposal of hazardous waste. The proposed 
Groundwater Monitoring establishes standards for closure, post- remedy does include the cap design in 
Requirements, Closure closure, and groundwater monitoring. compliance with the closure requirements of 
and Post-Closure The standards of 40 CFR Part 265 are this regulation. The proposed remedial action 
Requirements (RCSA 0 incorporated by reference. The does not include groundwater monitoring as 
22a449(c) 105) Commissioner may require required by these regulations. 

groundwater monitoring based on site 
specific considerations. 

Waste w Solid Waste Applicable Establishes standards for closure of These portions of the regulations that are 
Management (RCSA $6 solid waste disposal areas. more stringent than Federal RCRA Subtitle D 
22a-209-l to 15) regulations will not be met, 

Waste M Safe Storage of Oil Applicable These rules govern the storage of Storage of oil and other waste materials will 
and Chemical Liquids hazardous materials, including not be conducted. 
(RCSA $0 29-337-l to 3) flammable liquids and other chemicals. 

FEDERAL, 

Air Federal Clean Air Act - 
National Emission 
Standards for Hazardous 
Air Pollutants 
(NESHAPs), 40 CFR 
Part 61. 

Relevant and Establishes emission levels for eight This remedy does not include any air 
Appropriate listed hazardous air pollutants emitted emissions. 

from particular types of facilities. 

Air Federal Clean Air Act - 
Non-methane organic 
compounds (NMOCs) 
(Proposed rule - 56 FR 
24468, to be codified at 
40 CFR Part 60 Subpart 
WWW 

TBC Regulations would require NMOC- This remedy does not include any air 
specific gas collection and control emissions. 
systems, monitoring, and gas 
generation estimates. The proposed 
rule would also establish a performance 
standard for NMOCs emissions from 
municipal solid waste landfills. 



TABLE 4-2 (continued) 
NAVAL SUBMARINE BASE-NEW LONDON SUPEFU’UND SITE 

AREA A LANDFILL - ALTERNATIVE 2L1 
NO ACTION 

ACTION-SPECIFIC ARARs AND TBCs 

Medium 

STATE 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Air 

Air 

w Air Pollution 
Control - Control of 
Organic Compound 
Emissions (RCSA 0 22a- 
174-20) 

w Air Pollution 
Control - Control of 
Odors (RCSA 4 22a-174- 
23) 

Applicable 

Applicable 

Subsection (f) sets standards for This remedy does not include any air 
emission of organic compounds. emissions, dusts, or odors. 
Incineration of organohalocarbons is 
prohibited under subsection (f)(6)(A). 

This section prohibits emission of any This remedy does not include any air 
substance that constitutes a nuisance emissions, dusts, or odors. 
because of objectionable odor. Several 
compounds are deemed to constitute a 
nuisance if they exceed specific 
concentrations. 

Air 

Air 

w Air Pollution 
Control - Control of 
Hazardous Air Pollutants 
(RCSA 5 22a-174-29) 

M Air Pollution 
Control - Control of 
Particulate Emissions 
(RCSA 8 22a-174-18) 

Applicable 

Applicable 

This section establishes testing This remedy does not include any air 
requirements and allowable stack emissions, dusts, or odors. 
concentrations for many specific 
substances. 

This subsection sets specific standards This remedy does not include auy air 
for particulate emissions. Specific emissions, dusts, or odors. 
standards that may apply particularly to 
the landfill include Fugitive Dust (18b), 
and Incineration (18~). Gas flares are 
regulated as incinerators. 
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TABLE 4-2 (continued) 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2E1 
NO ACTION 

ACTION-SPECIFIC ARARs AND TBCs 

Medium 

STATE 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Water w Water Pollution 
Control (CGS 5 22a-430) 

Applicable This section prohibits discharge to the The proposed remedy will not create 
waters of the State without meeting the stormwater runoff that may require treatment 
substantive requirements of the State’s under CGS $ 22a-430b. 
Water Quality Standards. This section 
establishes requirements for many 
categories of discharges, including 
stormwater. 

Water State Cotmecticut Water 
Diversion Policy Act 
(CGS $0 22a-365 to 378) 

Applicable These rules regulate many diversions of Any non-exempt diversion will be carried out 
the waters of the State. Several broad in accordance with the substantive 
categories are exempt, including any requirements of these statutes. The Navy will 
diversion of less than 50,000 gallons coordinate with the Connecticut Department 
per day and any discharge permitted of Enviromnental Protection to identify any 
under CGS 0 22a-430. Under Section such requirements and ensure that they are 
22a-373, the Commissioner may met. This alternative does not include any 
impose limitations and conditions water diversion. 
including monitoring, schedule of 
diversion, etc. Under CGS 0 22a-378, 
the Commissioner may temporarily 
suspend such requirements if a water 
supply emergency has been declared. 



TABLE 4-3 
NAVAL SUBMARINE BASENEW LONDON SUPEFG’UND SITE 

AREA A LANDFILL - ALTERNATIVE 2L1 
NO ACTION 

LOCATION-SPECIFIC ARABS AND TBCs 

Medium 

FEDERAL 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Wetlands 

Wetlands 

Executive Federal 
Order on Protection of 
Wetlands (E.O. 11990, 
40 CFR Part 6, App. 
A). 

Federal Clean Water 
Act 6 404 - Dredge 
and Fill Activities (40 
CFR Part 230; 33 
CFR Parts 320-328). 

Applicable 

Applicable 

Requires federal agencies to avoid impacts The no-action alternative will have no impact 
associated with the destruction or loss of to wetlands. 
wetlands, minimize potential harm, 
preserve and enhance wetlands, and avoid 
support of new construction in wetlands if 
a practicable alternative exists. 

Requires that for dredging or filling of The no-action alternative will have no impact 
wetlands: no practicable alternatives exist; to wetlands. 
the activity will not cause a violation of 
state water quality standards or significant 
degradation of the water; and adverse 
effects will be minimized. 

STATE 

Surface W-Inland Applicable Regulates any operation within or use of a The no-action alternative will have no impact 
Water and Wetlands and wetland or watercourse involving removal to wetlands. 
Wetlands Watercourses or deposition of material, or any 

Regulations (RCSA 90 obstruction, construction, alteration or 
22a-39-1 through 15). pollution of such wetland or watercourse. 

Surface @i&e - Inland TBC This section governs minor activities Once regulations are adopted, any wells, test 
Water and Wetlands and including installation of water quality borings, soil sampling, or other similar 
Wetlands Watercourses Act - monitoring equipment such as staff activities will be conducted in accordance 

General Requirements gauges, water recording and water quality with the substantive requirements of these 
(CGS 4 22a45a) testing devices, and survey activities, regulations, if any. 

including excavation of test pits and core 
sampling. The Commissioner may 
require implementation of best 
management practices. The Department is 
currently drafting these requirements, and 
expects to issue them before the final 
remedy is selected for this site. 



4.3.4 Alternative 2L-1 Lone-Term Effectiveness and Performance 

The No Action alternative includes no controls for exposure and no long-term 
management measures. All potential current and future risks would remain under this 
alternative. 

4.3.5 Alternative 2E1 Reduction of Toxicitv. Mobilitv, or Volume 

Alternative 2L-1, the No Action alternative, would provide no reduction in toxicity, 
mobility, or volume of the contaminated soil, except reduction which would occur through 
natural processes. 

4.3.6 Alternative 2L1 Short-Term Effectiveness 

There is be no additional risks to the community, site workers, or the environment as a 
result of this Alternative 2L-1 being implemented. 

4.3.7 Alternative 2L-1 Irwlementability 

Since no action would be taken, there would be no difficulties or uncertainties associated 
with the implementation of this alternative. 

4.3.8 Alternative 2L-1 Cost 

There would be no cost associated with this No Action alternative. 

4.4 Alternative 2L-3: CaD 

4.4.1 Alternative 2L-3 DescriDtion 

Alternative 2G3 consists of the installation of a thirteen-acre impervious cap over areas 
of the site where wastes have been disposed. The cap would consist of a double liner overlain 
with drainage netting, along with an operating surface. The double liner is impervious and will 
prevent infiltration, the drainage netting will remove water to prevent ponding above the liner, 
and the operating surface will protect the underlying cap layers from damage. The double liner 
would consist of a geosynthetic clay liner overlain with a flexible membrane liner. The 
operating surface will be 12 inches thick and consist of non-compacted, granular soil overlain 
with an asphalt surface. Between the liners and the operating surface would be a geonet 
drainage layer. The cap would be graded to prevent run-on and promote runoff. A conceptual 
design is shown in Figure 4-l. Existing storm drainage lines passing through the landfill will 
be plugged, and storm water will be rerouted around the landfill as shown in Figure 4-l. Any 
subsurface drains will be constructed so that they will not act as a preferential flow path for 
leachate. Concrete collars and/or impervious liners will be provided as necessary to the storm 
sewer system to prevent leachate migration. A subsurface drainage trench would be installed 
uphill of the landfill to reroute non-contaminated water in the shallow overburden around the 
landfill to prevent the water from contacting landfill contents/soils. This trench would extend 
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from the ground surface to the depth of bedrock and would be located along the slope of the step 
ridge south of the landfill. The bottom of this trench would be high enough so that it would not 
be possible for it to collect landfill leachate. The cap would be designed to collect and vent 
landfill gas to prevent damage to the cap and migration of landfill gas to structures. Access to 
the site would be controlled by continued maintenance of the existing perimeter fence and 
security procedures. Site activities would remain the same except for crane testing activities 
which will be relocated somewhere outside of the Area A Landfill site. 

Owing to the closure of several Navy bases, the Subase could gain several additional 
duties. Accordingly, there may be a need for new construction projects. In particular, the Navy 
may need to build a new nuclear power school, including a new barracks and a dental clinic, if 
the Base Realignment and Closure (BRAC) law requires the school to be built in Groton, 
Connecticut. The school needs to be completed by April 1997 in order to facilitate closure of 
the school in Orlando, Florida. If the school goes to the Subase, the Navy plans to build in the 
south central part of the Subase, near Rock Lake. 

Thousands of trucks are anticipated by these construction activities. To prevent excess 
noise and air pollution from construction traffic from disturbing the residential community, the 
Navy would build a temporary construction access road westward from Route 12 and along the 
steep slope of the woods adjacent to Area A Landfill. The access road will be needed until the 
end of 1997. 

If the school goes to Groton, the Navy may need to accelerate construction of the Area 
A Landfill cap. As stated above, the Navy’s Preferred Alternative includes an asphalt topped 
operating surface over the entire cap. The access road would be part of the landfill’s operating 
surface (lines will be painted on the asphalt to delineate the road). Early construction will not 
delay the CERCLA cleanup. The access road will be designed so as not to damage the cap. 

The area to be covered by the cap, along with a cap detail and cross-section, are depicted 
in Figure 4-l. The cross-section shows actual elevations at the point of the cross-sections; 
however, the relative elevations among groundwater, the bedrock surface, the storm drain pipe, 
and the new subsurface drainage pipe (interceptor trench) will vary at different locations along 
the landfill. Two alternatives are being considered for the subsurface drain trench. One is 
shown in detail in Figure 4-l; the other system would combine the surface water run-on and 
ground drainage systems into one channel and consist of a crushed-stone layer extending down 
to bedrock alongside the length of the landfill cap and immediately upgradient (south) of it. 

Proper maintenance of the cap and fence would be required to ensure their long-term 
integrity. Operation procedures would be developed for persons working at the Area A Landfill 
site to prevent any digging or other activities (without prior approval) that could jeopardize the 
integrity of the cap. Also, institutional controls providing notice of remaining hazardous 
materials at the site would be implemented. This restriction could include a provision for proper 
approval of any site excavation/construction activities to ensure the integrity of the cap, adequate 
worker protection, and other environmental considerations. 
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Groundwater will be monitored during the post-closure care period. Depending upon the 
results of this monitoring, some type of groundwater remediation may be determined to be 
necessary. If groundwater remediation is necessary, it will be addressed in the final remedy for 
this site. 

4.4.2 Alternative 2L3 Overall Protection of Human Health and the Environment 

In the short term, some exposure of fugitive emissions of particulates and volatiles would 
be sustained by the environment, by workers putting the cap in place, and potentially by the 
community. However, the incremental health risks from this activity are not expected to be of 
concern. Installation of an impervious cap would effectively eliminate human exposure to 
surface soils and landfill contents, since they become inaccessible, thereby eliminating risks due 
to direct contact and ingestion. However, construction workers performing excavations to 
maintain utilities or engage in similar below-grade activities would still be exposed to 
contaminants in both surface and subsurface soils, since they would need to penetrate the cap 
to accomplish the work. Such construction activities are unlikely, and O&M procedures to be 
implemented at the Area A Landfill site would prevent unauthorized construction activities. 

Capping does not eliminate the possibility that contaminants in the saturated zone could 
leach into the groundwater, or that organic compounds could migrate both laterally as well as 
vertically. 

Current conditions pose little ecological risk which would not be altered by the capping 
alternative. 

4.4.3 Alternative 2L 3 Compliance with ARARs 

ARARs and TBCs and potential ARARs and TBCs for Area A Landfill site are listed and 
evaluated in subsection 2.2.2. This subsection further evaluates the potential of the cap 
alternative for compliance with the ARARs/TBCs previously identified. 

Tables 4-4 through 4-6 list the requirements applicable to each ARAR and TBC 
identified, indicate whether a requirement is applicable, relevant and appropriate, or TBC, 
provide a synopsis of the ARAR, and describe the actions to be taken for the Alternative 2L-3 
Cap to comply with each listed ARAR or TBC. 

By taking the actions described in Tables 4-4 to 4-6 this alternative will comply with all 
A&AR and TBC. There should be no diiculties in taking the actions described. To ensure that 
wetland ARARs are achieved, the Navy is undertaking an analysis to identify the cap 
configuration that minimizes impacts to the wetland and procedures that will minimize indirect 
impacts to the wetland. 

4.4.4 Alternative 2E3 Low-Term Effectiveness 

Risks due to direct contact with contaminated soils would be eliminated by capping. The 
entire area where wastes have been disposed would be covered by an impervious cap. 
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TABLE 4-4 
NAVAL SUBMARINE BASE - NEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2E3 
RCRA SUBTITLE C CAP 

CHEMICAL-SPECIFIC ARARs AND TBCs 

Medium 

FEDERAL 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

N/A 

N/A 

STATE 

Federal EPA Human 
Health Assessment 
Cancer Slope Factors 
(CSFs) 

EPA Federal 
Reference Doses 
NW 

TBC 

TBC 

CSFs are developed by EPA for health effects These values present the most up to date 
assessments or evaluation by the Human Health cancer risk potency information. CSFs were 
Assessment Group (HHAG). used to compute the individual cancer risk 

resulting from exposure to contaminants. 

RfDs are dose levels developed by EPA for RfDs are typically employed to characterize 
use in the characterization of risks due to non- risks of groundwater contaminant exposure 
carcinogens in various media. (for ingestion pathways). 

Soil &?& Proposed 
Connecticut Cleanup 
Standard Regulations 
(CGS 5 22a-133k) 

TBC These regulations are being adopted under the The Soil Cleanup Standards will be 
statutory authority provided by CGS 0 22a- considered in the design of the proposed 
133k. They will provide specific numeric remedy. 
cleanup criteria for a wide variety of 
contaminants in soil. Separate criteria will be 
established for threats to human health and 
environmental receptors posed by direct contact 
with contaminants. 

Water w Water Quality Applicable Connecticut’s Water Quality Standards were Remedial activities will be undertaken in a 
Standards (CGS 5 22a- adopted under this statute. They establish manner that is consistent with the 
426) specific numeric criteria, and antidegradation antidegradation policy in the Water Quality 

policies for groundwater and surface water. Standards. If any remedial activities occur 
that are regulated under these provisions, the 
use of engineering controls and best 
management practices may be required to 
prevent or minimize adverse impacts to the 
waters of the State. 

Water w Water Pollution 
Control (RCSA $5 
22a-430-1 to 8) 

Applicable These rules establish criteria for water and The proposed alternative includes collection 
stormwater discharge to surface water, and discharge of upgradient surface and 
groundwater and POTWs. groundwater. Any discharges will meet the 

substantive requirements of these regulations, 
including treatment if necessary. 



TABLE 4-5 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L3 
RCRA SUBTITLE C CAP 

ACTION-SPECIFIC ARARs AND TBCs 

Medium 

FEDERAL 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Waste Federal RCRA - General 
requirements (40 CFR 
Part 264 Subpart A) 

Relevant and Establishes general requirements for The cap and associated systems will be 
Appropriate owners and operators of hazardous designed to meet these requirements. 

waste treatment, storage, and disposal 
facilities. 

Waste 

Waste 

Federal RCRA - Relevant and Establishes requirements for The cap and associated systems will be 
Preparedness and Appropriate minimizing the possibility of fire, designed to meet these requirements. 
Prevention (40 CFR Part explosion, or release of hazardous 
264 Subpart C) material. 

Federal RCRA - Relevant and Establishes contingency plan The interim remedy will meet the substantive 
Contingency Plan and Appropriate requirements in the event of fire, requirements specified in these regulations 
Emergency Procedures explosion, or release from a facility. through the preparation and implementation of 
(40 CFR Part 264 Subpart appropriate plans and procedures. 
D). 

Waste 

Waste 

Waste 

Federal RCRA - Releases Relevant and Regulates releases from Solid Waste The interim remedy will meet the substantive 
from Solid Waste Appropriate Management Units (SWMUs). requirements specified in these regulations. 
Management Units (40 
CFR Part 264 Subpart F 

Federal RCRA - Closure Relevant and Details general requirements for The cap and associated systems will be 
and Post-Closure Appropriate closure and post-closure of hazardous designed to meet these requirements. 
Requirements (40 CFR waste facilities. 
Part 264 Subpart G). 

Federal EPA Technical TBC Presents technical specifications for the The cap and associated systems will be 
Guidance - Final Covers design of multi-layer covers at landftlls designed to meet these design specifications. 
on Hazardous Waste where hazardous wastes were disposed. 
Landfills and Surface 
Impoundments, EPA/530- 
SW-89-047. 

Waste Federal PCB regulation 
under TSCA (40 Part 
CFR 761) 

Applicable These standards govern the storage of 
PCB items. 

The management of PCB items during 
implementation of the remedy will be 
conducted in accordance with these standards. 



TABLE 4-5 (continued) 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L-3 
RCRA SUBTITLE C CAP 

ACTION-SPECIFIC ARARs AND TBCs 

Medium 

STATE 

Requirements Status I Synopsis of Requirement Action to be taken to Attain ARAR 

Waste m Hazardous Waste 
Management: Generator 
8~ Handler Requirements 
- General Standards, 
Listing, & Identification 
(RCSA $0 22a449(c)lOO- 
101) 

Applicable These sections establish standards for Hazardous waste determinations will be 
listing and identification of hazardous performed and the wastes will be managed in 
waste. The standards of 40 CFR Parts accordance with requirements of these 
260 to 261 are incorporated by regulations, if necessary. 
reference. Chromium is not exempted 
from listing as a hazardous waste. 

Waste 

Waste 

w Hazardous Waste Applicable This section establishes standards for Any hazardous waste generated through 
Management: Generator various classes of generators. The excavation or other activities will be managed 
Standards (RCSA $5 22a- standards of 40 CFR Part 262 are in accordance with the substantive 
449(c)102) incorporated by reference. Storage requirements of these regulations. 

requirements given at 40 CFR 0 265.15 
are also included. The selected remedy 
calls for off-site management of 
hazardous waste. However, these 
provisions would be applicable if 
hazardous waste is generated on the 
site as part of the remedy. 

w Hazardous Waste Relevant and This section establishes standards for The proposed remedial action does not 
Management: TSDF Appropriate treatment, storage, and disposal of include any on-site treatment, storage, or 
Standards (RCSA 6 22a- hazardous waste, and establishes disposal of hazardous waste. The proposed 
449(c)104) standards for closure, post-closure, and cap design will comply with the closure 

groundwater monitoring. The requirements of this regulation. The 
standards of 40 CFR Part 264 are proposed remedial action includes 
incorporated by reference. groundwater monitoring. 
Underground injection of hazardous 
wastes, and placement of free liquids in 
landfills are prohibited. 



TABLE 4-S (continued) 
NAVAL SUBMARINE BASE-NEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L-3 
RCRA SUBTITLE C CAP 

ACTION-SPECIFIC ARARs ANJl TBCs 

Medium Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Waste m Hazardous Waste Relevant and This section establishes interim status 
Management: Interim 

The proposed remedial action does not 
Appropriate standards for treatment, storage, and 

Status Facilities and 
include any on-site treatment, storage, or 

disposal of hazardous waste, and 
Groundwater Monitoring 

disposal of hazardous waste. The proposed 
establishes standards for closure, post- 

Requirements, Closure 
cap design will comply with the closure 

closure, and groundwater monitoring. 
and Post-Closure 

requirements of this regulation. The 
The standards of 40 CFR Part 265 are proposed remedial action includes 

Requirements (RCSA 0 incorporated by reference. The 
22a-449(c)105) 

groundwater monitoring. 
Commissioner may require 
groundwater monitoring based on site 
specific considerations. 

Waste m Solid Waste Applicable Establishes standards for closure of 
Management (RCSA 00 

These portions of the regulations that are 
solid waste disposal areas. more stringent than Federal RCRA Subtitle D 

22a-209-l to 15) regulations will be met. 

Waste m Safe Storage of Oil Applicable These rules govern the storage of Storage of oil and other waste materials will 
and Chemical Liquids hazardous materials, including be conducted in accordance with the 
(RCSA 80 29-337-l to 3) flammable liquids and other chemicals. requirements of these regulations. 

FEDERAL 

Air Federal Clean Air Act - 
National Emission 
Standards for Hazardous 
Air Pollutants 
(NESHAPs), 40 CFR 
Part 61. 

Relevant and Establishes emission levels for eight 
Appropriate 

The gas collection and treatment system will 
listed hazardous air pollutants emitted be designed to attain the NESHAP numerical 
from particular types of facilities. standards for potential landfill gases, 

including benzene and vinyl chloride. 

Air Federal Clean Air Act - 
Non-methane organic 
compounds (NMOCs) 
(Proposed rule - 56 FR 
24468, to be codified at 
40 CFR Part 60 Subpart 
www 

TBC Regulations would require NMOC- The proposed regulations will be considered 
specific gas collection and control in the design of the landfill gas collection and 
systems, monitoring, and gas treatment system. 
generation estimates. The proposed 
rule would also establish a performance 
standard for NMOCs emissions from 
municipal solid waste landfills. 



TABLE 4-5 (continued) 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L-3 
RCRA SUBTITLE C CAP 

ACTION-SPECIFIC ARARs AND TBCs 

Medium 

STATE 

Requirements Status Synopsis of Requirement Action to be taken to Attain ARAR 

Air w Air Pollution 
Control - Control of 
Organic Compound 
Emissions (RCSA $ 22a- 
174-20) 

Applicable Subsection (f) sets standards for 
emission of organic compounds. 
Incineration of organohalocarbons is 
prohibited under subsection (f)(6)(A). 

The landfill gas collection and treatment 
system will be designed to comply with the 
substantive requirements of this regulation. 

Air w Air Pollution 
Control - Control of 
Odors (RCSA !$ 22a-174- 
23) 

Applicable This section prohibits emission of any Site remediation activities will be planned to 
substance that constitutes a nuisance control the release of objectionable odors 
because of objectionable odor. Several from the site so that the activities comply 
compounds are deemed to constitute a with the substantive requirements of this 
nuisance if they exceed specific regulation. 
concentrations. 

Air m Air Pollution 
Control - Control of 
Hazardous Air Pollutants 
(RCSA 0 22a-174-29) 

Applicable This section establishes testing 
requirements and allowable stack 
concentrations for many specific 
substances. 

Direct discharges to the air from the landfill 
gas collection and treatment system will be 
designed to meet the substantive requirements 
of these regulations so that the numeric 
criteria are not exceeded 

Air m Air Pollution 
Control - Control of 
Particulate Emissions 
(RCSA 0 22a-174-18) 

Applicable This subsection sets specific standards Any activities involving excavation, landfill 
for particulate emissions. Specific cap construction, or landfill gas flaring will 
standards that may apply particularly to be designed to meet with the substantive 
the landfill include Fugitive Dust (18b), requirements of these regulations so that the 
and Incineration (18~). Gas flares are numeric criteria are not exceeded. 
regulated as incinerators. 



TABLE 4-S (continued) 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2E3 
RCRA SUBTITLE C CAP 

ACTION-SPECIFIC ARARs AND TBCs 

Mediulll 

Air 

Requirements 

w Air Pollution 
Control - Stationary 
Sources (RCSA 0 22a- 
174-3) 

status 

Applicable 

Synopsis of Requirement Action to be taken to Attain ARAR 

This regulation requires stationary Any landfill gas collection and treatment 
sources of emissions to meet specified system required as part of the remedial action 
standards. Pollution abatement controls will be designed to meet with the substantive 
may be required. Specific standards requirements of this regulations. 
are listed for many pollutants. Any 
landfill with potential emissions of any 
particular air pollutant including 
methane exceeding 5 tons per year may 
require an active gas collection systems 
with emissions controls under 
subsection 3(a)(l)(K). 

Air a Air Pollution 
Control - Sulfur 
Compound Emissions 
(RCSA 0 22a-174-19) 

Applicable This section regulates emission of 
sulfur compounds including sulfur 
dioxide and hydrogen sulfide. 
Subsection 19(a)(8) contains specific 
standards for sulfur compound 
emissions by gas flares. 

Any landfill gas collection and treatment 
system will be designed to meet with the 
substantive requirements of this regulation. 

Air m Control of Noise 
Regulations (RCSA 00 
22a-69-l to 7.4) 

Applicable These regulations establish allowable 
noise levels. 

Noise levels from construction activities are 
exempt from these requirements. The 
remedial action shall be designed and 
constructed so that any noise emitted after 
construction will meet the substantive 
requirements of these regulations. 

FEDERAL 

Water Federal National 
Pollution Discharge 
Elimination System 
(NPDES) (40 CFR Parts 
122-125) 

Applicable These standards govern the discharge 
of water into surface waters. 

Collection and discharge of groundwater, 
including treatment if necessary, will be 
conducted in accordance with these 
requirements. 



TABLE 4-5 (continued) 
NAVAL SUBMARINE BASE-NEW LONDON SUPERF’UND SITE 

AREA A LANDFILL - ALTERNATIVE 2L-3 
RCRA SUBTITLE C CAP 

ACTION-SPECIFIC ARARs AND TBCs 

Medium Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

STATE 

Water 

Water 

m Water Pollution 
Control (CGS 0 22a-430) 

Applicable 

&& Connecticut Water 
Diversion Policy Act 
(CGS !jS 22a-365 to 378) 

Applicable 

This section prohibits discharge to the 
waters of the State without meeting the 
substantive requirements of the State’s 
Water Quality Standards. This section 
establishes requirements for many 
categories of discharges, including 
stormwater. 

These rules regulate many diversions of 
the waters of the State. Several broad 
categories are exempt, including any 
diversion of less than 50,000 gallons 
per day and any discharge permitted 
under CGS 0 22a-430. Under Section 
22a-373, the Commissioner may 
impose limitations and conditions 
including monitoring, schedule of 
diversion, etc. Under CGS 0 22a-378, 
the Commissioner may temporarily 
suspend such requirements if a water 
supply emergency has been declared. 

The proposed remedy may create stormwater 
runoff that may require treatment under CGS 
8 22a-430b. Any discharges, including 
stormwater, will meet the substantive 
requirements of this section, including 
treatment if necessary. 

Any non-exempt diversion will be carried out 
in accordance with the substantive 
requirements of these statutes. The Navy will 
coordinate with the Connecticut Department 
of Environmental Protection to identify any 
such requirements and ensure that they are 
met. 



TABLE 4-6 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L3 
RCRA SUBTITLE C CAP 

LOCATION-SPECIFIC ARARs AND TBCs 

Medium 1 

FEDERAL 

Requirements Status Synopsis of Requirement Action to be taken to Attain ARAR 

Wetlands 

Wetlands 

Executive Federal 
Order on Protection of 
Wetlands (E.O. 11990, 
40 CFR Part 6, App. 
A). 

Federal Clean Water 
Act 8 404 - Dredge 
and Fill Activities (40 
CFR Part 230; 33 
CFR Parts 320-328). 

Applicable Requires federal agencies to avoid impacts The landfill cap will be designed to minimize 
associated with the destruction or loss of impacts to the adjacent wetlands. To the 
wetlands, minimize potential harm, extent necessary, wetlands restoration and/or 
preserve and enhance wetlands, and avoid replication will be undertaken. 
support of new construction in wetlands if 
a practicable alternative exists. 

Applicable Requires that for dredging or filling of The landfill cap will be designed to meet 
wetlands: no practicable alternatives exist; these standards and minimize impacts to the 
the activity will not cause a violation of adjacent wetlands. To the extent necessary, 
state water quality standards or significant wetlands restoration and/or replication will be 
degradation of the water; and adverse undertaken. 
effects will be minimized. 

STATE 

SurfaCe --Inland Applicable Regulates any operation within or use of a 
Water and Wetlands and 

The landfill cap and the dredging of waste 
wetland or watercourse involving removal materials will be designed to minimize 

Wetlands Watercourses or deposition of material, or any impacts to the Area A Wetland. To the 
Regulations (RCSA $0 obstruction, COnStNCtiOn, alteration or extent necessary, wetlands restoration and/or 
22a-39-1 through 15). pollution of such wetland or watercourse. replication will be undertaken. 

Surface ~-Inland TBC This section governs minor activities Once regulations are adopted, any wells, test 
Water and Wetlands and including installation of water quality borings, soil sampling, or other similar 
Wetlands Watercourses Act - monitoring equipment such as staff activities will be conducted in accordance 

General Requirements gauges, water recording and water quality with the substantive requirements of these 
(CGS 8 22a-45a) testing devices, and survey activities, regulations, if any. 

including excavation of test pits and core 
sampling. The Commissioner may 
require implementation of best 
management practices. The Department is 
currently drafting these requirements, and 
expects to issue them before the final 
remedy is selected for this site. 



Therefore, the cap would also minimize erosion and infiltration. Improvements to groundwater 
are predicted. However, due to remaining contamination in the saturated zone, these 
improvements may be limited. No future construction projects are planned for the Area A 
Landfill, and O&M procedures would disallow unauthorized excavation operations or other 
activities which could jeopardize the cap integrity. Thus, risks posed to workers involved in 
excavation/digging activities would be eliminated. Since wastes are to remain on site, a five- 
year review of this remedy would be required under CERCLA. 

Capping is a very effective and reliable technology, provided the cap does not become 
damaged. Several activities will continue to take place at the landfill after the cap is installed 
which could damage the cap if it is not properly constructed. Operation of a crane at this site 
is the most significant activity in this regard. A structural analysis of a cap similar to the one 
proposed was performed to determine if it had the proper strength to prevent it from failing. 
This analysis (Atlantic, June 28, 1994), indicated that a cap of sufficient strength to withstand 
proposed loadings can be constructed. The other structural concern regarding a cap is 
settlement. To evaluate this concern, consolidation tests were run on samples of the dredge 
spoils beneath the landfill. Potential settlements were predicted (Atlantic, June 28, 1994), based 
on future loads. Settlement was not considered to be significant. Potential future groundwater 
remedial actions that result in dewatering of the landfill and dredge spoils beneath the landfill 
could cause excessive settlement of the cap. This issue will have to be carefully evaluated 
during the design of any such remedial actions. However, if damaged, the cap can be readily 
repaired. Both of the liners can be cut and patched to repair any damage. No operation 
functions are required for the cap to work. Long-term maintenance and monitoring requirements 
are minimal, involving only routine inspections, and maintenance of the surface. Routine 
inspections would be conducted to detect settlement of the cap and rutting, erosion, or other 
damage to the working surface. Should the cap need replacement, which seems unlikely, it 
would be replaced easily and not pose any threats or risk. This alternative could be implemented 
relatively quickly, in approximately 12 months. 

4.4.5 Alternative 2L-3 Reduction of Toxicitv. Mobilitv, or Volume 

The Cap alternative effectively eliminates the principal threats posed by this site which 
are risks to human health due to direct contact. This alternative also minimizes infiltration and 
erosion, thereby reducing the off-site migration of contaminated soils. 

Alternative 2L-3 does not include any treatment technologies; thus, the toxicity and 
volume of the contaminated soils would remain unchanged. However, contaminant mobility 
would be reduced since contaminated soils would not be exposed to erosion effects or infiltrating 
precipitation which could cause contaminants to migrate. 

Capping is a containment technology and not a treatment technology; therefore, this 
alternative does not meet the statutory preference for use of alternatives which use treatment as 
a principal element of a remedial action. 
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4.4.6 Alternative 2L-3 Short-Term Effectiveness 

The implementation of the cap alternative would pose virtually no risk to the public. No 
air emissions or short-term wastewater discharges are involved with this alternative. Inhalation 
of fugitive dust should not be a public risk or concern due to the relatively long distance to the 
nearest potential off-site receptors. Design provisions would include provisions to control 
fugitive dusts. Also, this alternative would not result in any increased traffic. 

Certain risks would always exist as part of any construction project. Improper or 
careless operation of equipment or failure to comply with construction safety codes could prove 
dangerous to the worker. Improper handling of contaminated soils could result in increased risk 
for the worker. Potential exposure routes include ingestion and direct contact. These and other 
health and safety related concerns would be addressed in the site-specific Health and Safety Plan 
(HASP), which is included as part of this alternative. All workers would be required to have 
completed the OSHA 1910.120 40-hour hazardous materials course and participate in a health 
monitoring program. The overall design of this alternative would include procedures to 
minimize any inherent risks, including a personnel protective equipment (PPE) program and 
decontamination program, air monitoring, fugitive dust control procedures, and frequent safety 
briefings. 

Alternative 2G3, Cap, contains some potential environment impacts. Since surficial soils 
require grading, fugitive dust and erosion are potential concerns. As previously stated, fugitive 
dusts could be minimized by use of dust suppressants, and erosion of soils could be minimized 
by the proper implementation of a soil and erosion control plan, which would be required as part 
of this alternative. 

4.4.7 Alternative 2L3 Imdementabilitv 

No difficulties or uncertainties are expected in implementing the Cap alternative. This 
alternative involves only construction equipment, materials, and procedures. Technical problems 
are unlikely to occur or cause scheduling delays; however, construction activities would have 
to be closely coordinated with existing Area A Landfill activities. 

Potential future remedial actions include measures to control contaminated groundwater. 
Potential process options include extraction wells, vertical barriers, and in situ techniques such 
as sparging or biotreatment. These measures could be implemented just as easily after a cap has 
been installed. However, care would have to be taken to protect the integrity of the existing 
cap. 

This alternative would not require any significant coordination with environmental 
regulatory agencies with the exception of some coordination with the CTDEP Water Bureau 
regarding the discharge of a clean upgradient groundwater to the Area A Wetland and both the 
CTDEP and EPA Waste Management Offices regarding solid waste closure requirements. 

No treatment, storage, or disposal facilities (TSDF) are required to implement this 
alternative; thus, there would be no TSDF capacity problems. No problems would be expected 
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in contracting services because this alternative constitutes a relatively simple construction 
project. Other than the cap, no uniquely specialized equipment or materials would be required. 
However, the workers must have environmental experience and must have completed 
requirements stipulated by OSHA 1910.120. Many vendors are available with sufficient 
experience to complete this alternative, and a competitive bid would be fully expected. 

4.4.8 Alternative 2L-3 Cost 

The total costs of the Cap alternative are estimated to be as follows: 

Total capital cost: $2,834,000 
Total O&M cost: 1.774.000 
Total cost (present worth): $4,608,000 

A more detailed cost breakdown is presented in Table 4-7. 

A sensitivity analysis was performed to determine what effect changes in unit costs or 
quantities have on total costs. Costs for which these parameters were uncertain were examined. 
The changes in total costs due to changes in key parameters are shown as follows. 

. 
Parameter Base value !WsWiQ Range Change in Total Cost 

Discount Rate 10% 8%to12% I -5 to 7% 

Cap O&M 

Cap Unit Cost 

Cap Area 

$O.O125/sf/yr 

$3.50/sf 

566,280 

$O.O066to $0.0250 -1% to 2% 

$2.50 to $5.00 -15% to 23% 

392,040 to 566,280 0% to 17% 

If all of these values vary from the low to the high end of the range simultaneously, the 
total costs would range from -33% to 33%, or $3,070,994 to $6,089,288. 

4.5 Alternative 2L-4: Off-Site Incinerator 

4.5.1 Alternative 2L-4 Descrktion 

This alternative includes the removal and off-site incineration of all contaminated soil hot 
spots. The soil removal/disposal would be followed by the placement of an impervious cover 
over the entire area where wastes have been disposed. All surficial soils containing PCBs 
greater than 10 ppm and all deeper, accessible soils (i.e., to a depth of 10 feet) containing PCBs 
greater than 50 ppm would be excavated and incinerated off site. The excavation areas are 
located adjacent to the bituminous concrete pad. This area and the limits of the cover are 
shown in Figure 4-2. This area consists of a total of approximately 300 cubic yards. After 
completion of the initial excavation, excavation sidewalls would be sampled and analyzed to 
confirm that target cleanup levels were met. If target levels were not met in any area sampled, 
excavation would be continued until excavation sidewall samples confirmed that target cleanup 
levels were met or for bottom samples until a depth of 10 feet is reached. Testing of the 
excavation bottom would not be required because soils below this depth do not present a hazard 
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TABLE 4-7 
DETAILED ALTERNATIVE COST ESTIMATE 
AREA A LANDFILL - CONTAMINATED SOILS 

ALTERNATIVE 2L-3, CAP 

Avg concentration of residual (x)= 
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to human health, since because exposure to soils below this depth is not likely (i.e., these soils 
are not accessible to persons). 

The cap, which would cover thirteen acres of the site and would be the same cap and 
provide the same post-closure care as the cap described in the Alternative 2L-3 cap. 

4.5.2 Alternative 2L-4 Overall Protection of Human Health and the Environment 

Short-term exposures to contaminated soil under this Off-Site Incinerator alternative 
would be of potential concern, as removal, grading, and transport would cause dermal and 
incidental ingestion of soils exposure as well as exposure to fugitive dust particulates and 
volatiles. These short-term exposures could be mitigated through the use of protective clothing, 
measures to reduce fugitive dust emissions, and other conditions specified by an on-site health 
and safety plan. Spills during transport also pose potential short-term risks. These risks, 
however, are considered low because the chance of a spill occurring is low and because a spill 
can be easily contained, since the soils are solid. 

In the long term, removal and disposal of surface and subsurface soils off site would 
permanently eliminate exposures to accessible contaminated soils, since all of these soils would 
be removed and treated, thereby meeting risk-based remedial action objectives. Given that 
accessible soils would be removed and treated at an off-site location under this scenario, 
potential migration of contaminants from these soils through runoff or leaching would occur only 
in the short-term during implementation of the remedial action. 

Installation of the impervious cap in the long-term would effectively eliminate human 
exposure to any unidentified, isolated hot spots or to inaccessible soils. There are no future 
construction projects proposed for the Area A Landfill site, and if there were to be any future 
construction, it is unlikely that excavation would go to the depth of inaccessible soils (which 
would be 11 to 12 feet below grade after the cap is installed). As previously discussed, 
institutional controls O&M procedures to be followed at the Area A Landfill site would prevent 
unauthorized construction activities. Installation of a cap does not eliminate the possibility that 
contaminants in the saturated zone may leach to groundwater or that organic compounds may 
migrate both laterally as well as vertically. 

Current conditions pose little ecological risk, and this low risk would not be altered by 
the off-site incineration alternative. 

4.5.3 Alternative 2L-4 Comuliance with ARARs 

ARARs and TBCs and potential ARARs and TIES for the Area A Landfill site are listed 
and evaluated in subsection 2.2.2. This subsection herein further evaluates the potential of the 
Off-Site Incineration alternative for compliance with the ARARs and TBCs previously identified. 

Tables 4-8 through 4-10 list the requirements applicable to each ARAR and TBC 
identified, indicate whether a requirement is applicable, relevant and appropriate, or TBC, 
provide a synopsis of the AR4R or TBC, and describe the actions to be taken for the Alternative 
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TABLE 4-8 
NAVAL SUBMARINE BASE - NEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L5 
RCRA SUBTITLE C CAP WITH PCB HOT SPOT EXCAVATION/OFF-SITE DISPOSAL 

CHEMICAL-SPECIFIC ARARs AND TBCs 

Medium 

FEDERAL 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

N/A 

N/A 

STATE 

Federal EPA Human 
Health Assessment 
Cancer Slope Factors 
(CSFs) 

EPA Federal 
Reference Doses 
WW 

TBC 

TBC 

CSFs are developed by EPA for health effects These values present the most up to date 
assessments or evaluation by the Human Health cancer risk potency information. CSFs were 
Assessment Group (HHAG). used to compute the individual cancer risk 

resulting from exposure to contaminants. 

RfDs are dose levels developed by EPA for RfDs are typically employed to characterize 
use in the characterization of risks due to non- risks of groundwater contaminant exposure 
carcinogens in various media. (for ingestion pathways). 

Soil w Proposed 
Connecticut Cleanup 
Standard Regulations 
(CGS 0 22a-133k) 

TBC These regulations are being adopted under the The Soil Cleanup Standards will be 
statutory authority provided by CGS Q 22a- considered in the design of the proposed 
133k. They will provide specific numeric remedy. 
cleanup criteria for a wide variety of 
contaminants in soil. Separate criteria will be 
established for threats to human health and 
environmental receptors posed by direct contact 
with contaminants. 

Water w Water Quality 
Standards (CGS 5 22a- 
426) 

Applicable Connecticut’s Water Quality Standards were Remedial activities will be undertaken in a 
adopted under this statute. They establish manner that is consistent with the 
specific numeric criteria, and anti-degradation antidegradation policy in the Water Quality 
policies for groundwater and surface water. Standards. If any remedial activities occur 

that are regulated under these provisions, the 
use of engineering controls and best 
management practices may be required to 
prevent or minimize adverse impacts to the 
waters of the State. 

Water m Water Pollution 
Control (RCSA $8 
22a-430-I to 8) 

Applicable These rules establish criteria for water and The proposed alternative includes collection 
stormwater discharge to surface water, and discharge of upgradient surface and 
groundwater and POTWs. groundwater. Any discharges will meet the 

substantive requirements of these regulations, 
including treatment if necessary. 



TABLE 4-9 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L5 
RCRA SUBTITLE C CAP WITH PCB HOT SPOT EXCAVATION/OFF-SITE DISPOSAL 

ACTION-SPECIFIC ARARs AND TBCs 

Medium 

FEDERAL 

Requirements Status Synopsis of Requirement 
I 

Action to be taken to Attain ARAR 

Waste Federal RCRA - General 
requirements (40 CFR 
Part 264 Subpart A) 

Relevant and 
Appropriate 

The cap and associated systems will be 
designed to meet these requirements. 

Establishes general requirements for 
owners and operators of hazardous 
waste treatment, storage, and disposal 
facilities. 

Establishes requirements for 
minimizing the possibility of fire, 
explosion, or release of hazardous 
material. 

Federal RCRA - 
Preparedness and 
Prevention (40 CFR Part 
264 Subpart C) 

Federal RCRA - 
Contingency Plan and 
Emergency Procedures 
(40 CFR Part 264 Subpart 
D). 

The cap and associated systems will be 
designed to meet these requirements. 

Waste Relevant and 
Appropriate 

Waste Relevant and 
Appropriate 

Establishes contingency plan 
requirements in the event of fire, 
explosion, or release from a facility. 

The interim remedy will meet the substantive 
requirements specified in these regulations 
through the preparation and implementation of 
appropriate plans and procedures. 

Federal RCRA - Releases 
from Solid Waste 
Management Units (40 
CFR Part 264 Subpart F 

Federal RCRA - Closure 
and Post-Closure 
Requirements (40 CFR 
Part 264 Subpart G). 

Federal EPA Technical 
Guidance - Final Covers 
on Hazardous Waste 
Landfills and Surface 
Impoundments, EPA/530- 
SW-89-047. 

Relevant and Regulates releases from Solid Waste 
Appropriate Management Units (SWMUs). 

The interim remedy will meet the substantive 
requirements specified in these regulations. 

Waste Relevant and 
Appropriate 

Details general requirements for 
closure and post-closure of hazardous 
waste facilities. 

The cap and associated systems will be 
designed to meet these requirements. 

TBC Presents technical specifications for the 
design of multi-layer covers at landfills 
where hazardous wastes were disposed. 

The cap and associated systems will be 
designed to meet these design specifications. 

Waste 

These standards govern the storage of 
PCB items. 

The management of PCB items during 
implementation of the remedy will be 
conducted in accordance with these standards. 

Federal PCB regulation 
under TSCA (40 Part 
CFR 761) 

Applicable Waste 



TABLE 4-9 (continued) 
NAVAL SUBMARINE BASE-NEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L5 
RCRA SUBTITLE C CAP WITH PCB HOT SPOT EXCAVATION/OFF-SITE DISPOSAL 

ACTION-SPECIFIC ARARs AND TBCs 

Medium 

STATE 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Waste 

Waste 

m Hazardous Waste 
Management: Generator 
& Handler Requirements 
- General Standards, 
Listing, & Identification 
(RCSA 83 22a449(c)lOO- 
101) 

w Hazardous Waste 
Management: Generator 
Standards (RCSA $p 22a- 
449(c) 102) 

Applicable 

Applicable 

These sections establish standards for Hazardous waste determinations will be 
listing and identification of hazardous performed and the wastes will be managed in 
waste. The standards of 40 CFR Parts accordance with requirements of these 
260 to 261 are incorporated by regulations, if necessary. 
reference. Chromium is not exempted 
from listing as a hazardous waste. 

This section establishes standards for Any hazardous waste generated through 
various classes of generators. The excavation or other activities will be managed 
standards of 40 CFR Part 262 are in accordance with the substantive 
incorporated by reference. Storage requirements of these regulations. 
requirements given at 40 CFR $ 265.15 
are also included. The selected remedy 
calls for off-site management of 
hazardous waste. However, these 
provisions would he applicable if 
hazardous waste is generated on the 
site as part of the remedy. 

Waste B Hazardous Waste 
Management: TSDF 
Standards (RCSA 5 22a- 
449(c)104) 

Relevant and This section establishes standards for The proposed remedial action does not 
Appropriate treatment, storage, and disposal of include any on-site treatment, storage, or 

hazardous waste, and establishes disposal of hazardous waste. The proposed 
standards for closure, post-closure, and cap design will comply with the closure 
groundwater monitoring. The requirements of this regulation. The 
standards of 40 CFR Part 264 are proposed remedial action includes 
incorporated by reference. grotmdwater monitoring. 
Underground injection of hazardous 
wastes, and placement of free liquids in 
landfills are prohibited. 



TABLE 4-9 (continued) 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L5 
RCRA SUBTITLE C CAP WITH PCB HOT SPOT EXCAVATION/OFF-SITE DISPOSAL 

ACTION-SPECIFIC ARARs AND TBCs 

Medium Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Waste #& Hazardous Waste Relevant and This section establishes interim status The proposed remedial action does not 
Management: Interim Appropriate standards for treatment, storage, and include any on-site treatment, storage, or 
Status Facilities and disposal of hazardous waste, and disposal of hazardous waste. The proposed 
Groundwater Monitoring establishes standards for closure, post- cap design will comply with the closure 
Requirements, Closure closure, and groundwater monitoring. requirements of this regulation. The 
and Post-Closure The standards of 40 CFR Part 265 are proposed remedial action includes 
Requirements (RCSA 8 incorporated by reference. The groundwater monitoring. 
22a-449(c) 105) Commissioner may require 

grotmdwater monitoring based on site 
specific considerations. 

Waste m Solid Waste Applicable Establishes standards for closure of These portions of the regulations that are 
Management (RCSA Q# solid waste disposal areas. more stringent than Federal RCRA Subtitle D 
22a-209-1 to 15) regulations will be met. 

Waste w Safe Storage of Oil Applicable These rules govern the storage of Storage of oil and other waste materials will 
and Chemical Liquids hazardous materials, including be conducted in accordance with the 
(RCSA 18 29-337-l to 3) flammable liquids and other chemicals. requirements of these regulations. 

FEDERAL 

Air Federal Clean Air Act - 
National Emission 
Standards for Hazardous 
Air Pollutants 
(NESHAPs), 40 CFR 
Part 61. 

Relevant and Establishes emission levels for eight The gas collection and treatment system will 
Appropriate listed hazardous air pollutants emitted he designed to attain the NESHAP numerical 

from particular types of facilities. standards for potential landfill gases, 
including benzene and vinyl chloride. 

Air Federal Clean Air Act - 
Non-methane organic 
compounds (NMOCs) 
(Proposed rule - 56 FR 
24468, to be codified at 
40 CFR Part 60 Subpart 
www. 

TBC Regulations would require NMOC- The proposed regulations will be considered 
specific gas collection and control in the design of the landfill gas collection and 
systems, monitoring, and gas treatment system. 
generation estimates. The proposed 
rule would also establish a performance 
standard for NMOCs emissions from 
municipal solid waste landfills. 



TABLE 4-9 (continued) 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L5 
RCRA SUBTITLE C CAP WITH PCB HOT SPOT EXCAVATION/OFF-SITE DISPOSAL 

ACTION-SPECIFIC ARARs AND TBCs 

MedimIl 

STATE 

Requirements Status Synopsis of Requirement Action to be taken to Attain ARAR 

Air w Air Pollution 
Control - Control of 
Organic Compound 
Emissions (RCSA 0 22a- 
174-20) 

Applicable Subsection (f) sets standards for 
emission of organic compounds. 
Incineration of organohalocarbons is 
prohibited under subsection (f)(6)(A). 

The landfill gas collection and treatment 
system will be designed to comply with the 
substantive requirements of this regulation. 

Air M Air Pollution 
Control - Control of 
Odors (RCSA 5 22a-174- 
23) 

Applicable This section prohibits emission of any Site remediation activities will be planned to 
substance that constitutes a nuisance control the release of objectionable odors 
because of objectionable odor. Several from the site so that the activities comply 
compounds are deemed to constitute a with the substantive requirements of this 
nuisance if they exceed specific regulation. 
concentrations. 

Air w Air Pollution 
Control - Control of 
Hazardous Air Pollutants 
(RCSA 0 22a-174-29) 

Applicable This section establishes testing 
requirements and allowable stack 
concentrations for many specific 
substances. 

Direct discharges to the air from the landfill 
gas collection and treatment system will be 
designed to meet the substantive requirements 
of these regulations so that the numeric 
criteria are not exceeded. 

Air m Air Pollution 
Control - Control of 
Particulate Emissions 
(RCSA $ 22a-174-18) 

Applicable This subsection sets specific standards Any activities involving excavation, landfill 
for particulate emissions. Specific cap construction, or landfill gas flaring will 
standards that may apply particularly to be designed to meet with the substantive 
the landfill include Fugitive Dust (18b), requirements of these regulations so that the 
and Incineration (18~). Gas flares are numeric criteria are not exceeded. 
regulated as incinerators. 



TABLE 4-9 (continued) 
NAVAL SUBMARINE BASE-NEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L5 
RCRA SUBTITLE C CAP WITH PCB HOT SPOT EXCAVATION/OFF-SITE DISPOSAL 

ACTION-SPECIFIC ARARs AND TBCs 

Medium 

Air 

Requirements 

M Air Pollution 
Control - Stationary 
Sources (RCSA 8 22a- 
174-3) 

status 

Applicable 

Synopsis of Requirement Action to be taken to Attain ARAR 

This regulation requires stationary Any landfill gas collection and treatment 
sources of emissions to meet specified system required as part of the remedial action 
standards. Pollution abatement controls will be designed to meet with the substantive 
may be required. Specific standards requirements of this regulations. 
are listed for many pollutants. Any 
landfill with potential emissions of any 
particular air pollutant including 
methane exceeding 5 tons per year may 
require an active gas collection systems 
with emissions controls under 
subsection 3(a)(l)(K). 

Air M Air Pollution 
Control - Sulfur 
Compound Emissions 
(RCSA 8 22a-174-19) 

Applicable This section regulates emission of 
sulfur compounds including sulfur 
dioxide and hydrogen sulfide. 
Subsection 19(a)(8) contains specific 
standards for sulfur compound 
emissions by gas flares. 

Any landfill gas collection and treatment 
system will be designed to meet with the 
substantive requirements of this regulation. 

Air w Control of Noise 
Regulations (RCSA $0 
22a-69-1 to 7.4) 

Applicable These regulations establish allowable 
noise levels. 

Noise levels from construction activities are 
exempt from these requirements. The 
remedial action shall be designed and 
constructed so that any noise emitted after 
construction will meet the substantive 
requirements of these regulations. 

FEDERAL 

Water National Federal 
Pollution Discharge 
Elimination System 
(NPDES) (40 CFR Parts 
122-125) 

Applicable These standards govern the discharge 
of water into surface waters. 

Collection and discharge of groundwater, 
including treatment if necessary, will be 
conducted in accordance with these 
requirements. 



TABLE 4-9 (continued) 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L5 
RCRA SUBTITLE C CAP WITH PCB HOT SPOT EXCAVATION/OFF-SITE DISPOSAL 

ACTION-SPECIFIC ARARs AND TBCs 

Medium 1 

STATE 

Requirements I status Synopsis of Requirement Action to be taken to Attain ARAR 

Water &I& Water Pollution 
Control (CGS 0 22a-430) 

Applicable This section prohibits discharge to the The proposed remedy may create stormwater 
waters of the State without meeting the runoff that may require treatment under CGS 
substantive requirements of the State’s 8 22a-430b. Any discharges, including 
Water Quality Standards. This section stormwater, will meet the substantive 
establishes requirements for many requirements of this section, including 
categories of discharges, including treatment if necessaty . 
stormwater. 

Water w Connecticut Water 
Diversion Policy Act 
(CGS 05 22a-365 to 378) 

Applicable These rules regulate many diversions of Any non-exempt diversion will be carried out 
the waters of the State. Several broad in accordance with the substantive 
categories are exempt, including any requirements of these statutes. The Navy will 
diversion of less than 50,000 gallons coordinate with the Connecticut Department 
per day and any discharge permitted of Environmental Protection to identify any 
under CGS 8 22a-430. Under Section such requirements and ensure that they are 
22a-373, the Commissioner may met. 
impose limitations and conditions 
including monitoring, schedule of 
diversion, etc. Under CGS 8 22a-378, 
the Commissioner may temporarily 
suspend such requirements if a water 
supply emergency has been declared. 



TABLE 4-10 
NAVAL SUBMARINE BASE-NEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2E5 
RCRA SUBTITLE C CAP WITH PCB HOT SPOT EXCAVATION/OFF-SITE DISPOSAL 

LOCATION-SPECIFIC ARARs AND TBCs 

Medium 

FEDERAL 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Wetlands 

Wetlands 

Federal Executive 
Order on Protection of 
Wetlands (E.O. 11990, 
40 CFR Part 6, App. 
A). 

Federal Clean Water 
Act 8 404 - Dredge 
and Fill Activities (40 
CFR Part 230; 33 
CFR Parts 320-328). 

Applicable Requires federal agencies to avoid impacts The landfill cap will be designed to minimize 
associated with the destruction or loss of impacts to the adjacent wetlands. To the 
wetlands, minimize potential harm, extent necessary, wetlands restoration and/or 
preserve and enhance wetlands, and avoid replication will be undertaken. 
support of new construction in wetlands if 
a practicable alternative exists. 

Applicable Requires that for dredging or filling of The landfill cap will be designed to meet 
wetlands: no practicable alternatives exist; these standards and minimize impacts to the 
the activity will not cause a violation of adjacent wetlands. To the extent necessary, 
state water quality standards or significant wetlands restoration and/or replication will be 
degradation of the water; and adverse undertaken. 
effects will be minimized. 

STATE 

Surface &&e-Inland Applicable Regulates any operation within or use of a The landfill cap and the dredging of waste 
Water and Wetlands and wetland or watercourse involving removal materials will be designed to minimize 
Wetlands Watercourses or deposition of material, or any impacts to the Area A Wetland. To the 

Regulations (RCSA $8 obstruction, construction, alteration or extent necessary, wetlands restoration and/or 
22a-39-1 through 15). pollution of such wetland or watercourse. replication will be undertaken. 

Surface @&e - Inland TBC This section governs minor activities Once regulations are adopted, any wells, test 
Water and Wetlands and including installation of water quality borings, soil sampling, or other similar 
Wetlands Watercourses Act - monitoring equipment such as staff activities will be conducted in accordance 

General Requirements gauges, water recording and water quality with the substantive requirements of these 
(CGS 8 22a-45a) testing devices, and survey activities, regulations, if any. 

including excavation of test pits and core 
sampling. The Commissioner may 
require implementation of best 
management practices. The Department is 
currently drafting these requirements, and 
expects to issue them before the final 
remedy is selected for this site. 



2L-4 to comply with each listed ARAR or TBC. 

By taking the actions described in Tables 4-8 to 4-10, this alternative will comply with 
all ARAR and TBC. There should be no difficulties in taking the actions described. To ensure 
that wetland ARARs are achieved, the Navy is undertaking an analysis to identify the cap 
configuration that mimmizes impacts to the wetlands and procedures that will minimize indirect 
impacts to the wetland. 

4.5.4 Alternative 2L-4 Lone-Term Effectiveness and Permanence 

Through removal and treatment of the accessible contaminated soil, the magnitude of 
residual risk would be very low and below the values established for the target cleanup levels. 
Once destroyed in the off-site incinerator, the risks associated with the contaminated soils would 
be eliminated. Contaminated soils remaining on site would consist of inaccessible soils (i.e., 
below 10 feet in depth), which contain contaminant concentrations above target cleanup levels 
and accessible soils (i.e., above 10 feet deep) containing contaminant levels below target cleanup 
levels. A five-year review would be required with this alternative, since not all hazardous 
substances are being removed. 

The adequacy and reliability of the cap portion of this alternative is evaluated in 
subsection 5.4.4. The off-site incineration technology, which is a form of treatment, is fully 
expected to meet all performance specifications. Off-site incinerators, which are permitted to 
burn PCB under TSCA, will provide destruction/removal efficiencies greater than 99.99%. 

The only operation and maintenance in this alternative is for the cap; this aspect is 
discussed in subsection 5.4.4. This Off-Site Incineration alternative could be implemented 
relatively quickly in approximately 14 months. 

4.5.5 Alternative 2L-4 Reduction of Toxicitv, Mobilitv, or Volume 

This alternative effectively would eliminate the principal threats posed by this site which 
are risks to human health due to direct contact and the off-site migration of contaminants via 
erosion and infiltration. In addition, future workers involved in subsurface construction would 
be protected from risks, since accessible soils containing concentrations above target cleanup 
levels would be removed. In addition, O&M procedures to be followed at the Area A Landfill 
site, along with institutional controls, would protect the cap by preventing unauthorized 
excavation operations or other activities which could jeopardize the integrity of the cap, Future 
construction activities could involve disturbing contaminated soils; however, no future 
construction projects are planned for the Area A Landfill site. 

Since this Off-Site Incineration alternative does include treatment technologies, the entire 
contaminant mass or volume in the hot spot soils would be destroyed by incineration. 
Therefore, the toxicity and volume of the contaminated soils would be reduced. The mobility 
of contaminants would be reduced by the cap because erosion and infiltration would be 
prevented. Leaching of remaining contaminants from soils located above the water table due 
to infiltrating precipitation would be prevented. 
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The process options used in this alternative to reduce hazards consist of containment 
technologies and incineration; therefore, treatment is a principal element in this alternative. 

4.5.6 Alternative 2L-4 Short-Term Effectiveness 

No risks to the community would exist as a direct result of implementing this alternative 
with the exception of the increased traffic due to the 15 f trailer dump truck loads needed to 
transport the soil to an off-site incinerator. This small increase in traffic should not be 
noticeable, since the Subase is along major traffic routes. Potential exposure of local residents 
and other than subase personnel to the release of fugitive dusts from excavation and grading 
activities would be unlikely to occur because procedures would be implemented during 
construction to minimize fugitive dusts, air monitoring would be performed, and the distance 
from the nearest residential receptors is adequately long. 

Certain risks would always exist as part of any construction project. Improper or 
careless operations of equipment or failure to comply with construction safety codes could prove 
dangerous to workers. Improper handling of contaminated soils could result in increased risk 
for the worker. Potential exposure routes include ingestion and direct contact. All of these and 
other health and safety-related concerns would be discussed in the site-specific HASP, which is 
included as part of this Off-Site Incineration alternative. All workers would be required to 
complete the OSHA 1910.120 40-hour hazardous materials course and participate in a health- 
monitoring program. The overall design of this alternative would include procedures to 
minimize any inherent risks, including a PPE program and decontamination program, air- 
monitoring fugitive dust control procedures, and frequent safety briefings. 

Alternative 2L-4 contains some potential environmental impacts. Since soils are to be 
excavated and handled aboveground and surficial soils require grading, fugitive dust and erosion 
are potential concerns. Fugitive dusts can be mimmizd by use of dust suppressants, and erosion 
of soils would be minimized by the proper implementation of a soil and erosion control plan 
which would be required as part of this alternative. 

This alternative can be completed in a short-time period (i.e., less than 14 months) and, 
upon completion, would be completely effective in meeting remedial action objectives. 

4.5.7 Alternative 2L-4 hndementability 

No difficulties or uncertainties are expected in implementing this Off-Site Incineration 
alternative. This alternative involves only construction equipment, materials, and standard 
procedures. Technical problems are unlikely to occur and unlikely to cause scheduling delays. 

Potential future remedial actions include measures to control contaminated groundwater. 
Potential process options include extraction wells, vertical barriers, and in situ techniques such 
as air sparging or biotreatment. These measures could be implemented after a cap has been 
installed. Care would have to be taken to protect the integrity of the existing cap. 

This alternative would not require any significant coordination with environmental 
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agencies with the exception of some coordination with the CTDEP Water Bureau regarding the. 

discharge of clean upgradient groundwater to the wetlands and the CTDEP and EPA Waste 
Management Offices regarding solid waste facility closure standards. 

There may be some delays due to the capacity of off-site incineration facilities to manage 
bulk soils. No problems are expected in contracting services, since this alternative constitutes 
a relatively simple construction project, with the exception of the environmental concerns. No 
specialized equipment or materials are required. However, workers must have environmental 
experience and must have completed requirements stipulated by OSHA 1910.120. Many vendors 
are established to have acquired sufficient experience to complete this alternative, and a 
competitive bid would be expected. 

4.5.8 Alternative 2L-4 Cost 

An estimate of the cost of this alternative was performed and is presented in Table 4-l 1. 
The total cost of this alternative is estimated to be as follows: 

Total capital cost: $3,332,000 
Total O&M cost: 1.774.000 
Total cost (present worth): $5,106,000 

A sensitivity analysis was performed to determine what effect changes in unit costs or 
quantities have on total costs. In particular, costs for which these parameters are uncertain were 
examined. The results in total price due to changes in key parameters are shown as follows. 

Parameter 

Cap Unit Cost 
and 

Cap Area 

Disposal Unit Cost 

Base value 

$3.50/sf 
and 

566,280 sf 

$8OO/ton 

Sensitivity Range Change in Total Cost 

$2.50/sf & 392,040 sf -25% to 21% 

$5.OO/sf :566,280 sf 

!§6OO/ton to $1,2OO/ton -2% to 4% 

Vol. contaminated soil 1 300 cy I 250 cy to 450 cy 1 -1% to 4% 

If all of the above values vary to the low and high end of the range simultaneously, the 
total cost would range from -28% to 32%) or $3,656,000 to $6,731,000. 

4.6 Alternative 2L-5: Off-Site RCRA Landfill 

4.6.1 Alternative 2L-5 IkmiDtion 

Alternative 2L-5 includes the removal and off-site disposal (i.e., RCRA landfill) of all 
contaminated soil hot spots. The soil removal/disposal would be followed by the placement of 
an impervious cover over the entire area where wastes have been disposed. All surficial soil 
containing PCBs greater than 10 ppm and deeper accessible soils (i.e., up to 10 feet deep) 
containing PCBs greater than 50 ppm would be excavated and disposed off site in a RCRA or 

NSB-NLON FOCUSED FEASIBILITY STUDY -170- MAY 1995 
AREA A LANDFILL 



fWUT YABIABLES/A5SUMPTIONS TABLE 4-11 
Discm”t Rate (%) = IO?? DETAILED ALTERNATIVE COST ESTIMATE 
Average # of years 0 & M = 30 AREA A LANDFILL - CONTAMINATED SOILS 
Total volume insitu soil (cy) = 300 
Total volume water (gal) = 

ALTERNATIVE 2L-4, OFF-SITE INCINERATION LANDFILL 
0 

Density of soil (tonky) = I so 
Avg concentration of residual (‘A)= I% 
Moisture of soil (%) = 15% 
# of rec4wery wells = 0 
*verge plrmping tate per well @pm) = 0 
surface Mb of w”tai”“u”t tarrier (St) = 566280 1 

CA- 
CATKGORY/DESf.XIPTlON t 

II I 0p 
COMMENTS (1 Q”AmmY 1 UNITS f UNIT COST 1 TOTAL 1, QUANTNR 1 UNITS t UNIT COST 1 YBS 1 P,YTDTAL 

SOIUSEDIMENT 
indted action - w action, access restriction 

I 

Deed Rest&dons 

SurFace cap 
Site Chadinn and Storm Water Me 
BaCkhOl 

hove gmuttd Trcabnent - onsite - physicakhrmical 
irposal - offsite - incimmtion 

roundwater monitoring 

. . _ I _“.“” I” 
TSCA lncinemtor 4501 TON 

I I 
800.00 s360,ooa ;;; 

I”cludes harwportati0” and treat”te”t I 
f ll 

SO I I 30 SO 

I so 1 IIS I 175”“““” I” (I I”? ,&A . -_ 

/ 

.____“.“” -” 
II I I I 

II I I .,>“J*J- 

1800 ILF 40.00 I 
II 

S72.ooO II 
I t I I 

1 I”, en _ ~, .,” 
2225 1 LF I IS.00 ( 

I 
I 

s33,375 11 
I 

I 
I 

sn II 
1 301 ;; 

I I I”, *A 
I 

situ Trealmcnt - biological, physicakhemiul I -- 
hove ground Treatment-biological, physicalkhendcal 

4” 

hmnnl 
II I t I II 

I I , 2” 

P” II 
I I I f 
I ,“I en 

ispwal - onsite/&site I 

biological, physicak.benkl, titanal 
~cwwing - tw.% press, cetlhitilge, 
bvi”ttbed.DumDine _- ._ .- 
ucking - onrite, &site 
msitc contaimnen t (wastewater/soil) - 
Lagoon, modu-tank, eq tank, berm, litter 
rklill -procure, place 

JBTOTAL I 

OTHER 

Dozer - Includes 15Ocy to facilitate 

site grading. 

t 

k Pq - office, utilities 
DwDenwb - process eqldpmmt, 
Dbmc”mb - constructi0” cqldpnlc”~ worken 
catability shuiy 
e Rcstontion - grading, seeding I II II 
her-health & safety, &con, project nuugentcnt, 
mlpli”8 & testing, haveI & expe”ses 

IBTOTAL 
IBTOTAL 2 (CAPITAL + O&M) 1 
gitteeting Adminiseptiott 

t 
IO % of Subtotal 2 S26.5.526 

tntingencics I5 % of Subtotal 2 t 

5141,919 
5399,788 5212,879 

ITAL I S3,331,569 s I ,773,99O 

ITAL COST ESTIMATE OF THIS ALTERNATJVE INCLUDING CAPITAL AND O&M COSTS 



TSCA landfill, depending upon PCB concentration. Materials containing greater than 50 ppm 
PCB may only be disposed in a TSCA landfill. Accessible soils are those soils that a person can 
potentially be exposed to and, as defined in subsection 3.2, are those soils from the ground 
surface to a depth of 10 feet. The excavation areas are located adjacent to the bituminous 
concrete pad. These areas which consist of a total of 300 cubic yards and the limits of the cover 
are shown in Figure 4-2. After completion of the initial excavation, excavation limits would be 
sampled and analyzed to confii that target cleanup levels were met. If target levels were not 
met in any area sampled, excavation would be continued until excavation samples confirmed that 
target cleanup levels were met or for bottom samples until a depth of 10 feet is reached. 

The cap, which would cover thirteen acres of the site, is the same cap described in 
Alternative 2L-3 and would require the same post-closure care. 

4.6.2 Alternative 2L5 Overall Protection of Human Health and the Environment 

Short-term exposure to contaminated soil under this alternative would be of potential 
concern, since removal, grading, and transport would cause dermal and incidental ingestion of 
soils exposure, as well as exposure to fugitive dust particulates and volatiles. These short-term 
exposures could be mitigated through the use of protective clothing, through measures to reduce 
fugitive dust emissions, and other conditions specified by an on-site health and safety plan. 

In the long term, removal and disposal of surface and subsurface soils off site would 
permanently eliminate exposures to accessible contaminated soils since all of these soils would 
be removed, thereby meeting risk-based remedial action objectives. Given that accessible soils 
would be removed to an off-site location under this scenario, potential migration of contaminants 
from these soils through runoff or leaching would occur only in the short-term during 
implementation of the remedial action. 

Installation of the impervious cap in the long term would effectively eliminate human 
exposure to any unidentified isolated hot spots or to inaccessible soils. There are no future 
construction projects proposed for the Area A Landfill site, and if there were to be any future 
construction, it is unlikely that excavation would go to the depth of inaccessible soils (which 
would be 11 to 12 feet below grade after the cap is installed). As previously discussed, 
institutional controls and O&M procedures to be followed by the Area A Landfill would prevent 
unauthorized construction activities. Installation of a cap does not eliminate the possibility that 
contaminants in the saturated zone may leach to groundwater, or that organic compounds may 
migrate both laterally as well as vertically. 

Current conditions pose little ecological risk, and this low risk would not be altered by 
the off-site incineration alternative. 

4.6.3 Alternative 2L-5 ComDliance with ARARs 

AIURs and TBCs and potential ARARs and TBCs for the Area A Landfill site are listed 
and evaluated in subsection 2.2.2. This subsection further evaluates the ability of this Off-Site 
RCRA Landfill alternative to comply with the ARARs and TBCs previously identified. 
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Tables 4-12 through 4-14 list the requirements applicable to each ARAR and TBC 
identified, indicate whether a requirement is applicable, relevant, and appropriate, or TBC, 
provide a synopsis of the ARAR or TBC, and describe the actions to be taken for the Alternative 
2L-5 to comply with each listed ARAR or TBC. 

By taking the actions described in Tables 4-12 to 4-14, this alternative will comply with 
all ARARs and TBCs. There should be no difficulties in taking the actions described. To 
ensure that wetland ARARs are achieved, the Navy is undertaking an analysis to identify the cap 
configuration that minimizes impacts to the wetland and procedures that will minimize indirect 
impacts to the wetland. 

4.6.4 Alternative 2L-5 Low-Term Effectiveness and Permanence 

Through complete removal of accessible contaminated soil, the magnitude of risk would 
be low and below the values for target cleanup levels. Once placed in the off-site landfill, the 
risks associated with the contaminated soils would be low because they would be properly 
contained and monitored. Contaminated soils remaining on site would consist of inaccessible 
soils (i.e., below 10 feet in depth), which contain contaminant concentrations above target 
cleanup levels and accessible soils (i.e., above 10 feet deep) containing contaminant levels below 
target cleanup levels. A five-year review would be required with this alternative, since not all 
hazardous substances are being removed. 

The adequacy and reliability of the cap portion of this alternative is evaluated in 
subsection 4.4.4. The off-site landfill technology, which is a form of containment, is fully 
expected to meet all performance specifications. RCRA landfills consist of multilayered 
containment cells which must conform to strict RCRA standards for construction, operation, and 
maintenance. 

The only operation and maintenance in this Off-Site RCRA Landfill alternative is for the 
cap; this is discussed in subsection 4.4.4. This alternative could be implemented relatively 
quickly in approximately 13 months. 

4.6.5 Alternative 2L-5 Reduction of Toxicitv. Mobilitv. or Volume 

This alternative effectively would eliminate the principal threats posed by this site which 
are risks to human health due to direct contact and off-site migration of contaminants via erosion 
and infiltration. In addition, future workers involved in subsurface construction would be 
protected from risks because accessible soils containing concentrations above target cleanup 
levels would be removed. Such activities are unlikely to occur since O&M procedures to be 
followed at the Area A Landfill site, along with institutional controls, would protect the cap by 
preventing unauthorized excavation operations or other activities which could jeopardize the 
integrity of the cap. Future construction activities could involve disturbing contaminated soils; 
however, no future construction projects are planned for the Area A Landfill. 
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TABLE 4-12 
NAVAL SUBMARINE BASE - NEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L5 
RCRA SUBTITLE C CAP WITH PCB HOT SPOT EXCAVATION/OFF-SITE DISPOSAL 

CHEMICAL-SPECIFIC ARARs AND TBCs 

Medilull 

FEDERAL 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

N/A 

N/A 

STATE 

Federal EPA Human 
Health Assessment 
Cancer Slope Factors 
(CSFs) 

EPA Federal 
Reference Doses 
WW 

TBC 

TBC 

CSFs are developed by EPA for health effects These values present the most up to date 
assessments or evaluation by the Human Health cancer risk potency information. CSFs were 
Assessment Group (HHAG). used to compute the individual cancer risk 

resulting from exposure to contaminants. 

RfDs are dose levels developed by EPA for RfDs are typically employed to characterize 
use in the characterization of risks due to non- risks of groundwater contaminant exposure 
carcinogens in various media. (for ingestion pathways). 

Soil a Proposed 
Connecticut Cleanup 
Standard Regulations 
(CGS 8 22a-133k) 

TBC These regulations are being adopted under the The Soil Cleanup Standards will be 
statutory authority provided by CGS 0 22a- considered in the design of the proposed 
133k. They will provide specific numeric remedy. 
cleanup criteria for a wide variety of 
contaminants in soil. Separate criteria will be 
established for threats to human health and 
environmental receptors posed by direct contact 
with contaminants. 

Water m Water Quality 
Standards (CGS 8 22a- 
426) 

Applicable Connecticut’s Water Quality Standards were Remedial activities will be undertaken in a 
adopted under this statute. They establish manner that is consistent with the 
specific numeric criteria, and anti-degradation antidegradation policy in the Water Quality 
policies for groundwater and surface water. Standards. If any remedial activities occur 

that are regulated under these provisions, the 
use of engineering controls and best 
management practices may be required to 
prevent or minimize adverse impacts to the 
waters of the State. 

Water w Water Pollution 
Control (RCSA $5 
22a-430-1 to 8) 

Applicable These rules establish criteria for water and The proposed alternative includes collection 
stormwater discharge to surface water, and discharge of upgradient surface and 
groundwater and POTWs. groundwater. Any discharges will meet the 

substantive requirements of these regulations, 
including treatment if necessary. 



TABLE 4-13 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L5 
RCRA SUBTITLE C CAP WITH PCB HOT SPOT EXCAVATION/OFF-SITE DISPOSAL 

ACTION-SPECIFIC ARARs AND TBCs 

Medium 

FEDERAL 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Waste Federal RCRA - General 
requirements (40 CFR 
Part 264 Subpart A) 

Relevant and Establishes general requirements for The cap and associated systems will be 
Appropriate owners and operators of hazardous designed to meet these requirements. 

waste treatment, storage, and disposal 
facilities. 

Waste 

Waste 

Federal RCRA - Relevant and Establishes requirements for The cap and associated systems will be 
Preparedness and Appropriate minimizing the possibility of fire, designed to meet these requirements. 
Prevention (40 CFR Part explosion, or release of hazardous 
264 Subpart C) material. 

Federal RCRA - Relevant and Establishes contingency plan The interim remedy will meet the substantive 
Contingency Plan and Appropriate requirements in the event of fire, requirements specified in these regulations 
Emergency Procedures explosion, or release from a facility. through the preparation and implementation of 
(40 CFR Part 264 Subpart appropriate plans and procedures. 
D). 

Waste 

Waste 

Waste 

Federal RCRA - Releases Relevant and Regulates releases from Solid Waste The interim remedy will meet the substantive 
from Solid Waste Appropriate Management Units (SWMUs). requirements specified in these regulations. 
Management Units (40 
CFR Part 264 Subpart F 

Federal RCRA - Closure Relevant and Details general requirements for The cap and associated systems will be 
and Post-Closure Appropriate closure and post-closure of hazardous designed to meet these requirements. 
Requirements (40 CFR waste facilities. 
Part 264 Subpart G). 

Federal EPA Technical TBC Presents technical specifications for the The cap and associated systems will be 
Guidance - Final Covers design of multi-layer covers at landfills designed to meet these design specifications. 
on Hazardous Waste where hazardous wastes were disposed. 
Landfills and Surface 
Impoundments, EPA/530- 
SW-89-047. 

Waste Federal PCB regulation 
under TSCA (40 Part 
CFR 761) 

Applicable These standards govern the storage of 
PCB items. 

The management of PCB items during 
implementation of the remedy will be 
conducted in accordance with these standards. 



TABLE 4-13 (continued) 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L5 
RCRA SUBTITLE C CAP WITH PCB HOT SPOT EXCAVATION/OFF-SITE DISPOSAL 

ACTION-SPECIFIC ARARs AND TBCs 

Medium 

STATE 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Waste S&& Hazardous Waste 
Management: Generator 
& Handler Requirements 
- General Standards, 
Listing, & Identification 
(RCSA $0 22a449(c)lOO- 
101) 

Applicable These sections establish standards for Hazardous waste determinations will be 
listing and identification of hazardous performed and the wastes will be managed in 
waste. The standards of 40 CFR Parts accordance with requirements of these 
260 to 261 are incorporated by regulations, if necessary. 
reference. Chromium is not exempted 
from listing as a hazardous waste. 

Waste w Hazardous Waste 
Management: Generator 
Standards (RCSA $0 22a- 
449(c) 102) 

Applicable This section establishes standards for Any hazardous waste generated through 
various classes of generators. The excavation or other activities will be managed 
standards of 40 CFR Part 262 are in accordance with the substantive 
incorporated by reference. Storage requirements of these regulations. 
requirements given at 40 CFR 8 265.15 
are also included. The selected remedy 
calls for off-site management of 
hazardous waste. However, these 
provisions would be applicable if 
hazardous waste is generated on the 
site as part of the remedy. 

Waste M Hazardous Waste 
Management: TSDF 
Standards (RCSA 6 22a- 
449(c) 104) 

Relevant and This section establishes standards for The proposed remedial action does not 
Appropriate treatment, storage, and disposal of include any on-site treatment, storage, or 

hazardous waste, and establishes disposal of hazardous waste. The proposed 
standards for closure, post-closure, and cap design will comply with the closure 
groundwater monitoring. The requirements of this regulation. The 
standards of 40 CFR Part 264 are proposed remedial action includes 
incorporated by reference. groundwater monitoring. 
Underground injection of hazardous 
wastes, and placement of free liquids in 
landfills are prohibited. 



TABLE 4-13 (continued) 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L5 
RCRA SUBTITLE C CAP WITH PCB HOT SPOT EXCAVATION/OFF-SITE DISPOSAL 

ACTION-SPECIFIC ARARs AND TBCs 

Mediulll Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Waste m Hazardous Waste Relevant and This section establishes interim status The proposed remedial action does not 
Management: Interim Appropriate standards for treatment, storage, and include any on-site treatment, storage, or 
Status Facilities and disposal of hazardous waste, and 
Groundwater Monitoring 

disposal of hazardous waste. The proposed 
establishes standards for closure, post- cap design will comply with the closure 

Requirements, Closure closure, and groundwater monitoring. requirements of this regulation. The 
and Post-Closure The standards of 40 CFR Part 265 are proposed remedial action includes 
Requirements (RCSA 0 incorporated by reference. The groundwater monitoring. 
22a449(c)105) Commissioner may require 

groundwater monitoring based on site 
specific considerations. 

Waste w Solid Waste Applicable Establishes standards for closure of These portions of the regulations that are 
Management (RCSA §§ solid waste disposal areas. more stringent than Federal RCRA Subtitle D 
22a-209-1 to 15) regulations will be met. 

Waste &x& Safe Storage of Oil Applicable These rules govern the storage of Storage of oil and other waste materials will 
and Chemical Liquids hazardous materials, including be conducted in accordance with the 
(RCSA 00 29-337-l to 3) flammable liquids and other chemicals. requirements of these regulations. 

FEDERAL 

Air Federal Clean Air Act - 
National Emission 
Standards for Hazardous 
Air Pollutants 
(NESHAPs), 40 CFR 
Part 61. 

Relevant and Establishes emission levels for eight The gas collection and treatment system will 
Appropriate listed hazardous air pollutants emitted be designed to attain the NESHAP numerical 

from particular types of facilities. standards for potential landfill gases, 
including benzene and vinyl chloride. 

Air Federal Clean Air Act - 
Non-methane organic 
compounds (NMOCs) 
(Proposed rule - 56 FR 
24468, to be codified at 
40 CFR Part 60 Subpart 
www. 

TBC Regulations would require NMOC- The proposed regulations will be considered 
specific gas collection and control in the design of the landfill gas collection and 
systems, monitoring, and gas treatment system. 
generation estimates. The proposed 
rule would also establish a performance 
standard for NMOCs emissions from 
municipal solid waste landfills. 



TABLE 4-13 (continued) 
NAVAL SUBMARINE BASE-NEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L5 
RCRA SUBTITLE C CAP WITH PCB HOT SPOT EXCAVATION/OFF-SITE DISPOSAL 

ACTION-SPECIFIC ARARs AND TBCs 

Medium 

STATE 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Air w Air Pollution 
Control - Control of 
Organic Compound 
Emissions (RCSA 0 22a- 
174-20) 

Applicable Subsection (f) sets standards for 
emission of organic compounds. 
Incineration of organohalocarbons is 
prohibited under subsection (f)(6)(A). 

The landfill gas collection and treatment 
system will be designed to comply with the 
substantive requirements of this regulation. 

Air m Air Pollution 
Control - Control of 
Odors (RCSA 0 22a-174- 
23) 

Applicable This section prohibits emission of any Site remediation activities will be planned to 
substance that constitutes a nuisance control the release of objectionable odors 
because of objectionable odor. Several from the site so that the activities comply 
compounds are deemed to constitute a with the substantive requirements of this 
nuisance if they exceed specific regulation. 
concentrations. 

Air w Air Pollution 
Control - Control of 
Hazardous Air Pollutants 
(RCSA 0 22a-174-29) 

Applicable This section establishes testing 
requirements and allowable stack 
concentrations for many specific 
substances. 

Direct discharges to the air from the landfill 
gas collection and treatment system will be 
designed to meet the substantive requirements 
of these regulations so that the numeric 
criteria are not exceeded. 

Air w Air Pollution 
Control - Control of 
Particulate Emissions 
(RCSA 5 22a-174-18) 

Applicable This subsection sets specific standards Any activities involving excavation, landfill 
for particulate emissions. Specific cap construction, or landfill gas flaring will 
standards that may apply particularly to be designed to meet with the substantive 
the landfill include Fugitive Dust (18b). requirements of these regulations so that the 
and Incineration (l&z). Gas flares are numeric criteria are not exceeded. 
regulated as incinerators. 



TABLE 4-13 (continued) 
NAVAL SUBMARINE BASE-NEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L5 
RCRA SUBTITLE C CAP WITH PCB HOT SPOT EXCAVATION/OFF-SITE DISPOSAL 

ACTION-SPECIFIC ARARs AND TBCs 

Medium Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Air w Air Pollution Applicable This regulation requires stationary Any landfill gas collection and treatment 
Control - Stationary sources of emissions to meet specified system required as part of the remedial action 
Sources (RCSA # 22a- standards. Pollution abatement controls will be designed to meet with the substantive 
174-3) may be required. Specific standards requirements of this regulations. 

are listed for many pollutants. Any 
landfill with potential emissions of any 
particular air pollutant including 
methane exceeding 5 tons per year may 
require an active gas collection systems 
with emissions controls under 
subsection 3(a)(l)(K). 

Air w Air Pollution Applicable This section regulates emission of Any landfill gas collection and treatment 
Control - Sulfur sulfur compounds including sulfur system will be designed to meet with the 
Compound Emissions dioxide and hydrogen sulfide. substantive requirements of this regulation. 
(RCSA 8 22a-174-19) Subsection 19(a)(8) contains specific 

standards for sulfur compound 
emissions by gas flares. 

Air && Control of Noise Applicable These regulations establish allowable Noise levels from construction activities are 
Regulations (RCSA $9 noise levels. exempt from these requirements. The 
22a-69-1 to 7.4) remedial action shall be designed and 

constructed so that any noise emitted after 
construction will meet the substantive 
requirements of these regulations. 

FEDERAL 

Water Federal National 
Pollution Discharge 
Elimination System 
(NPDES) (40 CFR Parts 
122-125) 

Applicable These standards govern the discharge 
of water into surface waters. 

Collection and discharge of groundwater, 
including treatment if necessary, will be 
conducted in accordance with these 
requirements. 



TABLE 4-13 (continued) 
NAVAL SUBMARINE BASENEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L5 
RCRA SUBTITLE C CAP WITH PCB HOT SPOT EXCAVATION/OFF-SITE DISPOSAL 

ACTION-SPECIFIC ARARs AND TBCs 

Medhlll 

STATE 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Water w Water Pollution 
Control (CGS # 22a-430) 

Applicable This section prohibits discharge to the The proposed remedy may create stormwater 
waters of the State without meeting the runoff that may require treatment under CGS 
substantive requirements of the State’s 0 22a-430b. Any discharges, including 
Water Quality Standards. This section stormwater, will meet the substantive 
establishes requirements for many requirements of this section, including 
categories of discharges, including treatment if necessary. 
stormwater. 

Water w Connecticut Water 
Diversion Policy Act 
(CGS 85 22a-365 to 378) 

Applicable These rules regulate many diversions of Any non-exempt diversion will be carried out 
the waters of the State. Several broad in accordance with the substantive 
categories are exempt, including any requirements of these statutes. The Navy will 
diversion of less than 50,000 gallons coordinate with the Connecticut Department 
per day and any discharge permitted of Environmental Protection to identify any 
under CGS 0 22a-430. Under Section such requirements and ensure that they are 
22a-373, the Commissioner may met. 
impose limitations and conditions 
including monitoring, schedule of 
diversion, etc. Under CGS 8 22a-378, 
the Commissioner may temporarily 
suspend such requirements if a water 
supply emergency has been declared. 



TABLE 4-14 
NAVAL SUBMARINE BASE-NEW LONDON SUPERFUND SITE 

AREA A LANDFILL - ALTERNATIVE 2L5 
RCRA SUBTITLE C CAP WITH PCB HOT SPOT EXCAVATION/OFF-SITE DISPOSAL 

LOCATION-SPECIFIC ARARs AND TBCs 

Medium 

FEDERAL 

Requirements status Synopsis of Requirement Action to be taken to Attain ARAR 

Wetlands 

Wetlands 

Executive Federal 
Order on Protection of 
Wetlands (E.O. 11990, 
40 CFR Part 6, App. 
A). 

Federal Clean Water 
Act 0 404 - Dredge 
aud Fill Activities (40 
CFR Part 230; 33 
CFR Parts 320-328). 

Applicable 

Applicable 

Requires federal agencies to avoid impacts The landfill cap will be designed to minimize 
associated with the destruction or loss of impacts to the adjacent wetlands. To the 
wetlands, minimize potential harm, extent necessary, wetlands restoration and/or 
preserve and enhance wetlands, and avoid replication will be undertaken. 
support of new construction in wetlands if 
a practicable alternative exists. 

Requires that for dredging or filling of The landfill cap will be designed to meet 
wetlands: no practicable alternatives exist; these standards and minimize impacts to the 
the activity will not cause a violation of adjacent wetlands. To the extent necessary, 
state water quality standards or significant wetlands restoration and/or replication will be 
degradation of the water; and adverse undertaken. 
effects will be minimized. 

STATE 
l 

Surface &&z-Inland Applicable Regulates any operation within or use of a The landfill cap and the dredging of waste 
Water and Wetlands and wetland or watercourse involving removal materials will be designed to minimize 
Wetlands Watercourses or deposition of material, or any impacts to the Area A Wetland. To the 

Regulations (RCSA $0 obstruction, construction, alteration or extent necessary, wetlands restoration and/or 
22a-39-1 through 15). pollution of such wetland or watercourse. replication will be undertaken. 

surface && - Inland TBC This section governs minor activities Once regulations are adopted, any wells, test 
Water and Wetlands and including installation of water quality borings, soil sampling, or other similar 
Wetlands Watercourses Act - monitoring equipment such as staff activities will be conducted in accordance 

General Requirements gauges, water recording and water quality with the substantive requirements of these 
(CGS 0 22a-45a) testing devices, and survey activities, regulations, if any. 

including excavation of test pits and core 
sampling. The Commissioner may 
require implementation of best 
management practices. The Department is 
currently drafting these requirements, and 
expects to issue them before the final 
remedy is selected for this site. 



Since this alternative does not include treatment technologies, the contaminant mass or 
volume would not be destroyed or treated. Therefore, the toxicity and volume of the 
contaminated soils would remain unchanged. The mobility of contaminants would be reduced 
by the cap because erosion and infiltration would be prevented. Leaching of remaining 
contaminants from soils located above the water table due to infiltrating precipitation would be 
prevented. Wastes disposed in the off-site RCRA landfill would be contained and no longer be 
mobile. 

The only process options used on site in this alternative to reduce hazards are 
containment technologies; therefore, treatment is not a principal element of this alternative. 

4.6.6 Alternative 2L-5 Short-Term Effectiveness 

No risks to the community would exist as a direct result of the implementation of this 
Off-Site RCRA Landfill alternative with the exception of the increased traffic due to the 15 f 
trailer dump truck loads needed to transport the soil to an off-site landfill. This small increase 
in traffic should not be noticeable, since the Subase is along major traffic routes. Potential 
exposure of local residents and other than Subase personnel to the release of fugitive dusts from 
excavation and grading activities would be unlikely to occur because procedures would be 
implemented during construction to mimmize fugitive dusts, air monitoring would be performed, 
and the distance to the nearest residential receptors is adequately long. Fugitive dust control 
procedures will consist of adding a dust suppressant to any very dry materials and providing a 
tarp over all transport vehicle containers. Routes and schedules will be detailed in the design 
documents for the selected alternative. The design documents will be made available for public 
review and comment. 

Certain risks would always exist as part of any construction project. Improper or 
careless operations of equipment or failure to comply with construction safety codes could prove 
dangerous to workers. Improper handling of contaminated soils could result in increased risk 
for the worker. Potential exposure routes include ingestion and direct contact. All of these and 
other health and safety-related concerns would be discussed in the site-specific HASP, which is 
included as part of this alternative. All workers would be required to complete the OSHA 
1910.120 40-hour hazardous materials course and participate in a health-monitoring program. 
The overall design of this alternative would include procedures to minimize any inherent risks, 
including a PPE program and decontamination program, air-monitoring fugitive dust control 
procedures, and frequent safety briefings. 

This alternative contains some potential environmental impacts. Since soils are to be 
excavated and handled aboveground and surficial soils require grading, fugitive dust and erosion 
are potential concerns. Fugitive dusts can be minin&d by use of dust suppressants, and erosion 
of soils would be minimized by the proper implementation of a soil and erosion control plan 
which would be required as part of this alternative. 

This alternative can be completed in a short-time period (i.e., less than 13 months) and 
would be completely effective in meeting remedial action objectives after it is completed. 
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4.6.7 Alternative 2L-5 hmlementabilitv 

No difficulties or uncertainties are expected in implementing this Off-Site RCRA Landfill 
alternative. This alternative involves only construction equipment, materials, and standard 
procedures. Technical problems are unlikely to occur and unlikely to cause scheduling delays. 

Potential future remedial actions include measures to control contaminated groundwater. 
Potential process options include extraction wells, vertical barriers, and in situ techniques such 
as air sparging or biotreatment. These measures could be implemented after a cap has been 
installed. Care would have to be taken to protect the integrity of the existing cap. 

Alternative 2L-5 would not require any significant coordination with environmental 
agencies with the exception of some coordination with the CTDEP Water Bureau regarding the 
discharge of clean upgradient groundwater to the wetlands, and with the CTDEP and EPA Waste 
Management Offices regarding solid waste closure requirements. 

There is adequate capacity at existing off-site RCRA landfill facilities to manage all of 
the soils generated. No problems are expected in contracting services, since this alternative 
constitutes a relatively simple construction project, with the exception of the environmental 
concerns. No specialized equipment or materials are required. However, workers must have 
environmental experience and must have completed requirements stipulated by OSHA 1910.120. 
Many vendors are established and have acquired sufficient experience to complete this 
alternative, a competitive bid would be expected. 

4.6.8 Alternative 2L-5 Cost 

An estimate of the cost of this Off-Site RCRA Landfill alternative is presented in Table 
4-15. The total cost of this alternative is estimated to be as follows: 

Total capital cost: $3,050,ooo 
Total O&M cost: 1.774.ooo 
Total cost (estimated present worth): !$4,824,000 

A sensitivity analysis was performed to determine what effect changes in unit costs or 
quantities have on total costs. In particular, costs for which these parameters are uncertain were 
examined. The results in total price due to changes in key parameters are shown as follows. 

Parameter ! Base -value Sensitivity Range Change -in Total Cost 

Cap Unit Cost $3.50/sf 
and and 

Cap Area 566,280 sf 

Disposal Unit Cost $3OO/ton 

Vol. Contaminated Soil 300 cy 

$2SO/sf & 392,090 sf -26 to 22% 

$5.OO/sf :566,280 sf 

$250/tori to $35O/ton -0.6% to 0.6% 

250 cy to 450 cy -0.6% to 1.8% 
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t INPUT VARIABtES/ASStJMFTlONS TABLE 4-15 I 
Discount Rate (%) = 

Avcrage#ofyearsO&M= 

Total volume insitu soil (cy) = 

Total volume water (gal) = 
Density of soil (tottky) = 

Avg concentration of residual (%)= 

Moisture of soil (%) = 
# of recovely wells = 

a”etage pumping rate per well (gpm) = 

10% 

30 

300 

0 
I so 

1% 

15% 
0 

0 

DETAILED ALTERNATIVE COST ESTIMATE 
AREA A LANDFILL - CONTAMINATED SOILS 

ALTERNATIVE tL-5, OFF-SITE RCRA LANDFILL 

I 
SOIL/SEDIMENT 

II I I I II I I I I 
I 

imitcd action - no action. access restrictinn It-h-•l tt..trirtinn. II 

Containment -horizontal barrier, vet&al barrier swfacc cap 
sutfacc watet cotmol Site Grading and Storm Water Mgmt. 

Removal - excavation Backhoe 

Disposal - offsite - RCRA chemical landtill Includes banspottatiott, disposal and 
stabilization 

I 

f 
- biological, physicakhemical 

II I I I 
i 

a”,, 

1 

I ,Lb I 
II I 

t.!xJtnJ.otJ ( 30, 
I I I 

LXsposal - ottsite/offsite 

INTERMEDIATR 
Residual Treatment/Disposal - onsitc/offsite - 

bioloeical. ~hvsicakhemical. themul 

“....,.,, “..L.YI.. 

UobiDetnob - tncess eaui~ment. 
I II 

0 % of subtotal 1 1 , 



If all of the above values vary to the low and high end of the range simultaneously, the 
total cost would range from -28% to 25%, or $3,492,000 to $6,014,000. 
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5.0 COMPARATIVE ANALYSIS OF ALTERNATIVES 

In this section, the four alternatives on which a detailed analysis was conducted are 
evaluated in comparison to each other and with respect to each of the nine evaluation criteria. 
The purpose of comparative analysis is therefore to identify the relative advantages and 
disadvantages of each alternative. For this reason, the analysis focuses on the differences or 
distinctions among the alternatives rather than discussing commonalities in detail. This 
“differentiated” approach allows for a clearer evaluation of the unique advantages/disadvantages 
of each alternative, rather than emphasizing elements that do not affect the final selection of a 
preferred alternative. Table 5-l provides a brief comparison of the four alternatives based on 
the nine screening criteria. Each criterion is discussed in greater detail in the following 
subsections. 

5.1 Overall Protection of Human Health and the Environment 

Alternative 2G1, No Action, provides the least protection of human health and the 
environment because it does not provide any protection. Protection provided by the other three 
alternatives are similar, since the cap portion is a major component of all three alternatives. The 
greatest overall protection is provided by Alternative 2L-4, Off-Site Incineration, due to the 
complete elimination of the source areas and ultimate destruction of contaminants. Alternative 
2L-5, Off-Site RCRA Landfill, provides equal overall protection on site; however, ultimately 
the contaminated soils would be contained in the off-site landfill rather than being destroyed by 
incineration. Alternative 2L-3, Cap, does not remove nor treat the PCB hot spots, thereby 
providing somewhat less protection. 

5.2 Comuliance with ARARs 

Alternative 2L-1, No Action, does not comply with ARARs concerning closure of 
hazardous waste disposal areas. The other three alternatives fully comply with ARARs. It 
should be noted again that this FFS, which addresses contaminated soils at the Area A Landfill 
site, was not developed to address groundwater or surface water. However, Alternative 2L-3, 
Cap, Alternative 2L-4, Off-Site Incineration, and Alternative 2G5, Off-Site RCRA Landfill, all 
of which include a cap, would minimize the migration of residual contaminants from the 
unsaturated zone to groundwater. Alternative 2L-4, Off-Site Incineration, and Alternative 2L-5, 
Off-Site RCRA Landfill, also remove/treat PCB hot spots which would further reduce the 
potential for contaminant migration to groundwater and surface water. These two alternatives 
(2L-4 and 2L-5) are equally effective in this respect. Overall, there will be improvements to 
groundwater quality. However, these improvements may be limited due to the contamination 
which would remain in the saturated zone. Again, there were no remedial response objectives 
for groundwater at the Area A Landfill site within the scope of this FFS. 
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TABLE 5-l 
COMPARATIVE ANALYSIS SUMMARY 

AREA A LANDFILL 

Alternative 2Gl Alternative 2G3 Altermttve 2L4 Alternative 2G5 
Assessment Factors No Action Cap Off-Site Incineration Off-Site RCRA Lpndfii 

I. Overall Protection of No significant reduction in risk. Eliminates risk due to direct contact Ehminates risk due to direct contact Ehmmates risk due to direct contact 
Human Health and the and ingestion/inhalation. Prevents and ingestion/inhalation and by and ingestion/inhalation and by 
Environment erosion and infiltration. removing hot spots protects future removing hot spots protects future 

utility construction workers. Prevents utility construction workers. Prevents 
erosion and infiltration. Elhninates erosion and intihration. Eliminates 
some comaminated material. some contaminated material. 

!. Compliance with ARARs The following ARARs are not met: This alternative meets all AIWRs. This ahernative meets all ARARs. This alternative meets all ARARs. 
ARARs for ground and surface water ARARs for ground and surface water ARARs for ground and surface water 

- Federal and state RCRA hazardous quality are not within the scope of this quality are not within the scope of this quality are not within the scope. of this 
waste disposal area closure interim remedial action. This interim remedial action. This interim remedial action. This 
standards alternative would improve water quality alternative would improve groundwater alternative would improve groundwate 

to the extent that infihration is quality to the extent that some quality to the extent that some 
ARARs for ground and surface water prevented. contaminated soils are removed and contaminated soils are removed and 
quality are not within the scope of this intitttation is prevented. intihration is prevented. 
interim remedial action. This 
ahnative does not improve water 
quality. 

3. Long-Term Effectiveness No reduction in constituent By preventing direct contact, risks to By preventing direct contact, human By preventing direct contact, human 
and Permanence concentrations in any media. human health are prevented except for health risks due to direct contact are health risks due to direct contact are 

risks to potential future construction eliminated and risks to future eliminated and risks to tinure 
l Magnitude of Residual workers which are low. utihty/consttuction workers are reduced utihtylconstruction workers are 

Risk to very low levels by removal of reduced to vety low levels by removal 
contaminated PCB hot spots. of contarninatcd PCB hot spots. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. ... . . . . . . . .... ........ . . . . .. . . .. . . . .. ..... . . . . . .. .. . . . . . . .. . ....., 
l Adequacy and Reliability No controls over nmaining Controls considered reliable and Controls considered reliable and Controls considered reliable and 

of Controls contamination. adequate however if utility/ adequate. Contaminated soil hot spots adequate. Contaminated soil hot spots 
construction activities took place arc removed thus long-term protection are removed thus long-term protection 
without adequate protection there would will be provided in these areas. will be provided in these areas. 
be potential health risks. 

1. Reduction of Toxicity No reduction of toxicity, mobility or No reduction in toxicity or volume. No reduction in toxicity or volume for No reduction in toxicity or volume for 
Mobility, or Volume volume. Contaminants in unsaturated zone will the majority of landfill soils. the majority of landfall soils. 

be less mobile due to the reduced Contaminants in the unsaturated zone Contaminants in the unsaturated zone 
infihration. will be less mobile due to the reduced will be less mobile due to the reduced 

infiltration. Soil hot spots will be infdtration. Soil hot spots will be 
eliminated, thereby reducing the total eliminated, thereby reducing the total 
volume of contaminated materials on volume of contaminated materials on 
site. Ultimately, these soil hot spots site. Ultimately, these soil hot spots 
will be incinerated, thereby destroying will be landfilled, therefore there is no 
the PCBs which will result in a net net reduction in toxicity. However, 
reduction in toxicity. mobility will be reduced at the off-site 

RCRA landfill. 



TABLE 5-l (continued) 
COMPARATIVE ANALYSIS SUMMARY 

AREA A LANDFILL 

Alternative 2G1 Alternative ZL-3 Alternative 2L-4 Alternative 2G5 
Assessment Factors No Action Cap Off-Site Incineration Off-Site RCRA Landfti 

i. Short-Term Effectiveness Not applicable. Cap placed within 12 months. Soils excavated and removed within 14 Soils excavated and removed within 1 
l Tie until protection is months. months. 

achieved 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

l Protection of community Risks to community not increased, Potential for windblown dust during Potential for windblown dust during 
during remedial action 

Potential for windblown dust during 
however, contamhrants still have grading activities. Protection provided grading and excavation activities. grading and excavation activities. 
potential to migrate off site. by use of dust suppressants. Protection provided by use of dust Protection provided by use of dust 

suppressants. Small potential for spills suppressants. Small potential for spit 
during transport. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . during transport, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . ........................................................................ ........................................................................ 

. Protection of workers Not applicable. 
.................................................................., 

Protection from ingestion, direct Protection from ingestion, direct Protection from ingestion, direct 
during remedial action contact, and inhalation of soil provided contact, and inhalations of soil provided contact, and inhalations of soil 

by proper health and safety procedures. by proper health and safety procedures. provided by proper health and safety 
procedures. 

i. Implementability No activities to implement. Cover installation easy to implement. Cover installation and removal activities Cover installation and removal 
l Technical feasibility easy to implement. activities easy to implement. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................................................................ ............................................. . .......................... 
l Administrative feasibility 

.................................................................. 
No approval necessary. Some coordination requited with Some coordination required with Some coordination required with 

hazardous waste agencies to ensure that hazardous waste agencies to ensure that hazardous waste agencies to ensure 
cap and closure meet relevant and cap and closure meet relevant and that cap and closure meet relevant ant 
appropriate requirements and with appropriate requirements and with appropriate requirements and with 
water discharge agencies to ensure that water discharge agencies to ensure that water discharge agencies to ensure ths 
the gmundwater discharge to the the gmundwater discharge to the the gmundwater discharge to the 
wetlands meets substantive wetlands meets substantive wetlands meets substantive 
requirements. requirements. Approvals required for requirements. Approvals required for 

disposition of PCB hot spots in the off- disposition of PCB hot spots in the OR 
site incineration. No difficulties are site landfdl. No diffrcuhies arc 
anticipated. anticipated. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

l Availability of services No services or material requited. Contractors and materials are locally Contractors and materials are locally Contractors and materials are locally 
and materials available. available. Off-site incineration capacity available. Adequate off-site landfill 

is available. Temporary capacity capacity is available. 
shortfalls are possible. 

‘. cost $0 $2.834.000 $3,332,000 $3,050,ooo 
l Capital cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ....................................................................... . ........................................................................ ................................................................... 
l O&M (Present Worth) $0 $1,774,0oo $1,774,0oo $1,774,0oo 

costs . . . . . .._............................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . ........................ ......................... * .............................................. ..................................................................., 
. Total Cost $0 $4,608,000 $5,106,0oo $4,824,0oo 

. State Acceptance To be determined following state To be determined following state To be determined following state To be. determined following state 
review. review. review. review. 

‘. Community Acceptance To be. determined based on public To be determined based on public To bc determined based on public To be determined based on public 
comment. comment. comment. comment. 

F 



5.3 Long-Term Effectiveness and Permanence 

Alternative 2L-1, No Action, is not effective in meeting this criterion. The other 
alternatives are effective in the long-term in that they include a cap which would provide long- 
term protection from risks to human health and minimize the post-closure escape of hazardous 
substances. A permanent solution on site regarding PCB hot spots is provided by Alternative 
2L-4, Off-Site Incineration, and Alternative 2L-5, Off-Site RCRA Landfill. Alternatives 2L-4 
and 2L-5 provide a permanent solution on site; however, the contaminated materials are 
ultimately landftied in Alternative 2L-5, whereas in Alternative 2L-4 contaminants are ultimately 
destroyed by incineration. Although the contaminants are destroyed by incineration in 
alternative 2L-4, the treated soil or ash will ultimately be disposed in a secure landfill. 

The containment and long-term monitoring provided for PCB hot spots by the off-site 
RCRA landfill is probably superior to the containment that would be provided on site in 
comparing alternatives 2L-3 and 2L-5. 

5.4 Reduction of Toxicitv. Mobilitv. or Volume 

Alternative 2L-1, No Action, does nothing with respect to the reduction of toxicity, 
mobility, or volume. The other three alternatives reduce the mobility of contaminants in the 
unsaturated zone due to their common impervious cover. Alternative 2L-4, Off-Site 
Incineration, and Alternative 2L-5, Off-Site RCRA Landfill, substantially reduce the toxicity, 
mobility, and volume of on-site PCB hot spots by removing them. Ultimately, however, in 
Alternative 2L5, Off-Site RCRA Landfill, there is no net reduction in toxicity or volume since 
these materials would be disposed in an off-site RCRA landfill. There is a reduction in mobility 
because materials would be contained in the off-site RCRA landfill. Alternative 2G4, Off-Site 
Incineration, permanently destroys the organic contaminants in the source materials. However, 
the treated soils or ash are still disposed in a secure landfill. 

5.5 Short-Term Effectiveness 

This criterion is not applicable to Alternative 2L-1, No Action. All of the other 
alternatives can provide protection in a relatively short time. All of the other alternatives 
(excluding the No Action alternative) present potential short-term risks to the community due 
to windblown dust and to workers due to exposure to contaminants. However, these risks can 
be controlled easily by use of dust suppressants and the implementation of a health and safety 
plan. In these regards, Alternatives 2G4 and 2G5 present slightly more risk than Alternative 
2L-3 due to a greater amount of material handling. In addition, Alternatives 2L-4 and 2L-5 
present a small risk due to spillage of materials during shipment to the off-site landfill or 
incinerator. 

5.6 hrmlementability 

Alternatives 2L-1, No Action; Alternative 2L-3, Cap; Alternative 2L-4, Off-Site 
Incineration; and Alternative 2G5, Off-Site RCRA Landfill, are all relatively easy to implement 
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with no difficulties anticipated. Alternative 2L-4, Off-Site Incineration, may be somewhat more 
difficult to implement due to the capacity of off-site incinerators to handle bulk soils. 

5.7 Q&t 

Costs range from $0 for Alternative 2G1, No Action, to a high of $2,064,000 for 
Alternative 2L-4, Off-Site Incineration. The most uncertainty regarding costs is also associated 
with Alternative 2L-4, Off-Site Incineration, as vendor costs vary more than for land disposal. 
The costs for Alternatives 2G3, Cap, and Alternative 2L-5, Off-Site RCRA Landfill, can be 
estimated with greater certainty. The total estimated present worth of Alternative 2L-3, Cap, 
and Alternative 2L-5, Off-Site RCRA Landfill, relative to Alternative 2G4, Off-Site Incineration 
(the highest), are as follows: 

Relative 5% Difference Compared to 
Alternative cost Alternative 2L-4: Off-Site Incineration 

2L-4: Off-Site Incineration $5,106,000 0% 

2L-5: Off-Site Landfill $4,824,000 6% 

2L-3: Cap dWO8,OOO 10% 

5.8 State AcCeDtanCe 

The State Acceptance criteria will be addressed in the Record of Decision (ROD) 
associated with this FFS. 

5.9 Communitv AcceDtance 

The Community Acceptance criteria will also be addressed in the ROD associated with 
this FFS. 

5.10 Sunlrn~ 

In comparing the four alternatives, two of them provide superior overall protection of 
human health and the environment, namely Alternative 2L-4, Off-Site Incineration, and 
Alternative 2L5, Off-Site RCRA Landfill. The primary advantage offered by Alternative 2L-4, 
Off-Site Incineration, is that it removes and permanently destroys the organic contamination in 
the soils. Alternative 2G5, Off-Site RCRA Landfill, is slightly easier to implement, is 
somewhat more cost-effective, and provides the same human health risk protection on site. 
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PREFACE TO APPENDIX A 

This appendix contains copies of sections of the final Phase I RI (Atlantic, 1992) 
containing analytical results for soils and groundwater and borings logs for Area A Landfill. 
References to table numbers and figures, therefore refer to tables and figures in the Phase I 
RI not the Focused Feasibility Study for Area A Landfill. 

LABORATORY ANALYTICAL DATA QUALIFIERS 

Organic Data Qualifier Flags 

ND / None Detected. 

J The “J” flag indicates an estimated value due to validation requirements or when the 
data indicates the presence of a compound that meets identification criteria, but the 
quantitated value is less then the CRQL. 

B The “B” flag indicates that the analyte was found in the associated blank as well as in 
the sample. 

D The “D” flag indicates that the sample was diluted due to high concentrations. 

E The “E” flag indicates compound concentrations that exceed the calibration range of 
the GUMS instrument. 

X or Y The “X” or “Y” flag indicates that the compound values have been edited on a 
laboratory data system. 

R The “R” flag indicates that the result is rejected based on validation guidelines. 

Inurganic Data QuaLifer Flags 

ND None Detected. 

3 The “J” flag indicates an estimated value due to laboratory or data validation 
requirements. 

B The “B” flag indicates that the reported value is less than the CRDL, but greater than 
the IDL (Instrument Detection Limit). 

The “R” flag indicates that the result is rejected based on validation guidelines. 



TABLE 4-20 

AREA A LANDFILL 
SUMMARY OF SURFACE SOIL ANALYTICAL DATA (ORGANICS) 

I 
PARAMETER 

Methylene Chloride 
2-Butanone 
Trichloroethene 
Tetrachloroethene 
Chlorobenzene 

Ethylbenzene Xylene (total) 

-I LSS2 

Nokcuretriiej@c PAN 
Phenanthrene 
Fluonmthene 

Pyreae 

Prebti&fe Cmdm&itic PAI 

Benzo(a)aothracene 
Chrysene 

Benu>(b)fluonmthene 
Benzo(k)fluoranthene 

44’DDT 
Endrin Ketone 
Aroclor 1260 

TCLP Pesticides 

. 

DIRECT’ POLLUTANT 
I 

EXPOSURE MOBILITY 
INDUSTRIAL GA t SAMPLEID: 1 2LS6 il 21 

TCL VOLATILE 0RGANW.v fimhi 

I 760 ,000 100 ND _-. 3J 
1 ,uoo,ooo 

I 
8,000 ND 2J 

520,000 100 ND 2J 
110,000 100 ND 4J 

1 ,ooo,ooo 2,000_ 4500 
1 ,ooo,ooo 1 

43 J 
2,600 1 I 14000 25 1 rJ00.000 

1,. .-,--_ 
I 1 At-lnl 

- .“” I 75000 Y 
r0td vofOtik~rnanh 

4 JY 
93500 60 1 

TCL SEiUWOLATtiE ORGAMCS @pbf 
I 

2,500,000 1 s,oool 66 J ~ ND 

2,500,OOO 1 4,000 1 I 
To@1 Noncarr 

11-o- 1100 J 
inogenic PAH I -336 I 1100 

7.800 1 660 I I 130 J I ND 
-w 

-- 160 J ND 
7,800 1 660 1 I 220 J ND 
7,800 ( 660 1 I 96 JY 

Total Probable Cc 
ND 

mi~ogenic PAH 606 .- 
TCL PESTCIDEWCBs &pb) 

500 (USEPA) 71 XJ 2300 DJ 
ND 570 D 

lO,OOO(USEPA~2,OOO(CTDEP) 350 XJ 12000 DX 
TCLP PESTCJnR~ fiwd 

-- f c 

2,500,000 1 5,600 1 I 160 J ND ~ I 

NOTES: 
’ CTDEP Direct Exposure Criteria for Soil: Industrial/Commercial Criteria Draft December 1994. 
* CTDEP Pollutant Mobility Criteria for Soil: GA Mobility Criteria. 
I) ARAR.wTBC indicrtes applicable or relevant and appropriate requirements; TBC indicates to be considered values (refer to Section 4.2 for hthcr explanation). Shaded num&m 

exceed lT3C V.&ES. 

b) Assigned Ietters adjacent to numerical values M data qualifiers. Refer to Section 2.11 for Further explanation. 

c) ppb indicates a concentration of parts per billion: ppm is parts per million. 

d) ND means not detected, less than detection limit Refer to Section 2.2 for fiuther explanation. NA indicates not analyzed. 

e) Only the parameters detected are listed above. all others wen not detected. 



TABLE 4-2 1 

AREA A LANDFILL 
SUMMARY OF SURFACE SOIL ANALYTICAL DATA (INORGANICS) 

PARAMETER 

Aluminum 
Antimony 
Arsenic 
BiUiIml 
Beryllium 
Cadmium 
Calcium 
Chromium 21.5 21.2 15.6 
Cobalt 8 8.1 B 5.6 B 
copper 25.6 120 56.7 J 
IIULI 17200 12800 11800 
I .&-m-l 175 II5 7 76.2 

1 BACKGROUND 1 SAMPLEID: 1 2LSSl 2LSS2 
TAL LVORGANICS @pm) 

17,600 6160 5910 
2.05 NDR NDR 
3.6 2B 1.1 B 
57.2 56.4 53.7 
0.72 1s f 0.53 BJ 
0.24 4.4 3.9 
499 1900 1610 

Chromium 0.05 ND ND 
Lead 0.015 ND ND 
Mercury 0.002 ND ND 
Selenium 0.036 0.006 J 0.002 J 
,Silver 0.036 NDR NDR 

NOTES: 
1) ARARdIBC indicates applicable or relevant and appropriate requirements; TBC indicates to be considered values (refer to Sections 4.2 and 4.3 for further explanation). Shaded numbers exceed 

TBC or background vah~es. 

2) Assigned letters adjacent to numerical values arc data qualifiers. Refer to Section 2.1 I for furtlm explanation. 

3) ppb indicates P conccntraticm of parts per billion; ppm is parts per million. 

4) ND means not detected, less than detection limit. Refer to Section 2.2 for tiutber cxplanntion. NA indicates not analyzed. 



TABLE 4-22 
AREA A LANDFILL 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA (ORGANICS) 

PARAMETER 

TRC 

DIRECT POLLUTANT 

EXPOSURE MOBILITY SAMPLEID: 2LMW7.S ZLMWSS 2LMW9.5 2LMW9S 2LMW13S 2LMW13S 2LMWl4S 2LMWl7S 2LhW17S 2LMWlSS 2LMwlSS 2LTB2 

INDUSTRUL GA DEPTE (ftk 7-10 610 o-4 2-8 2.4 6-8 S-7 o-2 44 o-2 24 2-8 -__ _.^I l--_- ^I- I__--- 

Methylem Chloride 
ACCtOUe 

16,000( 1 ND 

i.~,~l I4,OOOl INDINDI 

2.5~,~ 5.600 ND 130 J ND NDlNDIND 
2300.~ 4.000 140 J 680 390 I 380 J 1 ND ND 

Authncene 2#0.000 40,000 ND 260J ND 

FhlOl-UlfbCDC 2mt~ 56,000 170 J 780 

7,800 660 99 J 290 J 570 J 490 J ND ND ND ND Nu 97 J 370 J ! ND 

-- -_ 100 J 380 J 460 J 460J ND ND ND 37 J ND 120 J 3 

FktXO(b)llUoMthcae 7,800 660 70 N 260N ND 2800 ND ND ND ND ND 13ON 1 

JlClUO(k)~lltUlC 7.800 660 120 N 21ON ND 56ON. ND ND . ND , 57N. NU , &IN, 1 

SOJ ! ND- 

ND ND 
VD ND 

l)pyme I 7801 6601 ND 250 J ND ND ND ND ND 46 J ND ND 310 J ND 

~b.Omvknc _- _- ND ND ND ND ND ND ND 44 J ND ND ND ND 
Total Prohble Carc&~o~edc PAH 389 1390 1030 1790 I84 431 1030 



TABLE 4-22 (continued) 
AREA A LANDFILL 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA (ORGANICS) 

PARAMRTER 

DJRRCT POLLUTANT 

EXPOSURE MOBILm SAMPLEID: 2LMW7S ZLMWBS 2LMW9S 2LMW9S 2LMWl3S 2LMW13S 2LMW14S 2LMWI7S 2LMW17S 2LMW18.5 2LMWlES 2LTB2 
GA DEPTH (a: 7-10 6-10 O-4 2-a 2-4 6-n 5-7 o-2 4-8 O-2 2-6 2-a 

ND 1 ND 1 78JI ND 1 Nfl 1390 Ils(@Jl ND 

INDU-I 

PlrtlLd& 
b&(2-cthylhexyl)phtJl&tc I 410,oool 6601 1 ND 1 $90 1 ND 1 19ooR 1 -.- , -- , 
Dl-Pbutylphtlnlxte I l,ooo,oool 14,ooo] I76JI ND 1 ND 1 ND 1 ND 1 ND 1 ND I61J1 ND 1 ND 1 ND 1 ND 

oikw s;iiiiLYtita#IL uga#ics 

Diiotiuau I __ INDI83J]NDINDINDINDINDINDlNDINDINDI* 

TCE PESTDZDISW’CBs lirpb) 
4,4’-DDE __ l6JX ND ND ND ND ND ND ND ND ND 24 XJ ND 
4,4’-DDD _- 190 x 190 XJ ND ND ND ND ND ND ND ND 24 XI ND 

4,4’-DDT 500 47JX ND ND ND ND ND ND ND ND 21 XJ 83 XI ND 

T&LP PliSTlCIDES 

1Jn. I I I I I I I I I I I I I I 



TABLE 4-23 
AREA A LANDFILL 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA (INORGANICS) 

DEPTHHtk 1 ‘I- 

- 
- 

“W7S ) 2LMWSS 1 2LMW9S 1 2LMW9S 1 2LMW13S 1 2LMW13S ) 2LMW14S 2LMW17S 2LMW17S ) 2LMWl8S 2LMWlSS 2LTB2 
10 I I 

1 1 1 1 
6-10 o-4 2-8 2-4 6-a 5-7 o-2 4-a o-2 2-6 I 2-8 

TAL liVORCANICX @pm) 
4450 1 9680 J ) 1020 6410 12700 15100 13300 J 8710 6740 6670 1790 1470 

NDJ 1 NDR I ND NDJ NDJ NDJ NDR NDJ NDJ NDJ NDJ NDJ 
1.9 B 3.9 3.3 4.6 3 1.8 B 2.7 3.7 J 1.9 JB 4.5 _ 

47.2 43.5 B 47.2 B 18.4 JB 57.5 32.8 B 49 116 75.4 
0.2s B ( 0.53 JB 1 3 I.2 OS4 B 0.62 B OS4 JB 0.42 B 0.46 B 0.65 B 3.9 0.4 B 

‘,i I t?lt I 14 I A3 A4 do 27, 11 LO I 97 I- i* 

Ar.WliC I 3.6 I 1.2 B 1 8s ) 2.2 
BWilllIt 1 57.2 1 ! 25.4 B 1 42.5 JB 1 62.3 
Beryllium ( 0.12 1 
t-LA...:.- I f-l," I t 

- 
.%.I , “.L V.&T a...# j .hlS , 

Calcium 499 2140 5800 J [ 1s;;;; 
ChlOllliUtll 21.5 8.8 J 40.2 J 1 15.7 J 
cobalt 8 4.3 B 8.5 m 1 23.g 
COpp.3 25.6 14.1 J 3Of I 378 
Iron 17,200 8370 
Lead 17.5 7.6 J 3 
h4amlaium 3.650 2550 h 

I 5.8 I 41 R 1 11 
CWUlidC 

PARAMETERI me I 
Arsenic I 0.0s 
Ba 

NDJ 1 ND I ND I ND I ND I NDJ t ND 1 ND I ND I ND I ND 
TCLphfETALs @P@ 

I 0.21 3’ 1 o.QQs I ND 0.3 J 0.2 0.19 oml 1 0.18 J 0.19 J 0.19 J ND 1 026 J 
b.29 J 0.32 J 0.23 0.22 0.16 J 1 0.35 J 0.34 J 0.25 0.3 1 0.34 J 
nlo I nn-u i Nn Nn Nn I nnmo 3 fits9 1 Nn nnlP ’ #-%A” ’ -.--- - ..I , -,.J 

0.014 J ND ND 
m 0.22 J 0.3 J 
ND ND ND 
ND ND ND 
ND NDJ NDJ i 

“.“3, .I 

0.029 J 
3 0.56 

ND 
J 0.14 
J 0.011 

I) ARARdIBC indicatea applicable or rclevmt and appmpriate rayimnmta; TBC indicats to be considered valuca (refer to Section 4.2 for hthu explanalion). Shaded numbers exceed TBC or background values. 
2) Assigned lutm adjacent to numerical values M data qualitisr. Refer to Section 2.11 for further explanation. 

3) ppb indicate a c.owmtration of parts pa billion: ppm is parts pa million. 

4) ND mana not ddcctcd, les than ddection limit. Refer to Section 2.2 for tlnths explanation. 



TABLE 4-24 
AREA A WETLANDS 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA (ORGANICS) 

PARAMETER 

Methylene Chloride 
Acelone 
Carbon Disulfide 
2-Butanone 
Trichloroethene 
Tetmchloroethene 

TBC 

DIRF‘CT POLLUTANT 
EXPOSURE MOBJLITY SAMPLE ID: 2WhfWZS 2WMW3S 2WMW3S 2WMW4S 2WMW5S 2WMWSS 2WMWSS ZWMWSS 2WhfW6S 2WTBl 2WTBl 

INDUSTRIAL GA DEPTH Ifth o-2 lo-12 16-18 o-2 o-2 4-6 10-12 13 2-4 S-10 lo-12 

TCL VOLATILE ORGAiVIcX @pb) 
Nn I 
1.1 ,  

Ml I 
_.-  

NDINDINDI 
300 J 1 230 1 74 I 78 BI 93B1 

ND ND 1 37 I ND NDJI 1 I ! ! ! 23 X 32 X 4J IS 13 J __ -- 
ND-1 NDJ I ND 1 71J 1 40 1 

17~j 1 

l,OC0,OOO 8,ooo ND ND I 
NDJ 

NDINDINDI 
s20,OoO 100 ND ND ND ND ND ND ND ND ND ND 

110,000 100 ND ND ND ND 3J ND ND ND 3J ND ND 

200,000 20 ND ND NJI ND NDJ ND ND 3Jx ND ND ND I 
Fad F’ola 107 I I 3 1 155 1 403 1 211 I 92 1 91 1 110 

s 
___-. -. Ate Organic 

(Acenapthylene 2,s00,0001 

I 2,500,0001 4O,WO1 
2,500,OOO 1 S6,OOOj 

ND I ND 1 ND I ND I ND I ND I ND 1 ND I ND I ND 
ND I ND I- ND I 130J I ND I ND 1 ND I ND 1 ND 1 ND 

Pm 1 320J 1 83J 1 120J 1 36OJI ND 2,SOO,OOOl 4,aw 150 ND 
-r-.-r u-I-- -.A^--:^ Alll II I t 630 t 173 I 240 1 ( 820 1 69 

I 7,8Wj 
7,8Wl 6601 

__^ 
I 7801 664lI I 81J I ND ( ND 

I .- .m 

4,4’DDE 
4,4’DDD 
4,CDDT 

-_ 
-- 

500 (EPA) 

6 



TABLE 4-24 (continued) 
AREA A WETLANDS 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA (ORGANICS) 

DDWCT POLLUTANT 
EXPOSURE MOBILKY 2WTBl 2wTB2 2WTB2 2WB2 2mB2 I I 2WB2 2wTB3 2wTB3 

PARAMETER INDUSTIUAL 
2mB3 2wrB3 

GA DEPTH (ff 

Me&he Chloride 
TCL Vi-XAT~ti VRG.WIW @p5] 

440,ooo 100 ND 1 ND 1 NT.J 1 ND Acetone 1 1 1 ND LfJw~ 1 1 ND ND 14,000 1 1 1 ND 1 ND I ND 
27B 

I ND 
66J ND 89B 71 B ND 98B Carbon Disultide 

1 
1 1 ND 1 350 -- _ BE] ND 1 ND 

_- 
2-Bu~mone 1,ocqooa 
TtiChkYoCth~ 520,OOa 

1 lO.nfx 

Phamduene 
Anthrocem 

2,500,0001 4,OOOl 
2,500,000~ 4o,ooo( 

I ND 1 ND 1 130 J ( 130 WI 510 J 1 280 J 1 210 J 1 IQ 

‘,’ I 





TAB1 ,125 
AREA A WETLANDS 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA (INORGANICS) 

BACK- SAMPLE ID: 
PARAMETER GROUND 

1 2WMW2S 1 2WMW3S ] 2WMWJS ) tWMW4S 1 2WMWSS ) 2WMW5S 1 2WMW5S ) 2WMW5S ) 
DEPTH (ftk I O-2 I lo-12 I 16-1s I 

2WMW6S 1 2WTBl 1 2WTBl 
o-2 O-2 4-6 I 10-12 I 13 2-4 I S-10 I lo-12 

TAL INOljGAh!IC$ @pm) 

Aluminum 1 17,600 1 1 13000 1 8300 
I 

1 16300 [ 4810 1 

Antimony 2.05 I I NQll -NDJ 1 ND 1 NDR 1 ND I ND 1 

I Beryllium 1 0.72 0.55 B 1 0.4 B [ 0.92 B ] ND 1 

, 11.3 , I 10.3 J 4.i5J 

Magnesium 1 3,650 1 
1 

1 ,,$I?0 1 I~~- - :, 3560 7430, 1660 J 5520 7370 I-7670 1 

Nickel 
Potassium 

I 10 I [ 25.3 J j 15.8 
1 1 

j j ..... 
2,580 1 2130 J 1 : 

ISilver 1 0.385 I ND 1 ND 1 NDJ 1 ND t ND 1 ND 1 ND 1 NDR 1 ND 
Sodium I 41 I ~~ ~_____ r 118 3Bl 252 JB 1 5260 ] 152 BJ 957 SB J 300 J 1340 J 169 E 
Thallium 1 

[ 1 4470 1 1 4750 4410 
0.29 1 ND 1 ND 1 ND ( ND 1 ND 1 ND 1 ND 1 ND ND ND ND 

Vanadium 35.1 33.2 21 I ~43.3 j 9.8 B 1 48.9 3 1 50.1J I 59.73 1 30.5 J 42.4 39.9 1 
Zinc 

37.6 J 
31.3 125 J 37.7 1 1 99.8 J ] 19.6 J 1 54.6 J 1 60.6 51 93.9 J 1 38.5 J 59.7 J 71 J 70.3 J 

Boron 5.8 71 R ND 1 2600 R 1 ND 1 530 JR I 2200 R I 2600 R 1 250 R 703 R 2720 R 2820 R 
Cyanide I __ I I ND I ND -1 ND I ND I ND I ND 1 ND 1 ND ND ND ND 

TiXP METALS &pm) 
PARAMETER 1 TBC I 

0.23 ND ND 0.0087 0.0024 ND ND 0.0099 0.0096 
Barium 1 I 1 0.36 1 0.33 1 0.078 0.083 ND 0.051 0.12 0.093 ND 
Cadmium ( 0.005 1 

0.12 0.12 
I 0.0063 1 ND 1 ND ND ND ND ND .,O.O# ND ND ND 

ND 0.05 J 0.047 J 
j.0024 J ) ND 1 0.0056 J 1 1.5 ND ND 

(Arsenic I 0.05 I 1 0.22 1 0.21 1 

Chromium 1 0.05 1 ND ( ND ( ND 1 ND 0.04 J J 0.038 J 0.063 J 
1 I I 1 1 1 

_ 1 ] -38 1 I 1 
Lead 0.015 ND ND ND ND 1 ND 1 C 

Mercury 0.002 ND ND ND ) ND / ND ) ND 1 ND 1 ND 1 ND 1 ND ) ND Selenium 0.036 I, 0.16.1 ND 0‘16 f 1 ND 1 0.0036 J (- O.O!SS J 1 0.0043 J 
,, 

( 0.0051 J 

1 

1 1 

Silver 0.036 0.0092 J NDJ 





TABLE 4-2. mtinued) 
AREA A WETLANDS 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA (INORGANICS) 

Cobalt Copper 

IrOIl Lead 
Mamesium 

a 25.6 

17,200 17.5 
3.650 

IUI I 1 3’ 
9.SH[ 11 

47.6J 1 64.1J 
1 30800 1 27100 I 2:; 

,128 f 1 44SI I! 

1 0.05 ( 1 
In I I I”--- 

, -.--- A.Y 

odium 41 232 fl3 
ml 0.29 ND 

ium 
NLI ( 1 

35.1 Ptl< T C? 7 t 

inC 31.3 “V.” ” 
Boron 

I 

5.8 672 R 
Cyanide 

;‘8; ;RI 2; 
_- ND ND I 1 

Cadmium 
cbronlium 

) 0.005 
I 0.0 I I 

0.016 J 1 0.01 
nnr 

NOTES* - 
I) ARAfWEtC indicates applicable or relevant and appmpriate rcquirunmta: TBC indicates to be cumidmd values (nfcr to Sections 4.2 and 4.3 for fiuthm explanation). 

2) Assigned Idtar adjacent to numaicat values are data quatitias. Rcfa to Section 2.1 t for tiutha explanation. 

Shaded numbus exceed TEC or background values. 

3) ppb indicatea a ccmcmtration ofparts pa billion; ppm is parts pa million. 

4) ND meana not detected, less than dctation limit. Refer to Section 2.2 for fin&r explanation. NA indicates not analyrcd. 



TABLE 4-26 
AREA A WETLANDS 

SUMMARY OF SEDIMENT ANALYTICAL DATA (ORGANICS) 

PARAMETER 

Methylene Chloride 

AC&one 

TBC 
DIRECT POLLUTANT 

EXPOSURE MOBILITY 
INDUSTRIAL GA SAMPLE ID: 2WSDl 2WSD2 2WSD3 2WSD4 2WSD5 2WSD6 2WSD7 2WSDS 2WSD9 

TCL VOLA TLLE ORGANICS &pb) 
760,000 lool ND ND / ND 10 J 3J 10 J ND 2J SJ 

1,000,000 14,m1 210 130 1 230 ND ND 240 720 190 ND 
Carbon Disulfide 
2-Butanone 
Trichlomethene 
Tetmchloroethene 

Nonc~o~ PAa 
Fluorene 

11 16 18 J ND 
1WA~ 8S’OiJ 14OJ 100 ND ND 

520,000 100 ND ND ND 11 
110,ooo 100 ND ND ND 16 

TOM Volotik Oganica 361 246 248 37 
TCL SEhfWOLA TILE ORGAN&X (ppb) 

! 2,500,OO 01 5,6001 ND 1 ND 1 ND ND 1 ND 1 ND 1 ND 1 ND 1 1OOOJ 
2,500,000 I 4sw ND 1 ND 1 ND ND 1 ND 1 ND 1 ND 1 440J 1 36000 

Benzo(lc)fluomnthene 78,ooO 660 480 JY ND ND ND ND ND ND 670 JY 4.5 
Benzo(a)pymne 780 660 ND ND ND ND ND ND ND ND 35000 
Indeno(1,2,3xd)pyrene. ND ND ND ND ND ND ND ND 23000 
Benzo(g,h.i)perylene ND ND ND ND ND ND ND ND 23000 

Total Probable Canzinogenic PAR 2160 1700 25oOOo 
o&rr Semi*Vo~7e i3fRanic.v 
Benzoic Acid I I ND 1 ND 1 ND ND 1 ND 1 ND 780 J 1 ND ND 
DlbellZofbtl ND 1 ND 1 ND ND 1 ND 1 ND ND ) ND IOOOJ 

TCL PESTICLLUSTCBs (irpb) 
44’DDE 36 XJ 40 XJ NDJ NDJ NDJ NDJ NDJ NDJ NDJ 

44’DDD 140 XJ NDJ NDJ NDJ NDJ NDJ NDJ NDJ NDJ 

44’DDT 500 (EPA] NDJ NDJ 57 XJ NDJ NDJ NDJ NDJ NDJ NDJ 
TCLP PESTICIDES @pb) 

,TCLP Pesticides ND 1 ND I ND ND 1 ND I ND I ND 1 ND I ND 

NOTES: 
I) ARARs’TBC indkrtes rpplknbk n relevant and appmpriate requiremcn~, TBC indicates to bs considered values (refer to Section 4.2 for tiuther expknation). Shaded numben exceed TBC values. 

2) Assigned kttcn ndkccnt to numsric~l nlues an data qualitiers. Rnfer to Section 2. II for further expknatioa. 

3) ppb iadicatos a ccmccnhtion of palls per billion; ppm k parts per million. 

4) ND means not detected, kss than detection limit Refer to Section 2.2 for finiher expknation. NA indicates not n&-ad. 

5) Only the parameters detected am listed hove, alI otben were not dsteckd. 



TABLE 4-27 
AREA A WETLANDS 

SUMMARY OF SEDIMENT ANALYTICAL DATA (INORGANICS) 

PARAMETER 1 BACKGROUND I SAMPLEID: I 2WSDl I 2WSD2 I 2WSD3 I 2WSD4 1 2WSD5 I 2WSD6 I 2WSD7 I 2WSDS I 2WSD9 
TAL 

Aluminum 
tNC?RGANICS &pnt) 

17,600 1 ,,,,18900 22200 c 18800 16600 14200 Antimony 2.05 19300 17800 18300 20800 NDR NDR 
NDR NDR NDR 

Arsenic I 
NDR NDR 

3.6 
NDR NDR 

3.2J i 9.5 J 
Barium 57.2 

9.5, J 1o.r 8.5 J 10.5 J 13.9 J 8.1 J 11.8 .I 
55.6 B 64.6 B s( 5.6 B 56 B 53.6 B 

Beryllium 
59.9 B 59.7 B 64 B 

0.72 
72.8 B 

0.9J B J.l B 0. Ml B 0.44 B 0.39 B 
Cadmium 0.81 B 0.51 B 0.84 B 0.85 B 0.24 4.2 4.8 1 5.3 3.8 3.7 
Calcium t ] 

3.5 3.5 5 
499 

6.1 
4670 4930 42 

Chromium -I- I 
20 1480 B 1090 BJ 2090 1830 B 6800 2160 

21.5 57.1 48.9 92.6 I 73.9 I 71.7 93.5 
Cobalt 8 1 ] 1 

, 69.3 95.7 
1 

63.7 
10.8 B 11.9 B 11.1 B 7.3 B - 

Copper 
I 6.8 B 8.4 B 7.6 B 10.2 B 8.6 B 

25.6 1 33 J i JO.5 f 
1 

,I 6! 
Iron ] 1 

a.5 J 1 44.8, J, 52.2 J 51.3 J 34.6 J 71.5 
17,200 28100 31700 

39:6 J 
297 00 1 26700 28300 22900 24100 25500 

Lead 17.5 5.1 t 56.8 48.1 69 
44000 

Magnesium 
37.8 ,,,, 

3,650 
,,,,, 

90 I 5950 5s50 6700 
69.2 ,, 241 J, 

6060 7300 
341 I 166 

5880 
Manganese 188 I 352 ] 365 1 ,, 357 MelCIlly NDJ 1 NDJ 1 t93 219 193 ,, 0.05 

I ] 1 

0.31 i 1 0.25 f 0.35 J 1 1 ,, 278 
0.32 f 0.42 S 0.48 I 

27 t 17.8 t 16.7 ' 19.9 1 17.6 
0.24 J 

10 26 28.2 
2,580 I i 

242 
4390' 1 t 

21.2 
4920 4280 

t 
t 4560 t- 

I 
, 4f60 3980 3790 

[ 0.89 B ,1 / 
4070 

Selenium 
3310 

0.8 1.6B 1.3 B 0.79 B 0.98 B 1.1 B 1 1 1.6 B 1.2 B 1.3 B 
Silver 0.385 I 

1 
NDJ ] 

1 
NDJ 1 NDJ 1 NDJ 1 NDJ NDJ NDJ NDJ NDJ 

Sodium 41 35id 3290 6090 383 BJ 291 BJ IISO BJ 464 BJ 66. 
Thallium 0.29 ND 1 

I so 321 BJ 
ND ND ND ND ND ND 1 

I 1 
ND ND 

Vanadium 35.1 ---44.s 49.3 45.5 45.4 44.6 
1 

49.3 44.8 55.9 
Zinc 31.3 1 

41 
127 63.2 J 51.5 J 1 109 

jij OlWl I 5.8 
1 
I 

sa.6 126 I 
I 4100 R I 4 1000 R 1 

!24 
4400 R 1200 R 1300 R 730 R 450 R 3600 R , 490 R 

I __ I I NJT\ 1 In-l I I YD ND ND ND ND ND 3.2 

t ud’ METALS @pm) 
RAMETER .TBc 

Arsenic 0.05 I I ..- ..- .qD ND ND ND ND ND ND 
BtiWXl 1 1 0.059 1 0.039 1 0.02s I ( 1 1 ND ND -#I27 0.029 0.053 1 0.14 
Cadmium 0.005 0.0023 0.0036 ND 0.0029 ND 
Chromium I 

1 1 1 1 1~~ ND 1 0.0036 
0.05 1 0.00: 

Lead 
MeIUUy 

JSelenium 
,OII”tX 

ND O.O!l,, ,,,, 
7 0.03s 0.0073 0.01 0.0073 0.013 0.01 0.019 0.01 

0.015 I ND ND ND ND ND ND 
! 1 

ND ND ND 
0.002 ND ND ND ND ND ND ND ND ND 
0.036 ND ) ND ( ND ND I ND ND ND 0.11 ND 

I “.“30 I I V.tJUI J I U.UIL J I NLIK I NUK I U.UU111 J NDR 0.016 J 0.013 J NDR 

NOTES: 
I) AW&,TBC indicates applicable or relevant utd appropriate requirements; IBC indicates to be considered vahtes (refer to Sections 4.2 and 4.3 for further explanation). Shaded numbers exceed TBC or background vnlues. 

2) Assigned letters adjacent to nmmical values are data qualifiers. Refer to Section 2.1 I for further explanation. 

3) ppb indicates I concentration of parts per biion; ppm is parts per million. 

4) ND means not detected, less than detection limit. Refer to Section 2.2 for further explanation. NA indicates not analyzed. 



TABLE 4-32 
AREA A WETLANDS AND LANDFILL 

SUMMARY OF GROUND WATER ANALYTICAL DATA (ORGANICS) 

R I ABAWTBC 

ND 
ND 
ND 
ND 

1 J 
10 

r 
ND 
140 

1 ND ] ND 1 ND ( ND 1 ND 1 ND 1 ND 1 ND 1 ND 
ND 
ND 

ND ND ND ND ND 
ND ND ND ND ND 

151 1 
VOWTILE ORGANICS &p&a) 

Naphthalene I 280 TBC 1 CTDEP ND ND 3J ND 6J ND ND ND ND ND 
2-Methylnaphthalene __ ND ND ND ND ND ND ND ND ND ND 

3 Total Noncarcinogenic PAH 6 
Phthdam 
bis(2-ethylhexyl)phthalate 1 6 ARAR/2TBC 1 MCLKTDEP 1 ND 1 ND 1 ND ) ND 1 ND 1 ND 1 ND ) ND 1 ND 1 ND 

2,QDimethylphenol 
Benzoic Acid 
1,2,4-Trichlombenzene 

Aroclor 1254 

-- ND ND ND ND ND ND ND ND ND ND 
__ ND ND ND ND 45 ND ND ND ND ND 

70 ARAR MCL ND ND ND ND ND ND ND ND ND ND 
TCL PlZ.S’TIcLDEs%pCBs &b) 

I 0.5 Alum I MCL 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 



TABLE 4-32 (continued) 
AREA A WETLANDS AND LANDFILL 

SUMMARY OF GROUND WATER ANALYTICAL DATA (ORGANICS) 

I PARAMETER 

Il,2 Dichloroethene 

ARABs/TBC 

70 TBC 

1 SAMPLE ID: 1 2LMWllS 1 2LMWlSD t 2WMWlD I 2WMW2D 1 2WMW3S 12WMW3D 12WMW4D I 2WMWSS I 2WMW6S iZWMW6D 
TCL VOLATILE ORGANIC9 &pb) 

MCL ( ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND ND ND ND 
Trichloroethene 5ARAR MCL ND ND ND ND ND ND ND ND ND ND 
Benzene 5 AIuRlTBC MCLKTDEP 10 J ND ND ND ND ND ND ND ND ND 
1,1,2,2-Tehachloroethane 0.5 TBC CTQEP ND ND ND ND ND ND ND ND ND ND 
Chlorobenzene 100 TBC CTDEP 220 ND ND ND ND ND ND ND ND ND 
Ethylbenzene 700 ARAR ND _~ ND PMCL ~120 ND ND ND ND ND ND ND 
Xylene (total) 530 TBCAoOOARAR CTDEPBKL 840 Y ND ND ND ND ND ND 1JY ND ND 

Total Volatile Opttics 1190 1 
TCL SEMZ-VOWIZCE ORc WVItX @pb) 

Noniudnaigcrrie PM 
I 

Naphthalene 280 TIic 1 CTDEP 1 15 J 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND I 
2-Methylnaphthalene _- 3 J r ND 1 ND 1 ND ND ND ND 

1 
( 1 1 

IQ I I I I I I 
ND 1 ND 

I I Total Noncarcino~enic PAH , .Y I I I ,__ I I I,,,, I I , 
Phihu?iite& .’ .’ 
bis(2-ethylhexyl)phthalate ( ~ARARI~TBC I MCUCTDEP 1. 42 1, 6J I ND 1 ND 1 ND 1 ND I 2J 1 ND 1 ND 1 13 
OtherSemLVotarik t&iu& : 

NOTES: 
1) ARAI(IIIBC indicatea applicable 01 rekwmt and appqmiate requiremen ts: TX! indicata to be Ewsidurd valued (refer to Section 4.2 for tiuihm explanation). Shaded numban exceed ARARITEC values. 

2) Assigned l&km adjacent to mmxrical value are data qualities. Rcfa to Section 2.11 for hnthu explanaticm. 

3) ppb indlcatcs I commtmtion of parts pa billion; ppm is partn pa millim 

4) ND maw IWI detectad. Iem than d&&ion limit. Rcfa to Section 2.2 for IiHher explanation. NA indicates not amI@. 

. 
6) ‘lh acronym adjacent to the ARAR/lBC value indicata the source of the value. Refer to Table 4-2 or glossary for tkrths explanation. 



TABLE 4-33 
AREA A WETLANDS AND LANDFILL 

SUMMARY OF GROUND WATER ANALYTICAL DATA (INORGANICS AND RADIOLOGICAL) 

..- , ..- , I.” ‘.U l.Y A.” ..- 

ND ) ND ii;; ND ND ND ND 
Nl-l 1 112 B 62.9 B 33.4 B 32.9 B 18.5 B 31 B 
..Y , ND ND ND ND ND ND 
Nn I Mrl Nn 

KciL 
.- , . . ..-!4.? 1 17.9 1 1.5 I 3.3 2.9 I 



TABLE 4-33 (continued) 
AREA A WETLANDS AND LANDFILL 

SUMMARY OF GROUND WATER ANALYTICAL DATA (INORGANICS AND RADIOLOGICAL) 

NOTES: 
1) ARARwTBC indicata applicable or r&vmt and appmpriate rrquiranents: ‘IBC indhts to be mmddemd values (refer to Section 4.2 fur tier explanation). 

2) Assigned lettaa adjacent to numuical values M data qualitia. Rcfa to Section 2.1 I for tinihe explanation. 
Shaded numbas exceed ARAR/lBC values 

3) ppb indicata a cancmtmtion of parts ps billion; ppm is partr pe million. 

4) ND mema not detected, leaa than detection limit. Refa to Section 2.2 for tinthu explanation. NA indicattcs not analyzed. 

5) Radiological cautihwnt values have an assigned +I- range due to ample htsfamca 



TABLE 4-34 
AREA A DOWNSTREAM AND OBDA 

SUMMARY OF GROUND WATER ANALYTICAL DATA (ORGANICS) 

ND 
ND 
ND 

WVICS @pb) 
Gil 
. . _.___ I I 

bis(2ethylhexyl)phtbalate I 2 1 CTDEP I 41 1 ND 1 ND 
TCL PEsTIcm~~cBs fjg 

1 ND 
I. 1 ND 1 ND 1 ND ND 

PQ) 

jTCL Pesticides/PCBs I -- I 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND I 

NOTES: 
1) AIURABC imlkata applicable or relevant and appropriate qukments: TBC indicates to be considered values (refer to Section 4.2 for further explanation). Shaded numbers exceed ARAWIBC values. 

2) Assigned letters adjacent to numaical vahwa are data qualiF~crs. Refer to Section 2.11 for tin+her explanation. 

3) ppb indicatea a conc.cnlrati~ofplutspclbiio”:ppmispnttspcrmiuio”. 

4) ND mans not &t&cd, kss tlmn detection limit Refer to Section 2.2 for fiutber explanation. NA indicates not analyzed 

5) Only tbe parameters detected PC listed above, ail others were not detected 

6) llx acronym adjacent to he ARARflW value indicates the source of the v&e. Refer to Table 4-2 or glossy for further explanation. 

t 



TABLE 4-35 
AREA A DOWNSTREAM AND OBDA 

SUMMARY OF GROUND WATER ANALYTICAL DATA (INORGANICS AND RADIOLOGICAL) 

PARAMETER I ARARdTBC 1 SAMPLE ID: 1 2DMWlOD t 2DMWllS 1 2DMWllD 1 2DMWlSD 1 2DMW16S 1 2DMW16D 1 3MW12S T 3MW12D 
TAZ. ZNORGANZCS @pb) 

Aluminum 200 TBC SMCL NDJ 1 ND ND 1 44.5 BJ 1 ND ND ND 1 ND 
Antimmy 6ARAR MCL ND I ND ND I ND ND 
Arsenic so ARAR MCL ND ND L- ND 

1 
t NT 

B 

I 
J 100 ARAIu5oTElc t 

39.6 
ND 

MCLKTDEP 
I 

ma 
I I ND ND 

T 1300 ti50TBc 1 MCLKTDEP 1 ND1 I 5 BJ ND 1 --ND 
I 

1 
300 TFC I SMCL I 287 I J 101 J I P,dI 

1s ARAR I MCL I NDJ ND 
__ 1 8960 J 15600 I 

SMCL 
MCL 

CTDEP 

MCLKTDEP 
CTDEP 

Notif. Level 

LO6 J IIS 
ND NDJ ( ND ND NDJ 1 ND NDJ 1 ND I 

20.7 J3J tS.2 BJ 1 19.2 Bf 19.2 BY 20.5 BJ 33.4 BJ 19.7 BJ 24.2 BJ 
5000 7210 7780 4440 B 2520 B 12600 14300 14900 

ND ND ND ND ND 1.8 B ND 2.5 B 
ND ND ND ND ND ND ND ND 

88800 19ooO0 194OOO 57200 44500 3 WOO0 478000 560000 
Nl-3 ND NT)R 1 ND NT)R Nfl 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

so TEE 
2ARAR 

100 TIC 

Thallium 
Vanadium 

50 -6TBC 
36 

28000 TBC 
I 2AluR I MCL ND NDR 1 

50 TBC CTDEP I ND 
Zinc 
Boron 
Cyanide 

Gross Alpha 

_ .- _ .- - .- -.- _- *.- 
ND ND ND ND ND ND ND 

2000 ‘lx CTDEP 8.1 BJ 6.7 BJ 6.1 BJ 4 BJ 22.8 J 23.3 J 14.4 BJ 10.4 BJ 
600 TBC USEPA HA 6900 JR 7500 R 1600 R 3400 R 2200 R 11000 R 11000 R 11000 R 
200 ARAlu14oTElc MCLKTDEP , ND NDJ ND ND NDJ NDJ NDJ ND 

RAl.woLoGKALcoNsTiTiJE~~~~~ 
1 5 I Screening Level 3.1 I,,,, 18.5 ,, t 8.9, 2.1 0.2 1.5 1 25.7 t ,,,,29.3 

NOTES: 
1) ARARdlBC indicates applicable or relevant and appqmiatc rquimnmta; TX indicated to bc conaidmd values @fez to Section 4.2 for tiuthu explanation). Shaded numbus exceed ARARllBC values. 

2) Ami& lcttas adjacent to numerical values mr data qualifies. Refs to Section 2.11 for htha expl.m.hon. 

3) ppb indicates a concmtmtion of parts ps billion; ppm is parts pa million. 

4) ND means not ddcctad. lea than ddection lit. Refs to Section 2.2 for htha explanation. NA indicat6 not anslyzcd. 

5) Radiological ccmtihmt ve.lue have on assigned +I- range due to mmpk intafmce. 

6) The acronym adjacmt to the ARAfUlBC value indicates the source of the value. Refa tO Table 4-2 or glossary for tirthm cxplmtion. 
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BORING LOG 2W TB 1 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1X6-10 

LOCATION: AREA A WETLAND 

DATE STARTEO: 9/X/90 

OATA COMPLETED: Q/05/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC. 

DRILLER: JON YEATON 

DRILLING METHOD’ HOLLOW STEM AUGER 

SAMPLING METHOO: SPLIT SPOON 

GROUND ELEVATION: 6‘1.5 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL: - 

DATUM: SUBASE 

WEATHER: 75’. PARTLY CLOUDY 

INSPECTOR: ERIK NESS 

CHECKED BY: ERIK NESS 

O-2 
WOH I 

2-4 
WOH 

4-6 
WOH 

6-8 
WOH 

E-10 
WOH 

IO-12 
WOH 

I I I I I Im 
i 

WELL 
Y CONSTRUCTION 

,![’ color, SOIL. admlxture, moisture, 

NA 

NA 

5- NA 

NA 

WOH I 

---L-l 
fine sand, trace shell tragments, 

15-17 
11 

100 12.0 wet, DREDGE SPOIL 

race shell fragments. 
nc,, ,,,,,,E SPOIL J 1”” I,.U , 0 

Page 1 of 2 



BORING LOG 2W -i-B 1 
PROJECT: IA STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION, AREA A WETLAND 

DATE STARTED: g/05/90 

DATA COMPLETED: 9/05/90 

DRILLING CONTRACTOR. EMPIRE SOILS INVESTIGATIONS, 

DRILLER. JON YEATON 

DRILLING METHOO: HOLLOW STEM AUGER 

SAMPLING METHOD’ SPLIT SPOON 

GROUND ELEVATION: 67.5 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL: - 

DATUM: SUBASE 

INC WEAlHER: 75’, PARTLY CLOUOY 

INSPECTOR: ERIK NESS 

CHECKED BY: ERIK NESS 

l&l I SOIL DESCRIPTION IZI I 
VISIUAL 
PrlhlT *u 

SPLIT 
;POON 

GTLtF BLOWS color, SOIL, admixture, moisture, 

07 

i7l 
WELL 

5 
‘: CONSTRUCTION 

L 

;r 

% 

I I I I Grading to little clay, little sand I II 

trace roots, TOP 



BORING LOG 2W TB 2 
PROJECT. IR STUDY NSB - NLON 

PROJECT NO. 1256-10 
LOCATION: AREA A WETLAND 

DATE STARTED: g/06/90 

DATA COMPLETED: g/06/90 

ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLEk JON YEATON 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD’ SPLIT SPOON 

GROUND ELEVATION: 68.2 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL: - 

DATUM: SUBASE 

WEATHER: 70’, FOGGY 

INSPECTOR: ERIK NESS 

CHECKED BY’ ERIK NESS 

ISI I w 
SPLIT W’ 
;POON z 
AMPLE k 
IEPTH BLOWS HNU color, SOIL, admixture, motsture, 

(ft) PER 6’ (mm) other notes, ORIGIN 

WELL 

SOIL DESCRIPTION 
? CONSTRUCTION 

v 
b”!” I c11.1, L 

z z 

k 
h 
D 

( R;P,bown, organic Silt, some roots, 

o-2 j WoH ’ j 100 j 0.4 E 

1 
Irk grey. SILT and CLAY, trace 

f!ce sand, trace shell fragments, 1 nnrnrr e.nn,, 

3 

we1. untutllz >i-UIL 
2-4 WOH 100 0.6 

” 

4-6 WOH 100 1.0 

I I 1 AUGER TO 10.0 feet I II 

Dark grey, SILT and CLAY, trace 
fine sand, trace shell fragments, 
wet, DREDGE SPOIL 

/ AUGER TO 15.0 feet I II 

srk grey, SILT and CLAY, trace 
fine s_a_“_d,!r_acp_$ell fragments, 
wet, DRtUtit StJUIL 

rage 101 z 



BORING LOG 2W TB 2 
PROJECT: IR STUOY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

OATE STARTED: g/06/90 

OATA COMPLETED: 9/06/90 

ORILLING CONTRACTOR‘ EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JON YEATON 

DRILLING METHOD. HOLLOW STEM AUGER 

SAMPLING HETHOO: SPLIT SPOON 

GROUNO ELEVATION: 66.2 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL’ - 

DATUM: SUBASE 

WEATHER: 70’. FOGGY 

INSPECTOR: ERIK NESS 

CHECKEO BY: ERIK NESS 

WELL 

z SOIL DESCRIPTION 
l-u 

SPOON 
;AMPLE 

BLOWS HNU 
color, SOIL. admlxture. moisture, 

PER 6” (mm) 
other notes, ORIGIN 

AUGER TO 25.0 feet 

DREDGE SPOIL 

4 
Page 2 of 2 



K? WELL 
T > ^: CONSTRUCTION 

,,. + 

2-4 0 NA 

I Grew. SILT and CLAY, trace fine 
sand, trace shell fragments, wet, 

1 s- J-6 1 ‘OH 1 100 0.6 1 ;Km;EE;; feet 

other notes, unlbl~ 

ALL ROOTS AND WATER 0.0 

0 NA NA N IA 

NA N IA 

0 3 0 

6.0 

BORING LOG 2W TB 3 
PROJECT: IR STUOY NSB - NLON 

PROJECT NO: 1X6-10 

LOCATION. AREA A WETLANO 

DATE STARTED. a/31/90 

DATA COMPLETED: 6/3l/QO 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER. JON YEATON 

DRILLING METHOO: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 71.9 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION’ - 

WATER LEVEL: - 

OATUM: SUBASE 

WEATHER: 65’. HAZY. HUMID 

INSPECTOR: ERIK NESS 

CHECKED BY: ERIK NESS 

Grey. SILT and CLAY, little fine 10.0 

I IO-12 
WOH 

--l---4 100 14.0 
sand, trace shell fragments, wet, 
DREDGE SPOIL 0 3 0 

AUGER TO 15.0 feet 12.0 

Grey, SILT and CLAY, little fine 
sand, trace shell fragments, wet. 

100 a.0 DREDGE SPOIL 

--t--l I AUGER TO 20.0 feet 

4-A 1 1 
to-22 ( ( 

Grey, SILT and CLAY, little fine 
sand. trace shell fragments. wet. 

I I I 
1 100 1 10.0 / OREdGE SPOIL 

A Tl ANTIC 

15.0 

0 : 30 

17.0 

77xl 20.0 

vaye I UI L 



B::.:RING LOG 2W TB 3 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

DATE STARTEO: B/31/90 

OATA COMPLETED: R/31/90 

ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JON YEATON 

DRILLING METHOO: HOLLOW STEM AUGER 

SAMPLING METHOO: SPLIT SPOON 

GROUND ELEVATION. 71.9 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL: - 

DATUM: SUBASE 

WEATHER: 85’, HAZY, HUMID 

INSPECTOR: ERIK NESS 

CHECKED BY: ERIK NESS 

I m 

7 
WELL 

. > .- 
2 CONSTRUCTION 

SOIL DESCRIPTION 

I I I AUGER TO 25.0 feet I I 

sa_t@~apshell frqments, wet, 

Page 2 ot 2 



BORING LOG 2W TB 4 
PROJECT: IR STUOY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION. AREA A WETLAND 

DATE STARTED’ Q/06/90 

OATA COMPLETE0 Q/06/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, 

DRILLER: JON YEATON 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION’ 83.5 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL’ - 

DATUM: SUBASE 

INC. WEATHER: 60’ HAZY, HUMID 

INSPECTOR. ERIK NESS 

CHECKED BY: ERIK NESS 

WELL 

2 SOIL DESCRIPTION 
? VISIUAL 7 CONSTRUCTION 

3 
L 

I I CONTAM. 

=: 

z 
z 

HNU color, SOIL, admixture, motsture, 

bpml 
other notes, ORIGIN 

% 

Dark brown, organic SILT and CLAY, 
:rgapC;y sand, trace roots, damp, 

rage i OT 1 



BORING LOG 2W TB 6 

SPLIT 
;POON 

F&; 
rft) 

o-2 

2-4 

4-6 

10-12 

12-14 

IS-17 

PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1X6-10 

LOCATION: AREA A WETLAND 

DATE STARTED: Q/06/90 

OATA COMPLETED: g/06/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JON YEATON 

ORILLING METHOO: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

BLOWS 
PER 6’ 

WOH 
1 1 

WOH 

WOH 

WOH 

WOH 1 
1 I 

WOH I 

WOH 1 
I 1 

HNU 
(PPml 

0.2 

7.0 

NA 

NA 

SOIL DESCRIPTION 

color. SOIL, admixture, molsture. 
other notes, ORIGIN 

Dark brown, ORGANIC SILT and 
\ ROOTS, wet / 

Grey. SILT and CLAY, trace fine 
sand, trace shell fragments, wet, 
DREDGE SPOIL 

Grey, SILT and CLAY, little fine 
sand, trace shell fragments, wet, 
DREDGE SPOIL 

AUGER TO 10.0 feet 

NORECOVERY 

AUGER TO 15.0 feet 

Grey. SILT and CLAY, little fine 
sand, trace shell fragments, wet, 
DREDGE SPOIL 

AUGER TO 20.0 feet 

Grey. SILT and CLAY, little fine 
sand, trace shell fragments, wet, 
DREDGE SPOIL 

GROUND ELEVATION: 70.3 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL’ - 

DATUM: SUBASE 

WEATHER: 80’ , Hhi’Y. HUMID 

INSPECTOR, ERIK NESS 

CHECKED BY: ERIK NESS 

AL 
IM. 

- 

;&! 

- 

1 

I 

I 

Page 1 of 2 



BORING LOG 2W TB 6 
PROJECT: IR STUOY NSB - NLON 

PROJECT NO: 1X6-10 

LOCATION: AREA A WETLAND 

OATE STARTED’ 9/06/90 

DATA COMPLETEO: g/06/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: JON YEATON 

ORILLING METHOO: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 70.3 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION. - 

WATER LEVEL: - 

DATUM: SUBASE 

WEATHER: 60’. HAZY. HUM10 
INSPECTOR: ERIK NESS 

CHECKED BY: ERIK NESS 

40 

‘” WELL 

z SOIL DESCRIPTION 
? VISIUAL cn 

2 
L CONTAM. 2 

7 CONSTRUCTION 

L 
SPLIT 
SPOON E I I 

iAMPLE if L K 

“%” 
BLOWS HNU color. SOIL. admixture, moisture, E E 
PER 6’ him) other notes, ORIGIN 

AUGER TO 25.0 feel 

Grey, SILT and CLAY, little fine 
sand, trace shell fragments, wet, 
DREDGE SPOIL, end of spoon had 
weathered rock. 

25.0 

26- 25.7 

AUGER REFUSAL AT 25.7 feel 

Page 2 of 2 



BORING LOG 2W TB 7 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

OATE STARTED: g/05/90 

OATA COMPLETED’ g/05/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JON YEATON 

GROUNO ELEVATION: 77.0 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL: - 

DATUM’ SUBASE 

WEATHER. 65. . PARTLY CLOUDY 

INSPECTOR: ERIK NESS 
ORILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 
CHECKED BY’ ERIK NESS 

2 SOIL DESCRIPTION ? VISIUAL 

SPLIT 2 
8 

! u 

WELL 
Y CONSTRUCTION 

L 
CONTAM. L 

SPOON z 
;AMPLE is 

BLOWS 
h 

HNU color, SOIL, admixture, moisture, 
other notes, ORIGIN 

D 
PFR R’ InnI”\ 

2-4 
1 1 

I I 

4-6 WOH WOH 

1 I 

IO-12 
WOH 

1 

0.2 ’ 
ROOTS, moist f-l 

ace 
-1 

I 
Grey brown. SILT and CLAY, tr,-_ 
fine sand. mottled. moist. DREDGE 

2,0 i-1 
fine sand, trace shell fragments, 

,,. ;I 
sand’ trace shell fragments wet 

AUGER TO 10.0 feet 

Grey. SILT and CLAY, trace fine 
sand, trace shell fragments, wet 
DREDGE SPOIL 

AUGER TO 13.5 feet 

I”” , “.L h Grey. SILT and CLAY, trace fine- 3 In I I I 
sand. trace shell fragments, wet 
DREDGE SPOIL I 
AUGER REFUSAL AT 13.7 feet 

A Jl ANTIC Page 1 of 1 



l&l I 
I I cn 

z 
WELL 

SOIL DESCRIPTION 5 $ 
7 CONSTRUCTION 

w -“.. t 

SPLIT x’ 
/ 

SPOON E 2 2 - 

iAMPLE if2 
,’ wz=> 

z-~>-l ‘Ey 
P z 

aLows HNU color, SOIL, admixture. moisture, % 
~u.l~Wbe~O~ L Pi 

PER 6’ bpm) 
other notes, ORIGIN 

O’-IW-J rY 
Z~U3I 5 

-I 0 
cl7 

0 NA 

Grev. SILT and CLAY. trace fine k7d 6.0 
sand: trace shell fragments,wet, 

6-8 / wo,(;oH / 100 1 2.0 1 DREDGE SPOIL ~~~ 

- I 

/ 

AUGER TO 10.0 feet 

I AUGER I I I 
II 

I II 
Grey, SILT and CLAY, trace fine 

10 I k7vl 10.0 
sand, trace shell fragmentswet, 

‘“-IL I ’ 2 I 
_ ,.-^^- ---*. untubt ziruk 

I II 

I I 
Dark brown. oraanic SILT and CLAY. 

h\ trace fine sand’. trace roots, TO?’ 
12.0 

12-14 
24 
89 

I IU 
14.0 

BORING LOG 2W TB 8 
PROJECT: IR STUDY NSE - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

OATE STARTED: E/30/90 

OATA COMPLETED: 8/30/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JON YEATON 

DRILLING METHOO: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION. 79.5 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL: - 

DATUM: SUBASE 

WEATHER: 55’, HAZY, HOT AN0 HUMID 

INSPECTOR, ERIK NESS 

CHECKED BY: ERIK NESS 

ROOTS, NO SOIL RECOVERY I I l-l O.O 
0 NA 

30 1 

A Tl ANTIC 
n- 
rage 101 1 



BORING 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

OATE STARTED: 05/24/90 

DATA COMPLETED: 05/24/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER. JON YEATON 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

LOG 2w MW 1s 
GROUND ELEVATION: 125.05 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION’ - 

WATER LEVEL’ - 

OATUM: SUBASE 

WEATHER. 70’ PARTLY CLOUDY 

INSPECTOR MICHAEL NEJOL AND ERIK NESS 

CHECKED BY: ERIK NESS 

I I I Im 
i 

WELL 

Ji g 

7 CONSTRUCTIOb 

k 
SPLIT 
SPOON 
$bh;L; 

RI nwc color, SOIL. admixture. moisture. 
- -  -_“ . ,_  

(f1) PER 6” km) other notes, ORiGlN -’ 

Brown. fine to coarse SAND and 
0 

n e 48 -_ - GRAVEL, trace silt, damp 1 

/ ,,{ 

0 40 

0 60 

‘4-R I ‘00” I h I .,I I water encountered, no well installed I _llIIII I II 
NA 

Page 1 of 1 



BORING LOG 2W MW 1D 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1X6-10 

LOCATION: AREA A WETLAND 

DATE STARTED: 08/28&O 

DATA COMPLETED: 09/06/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

DRILLING METHOD’ AIR ROTARY 

SAMPLING METHOD: 

SPLIT 
SPOON 
;AMPLE 
DEPTH 

(ft) 
BLOWS 
PER 6’ 

ANT 

HNU 

:ppm) 

SOIL DESCRIPTION 

color, SOIL, admixture, morsture, 
other notes, ORIGIN 

NOT SAMPLED 

BEDROCK 

GROUND ELEVATION: 128.05 

PROTECTIVE CASING ELEVATION: 127.58 

WELL ELEVATION: 127.58 

WATER LEVEL: IO.66 1@3/21/91) 

OATUM: SUBASE 

WEATHER: 70’. SUNNY 
INSPECTOR: AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKED BY: ERIK NESS 

VISIUAL 
CONTAM 

II 
0.0 

t , \ ; 3.00 

’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\ /’ \ / 
’ I-’ I 
\I\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
‘l-/I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

‘I-/I 
\/\/ 

’ I-’ I 
\I\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

‘I-‘1 
\/\/ 

’ I-’ I 
\/\I 

‘l-/I 
\/\/ 

‘I-/I 
\/\/ 

‘I-/I 
\/\/ 
/,-/A 

WELL 

CONSTRUCTION 
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BORING LOG 2W MW ID 
PROJECT. IR STUDY NSB - NLON 

PROJECT NO: 1X6-10 

LOCATION: AREA A WETLAND 

GATE STARTED’ 06/26/90 

DATA COMPLETED: 09/06/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

DRILLING METHOD’ AIR ROTARY 

SAMPLING METHOD: 

GROUND ELEVATION: 126.05 

PROTECTIVE CASING ELEVATION: 127.56 

WELL ELEVATION: 127.56 

WATER LEVEL: IO.86 l@3/21/911 

DATUM: SUEASE 

WEATHER: 70’ . SUNNY 
INSPECTOR: AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY: ERIK NESS 

SPLI‘ 
SPOOI 
;AMPL 

BLOWS 
PER 6’ 

HNU 

(PPR 
- 

SOIL DESCRIPTION 

color. SOIL, admixture, moisture, 
other notes, ORIGIN 

21- 

I 

26-1 

31- 

36- 

41- 

SIUAL 
NTAM 

T 

- 

+ 

- 

- 
j: 
r: ._ 
- 

3 WELL 
7 ‘: CONSTRUCTION 

: & 
c El 

k 

P 
: t. 

E 

r 1 E 

: 

\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\I\/ 

‘l-/I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

‘I-‘( 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

‘I-‘1 
\/\/ 

’ I-’ I 
\/\/ 

‘I-/I 
\I\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\ / 

ti 
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BORING LOG 2W MW 1D 
PROJECT: IR STUDY NSG - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLANO 

DATE STARTED: 06/26/90 

DATA COMPLETED: 09/06/90 

ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

ORILLER: CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOO: 

GROUND ELEVATION: 128.05 

PROTECTIVE CASING ELEVATION: 127.58 

WELL ELEVATION: 127.56 

WATER LEVEL: 10.66 lO3/21/9ll 

DATUM’ SUBASE 

WEATHER’ 70’, SUNNY 
INSPECTOR: AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKEO BY: ERIK NESS 

SPLIT 
iPOON 
AMPLE 
IEPTH 

lfl) 
BLOWS 
PER 6’ 

HNU 

bpm 
- 

SOIL DESCRIPTION 

color, SOIL, admixture, moisture, 
other notes, ORIGIN 

E 
: 

\/L/r 
’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

‘l-/I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\I 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

‘I-‘1 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
> 1’ G 
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BORING LOG 2W MW 1D 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLANO 

DATE STARTED: 08/28/90 

DATA COMPLETE0 09/06/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

ORILLER: CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOD: 

GROUND ELEVATION: 128.05 

PROTECTIVE CASING ELEVATION: 127.58 

WELL ELEVATION: 127.58 

WATER LEVEL’ IO.88 (03/21/!311 

OATUM’ SUBASE 

WEATHER’ 70.. SUNNY 
INSPECTOR. AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKED BY: ERIK NESS 

WELL 

& SOIL DESCRIPTION ? CONSTRUCTION 

SPLIT -2 
SPOON E 
SAMPLE k 
DEPTH BLOWS HNU color, SOIL, admixture. moisture, 

(ft) PER 6’ (pm) other notes, ORIGIN 

84- 

BQ- 

94- 

END OF BORING AT 95.55 feet 

99- 

104- 

- 
Page 5 of E 



BORING LOG 2W MW 2s 
Pr .T: IR STUOY NSB - NLON 

PF ,.T NO: 1256-10 

LOCATION AREA A WETLANO 

DATE STARTED: 08/23/90 

DATA COMPLETED: 08/23/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JON YEATON 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 110.45 

PROTECTIVE CASING ELEVATION’ - 

WELL ELEVATION: - 

WATER LEVEL: - 

OATUM: suS~sE 

WEATHER: 70’ , CLOUDY 
INSPECTOR: MICHAEL NEJOL AN0 ERIK NESS 

CHECKED BY: ERIK NESS 

Ln 
7 

WELL 

* 2 CONSTRUCTION 

Brown, medium to coarse SAND and 

70 
GRAVEL, damp. FILL 

0.0 

.race 

d-R zn I 17 - CllI 

Dark brown, fine SAND and SILT, 
trace asphalt, trace roots, moist, 

5.0-11.8 Light to dark grey, fine 
grained gneiss quartz plagioclase 

, , 

biotite, and potassium feldspar, 

’ I-’ I 
\/\, 
’ I-’ I 

’ -< Occasional potassium feldspar rich 
coarse grained bands. Mamacoke 

1.8-23.0 Light grey to orange pink, 
‘I-/I 
\/\/ 

’ I-’ I 
\ I\/ . , 
’ i-’ I 

/\ 

’ I-’ I 
/\ 

’ I-’ I 
/\ 

’ I-’ I 
/\ 

_ 

’ I-’ I 
/\ 

’ I-’ I 
/\ 

’ I-’ I 
/\ 

’ I-’ I 
/\ 

‘l-/l 
/\ 

5.0 

Y 



/, 

BORING LOG, 2W MW 2s 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

OATE STARTED’ 08/23/QO 

OATA COMPLETEO: 08/23/QO 

ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: JON YEATON 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOO: SPLIT SPOON 

GROUND ELEVATION: 110 45 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL: - 

OATUM: SUEASE 

WEATHER: 70’ CLOUDY 
INSPECTOR: MICHAEL NEJOL AN0 ERIK NESS 

CHECKEO BY: ERIK NESS 

WELL 

z SOIL DESCRIPTION 
? 

.xy 
L 

2 CONSTRUCTION 

v 
SPLIT 
SPOON E 

L!s 
z 

I 

AMPLE !kL 

IEPTH BLOWS HNU 
color, SOIL, admixture, moisture. 

h 
13 E 

(ftl PER 6’ km) 
other notes, ORIGIN 

No water encountered, no well 
installed, end of core at 23.0 ft. 

21- \/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
b ‘1 * 

23.0 

26- 

rage L OT L 



BORING LOG 2W MW 2D 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

DATE STARTED: 08/28/90 

OATA COMPLETEO, 09/04/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

DRILLING METHOD AIR ROTARY 

SAMPLING METHOO: 

SPLIT 
jPOOh 
iAMPLI 

w 

I 
r 

i BLOWS 
PER 6’ 

HNU 
(PPm 

SOIL DESCRIPTION 

color, SOIL, admixture, moisture, 
other notes, ORIGIN 

NOT SAMPLED 

BEDROCK 

GROUNO ELEVATION: 110.45 

PROTECTIVE CASING ELEVATION: 110.22 

WELL ELEVATION. 110.22 

WATER LEVEL’ 22.85 (03/21/91) 

DATUM: SUBASE 

WEATHER: 75‘. FOGGY 
INSPECTOR: AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKED BY: ERIK NESS 

3 
, 

; 
c 

i 

: 

: 

\ 
/ 

\ 
/ 

\ 
/ 

\ 
/ 

\ 
/ 

\ 
/ 

\ 
/ 

\ 
/ 

\ 
/ 

\ 
/ 

\ 
/ 

\ 
/ 

\ 
/ 

\ 
/ 

\ 
/ 

\ 
/ 

\ 
/ 

\ 
/ 

\ 
/ 

\ 
4 

WELL 
CONSTRUCTION 
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BORING LOG 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

DATE STARTED: 08/28/90 

DATA COMPLETED: 09/04/90 

ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER. CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOD. 

2W MW 20 
GROUND ELEVATION: 110.45 

PROTECTIVE CASING ELEVATION: 110.22 

WELL ELEVATION: 110.22 

WATER LEVEL’ 22.85 103/21/911 

DATUM: SU~ASE 

WEATHER’ 75‘ 1 FOGGY 

INSPECTOR, AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKED BY: ERIK NESS 

rage 2 ot 



BORING LOG 2W MW 2D 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

DATE STARTED: 08/28/90 

DATA COMPLETED: 09/04/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

ORILLER: CRAIG CONNER 

DRILLING METHOO: AIR ROTARY 

SAMPLING METHOD: 

GROUND ELEVATION: 110.45 

PROTECTIVE CASING ELEVATION: 110.22 

WELL ELEVATION: 110.22 

WATER LEVEL: 22.65 (03/21/911 

DATUM: SUEIASE 

WEATHER: 75’. FOGGY 

INSPECTOR: AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY: ERIK NESS 

A Tl ANTIC Page 3 of ? 



BORING LOG 
PROJECT: IR STUOY NSE - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

DATE STARTED: 06/22/90 

DATA COMPLETED: 08/22/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JON YEATON 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD SPLIT SPOON 

2W MW 3s 
GROUNO ELEVATION’ 82.6 

PROTECTIVE CASING ELEVATION: 

WELL ELEVATION: 84.37 

WATER LEVEL: 73.78 ~93/21/911 

DATUM: SUBASE 

WEATHER’ 60’. LIGHT RAIN 
INSPECTOR: MICHAEL NEJDL 

CHECKEO BY: ERIK NESS 

A Tl ANTK 

84.50 

Page lor L 



BORING LOG 2W MW 3s 
PROJECT: It7 STUDY NSB - NLON 

PROJECT NO: 1X6-10 

LOCATION: AREA A WETLAND 

DATE STARTED: 08/22/90 

DATA COMPLETED 08/22/80 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

ORILLER: JON YEATON 

DRILLING METHOD’ HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 82.6 

PROTECTIVE CASING ELEVATION: 84.50 

WELL ELEVATION: 64.37 

WATER LEVEL: 73.78 103/21/91) 

DATUM: SUEASE 

WEATHER: 60’, LIGHT RAIN 

INSPECTOR: MICHAEL NEJDL 

CHECKEO BY: ERIK NESS 

SOIL DESCRIPTION 

color, SOIL, admixture, moisture, 
other notes, ORIGIN 

HNU 
toom: 

AUGER TO 25.0 feet 

Dark brown, SILT and CLAY, trace 
shell fragments, wet, DREDGE SPOIL 

25-27 WOH WOH 
1 I 

AUGER TO 30.0 feet 

Dark brown. SILT and CLAY, trace 
shell fragments, wet, DREDGE SPOIL 

O-32 
WOH WOH 

I I 

AUGER TO 35.0 feet 

AUGER TO 40.0 feet 

Brown, fine SAND and SILT, trace 
gravel, wet, 

AUGER REFUSAL AT 41.5 feet 

Page 2 of 2 



BORING 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

DATE STARTED: 08/22/QO 

OATA COMPLETED: 08/28/90 

ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOO: 

LOG 2W MW 3D 
GROUND ELEVATION: 81.68 

PROTECTIVE CASING ELEVATION: 81.36 

WELL ELEVATION: 81.36 

WATER LEVEL: 5.73 (03/21/911 

DATUM: SUSASE 

WEATHER’ 75’ MOSTLY CLEAR 

INSPECTOR: AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY: ERIK NESS 

‘” WELL 
z=- 
E 

SOIL DESCRIPTION c 
& 

‘: CONSTRUCTIOh 

SPLIT xz 
.s 

2 
L 

SPOON 
i 

I 

iAMPLE 
wzz> 

f 

E z-w>A dEy P + 
I 

IEPTH BLOWS color, SOIL, admixture, moisture, : 
*wawx,~, 5 ET 

(f1) 
HNU 

PER 6’ other notes, ORIGIN 
p+xw2 =x D 

bpm) 
~O-JX 5 

m 

FOR OVERBURDEN SOIL 
07 0.0 -K 

DESCRIPTION SEE BORING LOG 
2WMW3S 

5- 

20- 

Page 1 of 7 



BORING LOG 2W MW 30 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 
GROUND ELEVATION. 61.66 

LOCATION: AREA A WETLAND 
PROTECTIVE CASING ELEVATION: 81.36 

DATE STARTEO: 08/22/90 
WELL ELEVATION: 81.36 

DATA COMPLETED’ 08/26/90 
WATER LEVEL: 5 73 103/21/911 

GRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 
DATUM: SUBASE 

DRILLER: CRAIG CONNER 
WEATHER: 75’, MOSTLY CLEAR 

DRILLING METHOD: AIR ROTARY 
INSPECTOR: AKHTER HOSSAIN AND LYNN METCALF 

SAMPLING METHOD: 
CHECKED BY: ERIK NESS 

!2 WELL 

z SOIL DESCRIPTION F 

be5 
< & 

T CONSTRUCTION 

SPLIT 0 z 2 
L 

;POON 
! 

2 wzz> 
a I 

AMPLE 
z 

L 
IEPTH 

z-wI-I dEy 

BLOWS color, SOIL, admixture, morsture, :: o~y;Ly”aa k 2 
(f1) 

HNU D 
PER 6’ 

a2 E 
(mm) other notes, ORIGIN =~rJ-lI 2 

u-l 

21- 

26- 

41- 
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BORING LOG 2W MW 3D 

PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

OATE STARTED: 08/22/80 

OATA COMPLETED: 08/28/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOD: 

GROUND ELEVATION: 81.68 

PROTECTIVE CASING ELEVATION: 81.36 

WELL ELEVATION: El.36 

WATER LEVEL: 5.73 103/21/91l 

DATUM SUGASE 

WEATHER: 75’, MOSTLY CLEAR 

INSPECTOR: AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKED BY: ERIK NESS 

cn WELL 

& SOIL DESCRIPTION z VISIUAL z 

2 
v CONTAM. 5 & 

? CONSTRUCTION 

L 
SPLIT 
iPOON 8 

2 E: 

k? 
z wzz> P z 

AMPLE 
IEPTH BLOWS HNU 

color, SOIL, admixture, moisture, 
other notes, ORIGIN 

% 

z-wzd jEy 
O~g;y~UO t 

IO% d % 

(f1) PER 6’ (pm) 
=~u-?I 

2 

rage J OT I 



BORING LOG 2W MW 30 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

DATE STARTED. 08/22/90 

DATA COMPLETED 081X3/90 

ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
OAILLER: CRAIG CONNER 

ORILLING METHOO: AIR ROTARY 

SAMPLING METHOD: 

GROUND ELEVATION’ 81.68 

PROTECTIVE CASING ELEVATION: 61.36 

WELL ELEVATION: 81.36 

WATER LEVEL: 5.73 ~03/211911 

OATUM: SUBASE 

WEATHER: 75’. MOSTLY CLEAR 

INSPECTOR. AKHTER HOSSAIN AND LYNN METCALF 

CHECKEO BY: ERIK NESS 

2 WELL 

2 SOIL DESCRIPTION 
1 VISIUAL 

3 
E CONTAM. 2 cl 

? CONSTRUCTION 

L 
SPLIT 
;POON E E 

5 

AMPLE if2 
yZ$Z, 6 

IEPTH BLOWS 
4W4Wbe.Zf !k! z E 

ift) 
HNU color, SOIL, admixture, moisture, % O+sw-l n, 

=~mI % 
7 % 

PER 6’ bpm) other notes, ORIGIN 
rn 

BEDROCK 
?3- ;, / \ , 73.0 

\/\, 

\/\/ 

\/\/ 

\/\/ 

\/\/ 

78- 
\/\/ 

\/\/ 
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BORING LOG 2W MW 3D 
PROJECT: IR STUOY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

OATE STARTEO: 08122/90 

OATA COMPLETEO: 08/26/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

ORILLER: CRAIG CONNER 

ORILLING METHOO: AIR ROTARY 

SAMPLING METHOD: 

GROUNO ELEVATION: 81.66 

PROTECTIVE CASING ELEVATION: 81.36 

WELL ELEVATION: 81.36 

WATER LEVEL: 5.73 103/21/91) 

OATUM: SUBASE 

WEATHER: 75’, MOSTLY CLEAR 

INSPECTOR: AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY: ERIK NESS 

z 
WELL 

z SOIL DESCRIPTION ? VISIUAL 

2 
L CONTAM. 5 

E 
2 

& 
-Y CONSTRUCTION 

SPLIT 2 
ii 

SPOON I Q 

k! L 
WZZF P 

I 

?FT~ 

E 

BLOWS HNU color, SOIL, admixture, motsture, 

z-w>~ ‘Ey 

(ft) other notes, ORIGIN 
is 

-w4wx~aa 5 
p+xw1 EO 

~rnX 5 
E 

PER 6’ bpm) Ln 

84- \/\/ 

' I-' I 
\/\/ 

' I-' I 'I 'I 
\/\/ 

' I-' I 
'I 'I 
'8 'I 

\/\/ 

' I-' I 
'4 'I 
'8 'l 

\/\/ 

' I-' I 
'I 'I 

\/\/ 

’ I-’ I 
'I '8 

89- 
/ \/ 

‘I ‘I 
\/\/ 

’ I-’ I 
‘I ‘I 

‘I ‘I 
\/\/ 

’ I-’ I 
I ‘I 

, ‘I 
\/\/ 

’ I-’ I 
, ‘I I \I 

‘I ‘I 
\/\/ 

94- 
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BORING LOG 2W MW 3D 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 
GROUNO ELEVATION: 81.68 

LOCATIOw AREA A WETLANO 
PROTECTIVE CASING ELEVATION: 81.36 

OATE STARTED. 06/22/90 
WELL ELEVATION: 61.36 

OATA COMPLETED: 08/28/90 
WATER LEVEL: 5.73 tO3/21/91) 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC. 
OATUM: SUBASE 

DRILLER: CRAIG CONNER 
WEATHER: 75’ , MOSTLY CLEAR 

ORILLING METHOD: AIR ROTARY 
INSPECTOR: AKHTER HOSSAIN AN0 LYNN METCALF 

SAMPLING METHOD: 
CHECKED BY: ERIK NESS 

rage b: ot 



, I, 

BORING LOG 2W MW 30 
PROJECT: IR STUDY NS6 - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLANO 

OATE STARTEO: 08/22/90 

DATA COMPLETED: 08/26/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

DRILLING METHOO: AIR ROTARY 

SAMPLING METHOO: 

GROUND ELEVATION: 81.66 

PROTECTIVE CASING ELEVATION: 81.36 

WELL ELEVATION: 81.36 

WATER LEVEL: 5.73 103/21/911 

DATUM’ SUBASE 

WEATHER: 75’. MOSTLY CLEAR 
INSPECTOR: AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKED BY: ERIK NESS 

2 WELL 

z 
m 

SOIL DESCRIPTION 
? VISIUAL 

L CONTAM. 5 
? CONSTRUCTIOt’ 

a$ 
L 

;PLIT 

! 

I I 
,POON 
AMPLE z k 

IEPTH BLOWS HNU color, SOIL, admlxture. moisture, E E 

(11) PER 6’ bpm) 
other notes, ORIGIN 

rn 

END OF BORING AT 127.12 feet 

126- \/\ 
’ I-’ I 

‘1 T ; 
> ” 

127.1 
El ” k g 

131- 

136- 

141- 

146- 



BORING LOG 2W MW 4D 
PROJECT: IR STUDY NSG - NLON 

PROJECT NO: 1X6-10 

LOCATION: AREA A WETLAND 

DATE STARTED: 09/19/90 

OATA COMPLETED: 09/27/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

DRILLING HETHOO: AIR ROTARY 

SAMPLING METHOD: 

GROUNO ELEVATION: 93.07 

PROTECTIVE CASING ELEVATION: 92.69 

WELL ELEVATION: 92.69 

WATER LEVEL: 7.43 (03/21/911 

DATUM: SUGASE 

WEATHER: 65. , CLEAR, SUNNY 
INSPECTOR: AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKED BY: ERIK NESS 

SPLIT 
;POON 
‘AMPLE 

,B,‘,o”,s 

color. SOIL, admixture, moisture. 
. 

2 WELL 
z ? CONSTRUCTION 

-1 
2 

& 
I: 

L 
4 8 I 
w 

t. g J 
k 
8 

FOR OVERBURDEN SOIL 
DESCRIPTION SEE BORING LOG 

I H----l~~0 

\ / \ / 9.0 
' I-' I 
\/\/ 

' I-' I 
\/\/ 
/ ,-/ 
\/\/ 
'I-') 
\/\/ 
' I-' I 
\/\/ 
' I-' I 
\/\/ 
' I-' I 
\/\/ 
' I-' I 
\/\/ 
' I-' I 
\/\/ 
’ I-’ I 
\/\/ 
‘I-‘1 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
/- , /‘ 

rage 1 ot 6 



BORING LOG 2W MW 4D 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

DATE STARTED: 09/19/90 

DATA COMPLETED’ 09/27/90 

DRILLING CONTRACTOR’ EMPIRE SOILS INVESTIGATIONS. INC. 

DRILLER’ CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOD’ 

GROUND ELEVATION: 93.07 

PROTECTIVE CASING ELEVATION: 92.69 

WELL ELEVATION: 92.69 

WATER LEVEL: 7.43 (03/21/91) 

OATUM: SUBASE 

WEATHER: 65’, CLEAR, SUNNY 
INSPECTOR’ AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY’ ERIK NESS 

Page 2 of E 



BORING LOG 2W MW 4D 
PROJECT: IR STUDY NSE - NLON 

PROJECT NO. 1256-10 

LOCATION: AREA A WETLAND 

DATE STARTED: 09/19/90 

DATA COMPLETED: 09/27/90 

ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

DRILLING METHOD AIR ROTARY 

SAMPLING METHOD: 

GROUND ELEVATION. 93.07 

PROTECTIVE CASING ELEVATION: 92.69 

WELL ELEVATION, 92.69 

WATER LEVEL: 7.43 (03/21/91) 

DATUM: SUBASE 

WEATHER: 65’. CLEAR, SUNNY 

INSPECTOR: AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY: ERIK NESS 

WELL 
2 SOIL DESCRIPTION - CONSTRUCTIOh 

SPLIT as- 
SPOON u” 

g;pTLHE 
E 

BLOWS HNU color, SOIL, admIxture. moisture, 
(ft) PER 6’ (mm) other notes, ORIGIN 

42- \/\A 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\f 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 

47- ’ I-’ I 
\/\/ 
’ I-’ I 

‘J ‘I I 
‘I ‘I 

\/\/ 
’ I-’ I 

‘0 ‘I 
‘I ;, 

\/\/ 
’ I-’ I 

‘1 ‘I 
‘I ‘I 

\/\/ 
’ I-’ I 

‘I ‘I 
‘I ‘I 

\/\/ 
‘l-/I 

‘I ‘I 
‘I ‘I 

\/\/ 
52- ’ I-’ I 

I, ‘, Y I \I 

rage 3 ot tj 



BORING LOG 2W MW 40 

PROJECT: IR STUDY N’S8 - NLON 

PROJECT NO: 125X-10 

LOCATION AREA A WETLAND 

DATE STARTED: OQ/lQ/QO 

OATA COMPLETED’ 09/27/90 

ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

ORILLING METHOD: AIR ROTARY 

SAMPLING METHOD: 

GROUND ELEVATION: 93.07 

PROTECTIVE CASING ELEVATION: 92.69 

WELL ELEVATION: 92.69 

WATER LEVEL’ 7.43 (03/2l/Qll 

OATUM: SIJBASE 

WEATHER: 65’. CLEAR, SUNNY 
INSPECTOR’ AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKED BY: ERIK NESS 

Page 4 oi t 



BORING LOG 2w MW 40 
PROJECT: IA STUOY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

OATE STARTED: 09/19/90 

OATA COMPLETED: 09/27/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC. 

DRILLER’ CRAIG CONNER 

ORILLING METHOO: AIR ROTARY 

SAMPLING METHOD: 

GROUNO ELEVATION: 93.07 

PROTECTIVE CASING ELEVATION: 92.69 

WELL ELEVATION: 92.69 

WATER LEVEL: 7.43 LO3/2l/QlI 

OATUM: SUBASE 

WEATHER. 65‘. CLEAR, SUNNY 
INSPECTOR’ AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKED BY: ERIK NESS 

2 WELL 

z SOIL DESCRIPTION 1 VISIUAL F CONSTRUCTION 

SPLIT is 
_ !G . CONTAM. 

SPOON :: 
2 

z 

;“E”b;LHE BLOWS HNU color, SOIL, admixture, moisture, 
other notes, ORIGIN 

% 
(11) PER 6’ (mm) rn 

84- 

89- 

94- 

99- 

104- 

r c 
rage 5 ot t 
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BORING LOG 2W MW 5s 
PROJECT: IR STUDY NSB - NLON GROUND ELEVATION: 73.5 
PROJECT NO: 1256-10 PROTECTIVE CASING ELEVATION: 77.16 
LOCATION: AREA A WETLAND 

DATE STARTEO: g/4/90 
WELL ELEVATION: 76 46 

DATA COMPLETED: Q/4/90 
WATER LEVEL’ 73.60 (03/21/9ll 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 
OATUM: SUBASE 

ORILLER: JON YEATON 
WEATHER: 75‘, CLEAR SKIES 
INSPECTOR. ERIK NESS 

DRILLING HETHOO: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 
CHECKED BY: ERIK NESS 

WELL 

z SOIL DESCRIPTION 
- CONSTRUCTION 

SPLIT a$ 
SPOON 8 

~AEMPPTLHE 
nw 

BLOWS HNU color, SOIL, admixture, moisture, 

lfl) PER 6’ born1 other notes, ORIGIN 

n-7 - . ’ 1 loo 1 o.6 I’d”,“,:‘aZEP,:“f~CLAY, trace 1 ’ 
finpk&and. mottled, moist, DREDGE 

I 
3.7 I I 1 tiraalng to trace shell fragments I I 

.n a,. I 11 I_ Î̂  ̂ fine-Sand. mottled, wet, DREDGE I I 

3-13.2 100/2” 100 0.6 

Gray, fine to coarse SAND, little fine 
Gravel, little Silt, wet. 

END OF BORING AT 13.2 feet 

Page 1 of 1 



BORING LOG 2W MW 6s 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

DATE STARTED: 10/03/QO 

OATA COMPLETED, 10/03/QO 

DRILLING CONTRACTOR, EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: JOE RAAB 

ORILLING METHOO: HOLLOW STEM AUGER 

SAMPLING METHOO: SPLIT SPOON 

GROUND ELEVATION: 83.4 

PROTECTIVE CASING ELEVATION: 85.03 

WELL ELEVATION: 84.67 

WATER LEVEL: 77.04 103/21/911 

DATUM: SUBASE 

WEATHER: 70’ ( CLEAR SKIES 

INSPECTOR: ANNA SULLIVAN AND ERIK NESS 

CHECKED BY’ ERIK NESS 

SPLIT 
;POON 
AMPLE 
IEPTH 

(f1) 

o-2 

2-4 

4-6 

6-8 

BLOWS 
PER 6’ 

16 I6 
37 

80 
9 10 

77 
9 11 

20 a 
87 

8-10 
79 

32 65 

ANT 

- 

>- 
E 

r?’ 
E 
!z 

- 

75 

100 

100 

30 

75 

iNU 

3pm! - 

0.1 

0.1 

0.1 

0.1 

0.1 

SOIL DESCRIPTION 

color, SOIL, admixture. moisture, 
other notes, ORIGIN 

Brown, fine to medium SAND, trace 
gravel, trace silt, trace wood, wet at 
6.6 feet 

Brown, fine SAND and GRAVEL, 
trace silt. wet 

AUGER REFUSAL AT 9.5 feet 

IAL 
4M. 

- 

w 

- 

, 

) 

2 

2 

2 

0.0 
0.1 

1.0 

9.5 

- 

I3 

I 
I 

( 

Page 1 of 1 
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BORING LOG 2W MW 6D 
PROJECT: IR STUOY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLANO 

DATE STARTEO: OQ/20/90 

DATA COMPLETED: 09/2l/QO 

DRILLING CONTRACTOR’ EMPIRE SOILS INVESTIGATIONS, INC 

ORILLER: CRAIG CONNER 

DRILLING METHOO: AIR ROTARY 

SAMPLING METHOD: 

GROUNO ELEVATION’ 83.2 

PROTECTIVE CASING ELEVATION. 64.67 

WELL ELEVATION: 64.67 

WATER LEVEL’ 9.93 (03/2l/Ql) 

DATUM: SuBASE 

WEATHER: 60’, CLEAR, SUNNY 
INSPECTOR: AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKED BY’ ERIK NESS 

L” WELL 

& SOIL DESCRIPTION 
? VISIUAL ? 

2 
k . 

CONTAM. d 
z : 

z CONSTRUCTION 

v 
SPLIT 

z I 4 
uzz>- $ 

I 
;POON 

E 
I- w c 

AMPLE 
IEPTH BLOWS HNU color, SOIL, admixture, moisture, i 

zz;zd,~o~ ~ 
O+-ILu~ rro 

t; h 
Z~CnX n 

Ift) PER 6’ bpm) 
other notes, ORIGIN 5 

cn 

FOR OVERBURDEN SOIL 
o- 0.0 -r 

DE&Z~;PTION SEE BORING LOG 

lo- 

BEDROCK \ / \ / 10.5 
’ I-’ I 
\/\/ 
‘I-/I 
\/\/ 
‘l-/I 
\/\/ 
’ I-’ I 
\/\/ 
‘l-/I 

15- \/\/ 
’ I-’ I ii I, 

li 
\/\/ 

rage 1 ot 3 



BORING LOG 2W MW 60 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 

DATE STARTED OQ/ZO/QO 

DATA COMPLETED: 09/21/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

ORILLER: CRAIG CONNER 

DRILLING METHOD AIR ROTARY 

SAMPLING METHOD: 

GROUND ELEVATION 83.2 

PROTECTIVE CASING ELEVATION: 84.67 

WELL ELEVATION: 64.67 

WATER LEVEL: 9.93 lO3/2t/Qll 

OATUM: SUEASE 

WEATHER: 60’. CLEAR, SUNNY 
INSPECTOR: AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY: ERIK NESS 

SPLIT 
;POON 
AMPLE 
IEPTH 

(11) 
BLOWS 
PER 6’ 

I SOIL DESCRIPTION 

iNlJ 
porn) 

Color. SOIL, admixture, moisture, 
other notes, ORIGIN 

? VISIL 

L _ CONT 

= I 

% ! 

26- 

31- 

36- 

41- 

\/\ 
’ I-’ I \/\ 

-I 
’ I-’ I \/\ 
’ I-’ I 
2/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\I 
’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\I\/ 

‘l-/I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
iI\/ 

‘I-/I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

/ I-’ I 
\/\/ 

’ I-’ I 
, ” 4 
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BORING LOG 2W MW 60 
PROJECT: IR STUDY NSB - NLON 

PROJECT ND: 1256-10 

LOCATION: AREA A WETLANO 

DATE STARTED: OQ/ZO/QO 

OATA COMPLETED: OQ/Zl/QO 

ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOD: 

GROUNO ELEVATION: 63.2 

PROTECTIVE CASING ELEVATION: 84.87 

WELL ELEVATION’ 84 67 

WATER LEVEL: 9.93 (03/2l/Ql) 

DATUM: SUBASE 

WEATHER: 60’, CLEAR, SUNNY 

INSPECTOR: AKHTER HOSSAIN AND LYNN METCALF 

CHECKEO EY’ ERIK NESS 

07 

& SOIL DESCRIPTION 7 VISIUAL 5; 
WELL 

- CONSTRUCTIOh 
w 

SPLIT wg L CONTAM. 2 & 

2 2 
L 

SPOON 

2&F 
ii 

(ft) 
81 ‘WS HNU color, SOIL, admixture, morsture, 

PE- 5’ wm) 
other notes, ORIGIN 

END OF BORING AT 46.03 feet 

52- 

57- 

62- 

A Tl ANTIC Page 3 of 3 



BORING LOG 2L TB 1 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION AREA A LANDFILL 

DATE STARTED: Q/25/90 

DATA COMPLETED: Q/25/90 

DRILLING CONTRACTOR’ EMPIRE SOILS INVESTIGATIONS, INC 

ORILLER: JOE RAAB 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 64.0 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL: - 

DATUM: SUBASE 

WEATHER. 65’ CLEAR SKIES 
INSPECTOR: ERIK NESS 

CHECKED BY: ERIK NESS 

In 

2 SOIL DESCRIPTION 
? VISIUAL E 

WELL 

L 
= CONSTRUCTION 

w 5 

SPLIT x6 

t CONTAM. 
L 

SPOON 

%“p’T’HE 

ki 
I 

2 2 

E 
F 

I 

CT E 

BLOWS HNU color. SOIL, admtxture, moisture, E 

gz$.g, jf 
o~w4ww~~ !?I + 

(f1) PER 6’ (rwml 
other notes, ORIGIN =mLnx 

+xw--I m”g 5 E 

iTI 

Grey, SILT and CLAY, trace fine 
sand, trace shell fragments, trace 
wood fragments, wet, DREDGE SPOIL 

Grey, SILT and CLAY, trace fine 
sand, trace shell fragments, trace 
wood fragments, wet, DREDGE SPOIL 

Page lor I 



BORING LOG 2L TB 2 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256-10 
LOCATION: AREA A LANOFILL 

OATE STARTEO: 08/16/90 
DATA COMPLETEO: 06/16/90 
ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

ORILLER: SCOTT METCALF 

ORILLING METHOO: HOLLOW STEM AUGER 

SAMPLING METHOO: SPLIT SPOON 

GROUNO ELEVATION: 64.6 
PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL: - 

OATUM: SUBASE 

WEATHER: 85’. CLEAR SKIES 
INSPECTOR: MICHAEL NEJOL 

CHECKED BY: ERIK NESS 

SOIL DESCRIPTION 

SPLIT x’ 
;POON Ei 
AMPLE kt 
IEPTH BLOWS 

(ft) PER 6’ 

---l-l 
HNU 
bm) 

color. SOIL, admixture, morsture. 
other notes, ORIGIN 

I I I 1 Brown, fine SAND and GRAVEL, I “II 

Dark brown, medrum SAND, some 
gravel, moist, FILL 

Brown, medium SAND, some gravel, 
moist, FILL 

1.3 ’ 

Dark brown, coarse SAND and 
GRAVEL, wet, FILL 

95 

r i 
Dark brown, SILT and CLAY, wet. 
DREDGE SPOIL 

NO RECOVERY 1 II 

16-18 / NA 

NA 

NA 

Iark brown. SILT and CLAY. some I II 

18-20 DREDGE boli 
fine sand wet oil sheen onwater, 

1: I 1 1 DREDGE SPDIL 
Grey-brown SILT and CLAY, Wet, 

-- 
I I 

WELL 
CONSTRUCTION 

12.4 

18.0 

Page 1 of 2 



BORING LOG 2L TB 2 
PROJEC?, IR STUOY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

OATE STARTED: 08/16&O 

OATA COMPLETED: 08/16&O 

ORICLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC 

DRILLER: SCOTT METCALF 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROlJNO ELEVATION: 64.6 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL: - 

DATUM: SUBASE 

WEATHER: 85’, CLEAR SKIES 

INSPECTOR: MICHAEL NEJOL 

CHECKEO BY: ERIK NESS 

WELL 

& SOIL DESCRIPTION 
w 

SPLIT =z 
;POON 
,AMPLE i 
IEPTH BLOWS HNU color, SOIL, admixture, molsture, 

(ft) PER 6’ km-d 
other notes, ORIGIN 

Page 2 of 



BORING LOG 2L TB 3 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1X6-10 

LOCATION: AREA A LANDFILL 

OATE STARTEO: 9/X/90 

OATA COMPLETEO: g/25/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC 

DRILLER: JOE RAAB 

DRILLING METHOO: HOLLOW STEM AUGER 

SAMPLING METHOD. SPLIT SPOON 

GROUNO ELEVATION: 84 6 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION, - 

WATER LEVEL: - 

DATUM: SUEASE 

WEATHER: 75’, CLEAR SKIES 

INSPECTOR. ERIK NESS 

CHECKED BY: ERIK NESS 

SPLIT 
SPOON 

%% 
lft) 

BLOWS 
PER 6’ 

I I I Im WELL 

SOIL DESCRIPTION c ly+!j , E 

color, SOIL, admrxture. moisture, 
other notes, ORIGIN 

HNU 
lnnml 

I 47 I I 
__..._ 

^ ^ 1 \ gravel. trace silt. barni.FiLi I 

I- 

2-4 30 0.4 

0.4 

2-14 
1 I 

I I 
1 1 

75 
sand, trace shell fragments, wet, 

‘.O IL 
NA NA 

I 

NA NA 

! 
NA NA 

ILANIll; 

Brown, fine to medium SAND, some 
gravel, trace silt, damp. FILL I JY 

Brown, fine to medium SAND, son.- 

-I51 

11 Small flakes of rusted metal wet at 

Grey, SILT and CLAY. trace fine 

REFUSAL AT 18.0 feet 

Page 1 of 1 



BORING LOG 2L TB 4 
PROJECT. IR STUDY NSB - NLON 

PROJECT NO. 1256-10 

LOCATION’ AREA A LANDFILL 

DATE STARTEO: g/20/90 

DATA COMPLETED: g/20/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC. 

ORILLER’ JOE RAAG 

DRILLING METHOO’ HOLLOW STEM AUGER 

SAMPLING METHOO: SPLIT SPOON 

GRouNo ELEVATION: 88.2 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL: - 

DATUM: SUEASE 

WEATHER’ 60’, PARTLY CLOUDY 

INSPECTOR: MICHAEL NEJOL 

CHECKEO BY, ERIK NESS 

SPLIT 
SPOON 
IAMPLE 

BLOWS color, SOIL, admixture, moisture, 

PER 6’ 

Brown. medium SAND and GRAVEL, 
damp, FILL 

-. ..- -- .- 

I I UrOWn to DlUe. tine SANU and ASH, 
concrete, damp, FILL 

.? .-.? I -I 

G-8 1 

uarK Drown, meaium 10 coarse, sANu 

i i 1 35 1 0.7 1 and wet at ASH, 8.0 wood, feet, concrete FILL fragments, ; 

71 ,= / no and ASH, wk FILL 

Dark brown fine to medium SAND 

10 0.4 

fin “A 
1’ I -” I “‘- I sana. trace snell tragmenrs, wet. 

nrrrncc CDnTl 

14-16 
1 1 

1 1 

AUGER REFUSAL AT 17.0 feet 

End of boring at 17.0. 

0.0 

12.5 

16.0 

WELL 

CONSTRUCTION 

rage 1 01 1 



BORING LOG 2L TB 5 

PROJECT, IR STUDY NSB - NLON 

PROJECT ~0: 1256-10 

LOCATION: AREA A LANDFILL 

DATE STARTED g/21/90 

DATA COMPLETED’ g/24/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC 

DRILLER, JOE RAAG 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 86.0 

PROTECTIVE CASING ELEVATION’ - 

WELL ELEVATION: - 

WATER LEVEL’ - 

DATUM: SUBASE 

WEATHER: 60’, CLEAR SKIES 

INSPECTOR. MICHAEL NEJOL 

CHECKED BY: ERIK NESS 

L” WELL 

? 2 
CONSTRUCTION 

g 

SPLIT 
SPOON 
;AMPLE 

BLOWS 
color, SOIL, admixture, moisture, 

PFR R’ 

0.7 

2-4 
I 

Dark brown, fine to mediumSAND, 
some wood fragments, damp, FILL 

4-6 0.4 

Dark brown, fine to medium SAND, 
some wood fragments, damp, FILL 

I I Dark brown. fine to medium SAND I II 

1.6 

0.0 

10.0 

rage 1 ot 1 



BORING LOG 2L TB 6 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

OATE STARTED: 06/08/90 

OATA COMPLETED 08/08/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JON YEATON 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION. 66.4 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL. - 

DAlUM: SUBASE 

WEATHER: 75’. LIGHT RAIN 
INSPECTOR: MICHAEL NEJDL 

CHECKED BY: ERIK NESS 

z WELL 

& 
cl7 

SOIL DESCRIPTION 7 VISIUAL F CONSTRUCTION 

2 
L CONTAM. 5 

SPLIT 
E I 2 

i L 

d 
SPOON E 
;AMPLE z L 

wzzF 
z-w>-. ‘Ey ,’ 

T,‘,” 
BLOWS HNU 

color, SOIL, admixture, moisture, w QW4WW~ a h 

other notes, ORIGIN 
0 O+IcLu--I [L- 

=~rnI 

y 
0 

OCD 0. I..--, 5 

-l--l o-2 
15 20 

22 29 65 

GRAVEL, trace glass, trace brick 
0.4 fragments, damp, FILL I 

7-9 
34 III 45 

9-11 
32 
23 

NO RECOVERY 

- I I &own. fine to coarse SAND, moist, I II 

11 Brown. fine to coarse SAND, some 

19-21 
32 35 9o 

I I 
55 100/3 

I I 

ATLANTIC: 

Brown, SILT and CLAY, trace fine 
sand, wet, DREDGE SPOIL 

Grey-brown, SILT and CLAY, trace 
fine sand, wet, DREDGE SPOIL 

L. ;rn, coarse SAND and GRAVE1 I 

NA 20 

I iklil’ 
rage I 0t 1 



BORING LOG 2L TB 7 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION’ AREA A LANDFILL 

RATE STARTED: 06/07/90 

DATA COMPLETED: 08/07/90 

ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JON YEATON 

ORILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHoo: SPLIT SPOON 

GROUNO ELEVATION: 87.4 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL: - 

DATUM: SUBASE 

WEATHER: 75’ , CLOUOY WITH SHOWERS 
INSPECTOR: ERIK NESS AND FRANCIS D’JMONT 

CHECKEO BY: ERIK NESS 

WELL 

z SOIL DESCRIPTION 
CONSTRUCTION 

SPLIT 2 
#POON E 
AMPLE E 
IEPTH BLOWS HNU color. SOIL, admixture, moisture, 

lft) PER 6’ lnnml other notes, ORIGIN 

Brown fine SAND, some gravel, trace 

Grey. SILT and CLAY, trace sand, 

4-6 / 43; 1 30 ( 0.0 / 
trace gravel, damp, DREDGE SPOIL 

Grey. fine SAND and SILT, trace 
gravel. damp. DREDGE SPOIL 

I I AUGER REFUSAL AT 12.2 feet 
.a d”P.,? 3” nn Irl I I 



BORING LOG 2L MW 7s 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256-10 
LOCATION: AREA A LANDFILL 
DATE STARTED: OB/07/90 
DATA COMPLETED: 06/07/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD’ SPLIT SPOON 

GROUND ELEVATION: 62.6 
PROTECTIVE CASING ELEVATION: 64.50 
WELL ELEVATION: 64.37 
WATER LEVEL: 74.47 tO3/21/911 
DATUM: SUBASE 
WEATHER. 75’ , LIGHT RAIN 
INSPECTOR: ERIK NESS ANO FRANCIS OUMONT 
CHECKED BY: ERIK NESS 

WELL 
z SOIL DESCRIPTION 

x2 
2 
k CONTAM. 

2 CONSTRUCTIOF 

SPLIT 
v 

5POON 8 E I 
iAMPLE kz k 
IEPTH 

fftl ,B,L% 
HNU color, SOIL, admixture, moisture, 

other notes. ORIGIN 
% E Inme\ 

-2 57 
7 rn ” 

Brown, coarse SAND and GRAVEL, O-lI 
20 damp, FIL 0.0 

Grey-brown. fine to medium S, ._, 
2-4 1 ; g / 2. ) o,. 1 SOme gravel. damp, FILL 

Grey-brown. fine to medium SI...-. 
some Qravel. trace wood fraaments 

10 0.0 damp,FILL 

52 Ll^^I Grey-brown, fine to medium 
0 an some gravel, damp, FILL 

Brown, medium to coarse SAND and ‘” 

1 32 i--i--i 
Dark grey. medium to coarse SAND, 

^ some gravel, moist, FILL I II 

.^ 1 32 t _ 1 -- 1 some silt, wet. FILL I .- 
Dark brown, fine to medium SAND. 

Dark Qrey, SILT,a,ndspCbfLY, some 
sand,wet, ORED 

Dark Qrey, SILT 
plastic, wet. DREubt ZYI-UIL 

and CLAY trace .nr.r #.#.e*: 

11 

21 

A Tl ANTIC 

Dark grey. SILT and CLAY. trace 
shell fraaments. 

, IL 
wet, DRED’GE SPOIL 

I 1 a0 I 0.0 I - 

Page 1 of 3 



BORING LOG 2L MW 7s 
PROJECT: IR sTuoY NSB - NLON GROUND ELEVATION: 62.8 

PROJECT NO: 1256-10 PROTECTIVE CASING ELEVATION: 64.50 

LOCATION, AREA A LANDFILL WELL ELEVATION’ 64.37 

DATE STARTED 06/07/90 WATER LEVEL: 74.47 [O3/21/Ql1 

DATA COMPLETED 08/07/QO DATUM: SUBASE 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. WEATHER: 75’. LIGHT RAIN 

DRILLER: JON YEATON INSPECTOR: ERIK NESS AND FRANCIS IIUMONT 

ORILLING METHOD: HOLLOW STEM AUGER CHECKEO BY: ERIK NESS 

SAMPLING METHOD: SPL T SPOON 

INU 
)pm: 

U’ISIUI 
:ONTA SOIL DESCRIPTION 

iPLIT 
POON 

pE”6;LHE 
(ft) 

coIor. SOIL. admixture, moisture, 
other notes, ORIGIN BLOWS 

PER 6’ 

$OH WOH 
12 

2-24 

rlOH WOH 
I I ‘4-26 

26-28 

28-30 

Light brown, medium to coarse SAND, 
\ little silt, wet I 

30.2-36.6 Light grey to orange pink, 
Quartz. potassium feldspar, 
plagioclase, biotite. granitic gneiss. 
Mamacoke Formation 

30-32 

36.6-44.8 White to light 
grey-orange pink, medium grained, 
quartz. plagioclase. potassium 
feldspar, biotite, granitic gnerss. 
Mamacoke Formation 

Page 2 of 



BORING LOG 2L 
PROJECT: IR STUDY NSG - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

DATE STARTED: 08/07/90 

DATA COMPLETED: 08/07/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JON YEATON 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

SPLIT 
SPOON 
1AMPLt 
IEPTH 

(ft) 
BLOWS HNU 
PER 6’ tppm: 

SOIL DESCRIPTION 

color, SOIL, admixture, moisture, 
other notes, ORIGIN 

-44.6-50.0 Grading to biotite rich 
fine grained bands, and orange-pink 
to grey fine to medium grained 
bands of primarily quartz. potassrum 
feldspar and plagioclase. 

427 

47. 

52, 

57, 

62 

MW 7s 
GROUND ELEVATION: 82.8 

PROTECTIVE CASING ELEVATION: 84.50 

WELL ELEVATION: 04.37 

WATER LEVEL: 74.47 103/21/91i 

DATUM: SUSASE 

WEATHER: 75.. LIGHT RAIN 
INSPECTOR: ERIK NESS AND FRANCIS DUMONl 

CHECKED BY ERIK NESS 

VISIUAL 
CONTAM. 
- 

2 

4 

- 

z 
-Y 

2 L 
z I 
c z 
s % 

\/\I 
’ I-’ I \/\, 
’ I-’ I \/\/ 
’ I-’ I \/\/ 
’ I-’ I \/\/ 
’ I-’ I \/\/ 
’ I-’ I \/\/ 
’ I-’ I /\ 
’ I-’ I LJ /\ 

’ I-’ I 

50.0 
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BORING LOG 2L MW 70 
;: <ECT: IR STUDY NSE - NLON 

PROJECT NO: 1256-10 

LOCATION’ AREA A LANDFILL 

OATE STARTED: 06/15/90 

DA’TA COMPLETED: 06/09/90 

DRILLING CONTRAC’TOR: EMPIRE SOILS INVESTIGATIONS. INC 

DRILLES CRAIG CONNER 

ORILL’ YESHOD: AIR ROTARY 

SAMP?. METHOD: 

m WELL 

z 
Li 

SOIL DESCRIPTION 7 VISIL,..- F CONSTRUCTION 

SPLIT WY 
L 

CONTAM. 

SPOON :: I 

;AMPLE iti E 

BLOWS HNU color, SOIL, admixture, moisture. 8 

PER 6’ Iwn) 
other notes, ORIGIN 

In 

7; 

FOR OVERBURDEN SOIL 
o- 0.0 T 

yFX;;PTION SEE BORING LOG 

20- 

A Tl ANTIC Page 1 of 3 

GROUND ELEVATION: 63.1 

PROTECTIVE CASING ELEVATION: 65.16 

WELL ELEVATION’ 65.16 

WATER LEVEL: 79.76 lO3/21/91) 

DATUM: SUBASE 

WEATHER’ 65’ , MOSTLY SUNNY, HUMID 

INSPECTOR: LYNN METCALF AND ERIK NESS 

CHECKED BY: ERIK NESS 



, /, 

BORING LOG 2L MW 7D 
PROJECT: IR STUOY NSG - NLON 

PROJECT ~0: 1256-10 

LOCATION: AREA A LANDFILL 

DATE S’TARTED: 08/15/90 

DATA COMPLETED: 08/09/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING MEnioc~: 

;PLIT 
iPOON 

FT; 

(f1) 
BLOWS 
PER 6’ 

iNU 

wm - 

SOIL DESCRIPTION 

color, SOIL, admixture, moisture, 
other notes, ORIGIN 

BEDROCK 

GROUND ELEVATION: 83.1 

PROTECTIVE CASING ELEVATION: 65.16 

WELL ELEVATION: 85.16 

WATER LEVEL: 79.76 lO3/21/911 

DATUM: SUBASE 

WEATHER: 65, MOSTLY SUNNY, HUM10 
INSPECTOR: LYNN METCALF AND ERIK NESS 

CHECKED BY: ERIK NESS 

/\ 

I-’ 
/\ 

I-’ 
/\ 

’ ,-/ 

/\ 
’ ,-/ 

/\ 
’ ,-/ 

/\ 
’ ,-, 

/\ 
’ ,-’ 

/\ 
’ I-/ 

/\ 
’ ,-, 

/\ 
’ ,-, 

/\ 
’ ,-, 

./\ 
’ ,-, 

/\ 
’ ,-, 

./\ 
f ,-, 

,/\ 
/- 

I ’ 
./\ 
G 

/‘ 
I 
, 
I 
/ 

‘I 
/ 

‘I 
/ 

‘I 
/ 

‘I 
I 

‘I 
/ 

‘I 
/ 

‘I 
/ 

‘I 
/ 

‘I 
/ 

‘I 
/ 

‘I 
/ 

‘I 
/ 

‘I 
, 

z0.5 



BORING LOG 2L 
PROJECT: IR STUDY NSB - NLON 

PROJECT NC: 1256-10 

LOCATION: AREA A LANDFILL 

DATE STARTED: 08/15/90 

OATA COMPLETED: 08/09/90 

ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOD: 

SPLIT 
SPOON 
iAMPLE 

BLOWS 
PER 6’ 

HNU 
mm) 

SOIL DESCRIPTION 

color, SOIL, admlxture. moisture, 
other notes, ORIGIN 

END OF BORING AT 43.59 feet 

42. 

MW 70 
GROUND ELEVATION: 83.1 

PROTECTIVE CASING ELEVATION: 85.16 

WELL ELEVATION: 85.16 

WATER LEVEL: 79.76 103/21/91) 

DATUM: SUBASE 

WEATHER: 85’. MOSTLY SUNNY, HUMID 
INSPECTOR: LYNN METCALF AND ERIK NESS 

CHECKED BY: ERIK NESS 

ISIU 
ONT, 

IAL 
PM. 

I I WELL 
5 j E /CONSTRUCTION 

I J 

/\ 
2 
-’ I /\ -/ 

43.59 

Page 3 of C 



BORING LOG 2L MW 8s 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

DATE STARTEO: 06/02/QO 

DATA COMPLETED: 06/03/QO 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC. 

DRILLER: SCOTT METCALF 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUNO ELEVATION. 66.40 

PROTECTIVE CASING ELEVATION: 67.85 

WELL ELEVATION’ 67.45 

WATER LEVEL. 86 74 (03/2l/Qll 

DATUM: SUEASE 

WEATHER: 75’. MOSTLY SUNNY 

INSPECTOR. MICHAEL NEJDL 

CHECKED BY: ERIK NESS 

g;; 
AMP1 

IEPT 

(fl) 

- . 

? i 
L 1 

E 
% 

- 

0, 

IUAL 
ITAM 

2 
2 

E 
k 

- 

30 

10 

40 

70 

65 

75 

65 

40 

100 

50 

SOIL DESCRIPTlON - 
;I 
- 

60 

40 

40 

40 

30 

30 

40 

40 

50 

30 

- 

:w J 

- 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

color. SOIL, admixture, morsture, 
other notes, ORIGIN 

BLOWS 
PER 6’ 

HNU 
lmm - 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

o-2 32 
45 14 

16.0 

18.0 

Brown, fine SAND, some gravel, 
damp. FILL 

2-4 

Dark brown, fine to medium SAND, 
trace brick fragments, trace paper, 
damp, FILL 

76 
64 

35 
77 

4-6 

Dark brown, coarse SAND, some 
gravel. trace paper, oil sheen, wet, 
FILL 6-8 

65 
56 

Dark grey, SILT and CLAY, trace 
wood, oil stain, wet, FILL 

8-10 

55 
67 

Red-brown, fine SAND and SILT, 
trace gravel, wet 

o-12 

Brown, fine SAND and SILT, trace 
gravel, wet 10 20 

22 24 

15 I8 
22 29 

24 38 
63 80 

IO too/2 

2-14 

4-16 

6-18 

9-20 

Brown, SAND and GRAVEL, some silt, 
wet 

Brown, coarse SAND and SILT, wet 

Brown, coarse SAND and GRAVEL, 
wet 

AUGER REFUSAL AT 20.5 feet 

Page 1 of 1 4NT, 



BORING LOG 2L MW 80 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANOFILL 

DATE STARTED: OQ/O6/QO 

DATA COMPLETED: OQ/lZ/QO 

ORILLING CONTRACTOR. EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER. CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOO: 

GROUND ELEVATION: 87.1 

PROTECTIVE CASING ELEVATION: 89.33 

WELL ELEVATION: 88.33 

WATER LEVEL: 0.0 103~211Ql1 

DATUM: SUBASE 

WEATHER. 80’. MOSTLY SUNNY. HUMID 

INSPECTOR: AKHTER HOSSAIN ANO LYNN METCALF 

CHECKED BY: ERIK NESS 

2 WELL 

2 SOIL DESCRIPTION 
7 VISIUAL ul Y CONSTRUCTION 

SPLIT 2 
E CONTAM. z & 

L 

;POON 8 
2 

s 
I 

%% 
E k 

uzz* P 2 

BLOWS HNU 
color. SOIL, admixture, moisture, : 

z-w>-I dEy 
o~g~ya~o 5 

(0) PER 6’ (pm) 
other notes, ORIGIN =~mzc 5 

i 

cn 

FOR OVERBURDEN SOIL 
o- 0.0 T 

;&S;;;PTION SEE BORING LOG 

rage 1 ot [: 



BORING LOG 2L MW 80 
PROJECT. IR STUDY NSE - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

DATE STARTED: 09/06/90 

DATA COMPLETED: 09/12/90 

0RILLING CONTRACTOR’ EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

DRILLING METHOO~ AIR ROTARY 

SAMPLING NETHOO: 

GROIJNO ELEVATION: 67.1 

PROTECTIVE CASING ELEVATION: 89.33 

WELL ELEVATION: 69.33 

WATER LEVEL: 0.0 (03/21/9!1 

DATUM: SUBASE 

WEATHER: 60’, MOSTLY SUNNY, HUM10 

INSPECTOR: AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKEO BY- ERIK NESS 

Page 2 of 6 



BORING LOG 2L MW 8D 
PROJECT: IR STUDY N’S9 - NLON 

PROJECT NO’ 1256-10 

LOCATION: AREA A LANDFILL 

DATE STARTEO’ OQ/O6/90 

DATA COMPLETED: 09/12/90 

DRILLING CONTRAClOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER’ CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOO’ 

GROUND ELEVATION: 67.1 GROUND ELEVATION: 67.1 

PROTECTIVE CASING ELEVATIO PROTECTIVE CASING ELEVATION: 69.33 IN: 89.33 

WELL ELEVATION: 69.33 WELL ELEVATION: 69.33 

WATER LEVEL: 0.0 lO3/21/9lI WATER LEVEL: 0.0 lO3/21/91) 

DATUM: SUBASE DATUM: SUBASE 

WEATHER: 60’) MOSTLY SUNNY WEATHER: 60’) MOSTLY SUNNY, HUMID , HUMID 

INSPECTOR’ AKHTER HOSSAIN INSPECTOR’ AKHTER HOSSAIN AN0 LYNN AN0 LYNN 

CHECKED BY: ERIK NESS CHECKED BY: ERIK NESS 

PLIT 
lOON 
\MPLE 
SPTH 

lft) I 
BLOWS 
DER 6’ 

r 

INU 
)oml - 

SOIL DESCRIPTION 

color, SOIL, admixture, moisture. 
other notes, ORIGIN 

./\/’ 
’ I-’ I 
./\/ 
’ I-’ I 
./\/ 
’ I-’ I 
,/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
I’ I-’ I 
\ / \ / 
’ I-’ I 
\/\/ 

’ I-’ I 
\/\I 

‘l-/l 
\/\/ 

’ I-’ I 
\/\/ 

‘I-/I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\I 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

‘I-/I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
b ‘\ 4 

METCALF 
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BORING LOG 2L MW 8D 
PROJECT: IR STUDY NSS - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

DATE STARTEO: 09/06/90 

DATA COMPLETED: 09/12/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC 

ORILLER: CRAIG CONNER 

ORILLING METHOO. AIR ROTARY 

SAMPLING HETHOO: 

;PLIT 
;POON 
AMPLE 
IEPTH 

(ft) 
BLOWS iNU 
PER 6’ wm) 

SOIL DESCRIPTION 

color, SOIL, admrxture, morsture. 
other notes, ORIGIN 

GROUND ELEVATION: 67.1 

PROTECTIVE CASING ELEVATION’ 69.33 

WELL ELEVATION: 69.33 

WATER LEVEL: 0.0 IO3/21/911 

DATUM: SUBASE 

WEATHER: 80’. MOSTLY SUNNY, HUMID 
INSPECTOR: AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKED BY. ERIK NESS 

IISIUI 
:ONTA 

E 
: 

./\/ 
’ I-’ I 
\/\/ 
/ -/ I I 
\/\/ 
’ I-’ I 
\/\/ 
/ -/ I I 
\/\/ 
‘l-/l 
\/\/ 
’ I-’ I 
\ /\ / 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
‘(-‘I 
\/\/ 
’ I-’ I 
\/\/ 
‘l-/I 
\/\/ 
’ I-’ I 
\/\/ 
‘I-‘) 
\/\/ 
’ I-’ I 
\/\/ 
/I-‘1 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\I 
’ I-’ I 
k. /\ 4 
, 
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BORING LOG 2L MW 80 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

DATE STARTEO’ 09/06/90 

DATA COMPLETED: 09/12/QO 

ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

DRILLING METHOO: AIR ROTARY 

SAMPLING METHOD: 

GROUND ELEVATION: 67.1 

PROTECTIVE CASING ELEVATION: 69.33 

WELL ELEVATION: 69.33 

WATER LEVEL: 0.0 tO3/21/9ll 

DATUM: SUBASE 

WEATHER: 60’1 MOSTLY SUNNY, HUMID 

INSPECTOR: AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKED BY: ERIK NESS 

u-l 

tj 
WELL 

2 SOIL DESCRIPTION 7 VISI’JAL 

2 L 
CONTAM. 

2 

5 

k 

‘: CONSTRUCTIOb 

L 
SPLIT 
;POON E I 

E E 
wzz* 

;: 
z 

AMPLE z 
IEPTH BLOWS HNU color, SOIL. admtxture, moisture, E 

z-w>-r ‘Ey 
Qwaw*~~D 

(ft) PER 6” km) 
other notes, ORIGIN 

Sc,$ip =- 
I?? 

5 
Y (3 

ul 

a4- 

a9- 

94- 

\/\A 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
‘l-/l 
\/\/ 
’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
‘l-/I 
\/\/ 
’ I-’ I 

‘I ‘I 
‘I ‘I 
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BORING LOG 2L MW 8D 
PROJECT: IR STUOY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION’ AREA A LANDFILL 

OATE STARTED: 09/06/90 

OATA COMPLETED: 09/12/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOD: 

;PLIT 
IPOON 
AMPLE 
IEPTH 

(11) 
BLOWS 
PER 6’ 

iNU 
mm) - 

SOIL DESCRIPTION 

color, SOIL, admIxture. moisture, 
other notes, ORIGIN 

END OF BORING AT 124.37 feet 

GROUND ELEVATION: 87 I 

PROTECTIVE CASING ELEVATION. 89.33 

WELL ELEVATION: 89.33 

WATER LEVEL: 0.0 lO3/21/91) 

DATUM: SUEASE 

WEATHER: 80’, MOSTLY SUNNY, HUMIO 
INSPECTOR: AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY: ERIK NESS 

IUAL 
ITAM. 
- 

\/\/ 
1, ,-/ , 
\/\/ 
‘\-‘I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I? I 
\ /’ \ , 
/ -’ I 
\;\1 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\I 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
‘I-/I 
\/\/ 
‘l-/I 
\/\/ 
/,-/, 
\/\/ 
’ I-’ I 
\/\/ 
‘I-‘) 
\/\/ 
‘I-‘1 
\/\/ 
’ I-’ I 
>/\/ 

124.4 
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BORING LOG 2L MW 9s 
PROJECT: IR STUDY NSE - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

DATE STARTED: 08/16/90 

OATA COMPLETED: 08/17/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC. 

DRILLER: JON YEATON 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METiioo: SPLIT SPOON 

GROUND ELEVATION: 85.3 

PROTECTIVE CASING ELEVATION: 88.15 

WELL ELEVATION: 86.96 

WATER LEVEL: 77.96 (03/21/911 

DATUM: SUBASE 

WEATHER: 95’ , CLEAR SKIES, VERY HUMID 
INSPECTOR’ MICHAEL NEJOL AND ERIK NESS 

CHECKED BY: ERIK NESS 

0-l WELL 

z SOIL DESCRIPTION 
7 VISIUAL 5; 

t CONTAM. 
> > 2 CONSTRUCTION 

xg Y v 
SPLIT 
SPOON z 

I 

EZLt-F 
: 

i 
!z 

BLOWS HNU color, SOIL, admixture, moisture, 
other notes, ORIGIN 

i+ 

(ft) PER 6’ (mm) 
I 

Brown, fine to medium SAND and 
GRAVEL, dafTID. FILL 

40 6.5 

Dark brown, fine SAND and GRAVEL, 
trace clay, damp, FILL 

Brown, medium to coarse SAND and 

35 2.8 
GRAVEL, trace wood fragments, 
moist, FILL 

Brown, fine to medium SAND and 
C%ffVFEI;Ltrace paper, trace glass, 

- /I 

35 0.0 I 

WOOD 
IO 

12-14 / ! ! 1 75 / 0.0 1 

Dark grey, coarse SAND and SILT, 
some clay, trace wood fragments, 

I 

II 

wet, DREDGE SPOIL 

14-16 
I 1 
12 

i 

16-18 
21 
12 

Grey. SILT and CLAY. trace fine 
sand, trace shell fragments, trace 
wood fragments, wet, DREDGE SPOlL 

rage 1 0fJ 



BORING LOG 2L MW 9s 
PROJECT. IR ssuoY ~523 - NL~N 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

OATE STARTED: 06/16/90 

OATA COMPLETED: 08/17/90 

ORILLING CONTRACTOR’ EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: JON YEATON 

ORLLLING METHOD. HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

& w 
SPLIT b?’ 
SPOON E 

ipE”ppTLHE 
iit 

BLOWS HNU 
(ft) PER 6’ bm) 

20-22 
WOH WOH 
WOH WOH 

22-24 
WOH WOH 

12 
100 0.0 

26-26 
NA 

I I 

28-30 NA 
I I 

100 0.0 

60 

65 

36-38 
136 ’ I I 5 6 

fine sand, trace gravel, trace wood, 

,o.o~l 
38-40 

4 16 

I I 
12 14 

20 

i , 

GROUND ELEVATION: 85.3 

PROTECTIVE CASING ELEVATION: 68.16 

WELL ELEVATION: 86.96 

WATER LEVEL: 77.96 103/21/91) 

DATUM: SUBASE 

WEATHER: 95’ , CLEAR SKIES, VERY HUM10 
INSPECTOR: MICHAEL NEJDL AND ERIK NESS 

CHECKED BY’ ERIK NESS 

Brown, medtum SAND, trace gravel, 
wet 
Brown, medium SAND and GRAVEL, 
wet 

Brown, fine SAND, some gravel. wet 

Brown, SILT, some gravel, wet 

36- 

WELL 
:ONSTRUCTI :ON - 

rage L OT s 



BORING LOG 2L MW 9s 
PROJE. . IR STUDY NSB - NLON 

PROJEZT NO: 1256- 3 

LOCATION: AREA A LANDFILL 

DATE STARTED: 08/16/80 

DATA COb’C’-ETEO: 06/17/90 

DRILLING : ‘,NTRACTOR’ EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JON YEATON 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOO: SPLIT SPOON 

GROUNO ELEVATION: 85.3 

PROTECTIVE CASING ELEVATION: 86.15 

WELL ELEVATION: 86.96 

WATER LEVEL: 77.86 103/21/911 

DATUM: SUBASE 

WEATHER: 95’ , CLEAR SKIES, VERY HUMID 
INSPECTOR: MICHAEL NEJOL AND ERIK NESS 

CHECKED BY: ERIK NESS 

I ‘” WELL 
” -Y CONSTRUCTION 

k 
z SOIL DESCRIPTION 

7 

SPLIT 2 

g$Jjh 1 14 
L- 

;POON E I I 

#AMPLE E E z 

IEPTH BLOWS HNU 
color, SOIL, admlxture. moisture, 

other notes, ORIGIN 
!z 

95 
O+- E 

rft) PER 6” (pm) 
=~rJll r-74 I - I 

12-44 1 ‘oo’3 / 10 / 0.0 
AUGER REFUSAL AT 42.5 feet 

! 

rage 3 ot : 



BORING LOG 2L M 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO’ 1256-10 

LOCATION: AREA A LANDFILL 

OATE STARTED: 08/20/90 

DATA COMPLETED: 08/29/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOD: 

w 9D 
GROUND ELEVATION. 85.4 

PROTECTIVE CASING ELEVATION: 67.11 

WELL ELEVATION: 87.11 

WATER LEVEL: 26.67 103/21/911 

DATUM: SUBASE 

WEATHER’ 80-I MOSTLY SUNNY, HUMID 
INSPECTOR: AKHTER HOSSAIN ANO LYNN 

CHECKED BY: ERIK NESS 

METCALF 

A Tt ANTIC Page 1 of 3 



BORING LOG 2L MW 9D 
PROJECT’ IR STUDY NSB - NLON GROUNO ELEVATION. 65 4 

PROJECT NO: 1256-10 PROTECTIVE CASING ELEVATION: 67.11 

LOCATION: AREA A LANDFILL WELL ELEVATION: 87.11 

DATE STARTEO: 06/20/90 WATER LEVEL: 26.87 (03/21/9lI 

DATA COMPLETED 08/29/90 DATUM: SUBASE 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

ORILLER: CRAIG CONNER 
WEATHER. 60.1 MOSTLY SUNNY, HUMID 
INSPECTOR: AKHTER HOSSAIN ANO LYNN METCALF 

DRILLING METHOD’ AIR ROTARY CHECKED BY: ERIK NESS 

SAMPLING METHOD: 

m WELL 

& SOIL DESCRIPTION 
-T VISIUAL E 

w . L 
CONTAM. 5 is 

7 CONSTRUCTION 

X=- 2 
0 L 

SPLIT 
SPOON 8 z 

Q 
wzz* 

ti 

E 

z 

k%-z 
z 

z-w>-I jEy z 
h 

BLOWS HNU 
color, SOIL, admlxture. moisture, o~!g~y~“n z; n 

(ft) PER 6’ bm) 
other notes, ORIGIN 

n 
=mcnzc 5i 

rn 

Zl- 

26- 

36- 

41- 

J 42.0 - 
,. rl 



BORING LOG 2L MW 90 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

DATE STARTED: OB/20/90 

DATA COMPLETED: 08/29/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOD: 

‘LIT 
‘OON 

TTF 

(fl) 
BLOWS 
PER 6’ 

/ SOIL DESCRIPTION 

NU 
pm) 

color, SOIL, acimlxlure. moisture. 
other notes, ORIGIN 

END OF BORING AT 59.74 feet 

GROUND ELEVATION: 85.4 

PROTECTIVE CASING ELEVATION: 87.11 

WELL ELEVATION: 87.11 

WATER LEVEL: 26.87 (03/21/91) 

DATUM: SUBASE 

WEATHER: 80’ , MOSTLY SUNNY, HUMID 
INSPECTOf+ AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKED BY: ERIK NESS 

IISIUAL 
:ONTAM. 

G z 

-IA 
t; -1 h 

0 

/\ 

I-’ I 
/\ 

’ 

1 

I-’ I 
/\ 

’ I-’ I 

I- 
3 

/\/ 
’ -/ 

: 
I I 

/\/ 

’ I-’ I 
/\i 

’ -/ , 1 I I 
/\ 

,- 
‘1 

;1/ 
’ I-’ I 

/\/ 

WELL 

z 
I CONSTRUCTION 
L 0 - 

’ I-’ I 
./\z 
, -/ I I 
./\, 
/ I-’ I 
\/\/ 
‘l-/l 
\/\/ 
‘I-/I 
\/\/ 
’ I-’ I 
\/\/ 
‘I-/I 
\/\/ 
‘l-/l 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\I 
’ I-’ I 

’ ’ ’ kl.74 
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BORING LOG 2L MW 13s 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION. AREA A LANDFILL 

DATE STARTED 08/Z/90 

DATA COMPLETED’ 08/22/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER, JON YEATON 

ORILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 86.9 

PROTECTIVE CASING ELEVATION’ BB.BO 

WELL ELEVATION: 88.53 

WATER LEVEL: 75.09 103/21/91) 

DATUM: SUBASE 

WEATHER: 65‘ , CLEAR SKIES, LIGHT WIND 
INSPECTOR: MICHAEL NEJOL AND ERIK NESS 

CHECKED BY’ ERIK NESS 

rn 

z SOIL DESCRIPTION 
T VISIUAL Gi 

WELL 
> = CONSTRUCTION 

w + rnhlT*U .>;r +- 

SPLIT M ’ 
SPOON 8 
SAMPLE kz 
nFPTU El, nwc UP.,, I Color. SOIL. admIxlure molstllre I 

other notes, ORIGIN 

1 s R 1 1 1 GRAViL. damo. Fit I 
Drown medium to coarse SAND and 1 "- 

-2;;gJ 35 I 0.4 

I 

Dark brown, SILT, some gravel, red 

2-4 / fz 5,” ) 100 1 0.0 / feet,‘FILL 
staining. grading to moist at 6.0 

I 1 
0.0 

0.0 

Grading to red. medium SAND and 

8-10 1 ;;:lg / 100 1 NA / , 
t33PVF$,Ltrace ~111. trace piastrc, 

1 

. .- 1 - - 
Grew-brown. SILT, trace gravel. 

10- 

wet. FILL I 
lu-lz 1 6 4 1 lb / 0.0 

Brown. fine SAND and SILT. trace 
. ,2-,4 ( ,!; ) ,. o.. ) blackash,wet,FIil~~~- ‘---- 1 

:;w;I,“:LT, some gravel, some ash, 

14-16 - - 
27 100/l 6o 

-H Orange-pink gneiss. medium to 
coarse grarned. quartz, potassium 
f etdspar , plagroclase with minor 
biotite. Mamacoke Formation 

A Tl,ANTIC Page 1 082 



BORING LOG 2L MW 13s 
PROJECT. IR STUOY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

DATE STARTEO: 08/22/90 

DATA COMPLETED: 08/22/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

ORILLER: JON YEATON 

DRILLING METHOO: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION. 86.9 

PROTECTIVE CASING ELEVATION: 66.60 

WELL ELEVATION’ 86.53 

WATER LEVEL’ 75.09 (03/21/91) 
DATUM: SUGASE 

WEATHER: 65’ , CLEAR SKIES, LIGHT WIN0 

INSPECTOR: MICHAEL NEJDL AND ERIK NESS 

CHECKED BY: ERIK NESS 

L” WELL 

z SOIL DESCRIPTION 
? VISIUAL 7 CONSTRUCTION 

wz 
L 

CONTAM. 
c 

2 & t 

SPLIT 
z El - 

;POON 
E 

E 
I 

AMPLE 
E 

‘E,Y,T,” 
BLOWS HNU 

color, SOIL, admixture, moisture. i4 

PER 6’ (ppm) 
other notes, ORIGIN 

i 

2.3-24.3 Light to dark grey gneiss. 
to finer grarned, more 

brotrte throuohout. Mamacoke 
Formation - 

74.3-31.6 Alternatrng bands of light 
grey. white, dark grey, and light 
orange gneiss. Quart 2, plagroclase, 
potassrum feldspar, and biotite 
banding. Mamacoke Formation 

~1.6-36.0 Light to dark grey, fine to 
medium grained, quartz, plagioclase, 
biotite gneiss. Mamacoke Formatlon 

26- 

31- 

36- 

’ I ’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 
/ -/ 

ii\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\I\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 
/ .-/ . 



BORING LOG 2L MW 13D 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1X6-10 

LOCATION: AREA A LANOFILL 

DATE STARTED: 08/29/90 

DATA COMPLETED: 08/3O/QO 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: CRAIG CONNER 

DRILLING METHOD. AIR ROTARY 

SAMPLING METHOO: 

GROUND ELEVATION: 86.6 

PROTECTIVE CASING ELEVATION: 86.2 

WELL ELEVATION: 88.2 

WATER LEVEL: 5.4 (03/2l/Ql) 

DATUM: SUBASE 

WEATHER’ 80’. MOSTLY SUNNY, HUM10 
INSPECTOR: AKHTER HOSSAIN ANO LYNN METCALF 

CHECKED BY: ERIK NESS 

color. SOIL, admixture. moisture, 
other notes, ORIGIN 

A 71 ANTIC rage 1 ot 3 



BORING LOG 2L MW 130 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANOFILL 

DATE STARTED: 08/29/90 

DATA COMPLETED: 08/30/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC 

DRILLER: CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOD: 

;PLIT 
iPOON 

AMPLE 
IEPTH 

lf1) 
BLOWS 
PER 6’ 

HNU 

mm) 

SOIL DESCRIPTION 

color, SOIL. admixture, moisture, 
other notes, ORIGIN 

GROUNO ELEVATION: 86.8 

PROTECTIVE CASING ELEVATION: 88.2 

WELL ELEVATION: 88.2 

WATER LEVEL: 5.4 103/21/9l) 

DATUM: SUBASE 

WEATHER: 80’. MOSTLY SUNNY, HUMID 

INSPECTOR: AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY: ERIK NESS 

36. 

/\ 
E 1 
’ I-’ I /\ ’ I-’ I 
\/\I 
’ I-’ I 
\/\/ 
‘I-/I 
\/\/ 
‘I-‘1 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\I\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ L 
\/\/ 
/ I-’ I 
\/\/ 
‘I-/I 
\/\/ 
‘I-/I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
‘t-/I 
\/\/ 
‘l-/I 
z /\ .s 



BORING LOG 2L MW 130 
PROJECT: IR STUOY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

DATE STARTED: 08/29/90 

DATA COMPLETED: 08/30/90 

GRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

ORILLER: CRAIG CONNER 

GRILLING METHOD: AIR ROTARY 

SAMPLING METHOD: 

GROUND ELEVATION: 86.8 

PROTECTIVE CASING ELEVATION: 88.2 

WELL ELEVATION: 88.2 

WATER LEVEL: 5.4 (03/21/911 

OATUM: SUBASE 

WEATHER: 80’1 MOSTLY SUNNY, HUMID 

INSPECTOR: AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY: ERIK NESS 

SPLI 
SPOO 
iAMP 
IEPT 

(ft) 
BLOWS 
PER 6’ 

HNI 

(PPI 
- 

SOIL DESCRIPTION 

color, SOIL, admlxture, moisture, 
other notes, ORIGIN 

END OF BORING AT 60.03 feet 

47 

52 

57, 

;2- 

\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 
’ I-’ I 
\/\/ 

’ I-’ I 
\/\, 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

‘I-‘1 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\I\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\I\/ 

’ I-’ I 
\/\, 

‘l-/I 
\I\/ 

‘I-‘1 
L\/\/ 

‘l-/I 
\/\/ 

I' I-' bo.03 
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BORING LOG 2L MW 14s 
PROJECT: IR STUDY NSE - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

DATE STARTED: 07/31/90 

DATA COMPLETED 07/31/QO 

ORILLING CONTRACTOR’ EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER. SCOTT METCALF 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD’ SPLIT SPOON 

GPLIT 
#POON 
AMPLE 
1EPTH 

ift) 
BLOWS INU 
PER 6” )pmj 

o-2 

2-4 

9 16 
26 26 

15 0 
48 

4-6 
96 
47 

6-8 

8-10 

10-12 

65 
43 

58 
12 14 

11 40 
50/5 

12-14 
17 100 

70 

7 

10 

100 

85 

60 

40 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

GROUND ELEVATION’ 91.9 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL’ - 

DATUM’ SUBASE 

WEATHER’ 85’ CLEAR SKIES 
INSPECTOR: MIKE NEJOL 

CHECKEO BY. CURT KRAEMER 

SOIL DESCRIPTION I 

E wi 
2. 

color, SOIL, admixture, moisture, fb 0, 
other notes, ORIGIN 

(3 =I 
I 

Brown, fine to coarse SAND, trace 
silt, some gravel, damp, FILL 

Brown, fine to coarse SAND and 
GRAVEL, trace silt, damp 

Brown, fine SAND and SILT, trace 
wood fragments, damp 

Brown, ftne to medium SAND, little 
gravel, trace silt, damp 

Brown fine to coarse SAND, little 
gravel, trace silt, moist 

AUGER REFUSAL AT 13.0 feet, NO 
WELL INSTALLED, only indication of 
moisture was in bottom six inches of 
boring. 

40 

40 

60 

70 

0 

0 

5 

‘VQ 
3 

vu; 

vu: 
‘a; 
b b 

) 0; 
0 *C 
1-c 0 

0 0 
0 0 

0 0 
0 0 

0 0 
0 0 

0 0 
0 0 

0 0 
0 0 

0 0 

. . . 
. . . 

0.0 

4.0 

6.0 

8.0 

12.0 

13.0 

I 
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BORING LOG 2L MW 140 
PROJECT: IR STUDY NSE - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

RATE STARTED’ 08/07/90 

DATA COMPLETED. oa/t5/so 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER. CRAIG CONNER 

DRILLING METHOD AIR ROTARY 

SAMPLING METHOO: 

GROUND ELEVATION: 91.8 

PROTECTIVE CASING ELEVATION: 93.80 

WELL ELEVATION: 93.90 

WATER LEVEL: 5.23 iO3/21/91) 

DATUM: SUBASE 

WEATHER: 85.1 HOT, HUMID 
INSPECTOR: AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY: ERiK NESS 

BLOWS 
PER 6’ 

HNU 

(mm 
- 

SOIL DESCRIPTION 

color, SOIL, admtxture, moisture, 
other notes. ORIGIN 

0.0-13.5 NOT SAMPLED 

BEDROCK /\ 
I- 

I ’ 
/\ 

’ 1-f 
/\ 

r - / 
:\ 

I- / 
L 

’ ,-/ 
/\ 

’ ,-/ 
/\ 

’ ,-/ 
/\ 

’ ,-/ 
/\ 

13.5 
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BORING LOG 2L MW 14D 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

DATE STARTED: Oa/O?/ErO 

DAlA COMPLETED: 08/15/90 

ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER’ CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOD: 

GROUND ELEVATION: 91.8 

PROTECTIVE CASING ELEVATION: 93.90 

WELL ELEVATION: 93.90 

WATER LEVEL: 5.23 lO3/21/91) 

DATUM: SUBASE 

WEATHER: 85’, HOT, HUMID 
INSPECTOR. AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY: ERIK NESS 

color, SOIL, admixture. moisture, 

END OF BORING AT 27.0 feet 

A T1 ANTIC 
I oyc L “I 



BORING LOG 2L MW ITS 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 
GROUND ELEVATION: 82 48 

PROTECTIVE CASING ELEVATION. 82.46 
LOCATION: AREA A LANDFILL 

DATE STARTED: 08/15/00 
WELL ELEVATION: 82.12 

DATA COMPLETED: 08/15/90 
WATER LEVEL: 76.23 (03/21/91) 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 
DATUM: SUBASE 

DRILLER: JON YEATON 
WEATHER. 80.1 MOSTLY SUNNY. HUMID 

INSPECTOR: MICHAEL NEJDL 
DRILLING METHOO: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 
CHECKED BY: ERIK NESS 

SPLIT 
SPOON 

ZP?tF BLOWS 
(ft) PER 6’ 

O-2 15 17 
12 40 

2-4 50 12 
70 

I WELL 

I&I I SOIL DESCRIPTION I 2 I - CONSTRUCTIOn 
t 

xg 
8 
k 

HNU color. SOIL, admixture, moisture. 

km-n) 
other notes, ORIGIN 

Brown, fine SAND and GRAVEL, 

65 
damp. FILL 

0.1 

40 0.1 

I I I Brown, fine to medium SAND and 
75 16 GRAVEL. damn FTI I -11 

Grey-brown, fine to medium SAND 
ri-B 1 :I”,’ 1 4. / o,, 1 and GRAVEL moist. FILL 

Brown, medium SAND and GRAVEL, 10 

some silt. trace paper, wet, FILL I 1 

0.0 

Dark brown, SILT and CLAY, wet, 
DREDGE SPOIL 

16-18 
21 

--l--l 

Dark brown, fine SAND and SILT, 
95 0.0 trace stems and plant matter. 

21 DREDGE SPOIL 

Piece of weathered bedrock in end 

8-20 
a 

10016 100 ’ 
of catcher. 18.5 - - 

0.0 AUGER REFUSAL AT 18.5 feet 0 50 

. -. 1 L .--- I. 
rage 1 ot 1 



BORING LOG 2L MW 170 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO’ 1256-10 

LOCATION’ AREA A LANDFILL 

DATE STARTEO: 06/16/90 

OATA COMPLETED: 06/20/90 

ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC 

ORILLER: CRAIG CONNER 

ORILLING METHOD: AIR ROTARY 

SAMPLING METHOO: 

GROUND ELEVATION: 62.62 

PROTECTIVE CASING ELEVATION: 62.37 

WELL ELEVATION: 62.37 

WATER LEVEL. 5.23 (03/21/9il 

OATUM’ SUBASE 

WEATHER. 60’) MOSTLY CLEAR 
INSPECTOR. AKHTER HOSSAIN AND LYNN METCALF 

CHECKED 6Y: ERIK NESS 

cn WELL 

& SOIL DESCRIPTION 
7 VISIUAL G 7 CONSTRUCTIOh 

SPLIT ME 
L CONTAM. 2 & 

SPOON 
i 

I 2 % 
L 

iAMPLE k 
+zg, .zw I z 

BLOWS HNU color, SOIL, admixture, motsture, E 
o~wawap~~~ -1 L 

other notes, ORIGIN 
+xw--I KE 

PER 6’ (pm) 
=~fflx 5 

% 

cn 

E 

I 

A TI ANTIC Page 1 of 2 

-. 



BORING LOG 2L MW 170 
PROJECT: IR STUOY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

DATE STARTEO: 06/16/QO 

OATA COMPLETED’ 06/2O/QO 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

ORILLER: CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOD: 

GROUNO ELEVATION: 62.62 

PROTECTIVE CASING ELEVATION: 62.37 

WELL ELEVATION. 62.37 

WATER LEVEL: 5.23 LO3/2l/Ql) 

DATUM: SUBASE 

WEATHER: 80’. MOSTLY CLEAR 
INSPECTOR: AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY’ ERIK NESS 

l-‘aCje Z OT i 



BORING LOG 2L MW 18s 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

OATE STARTED: 06/03/QO 

OATA COMPLETEO: 06/07/QO 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: SCOTT METCALF 

DRILLING METHOO: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

o-2 
22 30 
29 19 

2-4 22 45 
26 12 

!- 14 
NA 

l-16 
62 
33 

j-18 
32 
22 

50 

35 

30 

10 

30 

25 

30 

0 

15 

r5 

75 
I 
r 

HNL 
[PPfl - 

6.1 

0.8 

3.2 

0.5 

0.6 

0.1 

0.1 

rlA 

3.1 

I.0 

1.4 

SOIL DESCRIPTION 

color, SOIL, admixture, moisture, 
other notes, ORIGIN 

Brown, medium SAND and GRAVEL, 
damp, FILL 

Grey, medium SAND, some ash, trace 
wood fragments, damp, FILL 

Brown, medium SAND and GRAVEL, 
trace leaves, damp, FILL 

Brown, medium to coarse SAND and 
GRAVEL, morst, FILL 

Brown, medium SAND and GRAVEL, 
trace paper. trace wood fragments, 
wet, FILL 

Brown, medrum SAND and GRAVEL, 
trace wood fragments, wet, FILL 

El;wFIyarse SAND and GRAVEL, 

NO RECOVERY 

I33;vn. fine SAND, trace gravel, wet, 

Brown, SILT and CLAY, trace wood 
fragments, wet, DREDGE SPOIL 

Dark brown, SILT and CLAY, trace 
shell fragments, wet, DREDGE SPOIL 

GROUND ELEVATION: 77.94 

PROTECTIVE CASING ELEVATION’ 77.94 

WELL ELEVATION: 77.60 

WATER LEVEL: 71.55 (03/2l/Ql) 

DATUM: sui3~sE 

WEATHER: 75’, OVERCAST 

INSPECTOR: MICHAEL NEJDL 

CHECKED BY: ERIK NESS 

- 

_I 

z 
I. 

- 

121 

12t 

12t 

14t 

151 

40 

35 

NA 

30 

40 

3c 

Page 1 of 2 



BORING LOG 2L MW 18s 3G 2L MW 18s 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256-10 
LOCATION: AREA A LANDFILL 

OATE STARTED: 06/03/Qo 

OATA COMPLETEO: 08/07/QO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. I-. .Y1..., L8.I. 
DRILLER. SCOTT METCALF 
DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD. SPLIT SPOON 

cDn’lr’n =’ =VATION: 77.94 GROUNO ELEVATION: 77.94 
PROTECTIVE CASING ELEVATION’ 77.94 CASING ELEVATION’ 77.94 

WELL ELEVATION: 77.60 IION: 77.60 

WATER LEVEL: 71.55 (03/2l/Ql) L: 71.55 ~03/2l/Qll 

DATUM: SUBASE ASE 

WtA IHtH: r5’ , OVERCAST WEATHER: 75’, OVERCAST 
‘L’Co=Ptnn~ MICHAEL NEJOL INSPECTOR: MICHAEL NEJOL 

CHECKEO BY: ERIK NESS : ERIK NESS 

I I I Iv) WELL 

SOIL DESCRIPTION n 7 CONSTRUCTIOh 
Lu L”N I AM. 

SPLIT x ’ L 

SPOON 8 I 

FEYTF 
nw E 

BLOWS 
(f1) 

HNU color. SOIL, admixture, morsture, E 
PER 6’ (pm) other notes, ORIGIN 

u-l 

20-22 21 
3 , 

NORECOVERY 

22-24 2 I 21 0 NA 

Dark brown. SILT and CLAY, trace 
24-26 21 shell 100 0.4 fragments, wet, DREDGE SPOIL 

12 

28-30 34 4 4 100 0.1 

I I I 
-l----l I 

Dark brown. fine SAND and SIL 

j2-34 ) 10013 / 8. / o.. / 
Brown, medium to coarse SAND and 

GRAVEL. wet 

AUGER REFUSAL AT 33.5 feet 



BORING LOG 2L MW 180 
PROJECT IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

DATE STARTEO: 08/08/90 

OATA COMPLETEO: 08/15/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC 

DRILLER: CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOO: 

SPLIT 
SPOON 
;AMPLt 

BLOWS 
PER 6’ 

HNU 

(pm 
- 

SOIL DESCRIPTION 

color, SOIL, admixture, moisture, 
other notes, ORIGIN 

FOR OVERBURDEN SOIL 
~E$FllTION SEE BORING LOG 

- 
? 
L 
E 
% 
- 

0 

GROUNO ELEVATION’ 77.67 

PROTECTIVE CASING ELEVATION: 77.34 

WELL ELEVATION’ 77.34 

WATER LEVEL. 8.55 (03/21/911 

OATUM: SUBASE 

WEATHER: 80-85’1 MOSTLY CLEAR, HUMID 
INSPECTOR: AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKED BY 

VISIU 
CONT, 

ERIK NESS 

? t 
v 
E 
i% 
0 

WELL 

CONSTRUCTIOI’ 

I 

Page 1 of 3 



BORING LOG 2L MW 18D 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO’ 1256-10 

LOCATION: AREA A LANOFILL 

DATE STARTED. 08/08/90 

DATA COMPLETEO: 08/15/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

ORILLER: CRAIG CONNER 

ORILLING METHOD’ AIR ROTARY 

SAMPLING METHOO: 

GROUNO ELEVATION’ 77.67 

PROTECTIVE CASING ELEVATION: 77.34 

WELL ELEVATION: 77.34 

WATER LEVEL: 8.55 (03/21/91) 

OATUM: SUBASE 

WEATHER: 80-85’, MOSTLY CLEAR, HUMID 
INSPECTOR: AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKEO BY: ERIK NESS 

rage 2 ot 



BORING LOG 2L MW 18D 
PROJECT: IR STUOY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANOFILL 

OATE STARTEO: 08/08/90 

DATA COMPLETED: 08/15/90 

ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOO: 

GROUND ELEVATION 77.67 

PROTECTIVE CASING ELEVATION: 77.34 

WELL ELEVATION: 77.34 

WATER LEVEL’ 8.55 (03/21/91) 

OATUM: SUBASE 

WEATHER: 80-85’. MOSTLY CLEAR, HUMID 
INSPECTOR: AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY: ERIK NESS 

m WELL 

nt 
z 

SOIL DESCRIPTION 
7 VISIUAL 

zl & 
7 CONSTRUCTION 

L 
CONTAM. 

L 

SPLIT be% 
s 

2 2 
I 4 

SPOON 
iAMPLE ki! k 

&jzzp .z 8 
I 

E 

IEPTH BLOWS HNU 
color, SOIL, admixture, moisture, E 

@K&k+, ~ Y t. 

other notes, ORIGIN *mLnx 
rO 

5 
: 

(f1) PER 6’ km) cn 

42- 

END OF BORING AT 49.03 feet 

52- 

57- 

62- 

rage 3 of 



BORING LOG 2D MW 10s 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A OOWNSTREAM 

OATE STARTED. 09/20/90 

DATA COMPLETED: 09120190 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: JOE RAAB 

DRILLING METHOO: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUNO ELEVATION: 52.8 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL’ - 

DATUM: SUBASE 

WEATHER’ 65’ CLEAR SKIES, LIGHT WIND 

INSPECTOR: MICHAEL NEJDL 

CHECKED BY. ERIK NESS 

‘” WELL 
+ 
E 

SOIL DESCRIPTION ? VISIUAL cn 

E CONTAM. 2 
‘: CONSTRUCTION 

SPLIT WzY 2 
& 
2 

k 

SPOON 

PP?t 
i 

I 
k : 

(ft) 
BLOWS HNU color, SOIL, admixture, moisture, : i 
Pl=R R” other notes, ORIGIN 

Page 1 of 1 



BORING LOG 20 MW 1OD 
PROJECT: IR STUDY NSB - NLON GROUND ELEVATION’ 52.8 
PROJECT NO: 1256-10 PROTECTIVE CASING ELEVATION: 54.52 
LOCA’TION. AREA A DOWNSTREAM WELL ELEVATION. 54.52 
OATE STARTEO: 09/24/90 WATER LEVEL: 10.25 tO3/21/91) 
OATA COMPLETED: 09/25&O 

DRILLING CONTRACTOR, EMPIRE SOILS INVESTIGATIONS. INC. 
DATUM: SUBASE 

DRILLER: CRAIG CONNER 
WEATHER: 65’ CLEAR, COOL 
INSPECTOR: AKHTER HOSSAIN AND LYNN METCALF 

DRILLING METHOD: AIR ROTARY CHECKED BY: ERIK NESS 
SAMPLING METHOD 

I? WELL 

& SOIL DESCRIPTION ? VISIUAL m ? CONSTRUCTION 

Y L 
SPLIT x 

;POON E E 
AMPLE E 
IEPTH BLOWS HNU color, SOIL, admixture, moisture, b 

Ift) PER 6’ bpm) other notes, ORIGIN 
D 

0.0-3.5 Light brown boulders and 
cobbles 

BEDROCK 

A Tl ANTIC Page 1 ot 2 



BORING LOG 20 MW 1OD 
PROJECT: IR STUOY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A DOWNSTREAM 

OATE STARTED’ 09/24/90 

DATA COMPLETED 09/25/90 

DRILLING CONTRACTOR’ EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOD’ 

GROUND ELEVATION: 52.6 

PROTECTIVE CASING ELEVATION’ 54.52 

WELL ELEVATION: 54.52 

WATER LEVEL’ 10.25 fO3/21/811 

DATUM: SueAsE 

WEATHER: 65’, CLEAR, COOL 
INSPECTOR: AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY: ERIK NESS 

II) WELL 

i? SOIL DESCRIPTION 
? VISIUAL z ? CONSTRUCTION 

w . L CONTAM. zl zl 

SPLIT w ’ 
z 

2 I: 
k 

;POON 
I 

AMPLE ii E 
IEPTH 

w 
BLOWS 

(ft) 
HNU color. SOIL. admlxture. moisture, 0 

PER 6’ bpm) other notes, ORIGIN 
cn 

END OF BORING AT 26.09 feet 

31- 

36- 

41- 

Page 2 of 2 



BORING LOG 2D MW 11s 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A DOWNSTREAM 

DATE STARTED: 06/26/90 

OATA COMPLETED: 08/28/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER. JON YEATON 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUNO ELEVATION: 45.4 

PROTECTIVE CASING ELEVATION: 47.77 

WELL ELEVATION: 46.85 

WATER LEVEL: 44.75 (03/21/91) 

OATUM: SUBASE 

WEATHER. 75’ , CLEAR SKIES 

INSPECTOR: ERIK NESS 

CHECKED BY: ERIK NESS 

color, SOIL, admixture, moisture, 
other notes, ORIGIN 

rage I OT I 



BORING LOG 20 MW 11D 
PROJECT: IR STUOY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A DOWNSTREAM 

DATE STAFTEO: OQ/24/QO 

DATA COMFLETEO: OQ/25/QO 

ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC 

OAILLER: CRAIG CONNER 

ORILLING METHOD: AIR ROTARY 

SAMPLING METHOD: 

GROUND ELEVATION: 51.5 

PROTECTIVE CASING ELEVATION: 53.20 

WELL ELEVATION. 53.20 

WATER LEVEL’ 7.97 103/2l/Ql) 

DATUM: SJBASE 

WEATHER: 65’ . COOL, CLEAR 
INSPECTOR: AKHTER HOSSAIN AN0 LYNN METCALF 

CHECKED BY: ERIK NESS 

SPLIT 
SPOOF 
;AMPL’ 

yf:,’ 
-.-.-. 

BLOWS 
PER 6” 

4NT 

- 

.z w 
x& 

i 

- 
HNU 
bm - 

SOIL DESCRIPTION 

color. SOIL, admlxture. moisture, 
other notes, ORIGIN 

_- 
FOR OVERBURDEN ‘~ L 
~;lX;TION SEE EtaRING LOG 

BEDROCK 

- 

Iw 1 

- 

CONSTRUCTION 

/\. 
. ,-/ 

/\. 
’ ,-/ 

I\. 
’ ,-/ 

/\. 
’ ,-/ 

/\. 
- 

17.0 

Page 1 of 2 



BORING LOG 20 MW 11D 
PROJECT: IR STUOY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A OOWNSTREAM 

OATE STARTED: OQ/24/QO 

OATA COMPLETED: OQ/25/QO 

ORILLING CONTRACTOR, EMPIRE SOILS INVESTIGATIONS, INC. . 

DRILLER, CRAIG CONNER 

ORILLING METHOO’ AIR ROTARY 

SAMPLING METHOD: 

SPLIT 
#POON 

iFP$ 

(ft) 
BLOWS 
PER 6’ 

ANT 

- 
iNU 
Porn: 

SOIL DESCRIPTION 

color, SOIL, admixture, mosture, 
other notes. ORIGIN 

END OF BORING AT 25.55 feel 26- 

31- 

36- 

1 

i 

GROUND ELEVATION’ 51.5 

PROTECTIVE CASING ELEVATION: 53.20 

WELL ELEVATION: 53.20 

WATER LEVEL’ 7.97 (03/2l/Qll 

OATUM: SUBASE 

WEATHER. 65’. COOL, CLEAR 
INSPECTOR: AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY’ ERIK NESS 

SIU 
)NT, 

i , , 

> 
:: 
d 
E 
‘; 
- 

25.55 

Page 2 of 2 



L” WELL 

& SOIL DESCRIPTION ? VISIUAL = CONSTRUCTION 

2 
L 

CONTAM. 
? 

2 
26 t 

SPLIT 
SPOON E 

z 2 - 

z 
;yp;L’TLHE it 

BLOWS color, SOIL, admlxture. moisture, h 
HNU 0 

Ift1 PFR A. ,PV3m\ other notes, ORIGIN 

o-2 
67 

I I 
9 12 

5. 
1 

---l-i 4-6 IO 100/5 5o 0.31.~ 5.0-8.4 White lo arev fine orair)ed 
5 

i I 

0 50 

gneiss. quartz, biotite, plagiocla--, 
and potassium feldspar. Mamacoke 
Formation 

., ., 
’ I-’ I 
\/\/ 
‘I-/l 
\/\/ 

-8.4-12.6 Grading to dark grey, 
biotite rich, gneiss, occasional 
lenses of quartz and feldspars. 
Mamacoke Formation 

12.6-23.8 White to grey. fine grained 
gneiss, quartz, biotite, plagioclase, 
and potassium feldspar. Mamacoke 
Formation 

BORING LOG 20 MW 15s 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1X6-10 

LOCATION: AREA A OOWNSTREAM 

OATE STARTED: OQ/iQ/QO 

OATA COMPLETED: OQ/lQ/QO 

GRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JOE RAAB 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 42.2 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL’ - 

OATUM: SUBASE 

WEATHER: 65’ , OVERCAST 

INSPECTOR: ERIK NESS 

CHECKED BY: ERIK NESS 

‘I-/I 
\/\/ 

’ I-’ I 
\/\/ 

lo- ’ I-’ I 
\/\/ 

‘I-/I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

’ I-’ I 
\/\/ 

, _ - 
‘I ‘I 

/\ 
‘I-/I 

/\ 
’ I-’ I 

/\ 

’ I-’ I 
/\ 

~ 

’ I-’ I 
/\ 

‘I-‘) 
/\ 

’ I-’ I 
/\ 

‘I-/l 
/\ 

A Tl ANTIC Page 1 of 2 



BORING LOG 20 MW 15s 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A DOWNSTREAM 

OATE STARTED: OQ/lQ/QO 

DATA COMPLETED: OQ/lQ/QO 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JOE RAAB 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 42.2 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL: - 

DATUM: SuBAsE 
WEATHER: 65’. OVERCAST 

INSPECTOR: ERIK NESS 

CHECKED BY’ ERIK NESS 

SPLI 
SPOO 
iAMP 
3EPT 

(fl) 
BLOWS 
PER 6’ 

HNl 
(ppr - 

SOIL DESCRIPTION 

color, SOIL, admixture, motsture, 
other notes, ORIGIN 

73.8-29.0 Grey to orange-punk. fine 
grarned gneiss. grading to more 
potasstum feldspar than previous 
core sections. 

END OF CORE 29.0 ft. 

26 

31 

36 

41 

7; 

_’ : c. 

/\A 

WELL 
CONSTRUCTIOn 

29.0 

Page 2 of 2 



BORING LOG 20 MW 15D 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A DOWNSTREAM 

DATE STARTED: OQ/lB/QO 

DATA COMPLETED: OQ/lQ/QO 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: CRAIG CONNER 

DRILLING METHOD: AIR ROTARY 

SAMPLING METHOD: 

GROUND ELEVATION. 42.2 

PROTECTIVE CASING ELEVATION: 44.09 

WELL ELEVATION: 44.09 

WATER LEVEL: 5.46 103/21/Qll 

DATUM. SUBASE 

WEATHER, 60‘. CLEAR 

INSPECTOR. AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY: ERIK NESS 

!t WELL 
> 
E 

SOIL DESCRIPTION 
7 VISIUAL 

L CONTAM. 
? 

2 L 
7 CONSTRUCTION 

SPLIT x& 2 
L 

SPOON 

ipE”p’TLHE 
E 

z uzz* 
5 

s 
I 

z-w>-l C;EY k 

If!) 
BLOWS HNU color, SOIL, admixture, moisture, h 

other notes, ORIGIN 
0 

o:$!;:y”a8c. 5 w 

PER 6” bm) 
=fJJfflx z 

0 
m 

0.0-4.0 NOT SAMPLED 
o- 

BEDROCK 

5- 

\/\/ 

lo- 

15- 

END OF BORING AT 19.51 feel 20- 

rage I OT i 



BORING LOG 20 MW 16s 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A DOWNSTREAM 

DATE STARTED: 09/18/90 

OATA COMPLETED: 09/19/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER. JOE RAAB 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOO: SPLIT SPOON 

GROUND ELEVATION: 35.6 

PROTECTIVE CASING ELEVATION’ 38.08 

WELL ELEVATION: 37.95 

WATER LEVEL: 34.30 (03/21/91) 

DATUM: SUBASE 

WEATHER: 60-I CLEAR SKIES. VERY WINDY 
INSPECTOR: LYNN METCALF AND ERIK NESS 

CHECKEO BY’ ERIK NESS 

WELL 
CONSTRUC TION 

2-4 
69 
IO II 

i 
4-6 

100/5 

6-a 26 30 

1 I 13 7 

a-10 

gf;r, f$ to very fine SAND and 

AUGER REFUSAL AT 13.5 feet 

IJage 1 of 1 



BORING LOG 20 MW 16D 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A DOWNSTREAM 

DATE STARTED: 09/13/90 

DATA COMPLETED: 09/18/90 

DRILLING CONTRACTOR. EMPIRE SOILS INVESTIGATIONS, INC 

DRILLER: CRAIG CONNER 

DRILLING METHOD’ AIR ROTARY 
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REMEDIAL ACTION SUPPLEMENTAL SITE INVESTIGATION 

1.0 General Discussion 

Supplemental investigation work on the Area A Landfill site was conducted after a Step 
II RI investigation of the DRMO was completed. A work plan was subsequently developed to 
fill data gaps as necessary to support preparation of an FS and remedial design (Phase II Work 
Plan, May 1993, Atlantic). Selected aspects of the work plan relevant to the remedial action for 
the Area Landfill soils operable unit were implemented prior to other portions of the work plan. 
The goal of this supplemental investigation, which is the subject of this report, is to gain a better 
definition on the extent of soil contamination in the vicinity of the bituminous concrete pad. 
These aspects are highlighted in Table 5-8 and Figure 5-3 of the Briefing Document, Proposed 
Interim Remedial Actions (Atlantic, May 1993). Succinctly, the additional data were collected 
by drilling 24 borings, field screening soil sample for PCBs, and conducting off-site laboratory 
analysis of 13 soil samples. 

The field investigation results presented in this report will be included in the Phase II 
RI/FS for the Area A Landfill and will also be summarized in the FFS for the Area A Landfill 
operable unit (soils). 
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2.0 Site Investipation Procedures 

This section provides detailed information on the procedures used to conduct the site 
investigation and laboratory analytical program. Procedures and sampling plan summaries are 
provided for the soils investigation, including the results of field analyses. A summary of the 
quality assurance/quality control program (QA/QC) is also provided. 

2.1 Laboratory Analvsis Prom-am 

The laboratory analysis program was implemented by PACE, Inc., of Hampton, New 
Hampshire. The work was completed in accordance with the Quality Assurance Project Plan 
(prepared by PACE and dated February 1993), which complied with the Navy’s Naval Energy 
and Environmental Support Activity (NEESA) document 20.1~047B, Sampling and Chemical 
Analysis Quality Assurance Requirements for the Navy Installation Restoration Program. 

All applicable organic analyses were performed in accordance with U.S. EPA Contract 
Laboratory Program (CLP) Statement of Work (SOW ILMOl.8), Organic Analysis for Multi- 
Media, Multi-Concentration, Statement of Work, U. S. Contract Laboratory Program, U. S. EPA, 
March 1990. Dioxin analysis was performed in accordance with U.S. EPA CLP Statement of 
Work (SOW) DFLMOl .Ol. 

All applicable inorganic analysis was performed in accordance with the U.S. EPA CLP 
Statement of Work (SOW ILMO1.8), dated March 1990. Toxicity Characteristic Leachate 
Procedure (TCLP) extractions were performed on two soil samples in accordance with the 
procedures specified in 40 CFR, Section 261, Appendix II. Hazardous constituents were 
analyzed in the TCLP extract following U.S. EPA SW-846 protocol. The TCLP was established 
by the U.S. EPA to simulate the leaching of chemicals from a material disposed in a solid waste 
disposal area. 

Tables 2-1, 2-2, and 2-3 summarize the target compound list (TCL) parameters and 
contract-required quantitation limits (CRQLs) for volatile organic compounds (VOCs), 
semivolatile organic compounds (SVOCs), and PCBs/pesticides, respectively. Actual laboratory 
detection limits are in some cases lower than the CRQLs listed in Tables 2-1, 2-2, and 2-3, due 
to instrument capabilities. Values reported between laboratory detection limits and the CRQL 
were qualified as such by the laboratory. 

Table 2-4 is a summary of the target analyte list (TAL) parameters and contract-required 
detection limits (CRDLs) for inorganic analytes. Actual laboratory detection limits are, in most 
cases, lower than CRDLs listed in Table 2-4. Values reported between these limits were 
qualified as such by the laboratory. 
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TABLE 2-l 
TARGET COMPOUND LIST: VOLATILE ORGAJQCS 

Notes: 1) Laboratory analysis procedures per U.S. EPA, 1990. Organic Analysis for Multi-Media, Multi- 
Concentration, Statement of Work, Revision 3/90. US Contract Laboratory Program. EPAICLP, 
Washington, D.C. 

2) Medium Concentration Soil/Sediment CRQLs for Volatile Compounds are 125 times the individual 
Low Concentration Soil/Sediment CRQL. The CRQL is the CLP Contract Required Quantitation 
Limit. 

3) Specific detection limits are highly matrix-dependent. The Quantitation Limits listed herein are 
provided for guidance and may not always be achievable. 

4) Quantitation Limits listed for soil/sediment are based on wet weight. The Quantitation Limits 
calculated by the laboratory for soil/sediment, calculated on a dry-weight basis as required by the 
contract, will be higher. 

5) CAS number is chemical abstract service number. 
6) ppb - parts per billion. 
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TABLE 2-2 
TARGET COMPOUND LIST: SEMIVOLATILE ORGANICS 

Compound 
I 

CAS Contract-Required Quantitation Limits (CRQL) 
Number Water (ppb) I Soil/Sediment (ppb) 

Phenol 108-95-2 10 330 

bis(2-chloroethyl)ether 111-4-4 10 330 

2-Chlorophenol 95-57-8 10 330 

1,3-Dichlorobenzene 541-73-1 10 330 

1,4-Dichlorobenzene 106-46-7 10 330 

1,2-Dichlorobenzene 95-50-I 10 330 

2-Methylphenol 95-48-7 10 330 

bis(2-chloroisopropyl)ether 39638-32-9 10 330 

4-Methylphenol 106-44-5 10 330 

N-nitroso-di-n-propylamine 621-64-7 10 330 

Hexachloroethane 67-72-l 10 330 

Nitrobenzene 98-95-3 10 330 

Isophorone 78-59-l 10 330 

2-Nitrophenol 88-75-5 10 330 

2,4-Dimethylphenol 105-67-g 10 330 

bis(2-chloroethoxy)methane 111-91-1 10 330 

2,4-Dichlorophenol 120-83-2 10 330 

1,2,4-Trichlorobenzene 120-82-l 10 330 

Naphthalene 91-20-3 10 330 

4-Chloroaniline 106-47-8 10 330 

Hexachlorobutadiene 87-68-3 10 330 

4-Chloro-3-methylphenol 59-50-7 10 330 

2-Methvlnanhthalene 91-57-6 10 330 

Hexachlorocyclopentadiene 7747-4 10 330 

2,4,6-Trichlorophenol 88-06-2 10 330 

2,4,5-Trichlorophenol 95-954 25 800 

2-Chloronanhthalene 91-58-7 10 330 

2-Nitroaniline 88-744 25 800 

Dimethvl Phthalate 131-11-3 10 330 

Acenaphthylene 208-96-8 10 330 

2.6-Dinitrotoluene 606-20-2 10 330 

3-Nitroaniline 99-09-2 25 800 

Acenanhthene 83-32-9 10 330 

2,4-Dinitrophenol 1 51-28-5 1 25 

Q-Nitrophenol 100-02-7 25 800 

Dibenzofuran 132-64-9 10 330 
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TABLE 2-2 (continued1 

Chrysene 218-01-g 10 330 

bis(2-Ethylhexyl)phthalate 117-81-7 10 330 

Di-n-octylphthalate 117-84-o 10 330 

Benzo(b)fluoranthene 205-99-2 10 330 

Benzo(k)fluoranthene 207-08-g 10 330 

Benzo(a)pyrene 50-32-8 10 330 

[ndeno(l,2,3-cd)pyrene 193-39-5 10 330 

Dibenzo(a,h)anthracene 53-70-3 10 330 

Benzo(g,h,i)perylene 1 191-24-2 I 10 I 330 

Zarbazole 1 86-74-8 1 10 330 

Votes: 1) Laboratory analysis procedures per U.S. EPA, 1990. Organic Analysis for Multi-Media, Multi- 
Concentration, Statement of Work, Revision 3190. US Contract Laboratory Program. EPAKLP, 
Washington, D.C. 

2) Medium Concentration Soil/Sediment CRQLs for Semivolatile Organics are 60 times the individual 
Low Concentration Soil/Sediment CRQL. The CRQL is the CLP Contract Required Quantitation 
Limit. The CRQL is the CLP Contract Required Quantitation Limit. 

3) Specific detection limits are highly matrix-dependent. The Quantitation Limits listed herein are 
provided for guidance and may not always be achievable. 

4) Quantitation Limits listed for soil/sediment are based on wet weight. The Quantitation Limits 
calculated by the laboratory for soil/sediment, calculated on a dry-weight basis as required by the 
contract, will be higher. 

5) CAS number is chemical abstract service number. 
6) ppb - parts per billion. 
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. 

TARGET COMPOUND LIST: PESTICIDES/PCBs 

Compound CAS Number 
Contract-Keqmred Quantitation Limits (CKQL) 

Water (ppb) Soil/Sediment (ppb) 

alpha-BHC 3 19-84-6 0.05 1.7 

beta-BHC 319-85-7 0.05 1.7 

delta-BHC 319-86-8 0.05 1.7 

gamma-BHC 58-89-9 0.05 1.7 

Heptachlor 76-44-8 0.05 1.7 

Aldrin 309-00-2 0.05 1.7 

Heptachlor Epoxide 1024-57-3 0.05 1.7 

Endosulfan I 959-98-8 0.05 1.7 

Dieldrin 60-57- 1 0.10 3.3 

4,4’DDE 72-55-9 0.10 3.3 

Endrin 72-20-8 0.10 3.3 

Endosulfan II 33213-65-9 0.10 3.3 

4,4’DDD 72-54-8 0.10 3.3 

Endosulfan Sulfate 1031-07-8 0.10 3.3 

4,4’DDT 50-29-3 0.10 3.3 

Methoxychlor 72-43-5 0.50 17.0 

Endrin Ketone 53494-70-5 0.10 3.3 

Endrin Aldehyde 742 l-36-3 0.10 3.3 

alpha-chlordane 5103-71-g 0.05 1.7 

gamma-chlordane 5 103-74-2 0.05 1.7 

Toxaphene 8001-35-2 5.0 170.0 

PCB Aroclor-1016 12674-1 l-2 1.0 33.0 

PCB Aroclor-1221 11104-28-2 2.0 67.0 

PCB Aroclor- 1232 11141-16-5 1.0 33.0 

PCB Aroclor- 1242 53469-21-9 1.0 33.0 

PCB Aroclor- 1248 12672-29-6 1.0 33.0 

PCB Aroclor- 1254 11097-69-l 1.0 33.0 

PCB Aroclor- 1260 11096-82-5 1.0 33.0 

krtes: 1) Laboratory analysts procedures per U.S. EPA 1990. Organtc Analysis for Multi-Media, Mu&- 
Concentration, Statement of Work, Revision 3kt. US Contract Laboratory Program. EPA/CLP. 
Washington, D.C. 

2) Medium Concentration Soil/Sediment CRQLs for Pesticide/PCB TCL Compounds are 15 times 
the individual Low Concentration Soil/Sediment CRQL. The CRQL is the CLP Contract 
Required Quantitation Limit. The CRQL is the CLP Contract Required Quantitation Limit. 

3) Specific detection limits are highly matrix-dependent. The Quantitation Limits listed herein are 
provided for guidance and may not always be achievable. 

4) Quantitation Limits listed for soil/sediment are based on wet weight. The Quantitation Limits 
calculated by the laboratory for soil/sediment, calculated on a dry-weight basis as required by the 
contract, will be higher. 

5) CAS number is chemical abstract service number. 
6) ppb - parts per billion. 
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TABLE 2-4 
TARGET ANALYTE LIST: INORGANICS I 

Compound I Contract-Required Detection Lit (CRDL) 
Water (ppb) I 

Aluminum 200 

Antimony 60 

Arsenic 10 

Barium 200 

Beryllium 5 

Cadmium 

Calcium 

5 

5,000 

Chromium 10 

Cobalt 50 

Copper 25 

iron 100 

Lead 3 

Magnesium 5,ooo 

Manganese 15 

Mercury 0.2 

Nickel 40 

Potassium 5,ooo 

Selenium 5 

Silver 10 

Sodium 5WJ 

Thallium 10 

Vanadium 50 

Zinc 20 

Boron 500 

Cyanide 10 

Notes: 1) Laboratory analysis procedure per Confruc? Laboratory Program Inorganic AnuZysis for 
Multi-Media, Multi-Concentration, Statement of Work, Revision 3/90, U.S. Contract 
Laboratory Program, U.S. EPA, 1990. 

2) Boron is not a TAL Compound under CLP and, therefore, the value reported is a method 
detection limit and not a CRDL. 

3) ppb - parts per billion. 
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Soils at two sample locations were also tested for several design parameters including pH, 
percentage of ash, percentage of moisture, percentage of organic carbon, specific gravity, cation 
exchange capacity, and grain-size distribution. 

2.2 Surveving and Mauuing 

Methodologies and references used for surveying and mapping are described in 
subsections 2.2.1 and 2.2.2, respectively. 

2.2.1 Surveving 

Surveying for the project was provided by Criscuolo/Shepard Associates, P.C., North 
Branford, Connecticut (Criscuolo/Shepard). Criscuolo/Shepard established elevations and 
coordinates for all test borings. 

All elevations were based on trigonometric leveling among established geodetic 
monuments. All vertical control was double-run to confii final elevations. Elevations are 
accurate to Class V-2. The geodetic control is shown on a map titled Base Traverse and 
Monuments, NAVFAC Drawing No. 2,037,619; Code Identification No. 80091; Size: F; 
Contract No. N62472-7%C-3422(ES), Sheet 1 of 2, prepared for the Department of the Navy 
by Kieltyka, Woodis & Pike Land Surveyors. The datum is mean low water, which is 1.39 feet 
below the standard United States Geological Survey (USGS) datum. 

Locations were based on field methods that conform to the standards of a Class A-2 
survey. The Connecticut State Plane Coordinate System was used, based on the previously 
mentioned monumentation. 

2.2 Maming 

Map information (e.g., topography, buildings, utilities) was developed, based on an aerial 
survey performed and prepared by Golden Aerial Surveys, Inc. of Newtown, Connecticut, and 
an on-site ground survey performed by Criscuolo/Shepard. These maps have a scale of 1 inch 
= 20 feet and a one-foot contour interval. 

AutoCADTM, a computer-aided design software package, was used to develop site plans, 
cross sections, and other data presentation plans. The base maps were developed from the 
Golden Aerial Surveys, Inc. maps. Scales are noted on the plans; contour intervals are at one 
foot except as noted on the plans. 

2.3 Soils Investigation 

The inclusive subsections herein, subsections 2.3.1 through 2.3.2, describe the objectives, 
methodologies, and scope of work for sampling and analysis of test borings. 
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2.3.1 Test Boriws 

The objectives of the test boring program were to characterize further the extent and 
degree of soil contamination at the site in the vicinity of the bituminous concrete pad. The 
drilling was performed by Columbia Environmental Drilling Company of Columbia, Connecticut 
(Columbia). Atlantic personnel inspected the drilling, screened and collected soil samples for 
analysis, and logged sample data. 

A total of 24 borings were installed during October and November of 1993 at the Area 
A Landfill Bituminous Concrete Pad site. Borings were extended to a depth of 16 feet unless 
refusal was encountered at a shallower depth. The borings were advanced using 4.25inch inner 
diameter (I. D .)/hollow-stem augers. Samples were collected continuously with a three-inch 
diameter, split-spoon sampler. Atlantic personnel logged physical characteristics such as color, 
density, lithology , and moisture, as well as any visual evidence of contamination (i.e., staining 
or sheen) according to Atlantic Procedure 1030. Each sample was screened in the field for 
VOCs with an HNu PI 101 Organic Vapor Analyzer, and for PCBs with a gas chromatograph. 

Atlantic personnel selected a total of 13 subsurface soil samples from the 24 borings for 
laboratory analysis. Samples were selected as specified in the Phase II Work Plan. Every 
sample was analyzed for the following parameters: VOCs, SVOCs, pesticides, PCBs, and 
inorganics. Selected soil samples were also analyzed for dioxin and the following engineering 
parameters: grain-size distribution, moisture content, specific gravity, organic content, cation 
exchange capacity, pH, and total organic carbon content. Two samples were also analyzed by 
the Toxicity Characteristic Leachate Procedure (TCLP) for all toxicity constituents. Specific 
analyses performed, soil-sampling intervals, and sampling rationale are provided in Table 2-5. 
PCB analytical and screening results are also summarized in Table 2-5 and are further discussed 
in subsection 2.3.2. 

The test boring logs are provided in Attachment A. The logs provide the physical 
characteristics and soil classification, density information, observations of visual contamination, 
organic vapor screening results, and PCB field-screening data. 

2.3.2 Field Screening UsinP Gas ChromatomaDhy 

A gas chromatograph (GC) was used in the field to screen soil samples for PCBs to select 
samples to be analyzed in the off-site laboratory and to aid in the delineation of PCB 
contamination. A soil sample was collected from each split-spoon and analyzed for PCBs using 
a Hewlett Packard gas chromatograph (HP 5890 Series II) in accordance with U.S. EPA Method 
FM-18 as specified in the Field Sampling Plan. Each sample was extracted and analyzed on 
two separate capillary columns, one column for primary analysis and the second for confirmation 
analysis. GC-field screening results for the determination of PCB concentrations are reported 
in Table 2-5. Laboratory analytical sample selection was weighted toward samples having 
elevated PCB concentrations, as determined by GC field-screening analysis. The field-screening 
data correlated directly with analytical data received from the laboratory indicating areas of 
elevated PCBs in soil. The presence of unknown interference compounds may have slightly 
obscured the results from several sampling locations; these sample points were sent to the 
laboratory for additional confirmation. 
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TABLE 2-5 
SAMPLING PROGRAM SUMMARY 

AREA A BITUMINOUS CONCRETE PAD 

SiXltlplt? 
Sample Depth 

TCLP 
Jnor- Pesti- 

PCB Field Analyt- 

ID (ft) Sample sdection +&male or Comments VOC SVOC ganics tides 
TCLP TCLP Inorg- TCLP TCLP 

PCBs VOC SVOC anic PEST PCB 
Screening ical PCBs Engin- 

Dioxin (ppm) @pm) eering 
SOILS 

LTBI o-2 Field-screening results indicate no PCBs 
detected, not sampled. 

ND 

............ ........................................................................ 2-4 ............................................ ................................. ....................... .............................................................................. 

............ . 4-6 ....................................................................... ................................ ............ ........... ...................... ....................... ........... .............. ....... ......................... ............... 

............. 
6-8 

....................................................................... 
;; 

................................ ....................... ........... ........... ................................................................... ................. ................ 
............. ND *-1o ......................................................................................................................................... ....................... .................................... ..................................... ................ 
.................................................................................... ND 

10-12 
.......... ........................................................ ................................................................................................................ 

............ . ................................................................................. ND 12-14 ........... ....................... ...................... ........... ............ .................................... ....... 

.................................................................................... 
r;i~ ......................... ................ 

14-16 ..................... ............................................. ........... ............ ....................................................... .................................. 
............. ND ....................................................................... 

16-18 
................................ ............ ........................................................ .............................................................. ................ 

............ NA ........................................................................ 18-20 ..................... ........... ............ ...................... ........... .................................. .............. ....... Eix ......................... ................ 

LTB9 o-2 No PCBs detected in boring sample collected l 0 l 0 0 BDL 0.160 
from O-2 interval as specified in Work Plan. 

.................................................................................... 2-4 ..................... ........... ............ ........................................................ ........... .............. ................... .................. ................ 
BDL ............ ~ ................................................................................. 4-6 ...................... ............ ........... ........... ........... ....................... ........... .............. ................... .................. ................ 
BDL 

LTBlO o-2 Field-screening results indicate no PCBs ND 
detected, not sampled 

............. ................................................................................. 2-4 .......................................................................................... ........... ................................................................... 
ND .................................................................................... .......... 4-6 .................................. ............................................. ........... ......................... ..................................................... 
ND ............ ....................................................................... .......... 6-8 .................................. ...................... ........... ....................... ........... .............. ................... .................................. 
NA .............................................................................................. ...................... 

8-10 
............................................. ....................... .............................................................. ................ 

NA .............................................................................................. 
10-12 

...................... ....................... ........... ........... ....................... ......................... ..................................... ................ 
ND .............................................................................................. ...................... 

12-14 
....................... ........... ........... ....................... ............................................ .................. ................ 

ND .................................................................................... ..................... ....................... ...................... 
14-16 

................................................................................................ ................ 
ND 

LTBll o-2 Field-screening results indicate no PCBs ND 
detected, not sampled. 

.............................................................................................. ........... ........... ....................... 
2-4 

...................... ..................... .......... ............. .................. ................. . ................ 
ND ......................................................................................................... ........... 

4-6 
.................................. ........... ....................... ............................................ .................. ................ 

ND ......................................................................................................... ....................... 
6-8 

........................................................ ........... ................................. .................................. 
ND 

................................................................................................................................ 
8-10 

............................................. ........... .............................................................................. 
ND ......................................................................................................... ........... ....................... 

10-12 
........... ........... ....................... ............................................ .................. ................ 

ND 
.................................................................................................................... ............ 

12-14 
........... ........... ........... ....................... ......................... ................... ................................... 

ND .................................................................................... .......... ........... ........... 
14-16 

.................................. ........... ....................... .............................................................. ................ 
ND 



TABLE 2-5 (continued) 
SAMPLING PROGRAM SUMMARY 

AREA A BITUMINOUS CONCRETE PAD 

Sample 
Sample Depth 

TCLP 
Inor- Pesti- TCLP TCLP Inorg- TCLP TCLP 

PCB Field Analyt- 

ID 
I” “’ Cft) !hnpk Sektion Rationale or COmments VOC SVOC gahics tides PCBs VOC SVoC anic PEST pCB Dioxin 

Screening iral PCBs Fhgin- 

LTBl2 o-2 Field-screening results indicate no PCBs 
@Ply), Wm) eering 

detected, not sampled. 
ND 

............. 
2-4 

....................................................................... .......... ........... ........... ............ ...................... ........... ............ ....................................................................... .............. 
............. 

4-6 
................................................................................. ND ........... ........... ....................... ........... ........... ....................... ........................ .................. ................. .............. 

............. 
6-8 ................................................................................................................................................................................................... ND .................. ................. 

ND 
.............. 

............. 
8-10 

................................................................................. ...................... ............ ........... ........... ....................... ................................... .................. ................. .............. 
............. 

10-12 
....................................................................... .......... ND ........... ........... ....................... ........... ........... ............ .................................... .................. ................. .............. 

.................................................................................... 
12-14 

.......... ND ........... .................................. ...................... ............ ........... ......................... .................. ................. .............. 
............. ND 

14-16 
................................................................................. ...................... ............ ...................... .................................. ........................................... ................. .............. 

ND 
LTB13 o-2 No PCBs detected in boring; sample collected l l l l l . 

for dioxin as specified in Work Plan. 
BDL 0.220 

............. ....................................................................... .......... 
2-4 

........... ....................... ........... ........... ....................... ................................... .................. ................... .............. 
.................................................................................... 

4-6 
................................ BDL ....................... ........... ........... ............ ........... ........................................... ................. ............... 

............. ................................................................................. ND 
6-8 

........... ....................... ........... ........... ........... ............ ........... ......................... .................. ................. ............... 
............. ND 

8-10 
................................................................................. ........... ....................... ........... ........... ........... ....................... ............................................ ................. ............... 

............. ....................................................................... ND .......... 
10-12 

...................... ....................... ........... ........... ............ ........... ......................... .................. ................................ 
.................................................................................... NA .......... 

12-14 
...................... ............ ...................... ....................... ........... ........... ............. .................................... ............... 

.................................................................................... .......... 14-16 ........... ........... ....................... ........... ....................... ...................... .............. ;; ....... ......................... ............... 

LTB14 o-2 Field-screening results indicate very low PCBs; 
not sampled. 

1.4 

............. ....................................................................... 
24 

..................... ........... ....................... ........... ........... ............ ...................... ................................ ................. . ............... 
.... iz. .......................................................................... .......... ........... ........... ............ ........... ...................... ....................... ........... .............. ...... ........................ ................ 
............. ....................................................................... 

;;.; 
.......... 

6-8 
........... ........... ............ ...................... ........... ....................... ........... .............. .................................... ................ 

............. ....................................................................... BDL .......... 
8-10 

.................................. ...................... ....................... ......................................................................... ................ 
............. ....................................................................... BDL ..................... 

10-12 
........... ....................... ........... ........... ............ ........... .............................................................. ................ 

.................................................................................... BDL ..................... 
12-14 

....................... ........... ........... ........... ............ ........... ........... .............. ..................................... ................ 
.................................................................................... BDL ..................... 

14-16 
........... ....................... ........... ........... ....................... ........... .................................................................. 

ND 
LTBl5 o-2 Field-screening results indicate PCBs below 

detection levels; not sampled. 
BDL 

.............................................................................................. ........... ........... 
2-4 

............ ........... ........... ........... ............ ...................................................... ........... ....... ................ 
.................................................................................... BDL .......... 

4-5.5 
...................... ............ ........... ........... ........... ....................... ......................... ..................................................... 

ND 
LTBl6 o-2 No PCBs detected in boring; sample collected l l l l l BDL 

from O-2 interval as specified in Work Plan. 
0.380 

.................................................................................... ..................... 
2-4 

....................... ........... ........... ....................... ........... ............................................ .................. ............... 
ND .............................................................................................. ........... 

4-6 
....................... ........... ...................... ....................... ............................................................. ............... 



iample 
ID 

LTBI’I 

LTBI8 

lample 
Depth 
(ft) Sample Selection Rationale or Comments 

-’ 
o-2 No PCBs detected in boring; collected sample 

from O-2 interval as specified in Work Plan. 
Engineering sample collected to represent 
surface soil conditions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2-4 . . . . . . . . . . . . ..~.................................................................. 
4-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~...................... 
8-10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~................................. 
10-12 
. . . . . . . . ..a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
12-14 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
14-16 

o-2 Highest level of PCBs in boring (0.8 ppm), 
based on field-screening results. 

. . ..~...... . ..*.................................................................. 
2-4 ,.........., . . . . . . . . . . . . ..-.................................................-..... 
4-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-8 ,........... . .._.....................~............................................ 
8-10 ,.........., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
to-12 ,.........., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
12-14 ,.........., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............................. 
14-16 

o-2 ,.........., 
2-4 

. . . . . . . . . . ..“...................~........~........................... 
Highest level of PCBs m bonng (5.4 ppm), 
based on field-screening nsults. ,.........., 

4-6 
. . . . . . . . . . . . ..~.....‘.“““““““““................. 
Took engmeenng sample from thus tnterval to 
determine characteristics of soils at depth. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._.................................................. 

6-8 ,.........., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
8-10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.-....-... 
10-12 . . . . . . . .._.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
12-14 ,.........., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
14-16 

o-2 . . . . . . . . . . . . ._..................................................................., 
2-4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . 4-6 

. . . . . . . . . . . . 
6-8 

~.~.~.~.““~.~.~.~.~............~...~~...............~...~...~......~ 
Sampled Interval showing mterference on GC 
that could mask PCBs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

8-10 

TABLE 2-5 (continued) 
SAMPLING PROGRAM SUMMARY 

AREA A BITUMINOUS CONCRETE PAD 

I Inor- Pesti- 

. . .......... 1.. ........ 

1 

........... 

.......... ........... 

._........ 1 . . . . . . . . . . . 

. . . . . . . . . . 
i 
. . . . . . . . . . . 

1::::::::l::::::::::l::::::::::l::::::::::: 
,........ . . . . . . . . . . 1 1 . . . . . . . . . . i 

. . . . . . . . . . . 

m ,...... ..I . . . . . . . . . . 1:::::::::: f :::::-::::: 
. . . . . . . . . . . . . . . . . . 1 i 
1::::: : ::I: :: :: :: :: :I: ::::::: ::I:::: ::: :::: 
:::::::::l::::::::::l::::::::::l::::::::::: 
.......... ........... ........... ........... 

l 0 l l 

.......... ........... ........... ........... 

.......... ........... ........... ........... 

.......... ........... ........... ........... 

. . . . . . . . . I.......... I.......... I........... 

. . . . . . . . , . . . . . . . . . . , . . . . . . . . . . , . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . 1 1 . . . . . . . . . . 1 . . . . . . . . . . . ......... .......... .......... ........... ......... .......... .......... .......... ......... .......... .......... .......... 

l l 0 l 

u ......... .......... .......... .......... 

PCBs 
- 

0 

......... 

......... 

......... 

......... 

......... 

......... 

......... 

7 

......... 

......... 

......... 

......... 

......... 

......... 

......... 

......... 
. 

......... 

......... 

......... 

......... 

......... 

......... 

......... 

......... 

......... 
0 

......... 

c 

‘1 

7 

I 

,. . . 

,* . . 

. . . 

,. . . 

. . . 

,a . . 

,. . . 

. . . 

. . . 

. . . 

. . . 

. . 

,. . . 

. . . 

,. . . 

. . . 

,. . . 

,. . . 

,. . . 

I. . . 

. . . 

,. . . 

. . . 

., . . 

. . . 

TCLP 
KLP TCLP inorg 
VOC SVOC anid 

.................... .......... 

......... ........... .......... 

.................... .......... 

......... ........... .......... 

.............................. 

......... ........... .......... 

.............................. 

l . 0 

.................... .......... 

......... ..................... 

.............................. 

......... ........... .......... 

......... ........... .......... 

.............................. 

.............................. 

......... ........... .......... 

.............................. 

.................... .......... 

......... ........... .......... 

......... ..................... 

......... ..................... 

.................... .......... 

......... ........... .......... 

......... ..................... 

......... ........... .......... 

.............................. 

TCLP TCLP 
PEST PCB 

.................... 

.................... 

.................... 

.......... .......... 

.................... 

.................... 

.................... 

. 0 

.................... 

.................... 

.................... 

.................... 

.................... 

.................... 

.................... 

.................... 

.................... 

.................... 

.................... 

.................... 

.......... .......... 
........... .......... 

.................... 

..................... 

..................... 

.................... 

PCB Field Analyt- 
Screening ical PCBs Engin- 

Dioxin @pm) (wm) eering 

BDL 0.087 l 

. . . . . . . . . . . . 1 . . . . . . . . . . . . . . . . . . . . .............. ............... 

............ 

1 

ND I-’ 
.................. .............. ND , ... 

1 

............... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
ND 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
ND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
ND ,.............................., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
ND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
ND 

0.8 0.490 

............................................................... 
BDL ............................................................... 
BDL 

............................... 
I I 
................................ 

............................... 

............. ..... .;i.. .... . ................. . ............... 

.I . . . . . . . . . . . . . . . . . I............... 

. . . . . . . . . . . . I...... iiij~ . . . . . f . . . . . . . . . . . . . . . . . I....... ;;‘..... 

. . . . . . . . . . . 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
BDL 

. . . . . . . . . . . . . . . . . . . . ..~......“’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
NA 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
BDL 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
BDL 

::::::::::::I::::::::::::::l::::::::::::::::::::: 



TABLE 2-5 (continued) 
SAMPLING PROGRAM SUMMARY 

AREA A BITUMINOUS CONCRETE PAD 

Sample TCLP PCB Field Analyt- 
iample Depth Inor- Pesti- TCLP TCLP Inorg- TCLP TCLP Screening ical PCBs Engin- 

ID (ft) Sample Selection Rationale or Cornmeats VOC SVOC ganics tides PCBs VOC SVOC a& PEST PCB Dioxin @pm) NW eerhg 
LTEi20 10-12 ND 
:ont’d) 

.............................................................................................. ................................................................... .................................................................................................... 
12-14 NA ......................................................................................................... ............................................................................................................................................. ............... 
14-16 ND 

LTB2 1 O-2 Field-screening results indicate PCBs below BDL 
detection levels: not sampled. 

................................................................................................................................................................................................................. .................................................... 
2-4 BDL ...................................................................................................................................................... ................................................................................................ ............... 
4-6 BDL ................................................................................................................................................................................................... .................................................................. 
6-8 BDL ........................................................................................................................................... .......................................................................................................................... 
8-10 BDL ................................................................................................................................................................. .................................................................................................... 
to-12 BDL ................................................................................................................................................................. ................................................ .................................................... 
12-14 BDL 

.............................................................................................. ....................................................................................................................................................................... 
14-16 BDL 

LTB22 o-2 BDL 
........................................................................................................................................... ........................................................................................................................... 

2-4 BDL ..................................................................................................................................................................................................................................................................... 
4-6 NA 

.............. ..~.............................~~.......~ ................................................. ............................................................................................................................................................. 
6-8 Highest level of PCBs m bonng (3.1 ppm). l 0 . 3.1 

............. ~~~~i~.~l’s”~~.~~~.~~i~~~~i~~~to”. ......... ........... ............................................................................................................................................................. 8-10 
l 0 NA 0.099 

supplement field-screening data from the 
interval above. ...................................................................................................................................................................................................................................................................... 

10-12 NA 
................................................................................................................................................................. ....................... .............................................................................. 

12-14 ND ...................................................................................................................................................................................................................................................................... 
14-16 ND 

LTB23 o-2 ND 
........................................................................................................................................... ........................................................ ................................................................... 

2-4 BDL 
.................................................................................................................................................................................................................................... .................................. 

4-6 Took composite sample from intervals with a 130 
highest PCB reading (130 ppm in 4-6 and 50+ . a l a ............. 0 ................... ................ 

6-8 ppm in 6-8) due to lack of sample volume in 
51.0 

50+ 
both intervals. ......................................................................................................... ........................................................................................................ ..................................................... 

8-10 37 
.................................................................................................................................................................................................................................... .................................. 

10-12 ND 
......................................................................................................... ............................................................................................................................................................. 

12-14 ND 
...................................................................................................................................................... .............................................................................. .................................. 

14-16 ND 

LTB24 o-2 Field-screening results indicate PCBs below BDL 
detection levels; not sampled. ...................................................................................................................................................................................................................................................................... 

2-4 0.82 



TABLE 2-5 (continued) 
SAMPLING PROGRAM SUMMARY 

AREA A BITUMINOUS CONCRETE PAD 

Sample TCLP PCB Field Analyt- 
Sample Depth Inor- Pesti- TCLP TCLP Inorg- TCLP TCLP Screening icai PCBs Engin- 

ID (ft) Sample Selection Rationale or Comments VOC SVOC ganics tides PCBs VOC SVOC anic PEST PCB Dioxin @pm) b-w) 1-w eering 
LTB24 BDL 
:ont’d) .... f-6.. ... ....................................................................................................... ............ ................................. ............ ........... ........... ................................................... ............... 

6-8 
.............................................................................................. ........................................................ ....................... ...................... .............. !A ....... ......................... ............... 

8-10 ND .............................................................................................. ............................................. ...................... ............ ........... ............................................................................. 
10-12 ND .............................................................................................. ............................................. .......................................................................................................................... 
12-14 ND 

LTB25 o-2 BDL ........................................................................................................................................... ........... ....................... ......................................................................... ............... 
2-4 NA 

LTB26 o-2 BDL 
......................................................................................................... ........... ....................... .................................. ...................... ................................. .................. ............... 

2-4 BDL 
................................................................................................................................................................. ............ ......................................................................... ............... 

4-5.2 Highest PCB level in boring (2.0 ppm), based l 0 l l 0 l l l 0 l 2.0 0.049 
on field-screeing results. 

LTB27 o-2 Field-screening results indicate PCBs were not ND 
detected or below detection limits; not sampled. 

.............................................................................................. ....................................................................................................................................................................... 
2-4 BDL .............................................................................................. ........... ........... ....................... ...................... ............ ........... ............................................................................. 
4-6 BDL ................................................................................................................................................................. ............ ........... .............................................................. ............... 
6-8 ND ......................................................................................................... .................................. ........... ........... ................................................................... ................................. 
8-10 ND 

LTB28 o-2 BDL ......................................................................................................... .................................. ........... ........... ..................................................................................... ............... 
2-4 BDL .................................. ....................................................................... ........... ....................... ........... ........... ............ ........... ............................................................................. 
4-6 Highest PCB level m bormg (37 ppm), based on l l 0 a l 37 10.60 

field screening results. ..................................................................................................................................................................................................................................................................... 
6-8 28 ..................................................................................................................................................................................................................................................................... 
8-10 31 ..................................................................................................................................................................................................................................................................... 
10-12 BDL ..................................................................................................................................................................................................................................................................... 
12-14 ND ............................................................................................................................................................................. ........................................................................................ 
14-16 ND 

LTB29 o-2 BDL ........................................................................................................................................................................................ ............................................................................. 
2-4 BDL ........................................................................................................................................................................................ ............................................................................. 
4-6 BDL ..................................................................................................................................................................................................................................................................... 
6-8 BDL ......................................................................................................... ............................................................................................................................................................ 
8-10 BDL ........................... ..~...~ ....................................................................... ............................................. ........... ..................................................................................... ............... 
lo-12 Sampled thts Interval due to presence of 0 0 0 0 l BDL* 0.40 

unknown contaminants detected in CC. ......................................................................................................... ........... ....................... ........... ....................... ........................................................................................ 
12-14 BDL* ......................................................................................................... ....................... ................................. ....................... ............................................................................. 
14-16 ND 

2 



TABLE 2-5 (continued) 
SAMPLING PROGRAM SUMMARY 

AREA A BITUMINOUS CONCRETE PAD 

Sample TCLP PCB Field Analyt- 
hmple Depth Inor- Pesti- TCLP TCLP inorg- TCLP TCLP 

ID (ft) Sample ?&h&ion Rationale or Comments VOC SVOC ganics tides PCBs VOC SVOC a& PEST PCB Dioxin 
Screening ical PCBs hgin- 

- @pm) (mm) eering 
LTB30 o-2 Field-screening results indicate PCBs below BDL 

detection limits, not sampled. 
.............................................................................................. 
2-3.16 

........................................................................................................................................................................ 

BDL 
LTEl31 o-2 BDL ................................................................................................................................ ........................................................ 

2-4 
.............................................................. ................ 

BDL .............................................................................................. ................................................................... ....................... 
.!:!.. 

.............................................................. ................ 
BDL ... ... ......................................................................................................................................... ....................... ........... 

6-8 
.............................................................................. 

BDL .................................................................................................................... .................................. ....................... ........... 
8-10 Sampled this interval due to presence of 

.............................................................. ................ 
0 a 0 l l * 3.80 

unknown contaminants detected on GC. 
.................................................................................................................... .................................. ....................... ........... ......................... ..................................... 

IO-12 
................ 

NA ................................................................................................................................ ...................... .................................. .............................................................. 
12-14 

................ 
BDL .................................................................................................................... .................................. ....................... ........... ......................... ..................................... 

14-16 
................ 

ND 
BITVMlNOUSCONCRElE 

LCl O-O.1 Sampled in area of staining as specified in Work 

LC2 O-O.1 Sampled in area of staining as specified in Work 

LC3 O-O.1 Sampled in area of staining as specified in Work 

LC4 04.1 Sampled in area of staining as specified in Work 

* Contains interference components (unknowns) 

l 0 NA ND 
0 0 NA 0.490 
0 l NA ND 
l 0 NA 0.340 



2.4 Oualitv Assurance/Oualitv Control tOA/OQ 

The project was conducted in accordance with the approved Quality Assurance Project 
Plan (QAPP) prepared by PACE and dated February 1993. Development of the QAPP was 
based on guidance provided in Sample and Chemical Analysis Quality Assurance Requirements 
for the Navy Installation Restoration Program, NEESA 20.2~047B. 

The program implemented at the NSB-NLON was performed under NEESA Level D 
Guidelines for 10 percent of the data. This guideline is equivalent to Data Quality Objectives 
(DQO) Level 4 as defined by the U.S. EPA. Level D requires the strict use of extensive and 
detailed analytical protocols and data validation procedures. The remainder (90 percent) of the 
analyses and data validation was performed under NEESA Level C guidelines which, for this 
project, required the use of CLP analyses with less stringent data validation protocols. 

Data validation reports are provided in Attachment B. The Quality Assurance/Quality 
Control (QA/QC) program is summarized in subsections 2.4.1 through 2.4.3. 

2.4.1 Field Oualitv Control (OC) Samules 

The project QA/QC plan specified the collection of field QA/QC samples, including field 
duplicates, referee duplicates, trip blanks, field blanks, and equipment rinsates. 

Referee duplicate samples were collected by an U.S. EPA oversight contractor. To date, 
final results of the referee duplicate analyses have not been received. 

Trip blanks contained deionized laboratory water and were shipped from the laboratory 
to the field and back. The equipment rinsates consisted of distilled water utilized as a final 
rinsate in the decontamination procedures. The field blanks were samples of water used by the 
driller and water used during equipment decontamination. 

The analyses of the trip blanks indicated the presence of low levels of volatile organics 
but did not demonstrate any significant problems. Analysis of the equipment rinsates indicated 
the presence of low levels of volatile organics, semivolatile organics, pesticides, and metals and 
therefore caused some results to be qualified as nondetected. 

Matrix spike and matrix-spike duplicates were also analyzed as part of the laboratory 
QA/QC plan. Matrix spikes and matrix-spike duplicates were analyzed for volatiles, 
semivolatiles and pesticides/PCBs, TAL metals, cyanide, and boron, at a frequency of one in 
20 samples of a similar matrix or one per batch of samples, whichever was greater. The 
duplicate and matrix-spike analyses frequency for sample delivery groups was acceptable. 

The types of quality control samples, the specified frequencies of collection, and the 
sample quantities collected for this investigation are summarized in Table 2-6. 
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TABLE 2-6 
SUMMARY OF QA/QC SAMPLES 

Sample Type Specified Frequency I Actual Sample 
Quantity 

Field Duplicates 10% per matrix 2 

Referee Duplicates As determined by U. S . EPA 0 

Equipment Rinsates 
Collect one per day, analyze every other day. Analyze 
remaining samples if pertinent analytes are found in the rinsates. 5 

Trip Blanks 

Field Blanks 

Notes: 

One per cooler containing VOC samples. 7 

One per source of decontamination and drilling water. 2 

1) Matrix spikes and matrix-spike duplicates were performed at a frequency of 5% per matrix for 
organic analyses. 

2) Matrix spikes and duplicates were performed at a frequency of 5% per matrix for inorganic 
analyses. 

2.4.2 Data Validation 

Data validation involved a review and evaluation of both field and laboratory information, 
including: laboratory-generated reporting forms; raw field and analytical quality control data; 
analytical results; and matrix effects. Qualifiers were assigned to data, if appropriate, based on 
the information review. Data qualifiers were transcribed on the laboratory database and 
subsequently added to any of the data tables generated. A summary of the data qualifiers is 
provided in Table 2-7. Only validated data qualifiers are presented in the report analytical 
summaries; however, both sets of qualifiers are presented in the complete data summaries in 
Attachment B. 

A minimum of ten percent of the data generated was validated under Navy Level D 
requirements (DQO Level 4), as presented in the NEESA document entitled Sampling and 
Chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration 
Program, NEESA 20.2-047B. The remaining data generated were reviewed under Navy Level 
C requirements, based on NEESA 20.2-047B guidelines. Level C validation was performed 
primarily from the information provided in the data package reporting forms. Reasons for 
qualification of data are discussed in further detail in Attachment B. 

2.4.3 Data Oualitv Objectives 

Data validation was used to evaluate whether the data quality objectives (DQOs) for all 
measurements (field and laboratory) had been reached. The DQOs include considerations of 
precision, accuracy, and completeness, as defined in the following paragraphs of this subsection. 
Attachment B summarizes the qualifications made to the analytical data. 
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TABLE 2-7 
DATAQUALIFIERS 

L.uborato?y Data Qualifiers 

B (organic@ Compound was detected in the associated blank. 

B (inorganics) Compound concentration is between the instrument detection limit and the CRDL. 

C GC result was confirmed by GC/MS. 

D On a Form 2: surrogate was diluted out. 
On a Form 1: data from a secondary dilution (DL). Compare to data on the Form 1 of the primary 

dilution. 

E Compound was detected above the upper limit of the instrument calibration. 

I Interference prevents quantitation. 

J Compound concentration is an estimate. Either the compound was identified positively as a trace 
value, or it is a nontarget for which no calibration was performed. 

N The identification given for the GC/MS nontarget compound is based on presumptive evidence 
(mass-spectral matching) only. 

P There is greater than a 25 % concentration difference between quantitation on the primary and 
confirmatory GC columns. The lower value was reported. 

U Compound was analyzed for but not detected at the listed concentration. 

X-Z Qualifiers with definitions explained in the narrative. 

Validated Data Qualijks 

J Estimated value. 

U Nondetected. 

R Rejected result based on data validation guidelines. 

Precision is a test of the repeatability of a measurement, and it is based upon the results 
of field or laboratory duplicates. Field precision is considered acceptable if the relative percent 
difference (RPD) between two duplicate samples is within +/-30 percent (aqueous samples) or 
+/-50 percent (soil samples). Laboratory precision is considered acceptable if the FWD between 
two duplicate samples is with +/- 20 percent (aqueous samples) or +/- 35 percent (soil 
samples). RPDs were calculated as part of the data-validation process. No results were rejected 
based on results for precision. 
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Accuracy of analysis was determined by the evaluation of matrix spike and matrix-spike 
duplicate recoveries of known quantities. The degree of accuracy and recovery of an analyte 
expected for the analysis of QA samples and spiked samples is dependent upon the matrix, 
method of analysis, and compound or element being determined in the analysis. Unless 
otherwise specified, the QC objective for accuracy is a recovery of 75 to 125 percent. Accuracy 
calculations, prepared by the laboratory, are provided in the laboratory analytical package. 
Analytes exhibiting values higher or lower than this range were estimated in associated samples. 
No results were rejected based on accuracy considerations. 

Completeness is a measurement of valid data obtained relative to the total amount of data 
generated. The QC objective for data completeness, as a percentage of valid data reported, was 
equal to or more than 90 percent. Only 0.3 percent of all data was rejected, corresponding to 
a completeness of 99.7 percent. 

Based upon consideration of precision, accuracy, and completeness, the data quality 
objectives for this project were met or exceeded. 
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3.0 Site Investigation Results 

3.1 Introduction 

This subsection presents an evaluation of the chemical analytical data. The chemical 
concentrations are compared to ARARs and “to be considered” (TBC) values. These regulations 
refer to cleanup standards and other substantive environmental protection criteria promulgated 
by law, along with relevant guidance criteria. For metals in soil analyzed on a mass weight 
basis, soil concentrations are also compared to estimated background metal concentrations in 
soils. Further discussion on state and federal laws and guidance is presented in subsection 3.1.1. 
Background concentrations for metals are discussed in subsection 3.1.2. Complete laboratory 
analytical summary reports are provided in Attachment C. 

3.1.1 Awlicable or Relevant and Amwouriate Reauirements 

CERCLA, or Superfund, cleanups pursuant to Section 121 (d) of Superfund Amendments 
and Reauthorization Act of 1986 (SARA) must attain Federal and State ARARs. As defined 
further in the NCP, applicable requirements mean those cleanup standards, standards of control, 
and other substantive environmental protection requirements, criteria, or limitations promulgated 
under federal or state law that specifically address a hazardous substance, pollutant, contaminant, 
remedial action, location, requirement, or other circumstance at a CERCLA site. 

If a requirement is not applicable, it still may be relevant and appropriate. Relevant and 
appropriate requirements mean those cleanup standards that address problems or situations 
sufficiently similar to those encountered at the CERCLA site, in that their use is well suited to 
the particular site. 

In accordance with U. S . EPA guidance (CERCLA Compliance with Other Laws Manual, 
U.S. EPA, August 1989), ARARs are grouped into three categories: chemical-specific, location- 
specific, and action-specific. 

In addition to ARARs, other state or federal advisories, criteria, or guidance can be 
identified as “to be considered” (TBC) for a particular release. The TBC category consists of 
any state or federal guidance that may be useful in evaluating site chemical concentrations or 
developing a remedy. The chemical-specific values for TBCs are included as a screening criteria 
in this report. There are no chemical-specific ARAR values for soils. Final decisions will 
consider these TBCs; however, they will weigh more heavily on ARARs and health-and- 
environmental risk assessment. The sources of TBCs used in this report are primarily from 
CTDEP’s December 1994 Proposal for Connecticut Clean-up Standard Regulations. Other TBCs 
are as noted. 
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3.1.2 Inorganic Backmound Concentrations 

Inorganic background concentrations were established using procedures outlined in the 
Atlantic Work Plan (Atlantic, October 1992), as modified by a memorandum dated February 10, 
1993, and as approved in a memorandum dated March 24, 1993. These site-specific values are 
necessary to allow for a comparison of metal concentrations (mass weight basis) detected at each 
site to naturally occurring background concentrations. These background concentrations do not 
fall in the ARAR or TBC category because they are not federal or state law or guidance. 
However, this method is an established procedure to evaluate inorganic concentrations at a site. 
Values above background are most likely related to site usage. 

The upper value detected in the range for each constituent was used to establish the 
background level. These background levels are presented in Table 3-l. Background soil 
samples were collected from undisturbed areas on and around the submarine base. 
locations are represented in Figure 3-l. 

Sample 
Two samples at discrete depths (0 to 2 feet and 2 to 4 

feet) were collected at each location. A total of 16 samples were used in each calculation to 
determine the background level. The site-specific values developed are lower than those 
prepared by USGS for the Eastern U.S. (Shacklette and Boemgen), which were used in the 
previous Phase I RI. 

3.2 Area A Landfill Bituminous Concrete Pad 

The field investigation at this site consisted of test boring installation and soil sample 
collection and analysis. Sampling locations are depicted in Figure 3-2. Thirteen subsurface soils 
were collected from 24 test boring locations at the site and 4 samples of the bituminous concrete 
pad were collected. The site analytical program for the samples are summarized in subsection 
2.3.1 and Table 2-5. Analytical results are summarized in Tables 3-2 through 3-6. Complete 
results are provided in Appendix C. Sampling locations are represented in Figure 3-2. 

The Area A Landfill Bituminous Concrete Pad soils were screened in the field for PCBs 
by gas chromatography (GC) and for organic vapors by an HNu with an 11.7 eV detector. The 
field-screening results are shown in the boring logs (Appendix A) and Table 2-5 for PCB results. 
The goal of field-screening is to facilitate the selection of the most highly contaminated soils 
when visual and olfactory evidence is absent and to aid in the delineation of PCB contamination. 

The soil borings show the site stratigraphy to a depth of approximately 16 feet. The soils 
at the Area A Landfill Bituminous Concrete Pad primarily consist of fill material which overlays 
a fine sand and silt layer (dredge spoils). Fill material was observed in all borings and 
frequently contained wood, brick fragments, plastic, metal, concrete and glass to depths of 16 
feet. During drilling activities, groundwater was observed to be between 5 and 10 feet below 
ground surface. 
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TABLE 3-l 
NATURAL SITE-SPECIFIC BACKGROUND LEVELS 

FOR INORGANIC COMPOUNDS 

Parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Boron 

1) ppm - parts per million. 

Background Level 

17,600 
2.05 
3.6 
57.2 
0.76 
0.24 
499 
21.5 

8 
25.6 

17,200 
17.5 

3,650 
188 

0.05 
10 

2,580 
0.80 
0.385 

41 
0.29 
35.1 
31.3 
5.8 
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TABLES3 

NAVALSUEiMARlNEliASE-NEWLONDON 

s$ 
AREAALANDFILL 

SUMMARY OF SOIL ANALYTICAL DATA (SEMIVOLATILES) 

g 
w 

$3 

SAMPLE ID / (DEPTH) 
DIREtX POLLUTANT 

n+ ExPosuBE MOBILITY 2LTB9 ILTBU 
3p 

2LTB16 2LTB17 2LTB18 2LTR19 2LTB20 2LTB22 2LTB23 tLTB26 2LTB28 
PARAMETER 

2LTB29 2LTB31 
IuDlJsTIuAL 

m 
GA m-21 (0.2) 10-21 (O-21 1w21 R-4) 16-a 161)) (J-8) 14-6l 14-a 11&12) (S-10) 

3m 

$3 
SEM’l’OL427LR ORGAMC COMPOUNDS @pb) 

4-MethylphmoI - 35ou 350 u 9300 UJ 11000 UJ 

33 uw 

9900 u 340 J 12000 u 2200 u 2000 J 720 U 380 u 400 u 420 U 

hthahe 2,500,OOO 5,600 350 u 350 u 9300 UJ 11000 UJ 9900 u 1000 Nooo 2200 u 920 J 390 J 380 U 400 u 420 U 

z!m 2-MethylaDphthalms - 35ou 350 u 9300 UJ 11000 UJ 9900 u 430 12000 u ._ 2200 u 1500 u 370 J 380 U 400 u 420 U 

F 2 Acemphthylmms 2,500,OOO 8,400 350 u 350 u 9300 UJ 11000 UJ 9900 0 350 u 12000 u 2200 u I500 u 
5 

720 U 220 J 400 u 420 U 
I 

2; 

2 

tb 
5” 

mesaa to bs considered. All values pramted from CIDEP Decemba 1994 Proposal for the Connecticut Clean-Up Standard Regulations. 

dicatss estimated value baaed on data validation. 

indicti not detected, value shown is the detection limit. 

b indicetas concentrations in parta per billion. 



TABLE 3-4 

gg NAVAL SUBMARINE BASE - NEW LONDON 

’ ‘d AREA A LANDFILL 

% SUMMARY OF SOIL ANALYTICAL DATA (PESTlClDES/PCBr) 

25 

% 3 
rn> 
3r 

;e 

$2 

Pm r=! 
? 

8 

I 



NAVAL SUBMAIUNE BASE - NEW LONDON 

AREA A LANDFlLL 

Y OF SOIL ANALYTICAL DATA (PESTICIDEMCBI) 

lBC indicatea to be considered vabms. 

FFDC Act Tolerance Lmsl. 

DDTR indicJea total conccntmtionof 4.4-DDE, 4,4-DDD, and 4,4-DDT. 

U.S. EPA Guidance V&a. 

CIDEP: Connecticut Department of Eavimnmmtal Protection December 1994 Ropospl for the Connecticut Clean-Up Standard Regulation. 

TEF indicates Toxic Equivalent Factor. 

indicates e&n&d valus based on data validation. 

indicatea not detected, v&w shown is the detection limit. 

A indicates not malysd. 

indicata not detected. 

indicates concentrations in parts per billion. 



TABLE 3-5 

NAVAL SUBMARINE BASE -NEW LONDON 
’ cd AREA A LANDFILL 

FL 

9% 

SUMMARY OF SOIL ANALYTICAL DATA (INORGANICS) 

$ 3 INORGANIC SAMPLE ID I (DEPTH) 

m+ 
3r 

BACKGROUND 2LTB9 2LTB13 2LTB16 2LTB17 2LTB18 2LTB19 ZLTBZO 2LTB22 ZLTB23 2LTB26 2LTB28 2LTB29 2LTB3 1 
PARAMETER LEVELS (O-2) 10-Z) (O-2) 

35f? 
10-Z) (O-2) 124) (6-8) 16.8) 14-81 (4-6) (4-6) 110-12) (8-10) 

$$I 
INORGANICS @pm) 

Aluminum 
I 

252 h 
17600 5600 5450 8710 5990 5150 7000 7140 9000 7840 6590 6840 8250 9280 

Q - 
titU0tty 2.05 1.3 3.6 UJ 3.2 UJ 17.7 UJ 14.3 UJ 44.6 f 5Ij.8 f ,, 134 J 26.9 UJ 7.3 UJ 17.6 UJ ,.$$.? .I ,; 25.6 f 

ic 3.6 
PVJ 

0.87 0.95 UJ 2J I.5 UJ 2.7 2.1 J 51 10.6 J 3J 1.5 J 2.5 J 4.5 J 8.6 J 
rz Barium 57.2 29.5 43.1 J 

0 Bcry 
49 J 199 J 87.9 II5 J 103 J 420 J 667 J 55.3 J 65.8 J 233 J 193 J 

Ilium 0.72 0.29 0.83 0.44 1.9 2.2 ] 0.63 1.5 1.7 0.84 0.35 0.29 1.8 0.48 
5 Cadmium 0.24 0.48 0.91 1 1.5 1 4.7 J _ 3.5 2.2 f 0.56 J 

2 

$2 J ,1Q,J 0.68 J 1-4 J 3.1 J 5.3,,J 
Calcium 499 876 149a 4680 $580 3560 J 8140 7520 17200 9960 2510 2680 5590 6930 
Chromium 21.5 8.3 12.1 J 14 J 26.5 J ] 18.1 31.4 J ) 30 J 289 J 36.6 J 14.3 J 26.2 J 44.7 J 127 J 

I 

v 

zinc 31.3 .3f&&j-.27P.f 81.2 1 ,I020 J 5340 975 I 1 499 9850 J ., 1550 f 190 UJ ,, ,,378 J. 4030 J 7570 f 

Cyanide NA 0.12 u 0.09 u 0.08 0.22 0.1 J 0.09u 1 0.11 u 0.25 U 0.27 U 0.1 u 0.1 u 0.74 0.53 

BoIoll 5.8 0.95 u 2.6 U 2.7 U 10.3 u II.6 U 14.9 i 9.4 79.8 19 u 2.1 u 30 38.5 22.7 

rwm 
U indicrtcs not detected, value shown is the detection limit. 

NA indicates not available. 

E ND indicates not detected. 

G 
ppm indicates concentrations in parts per million. 

Shading indicates value above Inorganic Background Levels. 
G 
z 



TABLE 3-6 
NAVAL SUBMARINE BASE - NEW LONDON 

AREA A LANDFILL 
SUMMARY OF SOIL ANALYTICAL DATA (TCLP) 

I TBC? I SAMPLE ID/(DEPTI-I) I 

2LTB18 2LTB26 
PARAMETER VALUE SOURCE (O-2) (4-W 

TCLP INORGANKS @pb) 
- . . . . . . . 1: I:.::::::::::::::::::::‘:..: 

Barium CTDEP’ 
. . . .iiij,.,.,... . . . . . . . . . i 

1000 
: . . y::‘.:.::::~ :.,(.:.:.:.:.;.;.: . . . ::.:.:.: ..:.:.:.:.:.:.:.:.:,:. .:.::..:.:.:.: i’~i:ii”ii’ii~~~~~~~~~:~:~:~:~:~::::,:~~:.:~:~:~:~ 532 .:. .A,. ., ,.,.,..,.,...,.,....... :.:. .,.:. .:.:. .:.:. ;,;-,. ,. . ;:., :cy:. “: 2: ..:,: ./)..,(,..,.:. ). . . ., ,: ,,..: I .,./. . . . . . 

Cadmium 5 CTDEP 
,.; :.::,i,),i:::(,~.::::: :.;:; >::.: :.:...: . . . . . . . . . . . . . ;,, ‘.: .:.:.;:;:.::,., ,: ..:.: c&!>; ~~:;i;::%iiiis%i &$ ;.I ~~i;~~~~~~~~~~~~: i :j .i:j ; :; ~...:,.......~.:.. :.:.... :;: . . . . . . 
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Chromium 50 CTDEP 32.1 5.9 

Lead 15 

Notes: 1. TBC indicates to be considered values. 
2. CTDEP: Connecticut Department of Environmental Protection Proposal for the Connecticut 

Clean-up Standard Regulations. 
ppb indicates concentrations of parts per billion. 
Shading indicates value above TBC. 
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Two soil samples were analyzed for physical characteristics at the Area A Landfill 
Bituminous Concrete Pad. The following tests were performed on soils collected from 2LTB17 
(0 to 2 feet (ft)) and 2LTB19 (4 to 6 ft): pH, percentage of ash, percentage of moisture, 
percentage of organic carbon, specific gravity, cation exchange capacity (CEC), and grain size 
distribution. Analytical results are presented in Table 3-7. The grain-size distribution data 
indicate that fill material is primarily a fine-to-coarse sand, as presented in the boring logs. 

All 13 soil samples collected at the Area A Landfill Bituminous Concrete Pad site were 
analyzed for volatile organic compounds (VOCs). The highest concentrations of total VOCs 
were present in samples 2LTB20(6 to 8 ft) and 2LTB23 (4 to 8 ft), where values were reported 
as 16,500 and 90,800 ppb, respectively. The following VOCs were detected at one or more 
sampling locations: methylene chloride, acetone, 2-butanone, toluene, ethylbenzene, and total 
xylenes . 

The TBC value for ethylbenzene (700 ppb) was exceeded in soils collected from 2LTB20 
(6 to 8 ft) and 2LTB23 (4 to 8 ft), where values were reported as 7,700 and 14,000 ppb, 
respectively. Soils collected from 2LTB23 (4 to 8 ft) also exceeded the TBC value for toluene 
and total xylene, where values were reported as 1,800 and 75,000 ppb, respectively. 

Visual observations of staining and sheen were observed in both borings 2LTB20 and 
2LTB23, as well as olfactory evidence of contamination including hydrocarbon odors in 2LTB20 
and solvent-like odors in 2LTB23. 

SVOCs, predominantly polycyclic aromatic hydrocarbons (PAHs) with concentrations 
ranging from nondetected to 321,200 ppb, were detected in soils collected across the site. The 
highest levels of total SVOCs were detected at 2LTB20 (6 to 8 ft), where 321,200 ppb was 
reported. Moderate to high levels of total SVOCs were observed in borings 2LTB9 (0 to 2 ft), 
2LTB23 (4 to 8 ft), 2LTB31 (8 to 10 ft), 2LTB29 (10 to 12 ft), 2LTB28 (4 to 6 ft), 2LTB19 
(2 to 4 ft), 2LTB22 (6 to 8 ft), and 2LTB26 (4 to 6 ft), where values ranged from 1,580 to 
33,900 ppb. In all of the borings where SVOCs were detected by analytical methods, visual 
and/or olfactory evidence of contamination was also noted in boring logs. Similar staining 
and/or odors were noted in the following borings: 2LTB12, 2LTB14, 2LTB15, 2LTB21, and 
2LTB24. 

Detection limits were high for SVOC compounds collected from 2LTB16, 2LTB17, and 
2LTB18, due to interferences caused by elevated concentrations of tentatively identified 
compounds (TICS). It is be noted that the concentration of some SVOCs, although reported as 
nondetected, are likely elevated in these areas, based on visual observations and elevated TIC 
values. 

PCBs (Aroclor 1242, Aroclor 1254, and Aroclor 1260) were detected at each of the 
sampling locations from low to high concentrations ranging from 49 to 51,000 ppb. Three 
boring locations were determined to have levels above the CTDEP TBC value of 2,000 ppb, two 
of which are above the U.S. EPA TBC value of 10,000 ppb; the boring locations include 
2LTB31 (8 to 10 ft) (3,800 ppb), 2LTB28 (4 to 6 ft) (10,600 ppb), and 2LTB23 (4 to 8 ft) 
(51,000 ppb). 
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TABLE 3-7 
SUMMARY OF ENGINEERING CHARACTERISTICS 
AREA A LANJXILL/BITUMINOUS CONCRETE PAD 

PH 

2LTB17 2LTB19 
(O-2 ft) W-6 fi) 

8.08 8.56 

Ash % 92.0 93.5 

Moisture % 5.6 4.5 

Organic Carbon % 

Specific Gravity 
I I 

2.4 2.3 

CEC (meq/lOOg) 
I 

Grain Size IMribution % (Dry Weight) 

Peroxide Digestible I 2.0 0.9 

Non digest Fibrous Material 

Sand and Gravel % 

>4.75 mm (U.S. Sieve No. 4) 26.0 17.0 

Between 4.75 - 2.00 mm (U.S. Sieve No. 10) 7.6 11.0 

Between 2.00 - 1.00 mm (U.S. Sieve No. 18) 10.0 9.0 

Between 1 .OO mm - 500 (U.S. Sieve No. 35) I 14.2 I 14.3 I 
urn 

I I 

Between 500 - 250 urn (U.S. Sieve No. 60) 14.0 19.4 I 
I I 

Between 250 - 125 urn (U.S. Sieve No. 120) I 10.2 I 15.4 I 

Between 125 - 63 um (U.S. Sieve No. 230) 

< 63 urn (Pan) I 0.6 I 0.5 I 
I I 

Silt% 

Between 63 - 4 urn 7.4 4.6 

Ch % 

< 4um I 2.4 1.8 
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Field-screening results for PCBs using a GC were used to choose the most highly 
contaminated soils for off-site laboratory analysis and to aid in the delineation of PCBs. The 
laboratory analytical results were found to correlate reasonably well with the field-screening 
results. The good correlation between field-screening results and laboratory analytical results 
validates using the field-screening results along with laboratory analytical results to delineate the 
extent of PCBs in soils. Based on field-screening results, no other samples are expected to 
exceed TBC guidelines for PCBs in soil. 

Samples of the bituminous concrete pad were collected from four areas where evidence 
of staining was observed. Very low levels of PCBs were detected in two of the four samples; 
the samples include 2LC2 and 2LC4, where 490 and 340 ppb was detected, respectively. 

The analytical results for PCBs, from both the Phase I RI and the remedial actions field 
investigation data are shown in Figure 3-3. 

The soils being considered for removal were selected, based on elevated levels of PCBs. 
The removal action at this site is aimed specifically at removing source or hot-spot areas. These 
areas are defined as areas where levels of PCBs in surface soils exceed 10 ppm or where levels 
of PCBs in subsurface soils exceed 50 ppm. 

Pesticides were detected at all of the locations sampled across the site, primarily at low 
concentrations; however, several locations were found to have elevated levels. The pesticides 
4,4-DDE, 4,4-DDD, and 4,4-DDT (DDTR) were detected at levels above the TBC value of 500 
ppb in two borings: 2LTB29 (10 to 12 ft) (2,470 ppb) and 2LTB31 (8 to 10 ft) (1,270 ppb). 
Twelve additional pesticides were detected in one or more borings at low levels as indicated in 
Table 3-4. 

Two soil samples were analyzed for dioxins and furans at the site; the samples were 
2LTB13 (0 to 2 ft) and 2LTB23 (4 to 8 ft). Dioxins were detected only in one boring at a level 
below the screening level of 1 ppb that was used in the Times Beach, Missouri Superfund site. 
The toxic equivalent factor (TEF) value reported for 2LTB13 is 0.0016 ppb. Based on this 
value, dioxin is not considered to be a chemical of concern at this site. 

The total metals analytical results were compared to the established background levels. 
Inorganic levels were above background at all locations for at least one analyte. Lead values 
were elevated above the background value of 19.3 ppm in all but one sample, 2LTB9 (0 to 2 
ft). Lead levels above 1,000 ppm were observed in two borings: 2LTB22 (6 to 8 I?) (1,780 
ppm) and 2LTB31 (8 to 10 I?) (1,290 ppm). In addition to these samples, three additional 
sample locations contained lead levels above 500 ppm: 2LTB20 (6 to 8 ft) (663 ppm); 2LTB23 
(4 to 8 ft) (705 ppm); and 2LTB29 (10 to 12 ft) (720 ppm). Elevated concentrations of 
antimony, calcium, chromium, cobalt, copper, mercury, nickel, silver, sodium, zinc, and boron 
were detected at levels greater than one order of magnitude higher than the established 
background values, but were generally lower than two orders of magnitude above background. 
Three samples contained levels slightly higher than two orders of magnitude above background: 
two for copper 2LTB22 (6 to 8 ft) (21,600 ppm) and 2LTB23 (4 to 8 ft) (3,900 ppm), and one 
for zinc 2LTB22 (6 to 8 ft) (9,850 ppm). 
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Although there were elevated levels of inorganic+-in particular lead-inorganics do not 
appear to be of concern at this site. The reported disposal of battery acid (presumably from 
lead/acid batteries) is a possible source of lead contamination in soils. However, the site use 
as a landfill may have also contributed to elevated inorganic values, including lead. 

Two soil samples were collected and analyzed for full TCLP parameters (VOCs, SVOCs, 
pesticides, herbicides, and inorganics). They include 2LTB18 (0 to 2 ft) and 2LTB26 (4 to 6 
ft). There were no VOCs, SVOCs, pesticides, or herbicides detected in either of the samples. 
Both samples contained lead above the TCLP TBC value of 50 ppb. Soils from 2LTB18 (0 to 
2 ft) contained 2,190 ppb lead and soils from 2LTB26 (4 to 6 ft) contained 301 ppb of lead. 
These concentrations are below the value of 5 ppm, which would classify the soil as hazardous 
waste. Cadmium and barium were also detected above their respective TBC values of 10 ppb 
and 1,000 ppb in boring 2LTB 18 (0 to 2 ft), where values of 58 ppb and 1,060 ppb were 
reported, respectively. None of the soils tested had TCLP levels high enough to classify them 
as hazardous waste. 
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BORING LOG 2LTB8 

PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO’ 1256-26-04-04 

LOCATION’ CONCRETE PAD 

DATE STARTED: II/IO/93 

DATE COMPLETED‘ 11/10/93 

DRILLING CONTRACTOR’ COLUMBIA ENVIRONMENTAL DRILLING 

DRILLER: GENE LEVESDUE 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD. ~-IN. SPLIT-SPOON 

GROUND ELEVATION: 87.4 FT 

PROTECTIVE CASING ELEVATION: NIP 

WELL ELEVATION: N/A 

WATER LEVEL: N/A 

DATUM: SUBASE 

WEATHER: N/A 

INSPECTOR: 0. EONOFF 

CHECKED BY: EJN 

SPLIT 
SPOON 
,AMPLt 
3EPTH 

(fti 

SOIL DESCRIPTION FIELD 
CREENING 

I WELL , 
1 & 

CONSTRUCTION 

3 
P 

’ L 2 

VISUJ 
CONTi 

{RF 
wml 

- 

- 

‘CBS 
pm: 

- 

color, density, SOIL,admixture. 
morsture. other notes, ORIGIN BLOWS HNU 

PER 6” bml 

Brown, fine to coarse sand, some 
gravel, no odor, FL. 

-Brown, fine sand, some gravel, FL 

2-4 

6-8 

8-10 

Dark brown, fine to medium sand, 
some gravel, morst. slrghtly musty 
odor, FL. 

4.3 
7.8 

-Brown. fine to medium sand, some 
gravel, no odor, FL. 

10-12 

7.7 
32,13 

12-14 

4-14.; 
-Brown, fine to coarse sand, some 

gravel, FL. 
Refusal at 14.7 feet. 
END OF BORING. 

J 
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BORING LOG 2LTB9 

PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS GROUND ELEVATION: 67.0 FT. 

PROJECT NO: 1256-26-04-04 PROTECTIVE CASING ELEVATION: N/A 

LOCATION, CONCRETE PA0 WELL ELEVATION: N/A 

DATE STARTED. 11/5/93 WATER LEVEL: N/A 

DATE COMPLETED: 11/5/93 DATUM: SUBASE 

URILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL DRILLING WEATHER. RAINING, 50’s 

DRILLER: GENE LEVES(3UE INSPECTOR: J. GRUENENFELDER 

DRILLING METHOD: HOLLOW STEM AUGER CHECKED BY: EJN 

SAMPLING METHOD: 3-IN. SPLIT-SPOON 

4L T 4M. : 
FIELD 

;CREENING 

WELL 
CONSTRUCTION 

2 
w 

x ’ 
E 
E 

- 

70 

40 

40 

SOIL DESCRIPTION 

SPLIT 
jPOOh 
iAMPLI 

‘TJH 

2-4 

‘CBS 
mm: 

- 

XRF 
hmml 

5- 

lo- 

15- 

20- 

color, density, SOIL.admlxture, 
moisture, other notes, ORIGIN HNU 

@pm: 
BLOWS 
PER 6” 

(Note: HNu not working due to rain.) 
Brown, ftne to medium sand and 
gravel; little silt, concrete 
fragments, no odor, FL. 

4t59 
38.46 

25.100/4” 

4-6 

Ei 

Auger and sampler refusal at 6 
feet. 
END OF BORING. 
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BORING LOG 2LTBlO 

PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO: 1256-26-04-04 

LOCATION’ CONCRETE PAD 

DATE STARTED: 11/4/93 

DATE COMPLETED: 11/4/93 

DRILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL DRILLING 

DRILLER: GENE LEVESQUE 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: 3-IN SPLIT-SPOON 

GROUND ELEVATION. 67.2 FT. 

PROTECTIVE CASING ELEVATION’ N/A 

WELL ELEVATION: N/A 

WATER LEVEL: APPROX. 10 FT 

DATUM’ SUBASE 

WEATHER: SUNNY, 50’s 

INSPECTOR: J. GRUENENFELOER 

CHECKED BY: EJN 

‘” WELL 
z SOIL DESCRIPTION 7 VISUAL 

L 

FIELD F 
CONTAM. SCREENING 2 $ 

CONSTRUCTIOh 

be: 2 5 

E z b & f, ?i = PCBs 
a 0 

XRF y : 
nnm\ lnnm\ a 1 

SPLIT 
SPOON 
iAMPLE 
3EPTH BLOWS - 

w 
HNU color. density, SOIL,admixture, 

moisture. other notes, ORIGIN 
0 

E-w4 

lft) PER 6” bpm) 
zL$g I I I I 

1 I Brown, fine to coarse sand and I 011 
o-2 12.100/1” 40 d----l ~ 
2-4 

I 1 

28,50/9” 40 

-l---l 4-6 
11,16 

100/2” 4o 

/ / No recovery. 

Dark gray CLAY and SILT, trace iiJ---Jiioolo _, 10 

organlcs and shell fragments, strong 
organic odor, wet, dredge spoils, 

gravel; trace organlcs, concrete 
0 fragments, moist, no odor, FL. 

~ 0 

UL. 

0 15- 

END OF BORING AT 16 FEET. 

20- 
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BORING LOG 2LTBll 

PROJECT, NSB-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO: 1256-26-04-04 

LOCATION: AREA A CONCRETE PA0 

DATE STARTED: II/3193 

DATE COMPLETED’ 11/3/93 

DRILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL DRILLING 

DRILLER’ GENE LEVESQUE 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: 3-IN SPLIT-SPOON 

GROUND ELEVATION: APPROXIMATELY 87.1 FT 

PROTECTIVE CASING ELEVATION. N/A 

WELL ELEVATION: N/A 

WATER LEVEL: N/A 

DATUM: SUBASE 

WEATHER, PARTLY CLOUDY, 50’s 

INSPECTOR’ J. GRUENENFELDER 

CHECKED BY: EJN 

SPLIT 
SPOON 

ZPT-c 

PCBs XRF 

BLOWS km) (mm 

(ft) PER 6” 

, 

6-0 4,100/3” 20 -I----/ 

Brown fine to coarse sand and 
gravel, mtscellaneous rubble (wood. 

0 concrete, brick and glass 
fragments), trace ash, slight HC 
odor from 2 to 4 feet, FL. 

Dark gray-black SILT and CLAY, 

I 3,4 I ._n I h I nl 
trace shell fragments, organic odor, 

I I 

80 

END OF BORING AT 16 FEET. 

__. .__.._ NG 
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BORING LOG 2LTB12 

PROJECT: NSG-NLON INTERIM REMEOIAL ACTIONS 

PROJECT NO: 1256-26-04-04 

LOCATION. AREA A CONCRETE PAD 

DATE STARTED’ II/Z/93 

DATE COMPLETED: 11/2/93 

DRILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL DRILLING 

DRILLER: GENE LEVESOUE 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: 3-IN. SPLIT-SPOON 

GROUND ELEVATION: APPROXIMATELY 66.0 FT 

PROTECTIVE CASING ELEVATION: N/A 

WELL ELEVATION: N/A 

WATER LEVEL: APPROX. 6.0 FT. 

DATUM: SUBASE 

WEATHER. N/A 

INSPECTOR: J. GRUENENFELDER 

CHECKED BY: EJN 

I I I 2 WELL WI 
JG= i% 

CONSTRUCTION 

- I---- 
2 

2 
P 

F? t. 
rm)& 1 

SPLIT 
SPOON 
;AMPLE 

BLOWS 
PER 6” 

, 

Fine to medium sand miscellanec -I rubble (wood, metal, brick. plast 
and glass fragments), little gravel, 
some black staining, slight HC odor, 

l-l 4-6 76 
8.7 

70 - 

-Fine to coarse sand and gravel, 
miscellaneous rubble (slag. asphalt, 
wood, metal and glass fragments), 
some black staining from 4 to 6 
feet, no odor, FL. 

I^_ 1 pine to coarse sand and silt, 
miscellaneous rubble (glass, rubber, 

8-10 

wood, metal), saturated at 
approximately 8.0 feet, no odor, FL. 

80 - 

I r 
Greenish-gray CLAY and SILT, 
trace shell fraaments. oraanic odor. 

12-14 
65 
4,4 

14-16 5,5 
78 

dredge spoilsl5L. 

Notes: (1) greenish fluid (like 
anti-freeze) noted around augers. 
(2) HNu not working 

ND 

ND 

ND 
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BORING LOG 2LTB13 

PROJECT’ NSB-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO: 1256-26-04-04 

LOCATION: CONCRETE PAD 

DATE STARTED II/g/93 

DATE COMPLETED: II/g/93 

DRILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL DRILLING 

DRILLER: GENE LEVESOUE 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: 3-IN. SPLIT-SPOON 

GROUND ELEVATION: 67.6 FT. 

PROTECTIVE CASING ELEVATION: N/A 

WELL ELEVATION. N/A 

WATER LEVEL: APPROX. 6.0 FT. 

OATUM’ SJEASE 

WEATHER: SUNNY, 50’s 

INSPECTOR: J. GRUENENFELDER 

CHECKED BY: EJN 

SPLIl 
SPOOI 
;AMPL 

FIELD 
SCREENING 

WELL 
CONSTRUCTIOh ? VISUAL 

L 
CONTAM 

SOIL DESCRIPTION 

PCBr 
(PPm 

BOL 

BDL 

NO 

NA 

XRF 
(porn: color, density. SOIL.admixture. 

motsture, other notes, ORIGIN BLOWS 
PER 6” 

HNU 
(mm 

Brown, fine to coarse sand, some 
gravel; trace organics, dry, no odor, 
some black staining from 4 to 6 
feet, FL. 

59,65 
51,100/1” 

2-4 

4-6 

Saturated fine sand, some silt, little 
gravel, brick fragments, trace 
organics. FL. 64 

2.0 

--Medium to coarse sand and gravel, 
brick and cement fragments, FL. 

834 
17.5 

8-10 

12-14 

No recovery. 
33.29 
24.20 

!3,100/2” 

14-16 3,2 
4,3 

Tl ANT, 

Dark gray-brown SILT, some fine 
sand, no odor, OL. 

END OF BORING AT 16 FEET. 
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BORING LOG 2LTB14 

PROJECT’ NSB-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO: 1256-26-04-04 

LOCATION’ CONCRETE PA0 
DATE STARTED: II/E/93 

DATE COMPLETED: II/E/Q3 

DRILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL DRILLING 

DRILLER’ GENE LEVESOUE 
ORILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: 3-IN. SPLIT-SPOON 

GROUND ELEVATION: 68.1 FT 

PROTECTIVE CASING ELEVATION: N/A 

WELL ELEVATION: N/A 

WATER LEVEL’ APPROX. 10.0 F-I 

OATUM’ SUBASE 

WEATHER: SUNNY, 50’s 

INSPECTOR: J. GRUENENFELDER 

CHECKED BY: EJN 

SOIL DESCRIPTION 

color, density, SOIL.admixture, 
moisture, other notes, ORIGIN 

Ln WELL 
VISUAL FIELD F ~ CONSTRUCTION 

CONTAM. SCREENING 2 g 

5 
WZZ> $ 
z;‘“,g PCBs XRF ? : 
g k 5~ bpm) bm) g d 

Q 

l-l-i 
HNU 
(pm) 

Brown, fine to medium sand, some 
0 

silt; little gravel, no odor, dry, FL. I 1 

6-8 

breenish-brown, fine sand and silt, I ir 

8-10 
trace gravel, some black staining, 
trace organrcs, no odor, FL. 

Fine sand, slit, and clay; trace 
organics, little coarse gravel, trace 
black starning. FL. 1 II 

END OF BORING AT 16 FEET. 

1.4 

BDL 

BOL 

BDL 

BDL 

BDL 
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BORING LOG 2LTB15 

PROJECT. NSB-NLON INTERIM REMEOIAL ACTIONS 

PROJECT NO: 1256-26-04-00 

LOCATION: CONCRETE PAD 

DATE STARTED: II/E/93 

OATE COMPLETED: 11/a/93 

ORILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL ORILLING 

DRILLER: GENE LEVESQUE 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: 3-IN. SPLIT-SPOON 

GROUND ELEVATION. 67.7 FT. 

PROTECTIVE CASING ELEVATION: N/A 

WELL ELEVATION: N/A 

WATER LEVEL: N/A 

DATUM: SJBASE 

WEATHER: SUNNY, SO’s 

INSPECTOR: 0. BONOFF 

CHECKED BY. EJN 

SPLIl 
SPOOI 

%pT 
(f1) 

r 

I 

U 
E 
4 

o-2 

2-4 

BLOWS 
PER 6” 

33,49 
51,50/2” 

- 

80 

30 

25 

HNU 
(PPIT - 

SOIL DESCRIPTION 

color, density, SOIL.admlxture, 
moisture, other notes, ORIGIN 

Brown, fine to medium sand and 
gravel, some black staining from 1 to 
2 feet, no odor, FL. 

Auger and sampler refusal at 5.5 
feet. 
END OF BORING. 

T C 

- 

1 
L 

E 
% 

- 

0 

VISUAL 
:ONTAk’ T I. ! FIELD 

3CREENINE 

‘CB! 
PPn 

EKIL 

BDL 

XRF 
(PPT 

WELL 
CONSTRUCTIOh 
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BORING LOG 2LTB16 

PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO: 1256-26-04-04 

LOCATION, CONCRETE PA0 

OATE STARTEO. 11/4/93 

DATE COMPLETEO: 11/4/93 

ORILLING CONTRACTOR’ COLUMBIA ENVIRONMENTAL ORILLING 

DRILLER: GENE LEVESQUE 

DRILLING METHOO: HOLLOW STEM AUGER 

SAMPLING METHOD: 3-IN. SPLIT-SPOON 

SPLIT 
;POON 
SAMPLE 
IEPTH 

lft) 

o-2 

2-4 

4-6 

BLOWS 
PER 6” 

49.24 
Il.13 

14.24 
22.20 

21,18 
24.100/2” 

80 

GROUND ELEVATION’ 67.6 FT. 

PROTECTIVE CASING ELEVATION: N/A 

WELL ELEVATION: N/A 

WATER LEVEL‘ N/A 

DATUM: SUBASE 

WEATHER: SUNNY, 50’s 

INSPECTOR: J GRUENENFELOER 

CHECKEO BY: EJN 

HNU 
Icon) 

SOIL DESCRIPTION 

color, density, SOIL,admrxture. 
moisture, other notes, ORIGIN 

Brown, fine to medium sand and 
gravel; concrete, glass, metal, and 
and asphalt fragments, some black 
staining, slight HC odor in 0- to 
2-foot interval, FL. 

Auger and sampler refusal at 6.0 
feet. 

END OF BORING. 

- 

? 
L 

F 
h 0 
- 

0. 

IISUAL 
ONTAM 

FIELD 
;CREENING 

CBS 

- 

NA 

XRF 
:wm) 

WELL 
CONSTRUCTION 



BORING LOG 2LTB17 

PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO: 1256-26-04-04 

LOCATION: AREA A CONCRETE PA0 

DATE STARTED’ 11/3/93 

DATE COMPLETEO: 11/3/93 

DRILLING CONTRACTOR: COLUMEIIA ENVIRONMENTAL DRILLING 

DRILLER: GENE LEVESDUE 
DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOO: 3-IN SPLIT-SPOON 

GROUND ELEVATION: 67.6 FT. 

PROTECTIVE CASING ELEVATION: N/A 

WELL ELEVATION: N/A 

WATER LEVEL: APPROX. 9.0 FT. 
DATUM: SUBASE 

WEATHER: PARTLY CLOUDY, 50’s 

INSPECTOR: J. GRUENENFELOER 
CHECKED BY: EJN 

T- ? VISUAL 
t CONTAM 

1 

r 
FIELD 

SCREENING 
- 

CBS XRF 
pm bpm) 

- 

3DL 

NO 

ND 

NO 

ND 

ND 

ND 

NO 

WELL 
CONSTRUCTION 

z 

MY 

8 

g 

- 

90 

40 

40 

30 

70 

80 

70 

70 

SOIL DESCRIPTION 

SPLIT 
;POON 

i”E”p!LA 
(ft) 

o-2 

color, density, SOIL.admrxture. 
morsture. other notes, ORIGIN BLOWS 

PER 6” 
HNU 
km) 

Brown fine to medium sand and 
gravel, mrscellaneous rubble (brick, 
glass, wood, metal, and concrete 
fragments) some black statning and 
slrght HC odor from 0 to 4 feet, FL. 

Note: HNu not working from 4 to 10 
feet. 

69,58 
51,62 

2.5 

2 

7 

2-4 61,100/3” 

4-6 88 
100/2” 

24.57 
100/1” 

12,7 
‘57 

6-8 

a-to 

Black to dark brown SILT and CLAY, 
trace shell fragments, organrc odor, 
dredge spools. OL. 

56 
4.5 

10-12 

4.5 
56 

6,5 
57 

12-14 

14-16 

END OF BORING AT 16 FEET. 
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BORING LOG 2LTB18 

PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO: 1256-26-04-04 

LOCATION’ AREA A CONCRETE PA0 

DATE STARTED’ 11/2/93 

DATE COMPLETEO: 11/2/93 

DRILLING CONTRACTOR’ COLUMBIA ENVIRONMENTAL ORILLING 

DRILLER’ GENE LEVESQUE 
DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: 3-IN. SPLIT-SPOON 

GROUND ELEVATION: 88.1 FT. 
PROTECTIVE CASING ELEVATION. N/A 
WELL ELEVATION: N/A 
WATER LEVEL’ APPROX. 9.0 FT 

DATUM’ SUBASE 
WEATHER: N/A 

INSPECTOR, J. GRUENENFELOER 
CHECKEO BY: EJN 

Id I SOIL DESCRIPTION I 

SPLIT as- 
SPOON 8 
iAMPLE k2 

BLOWS HNU color, density, SOILadmixture. 
PER 6” (pm) 

moisture, other notes, ORIGIN 

I I I Brown to dark brown fine to 
/lo Rd sand, little gravel, trace glass and 

wood fragments, some black 
staining, slight odor, dry, FL. 

ame as above, traces of slag and 

80 

-” iscellaneous rubble (brick, glass 
and metal fragments). some fine to 
medium sand and gravel; becomes 
saturated at approx. 9 feet, FL. 

Dark gray CLAY and SILT, little fine 
sand, trace shell fragments, dredge 
spoils, OL. 

I I Notes: 

(1) HNu not working. 

WELL 
STRUCTION 

Page 1 of 1 



BORING LOG 2LTB19 

PROJECT, NSG-NLON INTERIM REMEOIAL’ACTIONS 

PROJECT NO: 1256-26-04-04 

LOCATION, CONCRETE PAD 

DATE STARTEO: 11/10/93 

OATE COMPLETED: II/lo/93 

ORILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL ORILLING 

DRILLER: GENE LEVESQUE 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: 3-1~. SPLIT-SPOON 

GROUNO ELEVATION: 87.8 FT. 

PROTECTIVE CASING ELEVATION: N/A 

WELL ELEVATION: N/A 

WATER LEVEL: APPROX. 10.0 FT. 

OATUM: SUBASE 

WEATHER: SUNNY, 50’s 

INSPECTOR: J. GRUENENFELOER 

CHECKED BY’ EJN 

SPLIT 
;PooF 
AMPLI 
IEPTC 

Ift) 

2-4 

4-6 

8-10 

2-14 

14-16 

BLOWS 
PER 6” 

28.33 
50/4" 

18.23 
19.16 

28.25 
13.13 

18,18 
17.8 

19.29 
36,42 

17,12 
24,16 

12.9 
8.11 

I TLANK 

80 

80 

-iNU 

pm - 

SOIL DESCRIPTION 

color, densrty, SOIL.admrxture, 
moisture, other notes, ORIGIN 

(Note: HNu not workrng for thrs 
borrng.) Lrght brown, fine to coarse 
sand and gravel, dry, no odor, FL. 

h rown. fine to medium sand and 

9 
ravel, miscellaneous rubble 
concrete. metal, glass, brick, wood 

fragments), ash and slag in 2- to 
4-foot interval, some black staining 
from 1 to 2 feet and in 6 to 8- foot 
interval, dry. no odor, friable, 
reddish-brown material (floor tile) 
from 9 to 10 feet, FL. 

70 recovery, saturated wash 

-Saturated srlt and fine to coarse 
sand, glass, wood, and metal 
fragments. little gravel, some black 
starnrng. FL. 

END OF BORING AT 16 FEET. 

* INT Indicates interference and/or 
unknown detected. 

FIELD 
SCREENING 

‘CBS 

pm 

- 

BDL 

BDL 

NT* 

NA 

BDL 

BDL 

XRF 

mm. 

CONSTRUCTION 

Page 1 of 1 



BORING LOG 2LTB20 

PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO: 1256-26-04-04 

LOCATION, CONCRETE PAD 

DATE STARTED’ II/g/93 

DATE COMPLETED: II/g/93 

DRILLING CONTRACTOR. COLUMBIA ENVIRONMENTAL DRILLING 

ORILLER’ GENE LEVESOUE 

DRILLING METHOD HOLLOW STEM AUGER 

SAMPLING METHOD 3-IN. SPLIT-SPOON 

GROUND ELEVATION: 68.6 

PROTECTIVE CASING ELEVATION: N/A 

WELL ELEVATION: N/A 

WATER LEVEL: APPROX. 5 0 FT 

DATUM. SUBASE 

WEATHER’ SUNNY. 50’s 

INSPECTOR: J. GRUENENFELDER 

CHECKED BY’ EJN 

SOIL DESCRIPTION 

L” WELL 
L‘ VISUAL 

L _ 

FIELD e CONSTRUCTION 

SPLIT R ’ 
CONTAM. SCREENING $ & - 

E 
s 

I 5 0 
SPOON 
AMPLE E L 

IEPTH BLOWS HNU color, density, SOIL.admrxture, 
moisture, other notes, ORIGIN 

E 
$$gz PCBs XRF y $ 

rfti PizR R” fnnml 

p ‘; =, g (pm) (pm) 2 
P, 

lUU/I” 

-l---i 2-4 100/4” 

Brown, fine to coarse sand, some 
gravel, metal fragments, clack 
staining and slight HC odor in 4- to 
B-foot Interval, saturated at 
approxrmately 5 feet, FL. 

o _ ) No recovery. , ,. 

Gray SILT, wrth trace fine sand, OL. 

No recovery. 

I Greenish-aray SILT, trace organrcs 

NA 

(roots), sfiorig organic odor, i)L. 

>i’j IYL 
* INT lndlcates Interference and/or 
unknown detected. 

Yage 1 ot 1 



BORING LOG 2LTB21 

PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS GROUND ELEVATION: 88.7 
PROJECT NO: 1256-26-04-04 PROTECTIVE CASING ELEVATION: N/A 
LOCATION. CONCRETE PAD WELL ELEVATION: N/A 
DATE STARTED: 11/g/93 WATER LEVEL: APPROX. 5.5 FT. 
DATE COMPLETED’ u/9/93 DATUM: SUBASE 
DRILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL DRILLING WEATHER’ SUNNY, 50’s 

DRILLER: GENE LEVESQUE INSPECTOR: J. GRUENENFELOER 
DRILLING METHOO: HOLLOW STEM AUGER CHECKED BY: EJN 
SAMPLING METHOD: 3-IN. SPLIT-SPOON 

IAL FIELD 
‘AM. SCREENINl 

WELL 
CONSTRUCTIOr 

- 

80 

15 

50 

20 

30 

60 

50 

50 

SOIL DESCRIPTION 

XRF 
:wm 

- 

SPLIl 
jPOOF 
AMPL 
3EPTt 

(ft) 

‘CBS 
bpm 
- 

BDL 

BDL 

BOL 

BDL 

BDL 

BDL 

- 

color, density, SOIL.admixture. 
moisture, other notes, ORIGIN HNU 

:mm - 

BLOWS 
PER 6” 

0 

5 

10. 

15. 

20- 

Brown, fine to coarse sand and 
gravel, some black staining in 0- to 
2-foot interval, cement fragments, 
saturated at 5.5 feet, FL. 

47,59 
100/4” 

100/4” 2-4 

4-6 

6-8 

8-10 

29.26 
19.12 

-Coarse sand and gravel; brick, 
cement and metal fragments; slight 
HC. Odor in 8-10 foot interval, FL. 31,14 

5.4 

12 
21,27 

Tine to coarse sand; some silt and 
fine gravel; metal, glass, and 
concrete fragments; some black 
staintng in 12- to 14-foot interval, 
FL. 

38 
9,7 

6.4 
3.4 

IO-12 

12-14 

14-16 

Green-brown SILT, strong organic 
odor, trace shell fragments, OL. 

END OF BORING AT 16 FEET. 

3.3 
3,4 

1 
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BORING LOG 2LTB22 

PROJECT’ NSE-NLON INTERIM REMEDIAL ACTIONS GROUND ELEVATION: 69.6 

PROJECT NO: 1256-26-04-04 PROTECTIVE CASING ELEVATION’ N/A 

LOCATION, CONCRETE PA0 

DATE STARTED: 11/5/93 

DATE COMPLETED’ 11/5/93 

DRILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL DRILLING 

DRILLER’ GENE LEVESQUE 

WELL ELEVATION: N/A 

WATER LEVEL: APPROX 10.0 FT. 

DATUM: SUGASE 

WEATHER: RAINING, 50’s 

INSPECTOR: J. GRUENENFELOER 
DRILLING METHOD: HOLLOW STEM AUGER CHECKED BY. EJN 

SAMPLING METHOD’ 3-IN. SPLIT-SPOON 

;PLIT 
SPOON 

FE; 
(ft) 

o-2 

FIELD 
CREENING 

WELL 
CONSTRUCTION SOIL DESCRIPTION 

<RF 
ppml 

CBS 
lpm: color, density, SOIL.admixture, 

moisture. other notes, ORIGIN BLOWS 
PER 6” 

HNU 
:ppm) 

80 N/A 
15.26 
29.27 

2-4 
48.29 
23.24 

80 

4-6 
98 
4,2 

0 

6-8 49,50/O” 20 

8-10 
11.6 

4.50/5" 
20 

IO-12 
8,6 
5.5 

0 

2-14 
4.4 
607 

80 

14-16 4#3 
4.4 

90 

3DL 

3DL 

NA 

3DL 

NA 

-No recovery. 

Dark gray fine to coarse sand and 
gravel, traces of slag, glass 
fragments. moist. no odor, cobble in 
end of 8- to lo-foot, FL. 

No recovery, large chunk of cement 
In end of spoon. 

Gray-green clay and silt. trace shell 
fragments, strong organic odor, 
dredge spoils. OL. 

i-n 4NT 

END OF BORING AT 16 FEET. 
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BORING LOG 2LTB23 

PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO: 1256-26-04-04 

LOCATION, CONCRETE PAD 

DATE STARTED’ n/6/93 

DATE COMPLETED’ II/E/93 

DRILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL DRILLING 

ORILLER: GENE LEVESQUE 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD’ 3-IN. SPLIT-SPOON 

GROUND ELEVATION: 68.4 

PROTECTIVE CASING ELEVATION. N/A 

WELL ELEVATION’ N/A 

WATER LEVEL: APPROX 10.0 FT. 

DATUM: SUBASE 

WEATHER: SUNNY, 50’s 

INSPECTOR: J. GRUENENFELOER 

CHECKEO BY: EJN 

‘” WELL 
z SOIL DESCRIPTION 

m 
CONSTRUCTIOb 

w c c”dt%% SC:%ING = & 

SPLIT ho g 2 2 

SPOON 
k! 

z wzz> 
Q 

P 

EFLIF BLOWS HNU color, density, SOIL,admlxture, 
moisture, other notes, ORIGIN 

% 

z;;z PCBs XRF y t, 
9 =; 5 2 [ppm) (ppm) p 2 

I~~“,\ 4 

: Brown, fine to medium sand. some 

l-2 34,50/l” 40 0 
gravel; metal, wood, asbestos, glass, 
and concrete fragments, some black II 
staining from 2 to 8 feet, slight 
solvent odor from 4 to 8 feet, FL. 

/ I IMedIum to coarse sand and gravel. I ill 

4n 

1 n 1 met?! and glass debris, black 
stalnlna and sliaht odor from R to 10 

( 

“-1” 9,9 feet, saturated-at IO feet:FL. I Ill 

12-14 

I I I odor or staining, OL. 

A II ANIlL- 

ND 

BDL 

BDL 
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BORING LOG 2LTB24 

PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO: 1256-26-04-04 

LOCATION: CONCRETE PAD 

DATE STARTED: 11/5/93 

DATE COMPLETED: 11/5/93 

ORILLING CONTRACTOR. COLUMBIA ENVIRONMENTAL DRILLING 

DRILLER: GENE LEVESOUE 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOO: 3-IN. SPLIT-SPOON 

GROUND ELEVATION: APPROXIMATELY 90.0 FEET 

PROTECTIVE CASING ELEVATION. N/A 

WELL ELEVATION. N/A 

WATER LEVEL: N/A 

DATUM: SUEASE 

WEATHER: RAINING, 50’s 

INSPECTOR: .I. GRUENENFELOER 

CHECKED BY’ EJN 

SPLIT 
SPOON ..,n/ 7 
,AMrlt 

IEPTH BLOWS HNU color, density, SOIL,admlxture, a:?; ii;. , ,rr 
(f1) PER 6” km) 

moisture, other notes, ORIGIN =m(nIc I I I I ‘151 I 

Brown, ftne to coarse sand and 

29819 / -- 1 moist, no odor, FL, - 

rage 1 ot 1 



BORING LOG 2LTB25 

PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO’ 1256-26-04-04 

LOCATION’ CONCRETE PACI 

DATE STARTED: 11/12/93 

DATE COMPLETED: 11/12/93 

ORILLING CONTRACTOR. COLUMBIA ENVIRONMENTAL DRILLING 

ORILLER: GENE LEVESOUE 

DRILLING METHOO’ HOLLOW STEM AUGER 

SAMPLING METHOO: 3-IN. SPLIT-SPOON 

GROUND ELEVATION: 66.4 

PROTECTIVE CASING ELEVATION: N/A 

WELL ELEVATION: N/A 

WATER LEVEL: N/A 

DATUM: SUBASE 

WEATHER, CLOUDY, DRIZZLE. 50’S 

INSPECTOR: 0. BONOFF 

CHECKED BY: EJN 

SPLIT 
;POON 
AMP, r 

SOIL DESCRIPTION 

L1 WELL 
1 VISUAL FIELD y 

CONTAM. SCREENING 2 & 
CONSTRUCTION 

L _ 
I 5 2 
E $j$z PCBs XRF 5 $ I,, - 

’ )rn)% -1 I/ LL 

IEPTH BLOWS color. density, SOIL.admixture. 

PFR R” moisture. other notes, ORIGIN [ 

40 / N/A 
weather). Brown, fine silty sand, 

o-2 46.100/2 some gravel, dry, no odor, FL. 
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BORING LOG 2LTI326 

PROJECT. NSB-NLON INTERIM REMEDIAL ACTIONS GROUND ELEVATION: 89 7 

PROJECT NO’ 1256-X-04-04 PROTECTIVE CASING ELEVATION: N/A 

LOCATION: CONCRETE PAD WELL ELEVATION: N/A 

DATE STARTED: 11/12/93 WATER LEVEL: N/A 

DATE COMPLETED II/Ii’/93 DATUM: SUSASE 

DRILLING CONTRACTOR. COLUMBIA ENVIRONMENTAL DRILLING WEATHER’ CLOUDY. DRIZZLE, 50’s 

ORILLER: GENE LEVESQUE INSPECTOR. 0. BONOFF 

ORILLING METHOD’ HOLLOW STEM AUGER CHECKED BY: EJN 

SAMPLING METHOD: ~-IN. SPLIT-SPOON 

SPLlT 
;POON 
,AMPLt 

o-2 

2-4 

4-5.2 

BLOWS HNU 
PER 6” bpml 

29.56 
51.100/4” 

21.47 
33.22 

11,13 
5Oi2” 

ANT 

SOIL DESCRIPTION 

color, density, SOIL.admixture, 
morsture. other notes, ORIGIN 

Oranoe-brown medium to coarse 
sand: some fine gravel, concrete 
fragments, dry, no odor, FL. 

-Brown, fine silty sand, some fine 
gravel, little ash, dry, moderate HC 
odor, some black starning, 3- to 
4-foot interval, FL. 

Auger and sampler refusal at 5.16 
feet. 
END OF BORING. 

- 

? 
L 
E 
h 0 

- 

0 

5 

10 

15 

21 - I’ 

UrISU! 
ONT, 

FIELD 
;CREENING 

‘CBS 
mm: 

BDL 

r(RF 
mm: 

- 



BORING LOG 2LTB27 

PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO: 1256-26-04-04 

LOCATION: CONCRETE PAD 

DATE STARTED: 11/12/93 

DATE COMPLETED: II/Q/93 

DRILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL ORILLING 

DRILLER: GENE LEVESQUE 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: 3-IN. SPLIT-SPOON 

GROUND ELEVATION: 90.6 

PROTECTIVE CASING ELEVATION, N/A 

WELL ELEVATION: N/A 

WATER LEVEL: APPROX. 6.0 FT 

DATUM’ SUBASE 

WEATHER. CLOULIY. 50’s 

INSPECTOR: J. GRUENENFELDER 
CHECKED BY: EJN 

SPLIl 
SPOOI 
SAMPL 

“:‘;A’ 

6-8 

BLOWS 
PER 6” 

2631 
27,29 

44,69 
20.22 

17.22 
12,9 

6.11 
9.6 

HNU 
(PPm - 

SOIL DESCRIPTION 

color, density, SOIL,admixture, 
morsture. other notes, ORIGIN 

Grown, fine to medium sand, some 
gravel, miscellaneous rubble 
(asphalt , brick, glass, concrete, 

wood and metal fragments). no odor, 
FL. 

7rght brown, fine SAND and SILT, 
trace organics, saturated, no odor, 
rock fragments rn end of spoon, FL. 

Refusal at 9.66 feet. 
END OF BORING. 

7 VISUAL 
: CONTAF, 

FIELD 
SCREENING 
- 

‘CB: 
PPrr 

ND 

3DL 

ND 

XRF 
(pm 

WELL 

& 
CONSTRUCTIOh 

2 I---- 8 
L A 
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BORING LOG 2LTB28 

PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO: 1256-26-04-04 

LOCATION: CONCRETE PAD 

DATE STARTED: 11/12/93 

DATE COMPLE?ED 11/12/93 

DRILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL DRILLING 

DRILLER: GENE LEVESQUE 

DRILLING METHOD’ HOLLOW STEM AUGER 

SAMPLING METHOD: 3-IN. SPLIT-SPOON 

GROUND ELEVATION: 88.1 

PROTECTIVE CASING ELEVATION. N/A 

WELL ELEVATION: N/A 

WATER LEVEL: APPROX. 10.0 FT 

DATUM: SUBASE 

WEATHER: CLOUDY, RAINING, 50’s 

INSPECTOR: J. GRUENENFELOER 

CHECKED BY: EJN 

cn 

z 
WELL 

4,; i% 
CONSTRUCTION 

0 

(Note: HNu not working due to rain.) 
Brown. fine to coarse sand and 
gravel; miscellaneous rubble, (brick, 
wood, glass metal fragments), little 
slag and ash from 4 to 6 feet, some 
black staining from 2 to 6 feet, 
orange staining from 6 to IO feet, 
saturated at approximately IO feet, 
FL. 

4-6 

6-8 

80 

80 

Dark arav. fine SAND and SILT, 

/ I h organyc odor, dredge spoiis, oL. I 

12-14 1 162:; 

14-16 
6.4 

! I 
62 

20 

A nANTIc 
Page i ot i 



BORING LOG 2LTB29 

PROJECT: NSE-NLON INTERIM REMEDIAL ACTIONS GROUNO ELEVATION’ APPROXIMATELY 87.1 FEET 
PROJECT NO: 1256-26-04-04 PROTECTIVE CASING ELEVATION: N/A 
LOCATION: CONCRETE PAD WELL ELEVATION: N/A 
DATE STARTED: 11/15/93 WATER LEVEL: APPROX. 10 Fl 
DATE COMPLETED: 11/15/93 DATUM: SUEASE 
DRILLING CONTRACTOR’ COLUMBIA ENVIRONMENTAL DRILLING WEATHER: SUNNY, 60’s 

DRILLER: GENE LEVESDUE INSPECTOR: DOUG EONOFF 
DRILLING METHOD: HOLLOW STEM AUGER CHECKED BY: EJN 
SAMPLING METHOD: 3-IN. SPLIT-SPOON 

WELL 1 CONSTRUCTION ? VISUAL 
: CONTAM 

FIELD 
SCREENING 

SOIL DESCRIPTION 

‘CB: 

km 

- 

BDL 

NA 

NT* 

NT* 

ND 

XRF 

(mm color. density, SOIL,admixture, 
moisture, other notes, ORIGIN 

HNU 

km-n 

BLOWS 
PER 6’ 

Brown-black fine to coarse sand, 
trace gravel, miscellaneous rubble 
(brick. metal, alass and wood 

17.34 

47.22 

18.18 

36.6 

25 

fragments), trace slag from 1 to 4 
feet, ash and cinder from 5.5 to 6 
feet, some iron staining from 2 to 4 
feet, dry, no odor, FL. 

2-4 

4-6 
20,28 

33.50/3 

-Orange ash and cinder, glass 
fragments, untdentified white and 
green salt-like material with bottom, 
dry, no odor, FL. 

740 recovery. 

26.20 

10,7 

8.12 

8.7 
8-10 

-Orange-brown fine to coarse sand, 
trace wood fragments, saturated, no 
odor, FL. 

4NT: 

2-14 

arange-brown glass and ash 
chnker?, no odor, FL. 

Gray silt, trace clay, trace shell 
fragments, dredge spools. black stain 
at approximately 13 feet, organic 
odor, OL. 

4-16 

END OF BORING AT 16 FEET. 

* INT indicates interference and/or 
unknown detected. 
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BORING LOG 2LTB30 

PROJECT: NSR-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO: 1256-26-04-04 

LOCATION: CONCRETE PA0 

DATE STARTEO’ II/IS/Q3 

DATE COMPLETED: 11/15/93 

ORILLING CONTRACTOR. COLUMBIA ENVIRONMENTAL DRILLING 

DRILLER: GENE LEVESOUE 

DRILLING METHOD, HOLLOW STEM AUGER 

SAMPLING METHOO: 3-IN SPLIT-SPOON 

GRouNo ELEVATION’ 68.4 

PROTECTIVE CASING ELEVATION. N/A 

WELL ELEVATION: N/A 

WATER LEVEL’ N/A 

OATUM: SUBASE 

WEATHER’ SUNNY, 60’5 

INSPECTOR: J. GRUENENFELOER 

CHECKEO BY: EJN 

‘” WELL 
m 

If?% ,>-, 
CONSTRUCTION 

jPCIS 
;POON 
AMPLE 

Brown, ftne to coarse sand, some 

rage I ot 1 



BORING LOG 2LTB31 

PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO: 1256-26-04-04 

LOCATION: CONCRETE PA0 

DATE STARTEO‘ ll/l5/93 

DATE COMPLETED: 11/!5/93 

DRILLING CONTRACTOR’ COLUMBIA ENVIRONMENTAL DRILLING 

DRILLER: GENE LEVESQUE 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: 3-IN. SPLIT-SPOON 

GROUND ELEVATION: 86.1 

PROTECTIVE CASING ELEVATION: N/A 

WELL ELEVATION: N/A 

WATER LEVEL: APPROX. 8.0 FEET 

DATUM’ SUBASE 

WEATHER: SUNNY, 60’s 

INSPECTOR: J. GRUENENFELOER 
CHECKED BY: EJN 

SOIL DESCRIPTION 1 ; 

%l”TrI BLOWS 1 - 1 HNU 1 color, density, SOIL,admixture ^__^ ..I -,- 

II Ol 

1 
BOL 

^ _ I 19.31 I -~ I 1 gravel. miscellaneous rubble, tbrrck. 1 I u-2 1 47,50,3,, i 70 1 0 1 wood and 
from i.5 to 

glass fragments) ash 
2.0 feet slag an’d some 

black stalnlng from 8 to 10 feet, 

( 

2-4 37.27 4o 26,29 

4-6 21,1r 80 
19,26 

6-8 22,14 50 17.11 

8-10 5,4 50 
21.13 

10-12 17,18 0 
16.11 

12-14 14.13 50 
1312 

14-16 12,8 100 
a,6 

1 -. ~-~~ 

saturated at 8 feet, no odor, FL. 

~ O 

0 

0 

0 

No recovery. 

N/A 

Dark gray to greenrsh-gray SILT 
and CLAY, trace shell fragments, 

END OF BORING AT 16 FEET. 

* INT indicates interference and/or 
unknown detected. 

WELL 
CONSTRUCTION 

A TL4NTK Page 1 of 1 
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DATA VALIDATION REPORT 

RE: SDG No.: GRTl5 
Site: Groton, Naval Subase 

Volatiles: 8/soi1/2DSD27(0-l), 2DSD33(0-l), 2DSD21(0-l), 
2LTB18(0-2), 2DSD25(1-3), 2DSD29(0-1) 
2DSD24(1-3), 2DSD28(0-1) 
7/aqueous/SED4RB, SED6RB, 1093ER13, TB931025, 
102893TB9, 102893TB10, 1093TBll 

Semivolatiles: 8/soi1/2DSD27(0-l), 2DSD33(0-l), 2DSD21(0-l), 
2LTB18(0-2), 2DSD29(0-l), 2DSD25(1-3), 
2DSD24(1-3), 2DSD28(0-1) 
3/aqueous/SED6RB, SED3RB, 1093ER13 

Pesticides: 16/soi1/2DSD27(0-l), 2DSD33(0-l), 2DSD21(0-l), 
2LTB18(0-2), 2DSD25(1-3), 2DSD26(1-3), 
2DSD24(1-3), 2DSD28(0-l), 2DSD29(0-l), 
2WSD23, 2WSD24, 2WSD25, 2WSD26, 2DSD19(1-3), 
3SD7(1-3), 2DSD18 
7/aqueous/SED6RB, SED3RB, 1093ER13, SBD4RB, 
SED8 Area A, SEDlO Area A, SED9RB 

Metals: 8/soi1/2DSD27(0-l), 2DSD33(0-l), 2DSD21(0-l), 
2LTB18(0-2), 2DSD25(1-3), 2DSD29(0-l), 
2DSD24(1-3), 2DSD28(0-1) 
3/aqueous/SED6RB, SED3RB, 1093ER13 

. 
TCLP: 2/soi1/3SD7(1-3), 2LTB18(0-2) 

Conventional: 23/soi1/2DSD26(1-3), 2DSD27(0-l), 2DSD33(0-l), 
Chemistry 2DSD18, 2DSD21(0-l), 2WSD23, 2WSD24, 2WSD25, 

2WSD26, 2DSD19(1-3), 3SD7(1-3), 2DSS16, 2DSS1, 
2DSS13, 2DSS11, MCLLl, 3DSD4A, 2DSS2, 2DSS19, 
2DSD28(0-l), 2DSD29(0-l), 2DSD24(1-3), 
2DSD25(1-3) (TOC, Grain size) 

4/soi1/2DSD26(1-3), 2DSD21(0-l), 2DSD28(0-l), 
2DSD29(0-1) (TOC, Grain size, pH, Specific 
Gravity, Moisture content, CEC) 
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INTRODUCTION 

The validation of volatile, 
inorganic 

semivolatile, pesticides and 
analytical data from SDG No. 

according to Navy Level C requirements, 
GRT15 was performed 

equivalent to DQO Level 4, 
as presented in the 'Navy Level C Review of Laboratory Data 
Generated under NEESA 20.2-047B', developed by META Environmental, 
Inc. In the cases where those guidelines differed from those of 
the U.S. EPA Region 1 Functional Guidelines for evaluating Organic 
Analyses and the U.S. EPA Region I Functional Guidelines for 
Evaluating Inorganic Analyses (6/88), the latter were used. 

Because there are no data validation guidelines for the 
conventional chemistry parameters requested, the following methods 
were used for review of the associated data: pH Method 9045 SW-846, 
Cation Exchange Capacity Method 9081 SW-846, % Moisture Method 209F 
Standard Methods, Speci.fic Gravity Method 213E Standard Methods, % 
Ash Method D482-80 ASTM and % Organic Carbon Walkley Black. 

Form I copies with the data validation results and 
recommendations for each fraction of each validated sample have 
been submitted. 

The data submitted for GRTl5 was found to be generally good. 
There were some qualifications of VOA and ABN data due to blank 
contamination, calibration, surrogate recoveries, matrix 
spike/matrix spike duplicate results and holding times. There were 
some qualification of PEST data due to blank contamination, 
surrogate recoveries and matrix spike/matrix spike duplicate 
results. 

There was some qualification of inorganic data due to 
uncertainty at the low end of calibration, blank contamination, ICP 
Interference Check results, matrix spike recoveries, laboratory 
duplicate precision and Laboratory Control Sample results. There 
was some qualification of the Conventional chemistry data due to 
holding times. 

There was some qualification of inorganic TCLP data due to 
uncertainty at the low end of calibration, blank contamination and 
interference check standard results. There was no qualification of 
organic TCLP data. 
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INTRODUCTION 

NEESA requires the analysis 
the analysis of samples. 

of method blank spikes along with 
The results of the method blank spikes 

are to be plotted on control charts and submitted with the data 
package. 

For the VOA and ABN fractions, the method blank spikes are 
essentially the same thing as the method blanks. The method blanks 
submitted by the laboratory may be evaluated as method blank spikes 
by plotting the surrogate recoveries on a control chart. In 
compliance with NEESA requirements, the laboratory did submit 
control charts which plotted the surrogate recoveries. 

For the PEST fraction, a method blank spike must contain at 
least two pesticide compounds and/or one PCB compound, and the 
recovery results plotted on a control chart. 
NEESA requirements, 

In compliance with 
the laboratory did submit control charts which 

plotted the recoveries. 

For the METALS and Wet chemistry fraction, a blank spike is 
the same as the laboratory control sample. The recoveries of each 
furnace element and three ICP metals and one analyte for Wet 
Chemistry must be plotted on a control chart. 
Neesa requirements, 

In compliance with 
the laboratory did submit the control charts 

with plotted recoveries. 

It should be noted that NEESA specifies that samples be 
shipped within 24 hours of collection ensuring that the laboratory 
is able to meet holding times which begin at the time of 
collection. It should be noted that the samples 2DSD28(0-11, 
2DSD29(0-11, 2DSD24(1-31, 2DSD25(1-31, SED9RB Area A, SEDlORB Area 
A and 3DS7(1-3) were not shipped within 24 hours. 
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ORGANIC DATA 

Evaluation of the 
pesticide (PEST) 

volatile(VOA), semivolatile(ABN) and 
organic data was based on the 

parameters: 
following 

* l Data completeness 
0 Holding times 

* 0 GC/MS Tuning 
0 Calibration 
0 Blanks 
0 Surrogate Recoveries 
0 Matrix spike/matrix spike duplicate 
0 Internal standard performance 
0 Pesticide instrument performance 

* 0 Compound identification 
* 0 Compound quantitation 

* All criteria were met for this parameter. 

Data ComDleteness 

The data package contained all of the forms required by the 
SOW for the VOA, ABN and PEST fraction samples. 

It should be noted that sample SED9RB was listed as on hold on 
the chain of custody. This sample was analyzed for PEST. 

PEST fraction sample 2WSD24 should have received a sulfur 
cleanup and 10 fold dilution. Due to lab oversight, the sample did 
not receive cleanup 
dilution. 

Copy quality was 

and was run undiluted and at a two fold 

good. 

Holdina Times 

All of the VOA fraction samples were analyzed within the 
required holding times. No action is recommended. 

The ABN fraction sample 1093ER13 was extracted 1 day outside 
of the required 7 days from the date of collection for aqueous 
samples. It is recommended to estimate positive and non-detected 
results (Jl, UJl). 
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Holdincr Times 

It should 
analyzed 5 days 

be noted that the ABN fraction blank SBLKHI was 

extraction. No 
outside of the required 40 days from the date of 
action is recommended. 

The PEST fraction samples were extracted and analyzed within 
the required holding times. No action is recommended. 

GC/MS Tuninq 

All of the BFB and DFTPP tuning criteria were within 
required limits. 

It should be noted that VOA fraction sample SED6RBDL 
analyzed outside the 12 hour tune. Data from the BFB surrogate 
evaluated and the mass spectral tune was shown to be compliant. 
action is recommended. 

Calibration 

the 

was 
was 

No 

The following problems were noted with the initial and/or 
continuing calibration of the VOA and ABN systems. 

VOA Instrument CMS-HP (initial calibration date 8/30/93) : 

Comoound 

Bromomethane 
Acetone 
Carbon disulfide 
1,2-Dichloroethane 
Bromoform 

Associated: 08/30/93 
samples 11/03/93 

11/11/93 

IC 
08/30/93 

X 

All samples listed below 

cc cc 

11/03/93 11/11/93 

X X 
X 

X X 
X 

X 

2DSD21(0-l), 2DSD28(0-11, 2DSD25(1-31, 
2DSD24(1-3), 2DSD29(0-11, 2DSD27(0-I), 
2DSD33(0-11, 2DSD21(0-l)MS, 
2DSD21(0-1)MSD 
2LTB18(0-2) 
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Calibration 

VOA Instrument GMS-HP (initial calibration date 10/30/93): 

Comoound 

Methylene Chloride 
Acetone 
Carbon disulfide 
4-methyl-2-pentanone 
2-hexanone 

IC cc cc 
10/30/93 11/09/93 

xx X 
xx X 

X 
X 
X 

Associated: 
samples 

10/30/93 SED4RB, TB1025, SED6RB, 1093TB9, 
1093TB10, SED4RBDL, SEDGRBDL and all 

11/09/93 
samples listed below 
1093ER13, 1093TBl1, 1093ER13DL 

ABN Instrument "FMS-HP" (initial calibration date 10/28/93) : 

Comoound 

2,2'oxybis(l-chloropropane) 
hexachlorocyclopentadiene 
2,4-dinitrophenol 
pentachlorophenol 
pyrene 
Di-n-octylphthalate 
benzo(b)fluoranthene 
Dibenz(a,h)anthracene 

. Benzo(g,h,i)perylene 
2,4,6-tribromophenol 

Compound 

2,2'oxybis(l-chloropropane) 
hexachlorocyclopentadiene 
2,4-dinitrophenol 
pentachlorophenol 
pyrene 
Di-n-octylphthalate 
benzo(b)fluoranthene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
2,4,6-tribromophenol 

IC cc cc 
10/28/93 11/15/93 12/06/93 

X X 
X 

X 
X 

xxx 

IC 
12/07/93 

xx 
xx+ 

cc 

12/10/93 

xx 
X 

X 
X 
X 
X 
X 
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Calibration 

ABN Instrument "FMS-HP" (initial calibration date 10/28/93): 

Associated: 
samples 

10/28/93 All samples listed below 

11/15/93 SBLKFX 
12/06/93 SBLKFD, SBLKFE, SEDGRB, 1093ER13, 

SED4RB, 2DSD28(0-l), 2DSD28(0-l)MS, 
2DSD28(0-l)MSD, 2DSD29(0-1) 

12/07/93 SBLKFF, SBLKFG, 2DSD27(0-l), 2DSD33(0-1) 
2DSD21(0-l), 2DSD21(0-l)MS, 2LTB18(0-2), 
2DSD21(0-l)MSD, 2LTB18(0-2)MS, 
2LTB18(0-2)MSD 

12/10/93 SBLKFH, 2DSD25(1-3), 2DSD24(1-3) 

ABN instrument HMS-HP (initial calibration date 11/17/93) : 

IC cc cc 
Comoound 11/17/93 12/20/93 

4-chlorophenyl phenyl ether X 
4,6-dinitro-2-methylphenol X 
di-n-octylphthalate X 
benzo(k)fluoranthene X X 

Associated: 11/17/93 All samples listed below 
samples 

12/20/93 SBLKHI 

x - 

xx - 

xxx- 

+ - 

%RSD > 30% or %D >25%; 
the associated samples. 

Estimate (J3) postitive results in 

%RSD > 50%or %D > 50%; 
non-detects (UJ4). 

Estimate positive results (J4) and 

Surrogate %D >25% or %RSD > 30%; Estimate positive results 
(526) for compounds associated with the out of control 
surrogates. 

RF was low; Estimate positive results (J2) and reject non- 
detects (R2). 
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Blanks 

The VOA, ABN and PEST fraction low and medium level laboratory 
method blanks, equipment rinsates and trip blanks contained the 
following maximum quantities of contaminants: 

LOW LEVEL: 

Comoound Maximum Action Level 

2-Butanone 
Acetone 
Methylene Chloride 
4,4'-DDD 
4,4' -DDT 

MEDIUM LEVEL: 

24 ug/L 240 w/L, &kg 
79 ug/L 790 w/L q/kg 
7 v/kg 70 w/kg 
1.1 ug/L, 44 ug/kg 220 ug/kg 
.21 ug/L, 8.4 ug/kg 42 ug/kg 

Compound Maximum Action Level 

bis(2-thylhexyl)phthalate 6800 ug/kg 68,000 ug/kg 

Blank Actions 

0 Value c CRQL; report CRQL followed by "Ul' (U6). 
0 Value > CRQL and c action level; report value followed by 

"U" (U7) . 
0 Value > CRQL and > action level; report value 

unqualified. 

The action level values were compared to the sample values 
after application of sample dilution factors, and the following 
actions are recommended: Methylene chloride in samples 2LTB18(0- 
2) I 2DSD21(0-l), 2DSD25(1-3), 2DSD27(0-l), 2DSD28(0-l), 2DSD33(0- 
1) I 2DSD29(0-l), 2DSD21(0-l)MS and 2DSD21(0-l)MSD and 4,4'-DDT in 
samples 2DSD26(1-3)DL, 2DSD28(0-l)DL, 2WSD26 and 2DSD19(1-3) should 
be reported as the CRQL followed by "U" (U6). Methylene chloride 
in samples 2DSD24(1-3), acetone in samples 2LTB18(0-2), 2DSD21(0- 
1) I 2DSD24(1-3), 2DSD25(1-3), 2DSD27(0-l), 2DSD28(0-l), 2DSD33(0- 
1) I 2DSD29(0-l), 2DSD21(0-l)MS and 2DSD21(0-l)MSD and butanone in 
samples 2LTB18(0-2) and 2DSD29(0-1) and 4,4'-DDD in samples 
2DSD24(1-3)DL, 2DSD25(1-3)DL, 2DSD26(1-3), 2DSD26(1-3)DL, 2DSD28(0- 
I)DL, SED8 AREA A, 2LTB18(0-2)DL, 2WSD26, 2DSD21(0-l)DL, 2DSD24(1- 
3), 2DSD27(0-l)DL, 2DSD29(0-l)DL, 2DSD33(0-l)DL, 2DSDlSDL, 
2LTB18(0-2), 2WSD23DL, 2WSD25DL, 3SD7(1-3)DL and 
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Blanks 

2DSD19(1-3)DL and 4,4'-DDTin samples 2DSD24(1-3)DL, 2DSD25(1-3)DL, 
2DSD26(1-3), 2DSD21(0-l), 2DSD24(1-3), 2DSD25(1-3), 2DSD27(0-I)DL, 
2DSD28(0-l), 2DSD29(0-l), 2DSD33(0-l)DL, 2DSD18 and 3DS7(1-3)DL 
should be reported as the value followed by "U" (U7), 
raising the CRQL and reporting the value as non-detected. 

thereby 
Bis(2- 

ethylhexyl)phthalate in the medium level samples 2LTB18(0-2), 
2LTB18(0-2)MS and 2LTB18(0-2)MSD should be reported as the CRQL 
followed by ltU1l (U6). 

Surrouate Recoveries 

All of the VOA soil fraction surrogate recoveries were within 
the contract required recovery range (CRR). No action is 
recommended. 

The VOA fraction surrogate Toluene-d8 was under-recovered in 
the aqueous samples 1093TB9, 1093TB10, SED4RB, SED4RBDL, SED6RB, 
SED6RBDL and TB1025. It is recommended to estimate positive 
results (J9) and non-detects (UJ9) within the associated area of 
the chromatograms for those samples. The VOA fraction samples 
1093TB9, 1093TBlO and TB1025 had surrogate problems but were not 
reanalyzed due to insufficient volume. 

The ABN aqueous fraction surrogate recoveries were within the 
contract required recovery range (CRR). No action is recommended. 

The ABN fraction surrogate 2-Fluorophenol was under-recovered 
in the soil samples 2DSD29(0-1) and 2DSD21(0-1). The ABN fraction 
surrogate dichlorobenzene was under-recovered in the soil sample 
2DSD29(0-1). 

The EPA validation guidelines require that at least two 
suroogates in any given fraction be out of control before 
corrective action is necessary. Therefore, no action is 
recommended. 

The PEST fraction surrogate DCB was under-recovered in the 
aqueous samples PBLK89, PBLK9B, PBLK92, 1094ER13, SEDlORB, SED3RB, 
SED4RB, SED6RB, SED8 Area A and SED9RB. It is recommended to 
estimate positive results (J9) and non-detects (UJ9) within that 
area of the chromatogram and dependent upon the column calibration 
used to quantitate results. The PEST fraction surrogate TCX was 
under-recovered in the soil samples PBLK90, PBLK94, PBLK91, 
2LTB18(0-2), 2LTB18(0-2)DL, 2WSD24, 2WSD25, 
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Surrosate Recoveries 

2WSD26, 3SD7(1-3), 2SD24(1-3), 
31, 

2SD24(1-3)DL, 2SD25(1-3), 2SD26(1- 
2SD26(1-3) DL, 2SD21(0-l)MS and 2SD21(0-1)MSD. It * 

recommended to estimate positive results (J9) and non-detects (UJ;; 
within that area of the chromatogram and dependent upon the column 
calibration used to quantitate results. The PEST fraction 
surrogate DCB was over-recovered in the soil samples 2LTB18(0-2) 
and 2LTB18(0-2)DL. It is recommended to estimate positive results 
(J8) within that area of the chromatogram and dependent upon the 
column calibration used to quantitate results. 

Matrix Snike/Matrix Spike DuDlicate 

All of the VOA fraction MS/MSD percent recoveries and RPDs 
were within the CRR. No action is recommended. 

Two medium level sets of ABN fraction MS/MSDs were submitted. 
The percent recoveries and RPDs were within the CRR. No action is 
recommended. 

The low level MS/MSD ABN fraction compounds 1,4- 
dichlorobenzene and 1,2,4-trichlorobenzene had high %RPDs. It is 
recommended to estimate positive results (513) in the unspiked 
sample. 

A comparison of the unspiked compounds present in the 
sample/MS/MSD sets yield the following information: The compound 
bis(2-ethylhexyl)phthalate in 2DSD28(0-l)/MS/MSD was detected in 
the MS/MSD above the CRQL and not detected in the sample. It is 
recommended to estimate the positive (524) and non-detected (UJ24) 
results for that compound in the sample/MS/MSD set. 

The PEST fraction compounds dieldrin, endrin and 4,4'-DDT were 
recovered at less than ten percent in the matrix spike and matrix 
spike duplicate. It is recommended to estimate positive results 
(512) and reject non-detects (R5) in the unspiked sample. 

Field Dunlicate Precision 

There were no field duplicate samples submitted with this 
case. 

_-.--. - ___------ 
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Internal Standard Performance 

All VOA aqueous and soil Internal Standard (IS) areas were 
within the CRR. No action is recommended. 

The ABN IS Perylene-d12 was grossly under-recovered in the 
soil sample SBLKFE. No action is recommended. 

Pesticide Instrument Performance 

All DDT retention times were greater than twelve minutes. All 
continuing calibration standard compound retention times were 
within the established RT windows. 

All DDT percent breakdowns were less than twenty percent each 
and thirty percent total. The Endrin percent breakdown was > 20 % 
in the standards PEMYS analyzed 12/07/93 (18:36) column SPB1701, 
PEMY6 analyzed 12/08/93 (21:35) column SPB1701, PEMY7 analyzed 
12/10/93 (03:32) column SPB1701andPEMY8 analyzed12/10/93 (22:03) 
column SPB1701. It is recommended to estimate positive results for 
endrin (J19) and endrin ketone (JN19) in all associated samples. 
If no endrin is present, but endrin ketone and/or endrin aldehyde 
are present, reject the CRQL (R8) for endrin. Associate samples 
are listed in the following table: 

PEMYS PEMY6 PEMY7 PEMY8 

PBLK89 
SEDIRB 
SED3RB 
SED6RB 
PBLK90 
2DSD25(1-3) 
2DSD25 (l-3)DL 
2DSD24(1-3) 
2DSD24 (l-3)DL 
PBLK91 
2LTB18(0-2) 
2LTB18(0-2)DL 
3SD7(1-3) 
3SD7(1-3)DL 
PBLK92 
1093ER13 
SED9RB 
SEDlOB 

All samples All samples 
listed under listed under 
PEMY5 and: PEMYS and: 
PBLK9B 2WSD24 
SED8 AREA A 2WSD24DL 
PBLK94 2DSD19(1-3) 
2DSD21(0-1) 2DSD19 (l-3)DL 
2DSD21(0-l)MS 2DSD18 
2DSD21(0-l)MSD 2DSD18DL 
2DSD21(0-1)DL 2DSD26(1-3)DL 
2DSD33(0-1) 
2DSD33(0-l)DL 
2DSD26(1-3) 

All samples 
listed under 
PEMY5 and: 
PBLK55 
2DSD28(0-1) 
2DSD28(0-1)DL 
2DSD29(0-1) 
2DSD29(0-l)DL 
2DSD27(0-1) 
2DSD27(0-l)DL 
2WSD23 
2WSD23DL 
2WSD25 
2WSD25DL 
2WSD26 
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Pesticide Instrument Performance 

The following samples had a shift in retention time of >+/- 
0.05 minutes for TCX (Tetrachloro-m-xylene) and/or a shift in 
retention time of >O.lO minutes for DCB (Decachlorobiphenyl): 

Samole 

2DSD25(1-3)DL SPB-1701 
3SD7(1-3) SPB-1701 
2DSD21(0-1) SPB-1701 
2DSD21(0-1)DL SPB-1701 
2DSD33(0-1) SPB-1701 
2DSD33(0-1)DL SPB-1701 
2DSD19(1-3) SPB-1701 
2DSD19(1-3)DL SPB-1701 
2DSD18 SPB-1701 
2DSD18DL SPB-1701 
2DSD28(0-1)DL SPB-1701 
2DSD29(0-1)DL SPB-1701 
2DSD27(0-1) SPB-1701 
2DSD27(0-1)DL SPB-1701 
2WSD25DL SPB-1701 
2DSD25(1-3)DL SPB-608 
2SD7(1-3)DL SPB-608 
2DSD21(0-1) SPB-608 
2DSD21(0-1)DL SPB-608 
2DSD33(0-1) SPB-608 
2DSD33(0-1)DL SPB-608 
2DSD19(1-3) SPB-608 
2DSD19(1-3)DL SPB-608 
2DSD18 SPB-608 
2DSD18DL SPB-608 
2DSD28(0-1)DL SPB-608 
2DSD29(0-1)DL SPB-608 
2DSD27(0-1) SPB-608 
2DSD27(0-1)DL SPB-608 
2WSD25DL SPB-608 

Column 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

The chromatograms of the samples affected were checked for peaks 
within an expanded window. No action is recommended. The 
pesticide instrument resolution summary reported resolution values 
of >/= 60% and all peaks on the RESC chromatograms are 10 - 100% 
full scale. All initial calibration compound %RSDs were c 20% for 
all single component compounds and the surrogates were ~30%. The 
pesticide initial calibration for multicomponent analytes had a 
minimum of three peaks reported per compound and the representative 
peaks were 25 - 100 % scale in the chromatograms. 
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Pesticide Instrument Performance 

The laboratory followed the correct analytical sequence. The 
pesticide calibration verification compounds met the RPD criteria 
of < 25%. 

It should be noted that the pesticide florisil cartridge check 
IND recoveries were 80-120% for all compounds. The GPC calibration 
pesticide matrix recovery was greater than 110% for the compound 
4,4' -DDT for the associated samples: PBLK91, 2LTB18(0-21, 
2LTB18(0-2)DL, 2SD7(1-3) and 3SD7(1-3)DL. It is recommended to 
estimate positive results (529) for 4,4'-DDT in these samples. 

ComDound Identification 

1) I 
It should be noted that pesticide fraction samples 2DSD21(0- 

2DSD25(1-31, 2DSD28(0-1) and 2DSD18 did not report 4,4'-DDD 
concentrations. It is recommended to reject the non-detected 
results (R9). The concentrations of 4,4' -DDD were not reported as 
the concentrations were above the calibration range and were not 
able to be quanted by the data system. 

Coxmound Quantitation 

It should be noted that the pesticide compounds which had 
concentration values differing by greater than 25% in the two 
column analyses were qualified with a 528 flag. 

It should also be noted that for all VOA, ABN and PEST 
fraction compounds detected above the calibration range, it is 
recommended to estimate the positive results (523). 

Tentatively Identified ComDounds 

This section is not applicable as raw data was not reviewed as 
part of the Level C review. 
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Data Assessment 

This package contains re-extraction, he-analysis or dilution. 
After reviewing the associated QC, 
are made: 

the following recommendations 

VOA: 
SED4RB, SED4RBDL 

Use positive results for the compound acetone from the 
diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 

SED6RB, SED6RBDL 

Use positive results for the compound acetone from the 
diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 

1093ER13, 1093ER13DL 

Use positive results for the compound acetone from the 
diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 

ABN: No recommendations are necessary. 

PEST: 2DSD21(0-11, 2DSD21(0-1)DL 

Use positive and non-detected results from the 
undiluted analysis. 

2DSD24(1-31, 2DSD24(1-3)DL 

Use positive and non-detected results from the 
undiluted analysis. 
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Data Assessment 

PEST: 2DSD25(1-3). 2DSD25(1-3)DL 

Use positive result for 4,4(-DDE from the diluted 
analysis. 

Use non-detected result for the compound 4,4'-DDD from 
the diluted analysis. 

Use all other positive and non-detected results from 
the original analysis. 

2DSD26(1-3)s 2DSD26(1-3)DL 

Use positive result for 4,4/-DDE from the original 
analysis. 

Use all other positive and non-detected results from 
the original analysis. 

2DSD27(0-11, 2DSD27(0-1)DL 

Use all positive and non-detected results from the 
original analysis. 

2DSD28(0-l), 2DSD28(0-1)DL 

Use non-detected result for 4,4'-DDD from the diluted 
analysis. 

Use all other positive and non-detected results from 
the original analysis. 

2DSD29(0-1). 2DSD29(0-1)DL 

Use all positive and non-detected results from the 
original analysis. 

2DSD33(0-1). 2DSD33(0-1)DL 

Use all positive and non-detected results from the 
original analysis. 
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Data Assessment 

PEST: 2DSD18, 2DSDlSDL 

Use non-detected result for 4,4'-DDD from the diluted 
analysis. 

Use all other positive and non-detected results from 
the original analysis. 

2LTB18(0-21, 2LTB18(0-2)DL 

Use positive result for 4,4/-DDE from the diluted 
analysis. 

Use all other positive and non-detected results from 
the original,analysis. 

2WSD23, 2WSD23DL 

Use all positive and non-detected results from the 
original analysis. 

2WSD24, 2WSD24DL 

Use positive result for 4,4'-DDD from the diluted 
analysis. 

Use all other positive and non-detected results from 
the original analysis. 

2WSD25, 2WSD25DL 

Use positive result for 4,4'-DDT from the diluted 
analysis. 

Use all other positive and non-detected results from 
the original analysis. 

3DS7(1-3), 3DS7(1-3)DL 

Use all positive and non-detected results from the 
original analysis. 

2DSD19(1-3). 2DSD19(1-3)DL 

Use all positive and non-detected results from the 
original analysis. 
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INORGANIC DATA 

The inorganic data were evaluated based on the following 
parameters: 

* 0 

0 

0 

0 

0 

* 0 

0 

0 

0 

NA 0 
* l 
* 0 

NA l 

Data Completeness 
Laboratory blanks 
CRDL standard 
Matrix spike results 
Duplicate analysis results 
Calibration verification results 
Interference check standard results 
Laboratory control sample results 
Holding times 
Furnace AA results 
ICP serial dilution results 
Detection limits 
Calculation checks 

* - all criteria were met for this parameter. 

Overall Comments 

There was some qualification of inorganic data due to 
uncertainty at the low end of calibration, blank contamination, ICP 
Interference Check results, matrix spike recoveries, laboratory 
control sample results and laboratory duplicate precision. 

There was some qualification of the Conventional chemistry 
data due to holding times. There was some qualification of TCLP 
data due to uncertainty at the low end of calibration, blank 
contamination, interference check standard results and lack of 
matrix spike and duplicate information. 

The data package contained all required forms and raw data for 
the TAL analysis. It should be noted that although a batch matrix 
spike and duplicate was performed for the TCLP analysis, the raw 
data and Forms 5 and 6 were not included in the package. 

Holdinq Times 

Holding times were reviewed and found to meet criteria for all 
metals parameters. 

It should be noted that there are no established holding times 
for soil samples for many wet chemistry parameters. Guidelines for 
aqueous samples should be used if possible. In 
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Holdinu Times 

the case of cation exchange capacity and specific gravity, there 
are no holding times listed in the method. In the case of pH, 
analysis should be done as soon as possible for aqueous samples. 
Because there is no established holding time for soils, the 
validator used the holding time of 48 hours from the time of 
collection which would allow shipping time and the laboratory to do 
the analysis as soon as possible. 
2DSD26(1-3), 2DSD21(0-l), 

The pH results for samples 
2DSD28(0-1) and 2DSD29(0-1) shall be 

estimated (Jl) as analysis took place 2 to 4 days outside of this 
advisory holding time. 

Calibration 

Initial and continuing calibration verifications were 
reviewed. Frequency requirements and recoveries for calibration 
standards were met for all analyses. 

The 2xIDL TCLP Arsenic standard (38 ug/L) was over-recovered 
at 122% and 131%. Therefore, all positive sample results less than 
3xIDL level of 57 ug/L should be estimated due to uncertainty at 
the low end(J2). The 2xIDL TCLP Selenium standard (28 ug/L) was 
under-recovered at 40%. Therefore, all positive and non-detected 
sample results less than 3xIDL level of 42 ug/L should be estimated 

due to uncertainty at the low end(J2, UJ2). 
standard(0.2 ug/L, 

The CRA Mercury 
0.06 mg/kg) in the 11/09/93 run was under- 

recovered at 70%. As the only sample on the run was a preparation 
blank, no samples are qualified. 

The Zinc 2xCRDL standards (40 ug/L, 8 mg/kg) were over- 
recovered at 124%, 129%, 121% and 123%. Therefore, all positive 
sample results less than 3xCRDL of 60 ug/L or 12 mg/kg shall be 
estimated (J2). The Manganese 2xCRDL standards (30 ug/L, 6 mg/kg) 
were over-recovered at 133% and 134%. Therefore, all positive 
sample results less than 3xCRDL of 45 ug/L or 9 mg/kg shall be 
estimated (J2). 

Blanks 

Blank frequency and results were reviewed. Frequency 
requirements were met for all analyses. 

The preparation blanks, calibration blanks and equipment 
rinsates contained low levels of several metals. The following 
tables list the concentrations of each metal found in the 
calibration blanks and the prep blank and their associated IDL. 
Associated with these tables are maximum concentration tables 
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Blanks 

with the resultant action levels. The action level is calculated 
as 5x the maximum concentration found in any blank. Sample 
results less than 5x the maximum concentration found in any blank 
may be due to contamination or instrumental problems, and thus may 
not be indicative of the actual concentration of the native sample. 

Concentration (ug/L unless otherwise noted) 

Antimony 16.4 19.4 17.6 

Barium 1.6 4.0 5.6 
4.6 6.6 

Calcium 14.0 -27.6 -37.3 
-26.4 -33.7 
-18.3 99.9RB3 

2.83TBLK Chromium 

Cobalt 

Copper 

2.7 

1.9 

1.3 

2.0 1.9 

2.9 4.7 
4.3 5.0 

30.8 15.3 
33.4 -3.2mg/kg 
-20.4 -22.5 
-19.8 -15.1 
528ER13 

Iron 4.8 

Lead 11.7 113.7TBLK 1.3RB6 

Magnesium 13.3 -42.5 -8.8mg/kg -50.3 
-34.6 -43.3 -48.5 
-33.8 -33.8 

1.1 1.5 1.7 
1.7 1.1 6.ORB6 

O.lTBLK 0.1 O.llRB3 

Element 

Aluminum 

g& 

14.3 -21.1 -30.1 
-34.9 -21.1 
-25.9 

Manganese 1.0 

Mercury 0.1 

-25.3 -40.3 
-31.9 -19.9 

5.2 
ll.lTBLK 

5.8 

-29.4 
-25.8 
50.4RB6 

-27.6 
-27.1 

2.0 

5.0 4.7 
3.6 0.26mg/kg 

11.0 20.4 
-26.8 -16.8 
-13.6 -17.0 
11.9RB3 116RB6 

-37.3 
-39.9 

1.1 
26.5ER13 

0.33ER13 
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Blanks 

Concentration (ug/L unless otherwise noted) 

Element IDL 
Nickel 8.4 14.8 21.4 

Silver 1.9 -1.9 1.9 

Selenium 2.3 -2.4 (TAL Analysis) 

Selenium 21.8 -26.4 -23.1TBLK (TCLP Analysis) 

Sodium 16.0 6.38mg/kg lOlRB3 162RB6 41.1ER13 

Zinc 1.8 3.0 4.1 3.1 3.1 

3.3 3.4 2.0 1.9 
2.1 2.2 6.6RB3 5.3RB6 
4.OER13 

Boron 11.9 13.8 24.3 26.9 26.2 
22.8 26.6 21.0 25.4 
12RB3 

The following blank action table reflects the highest blank 
level that affects all samples. The table does not include 
the Equipment Rinsate blank levels that affect specific 
samples. 

Concentration (mg/kg) 

Element Hichest Action 
Level Level . 

Aluminum 8.06 40.3 
Antimony 3.88 19.4 
Barium 1.32 6.6 
Calcium 7.46 37.3 
Cobalt 0.40 2.0 
Copper 1.00 5.0 
Iron 6.68 33.4 
Magnesium 10.06 50.3 
Mercury 0.015 0.075 
Selenium 0.48 2.4 
Silver 0.38 1.9 
Sodium 6.38 31.9 
Zinc 0.82 4.1 
Boron 5.38 26.9 
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Blanks 

The action level values were compared to the sample value 
after application of sample dilution factors, and sample results 
less than the action level were reported as not detected (U3). 
As the action levels are applied to samples before final 
concentration calculation, due to low percent solids for several 
samples, the action levels were elevated. 

The following blank action table reflects the highest blank 
level that affects the TCLP sample results. 

Element 

Barium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Hishest 
Level 

11.12 
2.84 
113.7 
0.10 
26.40 
1.90 

Concentration tug/L) 

Action 
Level 

55.6 
14.2 
568.5 
0.5 
132 
9.5 

The action level values were compared to the sample value 
after application of sample dilution factors, and sample results 
less than the action level were reported as not detected (U3). 

The following blank action table reflects the highest blank 
level that affects samples associated with Equipment Rinsate 
13 (those sampled on 11/02/93) and whose action levels are 
greater than those established by laboratory contaminants: 

concentration (mg/kg) 

Element 

Iron 
Manganese 
Mercury 
Sodium 

Hishest Action 
Level Level 
105.6 528.0 
5.3 26.5 
0.066 0.33 
8.22 41.1 
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Blanks 

The following blank action table reflects the highest blank 
level that affects samples associated with Equipment Rinsate 
SED3RB (those sampled on 10/25/93 and 10/26/93) and whose 
action levels are greater than those established by laboratory 
contaminants: 

concentration (mg/kg) 

Element Highest Action 
Level Level 

Calcium 20.0 99.0 
Mercury 0.033 0.16 
Sodium 20.2 101.0 . 
Zinc 1.32 6.6 

The following blank action table reflects the highest blank 
level that affects samples associated with Equipment Rinsate 
SED6RB (those sampled on 10/27/93 and 10/28/93) and whose 
action levels are greater than those established by laboratory 
contaminants: 

Concentration (mg/kg) 

Element Hishest 
Level 

Action 
Level 

Calcium 10.1 50.5 
Iron 23.2 116 
Lead 0.26 1.3 
Manganese 1.20 6.0 
Sodium 32.4 162 
Zinc 1.06 5.3 

The action level values were compared to the sample value 
after application of sample dilution factors, and sample results 
less than the action level were reported as not detected (U3). 
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ICP Interference Check Results 

The ICP interference check sample results were reviewed and 
all recoveries met required criteria. The ICS solutions were 
analyzed at the proper frequency. Antimony, Barium, Copper, Sodium 
and Vanadium were detected in the ICSA solution above the 2xIDL 
level but should not be present. Due to high levels of Iron in the 
soil samples 2DSD21(0-11, 2DSD28(0-1) and 2DSD29(0-l), the 
following qualifications are made: the Antimony, Barium, Copper, 
Sodium and Vanadium levels for samples 2DSD28(0-1) and 2DSD29(0-1) 
are low in comparison (less than 10X) with the estimated 
interference. Therefore, estimate (UJ4, 54) those analyte results. 

For sample 2DSD21(0-l), the Antimony, Barium, Sodium and 
Vanadium sample levels are low in comparison with the estimated 
interference. Therefore, only the Antimony, Barium, Sodium and 
Vanadium results are estimated (UJ4, 54). 

In the TCLP analysis, Arsenic and Lead were detected in the 
ICSA solution above the 2xIDL level but should not be present. The 
sample raw data was checked for interferent levels. The Iron level 
for sample 3SD7(1-3) was l/2 that of the ICSA solution. As the 
sample was non-detected for Arsenic, only the Lead result is 
estimated (54). 

Matrix SDike Recoveries 

A Metals and Cyanide matrix spike was performed on sample 
2DSD21(0-1). Copper and Manganese were over-recovered. Therefore, 
the detected results will be estimated (J5) and the non-detects 
accepted without qualification. Antimony, Lead, Silver, Vanadium 
and Cyanide were under-recovered. Therefore, all Antimony, Lead, 
Silver, Vanadium and Cyanide results will be estimated (55, UJ5). 

A Mercury and Metals TCLP matrix spike was performed as batch 
QC, but results were not submitted. Due to the lack of recovery 
information, all results are estimated (UJ5, 55). 

Field DUDliCateS 

No field duplicates were identified in this SDG group. 
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LabOratOrY DuDlicates 

A Metals and Cyanide laboratory duplicate was performed on 
sample 2SD21(0-1). Duplicate Precision for all analytes except 
Calcium and Lead met the required validation criteria of ~35% RPD 
for soils. Positive Calcium and Lead results are therefore 
estimated(J6). 

A Mercury and Metals TCLP laboratory duplicate was performed 
as batch QC, but results were not submitted. Due to the lack of 
precision information, all postive results are estimated (56). 

In the grain size analysis, a duplicate was performed on 
sample 2SD28(0-1) and 3SD7(1-3). The RPDs for all catagories were 
within the 35% validation guidelines for soils. 

Laboratory Control Sample Results 

The solid laboratory control sample (LCS) results were 
reviewed, and the criteria were met for all parameters, except 
Iron. The control windows were established to be 7020 - 15,100 
mg/kg and the Iron LCS result was 6388 mg/kg. Therefore, all Iron 
results will be estimated (UJ8, J8). 

Furnace AA Results 

This section is not applicable as all Furnace elements were 
analyzed by ICP. 

Instrument Detection Limits 

Instrument detection limits (IDLs) were reviewed and found to 
be less than the contract required detection limits (CRDL) . In 
the case of Lead, two instruments were used. The IDL for the TJAOl 
was 11.7 ug/L, greater than the CRDL of 3ug/L. However, the only 
results reported from the instrument analysis were greater than 
five times the IDL. Therefore, the data is accepted. 

The TCLP analysis was performed on the TJAOl ICP with the 
following IDL's: Arsenic 34.5 ug/L (CRDL 10 ug/L), Lead 11.7 ug/L 
(CRDL 3 ug/L) and Selenium 21.8 ug/L (CRDL 5 ug/L). As the maximum 
contaminant levels for TCLP are very high, the higher detection 
limits are not significant. 
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ICP Serial Dilution Results 

The serial dilution was performed on sample 2SD21(0-1). 
Analytical results agreed within the 15% D validation guidelines 
for analyte concentrations greater than 5OxIDL before dilution for 
all. 

A TCLP serial dilution was not submitted. No action is 
recommended. 
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DATA VALIDATION REPORT 

RE: SDG No.: GRT16 
Site: Groton, Naval Subase 

Volatiles: 14/soi1/2LTB9(0-2), 2LTB22(6-8) 2LTB17(0-2), 
2LT16(0-2), 2LTB23(4-8), 2LTB33(4-8) 
2LTB13(0-2), 2LTB20(6-8), 2LTB19(2-4; 
2LTB26(4-6), 2LTB29(10-12), 2LTB31(8-;O), 
2LTB39(10-12), 2LTB28(4-6) 
12/aqueous/1093ER15, 1093ER19, 1093ER21, 
1093ER17, 1093DIFB, 1093DWFB, 1093TB12, 
1093TB13, 1093TB14, 1093TB15, 1093TB16, 
1093TB17 

Semivolatiles: 14/soi1/2LTB9(0-2), 2LTB22(6-8) 2LTB17(0-2), 
2LT16(0-2), 2LTB23(4-8), 2LTB33(4-8) 
2LTB13(0-2), 2LTB20(6-8), 2LTB19(2-4; 
2LTB26(4-6), 2LTB29(10-12), 2LTB31(8-;O), 
2LTB39(10-12), 2LTB28(4-6) 
6/aqueous/1093ER15, 1093ER19, 1093ER21, 
1093ER17, 1093DIFB, 1093DWFB 

Pesticides: 35/sail and tissue/2LTB9(0-2) 2LTB22(8-lo), 
2LTB17(0-2), 2LT16(0-2), 2LTBi3(4-8) 
(4-8), 2LTB13(0-2), 2LTB20(6-8), ZLTBl%:f, 
2LTB29(10-12), 2LTB31(8-lo), 2LTB28(4-6), 
2LTB39(10-12), 2LC1, 2LC2, 2LC3, 2LC4, 2DSS16, 
2DSS1, 2DSS13, 2DSS11, MCLLl, 3DSD4A, 2DSS2, 
2DSS19, DSSlWM, DSS7IN, SDQAWM, SSllWM, SS13WM, 
SS13WMDUP, SS16IN, SS16WM, SD4AIN, 2LTB26(4-6), 
2LTB28(4-6) 
6/aqueous/1093ER15, 1093ER19, 1093ER21, 
1093ER17, 1093DIFB, 1093DWFB 

Metals: 14/soi1/2LTB9(0-2), 2LTB22(6-8) 2LTB17(0-2), 
2LT16(0-2), 2LTB23(4-8), 2LTB33(4-8) 
2LTB13(0-2), 2LTB20(6-8), 2LTB19(2-4; 
2LTB26(4-6), 2LTB29(10-12), 2LTB31(8-;0), 
2LTB39(10-12), 2LTB28(4-6) 
6/aqueous/1093ER15, 1093ER19, 1093ER21, 
1093DIFB, 1093DWFB 

Full TCLP: l/soi1/2LTB26(4-6) 
Conventional: 2/soi1/2LTB17(0-2), 2LTB19(4-6) 

Chemistry (TOC, Grain size, pH, 
Moisture content, CEC) 

Specific Gravity, 

9/soi1/2DSS16, 2DSS1, 2DSS13, 2DSS11, MCLLl, 
3DSD4A, 2DSS2, 2DSS19, 3SD6(0-1) 
(TOC, Grain size) 
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INTRODUCTION 

The validation of volatile, semivolatile, pesticides and 
inorganic analytical data from SDG No. GRT16 was performed 
according to Navy Level C requirements, equivalent to DQO Level 4, 
as presented in the 'Navy Level C Review of Laboratory Data 
Generated under NEESA 20.2-047B', developed by META Environmental, 
Inc. In the cases where those guidelines differed from those of 
the U.S. EPA Region 1 Functional Guidelines for evaluating Organic 
Analyses and the U.S. EPA Region I Functional Guidelines for 
Evaluating Inorganic Analyses (6/88), the latter were used. 

Because there are no data validation guidelines for the 
conventional chemistry parameters requested, the following methods 
were used for review of the associated data: pH Method 9045 SW-846, 
Cation Exchange Capacity Method 9081 SW-846, % Moisture Method 209F 
Standard Methods, Speci,fic Gravity Method 213E Standard Methods, % 
Ash Method D482-80 ASTM and % Organic Carbon, Walkley Black. 

Form I copies with the data validation results and 
recommendations for each fraction of each validated sample have 
been submitted. 

The data submitted for GRT16 was found to be generally good. 
There were some qualifications of VOA and ABN data due to holding 
times, calibration, blank contamination, surrogate recoveries, 
matrix spike and matrix spike duplicate recoveries, internal 
standard areas and field duplicate results. There were some 
qualifications of PEST data due to holding times, calibration, 
blank contamination, surrogate recoveries, matrix spike and matrix 
spike duplicate recoveries, field duplicate results and pesticide 
GPC calibration. There were no qualifications necessary for the 
full organic TCLP data. 

There were some qualifications of inorganic data due to 
uncertainty at the low end of calibration, blank contamination, ICP 
Interference Check results, matrix spike recoveries, Furnace AA 
results and laboratory and field duplicate precision. There was 
some qualification of the Conventional chemistry data due to 
holding times and duplicate precision. There was some 
qualification of inorganic TCLP data due to the lack of matrix 
spike recovery and duplicate precision information. 
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INTRODUCTION 

NEESA requires the analysis of method blank spikes along with 
the analysis of samples. The results of the method blank spikes 
are to be plotted on control charts and submitted with the data 
package. 

For the VOA and ABN fractions, the method blank spikes are 
essentially the same as the method blanks. The method blanks 
submitted by the laboratory may be evaluated as method blank spikes 
by plotting the surrogate recoveries on a control chart. In 
compliance with NEESA requirements, the laboratory did submit 
control charts which plotted the surrogate recoveries. 

For the PEST fraction, a method blank spike must contain at 
least two pesticide compounds and/or one PCB compound, and the 
recovery results plotted on a control chart. In compliance with 
NEESA requirements, the laboratory did submit control charts which 
plotted the recoveries. It should be noted that the laboratory 
inadvertently omitted the PCB compound in the method blank spike 
submitted with this data package. No action is recommended. 

For the METALS and Wet chemistry fractions, a blank spike is 
the same as the laboratory control sample. The recoveries of each 
furnace element and three ICP metals and one analyte for Wet 
Chemistry must be plotted on a control chart. In compliance with 
Neesa requirements, the laboratory did submit the control charts 
with plotted recoveries. 

NEESA specifies that samples must be shipped within 24 hours 
of collection in order to ensure that the laboratory will meet the 
required holding times. Samples 1093ER14, 2LTB17(0-2), 1093ER16, 
1093TB13, 2LTB9(0-2), 2LTB22(6-8), 2LTB22(8-lo), 1093ER17, 
2LTB23(4-8), 2LTB33(4-8), 1093ER19, 1093TB15, 2LTB19(2-4), 
1093DIFB, 1093DWFB, 1093ER20, 2LTB26(4-6), 2LTB28(4-6), 1093TB16, 
1093ER21, 2LTB29(10-12), 2LTB31(8-lo), 2LTB39(10-12), 2LTB17(0-2), 
2LTB19(4-6), 1093TB17, 2DSS11, 2DSS16, 2DSS1, 2DSS13, 2DSS11, 
MCLLl, 3DSD4A, 2DSS2 and 2DSS19 were not shipped within 24 hours. 
No action is recommended. 
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ORGANIC DATA 

Evaluation of the volatile(VOA), semivolatile(ABN) and 
pesticide (PEST) organic data was based on the following 
parameters: 

* 0 Data completeness 
0 Holding times 

* 0 GC/MS Tuning 
0 Calibration 
0 Blanks 
0 Surrogate Recoveries 
0 Matrix spike/matrix spike duplicate 
0 Internal standard performance 
0 Pesticide instrument performance 

NA 0 Compound identification 
NA 0 Compound quantitation 

* All criteria were met for this parameter. 

Data Comdeteness 

The data package contained all of the forms required by the 
SOW for the VOA, ABN and PEST fraction samples. 

It should be noted that changes were made to the PEST Form 
1's. The following samples required changes: DSSlWM, 2LTB16(0- 
2)DL, 2LTB29(10-121, 2DSS13, SSllWMMS and SSllWMMSD. 

DSSlWM All CRQL's and concentrations have been changed on 
the Form 1. 

2LTB16(0-2)DL The concentration for Aroclor-1260 reported on 
the Form 1 was changed. 

2LTB29(10-12) The concentration for Aroclor-1254 reported 
on the Form 1 was changed. 

2DSS13 The concentration for 4,4' -DDD reported on the Form 
1 was changed. 

SSllwMMS All CRQL's and concentrations have been changed on 
the Form 1. 

ss11wMMs All CRQL's and concentrations have been changed on 
the Form 1. 
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Holdins Times 

All of the VOA fraction samples were analyzed within the 
required holding times. No action is recommended. 

The ABN fraction samples 2LTB16(0-2), 2LTB16(0-2)MS and 
2LTB16(0-2)MSD were extracted 2 days outside of the required 10 
days from the date of collection for soil samples. The ABN 
fraction sample 2LTB17(0-2) was extracted 3 days outside of the 
required 10 days from the date of collection for soil samples. The 
ABN fraction sample 1093DIFBRE was extracted 20 days outside of the 
required 7 days from the date of collection for aqueous samples. 
It is recommended to estimate the positive and non-detected results 
(J1, UJ1) . 

All of the ABN fraction samples were analyzed within the 
required 40 days from the date of extraction. No action is 
recommended. 

The PEST fraction sample 2DSSlDL was extracted 48 days outside 
of the required 10 days from the time of collection for soil 
samples. It is recommended to estimate the positive and non- 
detected results (J1, UJl). 

The PEST fraction samples 2DSSllMSD, 2DSSllMS and 2DSSll were 
analyzed 2 days, samples 2LTB16(0-2), 2DSS2 and 2DSS19 were 
analyzed 3 days, sample 2LTB13 (O-2) was analyzed 4 days, sample 
2LTB33(4-8)DL was analyzed 5 days, samples 2DSS2DL, 2DSS16, 2DSS1, 
2DSS13, 3DSD4A and 2DSS19DL were analyzed 7 days and samples 
2LTB16(0-2)DL, MCLLlDL, MCLLl, 2DSS13DL, 2DSS16DL and 3DSD4ADL were 
analyzed 8 days outside of the required 40 days from the date of 
extraction. It is recommended to estimate the positive and non- 
detected results (Jl, UJl). 

GC/MS Tuninq 

All of the BFB and DFTPP tuning criteria were within the 
required limits. 

Calibration 

The following problems were noted with the initial and/or 
continuing calibration of the VOA and ABN systems. 



.Data Validation Report 
SDG GRT16 
February 25, 1994 

Page 6 

Calibration 

VOA Instrument DMS-HP (initial calibration date 07/l/93): 

Comoound 

Chloromethane 
Vinyl Chloride 
4-methyl-2-pentanone 

IC cc cc 
07/01/93 11/17/93 11/19/93 

X X 
X 
X 

Associated samples: 07/01/93 All listed 
11/17/93 2LTB19(2-4), 2LTB19(2-4)MS, 

2LTB19(2-4)MSD 
11/19/93 2LTB13(0-2), 2LTB26(4-6), 

2LTB31(8-lo), 2LTB29(10-12) 
2LTB39(10-12) 

VOA Instrument CMS-HP (initial calibration date 08/30/93): 

Comoound 

Bromomethane X X 
Acetone X X 
Carbon disulfide X X 
1,2-Dichloroethane X X 

Associated samples: 

IC cc cc 
08/30/93 11/11/93 11/12/93 

08/30/93 All listed 
11/11/93 2LTB16(0-2), 2LTB17(0-2), 

2LTB9(0-2) 
11/12/93 2LTB22(6-8) 

VOA Instrument CMS-HP (initial calibration date 11/15/93): 

Comoound 
IC cc cc 

11/15/93 11/19/93 11/22/93 

Bromomethane X 
Carbon disulfide X 

Associated samples: 11/15/93 All listed 
11/19/93 2LTB23(4-8), 2LTB23(4-8)MS, 

2LTB23(4-8)MSD, 2LTB33(4-8), 
2LTB20(6-8) 

11/22/93 2LTB28(4-6) 
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VOA Instrument "GMS-HPll (initial calibration date 

Comoound 
IC cc 
10/30/93 11/09/93 

Methylene Chloride 
Acetone 
Carbon Disulfide 
4-methyl-2-pentanone 
2-hexanone 

xx X 
xx X 

X 
X 
X 
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10/30/93): 

cc 
11/17/93 

xx 
X 
X 

Comoound 
cc 

11/19/93 

Methylene Chloride 
Acetone 
Carbon Disulfide 
4-methyl-2-pentanone 
2-hexanone 

X 
xx 

Associated samples: 10/30/93 All samples listed 
11/09/93 1093ER15, 1093TB12, 

1093ER15DL, 1093TB13 
11/17/93 1093ER17, 1093TB14, 1093ER19, 

1093TB15 
11/19/93 1093ER17DL, 1093ER19DL, 

1093DIFB, 1093DWFB, 1093TB16, 
1093ER21, 1093TB17, 
1093DIFBDL, 1093ER21DL 

ABN Instrument "HMS-HPfl (initial calibration date 11/17/93): 

Compound 
IC cc cc cc 
11/17/93 12/06/93 12/07/93 12/09/93 

hexachlorocyclopentadiene 
2,4-dinitrophenol 
4-chlorophenyl-phenylether 
4,6-dinitro-2-methylphenol 
pentachlorophenol 
Di-n-butylphthalate 
bis(2-ethylhexyl)phthalate 
di-n-octylphthalate 
benzo(k)fluoranthene 

X 
X 

X X 
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ABN Instrument "HMS-HP1' (initial calibration date 11/17/93) : 
(continued) 

cc cc cc 
Comoound 12/13/93 12/14/93 12/20/93 

hexachlorocyclopentadiene 
2,4-dinitrophenol 
4-chlorophenyl-phenylether 
4,6-dinitro-2-methylphenol 
pentachlorophenol 
Di-n-butylphthalate 
bis(2-ethylhexyl)phthalate 
di-n-octylphthalate 
benzo(k)fluoranthene 

Associated samples: 11/17/93 

x - 

xx - 

xxx- 

12/06/93 

12/07/93 

12/09/93 

12/13/93 
12/14/93 
12/20/93 

%RSD > 30% or %D >25%; 
the associated samples. 

X 
X X 

X 
X 
X 
X 
X X 

X 

All samples listed 
1093ER15, 1093ER17, 1093ER19, 
1093DIFB, 1093DWFB, 1093ER21 
2LTB29(10-12), 2LTB31(8-lo), 
2LTB39(10-12), 2LTB22(6-8), 
2LTB16(0-2), 2LTB16(0-2)MS, 
2LTB16(0-2)MSD, 2LTB17(0-2), 
2LTB20(6-8), 2LTB26(4-6), 
2LTB28(4-6), 2LTB19(2-4) 
2LTB31(8-lO)RE, 2LTB39(10-12), 
2LTB9(0-2), 2LTB22(6-8)RE, 
2LTB26(4-6)RE, 2LTB28(4-6)RE, 
2LTB23(4-8)MS, 2LTB23(4-8)MSD, 
2LTB33(4-8), 2LTB13(0-2) 
2LTB23(4-8), 2LTB33(4-8)RE 
1093DIFBRE 
SBLKHL 

Estimate (J3) postitive results in 

%RSD > 50%or %D > 50%; Estimate positive results (J4) and 
non-detects (UJ4). 

Surrogate %D ~25% or %RSD > 30%; Estimate positive results 
(526) for compounds associated with the out of control 
surrogates. 
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Blanks 

The VOA, ABN and PEST fraction low and medium level laboratory 
method blanks, equipment rinsates, field blanks and trip blanks 
contained the following maximum quantities of contaminants: 

LOW LEVEL: 

Compound 

Methylene Chloride 
Acetone 
2-Butanone 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Di-n-butylphthalate 
bis(2-ethylhexyljphthaiate 
di-n-octylphthalate 
4,4' -DDD 
4,4'-DDT 

MEDIUM LEVEL: 

Compound 

Methylene Chloride 
Acetone 
2-Butanone 
Chloroform 
Bromodichloromethane 
Dibromochloromethane 

Maximum 

2 w/L 
150 ug/L 
24 ug/L 
9 w/L 
5 q/L 
1 w/L 
18 ug/L 
6 w/L 
9 q/L 
1.5 ug/kg 
1.8 ug/kg 

Maximum 

730 ug/kg 
150 ug/kg 
24 w/kg 
9 w/kg 
5 w/kg 
1 w/kg 

Action Level 

20 ug/L or ug/kg 
1500 ug/L or ug/kg 
240 ug/L or ug/kg 
45 ug/L or ug/kg 
25 ug/L or ug/kg 
5 ug/L or ug/kg 
180 ug/L 
60 ug/L 
90 ug/L 
7.5 ug/kg 
9.0 ug/kg 

Action Level 

7300 ug/kg 
220,000 ug/kg 
36,000 ug/kg 
6800 ug/kg 
3800 ug/kg 
750 ug/kg 

It should be noted that the field sample DWFB, Drillers Water 
Field Blank was not used to blank qualify results. This water was 
the stored water from the site's facility that was used to wash 
(with Alconox or acid) the sampling equipment. A final dionized 
water (submitted as DIFB) wash was performed on all equipment which 
was submitted daily as the equipment rinsates. 
Blank Actions 

0 Value c CRQL; report CRQL followed by "U1' (U6). 
0 Value > CRQL and c action level; report value followed by 

"U" (U') . 
0 Value > CRQL and > action level; report value 

unqualified. 
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Blanks 

The action level values were compared to the sample values 
after application of sample dilution factors, 
actions are recommended. 

and the following 
Methylene chloride in samples 2LTB16(0- 

2) , 2LTB17(0-2), 2LTB9(0-2), 2LTB26(4-6), 2LTB28(4-61, 2LTB29(10- 
12) and 2LTB39(10-121, bis(2-etylhexyl)phthalate in 
2LTB29(10-121, 

samples 
2LTB33(4-8) and 2LTB33 (4-8)RE, di-n-octylphthalate 

in sample 2LTB29(10-12), 4,4'-DDD in samples M2DSSZDL, SS13WMDUP, 
SS13WMDL, SS16WMDL, 2DSS13DL, 2DSS16DL and 3DSD4ADL and 4,4'-DDT in 
samples SD4AWM, SSllwM, SS13WMDUP, SS13WMDL, 2LTB19(2-4)DL, 
2LTB26(4-6), 2LCl and 2LC2 should be reported as the CRQL followed 
by "U" (TJ6). 

Methylene Chloride in samples 2LTB13(0-2) and 2LTB31(8-lo), 
acetone in samples 2LTB16(0-2), 2LTB17(0-2), 2LTB9(0-2), 2LTB13(0- 
2) I 2LTB19(2-4), 2LTB22.(6-8), 2LTB26(4-6), 2LTB28(4-6), 2LTB29(10- 
12), 2LTB31(8-lo), 2LTB39(10-12), 2LTB19(2-4)MS and2LTB19(2-4)MSD, 
2-Butanone in samples 2LTB17(0-2) and 2LTB22(6-8), bis(2- 
ethylhexyl)phthalate in samples 2LTB19 (2-4), 2LTB39(10-12) and 
2LTB39(10-12)RE and 4,4' -DDT in samples DSSlWMDL, 2LTB9(0-2)DL, 
SS16WMDL, 2LTB28(4-6), 2LTB29(10-12)DL and 2LTB16(0-2) should be 
reported as the CRQL followed by "U" (U'). Therefore, raising the 
detection limit for those compounds and the results are considered 
to be non-detected. 

Methylene Chloride in the medium level samples 2LTB20(6-8), 
2LTB23(4-8), 2LTB33(4-8), 2LTB23 (4-8)MS and 2LTB23(4-8)MSD should 
be reported as the CRQL followed by "U" (U6). 

Surroaate Recoveries 

All of the VOA aqueous fraction surrogate recoveries were 
within the contract required recovery range (CRR). No action is 
recommended. 

The VOA fraction surrogate Bromofluorobenzene was over- 
recovered in the soil sample 2LTB33(4-8). It is recommended to 
estimate positive results (J8) within the associated area of the 
chromatogram for the sample. 

The ABN fraction surrogate 2-Fluorophenol was under-recovered 
in the soil sample 2LTB9(0-2). No action is recommended as 
validation guidelines require that at least two surrogates in a 
given fraction be out of control before corrective action is 
necessary. 
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Surrocrate Recoveries 

The ABN fraction surrogate phenol-d5 was recovered at c 10% in 
the aqueous sample 093DIFB. It is recommended to estimate positive 
results (JlO) and reject non-detects (R4) within the associated 
area of the chromatogram for that sample. 

The PEST surrogate TCX was under-recovered in the aqueous 
sample 1093ER19 and the PEST fraction surrogate DCB was under- 
recovered in the aqueous samples 1093DIFB, 1093DWFB, 1093ER15, 
1093ER17, 1093ER19 and 1093ER21. It is recommended to estimate 
positive and non-detected results (J9, UJ9) within the associated 
areas of the chromatograms dependent upon the column used to report 
the concentrations. 

The PEST surrogate TCX was under-recovered in the soil samples 
2LTB26(4-6), 2DSS11, 2,DSSllMSD, 2DSS19, 2LC1, 2LC3, 2LC4, 2LC2, 
DSSlWM, DSS7IN, M2DSS1, SD4AIN and SSlGIN and the PEST fraction 
surrogate DCB was under-recovered in the soil samples 2LTB26(4-6), 
2DSSllMSD, 2LC1, 2LC3, 2LC4, 2LTB16(0-2), 2LC2 and DSSlWM. It is 
recommended to estimate positive and non-detected results (J9, UJ9) 
within the associated areas of the chromatograms dependent upon the 
column used to report the concentrations. 

The PEST surrogate TCX was recovered at ~10% in the soil 
samples 2DSS16 and SS13WMDUP. The PEST surrogate DCB was recovered 
at ~10% in the soil sample SS13WMDUP. It is recommended to 
estimate positive results (JlO) and reject non-detects (R4) within 
the associated areas of the chromatograms dependent upon the column 
used to report the concentrations. 

Matrix Spike/Matrix Spike Duplicate 

The VOA and ABN fraction low and medium level soil MS/MSD 
recoveries and RPDs were within the advisory limits. No action is 
recommended. 

The PEST fraction compound 4,4'-DDT was over-recovered in 
2DSSllMS. It is recommended to estimate positive results (Jll) in 
the unspiked sample. The PEST fraction compound 4,4'-DDT was 
under-recovered in sample 2DSSlMSD. It is recommended to estimate 
positive results (512) and reject non-detects (R5) in the unspiked 
sample. The %RPD for 4,4' -DDT was high in the MS/MSD set. It is 
recommended to estimate positive results (J13) in the unspiked 
sample. 
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Matrix SDike/Matrix SDike DUDliCate 

It should be noted that PEST fraction sample 2LTB23(4-8)MS/MSD 
required a 100 fold dilution. The matrix spike was diluted out and 
therefore a Form III was not included in the package for these 
samples. 

A comparison of the unspiked compounds present in the 
sample/MS/MSD sets of which the sample was not analyzed as a field 
duplicate yield the following information: The ABN fraction 
compound 2,4-Dimethylphenol was detected in the MS and MSD above 
the CRQL but not detected in the sample. It is recommended to 
estimate the positive and non-detected results (J24, UJ24) for this 
compound in the sample, MS and MSD. The PEST fraction compound 
Endosulfan I was detected in the MS and MSD above the CRQL but not 
detected in the sample. It is recommended to estimate the positive 
;;ap;zn-detected results (524, 

, MS and MSD. 
UJ24) for this compound in the 

Field DuDlicate Precision 

A comparison of the compounds present in the VOA, ABN and PEST 
field duplicate pair 2LTB23(4-8) and 2LTB33(4-8) submitted yield 
the following information. 
(total) and toluene, 

The VOA compounds ethylbenzene, xylene 
the ABN compounds 4-methylphenol and 

naphthalene and the PEST compound endrin had RPDs of greater than 
50%. It is recommended to estimate positive results (514) in the 
sample and duplicate. 

The ABN compound Pyrene and the PEST compound Endosulfan I 
were detected in one sample above the CRQL but were not detected in 
the duplicate sample. It is recommended to estimate positive and 
non-detected results (J15, UJ15) for these compounds in the sample 
and field duplicate sample. 

A comparison of the compounds present in the VOA, ABN and PEST 
field duplicate pair 2LTB29(10-12) and 2LTB39(10-12) submitted 
yield the following information. The ABN compounds Fluoranthene, 
pyrene and benzo(a)anthracene and the PEST compound 4,4'-DDT had 
RPDS of greater than 50%. It is recommended to estimate positive 
results (J14) in the sample and duplicate. 

The ABN compound phenanthrene and the PEST compounds Aroclor- 
1254 and endrin aldehyde were detected in one sample above the CRQL 
but were not detected in the duplicate sample. It is recommended 
to estimate positive and non-detected results (J15, UJ15) for these 
compounds in the sample and field duplicate sample. 
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Field Duplicate Precision 

A comparison of the compounds present in the PEST field 
duplicate pair SS13WM and SS13WMDUP submitted yield the following 
information. The PEST compounds 4,4'-DDE, 4,4'-DDD and 4,4'-DDT 
had RPDs of greater than 50%. It is recommended to estimate 
positive results (J14) in the sample and duplicate. 

Internal Standard Performance 

All VOA aqueous and soil Internal Standard (IS) areas were 
within the CRR. No action is recommended. 

All ABN aqueous Internal Standard (IS) areas were within the 
CRR. No action is recommended. 

The ABN IS Chrysene-dl2 was under-recovered in the soil 
samples 2LTB31(8-10) and 2LTB31(8-10)RE. The ABN IS Perylene-dl2 
was under-recovered in the soil samples 2LTB22(6-8), 2LTB26(4-6), 
2LTB28(4-6), 2LTB31(8-lo), 2LTB39(10-121, 2LTB22(6-8)RE, 2LTB26(4- 
6)RE, 2LTB28(4-6)RE, 2LTB31(8-lO)RE, 2LTB33(4-8), 2LTB39(10-12)RE 
and 2LTB33(4-8)RE. It is recommended to estimate positive results 
(516) and non-detects (~16) for all compounds quantitated from 
these internal standards in the associated samples. 

Pesticide Instrument Performance 

All DDT retention times were greater than twelve minutes. All 
continuing calibration standard compound retention times were 
within the established RT windows. All DDT and endrin percent 

. breakdowns were less than twenty percent each and thirty percent 
total. 

The following samples had a shift in retention time of >+/- 
0.05 minutes for TCX (Tetrachloro-m-xylene) and/or a shift in 
retention time of ~0.10 minutes for DCB (Decachlorobiphenyl): 

Samole Date/Column TCX DCB 

2LTB23(4-8) 12/21/93/DB608 X 
2LTB23(4-8)MSD 12/21/93/DB608 X 
2LTB33(4-8) 12/21/93/DB608 X 
2LTB23(4-8) 12/21/93/DB1701 X X 
2LTB23(4-8)MS 12/21/93/DB1701 X 



Data Validation Report 
SDG GRT16 
February 25, 1994 

Page 14 

Pesticide Instrument Performance 

The following samples had a shift in retention time of >+/- 
0.05 minutes for TCX (Tetrachloro-m-xylene) and/or a shift in 
retention time of ~0.10 minutes for DCB (Decachlorobiphenyl): 

Date/Column 

2LTB29(10-12)DL 12/29-30/93/DB608 X 
MMCLLl 12/29-30/93/DB608 X X 
2LTB33(4-~)DL 12/29-30/93/DB608 X X 
2DSS16DL 12/29-30/93/DB608 X 
MMCLLlDL 12/29-30/93/DB608 X X 
DSSlWMDL 12/29-30/93/DB608 X 

2LTB29(10-12)DL 
2DSS19DL 
MMCLLl 
2LTB33(4-81~~ 
2DSS16DL 
MMCLLlDL 
SS16wMDL 
DSSlWMDL 

12/29-30/93/DB1701 X 
12/29-30/93/DB1701 X 
12[29-30/93/DB1701 X X 
12/29-30/93/DB1701 X X 
12/29-30/93/DB1701 X X 
12/29-30/93/DB1701 X X 
12/29-30/93/DB1701 X X 
12/29-30/93/DB1701 X X 

The chromatograms of the samples affected were checked for 
peaks within an expanded window. No action is recommended. The 
pesticide instrument resolution summary reported resolution values 
of >/= 60% and all peaks on the RESC chromatograms are 10 - 100% 
full scale. 

All initial calibration compound %RSDs were c 20% for all 
single component compounds and the surrogates were ~30%. The 
pesticide initial calibration for multicomponent analytes had a 
minimum of three peaks reported per compound and the representative 
peaks were 25 - 100 % scale in the 
chromatograms. The laboratory followed the correct analytical 
sequence. The following pesticide calibration verification 
compounds did not meet the RPD criteria of c 25%: 

COMPOUND DATE (TIME) %RPD COLUMN SAMPLES 
AFFECTED 

Endosulfan I 12/26/93 17:25 40.0 DB608 2DSS19, M2DSS2, 
Dieldrin 12/26/93 17:25 35.0 DB608 2LTB17(0-21, 
Endrin 12/26/93 17:25 40.0 DB608 2LTB16(0-2), 
4,4' -DDT 12/26/93 17:25 50.0 DB608 PBLK2625, 2LC3, 
Methoxychlor 12/26/93 17:25 47.0 DB608 2LC1, 2LC4 
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Pesticide Instrument Performance 

The following pesticide calibration verification compounds did not 
meet the RPD criteria of c 25%: 

COMPOUND DATE (TIME) 

Hept. Epoxide 12/26/93 18:17 
4,4'-DDE 12/26/93 18:17 
Endosulfan II 12/26/93 18:17 
End. sulfate 12/26/93 18:17 
Endrin ketone 12/26/93 18:17 
End. Aldehyde 12/26/93 18:17 
Alpha-chlor. 12/26/93 18:17 
Gamma-chlor. 12/26/93 18:17 
decachloro- 12/26/93 18:17 
biphenyl 

Endosulfan I 12/26/93 17:25 
4,4' -DDT 12/26/93 17:25 
Methoxychlor 12/26/93 17:25 
Decachloro- 12/26/93 17~25 
biphenyl 

Endosulfan II 12/26/93 18:17 
Endrin ketone 12/26/93 18:17 
End. Aldehyde 12/26/93 18:17 
Alpha-chlor. 12/26/93 18:17 
Gamma-chlor. 12/26/93 18117 

%RPD 

40.0 DB608 
35.0 DB608 
35.0 DB608 
35.0 DB608 
30.0 DB608 
35.0 DB608 
40.0 DB608 
40.0 DB608 
35.0 DB608 

30.0 DB1701 
50.0 DB1701 
42.0 DB1701 
30.0 DB1701 

30.0 DB1701 
30.0 DB1701 
45.0 DB1701 
30.0 DB1701 
30.0 DB1701 

COLUMN SAMPLES 
AFFECTED 

2DSS19, M2DSS2, 
2LTB17(0-21, 
2LTB16(0-21, 
PBLK2625, 2LC3, 
2LC1, 2LC4 

2DSS19, M2DSS2, 
2LTB17(0-21, 
2LTB16(0-21, 
PBLK2625, 2LC3, 
2LC1, 2LC4 

2DSS19, M2DSS2, 
2LTB17(0-21, 
2LTB16(0-21, 
PBLK2625, 2LC3, 
2LC1, 2LC4 

It is recommended to estimate positive results (527) for 
compounds in associated samples from the column with the out of 
control criteria. 

It should be noted that the pesticide florisil cartridge check 
IND recoveries were 80-120% for all compounds. 

The recovery for GPC calibration pesticide matrix compound 
'-DDT was greater than the recommended 80 - 110% for the 

:$ibration standard analyzed 11/30/93. It is recommended to 
estimate positive results (529) for this compound in the following 
associated samples: 2LTB28(4-6), 2LTB29(10-12)DL, 2LTB39(10-12)DL, 
2LTB28(4-61, 2LTB26(4-61, 2LTB29(10-12), 2LTB31(8-101, 2LTB39(10- 
121, 2LTB9(0-2)DL, 2LTB22(8-lo), 2LTB9(0-21, 2LTB19(2-4) and 
2LTB19(2-4)DL. 

It is recommended to estimate positive results (528) for 
pesticide compounds which have concentration values differing by > 
25% in its two analyses. 
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CornPound Identification 

This section is not applicable as raw data was not reviewed as 
part of the Level C review. 

ComDound Ouantitation 

It should be noted that for all VOA, ARN and PEST compounds 
detected above the calibration range, 
positive results 

it is recommended to estimate 
(523). VOA, ABN and PEST cuantitation 

calculations were not checked as 
of the Level C review. 

raw data was not revi;wed as part 

Tentatively Identified Comnounds 

This section is not applicable as raw data was not reviewed as 
part of the Level C review. 

Data Assessment 

This package contains re-extraction, re-analysis or dilution. 
After reviewing the associated QC, 
are made: 

the following recommendations 

VOA: 1093ER15. 1093ER15DL 

Use positive result for the compound acetone from the 
diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 

1093ER17. 1093ER17DL 

Use positive result for the compound acetone from the 
diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 

1093ER19, 1093ER19DL 

Use positive result for the compound acetone from the 
diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 
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Data Assessment 

VOA: 1093DIFB. 1093DIFBDL 

Use positive result for the compound acetone from the 
diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 

1093ER21, 1093ER21DL 

Use positive result for the compound acetone from the 
diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 

ABN: 1093DIFB. 1093DIFBRE 

Use non-detected results for the compounds phenol, 2- 
chlorophenol, 2-methylphenol, 
nitrophenol, 

4-methylphenol, 2- 
2,4-dimethylphenol, 2,4-dichlorophenol, 4- 

chloro-3-methylphenol, 2,4,6-trichlorophenol, 2,4,5- 
trichlorophenol, 2,4-dinitrophenol, 4-nitrophenol and 
4,6-dinitro-2-methylphenol from the reanalysis. 

Use all other positive and non-detected results from the 
original analysis. 

2LTB22(6-8). 2LTB22(6-8)RE 

Use all positive and non-detected results from the 
original analysis. 

2LTB26(4-6). 2LTB26(4-6)RE 

Use all positive and non-detected results from the 
original analysis. 

2LTB28(4-6). 2LTB28(4-6)RE 

Use all positive and non-detected results from the 
original analysis. 



Data Validation Report 
SDG GRT16 
February 25, 1994 

Page 18 

Data Aesessment 

ABN: 2LTB31(8-101, 2LTB31(8-lOIRE 

Use all positive and non-detected results from the 
original analysis. 

2LTB33(4-8). 2LTB33 (4-8)RE 

Use all positive and non-detected results from the 
original analysis. 

2LTB39 (lo-121, 2LTB39(10-12)RE 

Use all positive and non-detected results from the 
original analysis. 

PEST: DSSlWM, DSSlWMDL 

Use all positive and non-detected results from 
the undiluted analysis. 

2LTB16(0-2). 2LTB16(0-2)DL 

Use all positive and non-detected results from 
the original analysis. 

3DSD4A. 3DSD4ADL 

Use positive result for the compound 4,4'-DDT from the 
diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 

SS13WM. SS13WMDL 

Use all positive and non-detected results from 
the undiluted analysis. 
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Data Assessment 

PEST: SS16WM. SS16WMDL 

Use all positive and non-detected results from 
the undiluted analysis. 

2LTB9(0-21, 2LTB9(0-2)DL 

Use positive result for the compound 4,4'-DDD from the 
diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 

MMCLLl, MMCLhDL 

Use positive result for the compound 4,4'-DDT from the 
diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 

M2DSSl. M2DSSlDL 

Use positive result for the compound 4,4'-DDT from the 
diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 

M2DSS2, MZDSS2DL 

Use all positive and non-detected results from 
the original analysis. 

2LTB19(2-4). 2LTB19(2-4)DL 

Use positive results for the compounds 4,4'-DDD, 
4,4'-DDE and Aroclor-1254 from the diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 
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Data Assessment 

PEST: 2LTB28(4-61, 2LTB28(4-6)DL 

Use positive results for the compounds 4,4'-DDE and 
Aroclor-1254 from the diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 

2LTB29(10-12). 2LTB29(10-12)DL 

Use positive result for the compound 4,4'-DDD 
from the diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 

2LTB33(4-81, 2LTB33(4-8)DL 

Use positive result for the compound Aroclor-1254 
from the diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 

2LTB39(10-12). 2LTB39(10-12)DL 

Use positive results for the compounds 4,4'-DDD and 
4,4' -DDT from the diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 

2DSS13, 2DSS13DL 

Use positive result for the compound 4,4'-DDT 
from the diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 
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Data Assessment 

PEST: 2DSS16. 2DSS16DL 

Use positive result for the compound 4,4'-DDT 
from the diluted analysis. 

Use all other positive and non-detected results from 
the undiluted analysis. 

2DSS19, 2DSS19DL 

Use positive results for the compounds 4,4'-DDT and 
4,4/-DDE from the diluted analysis. 

Use all other 
the undiluted 

positive and non-detected results from 
analysis. 

2LC3, 2LC3DL 

Use positive result for the compound endrin from 
the undiluted analysis. 

Use all other positive and non-detected results from 
the diluted analysis. 
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INORGANIC DATA 

The inorganic 
parameters: 

data were evaluated based on the following 

* 0 

0 

0 

l 
0 

* 0 
0 

* 0 
0 
0 

* 0 
* 0 

NA 0 

Data Completeness 
Laboratory blanks 
CRDL standard 
Matrix spike results 
Duplicate analysis results 
Calibration verification results 
Interference check standard results 
Laboratory control sample results 
Holding times 
Furnace AA results 
ICP serial dilution results 
Detection limits 
Calculation checks 

* - all criteria 

Overall Comments 

were met for this parameter. 

There was some qualification of inorganic TAL data due to 
uncertainty at the low end of calibration, blank contamination, ICP 
Interference Check results, matrix spike recoveries, Furnace AA 
results and laboratory and field duplicate precision. 

There was some qualification of the Conventional chemistry 
data due to holding times and duplicate precision. There was some 
qualification of inorganic TCLP data due to the lack of matrix 
spike recovery and duplicate precision information. 

. 
The data package contained all required forms and raw data. 

Holdinu Times 

Holding times were reviewed and found to meet criteria for all 
metals parameters. 

It should be noted that there are no established holding times 

for soil samples for many wet chemistry parameters. Guidelines for 
aqueous samples should be used if possible. In the case of cation 
exchange capacity and specific gravity, there 
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Holdins Times 

are no holding times listed in the method. In the case of pH, 
analysis should be done as soon as possible for aqueous samples. 
Because there is no established holding time for soils, the 
validator used the holding time of 48 hours from the time of 
collection which would allow shipping time and the laboratory to do 
the analysis as soon as possible. The pH results for 2LTB17(0-2) 
and 2LTB19(4-6) shall be estimated (Jl) as analysis took place 3 
days outside of this advisory holding time. 

Calibration 

Initial and continuing calibration verifications were 
reviewed. Frequency and recovery requirements for calibration 
standards were met for .a11 analyses. 

The 2xCRDL TCLP Arsenic standard (20 ug/L) was over-recovered 
at 204% and 252%. Therefore, all positive sample results less than 
3xCRDL level of 30 ug/L should be estimated due to uncertainty at 
the low end(J2). The 2xCRDL TCLP Selenium standard (10 ug/L) was 
over-recovered at 280% and 239%. Therefore, all positive sample 
results less than 3xCRDL level of 15 ug/L should be estimated due 
to uncertainty at the low end(J'). The 2xCRDL TCLP Lead standard 
(6 ug/L) was over-recovered at 347% and 223%. Therefore, all 

positive sample results less than 3xCRDL level of 9 ug/L should be 
estimated due to uncertainty at the low end(J'). As the Arsenic, 
Selenium and Lead were non-detected in the TCLP sample, the results 
are not qualified. 

The Copper 2xCRDL standard (50 ug/L, 10 mg/kg) was over- 
recovered at 219%. Therefore, all positive samples less than 
3xCRDL of 75 ug/L or 15 mg/kg shall be estimated (52). The Zinc 
2xCRDL standards (40 ug/L, 8 mg/kg) were over-recovered at 209% and 
138%. Therefore, all positive samples less than 3xCRDL of 60 ug/L 
or 12 mg/kg shall be estimated (52). The Antimony 2xCRDL standard 
(120 ug/L, 24 mg/kg) was over-recovered at 132%. Therefore, all 

positive samples less than 3xCRDL of 180 ug/L or 36 mg/kg shall be 
estimated (52). The Selenium CRDL standard of the 12/16/93 
instrument run (5 w/L, 1 mg/kg) was over-recovered at 125%. 
Therefore, all positive samples, analyzed on the 16th, less than 
2xCRDL of 10 ug/L or 2 mg/kg shall be estimated (J2). 
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Blanks 

Blank frequency and results were reviewed. 
requirements were met for all analytes. 

Frequency 

The preparation blanks, calibration blanks, TCLP blanks and 
equipment rinsates contained low levels of several metals. 

It should be noted that the field sample DWFB, Drillers Water 
Field Blank was not used to blank qualify results. This water wa: 
the stored water from the site's facility that was used to wash 
(with Alconox or acid) the sampling equipment. A final dionized 
water (submitted as DIFB) wash was performed on all equipment which 
was submitted daily as the equipment rinseates. 

The following tables list the concentrations of each metal 
found in the calibration blanks, prep blanks and all field QC 
blanks and their associated IDL. Associated with these tables are 
maximum concentration tables with the resultant action levels. The 
action level is calculated as 5x the maximum concentration found in 
any blank. Sample results less than 5x the maximum concentration 
found in any blank may be due to contamination or instrumental 
problems, and thus may not be indicative of the actual 
concentration of the native sample. 

Concentration (ug/L unless otherwise noted) 

Element m 

Aluminum 14.3 20.1 -26.1 

Antimony i6.4 27.5 16.7 20.6 17.7 

Arsenic 0.9 1.2 1.0 1.4 0.99DIFB 
1.2ER15 0.9ER19 l.OER21 

Barium 1.6 10.9 7.6 10.8 8.1 
14.5TBLK 

Calcium 14.0 5.88mg/kg 28.1 
14ER17 

85.4 116ER15 

Cobalt 1.9 2.0 2.2 

Copper 1.3 3.4 2.6 2.6 20.3 
8.3 3.0 5.0 -0.45MG/KG 
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Concentration tug/L unless otherwise noted) 

Element 

Iron 

Lead(TCLP) 

Magnesium 

11.7 

13.3 

Manganese 1.0 

Mercury 0.1 

Potassium 201.6 

Selenium 1.1 

Silver 1.9 

Sodium 16.0 

Thallium 1.3 

Zinc 1.8 

Cyanide 1.9 

Boron 11.9 

* Mercury instrument 

IDL 

4.8 -20.6 
4.9 
10.3 
544ER21 

26.2 -7.3 -5.6 
-15.7 34.2 -6.2 
191ER15 8.4ER17 107ER19 

-14.1 

24.9 
41.OER15 

12.1TBLK 

13.4 24.9 18.2 

2.8 1.6 
3.3ER15 1.9ER19 

0.1" 0.45ER15 

2.8 
10.3ER21 

1.8 

219DIFB 

1.1 

2.0 

1.9 1.5 

27.8 16.7 22.6 63.4 
29.0 70.9MG/KG 142DIFB 

1.9 

4.0 
2.1 
2.OER19 

1.4 1.5 1.8ER17 

2.0 2.7 3.2 
5.1 3.2 5.2 

1.1 

22.6 14.0 19.6 

run contained LCS and blank analysis only. 
No samples are affected. 
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Blanks 

The following blank action table reflects the highest blank 
level that affects all samples. 
the Equipment 

The table does not include 

samples. 
Rinsate blank levels which affect specific 

Concentration (mg/kg) 

Element 

Aluminum 5.22 
Antimony 5.50 
Arsenic 0.28 
Barium 2.18 
Calcium 17.10 
Cobalt. 0.44 
Copper 4.10 
Lead(TCLP) 2.82 
Iron 6.84 
Magnesium 4.98 
Manganese 0.56 
Selenium 0.38 
Silver 0.40 
Sodium 70.89 
Potassium 43.8 
Thallium 0.38 
Zinc 1.04 
Boron 4.52 

Highest 
Level 

Action 
Level 

26.1 
27.5 
1.4 
10.9 
85.5 
2.2 
20.5 
14.1 
34.2 
24.9 
2.8 
1.9 
2.0 
354.4 
219.0 
1.9 
5.2 
22.6 

The following blank action table reflects the highest blank 
level that affects the TCLP sample results. 

Concentration (ug/L) 

Element 

Barium 
Lead 
Silver 

Hishest Action 
Level Level 

14.53 72.7 
14.10 70.5 
2.00 10.0 

The action level values were compared to the sample value 
after application of sample dilution factors, and sample results 
less than the action level were reported as not detected (U3). 
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Blanks 

The following blank action table reflects the highest blank 
level that affects samples associated with Equipment Rinsate 
15 (those sampled on 11/03/93 through 11/05/93) and whose 
action levels are greater than those established by laboratory 
contaminants: 

Concentration (mg/kg) 

Element Hishest Action 
Level Level 

Calcium 23.2 116.0 
Iron 38.2 191.0 
Magnesium 8.2 41.0 
Manganese 0.66 3.3 
Mercury 0.068 0.34 

The following blank action table reflects the highest blank 
level that affects samples associated with Equipment Rinsate 
I7 (those sampled on 11/5/93 through 11/g/93) and whose action 
levels are greater 
contaminants: 

than those established by laboratory 

Concentration (mg/kg) 

Element Hiohest 
Level 

Cyanide 0.055 

Action 
Level 

0.275 

The following blank action table reflects the highest blank 
level that affects samples associated with Equipment Rinsate 
19 (those sampled on 11/g/93 through 11/11/93) and whose 
action levels are greater than those established by laboratory 
contaminants: 

concentration (mg/kg) 

Element 

Iron 

Hishest 
Level 

Action 
Level 

21.4 107.0 
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Blanks 

The following blank action table reflects the highest blank 
level that affects samples associated with Equipment Rinsate 
21 (those sampled on 11/11/93 through 11/14/93) and whose 
action levels are greater than those established by laboratory 
contaminants: 

Concentration (mg/kg) 

Element Hichest Action 
Level Level 

Iron 108.8 544.0 
Manganese 2.06 10.3 

The action level 'values were compared to the sample value 
after application of sample dilution factors, and sample results 
less than the action level were reported as not detected (U3). 

ICP Interference Check Results 

The ICP interference check sample results were reviewed and 
all recoveries met required criteria. The ICS solutions were 
analyzed at the proper frequency. Antimony, Arsenic (TCLP analysis 
only), Barium, Manganese, Lead (TCLP analysis only), 
Sodium, Copper, Vanadium and Zinc were detected in the ICSA 
solution above the 2xIDL level but should not be present. 

For the TCLP analysis, the raw data was reviewed for 
interferent levels. As interferent levels were low, there is no 
qualification made. 

Due to high levels of Iron in some soil samples qualifications 
were made. Analyte levels were estimated if they were less than 
ten times that of the estimated interference. 

Samole ICSA Level Sample Qualifications 
Level 

2LTB19(2-4) 34,000 mg/kg 26,400 mg/kg 54 Sb, Ba, V 
2LTB20(6-8) II 29,500 mg/kg 54 Sb, Ba, Na 
2LTB22(6-8) II 157,000 mg/kg 54 Sb, Ba, Na, V 
2LTB23(4-8) 11 21,500 mg/kg J4 Sb 
2LTB28(4-6) II 64,400 mg/kg 54 Sb, Ba, Cu, Na, V 
2LTB29(10-12) II 67,300 mg/kg 54 Sb, Ba, V 
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ICP Interference Check Results 

Sample ICSA Level Samnle Qualifications 
Level 

2LTB31(8-10) 34,000 mg/kg 146,000 mg/kg 54 Sb, Ba, Na, V 
2LTB33(4-8) II 32,000 mg/kg 54 Sb 
2LTB39(10-12) II 83,300 mg/kg J4 Sb, Ba, V 

Matrix Spike Recoveries 

A Metals and Cyanide matrix spike was performed on sample 
2LTB23(4-8). Cadmium, Chromium, Manganese and Nickel were over- 
recovered. Therefore, the detected Cadmium, Chromium, Manganese 
and Nickel results will be estimated (55) and the non-detects 
accepted without qualification. The Antimony, Arsenic and Selenium 
matrix spikes were under-recovered. Therefore, all Antimony, 
Arsenic and Selenium results will be estimated (55, UJ5). 

The Mercury TCLP matrix spike was performed on sample 
2LTB26(4-6) and was found to be within control limits. A metals 
matrix spike was not performed. Due to a lack of accuracy data, 
the results will be estimated (UJ5, 55). 

Field DUDliCateS 

The following field duplicate pairs were identified: 
2LTB23(4-8) and 2LTB33 (4-8) and 2LTB29(10-12) and 2LTB39(10-12). 
In the case of samples 2LTB23(4-8) and 2LTB33(4-8), all analyte 
RPDs were less than the 50% validation criteria for soils except 
for Barium, Chromium and Copper. For samples 2LTB29(10-12) and 
2LTB39(10-12), all analyte RPDs were less than the 50% validation 
criteria for soils except for Zinc. 

For inorganics, field duplicate actions are applied to all 
other samples of the same matrix type. Therefore, all positive 
Barium, Chromium, Copper and Zinc results will be estimated (J7). 
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Laboratonr DuDlicates 

A Metals and Cyanide laboratory duplicate was performed on 
sample 2LTB23(4-8). 
Barium, 

Duplicate Precision for all analytes except 
Copper and Manganese met the required validation criteria 

of ~35% RPD for soils. Positive Barium, 
results are therefore estimated(J6). 

Copper and Manganese 

The Mercury TCLP laboratory duplicate was performed on sample 
2LTB26(4-6) and was found to be within control limits. A metals 
duplicate was not performed. Due to a lack of precision data, the 
positive results will be estimated (56). 

In the grain size analysis, a duplicate was performed on 
sample 2DSSll. All RPDs were within the 35% validation criteria 
for soils except for peroxide digestible matter (72%) and Sand and 
Gravel between 4.75 and 2.00 mm (105%). A grain size duplicate was 
also performed on sample 2LTB19(4-6). All RPDs were within the 35% 
validation criteria for soils except for Gravel greater than 4.75mm 
(58%). Therefore, the positive results for sand and gravel ~4.75 

mm, peroxide digestible matter and Sand and Gravel between 4.75 and 
2.00 mm are estimated (J6) for all samples. 

Laboratorv Control Saxmle Results 

The solid laboratory control sample (LCS) results were 
reviewed, and the criteria were met for all parameters. 

The aqueous LCS results were reviewed. It should be noted 
that the recovery for Lead LCS #2 was reported as 894.8%. The LCS 
true value was listed as 50 ug/L and the found value 447.4 ug/L. 
The LCS ICP true value should be 500 ug/L with a found recovery of 
89.5%. The validator editted the form 7. 

Furnace AA Results 

The furnace raw data was reviewed and duplicate injections and 
one-point analytical spikes were performed for all samples. All 
duplicate injections agreed within +/- 20%. 
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The following table is comprised of samples whose spike 
recoveries did not meet the 85 - 115% criteria but did not require 
an MSA and their qualifications: 

Sample 

2LTB9(0-2) 
93DWFB 
2LTB22(6-8) 
2LTB13(0-2) 
2LTB20(6-8) 
2LTB19(2-4) 
2LTB28(4-6) 
93ER17 
93ER19 
93ER21 
93DWFB 
2LTB23(4-8) 
2LTB13(0-2) 
2LTB20(6-8) 
2LTB26(4-6) 
2LTB28(4-6) 
2LTB31(8-10) 
2LTB9(0-2) 
93ER15 
93ER17 
93DWFB 
93DWFB 

Analvte 

Arsenic 
Arsenic 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 
Lead 

Recovery 

~84% 
125% 
84% 
123% 
78% 
84% 
83% 
116% 
122% 
115% 
117% 
84.8% 
123% 
73% 
130% 
79.5% 
77% 
134% 
83% 
81% 
60% 
127% 

Qualification 

Estimate JlO 
Estimate JlO 
Estimate UJlO 
U No Qualification 
Estimate UJlO 
Estimate JlO 
Estimate UJlO 
U No Qualification 
U No Qualification 
U No Qualification 
U No Qualification 
Estimate UJlO 
U No Qualification 
Estimate UJlO 
U No Qualification 
Estimate UJlO 
Estimate UJlO 
U No Qualification 
Estimate UJlO 
Estimate UJlO 
Estimate UJlO 
U No Qualification 

The following samples/analytes required quantitation by MSA 
which was not performed: Arsenic for 2LTB16(0-2) and Arsenic for 
sample 2LTB33(4-8). The arsenic results for those samples will be 
estimated (Jll) . 

It should be noted that sample 2LTB29(10-12) was analyzed 
several times for Selenium with results ranging from undetected to 
5.0 ppb with no laboratory explanation to explain the discrepancy. 
Therefore, the result has been estimated (UJ15). 
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Instrument Detection Limits 

Instrument detection limits (IDLs) were reviewed and found to 
be less than the contract required detection limits (CRDL). In 
the case of Lead, two instruments were used. The IDL for the TJAOl 
was 11.7 ug/L, greater than the CRDL of 3ug/L. However, the only 
results reported from the instrument analysis were greater than 
five times the IDL. Therefore, the data is accepted. 

The TCLP analysis was performed on the TJAOl ICP with the 
following IDL's: Arsenic 34.5 ug/L (CRDL 10 ug/L), Lead 11.7 ug/L 
(CRDL 3 ug/L) and Selenium 21.8 ug/L (CRDL 5 ug/L). As the maximum 
contaminant levels for TCLP are very high, the higher detection 
limits are not significant. 

ICP Serial Dilution Results 

The serial dilution was performed on sample 2LTB23(4-8). 
Analytical results agreed within the 15% D validation guidelines 
for analyte concentrations greater than 50xIDL before dilution for 
all analytes. Therefore, no qualifications are made. 

Calculation Checks 

This section is not applicable as raw data was not reviewed as 
part of the Level C Review. 
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DATA VALIDATION REPORT 

RE: SDG No.: 
Site: 

GRT13, GRT 14 and GRT16 Dioxin Analysis 
Groton, Naval Subase 

Dioxins: 6/soi1/6TB21(0-21, 6TB20(4-61, 2LTB23(4-8) I 
2LTB33(4-81, 3SD6(0-11, 2LTB13(0-2) 
4/aqueous/1093ER9, 1093ER17, 1093DIFB, 
1093DWFB 

INTRODUCTION 

The validation of dioxin organic analytical data from SDG 13 
14 and 16 soil samples collected from the Naval Submarine site in 
Groton, CT was evaluated based on Environmental Services Assistance 
Team EPA region 
Practices 

I Dioxin Data Validation Standard Operating 
(Draft 4/91) and 

polychlorinated 
SW-846 Method 8280 Analysis of 

Dibenzo-p-dioxins and 
Dibenzofurans. 

polychlorinated 

Form I copies with the data validation results and 
recommendations for each fraction of each validated sample have 
been submitted. 

There 
The dioxin data submitted was found to be generally good. 

was some qualifications of dioxin data due to holding times, 
field duplicate' results and recovery standard results. 

It should be noted that NEESA specifies that samples be 
shipped within 24 hours of collection ensuring that the laboratory 
is able to meet holding times which begin at the time of 
collection. 
New England 

The samples for dioxin analysis were stored at PACE, 
and shipped to Southwest Labs of Oklahoma for 

extraction and analysis after all samples were collected. It 
should be noted that SW Labs used the date of receipt from PACE 
laboratories (not the original laboratory date of receipt from the 
field). Therefore no holding time excursions were noted in their 
narrative when one had occurred. 

NEESA requires the analysis of method blank spikes along with 
the analysis of samples. The results of the method blank spikes 
are to be plotted on control charts and submitted with the data 
package. There is no requirement for Dioxin control charting. 
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ORGANIC DATA 

Evaluation of the Dioxin organic data was based on the 
following parameters: 

* 0 
0 

* 0 
* 0 
* 0 
* a 
* 0 
* 0 
* 0 
* 0 

0 
0 
0 

* 0 
* 0 
* 0 
* 0 
* 0 

Data completeness 
Holding Times 
Window Defining Mix 
Chromatographic resolution 
Instrument sensitivity 
GC/MS initial calibration 
Continuing calibration 
Identification criteria 
Blanks 
Matrix spike recoveries 
Duplicate sample RPD 
Field duplicate precision results 
Recovery Standard results 
Toxicity equivalency factor and isomer specificity 
Internal standard performance 
Dilutions and reanalyses 
Second column confirmation 
EMPC and EDL 

* All criteria were met for this parameter. 

Data Coxxmleteness 

The data package contained all of the forms required by-the 
method for the dioxin sample analysis. 

Holdincr Times 

The method holding times of 30 days from time of collection 
for extraction and 45 days from time of collection for analysis 
were used when evaluating this data. Sample 6TB21(0-2) was sampled 
on 10/06/93 and was not shipped to Southwest laboratories until 
11/12/93. It was extracted 11/15/93, 10 days outside of the 30 day 
extraction holding time. It is recommended to estimate (UJl, Jl) 
all results for that fraction. All other samples were extracted 
and analyzed within the required holding times. 
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Window Definina Mix 

The window defining mix was analyzed at the required 
frequency. 

It should be noted that the RT window for congener HxCDD 
analyzed in the window defining mix on 11/24/93 was incorrectly 
reported on form 5DFA. The validator editted the form and checked 
all associated data for identifications within the correct windows. 
No action is recommended. 

Chromatouraohic Resolution 

The CC3 standards analyzed during both the initial and 
continuing procedures were reviewed and the resolution between the 
13C12-2,3,7,8-TCDD and 13C12-1,2,3,4-TCDD isomer peaks was less 
than 25%. Also, the resolution between the 1,2,3,4,7,8-HxCDD and 
1,2,3,6,7,8-HxCDD isomer peaks was less than 50%. Therefore, no 
action is necessary. 

Instrument Sensitivity 

The CC1 standard was analyzed at the end of each 12 hour 
period and met all retention time, ion abundance ratio, and signal- 
to-noise criteria with the following exceptions. In the CC1 of 
11/20 18:24, the ion abundance ratio for 12378-PeCDD was outside of 
the theoretical Ion abundance window control limits. In the CC1 of 
11/23 20:51, the ion abundance ratio for 12378-PeCDF was outside of 
the theoretical Ion abundance window control limits. There were no 
12378-PeCDD or 12378-PeCDF hits for those analysis dates, 
therefore, no action is recommended. 

GC/MS Initial and Continuinu Calibration 

The following criteria for the initial calibration of the 
GC/MS system were acceptable: 

GC resolution 
Relative ion abundance criteria 
Isomer retention times within RT windows established by the 
window defining mix 
MS sensitivity 
RRF %Ds c 15% 
No action is recommended. 
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GC/MS Initial and-.Continuina Calibration -- 

% 
The % D for all compounds in the continuing standards was c 30 

and continuing calibration frequency requirements were met. 
No action is recommended. 

Identification Criteria 

For all positive identifications reported, all qualitative 
identifications were met, including: 
noise ratio, 

retention times, signal-to- 
presence of primary ions, and the ion abundance 

ratios. No action is recommended. 

Recoverv Standard Response 

The area counts of the recovery standards 13C-1234-TCDD and 
13C-123789-HxCDD were checked against their respective areas in the 
CC3 standards. The recovery standard % areas of the following 
samples did not meet the control limits of 50 - 100 k: 
1234-TCDD in samples 1093-ER17, 6TB21(0-21, 1093-DIFB and 1093- 
DWFB, 1234-TCDD and 123789-HxCDD in samples 2LTB13(0-21, 2LTB33(4- 
8) , 1093-ER9 and 3SD6(0-1) and 123789-HxCDD in sample 2LTB23(4-8). 
The associated areas are therefore estimated (J2, UJ2). 

Blanks 

. One method blank per extraction batch was analyzed. Also, 
several equipment rinsates, as well as dionized water field blanks 
were submitted for analysis. All blanks were free from 
contamination and no actions are recommended. 

Matrix Spike Sample 

A matrix spike and matrix spike duplicate was performed on 
sample 2LTB23(4-8). All % recoveries and RPDs were within the 
recommended limits of 50 - 150%. No action is recommended. 
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DUDliCate SmDle 

A duplicate sample analysis was not performed as specified in 
the method, but instead an MSD was performed per client request. 
No action is recommended. 

Laboratorv Control SamDle 

Solid and aqueous Laboratory Control samples were analyzed for 
each extraction batch and matrix. All recoveries were found to be 
within laboratory established control limits. 

Field DuDlicate Precision 

This package contains the field duplicate pair of 2LTB23(4-8) 
and 2LTB33(4-8). 
field duplicate 

A comparison of the compounds present in the 
samples yield the following information. The 

congeners 123478-HxCDF, 
detected in 2LTB33(4-81, 

123678-HxCDF, 1234678-HpCDF and OCDD were 
but were not detected in 2LTB23(4-8). It 

is recommended ot estimate the positive and non-detected results 
(53, UJ3) for these congeners in the sample and field duplicate 
sample. 

Internal Standard Performance 

The internal standard (IS) and cleanup standard recoveries 
were within the required criteria of 25 to 150 %. 

Toxicitv Eauivalencv Factor and Isomer SDecificitv 

All Toxicity Equivalency Factor (TEF) calculations were done 
properly. No action is recommended. 

Dilutions and Reanalvses 

Dilutions and reanalyses were not required. No action is 
recommended. 
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DUDliCate SaILIDle 

A duplicate sample analysis was not performed as specified in 
the method, but instead an MSD was performed per client request. 
No action is recommended. 

Laboratorv Control SamPle 

Solid and aqueous Laboratory Control samples were analyzed for 
each extraction batch and matrix. All recoveries were found to be 
within laboratory established control limits. 

Field DuDlicate Precision 

This package contains the field duplicate pair of 2LTB23(4-8) 
and 2LTB33(4-8). A comparison of the compounds present in the 
field duplicate samples yield the following information. The 
congeners 123478-HxCDF, 123678-HxCDF, 1234678-HpCDF and OCDD were 
detected in 2LTB33(4-8), but were not detected in 2LTB23(4-8). It 
is recommended ot estimate the positive and non-detected results 
(53, UJ3) for these congeners in the sample and field duplicate 
sample. 

Internal Standard Performance 

The internal standard (IS) and cleanup standard recoveries 
were within the required criteria of 25 to 150 %. 

Toxicity Ecmivalencv Factor and Isomer Wecificity 

All Toxicity Equivalency Factor (TEF) calculations were done 
properly. No action is recommended. 

Dilutions and Reanalvses 

Dilutions and reanalyses were not required. No action is 
recommended. 
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Dioxin Validatation Footnotes 

UJl, Jl Holding times have been exceeded: Estimate positive 
results (Jl) and non-detects (UJl). 

UJ2, 52 Recovery standard was outside of control limit window. 
Estimate positive results (52) and non-detected results 
(UJ2) for associated isomers. 

UJ3, 53 One value was non-detect and the other value greater than 
the EDL for this compound in the field duplicate pair. 
Estimate the positive (53) and non-detected (UJ3) results 
for that compound. 



ATTACHMENT C 

LABORATORY ANALYTICAL RESULTS 



GINIF PCDD/PCDF SAMPLE DATA SMMRY 

lab axk:~sYLo~ b. No.: -PAWE- SAS No.: sm. No.: 16369 

smq2lr ut/vol: 9 (g/ul) Q lab Filr ID: GI3'llD 

Uater saql* Pmp mpf/Corlt) out. ReceiHd: ~11/13/93 

Concantratod Extmct Volrw: 100 bJL) Data Extmctd:~ll/15/93 

Injmhtl v01un: 2 tuL) X Solids: 90 Date Atldymd: ~11/20/93 

GC Calm: -ULTRA 2 ID:_.32 (a) Di Luticrl Factm~ I 

CUKENTRATION UNITS: (rig/L of ug/Kq) 

WYfE 
SELECTED PEM ION 

IONS RT RATIO Y cm4cENTRATIou G EWWEDL 

I 
123~TCDO 
~~~-TcDF- -I -ml 
~1237isP~COF~~ 340/342( 

1 l=f+eCDO-i X6/351)1 
IP47B-PaCDF-1 340/3421 

~123478-t4~CDF-~ m/376; 

jlt#TS-HxCDF-I 374/376! 

~123478+XCDD-~ 390/392; 

~12367G-HxCDO-~ 390/392! 

~%?37W-HxCDD-] 390/392] 

~234678-+txcDF-1 374/376! 

:1237W+ix~O~-I 374/376l 

~12%678-HpCDF-~ U&/410; 

~12%67&HpCDD-~ U/4261 

I I l I I I I 
taTE: ConcmtratiW, EHPCs, end EOLs are ukuhtd on dry weight bsrir. 

INTERNAL 

STANDARD 

SELECTED PW Io( IOI RATIO x RECOVERY 

IOMS RT RATIO I LMITS REC 1 LMITS 

I I I I/ I I I 
~13C-237S-TCDF~, '316/3181 

:13C-23T6-TCDDm, '332/q 

~13C-l23678+xCDD-~402/404~ 

\13C-123467%HpCDF1420/422] 

;13C-OCDD j470/472( 

p7~1-2370-YC~D -:328/HA I 

23.59; .800 ;0.65-0.891 53 i 25-150 i I 

23.94: .806 :0.6S-O.W[ 44 I 25-150 1 

28.621 1.266 Il.OS-1.43; 45 j 25-150 ; 

30.65; 1.046 fO.8tkl.20~ 54 1 25-150 1 

35.69; .924 10.761.m; 48 1 25-150 1 

23.961 WA : N/A I 68 1 25-150 1 
! I I 

Y Calm to be us& to flag valuer outride GC liaitr. 
kc3 3 

FOR!l I PCDD-1 
. 



GI3110 IDFG EPA SAMPLE No. 
GDIIF PCDD/pCDF TOXICITY EWIVALGNCE GumARY 

i2Lmato-2, 
Lab Nsm: SVL-NLGA ContlWt: I I 

kb Co&:-SYLQ- CaW NO.: -PACENE- SAS No.: SM. No.: 16369 

Rstrix: -WATER- cDoiL/Uetcr/Yeste/Ashj Lab slple ID.:'163@.10 

sample blt/vol: 9 (g/ml) g ti File ID: GUIID 

uater Gawk Prep.: hpf/cont) D8te ResoWed:- 11/13/93 

Cmcentratsd Extract volue: 100 (UU D8te Gxtraotsd:~1/15/93 

Injection Volume: 2 WI X Solids: 90 D8t8AnaLyzsd:~1/20/93 

GC Colrrr: -JJLTRA2 ID:_.32 (r) DiLutiai Factor:- 1 

CCMENTRATIQN UNITS: Cng/L of ug/Rg) wK4 

TEF-ADJUSTED 

ANALYTE CONCENlRATIoN TEF CotuENtAATXoN 

I I 
;PI&TcDD -I 
!2370-TCDF -I 
jl2378-PeCDF j 

~I~~~~-PccDD~~ 

$z5470-~eC~~~~ 

~12347wD~c~~~~ 

~123678-~~~~~~~ 

~123478-~~CDD-~ 

~I~?~~~-HxcDD-~ 

~1237g9-H~~~~~~ 

p34678+~CDF~~ 

~12378WixCDF~j 

;lu467&HpCDF-; 

1123467&HpCDD-I 

~12%7a+HpCDF~~ 

$CDD I 
IOCDF I 

I I 

ND 
ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

I.592 

ND 

I I 
! 1 

I 
Ix 1.0 = 

Ix 0.1 = 

Ix 0.0s = 

Ix 0.5 = 

lx 0.5 = 
Ix 0.1 = 
Ix 0.1 = 

Ix 0.1 = 

lx 0.1 = 

Ix 0.1 = 

Ix 0.1 = 

Ix 0.1 = 
I 
IX o.ol = 

Ix o.ol = 

fx 0.0-l = 

Ix o.ool = 

lx 0.001 = 
I 
I 

I TOTAL= 

I .oooo I 
I .om ‘I 
I *owe I 
I .Wl6 I 

I .oooo I 
I 

i 
I 

.OOl6 1 

I I I I I 

NOTE: 00 not include MPC or edl valua in the TEF-adjurtsd Concmttrtion. 

If the Total Toxic Equivalent Concentration of the uqle is greater than 

7 hg/L for an aqueous salpie, grater then 0.7 ug/Kg for my solid rtrix, 
or grater thm 7 ug/kg for a chemical baste #9lc, than 8eund aalum 

confirmtion of the reaultr amy be required. 

FDRH I PCDD-2 



613610 IDFA EPA SAtmE no. 
GI361F PCDD/PCDF SMPLE DATA SuulARY 

I 

hb tie=: 
#LM<M, 

SUL-TULSA 
f 

CWltmCt: : I 

Caee No.: -PACWE- SAS No.: SG. 110.: 16369 

Matrix: JJATER- (SOil/UatWU~te/A8h) W Stqle ID.:~%369.05 

Saqle ut/wl: 6 (g/81) g hb File ID* . Go610 

Ueter mle Prep (sepf/cont) Dee Raceid: '11/l3/93 

Concentretcd Extmct voluc: 100 (UU Dete Extmctd:~l/P/P3 

Injection Volume: 2 (uU X Solfdr: 85: Date&lelyad:~l/24/93 

GC Colmx -JJLTRA 2 ID:_.32 <' Dilution feetor:- 1 

coNcR(TRATIo(WITs: hg/~of ug/~g) 

SELECTED PEAK ION 

ANALYTE IONS Rl RATIO # CUKENTRATION 4 WEDL 

I I I I I I 

I 
I ! 
I 
I i 
I I 
I I 
I I 
I I 
I 
I 1 
I I 
I I 
I 

I i 

I I 

I I 

I I 

I I 

I 
.2lOl 
22; 
.1761 
.45&q 

-0791 
.2561 

.74q 

1.153: 

1.169; 

1.6961 

1 .o%~ 

.374] 

.2541 . 

.6S3; 

.9l8! 

1.982~ 

**I 
! I I I I I 1 , 

NDTE: Concentrations, MPCe, end EDLI are calculatdon dry weight buts. 

INTEBUL SELECTEDPEAK ION IOI RATIO X RECOVERY 

STANDARD IONS Rl RATIO # LIMITS REC X UNITS 

I I I 
~lJC-231&TCDF~, '316/3181 

jl3C-2X8-TCDD-, 332i334~ 
~13c-%3670+xCD0-~402/404~ 

~13C-l234678+pCDF~420/422~ 

;13C-OCDD 1470/472l 

;37CL-2378-TCDD-, '32wNA I 

I I I 
23.4Eq A% :0.65-O.W1 72 1 25-150 i 

23.82~ .849 ;0.65-0.8991 65 I 25-150 I 

28.47: 1.113 ;1.05-l*Ul '15 I 2s-150 I 

30.47; 1.049 ;o.w-1.20~ 77 I 25-150 1 

3s.38; .w ;0.761.01; 60 I 25-150 I 

23.W~ N/A 1 N/A ) al 1 25-150 I 

I I 
I Column to be usd to flag values outside QC lhitr. 

FO@l I PCDD-1 $ t* . 62 



GI361D lDF6 EPA SAHPLE MD. 

GIMIF PCDD/PCDF TOXICITY EQUIVALENCE SUflHARY 

I I 
~2LTEmce, I 

I 

bb New: SUL-NLSA contmct: I I 

Leb ti:-sULo- Case No.: -PACENE- SAS No.: SDG. No.: 16369 

Ibtrix: -UATER- (Soil/Uater/Uaste/A8h) L&i -la ID.:A6)69.05 

Sample Wvol: 8 (g/ml) 0 lab File ID: GI361D 

Ueter SeqLe Prep.: (sefrt/cant) Dete Received:~1/13/93 

Concentrated Extmct voluc: 100 (UU Dete Extractd:~1/22/!?3 

Injection Voluae: 2 (UU x solids: 85 Data Arwlyzed:~l1/24/?3 

GC Calm: -JJLlRA 2 ID:-.32 h) Dilution Factor:- 1 

CU4CENTRATIU4UNITS: (ng/Lof ug/Q) wb 

TEF-ADJUSTED 

ANALnE CONCENTRATICM TEF CONCENTRATION 

I I 
I 

iP78-TCDD , 

-; I2378-TCDF 

~~~?~-PccDF,_( 

~12378-PeCDD-~ 

~2347&PeCDf-) 

~12W8-HxCDF~~ 

~123678iixCDF-( 

~123H&HlXCDD~~ 

~12367WxCDD~~ 

;12378+ttxCDD-; 

~234678+xCDF~( 

~123789+xCOF-~ - 

;123467kHpCDf-; 

;1234678+pCDD-; 

;1234789-HpCDF-: 

{OCDD I 
~KDF I 

I I 
I I 

I 
ND IX 
ND IX 
ND IX 
ND IX 
ND IX 
ND IX 
ND IX 
ND IX 
ND IX 
ND IX 
ND IX 
ND IX 
ND IX 
ND IX 
ND IX 
ND IX 
ND IX 

i 

1.0 = 

0.1 = 

0.05 = 

0.5 - 

0.5 * 

0.1 = 

0.1 * 

0.1 = 

0.1 = 

0.1 - 

0.1 = 

0.1 = 

0.01 = 
0.M = 
0.m = 
o.ool = 
o.om = 

TOTAL= 

NOTE: Do not include MPC or cdl values in the TEF-edjurtd Ccncentmtim. 

If the Total Toxic Equivalent Concentration of the rqla is greeter tm 

7 rig/L for l equewr s&r, grater then 0.7 ug/Kg for my solid mtrix, 

or grater than 7 ug/kg for a chemical bmste aarple, then secmd colum 

cmfiration of the results my be raptired. 

FORM I PCDD-2 :r (’ T 64 



613090 'IDPA 

GIK19F PCDWPCDF SAMPLE DATA SUnNARY 

Lab Name: SUL-TULSA 

lab bd8:~suLo~ he )(o.: -PACENEw 

Ratrix: -UATER- (Soi L/bJeter/tde8te/A8h) Lab SeqLe ID.:dUW.Ql 

Seqkut/mL: 9 Cg/mL, g W File 10' . Gm9o 

bbter SepLe Prep oepf/cmt) kte Received:~1/13/93 

Concentr8ted Enxnct VoLua: 100 (UU Date Extncted:'11/15/93 

Injection Volume: 2 (uU X Solids: 93 Datekwlyzed:~ '11/2om 

GC CoLrm: -ULTRA2 ID:_.32 (' Dilution Fector:- 1 

ANAlYlE 

mcENTRA11Ol UNITS: (r&L of ug/Kg) w/Kg 

SELECTED PEAK ION 

IONS RT RATIO # WNCENlRAlIO)( Q EWC/EDL 

I I I I 
j2378-Tc~~ I 32w322I I 
12378-~~D~ I 3w3oq I 
~%378+'eCDF~~ 340/3421 I 
~Q37fkPec~o~~ sms8; ; 

l23478-PeCDF-( 340/3421 I 
(lW78-HxCDF-; 374/376l 28.00~ 1.29 

~123676-H~~~~~~ 374/376! 28.W; 1.08 

~123478+iXCDD~~ 390/3921 I 
~%?3678+xCDD-~ 390/392; I 
~123789-Nxcoo~~ 390/3921 'I 

~234678-HxCDF~~ 374/376( I 
~123789+IxCOF~~ 374/376! I 
~1234678-~p~~~J 408/4'10] 30.66~ 1.10 

;l2346?8-HpCDD-; 4241426; I 

~la4789-HpCDF-I 408/4lO~ I 

i=@ I 458/460~ 35.691 .99 

!OCDF I 4Q/w I 
I I I 
I I 1 I I I 4 
NOTE: Concentrations, MPCs, end EDLs are calculated on dry wight besir. 

INTERNAL 
STANDARD 

SELECTEDPEAK IQI ION RATIO x RECWERY 

IONS RT RATIO # LUlIlS REC U LInLn 

I I I I 
!13C-237%TCDF-, '316/5761 U.sOl .7@ ~0.65-0.89~ 

~13C-2378-TCDD~, '332/334~ la.%; .712 ~0.65-0.89~ 

~13C-l2367WlxCDD~~402/~f 28.631 1.269 ~1.05-1.43~ 

~13C-l23467%HpCDF~420/422~ 30.661 1.051 ;O.rre-1.20~ 

I13C-OCDD 1470/472: 35.691 .937 jO.76l.ulf 

p7cl-2378-rcDDJ328/NA I 23.9sl N/A 1 WA ] 
1 

I I 
s9 I 25-130 I 

60 1 25-150 I 

48 1 25-150 1 

52 I 25-150 I 

46 1 25-150 1 

m 1 25-150 I 

I 
W CoLun to be wed to fleg veLue8 outride Qc Limit*. 

FOWI I PCDM 
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NAVAL SUBMARINE BASE - NEU LONDON 

AREA-A LANDFILL 

CHENICAL ANALYSIS SlRWARY FOR VOLATILE ORGANIC COMPOUNDS 

l ********************************** 

l SAMPLE ID: 2LTBlb (O-2) l 

l t*..*t***C*,.t*.****************** 

Sample Coilection Date: 11/04/93 

Lab Receipt Date: 11/M/93 

Sarrple Analysis Date: 11/11/93 

Analyte 
-----_---_--_--____-________ 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachlorocthane 

1,1,2-Trichloroethane 

l,l-Dichloroethane 

l,l-Dichloroethane 

1,2-Dichloroethena 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-psntanone 

Acetone 

Benzene 

Bromodichloromethane 

Brcmof orm 

Brotwnethane 

Carbon Disulf ide 

Carbon Tetrachloride 

Carbon disulfide 

Chlorobenrene 

Chloroethane 

Chloroform 

Chloromethana 

Dibromochloromathane 

Ethylbenzene 

Hethyl ethyl ketona 

Hethylene chloride 

S tyrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (total) 
cis-1.3.Dichloropropene 

trans-1,3-Dichloropropene 

Hethod: 8240/2 Units: “G/KG Laboratory ID: 38304-011 

u 
U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

J 

U 

BJ 

U 

U 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

65.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

5.00 

12.00 

8.00 

12.00 

12.00 

16.00 

12.00 

12.00 

12.00 

12.00 

12.00 

Validation Data 
v---.---e------ 

65.00 UJ 

12.00 u 



NAVAL SUBMARINE BASE - NEU LONDON 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMMARY FOR VOLATILE ORGANIC COnPOUNDS 

l **************t****.**.**********. 

l SAMPLE ID: 2LTB17 (O-2) * 

l t~lt**.*t*~***..~*.*******~******* 

Sample Collection Date: 11/03/93 Nethod: 8240/t Units: W/KG Laboratory IO: 38304-012 

Lab Receipt Date: 11/06/93 

Sample Analysis Date: 11/11/93 

Analyte 
. . ..-.-.___-_-__--_.------.-- 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

l,l-Dichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

1,2-Oichloroethene (total) 
1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromxnethane 

Carbon Disulfide 

Carbon Tetrachloride 

Carbon disulfide 

Chlorobenzene 

Chloroethane 

Chloroform 

Chlomnethane 

Dibromochlorasethane 

Ethylbenzene 

Methyl ethyl ketone 

Flethylene chloride 

Styrene 

Tctrachloroethane 

Toluene 

Trichloroethane 

Vinyl Chloride 

Xylene (total) 

cis-1,3-Dichloropropana 

trans-1,3-Dichloropropcnc 

Lab Result 

or DL 
..mmm-m.e-.m.-ee. 

U 

U 

U 

U 

u 

U 

U 

U 

B 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

B 

BJ 

U 

u 

J 

U 

U 

U 

U 

U 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

12.00 

11.00 

11.00 

71 .oo 

11 .oo 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

12.00 

7.00 

11.00 

11.00 

10.00 

11.00 

11.00 

11.00 

11.00 

11.00 

Validation Data 
..m.-...-_m-.m. 

12.00 u 

71.00 UJ 

11.00 u 



NAVAL SUBMARINE BASE - NEW LONDON 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMMARY FOR VOLATILE ORGANIC CWPDLJNDS 

l *******tt**t**t*******~*********.* 

l SAMPLE ID: 2LTBl8 (O-2) * 
l *,***~*C********t***************** 

Sample Collection Date: 11/02/93 Method: 8240/2 Units: UC/KG Laboratory ID: 38259-001 
Lab Receipt Date: 11/04/93 

Sanpie Analysis Date: 11/11/93 

Analyte 
..---._.-______.__-_.-------- 

Validation Data 
--.-.-.---.--.- 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

l,l-DichLoroe,,iane 

l,l-Oichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichlorunethane 

Brcmof orm 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Carbon disulfide 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methyl ethyl ketone 

Wethylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (total) 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropcne 

U 

U 

U 

U 

U 

U 

U 

U 

B 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

B 

BJ 

U 

U 

J 

U 

U 

J 

U 

U 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

13.00 

10.00 

10.00 

75.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

13.00 

8.00 

10.00 

10.00 

4.00 

10.00 

10.00 

8.00 

10.00 

10.00 



NAVAL SUBMARINE BASE - NEW LONDON 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMMARY FOR VOLATILE ORGANIC CGMPOUNDS 

l **********************.*********** 

l SAMPLE ID: 2LTBl9 (2-4) l 

l t***tttt.t.t.*.~******~*~***.*.*** 

Sarrple Collection Date: II/lo/93 Method: B240/2 Units: “G/KG Laboratory ID: 38407-002 
Lab Receipt Date: 11/13/93 

Sample Analysis Date: TT/T7/93 

Analyte 
.-.---_--______-_-___________ 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethana 

1,1,2-Trichloroethan 

l,l-Dichloroethane 

1,1-Dichloroethene 

1.2.Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

2-Butanone 

2- Hexanone 

L-Nethyl-2pentanone 

Acetone 

Benzene 

Brunodichlorrxaethane 

Branoform 

Bromomethane 

Carbon Diaulfide 

Carbon Tetrachloride 

Carbon disulfide 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloruaethane 

Dibromochloromethane 

Ethylbenzene 

Methyl ethyl ketona 

Hethylena chloride 

Styrene 

Tetrachloroethena 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (total) 

cis-1,3-Dichloropropena 

trans-1,3-Dichloropropena 

Validation Data 
--.-...-.------ 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

B 

U 

U 

U 

U 

U 

J 

U 

U 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

44.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11 .oo 

11.00 

11.00 

11.00 

11.00 

11.00 

25.00 

11.00 

11.00 

11.00 

11.00 

11.00 

7.00 

11.00 

11.00 

44.00 u 



NAVAL SUBHARINE BASE - WEU LONDON 

AREA-A LANDFILL 

CHEUICAL ANALYSIS SUMMARY FOR VOLATILE ORGANIC CCMPCUNDS 

l r-.**C*****~************.~*..***** 

l :,rlPLE ID: 2LTB9 (O-2) l 

l **.*******.*********************** 

Safrple Collection Date: 11/05/93 

Lab Receipt Date: ll/D9/93 

Sample Analysis Date: 11/11/93 

Analyte 
----------------___---------- 

l,l,l-Trichloroethane 

1 ‘.2,2-Tctrachlorocthane 

. 2-Trichloroethane 

1, i-Dichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

l,l-Dichloroethene (total) 

l,Z-Dichloropropane 

2-Butanone 

2- Hexanone 

4-Methyl-2pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Brcmoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Carbon disulfide 

Chlorobentene 

Chloroethane 

Chloroform 

Chlorunethane 

D i bromoch loromethane 

Ethylbenzene 

Methyl ethyl ketone 

Methylene chloride 

Styrene 

Tetrach loroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (total) 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Method: 3260/2 Units: W/KG Laboratory IO: 36328-003 

Validation Data 
-e--m-emmme_e__ 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

BJ 

U 

U 

J 

U 

U 

U 

U 

U 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

19.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

7.00 

10.00 

10.00 

8.00 

10.00 

10.00 

10.00 

10.00 

10.00 

19.00 UJ 

10.00 u 



NAVAL SUBMARINE BASE - NEW LONDON 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMMARY FOR VOLATILE ORGANIC CDnPOUNDS 

***tl)**t*****t**************~*~**** 

* SAMPLE ID: 2LTB13 (O-2) l 

.**.***+***.********************.** 

Sample ColLection Date: 11/09/93 Method: 824012 Units: UG/KG Laboratory ID: 38369-007 
Lab Receipt Date: 11/11/93 

Sample Analysis Date: 11/19/93 

Analyte 
. . . . . . . . . . . . ..L............. 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-lrichloroethane 

l,l-Dichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 
1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichlorcmethane 

Brcmform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Carbon disulfide 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloranethane 

Ethylbenzene 

Methyl ethyl ketone 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (total) 

cis-1,3-Dichloroprop 

trans-1,3-Dichloropropene 

Lab Result 

or DL 
-................ 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

E 

U 

U 

U 

U 

U 

U 

U 

U 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

24.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

12.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

Validation Data 
. . . . . . . . . . . . . . . 

24.00 U 

12.00 u 



NAVAL SUBMARINE BASE - NEU LONDON 

AREA-A LANDFILL 

CHEHICAL ANALYSIS SUMMARY FOR VOLATILE ORGANIC COnPoUNDS 

**********t*******.**************** 

* SAMPLE 10: 2LTB20 (6-B) l 

l ******.****.*****.******.********* 

Sample Collection Date: 11/09/93 Method: 824012 Units: UC/KG Laboratory ID: 38369-008 
Lab Receipt Date: 11/11/93 

Sarrple Analysis Date: 11/19/93 

Analyte 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

l,l-Dichloroethane 

l,l-Dichloroethene 

1.2.Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

2-Butanone 

2- Hexanone 

4-Methyl-2-pentanonc 

Acetone 

Benzene 

Brtnwdichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Carbon disulfide 

Chlorobenrene 

Chloroethane 

Ch 1 orof orm 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methyl ethyl ketone 

Wethylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (total) 

cis-1,3Dichloropropene 

trans.1,3-Dichloropropene 

Lab Result 

or DL 
. . . . . . . . . . . . . . . . . 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Validation Data 
. . . . . . . . . . . . . . . 

U 

BJ 

U’ 

U 

U 

U 

U 

U 

U 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

7700.00 

3000.00 

2100.00 

3000.00 

3000.00 

3000.00 

3000.00 

3000.00 

&300.00 

3000.00 

3000.00 

3000.00 u 



NAVAL SUBMARINE BASE - NEY LONDON 

AREA-A LANDFILL 

CHEMICAL ANALYSlS SUMMARY FOR VOLATILE ORGANIC CCWOUNDS 

l ****.***.****************.**.***** 

* SAMPLE ID: 2LTB22 (6-8) * 

********************~*~*..********~ 

Sample Collection Date: 11/05/93 Method: 8240/2 Units: UG/KG Laboratory ID: 38328-004 

Lab Receipt Date: 11/09/93 

Sample Analysis Date: 11/12/93 

Analyte 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

I,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

l,l-Dichloroethane 

1.1.Dichloroethene 

1.2.Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Brcmodichloromethane 

Erornoform 

Bromnethane 

Carbon Disulfide 

Carbon Tetrachloride 

Carbon disulfide 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbentene 

Methyl ethyl ketone 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylem (total) 

cis-1,3-Dichloropropene 

trams-1,3-Dichloropropene 

Lab Result 

or DL 
. . . . . . . . . . . . . . . . . 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

B 

U 

U 

U 

U 

U 

U 

U 

17.00 

17.00 

17.00 

17.00 

17.00 

17.00 

17.00 

17.00 

19.00 

17.00 

17.00 

80.00 
17.00 

17.00 

17.00 

17.00 

17.00 

17.00 

17.00 

17.00 

17.00 

17.00 

17.00 

17.00 

17.00 

19.00 

22.00 

17.00 

17.00 

27.00 

17.00 

17.00 

17.00 

17.00 

17.00 

Validation Data 
. . . . . . . . . . . . . . . 

19.00 u 

aO.00 UJ 



NAVAL SUBMARINE BASE - NEY LONDON 
AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMMARY FOR VOLATILE ORGANIC CWPOUNDS 

l ************.********************* 

l SAMPLE ID: 2LTB23 (4-8) l 

l ********************.************* 

Sample Collection Date: 11/08/93 Method: 3240/2 Units: UG/KG Laboratory ID: 38369-005 
Lab Receipt Date: 11/11/93 

Sample Analysis Date: 11/19/93 

Analyte 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

I,1,2-Trichloroethane 

I,l-Dichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

1.2.Dichloroethene (total) 
1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Brcmomethane 

Carbon Disulf ide 

Carbon Tetrachloride 

Carbon disulfide 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochtoromethane 

Ethylbenzene 

Methyl ethyl ketone 

Methylene chloride 

Styrene 

Tetrach loroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (total) 
cis-1,3-Dichloropropene 

trans.1,3-Oichloropropene 

Lab Result 

or DL 
I................ 

Validation Data 
. . . . . . . . . . . . . . . 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

BJ 

U 

U 

J 

U 

U 

U 

U 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

3300.00 

14000.00 

3300.00 

2000.00 

3300.00 

3300.00 

1800.00 
3300.00 

3300.00 

75000 -00 

3300.00 

3300.00 

J 

3300.00 u 

J 

J 



NAVAL SUBMARINE BASE - NEW LONDON 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMMARY FOR VOLATLLE ORGANlC COCIPWNDS 

***t****Ct~t*********************** 

l SAMPLE ID: 2LTB26 (4-6) * 

l *t***t**t***t*.~***********.****** 

Sample Collection Date: 11/12/93 Method: a24012 Units: UG/KG Laboratory ID: 38416-003 

Lab Receipt Date: 11/16/93 

Sa@e Analysis Date: 11119193 

Analyte 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

l,l-Dichloroethane 

l,l-Dichloroethene 

1,2-Dich\oroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

L-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Eromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Carbon disulfide 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methyl ethyl ketone 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (total) 

cis-1,3-Dichloropropene 

trans.1.3.Dichloropropene 

Lab Result 

or DL 
. . . . . . . . . . . . . . . . . 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

B 

U 

U 

U 

U 

U 

U 

U 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

57.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

19.00 

11.00 

11.00 

11.00 

11.00 

11.00 

Validation Data 
. . . . . . . . . . . . . . . 

57.00 u 

11.00 u 



NAVAL SUBMARINE BASE - NEW LONDON 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SLWARY FOR VOLATILE ORGANIC COllPOUNDS 

l +tr -.*tt*.*.**C***~**+***.**~**.. 

l SA- ,E ID: 2LTB28 (4-6) l 

******t*****tt********************* 

Sample Collection Date: 11/12/93 Method: 0240/t Units: UG/KG Laboratory ID: 38416-004 
Lab Receipt Date: 11/16/93 

Sample Analysis Date: 11/22/93 

Analyte 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

l,l,l-Trichloroethan 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1.1.Dichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromof orm 

Bromanethane 

Carbon Disulfide 

Carbon Tetrachloride 

Carbon disulfide 

Chlorobenzene 

Chloroethane 

Chloroform 

Chlorcmethane 

Dibromochloromethane 

Ethylbenzem 

Methyl ethyl ketone 

Hethylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chlorida 

Xylene (total) 

cis-1,3-Dichloropropenc 

trans.1,5Dichloropropene 

Lab Result 

or DL 
. . . . . . . . . . . . . . . . . 

Validation Data 
. . . . . . . . . . . . . . . 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

BJ 

U 

U 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

37.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

10.00 

12.00 

12.00 

13.00 

12.00 

12.00 

12.00 

12.00 

12.00 

37.00 u 

12.00 U 

p-----.--m - 



NAVAL SUBMARINE BASE - NEW LONDON 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMMARY FOR VOLATILE ORGANIC CWPOUNDS 

l *****.**********.***************** 

l SAMPLE ID: tLTB29 (lo-121 l 

.*.t*tt*****t***tt.*.************** 

SaiWe Collection Date: 11/14/93 Method: a24012 Units: UG/KG Laboratory ID: 38442-004 

Lab Receipt Date: 11;17/93 

Sample Analysis Date: 11/19/93 

Analyte 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1.1.Dichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

1.2.Dichloroethene (total) 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Brunof orm 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Carbon disulfide 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenrene 

Methyl ethyl ketone 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (total) 

cis-1,3-Dichloropropene 

trans.1,3-Dichloropropene 

Lab Result 

or DL 
. . . . . . . . . . . . . . . . . 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

BJ 

U 

U 

J 

U 

U 

U 

U 

U 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

44.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

Validation Data 
. . . . . . . . . . . . . . . 

44.00 u 

12.00 u 



NAVAL SUBMARINE BASE - NEU LONDON 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMMARY FOR VOLATILE ORGANIC CWPDUNDS 

l *******C**l*t******~*****.******.* 

l SAMPLE ID: 2LTB31 (8-10) l 

t***l*****.t*********************** 

Sample Collection Date: 11/14/93 

Lab Receipt Date: 11/17/93 

Sample Analysis Date: 11/19/93 

Analyte 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1.1.2.Trichloroethane 

l,l-Oichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromof orm 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Carbon disulfide 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloraoethane 

Dibrunochloromethane 

Ethylbenzene 

Methyl ethyl ketone 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluem 

Trichloroethene 

Vinyl Chloride 

Xylene (total) 

cis-1.3.Dichloropropene 

trans.1,3-Oichloropropmc 

Method: 8240/2 Units: UC/KG Laboratory ID: 38442-005 

Lab Result 

or DL 
. . . . . . . . . . . . . . . . . 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

8 

U 

U 

U 

U 

U 

U 

U 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

63.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

16.00 

13.00 

13.00 

19.00 

13.00 

13.00 

13.00 

13.00 

13.00 

Validation Data 
. . . . . . . . . . . . . . . 

63.00 u 

16.00 U 



NAVAL SUBMARINE BASE - NEU LONDON 
AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMMARY FOR VOLATILE ORGANIC CWPUJNDS 

l ****t***t***t****~t**********~**** 

l SAMPLE ID: 2LlB33 (4-8) l 

l C**ttttt**t.tt******~************* 

Sanplc Collection Date: 11/08/93 

Lab Receipt Date: 11/11/93 

Sample Analysis Date: 11/19/93 

Analyte 
-----__--_____----________I__ 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

l,l-Dichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Carbon disulfide 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromthane 

Dibromochloromethane 

Ethylbenzene 

Methyl ethyl ketone 

Methylene chloride 

Styrene 

Tetrechlorocthene 

Toluene 

lrichloroethene 

Vinyl Chloride 

Xylene (total) 

cis-1,3-Dichloropropene 

tram-1,3-Dichloropropem? 

Method: 8240/2 Units: W/KG Laboratory ID: 38369-006 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

BJ 

U 

U 

J 

U 

U 

U 

U 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

4500.00 

28000.00 

4500.00 

3200.00 

4500.00 

4500.00 

3200.00 

4500 .DO 

4500.00 

14OOOO.OD 

4500.00 

45DO.00 

4500.00 U 



NAVAL SUBMARINE BASE - NEU LONDON 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMMARY FOR VOLATILE ORGANIC COCIPUJNDS 

l ++***t***t***t*~****************** 

l SAMPLE ID: 2LTB39 (10-12) l 

****,*+*******.**********..******** 

Sample Collection Date: 11/14/93 Method: 8240/2 Units: UG/KC Laboratory ID: 3B442-006 

Lab Receipt Date: 11/17/93 

Sample Analysis Date: 11/19/93 

Lab Result 

Validation Data 
-m_mm------mm-- 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethsne 

1,1,2-Trichloroethm 

l,l-Dichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (totai) 

1,2-Dichloropropane 

2-Butanone 

2-tlexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Carbon disutfide 

Chlorobenzene 

Chloroethane 

Chloroform 

Chlorometham 

Dibromochloromethane 

Ethylbenzene 

Methyl ethyl ketone 

Hethylene chloride 

Styrene 

Tetrachloroethcne 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (total) 

cis-1,3-DichloropropwK 

trens-1,3-Dichloropropcnc 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

BJ 

U 

U 

U 

U 

U 

U 

U 

U 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

35.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

11.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

35.00 u 

12.00 u 



NAVAL SUBUARINE BASE - NEU LONDON 

AREA-A LANDFILL 
CHEMICAL ANALYSIS SiiRY FDR SEMI-VOLATILE ORGANIC COMPOUNDS 

* SAMPLE ID: 2LTB16 (O-2) l 

t*~~*.*~************************.~ 

Sample Collection Date: 1 l/04/93 

Lab Receipt Date: 11/06/93 

Sarrple Analysis Date: 12107193 

Method: 8270/2 Units: UG/KG 

Analyte 
------------_-__-___--.--.--.- 

1,2,4-Trichlorobenzene 

1,3-Dichlorobenzene 

2,2’-oxybiscl-Chloropropam) 

2,4,6-Trichlorophenol 

2,4-Dimethylphenol 

2,4-Oinitrotoluem 

2-Chloronaphthalene 

2-Wethylnaphthalene 

2-Nitroaniline 

3,3’-Dichlorobenzidine 

4,6-Dinitro-2-methylphenol 

4-Chloro-3-methylphenol 

4-Chlorophenyl-phenylether 

L-Ni troani 1 ine 

Acenaphthene 

Anthracene 

Benzo(a)pyrene 

Benzo(g,h,i)perylene 

Butylbenzylphthalate 

Chrysene 

Di-n-octylphthalate 

Dibenzofuran 

Dimethylphthalate 

Fluorme 

Hexachlorobutadiene 

Hexachloroethane 

Isophorone 

N-Nitrosodiphenylamine Cl) 

Nitrobenzene 

Phenanthrene 

Pyrene 

bis(2Chloroethyl)ether 

Lab Result 

or DL 
.--.------ 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 23000 

U 9300 

U 23000 

U 9300 

U 9300 

U 23000 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

Validation 

Data 
~~~~~~.~~~ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

Analyte 
-.-_________-_--_.__.--.-- 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

2,4,5-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dinitrophenol 

2,6-Dinitrotoluene 

2-Chlorophenol 

2-Methylphenol 

2-Nitrophenol 

3-Nitroaniline 

C-Bromophenyl-phenylether 

4-Chloroaniline 

4-Methylphenol 

4-Nitrophenol 

Acenaphthylene 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Carbazole 

Di-n-butylphthalate 

Dibenz(a,h)anthracene 

Diethylphthalate 

Fluoranthene 

Wexachlorobenzene 

Hexachlorocyclopentadiene 

Indeno(l,2,3-cd)pyrene 

N-Nitroso-di-n-propylamine 

Naphthalene 

Pentachlorophenol 

Phenol 

bis(2-Chloroethoxy)nthane 

bis(2-Ethylhexyl)phthalate 

Laboratory ID: 

Lab Result 

or DL 
---------- 

U 9300 

U 9300 

U 23000 

U 9300 

U 23000 

U 9300 

U 9300 

U 9300 

U 9300 

U 23000 

U 9300 

U 9300 

U 9300 

U 23000 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 9300 

U 23000 

U 9300 

U 9300 

U 9300 

38304-013 

Validation 

Data 
---m-v-m-- 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ lllr 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 



NAVAL SUBMARINE BASE - NEU LDNDON 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMMARY FOP X-VOLATILE ORGANIC CWPDUNDS 

.**t..**.*t**t*tt.*...***.*****.** 

l SAMPLE ID: 2LTB17 (O-2) * 
l *.***************************.*** 

Sample Collection Date: 11/03/93 Method: 8270/2 

Analyte 
--...-.....-................ 

1,2,4-Trichlorobenzce 

1,3-Dichlorobenzene 

2,2'-oxybis(l-Chloropropane) 

2,4,6-Trichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrotoluene 

2-Chloronaphthalene 

2-Uethylnaphthalene 

2-Nitroaniline 

3,3'-Dichlorobmzidim 

4,6-Dinitro-2-mrthylphenol 

4-Chloro-3-methylphenol 

4-Chlorophenyl-phenylether 

4;Nitroaniline 

hcenaphthene 

Anthracene 

Benzo(a)pyrene 

Benzo(g,h,i)perylene 

Butylbenzylphthalate 

Chrysene 

Di-n-octylphthalate 

Dibenzofuran 

Dimethylphthalate 

Fluorene 

Hexachlorobutadiene 

Hexachloroethane 

Isophorone 

N-NitrosodiphenyiamiFW (1) 

Nitrobenzene 

Phenanthrene 

Pyrene 

bis(2-Chloroethyi)ethcr 

Lab Receipt Date: ll/D6/93 

Sawle Analysis Date: 12/07/93 

. . 

Lab Result 

or DL 
. . . . . . . . . . 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 27000 

U 11000 

U 27000 

U 11000 

U 11000 

U 27000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

Validation 

Data 
. . . . . . . . . . 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

Units: UG/KG 

Analyte 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1,2-Dichlorobenzene 

1,4-DichLorobenzene 

2,4,5-Trichlorophenol 

2,4-Dichlorophenol 

2.4-Dinitrophenol 

2,6-Dinitrotoluene 

2-Chlorophenol 

2-Methylphenol 

2-Nitrophenol 

3-Nitroaniline 

l-Bromophenyi-phcnylether 

4-Chloroaniline 

4-Methylphenol 

4-Nitrophenol 

Acenaphthylene 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Carbazole 

Di-n-krtylphthalate 

Dibenz(a,h)anthracene 

Oiethylphthalate 

Fluoranthene 

Hexachlorobenzene 

Hexachlorocyclopentadiene 

Indeno(l,2,3-cd)pyrene 

N-Nitroso-di-n-propylamine 

Naphthalene 

Pentachlorophenol 

Phenol 

bis(2-ChloroethoxyMiethane 

bis(2-Ethylhexyl)phthalate 

. . 

Laboratory ID: 38304-014 

Lab Result 

or DL 
. . . . . . . . . . 

U 11000 

U 11000 

U 27000 

U 11000 

U 27000 

U 11000 

U 11000 

U 11000 

U 11000 

U 27000 

U 11000 

U 11000 

U 11000 

U 27000 

U 11000 

U 11000 

U 11000 

U llOD0 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 11000 

U 27000 

U 11000 

U 11000 

U 11000 

Validation 

Data 
. . . . . . . . . . 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 



NAVAL SUBMARINE BASE - NEW LONDON 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMMARY FOR SEMI-VOLATILE ORGANIC COMPOUNDS 

l *t**********C***t*.~*****~******* 

l SAMPLE ID: 2~1~18 (o-2) l 

.t*)t.****t*C********************** 

Sample Collection Date: 11/02/93 Method: 8270/2 Units: UC/KG Laboratory ID: 38259-002 
Lab Receipt Date: 11/84/93 

Sample Analysis Date: 12107193 

Analytt 
--I--------_------__________ 

1,2,4-Trichlorobtnztnt 

1,3-Dichlorobenzene 

2,2’-oxybisfl-Chloropropane) 

2,4,6-Trichlorophtnol 

2.4-Dimethylphtnol 

2,4-Dinirrotoluene 

2-Chloronaphthaltnt 

2-&thylnaphthalent 

2-Nitroaniline 

3,3’-Dichlorobtnridine 

4,6-Dinitro-2-mtthylphtnol 

4-Chloro-3-methylphenol 

4-Chlorophtnyl-phtnyltthtr 

4-Nitroanilint 

Actnaphthent 

Anthractne 

Benzo(a)pyrtne 

Benzo(g,h,i)peryltne 

Butylbtnrylphthalatt 

Ch rysem 

Di-n-octylphthalate 

Dibtnrofuran 

Dimtthylphthalatt 

F luortne 

Htxachlorobutadient 

Hexachlorotthane 

1 sophoront 

I-Nitrosodiphenylamine (1) 

Nitrobtnrent 

Phtnanthrent 

Pyrtne 

bis(2-Chlorotthyl)tthcr 

__ 

Lab Result 

or DL 
---------- 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

woo 

woo 

9900 

woo 

woo 

woo 

woo 

woo 

25000 

woo 

25000 

WOO 

woo 

25000 

woo 

WOO 

woo 

woo 

woo 

WOO 

woo 

woo 

woo 

woo 

woo 

woo 

9900 

woo 

woo 

woo 

woo 

woo 

Validation 

Data Analyte 

1,2-Dichlorobtnztne 

1,4-Dichlorobenrent 

2,4,5-Trichlorophenol 

2,4-Dichlorophtnol 

2,4-Dinitrophenol 

2,6-Dinitrotoluene 

2Chlorophtnol 

2-Wtthylptmol 

2-Nitrophenol 

3-Nitroanilint 

4-Bromophtnyl-phenylethtr 

4-Chloroanilint 

C-Uethylphtnol 

4-Ni trophtnol 

Acenaphthyltne 

Btnzo(a)anthracent 

Benzo(b)fluoranthtnt 

Benzo(k)fluoranthtne 

Carbtzolt 

Di-n-butylphthalatt 

Dibtnr(a,h)anthractnt 

Ditthylphthelatt 

Fluoranthtnt 

Htxachlorobenztnt 

Htxechlorocycloptntaditnt 

Indeno(l,2,3-cd)pyrtnt 

N-Nitroso-di-n-propylamine 

Naphthaltne 

Ptntachlorophenol 

Phenol 

bis(2-Chlorotthoxy)methant 

bis(2-EthylhexylJphthalate 

Lab Result Validation 

or DL Data 
---------- ---------- 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

9900 

woo 

25000 

9900 

25000 

9900 

9900 

WOO 

9900 

25000 

9900 

9900 

woo 

25000 

9900 

9900 

woo 

woo 

9900 

woo 

WOO 

woo 

woo 

woo 

9900 

woo 

woo 

9900 

25000 

9900 

woo 

5300 



NAVAL SUBMARINE BASE - NEU LONDON 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMMARY FOR SEMI-VOLATILE DRGANIC COnPOUNDS 

l ********************************* 

l SAMPLE ID: 2LTBl9 (2-4) l 

l ***.********.***********.******** 

Sample Cot lection Date: 11/10/93 

Lab Receipt Date: ll/l3/93 

Sarrple Analysis Date: 12/07/93 

Method: l3270/2 Units: UC/KG Laboratory ID: 38407-003 

Analyte 
---------------_-_____________ 

1,2,4-Trichlorobenzene 

1,3-Dichlorobenzene 

2,2’-oxybisfl-Chloropropane) 

2,4,6-Trichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrotoluene 

2-Chloronaphthalene 

2-Hethylnaphthalenc 

2-Witroaniline 

3,3’-Dichlorobenridine 

4,6-Dinitro-2-methylphenol 

4-Chloro-3-methylphenol 

4-Chlorophenyl-phenylether 

-Nitroaniline 

Acenaphthene 

Anthracene 

Bento(a1pyren.e 

Benzo(g,h,i)perylenc 

Butylbenzylphthalate 

Chrysene 

Di-n-octylphthalate 

Dibenrofuran 

Dimethylphthelate 

F luorcne 

Rexachlorobutadiene 

Hexachloroethane 

I sophorone 

N-Nitrosodiphenylamine (1) 

Nitrobenzene 

Phenanthrene 

Pyrene 

bis(2-ChloroethylIctheP 

350 

350 

350 

350 

350 

350 

350 

430 

850 

350 

850 

350 

350 

850 

620 

500 

750 

260 

350 

920 

350 

490 

350 

790 

350 

350 

350 

350 

350 

1800 

1700 

350 

Analyte 
----_.-_____-___--__-------- 

1,2-Dichlorobenzene 

1,4-Dichlorobentene 

2,4,5-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dinitrophmol 

2,6-Dinitrotoluene 

2-Chlorophenol 

2-Methylphenol 

2-Ni trophenol 

3-Nitroaniline 

4-Bromophenyl-phenylether 

4-Chloroaniline 

4-Methylphenol 

4-Ni trophenol 

Accnaphthylene 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Bento(k)fluoranthene 

Carbatole 

Di-n-hrtylphthalate 

Dibmz(a,h)anthracene 

Diethylphthalrte 

Fluoranthene 

I+exachlorobenzene 

Wexachlorocyclopentadiene 

Indeno(l,2,3-cdjpyrene 

N-Nitroso-di-n-propylwine 

Naphthalene 

Pentachlorophenol 

Phenol 

bis(2-Chloroethoxy)methane 

bis(2-Ethylhexyl)phthalate 

Lab Result Validation 

or DL Data 
---------- ---------- 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

350 

350 

850 

350 

850 

350 

350 

350 

350 

850 

350 

350 

340 

850 

350 

950 

860 

540 

410 

350 

350 

350 

1800 

350 

350 

230 

350 

1000 

850 

350 

350 

480 



NAVAL SUBMARINE BASE - NEU LONDON 

AREA-A LANDFlLL 

CHEMICAL ANALYSIS WRY FOR SEMI-VOLATILE ORGANIC CDMPCUNDS 

*******t******tt**~*******~~****** 

l SAMPLE ID: 2LTE9 (D-2) l 

l tt*t**~****~*.*..**~**.********** 

Sanplc Collection Date: 11/05/93 

Lab Receipt Date: 11/09/93 

Sample Analysis Date: 12/09/93 

Method: 8270/2 Units: UC/KC 

Analyte 
--------------_-_-____________ 

1,2,1-Trichlorobenzene 

1,3-Dichlorobenzene 

2,2’-oxybiscl-Chloropropane) 

2,4,6-Trichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrotoluene 

2-Chloronaphthalene 

2-Methylnaphthalene 

2-Nitroaniline 

3,3’-Dichlorobentidine 

4,6-Dinitro-2-methylphenol 

A-Chloro-3-methylphenol 

A-Chlorophenyl-phenylether 

4-Nitroaniline 

Acenaphthene 

Anthracene 

Benzo(a)pyrene 

Benzo(g,h,i)perylene 

Butylbenzylphthalate 

Chrysene 

Di-n-octylphthalate 

Dibenzofuran 

Dimethylphthalate 

F 1 uorene 

Hexachlorobutadiene 

Hexachloroethane 

I sophorone 

N-Nitrosodiphenylamine (1) 

N i trobenzene 

Phenanthrene 

Pyrene 

bis(2-Chloroethyl)ether 

Analyte 
__-___-_____________________ 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

2,4,5-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dinitrophenol 

2,6-Dinitrotoluene 

2-Chlorophenol 

2-Methylphenol 

2-Nitrophenol 

3-Nitroeniline 

4-Bromophenyl-phenylether 

A-Chloroaniline 

4-Methylphenol 

4-Nitrophenol 

Acenaphthylene 

Benro(a)anthracene 

Benzo(b)fluoranthene 

Benro(k)fluoranthene 

Carbazole 

Di-n-butylphthalate 

Dibenz(a,h)anthracene 

Diethylphthalate 

Fluoranthene 

Hexachlorobenzene 

Wexachlorocyclopentadiene 

Indeno(l,2,3-cd)pyrene 

N-Nitroso-di-n-propylamim 

Naphthalene 

Pentachlorophenol 

Phenol 

bis(Z-Chloroethoxy)methane 

bis(2-Ethylhexyl)phthalate 

-- 

Laboratory ID: 38328-005 

Lab Result Validation 

or DL Data 
_____----- e-w---m--- 

U 350 

U 350 

U 860 

U 350 

U 860 

U 350 

U 350 

U 350 

U 350 

U 860 

U 350 

U 350 

U 350 

U 860 

U 350 

J 200 

J 180 

J 210 

U 350 

U 350 

U 350 

U 350 

J 300 

U 350 

U 350 

U 350 

U 350 

U 350 

U 860 

U 350 

U 350 

U 350 

J 



NAVAL SUBHARINE BASE - NEU LDNDDR 

AREA-A LANDFILL 

CHEUICAL ANALYSIS SUMMARY FOR SEMI-VOLATILE ORGANIC CWPWNDS 

“~~*“**.*******.***.***~~.rr 

l SAMPLE ID: 2LTB13 (O-2) * 
l -*.*-H**~*.***.***~**.* 

Sample COllKtim Date: !l/D9/93 

Lab Receipt Date: 11/11/93 

Sample Analysis Date: 12/D9/93 

Hethod: 87D/2 Units: UG/KG 

Analyte 
-----------.-..--..._________I 

1,2,4-Trichlorobenzmc 

1,3-Dichlorobenzm 

2,2’-oxybis(l-Chloropropane) 

2.4,6-Trichlorophcnol 

2.4.Dimethylphenol 

2,4-Dinitrotolucnc 

2-Chloronaphthalene 

2-Mcthylnaphthalene 

2-Nitroaniline 

3.3’.Dichlorobenzidine 

4,6-Dinitro-2-methylphenol 

4-Chloro-3-methylphenol 

4-Chlorophenyl-phenylcther 

-Nitroaniline 

Acenaphthene 

Anthracene 

Benzo(a)pyrene 

Benzo(g,h,i)perylme 

Butylbanzylphthalate 

Chrysene 

Di-n-octylphthslatc 

Diknzofuran 

Dimethylphthalrte 

Fluorene 

Hexachlorobutadiene 

Bexachloroethane 

1 sophorone 

N-Nitrosodiphenyl~i~ (1) 

Ni trokntm 

Phenanthre-w 

Pyrene 

bis(Z-ChLoroethYl)ether 

Lab Result 

or DL 
. . . . . . . . . . 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

350 

350 

350 

350 

350 

350 

350 

350 

840 

350 

840 

350 

350 

840 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

Validation 

Data 
. . . . . . . . . . 

Analyte 
. . . . . . ..I................... 

1,2-Dichlorobenzm 

1.4.Dichlorobenzem 

2.4,s.Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dinitrophenol 

2,6-Dinitrototuene 

2-Chlorophenol 

2-Methylphenol 

2-Ni trophenol 

3-Nitroani line 

L-Brusophenyl-phenylether 

4-Chloroani line 

l-Wethylphenol 

4-Nitrophenot 

Acenaphthylm 

Benzo(a)anthracm 

Benzo(b)fluoranthene 

Benzo(k)fluoranthane 

Carbatole 

Di-n-butylphthalatc 

Dibenr(a,hJanthracene 

Diethylphthalate 

F 1 uoranthene 

Bexachloroknzene 

Hexachlorocyclopentadiene 

Indeno(l,2,3-cd)pyrene 

N-Nitroso-di-n-propylamine 

Naphthalena 

PentachLorophenol 

Phenol 

bis(2-ChloroethoxyMathane 

bis(2-Ethylhexyljphthalate 

Laboratory ID: 38369-011 

Lab Result Validation 

or DL Data 
. . . . . . . . . . . . . . . . . . . . 

U 350 

U 350 

U B4D 

U 350 

U IUD 

U 350 

U 350 

U 350 

U 350 

U 840 

U 350 

U 350 

U 350 

U 840 

U 350 

U 350 

U 350 

U 350 

U 350 

U 350 

U 350 

U 350 

U 350 

U 350 

U 350 

U 350 

U 350 

U 350 

U 840 

U 350 

U 350 

U 350 



NAVAL SUBMARINE BASE - NW LDNDDN 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUIURY FOR SEMI-VOLATILE ORGANIC CUWXINDS 

Svlple Collection Date: ll/D9/Qf Method: 1327012 Units: UC/KG Laboratory ID: 38369-012 

Analyte 
----.------.*--.-..-......... 

1,2,4-Trichlorotzmzme 

1,3-Dichloroknre 

2,2’-oxybis(l-Chloroprv) 

2,4,6-Trichlorophmol 

2,4-Dimthylphenol 

2,4-Dinitrotolucn 

2-Chloronaphthalm 

2-Wethylnaphthalene 

2-Nitroaniline 

3,3’-Dichlorobenzidine 

4,6-Dinitro-2-methylphcnal 

4-Chloro-3-methylphenol 

L-Chlorophenyl-phenylethcr 

4-Nitroanilim 

Acenaphthene 

Anthracens 

Benzo(a)pyrene 

BenzoCg,h,iIperylem 

Butylbenzylphthalatc 

Chrysm 

Di-n-octylphthalate 

Dibenzofuran 

Dimethylphthalate 

Fluorme 

Bexachlorobutadime 

Hexachloraethane 

lsophorone 

N-Bitrosodiphenylamina (1) 

Nitrobsnzene 

Phenanthrene 

Pyrm 

bis(2-Chloroethyl)ether 

Lab Receipt Date: 11/11/93 

Snple Analysis Date: 12/07/93 

. 

Lab Result 

or DL 
..s....... 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

12000 

12000 

tzoao 

12000 

12000 

12000 

12000 

12000 

31000 

12000 

31000 

12000 

12000 

31000 

8400 

19DDD 

15000 

12000 

12DDD 

19Doo 

12000 

13000 

12000 

l?DoO 

12000 

12000 

f2OOO 

12Qoo 

12000 

61000 

40000 

12000 

Validation 

Data 
.-..-..... 

Anslyte 
. . . . . . . . . ..-.....-.._____L__ 

1,2-Dichlorobenzm 

1,4-Dichlorobcnrm 

2,4,5-Trichtorophanol 

2.4.Dichlorophenol 

2.4.Dinitrophenol 

2,6-Dinitrotoiuans 

2-Chlorophertol 

2-Methylphenol 

2-Nitrophenol 

3-Nitroaniline 

4-Branophenyl-phenylcthar 

C-Chloroaniline 

C-Methylphanol 

C-Nitrophenot 

Accnrphthylene 

Banzo(a)anthracene 

Benzo(b)f Lwranthm 

Beruo(k)flwranthc 

Carbarote 

Di-n-butylphthalate 

DibenzCa,h)anthracane 

DirthyiphthaLatc 

Fluoranthene 

Nexachlorobenzm 

Hexachlorocyclopantadiene 

Indeno(l,2,3-cd)pyrme 

N-Nitroso-di-n-propylunine 

Naphthalena 

Pentachlorophenol 

Phenol 

bis(2-Chloroethoxy)methane 

bis(2-Ethylhexyl)phthalate 

. . 

Lab Result Validation 

or DC Data 
. . . . . . . . . . . . . . . . . . . . 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

12000 

12000 

31000 

12000 

31000 

12000 

12000 

12000 

12000 

31000 

12000 

12000 

12000 

31000 

12000 

23000 

15000 

14000 

9000 

12000 

12000 

l2OoD 

47000 

12000 

12000 

12OOD 

12000 

20000 

31000 

12000 

12000 

12000 

J 



NAVAL WBMRINE BASE - YEY LOWDON 

AREA-A LARDFILL 

CHEMICAL ANALYSIS SUMARY FOR SEW-VUUTILE ORSANIC CDMPCUNDS 

mmmw-----0 

l SAMPLE ID: ZLTB22 (6-B) l 

--- 

Empie Collection Date: f1/05/473 

Lab Receipt Date: 11/09/93 

Syrplc Analysis Date: 12/07/93 

Method: 070/Z Units: l&/KC Lmborrtory ID: 311326-006 

Analyte 
----------------___----------- 

1,2.4-lrichloroknrm 

1,3-Dichlorobenxm 

2,2’-oxybircl-Chloropropmne) 

2,4,6-frichloraphmol 

2,4-Dimethylphanol 

Z,C-Dinitrotoktene 

2-Chloronaphthalm 

2-McthylnephtheLm 

2-Nitroaniline 

3,3’-Dichlorobenxidinc 

4,6-Dinitro-2-rthylphenol 

l-Chloro-3-methylphenonol 

‘-Chlorophenyl-phmylcthcr 

-Nitroaniline 

Acenaphthene 

Anthracene 

Bento(a)pyrene 

Bmzo(s,h,i)pcryl- 

ButylbentylphthoLatc 

Chrysene 

Di-n-octylphthalate 

Dibenzofuran 

Dimethylphthalate 

F Lwrene 

ncxachlorobutadim 

hexachloroeth~ 

Isophorone 

R-Nitrosodiphenyl~ine (1) 

Yitrobenzm 

Phenanthrm 

Pyrene 

bis(Z-ChloroethyOether 

2200 

2200 

2200 

2200 

22OD 

22w 

22oD 

2200 

%W 

2200 

s&w 

2200 

2200 

5400 

2200 

2200 

2100 

2200 

22DD 

2600 

2200 

2200 

2200 

22DG 

2200 

22oD 

2200 

2200 

2200 

3700 

6900 

2200 

J 

UJ 

UJ 

1,2-BichLoroberum 

l,C-Oichlorobenxene 

Z&,5-Trichtoro@wnol 

2,1-Dichloro@wnol 

2.6.Dinitrophenol 

2.6.Dinitrotoluene 

2-Chlorophwl 

2-l4ethytphenol 

2-Ni tropherbd 

3-Witroaniline 

L-Bromphenyl-phenylether 

4-Chloromiline 

C-FtethyCphenol 

4-Ni tro#mnol 

Acmphthylene 

Benxo(r)anthr8cene 

Beruo(b)fLuoranthene 

Beruo(k)f\uormthm 

Carbmzole 

Di-n-butylphtholate 

DibmzCr,h)mnthraane 

Dicthylphthrlatc 

Fluoranthm 

Hexach 1 orobmxene 

RexachLorocyclopentdiene 

Indeno(l,2,3-cd)pyrene 

I-witroso-di-n-propyluin 

Rophthrlm 

Pentachlorophenol 

Phenol 

bir(Z-ChloroethoxyMethane 

bis(Z-Ethylhexyl)phthaLete 

2200 

2200 

5100 

2200 

5100 

22DD 

2200 

2200 

2200 

5100 

2200 

2200 

2200 

5400 

2200 

2400 

Z&O0 

17Do 

2200 

2200 

2200 

2200 

&lW 

2200 

2200 

2200 

22DD 

22QD 

5100 

2200 
2200 

2200 

J 

J 

UJ 

UJ 



NAVAL SURMRINE BASE - NEU LWDDN 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUWARY FOR SEMI-VOLATILE ORGANIC CWPDUNDS 

Semle Collection Date: 11/05/93 

Lab Receipt D8te: 11/09/93 

Saavle Analysis Date: 12/W/93 

Method: B2?D/t Units: UWKG Laboratory ID: 38328.DD6R 

Analyte 
----I--.--------____.-.------- 

I,2,4-Trichlorobenxene 

1,3Dichlorobenzene 

2.2'-oxybis(l-Chloropropane) 

2,4,6-Trichlorophenol 

2,4-Dirncthylphenol 

2,4-Dinitrotoluene 

2-Chloronaphthalene 

2-Hethylnaphthalene 

2-Nitrosniline 

3,3f-Dichlorobenxidine 

4,6-Dinitro-2-octhylphcrol 

4-Chloro-3-nrthylphenol 

C-Chlorophenyl-phenylether 

4-Nitroanilinc 

Acenaphthene 

Anthracene 

Benzo(a)pyrene 

Benzo(B,h,i)perylm 

Butylbentylphthalate 

Chryaene 

Di-n-ostylphthalate 

Dibentofuran 

Dimathylphthalate 

Fluorene 

Hcxachlorobutadim 

HCxachloroethane 

Isophorone 

N-Nitrosodiphenylmai~ (1) 

NitrobenZene 

Phenanthrene 

Pyrene 

bia(Z-Chloroethyl)ether 

Lab Result Validation Lab Result Validation 

or DL Data Analyte or DL Data 
---.---e-s ~~~~~~~~.~ ____-_____-.___.______l___l___ ~I~~~~~~~. .----me--- 

U 

U 

U 

U 

U 

U 

U 

U 

IJ 

U 

U 

U 

U 

U 

U 

U 

J 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

2200 

2200 

2200 

22w 

2200 

2200 

2200 

2200 

5400 

2200 

5100 
22OD 

2200 

5400 

2200 

2200 

2200 

2200 

2200 

2400 

ZZDD 

2200 

2200 

2200 

2200 

22w 

2200 

2200 

22w 

3700 

5840 

2200 

J 

UJ 

UJ 

1,2-Dichlorobenzene 

1,4-Dichlorobenxm 

2,4,5-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dinitrophenol 

2,6-Dinitrotoluem 

2-Chlorophenol 

2-Uethylphenol 

2-Nitrop4mol 

3-Nitroaniline 

4-Braraphenyl-phenylether 

4-Chloroaniline 

4-Wethylphenol 

4-Nitrophenol 

Acenaphthylene 

Benzo(a)anthracene 

Benao(b)fluoranthene 

Benzo(k)flwranthene 

Carbatole 

Di-n-butylphthelate 

Diberu(a,h)anthraccm 

DiethyLphthalatc 

Fluoranthene 

Hexachlorobanaene 

Hcxachlorocyclopantsdiene 

Indem(l,2,3-cd)pyrene 

N-Nitroao-di-n-propylmaine 

Naphthalene 

Pmtachloro@mnol 

Phenol 

bis(Z-Chloroethoxy)rthene 

bis(Z-Ethylhcxyl~phthalate 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

2200 

2200 

5400 

22DO 

5400 

2200 

22DD 

2200 

2200 

5400 

2200 

2200 

2200 

5400 

2200 

2400 

27DD 

1500 

2200 

2200 

2200 

2200 

4100 

2200 

2200 

22DO 

2200 

2200 

5400 

2200 

2200 

2200 

J 

J 

UJ 

UJ 



NAVAL SUBMARINE BASE - HEY LWDON 

AREA-A LANDFILL 

CHEMICAL ANALYSIS &MARY FOR !ZEHI-VOLATILE ORGANIC COIWUNDS 

-..-.*.-.a*” 

l SAMPLE ID: ZLTB23 (4-B) l 

--m*-*w-*99 

Svrple Collection Date: 11/W/93 

Lab Receipt Date: 11/11/93 

Svrple Analysis Date: 12/13/93 

Method: B270/2 Units: W/KG Laboratory ID: 3B369-009 

Analyte 
--------c-------.._-----.----- 

1,2,4-Trichlorobmrm 

1,3-Dichlorobenzm 

2,2'-oxybia(l-Chloropropone) 

2,4,6-Trichlorophenol 

2,4-Dimethylphmol 

2,4-Dinitrotolwne 

2-Chloronaphthalene 

2-Hethylnaphthalane 

2-Nitroaniline 

3,3'-Dichloroknridim 

4,6-Dinitro-2-methylphcrol 

4-Chloro-3-acthylphenol 

%-Chlorophenyl-phenylether 

-Nitroaniline 

Acwphthene 

Anthracene 

Buuo(a)pyrm 

Benzo(g,h,i)pcrylene 

Butylknzylphth8late 

Chrysene 

Di-n-octylphthalate 

Dibemofurm 

Dincthylphthalatc 

Fluorm 

Hexachlorobutadiene 

Hcxachloroethane 

1 sophorone 

N-Nitrosodiphenyl~i~ Cl) 

Nitrobenz~ 

Phenanthrm 

Pyrm 

bio(Z-Chloroethyl)ether 

U 1sw 

U 1500 

U 1500 

U 1500 
U 1500 

U 1500 

U 1500 

U 1500 

U 3500 
U 1500 
U 3500 
U 1500 

U 1500 

U 3500 

U 1500 

U 1500 
U 1500 

U 1500 

U 1500 

U 1500 

U 1500 

U 1500 

U 1500 

U 1500 

U 1500 

U 1500 
U 1500 
U 1500 

U 1500 

U 1500 

U 1500 

U 1500 

Validation 

Data 
.--..-.--I 

Lab Result Validation 

Anrlyte or DL Data 
-.-----1_.--._-___--________I_ ~~~I~~~~~- s-s-.----- 

UJ 

UJ 

l,2-Dichlorobetuene 

1,4-Dichlorobenzene 

2,4,5-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dinitrophenol 

2,6-Dinitrotolwne 

2-Chlorophenol 

2-Methylphenol 

2-Nitrophenol 

3-Nitroaniline 

C-Bromophenyl-phenylether 

4-Chloroaniline 

C-Methylphenol 

4-Nitrophenol 

Acenaphthytm 

Banzo(a)anthracm 

Benzo(b)flwranthana 

Banzo(k)flwranthane 

Carbarole 

Di-n-butylphthelrte 

Dibanz(a,hMnthramne 

Oiethylphthrlate 

Flwranthene 

Mexach 1 orobenaena 

Hexachlorocyclopentadiane 

Indeno(l,2,3-cdmrene 

N-Nitroao-di-n-propylamine 

Nrphthalene 

Pentachlor@anol 

Phenol 

bia(Z-Chloroethoxy)methane 

bia(Z-Ethylhexyl)phthalate 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

1500 

1500 

3500 
1500 

3500 

1500 

1500 

1500 

1500 

3500 

1500 

1500 

2000 

3500 
1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

920 
3500 
1500 
1500 

1500 

J 

J 



NAVAL SUBMRINE BASE - NEW LDNDON 

AREA-A LANDFILL 

CHEMIUL ANALYSIS SWMARY FGR SEMI-VDLATILE ORGANIC CDMPGUNDS 

-B-W- 

* SAMPLE ID: ZLTB26 (4-6) l 

-m--------------m 

Sylple COlleCtion Date: 11/12/93 

Lab Receipt Date: 11/16/93 

SaWe Analysis Date: 12/07/93 

Method: 827012 Units: UWKG 

Analyte 
-----------------___--------.- 

1,2,4-Trichlorobenaw 

1,3-DichtorobenRw 

2.2’-oxybis(l-Chloropropmc) 

2,4,6-Trichlorophwl 

2,4-Dimethylphwl 

2,4-Dinitrotolumc 

2-Chlormap)lthaLw 

2-Methylnephthalw 

2-Nitroani tine 

3,3’-Dichlorobmxidine 

4,6-Dinitro-2-nrthyl#mol 

C-Chloro-3-rthylphwl 

4-Chlorophenyl-phenylether 

4-Nitroanilin 

Acenaphthw 

Anthracw 

Benzo(a)pyrw 

Benzo(R,h,i)perylw 

Butylbenxylphthalate 

Chryaw 

Di-n-octylphthalrta 

Dibenzofuran 

Dimethylphthalate 

Flwrw 

Hcxachlorokrtadiw 

hexachloroethane 

I sophorw 

u-Nitrosodiphenyl~ine CT) 

Hi trobenxw 

Phwnthrw 

Pyrw 

bia(Z-Chloroethyl)ether 

Lab Rault 

or DL 
---w-we-s- 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

J 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

RO 
RD 

RD 

no 

RO 

RO 

RO 

310 

VDO 

RO 

1700 

RO 

72D 

1700 

T50 

lb00 

2100 

590 

RD 

2500 
RD 

690 

72D 

1400 

Ro 

RO 

RO 

nD 

72D 

5700 

RO 

Validation 

Data Analyte 
-----s-I-w --I--_-_---__-__-_-_________ 

1,2-Dichlorobenxw 

1,4-Dichlorobenaw 

2,4,5-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dinitrophwl 

2.6-Dinitrotoluene 

2-Chlorophwl 

2-nethylphwl 

2-Nitrophenol 

3-Nitroanilin 

4-Bramphenyl-phenylether 

4-Chloroani line 

4-Hethylphwl 

4-Nitrophenol 

Acwphthylw 

Benzo(a)anthracw 

J BenzoCb)flwranthw 

J Benao(k)f lwranthw 

Carbazole 

Di-n-butylphthalate 

UJ Dibenz(a,h)anthracw 

Diethylphthalate 

Flwranthw 

Hexachlorobenzw 

Hexachlorocyclopentadiw 

Indmo(l,2,3-cd)pyrw 

N-Nitroso-di-n-propylusine 

Na@tthalw 

Pentachlorophwl 

Phwl 

bia(Z-Chloroethoxy)methane 

bia(Z-Ethylhexyl)phthalate 

Laboratory ID: 38116-005 

Lab Result Validation 

or DL Data 
~~~~~-~--- I~~~-~~--- 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

J 

U 

U 

U 

U 

RO 
RO 

1700 

RO 

17DD 

RO 

RO 

RD 

RO 

1700 

RO 
RO 

RO 
1700 

RO 
2800 
2400 J 

1600 J 

970 

RO 
RO UJ 

RO 
4800 

RO 

RO 

640 J 

RO 
390 

1700 

RO 
720 

RO 



NAVAL SUBMARINE BASE - HEY LDNDDN 

AREA-A LANDFILL 

CNEMICAL ANALYSIS SUHARY FOR SEMI-VDLATILE ORGANIC COllPDUNDS 

cmmmrr--------------rwm* 

l SAMPLE ID: 2LtB26 (L-6)RE l 

-*-*.a, 

Swle Collection Date: 11/12/93 Method: B270/2 Units: UG/KG Laboratory ID: 38116-0051 
Lab Receipt Date: 11/16/93 

Swle Analysis Date: 12/09/93 

Analyte 
--------------_--_-_---.---.- 

1,2,4-Trichloroknxw 

1,3-Dichlorobepxw 

2,2’-oxybia(l-Chloropr~nc) 

2,4,6-Trichlorophwl 

2,4-Dimethylphwl 

2,4-Dinitrotoluene 

2-Chlorwpkthalw 

2-Wethylna@thalw 

2-Nitroanilin 

3,3’-Dichlorobamidine 

4,6-Dinitro-2-rthylpwl 

4-Chloro-3-methylphenol 

4-Chlorophenyl-phenylether 

Nitroaniline 

Acwphthw 

Anthracw 

Benzo(a)pyrw 

Bento(g,h,i)perYlw 

ButylbenxylphthaLate 

Chrysw 

Di-n-octylphthalate 

Dibentofuran 

Dimethylphthalate 

Flwrw 

Hexachlorobutadi w 

hexachloroethane 

I sophorw 

N-NitrosodiphenylmsifTe (1) 

UitrobenZW 

Phwnthrw 

Pyrw 

bia(t-ChloroethylMther 

Lab Result 

or DL 
--~-~~~~.~ 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RO 

RD 
RD 

RO 
RO 
72D 

RO 
390 

1700 

RD 

1mo 

720 

RD 

1700 

760 

1700 

2100 

580 

RO 
2300 

72D 

T50 

RD 

1400 

RO 

Ro 

RO 

RO 

RO 

5300 
4700 

RD 

Validatim 

Data 
-----.--.I 

Lab Rault Validation 

Analyte or OL Data 
-----.1---._--_-____.--------- ~~~~~~~~~~ --es------ 

1,2-Dichlorobenzw 

l,C-Dichlorobenxw 

2,4,5-Trichlorophwl 

2,4-Dichlorwwl 

2,4-Dinitrophwl 

2,6-Dinitrotoluem 

2-Chlorophwl 

2-Methylphenol 

2-Nitrophwl 

3-Nitroanilin 

L-Branophenyl-phenylether 

4-Chloroani line 

4-hcthylphwl 

4-Nitrophwl 

Acwphthyl w 

Bwo(a)anthracw 

J Benxo(b)flwranthw 

J Bwo(k)flwranthw 

Carbro le 

Di-n-butylphthalata 

W Dibau(a,h)anthruw 

Diethylphthalata 

Flwranthw 

Hexach loroberuw 

Wexachlorocyclopontdiw 

Indeno(l,2,3-cdmrw 

I-Nitroao-di-n-propylnine 

Naphthalw 

Pentachlorophwl 

Phwl 

bia(t-Chloroethoxy)rthane 

bia(Z-EthyLhexyl~phthal8te 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

J 

U 

U 

U 

U 

RD 
RD 

1700 

RO 
1700 

RD 
RO 
RO 
RO 

17Do 

RD 

RO 

RO 
1700 
RD 

2900 

2500 

1500 

1000 

RO 
RO 

RD 

5600 

RD 

RO 
660 
RO 

420 

1700 

72D 

RD 
RD 

J 

J 

UJ 

J 



NAVAL SURMRINE BASE - HEY LDNDOU 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SU+URY FDR SEWI-VDLATILE ORGANIC CDMPCUNDS 

Suple Collection Date: 11/12/93 
Lab Receipt Date: 11/16/93 

Svlple Analysis Date: 12/07/93 

Method: 8270/Z Units: UG/KG Laboratory ID: 38116-006 

Analyte 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1,2,4-Trichlorobenrw 

1,3-Dichloroknrw 

2,2’-oxybiafl-Chloropropane) 

2,4,6-Trichlorophwl 

2,4-Dimethytphwl 

2,4-Dinitrotolucnc 

2-Chloronaphthalw 

2-Methylnaphthalw 

2-Nitroaniline 

3,3’-Dichlorobenzidine 

4,6-Dinitro-2-methylphenol 

4-Chloro-3-methylphenol 

4-Chlorophenyl-phenylether 

4-Nitroanilim 

Acenaph thw 

Anthracw 

Benzoca~pyrw 

Bento(g,h, i)perylw 

Butylbentylphthalate 

Chryaw 

D i-n-octylphthalate 

DikntOfUrM 

Dimethylphthalatc 

Flwrw 

hexachlorobutadiw 

hexachloroethw 

I sophorw 

u-uitrosodiphenylamine (1) 

NitrobenZW 

Phwnthrw 

Pyrw 

bis(2-Chloroathyl>ether 

Lab Result Validation 

or DL Data 
. . . . . . . . . . . . . . . . . . . . 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

38D 

380 

380 

38D 

380 

3aD 

380 

38D 

930 

3RD 

930 

380 

580 

930 

380 

380 

620 

230 

380 

810 

380 

380 

380 

3w 

3w 

380 

300 

380 

380 

570 

1200 

3w 

Lab Result Vat idation 

AMtyte or DL Data 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1.2.Dichlorobanzw 

1,4-Dichlorobemw 

2.4,s.Trichlorophwl 

2,4-Dichlorophwl 

2,4-Dinitrophwl 

2,6-Dinitrotoluene 

2-Chlorophwl 

2.Wethylphwl 

2-Nitrophwl 

3-Nitroaniline 

4-Branophenyl-phenylether 

C-Chloroaniline 

4-Wethylphenol 

4-Nitrophwl 

Acwphthyl w 

BenzoCa)anthracw 

J Banso( LwrMthw 

J BanaoCkIf lwranthw 

Carbarole 
Di-n-butylphthalate 

UJ DiberuCa,h)anthracene 

Diethylphthalate 

Ftwranthw 

Hexach loroberuw 

Rexachlorocyclopmtadiw 

Indmo(l,2,3-cd)pyrw 

I-Nitroao-di-n-propylmine 

Naphthalw 

Pentachlorophwl 

Phwl 

bisC2-Chloroethoxy)rthane 

bisC2-Ethylhexyl)phthalate 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

380 

380 

930 

380 
930 

380 

380 

380 

380 

930 

380 

380 

380 

930 

220 

610 

840 

530 

380 

300 

380 

380 

1000 

380 

380 

240 

380 

380 

930 

380 

380 

380 

J 

J 

UJ 

J 



NAVAL SLMARINE BASE - HEY LoWDoll 

AREA-A LANDFILL 

CHEMICAL ANALYSIS %%URY Pa SEMI-VOLATILE DRDANIC COIPWNDS 

mmmr, -ml- 

* SAMPLE ID: 2LTB28 CC-6)RE * 
~--.“.-.~ 

Saagale Collection Date: 11/12/93 Method: 82270/Z Units: UC/KG Laboratory ID: 3B416-006R 
Lab Receipt Date: ll/t6/93 

3uaple Analysis Date: lZ/D9/93 

Lab Rnult Validation 
AMlyte or DL Data 

--....-....................... . . . . . . . . . . . . . . ..I... 

1.2.4.Trichlorobcnrw 

1.3.Dichlorobenzw 

2.2’.oxybia(T-Chloropropone) 

2,4,6-TrichLorophwl 

2,4-Dimethylpheml 

2.4.Dinitrotoluene 

2-Chloronaphthalw 

2-hethylnaphthaLw 

2-Nitroaniline 

3,3’-Dichlorobenridine 

4,6-Dinitro-2-rthylphenol 

4-Chloro-3-nathylphwl 

4-Chlorophenyl-phenylether 

litroaniline 

Acenaphthw 

Anthracw 

BenroC a )pyrw 

Benzo(g,h,i)perylw 

Butylbenzylphthalate 

Chryaw 

Di-n-octylphthalatc 

D i beruof uran 

DiRcthylphthalate 

Flwrw 

Wexachlorobutadiw 

hexachloroethw 

Is.:ahorw 

w-a~trosodiphenylmin Cl) 

N i trobefuw 

Phenanthrw 

Pyr- 
bia(Z-Chloroethyl)ether 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

380 1,2-Dichlorobenzw 

380 1,4-Dichlorobenzw 

380 2,4,S-Trichlorophwl 

380 2,4-Dichlorophwl 

38D 2,4-Dinitrophwl 

380 2,6-Dinitrotoluene 

38D 2-Chlorophwl 

38D 2.Rethylphwl 

930 2-Nitrophwl 

38D 3-Hi troani 1 in 

930 4-Bromphanyl-phenylether 

380 4-Chloroaniline 

38D 4-pethylphwl 

930 4-Nitrophwl 

38D Acenaphthylw 

38D 8etuo(a)anthracw 

610 J Beruo(b)flwranthw 

26D J 8eruo(k)flwranthw 

38D Carbarole 

740 Di-n-butylphthalate 

380 UJ Dibenzta,hMnthracw 

30D Diethylphthalate 

380 Flwranthw 

380 Hexach lorobenaw 

38D Hexuh 1 oroqfc 1 opentadi w 

380 Indeno(l,2,3-cd)pyrene 

380 N-Nitroao-di-n-propylmine 

380 Naphthalw 

380 PentachLorophwl 

600 Phwl 

1300 bia(Z-Chloroethoxy)methw 

380 bia(Z-Ethylhexyl)phthaLate 

Lab Result Validation 

Analyte or DL Data 
. . . . . . . . . . . . . . . . . . ..___I______ . . . . . . . . . . . . . . . . ...* 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

380 

38D 

930 

380 

930 

380 

380 

380 

380 

930 

UK, 

38D 

38D 

930 

240 

600 

820 

550 

380 

38D 

380 

380 

1000 

380 

380 

27D 

30 

380 

930 

38D 

380 

380 

J 

J 

UJ 

J 



NAVAL SUBMARINE BASE - HEY LORDOR 

AREA-A LANDFILL 

CHEMICAL ANALYSIS BUMARY FDR SEMI-WLATILE DRGUIC CDMPWNDS 

-mea. 

l SANPLE ID: ZLTB29 (10-12) l 

~-*.*..n~***n.*.*n 

Swle Collection Date: 11114193 

Lab Receipt Date: 11117193 

gale Anelyaia Date: 12/07/93 

Method: B27D12 Units: UG/KG Laboratory ID: 3B442-007 

AnaLyte 
-............................. 

1.2.4.Trichlorobentw 

1,3-Dichlorobmxw 

2.2’.oxybis(l-Chloropropane) 

2,4,6-Trichlorophwl 

2.4.Dimethylphenol 

2,4-Dinitrotoluene 

2-Chloronaphthalw 

2-Methylnaphthalw 

2-Nitromiline 

3,3’-Dichlorobentidine 

4,6-Dinitro-2-althylphwl 

4-Chloro-3-rnethylphenol 

C-Chlorophenyl-phenylether 

4-Ritroaniline 

Acwphthw 

Anthracw 

Benro(a)pyrw 

BenzoCg,h,i)perylw 

ButylknzylphthaLate 

Chryaene 

Di-n-octylphthalate 

Dibenzofuran 

Dincthylphthalate 

Flwrw 

Hexachlorobutadiw 

Hexachloroethane 

I sophorw 

u-uitrosodiphenylmi~ (1) 

UitrobenRw 

Phenanthrw 

Pyrw 

bis(t-chloroethyl)ether 

Lab Result 

or DL 
. . . . . . . . . . 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

COD 

400 

400 

400 

400 

400 

400 

4DO 

97D 

400 

97D 

400 

400 

970 

400 

LW 

530 

320 

400 

520 

240 

CD0 

400 

400 

LOD 

400 

400 

400 

400 

400 

650 

400 

Valicbtim 

Dots 
. . . . . . . . . . 

Lab Result 

Analyte or DL 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..I 

400 u 

UJ 

J 

1,2-Dichlorobentw 

l,C-Dichlorobenzw 

2,4,5-Trichlorophwl . 

2,4-Dichlorophwl 

2,4-Dinitrophwl 

2.6.Dinitrotoluena 

2-Chtorophwl 

2-Methylphwl 

2-Nitrophwl 

3-Nitromiline 

4-Bromophenyl-phenylether 

L-Chloroaniline 

L-Wathylphwl 

l-Hi trophwl 

Acenaphthyl w 

Benzo(a)anthracw 

Buuot b)f lwrmthw 

Bmro(k)flwranthw 

Carbszole 

Di-n-krtylphthalate 

Diberu(a,h~anthracw 

Diethylphthalate 

F Lwranthw 

Hexach 1 orobentw 

Hexachlorocyclopentadiw 

Indeno(l,2,3-cd)pyrw 

N-Nitroso-di-n-propyluaine 

Naphthalw 

Pentachlorophwl 

Phwl 

bia(Z-ChloroethoxyMethane 

bis(Z-Ethylhexyl)phthalate 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

J 

400 

400 

970 

400 

970 

400 

400 

400 

400 

97D 

400 

400 

400 

970 

400 

510 

550 

400 

400 

400 

400 

400 

520 

400 

400 

310 

400 

4DO 

970 

400 

400 

370 

Validation 

Data 
. . . . . . . . . . 

J 

400 U 



NAVAL SUBMARINE BASE - YEU LWDW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS 9JHARY FOR SEW-VOLATILE ORDANIC COMPOUNDS 

-***-.-"*" 

l SAMPLE ID: 2LlB31 CB-101 l 

HI~**~-“**~~ 

Smplc Collectim Date: 11/14/93 

Lab Receipt Date: 11/17/93 

Snple Anrlysir D&t*: 12/07/93 

Method: B270/2 Units: UC/KC Laboratory ID: 3B442-008 

AfWLytt 
------.------.----____________ 

1,2,4-Trichloroknrm 

1,3-Dichloroknrw 

2,2'-oxybis<l-Chloropr~) 

2,4,6-Trichlorophcnol 

2,4-Dimethylph~l 

2,4-Dinitrotolucnt 

2-Chloronaphthrlm 

2-llcthylnaphthaLm 

2-Nitroaniline 

3,3'-Dichlorobenzidine 

4,6-Dinitro-2-methylphenol 

C-Chloro-3-methylphenol 

(-Chlorophenyl-phenylathcr 

,Nitroaniline 

Acenaphthene 

Anthracm 

6enzo(a)pyrm 

atnzo(g,h, i)prylm 

Butylbenzylphthalatt 

Chrysm 

Di-n-octylphthalatt 

Oibenrofurrn 

Dirthylphthalatt 

Fluorene 

ncxechlorobutadim 

ntxachloroethane 

Isophorone 

N-uitrosodiphenylminc Cl) 

Nitrobenzm 

Phenanthrm 

Pyrm 

bis(Z-ChLoroethYl)cther 

420 1,2-Dichlorobenzene 

420 l,l-Dichlorobmzene 

420 2,4,5-Trichlorophenol 

420 2,4-Dichlorophenol 

420 2,4-Dinitrophcnol 

420 2,6-Dinitrotoluene 

420 2-Chlorophenul 

420 2-Methylphenol 

1000 2-Nitrophmol 

420 UJ 3-Nitroaniline 

1000 4-Brmophenyl-phenylethtr 

420 C-Chloroaniline 

420 L-Methylphenol 

1000 4-Nitrophenol 

420 Acenaphthylene 

420 Bento(a)anthracm 

450 J 0ttuo~b)fluornthm 

420 UJ BenzoCk)fluoranthm 

420 UJ Ctrbtrolt 
540 J Di-n-butylphthalatc 

420 UJ Dibanz(r,h)anthracm 

420 Ditthylphthalatt 

420 Fluoranthm 

420 lltxmehlorobenzem 

420 ntx8chlorocycLopentadim 

420 Indeno(l,2,3-cd)pyrm 

420 N-Nitroso-di-n-propylmnine 

420 Naphthdtnt 

420 Pmt8ch~orophenol 

390 Phenol 

B90 J bis(2-Chloruethoxy)mthane 

420 bis(t-Ethylhtxyl)phthalatt 

Lab Result Validation 

AMlytt or DL Data 
-----_--__-___________________ ~~~~~~-~~- -e--e----. 

U 

U 

U 

IJ 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

420 

420 

1000 

420 

1000 

420 

420 

420 

420 

1000 

420 

420 

42Q 

1000 

420 

400 

440 

480 

420 

420 

42D 

420 

570 

420 

420 

420 

420 

420 

1000 

420 

420 

420 

J 

J 

J 

UJ 

UJ 

UJ 



NAVAL SUBUARINE BASE - NEU LONDOU 

AREA-A LANDFILL 

CREWCAL ANALYSIS WRY fOR SEMI-MUTILE ORGANIC CCWWNDS 

l SAMPLE ID: 2LTB31 (I-1O)RE l 

Sanplt Collection Date: 11/l&/93 

Lab Receipt Date: 11/17/93 

Slnple Analysis Date: 12/09/93 

Method: urn/2 

Analytt 
-----1----------___.---------- 

1,2,4-Trichlorobcnrm 

1,3-Dichloroknrm 

2,2'-oxybis(l-Chloroprwm) 

2,4,6-Trichlorophccrol 

2,4-Dimethylphenol 

2,4-Dinitrotoluen 

2-Chloronaphthalene 

2-HtthylnaphthaLm 

2-Nitroaniline 

3,3'-Dichlorobmzidin 

4,6-Dinitro-2-nethylphcnol 

4-Chloro-3-methyl#wnol 

4-Chlorophtnyl-phenyltthtr 

4-Nitroaniline 

Acenaphthtm 

Anthractne 

Btnzo(a)pyrene 

Btnzo(g,h,i)perylm 

Butylbenzylphthalatt 

Chrysm 

Di-n-octylphthalatt 

Diktuofuran 

Dimethylphthalatt 

Fluorm 

Htxachlorobutadiene 

Htxachloroethanc 

1 sophoront 

N-Nitrosodiphenylaminc (1) 

VitrobenZene 

Phenenthrene 

Pyrme 

bis(2-Chlorotthyl)ethtr 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

420 

420 

420 

420 

420 

420 

420 

420 

1000 

420 

1000 

420 

420 

1000 

420 

420 

450 

420 

420 

500 

420 

420 

420 

420 

420 

420 

420 

420 

420 

390 

980 

420 

UJ 

J 

UJ 

UJ 

J 

UJ 

J 

Units: UG/KG Laboratory ID: 3B442-OOBR 

Analytt 
___________--_-_I________l_l 

1,2-Dichlorcbmzene 

l,l-Dichlorobmzm 

2,4,5-Trichloro@mriol 

2,4-Dichlorophenol 

2,4-Dinitrophenol 

2,6-Dinitrotoluene 

2-Chlorophenol 

2-Methylphenol 

2-Nitrophenol 

3-Nitroanilin 

C-Brano@enyl-phnyltthtr 

4-Chlormniline 

4-Utthylphenol 

4-Nitrophenol 

Acenaphthylm 

Benzo(r)mthroccn 

Benzo(b)fluoranthm 

Benzo(k)flwranthene 

Carbxtolt 

Di-n-butylphthalatt 

Diku(a,h)anthrwene 

Dicthylphthalatc 

flwranthm 

Htxachlorotmrm 

Wtx~chlorocyclopentadiene 

Ir&no(l,2,3-cd)pyrene 

N-Nitroso-di-n-pmpylnin 

NaphthaMe 

Pentachlorophenol 

Phenol 

bis(2-Chloroethoxy)rrthane 

bis(t-Ethylhtxyl)phthalatt 

420 

420 

1000 

420 

1000 

420 

420 

420 

420 

1000 

420 

420 

420 

1000 

420 

400 

460 

450 

420 

420 

420 

420 

560 

420 

420 

420 

420 

420 

1000 

42Q 

420 

420 

J 

J 

UJ 

UJ 

UJ 



NAVAL SUBMARINE BASE - NEY LOWDDN 

AREA-A LANDFILL 
CHEMICAL ANALYSIS RLMARY FOR SEMI-MUTILE QRCANIC CCWWNDS 

- 

l ULlPLE ID: 2LTB33 (4-I) l 

-L---w 

Smvlt Colltctim D8tt: 11mB/V3 

Lab Receipt Date: 11111193 

Smplt Amlysis Date: 12109193 

Method: 8270/z Units: W/KG Laboratory ID: 30369-010 

Armlytt 
--.--I-----------_-___________ 

1,2,4-lrichlorobmzm 

1,3-Dichlorobmzm 

2,2'-oxybir(l-Chloroprop8m) 

2,4,6-Trichlorophwl 

2,4-Dirthylphwl 

2,4-Dinitrotoluem 

2-Chloronaphth818ne 

2-Mtthylnqhth8lm 

2-Nitroaniline 

3,3'-Dichloroknridin 

4,6-Dinitro-2-methylphenol 

4-Chloro-3-methylphwl 

'-Chlorophenyl-phenyltthtr 

-Nitroaniline 

Acenaphthm 

Anthrrcene 

Benzo(a)pyrene 

Benzo(B,h,f)pcrylm 

Butylbmrylphth8lmtt 

Chry8ene 

Di-n-octylphthalatt 

Dibenrofurm 

Dimethylphthalatt 

Fluorene 

ntxachlorobut8dim 

Htxachloroethane 

Isophorone 

N-Nitrosodiphenylunin (1) 

NitrobenZ8ne 

Phenanthranc 

Pyrene 

bis(2-chloroethYl)tther 

L8b Rnult 

or 01 
-~-~~~~--~ 

U 

U 

U 

U 

J 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

310 1,2-Dichlorobuuene 

370 l,C-Dichlorobenzm 

310 2,4,5-Trichloro@mnol 

3m 2,4-Oichlorophenol 

190 2,4-Dinitrophwl 

370 2,6-Dinitrotoluene 

370 2-Chlorophwl 

310 2-lltthylphwl 

900 2-Nitrophwl 

370 3-Nitrwnilin 

900 4-Branophenyl-phenyltthtr 

370 4-Chloroanilin 

370 4-Wtthylphwl 

900 4-Nitrophenol 

3m Acenqhthylene 

370 Beruo(r)mthrrcene 

310 UJ Befuo(b)fluormthm 

3m UJ Benzo(k)flwrrnthene 

310 ctrbtzolt 
370 Di-n-bvtylphth8latt 

3m UJ Oibenz(r,h)anthr8cene 

310 Ditthylphth818tt 

370 F lwrrnthcn 

370 lkxtchlorobtnztnt 

3m lltxtchlorocycloptntaditnt 

370 Indtno(l,2,3-cd)pyrtnt 

3m N-Nitroso-di-n-propylmine 

370 Waphthrlene 

3’10 Pnt8chlorophwl 

310 Phwl 

450 J bis(2-Chloroethoxy)methnc 

3m bis(2-Ethylhexyl)phth8Latt 

3m 
3m 

900 

370 
900 
370 
370 
370 
370 
900 
3’10 
370 

820 

900 

370 

370 

im J 

130 J 

370 
3m 

370 UJ 

370 
230 
370 
310 
370 UJ 

370 

350 J 

900 
370 
370 
200 370 u 



NAVAL SUBMARINE BASE - NEW LDNDOU 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUWARY FOR SEMI-MLAYILE ORGANIC CDWWNDS 

svrplt Colltctim Date: ll/DB/93 Method: 82m/2 Units: M/KG Laboratory ID: 3B369-DlDR 
L8b Receipt Date: 11/11/m 

Stqalt Analysis Date: 12113193 

Analytt 
--.-----.------_____--------. 

1,2,4-lrichlorobmzmc 

1,3-Dichlorobmzm 

2,2'-oxybis(l-Chloroprm) 

2,4,6-Trichlorophwl 

2,4-Dimethylphwl 

2.4-Dinitrotolw 

Z-Chloronaphthalm 

2-Hethyln8phthalm 

2-Nitroanilint 

3,3'-Dichlorobenzidin 

4,6-Dinitro-2-ethylphenol 

4-Chloro-3-methylphwl 

4-Chlorophmyl-phayltthtr 

4-Nitrormiline 

Acenaphthm 

Anthractne 

Btnzo(a)pyrene 

Bento(g,h,i)perylm 

Butylbenzylphthalatt 

Chrysme 

Di-n-octylphthalrtc 

Dibenzofurrn 

Dimethylphthal8tt 

Flwrm 

Wtxachlorobut8dim 

~txachlorathan 

I sophorone 

N-Nitrosodiphenylaminc (1) 

Nitrobenrene 

Phenanthrm 

Pyrene 

bis(Z-Chloroethyl)tthtr 

Lab Result 

or DL 
-----ssswm 

U 

U 

U 

U 

J 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

370 

370 
370 
370 
44 

310 
370 
290 
900 
370 
900 
3m 
370 
900 

310 

370 
3m 
370 
3m 
3m 

370 
3m 
370 

370 

370 

3m 

370 

370 
310 
350 

380 

370 

V8lidatim 

Data AMlytt 

UJ 

UJ 

UJ 

1,2-Dichlorokntene 

l,C-Dichlorobenrene 

2,4,5-lrichlorophwl 

2,4-Dichlorophwl 

2,4-Dinitrophwl 

2,6-Dinitrotoluene 

2-Chlorophwl 

2-Utthylphwl 

2-Nitrophwl 

3-Nitroaniline 

4-Branophenyl-phenyltthtr 

L-Chloroaniline 

4-MethyLphenol 

L-Nitrophwl 

Acrrmphthylm 

BenzoIa)anthrocm 

Beruo(b)flwranthene 

Befuo(k)flwr8nthm 

cwba201t 

Di-n-butylphthalatt 

Dibenz(a,h)8nthracm 

Ditthylphthalatt 

Flwranthene 

Ncxachlorobmzm 

Htxachlorocyclopent8dim 

Indano(l,2,3-cd)pyran 

N-Nitroso-di-n-propylmine 

Naphth8lm 

Pentachlorophwl 

Phwl 

bis(2Xhloroethoxy)lrrthane 

bis(2-Ethylhtxyl)phthalatt 

370 
3m 
900 

370 
900 
370 
370 
310 
370 
900 
370 
370 
690 

900 

370 
370 
110 

110 

370 

370 

3m 
370 
300 
370 

370 

370 

370 
350 
900 

370 
370 

270 

J 

J 

UJ 

UJ 

370 u 



NAVAL SUBMARINE BASE - NEW LDNDW 

AREA-A LANDFILL 

CHEMICAL MLYSIS -I FOR SEMI-MLATILE DRWIC ConPWNDS 

m-11 --""r- 

+ SAMPLE IO: 2LlB39 (lo-121 l 
. 

-m-l.~e+~ 

kRplt Collutim D8tt: 11/14/93 

Lab Receipt D8te: 11/17/93 

Svrplt Analysis Dote: 12/07/93 

Lkthod: a2m/2 Units: UC/KC L8borrtory ID: 38442-009 

Analytt 

-------.---I------__--.--.-.-- 

1,2,4-lrichlorokrum 

1,3-Dichloroknrw 

2,2'-oxybis(l-Chloropropuw) 

2,4,6-frichlorophwl 

2,4-Dinathylphwl 

2.4.Dinitrotolucn 

2-Chloronaphtholw 

2-Mtthylnaphthalw 

2-Nitrooniline 

3,3'-Dichlorobmzidinc 

4,6-Dinitro-2-ncthylphwl 

4-Chloro-3-methylphwl 

"-Chlorophtnyl -phmyltthtr 

,Nitroaniline 

Actnaphthtne 

Anthracm 

Bmzo(a)pyrw 

Bmro(g,h,i)perYlw 

Butylbentylphthalatt 

Chrysw 

Di-n-octylphtha~rtt 

Dibmzofuron 

Dincthylphthal8tt 

Flwrm 

Htxachlo&iut8dim 

Htxachlorocth8IX 

Isophorone 

N-NitrosodiphMy~~i~ (1) 

Nitrobenzw 

Phwnthrw 

Pyrtnt 

bis(2-ChloroethYl)cthtr 

410 1,2-Dichlorobenzw 

410 1,4-Dichlorobenzm 

410 2,4,5-lrichlorophwl 

410 2,4-Dichlorophwl 

410 2,4-Dinitrophwl 

410 2,6-Dinitrotolume 

410 t-Chlorophwl 
410 2-Htthylphwl 

wo 2-Nitrophwl 

410 3-Nitroaniline 

990 I-Bronophmyl-phenyltthtr 

410 L-Chloroonilin 

410 4-kthylphwl 
990 L-Nitrophwl 

410 Acenaphthylm 

410 Benzo(8)8nthr8cw 

7Bo J Betuo(b)flwranthm 

310 J Benxo(k)fLwr8nthw 

410 carbarolt 

B30 Di-n-butylphth8latt 

410 UJ Dib8nz(r,hlanthr8cw 

410 Oitthylphth8latc 

410 Flwrmthm 

410 Htx8chlorobenzen8 

410 Htx8chlorocyclop8nt8di8na 

410 Ir&no(l,2,3-cd)pyrene 

410 N-Nittoso-di-n-propyllmim 

410 N~thalm 

410 Pentochlorophwl 

460 J Phwl 

1300 J bit(2-ChloroethoxyMethane 

410 bis(2-Ethylhtxyl)phthalatt 

Validatim 

Data 
.-.-w---v- 

Lab Result Volidatim 

hnalytt or DL Data 
--_-_--__-_____-__-_---------- mmmwesmmmm a---s----- 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

410 

410 

990 

410 

990 

410 

410 

410 

410 

990 

410 

410 

410 

990 

410 

930 J 

780 J 

630 J 

410 

410 

410 UJ 

410 

990 J 

410 

410 

330 J 

410 

410 

990 

410 

410 

600 600 U 



NAVAL SUBMARINE BASE - NEY LOWDDN 

AREA-A LANDFILL 
CHEMICAL ANALYSIS BUWARY FOR SEMI-VOLATILE ORBANIC COMPOUNDS 

Sqlt Collection Date: 11/14/93 

Lob Receipt Dote: 11/17/93 

Sari@@@ Analysis Dote: 12/09/93 

Method: B270/2 Units: UC/KG L8borotory ID: 3B442-009R 

Analytt 
----*I-----------_____________ 

1,2,4-Trichlorobmtmc 

1,3-Dichlorokntw 

2,2'-oxybis(l-Chloroproplm) 

2.4,6-Trichlorophwi 

2,4-Dirthylphwl 

i!,C-Dinitrotolucn 

2-Chloronaphth8lm 

2-Mtthylna~tholm 

2-Nitroaniline 

3,3'-Dichlorobenzidin 

4,6-Dinitro-2-methylphwl 

4-Chloro-3-rrcthylphwl 

C-Chlorophtnyl-phenyltthtr 

4-Nitroaniline 

Acenaphthene 

Anthracene 

Benzo(e)pyrm 

Benzo(g,h,i)pqMne 

Butylknzylphthal8tt 

Ch rystnt 
Di-n-octylphth818tt 

Oikntofuron 

Dinthylphth8Wt 

Flwrm 

Htxachlorobutadim 

Hexach lorotthant 

Isophoront 
N-Nitrosodiphenylmine (1) 

Nitrobenrene 

Phenanthrm 

Pyrene 

bis(2-Chloroethyl)ethtr 

Lab Result 

or DL 
---I--m-s- 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

410 

410 

410 

410 

410 

410 

410 

410 

990 

410 

990 

410 

410 

990 
410 

410 

780 

290 

410 

840 

410 

410 

410 

410 

410 

410 

410 

410 

410 

480 

1300 

410 

Validatim 

Data Analytt 
~--~~~~~~~ ---1-___-__.___1_-__________ 

1,2-Dichlorobenzene 

l,C-Dichlorobenzm 

2,4,5-Trichlorophwl 

2,4-Dichlorophwl 

2,4-Dinitrophwl 

2,6-Dinitrotolwne 

2-Chlorophwl 
t-Mtthylphwl 
2-Nitrophenol 

3-Nitroaniline 

L-Branophmyl-phenyltthtr 

4-Chloroanilint 
4-Htthylphwl 
l-Nitrophwl 

Acmaphthylene 

Benzo(a)anthracene 

J Benzo(b)flwr8nthm 

J &mzo(k)flwronthene 

Carbazolt 

Oi-n-butylplthalrtt 

UJ Dibenz(8,hMnthrrcam 

Ditthylphthrlatt 

f lwranthm 

Htxrchlorobenzene 

Htxoehlorocyclopent8diene 

Indw(l,2,3-cd)pyrm 

I-Nitroso-di-n-propylamine 

Nophthalan 

Pmtochlorophenol 

Phwl 

bis(2-Chloroethoxy)mthane 

bis(2-Ethylhtxyl)phthrlott 

Lab Result Validation 

or DL Data 
---------- ~~--~~~--- 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

410 

410 

990 

410 

990 

410 

410 

410 

410 

990 

410 

410 

410 

990 
410 

920 

990 J 

430 J 

410 

410 

410 UJ 

410 

940 

410 

410 

300 

410 

410 

990 

410 

410 

600 600 u 



RAVAL SUBMARINE BASE - NEY LORDON 

AREA-A LAROFILL 

CHEMICAL MLYSIS SUMARY FOR PESTICIDES ARD PCB’S 

kaplc Collutim D8tt: 11/15/93 

Lab Receipt Dote: llf17f93 

Srrplt Arulysis Date: 12f26f93 

Analytt 
-------.---_-__-_-___________ 

4,4'-DOD 

4,4'-DDE 

4,4'-DOT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-124B 

Aroclor-1254 

Aroclor-1260 

Ditldrin 

Ebsulf8n I 

Endowlf8n II 

Endowlfon wlf8tt 

Endrin 

Endrin l ld8hVd8 

Endrin ketone 

Hrptochlor 

Hcptochlor 8poxide 

lcthoxychlor 

TCWph8i-W 

8lpha-BHC 

8lph8-Chlorduw 

kta-BHC 

dtlt8-BtlC 

g8wwBHC <Lincbne) 

g888wChlOrd8n8 

Method: 355O,BDBO/2 L8bor8tory ID: 3B442-010 

Concmtratim Units: UC/KG 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J? 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

U 

3.30 

3.30 

3.20 

1.70 
33.00 

67.00 

33.00 

33.00 

33.00 

33.00 

33.00 

3.30 

1.70 

3.30 

3.30 

.79 

9.40 

3.30 

1.m 
Sl 

17.00 

im.00 

1.70 

1.70 

i.m 
i.m 

i.m 

1.70 

3.30 J 

UJ 

UJ 

UJ 

J 

J 

UJ 

J 

UJ 

UJ 



. 

NAVAL SUBMARINE BASE - NEU LOWDOW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMWRY FOR PESTICIDES AND PCB'S 

Sawlt Colltctim Date: llflSf93 Method: 3550,0DBDf2 Laboratory ID: 38442-011 
Lab Receipt Dote: llf17/93 

Senplt Analysis Ode: 12f31f93 Cmcmtratim Units: UGfKG 

Antlytt 
--------__-_-__._..-_________ 

4,4'-DOD 

4,4'-DDE 

4,4'-DOT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Ditldrin 

Endosulfan I 

Endosulf8n II 

Endosulfan sulfate 

Endrin 

Endrin aldehydc 
Endrin ketone 

Htptoch lor 

Neptaehlor tpoxik 

ntthoxychlor 

Toxaphene 

rlpha-BHC 

alpho-Chlordane 

kto-BHC 

delta-BHC 

gm-BHC (Lindane) 

gamna-Chlordane 

U 

U 

JP 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

JP 
U 

U 

U 

U 

U 

U 

U 

U 

30.00 

30.00 

8.30 

15.00 

300.00 

610.00 

300.00 

300.00 

300.00 

300.00 

490.00 

30.00 

15.00 

30.00 

30.00 

30.00 

30.00 

30.00 

15.00 

4.20 

150.00 

1500.00 

15.00 

15.00 

15.00 

15.00 

15.00 

15.00 

Validation Dot8 
-----------.--- 

UJ 

UJ 

30.00 UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 



NAVAL SUBMARINE BASE - NN LDNDDN 

AREA-A LAMDFILL 

CNEWICAL ANALYSIS -I FOR PESTICIDES AND PCB’S 

Smplt Coll8ction D8tt: 11/15/45 Method: 3550,8080/2 La&rrtory ID: 3B442-012 
Lab Receipt D8tt: (l/17/93 

Svrplt AMlysis Date: 12/26/93 Cmccntrrtim Units: UGfKt 

Analytt 
---_--_--_-.--_---_---------- 

4,4'-DOD 

4.4'-DDE 

4,4'-DOT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Ditldrin 

Endosulfon I 

Endosulfan II 

Erdosulfan urlfott 

Endrin 

Endrin 81dehyde 

UJ 

J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J 

Endrin kttme 

Mptachlor 

Heptochlor epoxide 

Wtthoxychlor 

Toxaphw 

alpha-BHC 

alpho-Chlordane 

kto-BHC 

dcltr-BHC 

Bn-BHC CLinbnC) 

gamwChlordane 

U 

U 

P 

U 

U 

U 

U 

U 

U 

U 

U 

P 
P 

P 

U 

P 
U 

P 

U 

P 
U 

U 

3.30 
3.30 

37.00 
r.m 

33.00 
67.00 
33.00 
33.00 
33.00 
33.00 
33.00 
39.00 
11.00 

59.00 
3.30 

15.00 
3.30 
7.50 
1.70 

27.00 

17.00 

im.00 

i.m 

i.m 

i.m 

1.70 

i.m 

r.m 

J 

UJ 

J 

J 

UJ 

UJ 

UJ 

UJ 

UJ 



NAVAL SUBMARINE BASE - NEY LOWDOW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS EWURY FOR PESTICIDES AND PCB’S 

S*lt Collection D8tt: llflSf93 Method: 3550,8080/2 LobOr8tory 10: 38442-012oL 
Lob Receipt Date: 11/17/93 

Sawlt Analysis Dote: 12f31f93 Conctntratim Units: UG/KG 

Antlytt 
-------------_.--_-__________ 

Lab Result 

or DL 
-1-w--*---.---.11 

4,4'-DOD U 

4,4'-DDE U 
4,4'-DOT D 
Aldrin U 

Aroclor-1016 U 

Aroclor-1221 U 

Arocior-1232 U 

Aroclor-1242 U 
Aroclor-1248 U 
Aroclor-1254 U 

Aroclor-1260 U 
Ditldrin OJP 
Endosulfan I DJP 
Endosulfan 11 DC 

Endosulfon sulfate U 

Endrin U 

Endrin l ldehyde U 

En&in kttont DJP 

Htptochlor U 

Htptachlor tpoxidt OP 

Mtthoxychlor U 

Toxaphtnt U 

alpho-BHC DJP 

8lphr-allord8ne U 

bate-BHC U 

dtltet-BHC U 

gama-BHC CLindant) U 

g8mwCh\Orbnc U 

im.00 

im.00 

550.00 

06.00 

imo.00 

3400.00 

im0.w 

imo.00 

imo.00 

1700.00 

imo.00 

160.00 

78.00 

440.00 

170.00 

170.00 

im.00 

130.00 
a!Loo 

300.00 

860.00 

8600.w 

21.00 

116.00 

B6.00 

a&DO 

86.00 

86.00 



/,, 

NAVAL SUB&MINE BASE - NEU LONDoIl 

AREA-A LANDFILL 

CHEMICAL ANALYSIS QmARY FOR PESTICIDES AND PCB’S 

l SAMPLE ID: 2LC4 . 

-VW*- 

SaWt Collectim Date: llflSf93 Method: 355D,BOBO/2 
L8b Receipt Date: 11/17/93 

Sanvlt Analysis Date: 12/26/93 Concentr8tion Units: UGfKG 

Labormtoy ID: 3B442-013 

ANlytt 
.----_---______--___.-------- 

Validatim Data 
--~-.--~~~--~~~ 

C.C'-DOD 

4,4'-ODE 

4,4'-DOT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-126D 

Ditldrin 

Endosulfan I 

Endosulfan II 

Endosulfrn sulfate 

Endrin 

Endrin aldahyde 

Endrin ketone 

Htpt8chlor 

Heptachlor epoxik 

Mtthoxychlor 

10x0phMt 

alpha-BNC 

alphr-Chlordnn 

btt8-Bitt 

. delta-BHC 

gamna-BHC (Linbnt) 

Bmmwchlordane 

P 

P 

P 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

P 

U 

P 

U 

P 

U 

U 

U 

U 

U 

U 

U 

JP 

12.00 

5.00 

4.30 

r.m 

33.00 

67.00 

33.DO 

33.00 

33.00 

33.W 

340.00 

3.30 

i.m 

3.30 

3.30 

3.50 

3.30 

3.60 

1.70 

2.20 

17.00 

rm.00 

1.m 

i.m 

i.m 

1.m 

i.m 

1.10 



NAVAL SUBMARINE BASE - NEU LDNDDN 

AREA-A LANDFILL 

CHEMICAL ANALYSIS WUARY FOR PESTXCIDES AND PCB’S 

--- 

l UnpLE ID: 2~~616 (o-2) . 

--m-r-*-m 

Staple Colltctim Dam: 11/04/93 Method: 3550,6080/2 

Lob Receipt owe: 11/06/93 

SmQlt Analysis D8tt: 12/26/93 Concentration Units: UC/KG 

Analytt 
-----------_-_-_--._-----.--- 

4,4’-DOD 

4,4’-ODE 

4,4’-DOT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Ditldrin 

Endosulfon I 

Endosulfan II 

Endosulfan 8ulfatt 

Endrin 

En&in aldehyde 

Endrin kttont 

Neptachlor 

PB 

P 

P 

JP 

U 

U 

U 

U 

U 

PJ 

U 

U 

U 

JP 

U 

U 

U 

U 

U 

U 

U 

P 

U 

U 

U 

79.00 

20.00 

7.30 

.56 

37.00 

74.00 

37.00 

37.00 

37.00 

150.00 

230.00 

4.40 

l.w 

3.m 

3.70 

2.40 

3.m 

3.70 

1.90 

1.90 

19.00 

lW.00 

1.90 

39.00 

1.90 

l.w 

1.90 

61.00 

Heptochlor tpoxide 

Mtthoxychlor 

Toxaphene 

alpha-BHC 

alpha-Chlordane 

&to-BHC 

deltr-BHC 

guns-BHC (Lind8n8) 

gamne-Chlordane 

Laboratory ID: 38304-013 

Validation Oat8 
~~~~~~~~~~~~~~~ 

J 

J 

7.30 UJ 

J 

UJ 

UJ 

UJ 

UJ 

UJ 

J 

J 

J 

UJ 

UJ 

UJ 

J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J 

UJ 

UJ 

UJ 

J 



NAVAL SUBMARINE BASE - NEU LDNDOY 

AREA-A LANDFILL 

CHEMICAL AUALYSIS SUWARY FOR PESTICIDES AYD PCB'S 

l SAMPLE ID: 2LTB16 (O-2)DL l 

-*- 

Sanplt Coll8ctim Dote: llfoCf93 Method: 3550,8080/2 Laboratory ID: X304-013DL 
Lab R8ctipt Dote: llfo6193 

Sawale Analysis Dote: 12/31/93 Cmcmtrotim Units: UWKG 

Anmlytt 
------.--.--_----_-.--------- 

4,4'-DOD DP 115.00 

4.4*-DDE DJ 27.00 

4,4'-DOT U 37.00 
Aldrin U 19.00 
Aroclor-1016 U 3’10.00 

Aroclor-1221 U 740.w 
Aruclor-1232 U 370.00 

Aroclor-1242 U 370.00 

Aroclor-124B U 3m.00 

Aroclor-1254 U 190.00 

Aroclor-1260 U 350.00 
Ditldrin U 37.00 
Endo8ulf8n I U 19.00 
Endosulfon II U 37.00 
Endosulfan sulfott U 37.00 
Endrin U 37.00 
Endrin aL&hyde U 37.00 
Endrin kttont U 37.00 
Ntpt8ch t Or U 19.00 
liaptrchlor @pOxi& u 19.00 
Wtthoxychlor U 190.00 

Toxrphene U 1900.00 

rlpho-BHC U 19.00 
81phO-Ch1Ol'bflR DP 51.00 
beta-BHC U 19.00 
dclto-BHC U 19.00 
gamwBHC (Lindane) U 19.00 
g8nwm-Chlord8ne OP 74.00 

Valibtim Data 
-~~~~~I-~~~~.-- 

J 

J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J 

UJ 

UJ 

UJ 

J 



NAVAL SUBMARINE BASE - NEY LDNDDN 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUWURY FOR PESTICIDES MD PCB'S 

-y- 

l SAMPLE ID: 2LTB17 (O-2) l 

--mw..****- 

Smplt Collectim Date: llfO3f93 Method: 3550,8080/2 

Lab Receipt Date: lllO6j93 

Svrpie AMlySiS Dote: 12126193 Cmcentratim Units: UC/KG 

Analytt 
----------I-__-______________ 

4,4'-DOD 

4,4'-DDE 

4,4'-DOT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-124B 

Aroclor-1254 

Aroclor-1260 

Ditldrin 

Endosulfan I 

Endosulfon II 
Endosulfon sutf8tt 

Endrin 

En&in oldehyde 

Endrin kttme 

Htptachlor 

Htptrchlor epoxide 

Wtthoxychlor 

TOX8pilene 

alphr-BHC 

alpht-Chlorduw 

kto-BHC 

deltr-BHC 

gamwBHC (Lindan) 

gafmwchlordant 

U 

P 

U 

JP 

U 

JP 

P 

U 

U 

U 

U 

U 

U 

U 

U 

U 

110.00 

28.00 

12.00 

1.90 

36.00 

13.00 

36.00 

36.00 

36.00 

87.00 

36.00 

4.50 

1.90 

2.00 

3.60 

.a9 

19.00 

3.60 

1.90 

1.90 

19.00 

130.00 

1.90 

16.00 

1.00 

1.90 

1.90 

11.00 

Laboratory ID: 38304-014 



NAVAL SUBMARINE BASE - NEY LONDON 

AREA-A LANDFILL 

CHEMICAL AWLISIS SUUURY FOR PESTICIDES AMD PCB'S 

k .-em 

l SAHPLE IO: 2LTBlB (O-2) l 

-r- 

SaqAt Collrtim Date: llfO2f93 method: 355D,BOBDf2 hboratory ID: 3B259-DO2 
Lab Receipt D8tt: 11/W/93 

Svrplt Analysis 08tt: 12fosf93 Concmtrrtim Units: UGfKG 

Anslytt 
---__-_.__-_____.---_____c___ 

4,4’-DOD 

4,4’-DDE 

4,4’-DOT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Ditldrin 

Endosulf8n I 

Endorulfm II 

PE 

E 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

1lO.W 

65.00 

3.50 

l.BO 

35.00 

R-W 
35.00 

33.00 

35.00 

490.00 

35.00 

3.50 

l.BO 

3.50 

3.50 

3.50 

3.50 

3.50 

l.BO 

l.BO 

111.00 

1BO.w 

l.BO 

l.BO 

l.BO 

l.BO 

l.BO 

130 

Endosulf8n urlfott 

Endrin 

Endrin rldehyde 

Endrin ketone 

Hept8chlor 

Hcptuchlor 8poxik 

kthoxychlor 

TOX8phW 

alpha-BHC 

l lpho-Chlorbnt 

beta-BHC 

delt8-BHC 

g8mrwBHC (Lindane) 

g&mm-Chlordam 



NAVAL SUBMARINE BASE - NEU LONDOW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMMARY FOR PESTICIDES AND PCB'S 

--a..-..**--- 

* SAMPLE ID: ZLTB18 (D-2lDL l 

..**.**W**.~~l*-~***~.*~ 

Surple Cottection Date: 11/02/93 Method: 3550,8080/2 
Lab Receipt Oatc: 11/04/93 

Sanplc Analysis Date: 12/08/93 Concentration Units: L&/KG 

Lab Result 

Adytc or DL 
. . . . . . . . . . . . . . . . . 

Laboratory ID: 38259-002DL 

Validation Data 
-----..I..................... 

4,4'-DDD 

4,4'-DDE 

4.4'-DDY 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-12SL 

Aroclor-1260 

Dicldrin 

Endosulfm I 

. . . . . . . . . . ...*. 

PD 130.00 

PD 67.00 

U 18.00 

U 9.10 

U 180.00 

U 360.00 

U 180.00 

U 180.00 

U 180.00 

0 no.00 

U lfIO.00 

U 18.00 

U 9.10 

U la.00 

U 18.00 

U 18.00 

U 16.00 

U 18.00 

U 9.10 

U 9.10 

U 91.00 

U 910.00 

U 9.10 

U 9.10 

U 9.10 

U 9.10 

U 9.10 

U 9.10 

Endosulfrn II 

Endosulfan sulfate 

Endrin 

Endrin l ldehyde 

Endrin ketone 

Heptachlor 

Heptmhlor epoxidt 

Mcthoxychlor 

ToxtJphene 

~IphtPBHC 

alpha-Chlordane 

betr-BHC 

de1 ta-BHC 

gamwBHC (Lindane) 

ganmwChLordane 



NAVAL SUBMARINE BASE - NEU LOlSDON 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SLMMRY FOR PESTICIDES AND PCB'S 

Smrplc Collection Date: 11102193 Method: 3550,8080f2 

Lab Receipt Date: 11/W/93 
Sample Analysis Date: 12flVf93 Cawmtration Units: UC/KC 

L&oratory ID: 3B32B-007 

AnrlytC 
. . . . . . . . . . ..I..-..........-.. 

Lab Result 

or DL 
. . . . . . . . . . . . . . . . . 

Vmlidation Data 
. . . . . . . . . . . . . . . 

J 4.4'.POP 

4,4'-DDE 

4.4'.0DY 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-124B 

Aroclor-12% 

Aroclor-1260 

Dieldrin 

Endoaulfan I 

Endosulfmn II 

Endosulfan sulfate 

Endrin 

Endrin aldehydt 

Endrin ketone 

Neptachlor 

Heptachlor epoxik 

Hcthoxychlor 

loxaphem 

alpha-IHC 

alpha-Chlordane 

beta-BHC 

delta-BHC 

@aalM-eHc (LidMe) 

gwmwchlordane 

P 

P 

U 

U 

U 

U 

U 

U 

P 

U 

JP 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

24.00 

16.00 

13.00 

2.00 

40.00 

81.00 

40.00 

40.00 

40.00 

99.00 

40.00 

1.20 

2.00 

4.00 

4.00 

4.00 

4.00 

4.00 

2.00 

2.00 

20.00 

200.00 

2.00 

2.40 

2.00 

2.00 

2.00 

3.00 

J 

J 



NAVAL SUBMARINE BASE - NEU LWDW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUWARY FOR PESTICIDES AND PCS’S 

Sample Collmctimn Dmta: llflOf93 Method: 3550,8080/2 Lmbormtory ID: 38407-003 
Lmb Receipt Data: llfl3f93 

Smnplt Anmlysis Date: 12flVf93 Cancmntrmtimn Units: UC/KG 

Lmb Rmsult 

Anmlytt or DL 
-..........I..........*...... . . . . . . . . . . . . . . . . . 

4,4'-DDD 

4,4'-DDE 

4,4'-PDT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Dicldrin 

Endosulfmn I 

Endosulfmn II 

Endosulfan sulfate 

Endrin 

Endrin mldmhydm 

Endrin ketone 

Hmptmchlor 

Heptmchlor mpoxidm 

Mtthoxychlor 

TOXSphSftt 

alpha-BHC 

alpha-Chlordmnm 

bmta-BHC 

dmlta-BHC 

g~rne-BHC (Lindmnm) 

gmmnm-Chlordmnm 

PE 180.00 

PE 140.00 

P 14.00 

U 1.80 

U 35.00 

U 72.00 

U 35.00 

U 35.00 

U 35.00 

PE 920.00 

U 35.00 

U 3.50 

U 1.60 

U 3.50 

U 3.50 

P 3.70 

U 3.50 

U 3.50 

JP .51 

U l.BD 

U 16.00 

U lBO.00 

U l.BO 

U 1.80 

U 1.80 
U 1.80 
U 1.80 

U I.80 

Vmlidmtimn Data 
. . . . . . . . ..I.... 

J 

J 

J 



NAVAL SUBRARIWE BASE - NEW LDNDDN 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMARY FOR PESTlClDES AND PCB'S 

-Pl-W-*W 

* SAMPLE ID: tLtB19 (2.4)DL l 

-em..*- -.*II.*- 

Smnplt Collmctimn Date: 11/10/93 Method: 3550,8080/2 

Lmb Receipt Date: llfl3f93 

Sample Anmtysis Date: 12flVf93 Concmtrmtion Units: UGfKG 

Lmb Result 

Anmlyte or DL 
. . . . . . . . . . . . .._..._.......... . . . . . . . . ..e...... 

Lmbormtoy IO: 38407.003DL 

Vmlidmtion Data 
M.............. 

J 

. 

4,4'-DOD 

4,4'-DDE 

4,4'-DDY 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1246 

Aroclor-1254 

Aroclor-1260 

Dieldrin 

Endosulfmn I 

Endosulfmn II 

Endosulfmn sulfate 

Endrin 

Endrin l ldehydm 

Endrin ketone 

Neptmchlor 

HmptmchLor epoxide 

llethoxychlor 

foxmphmnm 

alpha-BHC 

aLpha-Chlordana 

bets-BHC 

delta-BHC 

gmmnm-BHC CLindmnm) 

gm-Chlordmnm 

DP 210.00 

0 270.00 

DJP 9.50 

U 9.10 

U 180.00 

U 360.00 

u luo.w 

U 180.00 

U 18D.00 

DP 1200.00 

U 180.00 

U 18.00 

u 9.10 

U 18.00 

U 18.00 

DJP 4.20 

U 18.00 

U 18.00 

U 9.10 

U 9.10 

U 91.00 

U 910.w 

U 9.10 

U 9.10 

U 9.10 

U 9.10 

U‘ 9.10 

U 9.10 

10.00 UJ 

J 

J 



. 

NAVAL WEMARINE BASE - NEY LDNDON 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUWARY FOR PESTICIDES AND PCB'S 

-ee**-~~~*~***~999 

l SAMPLE ID: 2LlB9 (O-2) l 

-* -rrmrrrr*r- 

Snplt Colltctim Date: 11/02/93 Method: 3550,8080/2 Lmbormtory ID: 38328-005 
Lab Receipt Date: 11/09/93 

Smnplt Anmlysis Date: 12flVf93 Concmtrmtion Units: UGfKG 

Lab Result 

Analyte or DL 
. . . . . . . . . ..I................. . . . . . . . . . . . . . . . . . 

4,4'-DDD 

4,4'-DDE 

4,4'-DOT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Dieldrin 

Endosulfmn I 

Endosulfmn' II 

Endosulfmn sulfate 

Endrin 

Endrin l ldthydt 
Endrin kttonm 

Htptachlor 

Htptmchlor tpoxidt 

Mcthoxychlor 

Toxaphcnt 

alpha-BHC 

alpha-Chlordmn 

bets-BHC 

delta-BHC 

BmIIIWBHC (LinbM 

BmlmwCh10rdmnm 

PE 230.00 

60.00 

71.00 

l.BO 

35.00 

R.OD 

35.00 

35.00 

35.00 

160.00 

35.00 

7.50 

1.60 

3.50 

3.50 

1.60 

3.50 

3.50 

i .a0 

1.80 

18.00 

180.00 

l.BO 

25.00 

l.BO 

1.80 

1.60 

31.00 

Validation Data 
. . . . . . . . . . . . . . . 

J 

U 

U 

U 

JP 

U 

U 

U 

U 

U 

U 

U 

P 

U 

U 

U 

J 



NAVAL SUBMARINE BASE - NEY LOWOW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS BL4MARY FOR PESTIC1DES AMD PCB'S 

--p 

l SAMPLE ID: 2LTB9 ID-2)DL l 

-~m***oaaI-- 

Smmplt Collection Date: 11/05/93 

Lab Receipt Dmtm: llfOSfV3 

Snplt An8lVsis Date: ltf22f93 

Anmlytm 
------............... 
4,4'-ODD 

4,&'-DDE 

4,4'-DDT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 
Aroclor-1248 

Aroclor-1254 
Aroclor-1260 

Dieldrin 

Enciosulfmn 1 

Endosulfmn I1 

Endosulfmn sulfate 

Endrin 

En&in l &hyde 

Edrin ketonm 

Heptmchlor 

Hmptmchlor mpoxide 

kthoxychior 

Toxmphm 

alpha-BHC 

alpha-Chlordmne 

bets-BHC 

delta-BHC 

gmmnm-BHC (Lindmn) 

gmmnt-Chlordmnt 

Mtthmd: 3550,8000/2 

CmrantrStion Units: UGfKG 

Lmb Result 

or DL 

0 370.00 

0 60.00 

DP 51.00 

U 16.00 

U 320.00 

U 650.00 
U 320.00 
U 320.00 
U 320.00 
JP 260.00 
U 320.00 
DJ 7.90 
U 16.00 
U 32.00 
U 32.00 
U 32.00 
U 32.00 
U 32.W 
U 16-W 
U 16.00 

U 160.00 
U 1600.w 

U 16.00 

D 29.00 
U 16.00 
U 16.00 

- u 16.00 
DP 31 .oo 

L&oratory ID: W28-DOSDL 

Vmlidmtion Data 
..I............ 

51.00 UJ 

J 



NAVAL SUBMARINE BASE - NEU LONDDN 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUWARY FOR PESTICIDES AND PCB’S 

Swle Collection Data: llfO9f93 Method: 3550,8080/2 Larmtory ID: 3B369-011 
Lab Receipt Date: llfllf93 

SYlpIm Anmlysis Date: 12/30/93 Cmncmntrmtion Units: UGfKG 

Anmlytt 
--.-..-...........I.......... 

4.4’.DOD 

4.4’.DDE 

4,4’-DOT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Ditldrin 

Endosulfmn I 

Endosulfmn II 

Endosulfmn sulfate 

Endrin 

Endrin l ldmhydm 

Lab Result 

or DL 
. . . . . . . . . . . . . . . . . 

P 

Vmlidmtion Data 

96.00 

45.00 

110.00 

3.60 

69.00 

140.00 

69.00 

69.00 

69.00 

220.00 

69.00 

6.90 

3.60 

6.90 

6.90 

6.90 

6.90 

6.90 

3.60 

3.60 

36.00 

360.00 

3.60 

12.00 

3.60 

3.60 

3.60 

12.00 

..I............ 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

P 

U 

U 

U 

P 

J 

J 

J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J 

UJ 

UJ 

UJ 

J 

Endrin kmtmm 

Heptmchlor 

Htptmchlor epoxide 

Htthoxychlor 

Toxmphm 

aLpha-BHC 

alpha-Chlordmnm 

bmtm-BHC 

. dmttm-BHC 

gmnw-BHC (Lindmnm) 

gmmwChlordmnm 



NAVAL SUBMARINE BASE - NEU LONDOIi 

AREA-A LANDFILL 

CHEWCAL ANALYSIS SUWARY FOR PESTICIDES ARD PCB'S 

-nP-r- 

l SAMPLE ID: 2LfB20 (6-a) l 

-mnn**m 

sauplt Collection Date: ll/D9/93 

Lab Receipt Data: 11/09/93 

Smtple AnmLyais Date: 12f22f93 

Analytt 
--.................. 

4.4'.DDD 

4,4'-DDE 

4.4'.DOT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

3-oclor-1254 

Aroclor-1260 

Ditldrin 

Edosulfmn 1 

Endosulfmn 11 

Endosulfmn sulfate 

Endrin 

Endrin l ldmhydm 

Endrin ketone 

Heptmchlor 

Heptmchlor epaxidm 

Wethoxychlor 

Toxmphm 

alpha-BHC 

aLpha-Chlordmnm 

bmtm-BHC 

delta-BHC 

ganmm-BHC (Lidmne) 

gmmwChlordmnm 

Mtthmd: 355o,a0aof2 Lm&rmtory ID: 31u69-012 

Cmncmntrmtim Units: UGfKG 

Lmb Result 

or DL 
. . . . ..I.......... 

Vmlidmtion Data 
. . . . . . . . . . . . . . . 

J P 

U 

PB 

U 

U 

U 

U 

U 

U 

P 

U 

U 

J 

U 

U 

JP 

P 

U 

JP 

U 

U 

U 

U 

U 

U 

- u 

U 

34.00 

4.10 

13.00 

2.10 

41.00 

a3.00 

41-w 

41.00 

41.00 

300.00 

41.00 

4.10 

2.00 

4.10 

4.10 

3.90 

91.00 

5.90 

2.10 

.66 

21.00 

210.00 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

J 



NAVAL SUBCURINE BASE - NEU LONDOW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SLMARY FOR PESTICIDES AtID PCB'S 

P-n 

l SAMPLE ID: 2LTB23 (4-8) * 

*-*M*Hll-- 

Svrple Coliection Date: llffflf93 Method: 3550,8080/2 Lmbormtory ID: 38369-009 
Lab Receipt Date: llfO8f93 

Svlple Anmlysis Date: 12/22/93 Cwentrmtion Units: UGfKG 

Anmlytt 
-----.-...................... 

Lmb Result 

or DL 
I................ 

4,4'-000 

4.4'.DDE 

4,4'-DDT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-'1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Dieldrin 

Endosulfmn 1 

Endosulfmn 11 

Endomulfmn sulfmtc 

Endrin 

Endrin l ldmhydm 

Endrin ketonm 

Heptmchlor 

Heptmchlor mpoxidm 

Hethoxychlor 

Toxmphm 

alpha-BHC 

aLpha-Chlordmne 

bets-BHC 

delta-BHC 

@asots-8HC (Lindmne) 

gmw#nm-Chlordmne 

Vmlidmtion Data 
. . . . . . . . ..I.... 

360.00 

360.00 

360.00 

190.00 

3600.00 

7300.00 

3600.00 

3600.00 

3600.00 

51000.00 

3600.00 

360.00 

190.00 

360.00 

360.00 

470.00 

360.00 

360.00 

79.00 

190.00 

1900.00 

19000.00 

190.00 

190.00 

190.00 

190.00 

190.00 

190.00 

UJ 

U 

U 

JP 

U 

U 

U 

U 

U 

U 

U 

U 

U 



NAVAL SUBMARINE BASE - NEU LOWDOW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SLMIARY FOll PESTICIDES AND PCB's 

Sunplt Collmctimn Date: 11/12/93 Method: 3SSO,808Of2 

Lmb Receipt Date: llfl2f93 

Svlplt Anmlymis Date: ltf22f93 Concmntrmtimn Units: UGfKG 

Lmbormtory 1D: 38416-005 

Anmlyte 
. . . . ..~................~..... 

Lmb Rmsult 

or DL 
. . . . . . . . . ...*.... 

4,4'-DDD 

4,4’-DDE 

4.4’.DOT 

Aldrin 

Armclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1218 

Aroclor-12S4 

Aroclor-1260 

Ditldrin 

Endosulfmn I 

Endosulfmn 11 

Endosulfmn sulfate 

Endrin 

Endrin l ldthydm 
Endrin kmtonm 

Hmptmchlor 

Heptmchlor epoxide 

Wethoxychlor 

Toxmphmnm 

alpha-BHC 

alpha-Chlordmnm 

bets-BHC 

dmltm-BHC 

gm-BHC CLindmnm) 

gwmam-chlordmnm 

PB 

JP 

U 

U 

U 

U 

U 

U 

P 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

P 

U 

U 

U 

U 

9.60 

4.20 

1.50 

1.90 

36.00 

IJ.00 

36.00 

36.00 

36.00 

49.00 

36.00 

3.60 

1.90 

3.60 

3.60 

3.60 

3.60 

3.60 . 
1.90 

1.90 

19.00 

190.00 

1.90 

2.00 
1.90 
1.90 
1.90 
1.90 

Vmlidstion Data 
. . . . . . . . . . . . . . . 

J 

J 

3.60 UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J 

UJ 

UJ 

UJ 

UJ 

. 



NAVAL SUBMARINE EASE - NEU LDNDOU 

AREA-A LANDFILL 

CHEMICAL AUALYSIS SUW&ARY FOR PESTICIDES AND PCB’S 

mm*-m+r-r 

* SAMPLE ID: 2LTB28 (4-6) . 

.H.***~..*.*~.)t~*.*~"*~ 

Smnplt Collection Date: llf12f93 Method: 355o,aoaof2 

Lab Receipt Date: llf12f93 

Sample Analysis Date: 12f22fQ3 Concentration Units: UGfKG 

Lmb Result 

AMlytt or DL 
. . . . . . . . . . . . ..I.............. . . . . . . . . . . . . . . . . . 

Laboratory ID: 38416-006 

Validation Data 
. . ..I.......... 

J 4,4’-DOD 

4,4'-DDE 

4,4'-DDT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Ditldrin 

Endosulfmn 1 

Endosulfmn 11 

Endosulfmn sulfate 

Endrin 

Endrin l ldthyde 

Endrin kttonm 

Htptmchlor 

Htptmchlor epoxide 

Hethoxychlor 

Toxephmne 

alpha-BHC 

alpha-Chlordmne 

bets-BHC 

delta-BHC 

@mamwBHC (Lif&W 

gmmne-Chlordmne 

PB 

U 

P 

U 

U 

U 

U 

U 

U 

E 

U 

P 

U 

U 

JP 

U 

U 

JP 

U 

U 

U 

U 

U 

U 

U 

U 

U 

490.00 

35.00 

58.00 

18.00 

350.00 

RD.00 

350.00 

350.00 

350.00 

6600.00 

2500.00 

35.00 

31.00 

35.00 

35.00 

20.00 

35.00 

35.00 

5.00 

18.00 

180.w 

iaw.00 

18.00 

18.00 

18.00 

18.00 

18.00 

18.00 

58.00 UJ 



NAVAL SUBMhRINE BARE - NEU LDBDW 

AREA-A LABDFILL 

CBEBICAL ABALYSIS SLMARY FOR PESTXCIDES AYD PCB'S 

l SAMPLE ID: 2LTBZa (4.6)DL l 

-nMllumn-m- 

Sanplt Collection Data: 11112f93 

Lmb Receipt Data: llf16f95 

Smaplt Anmipis Date: l2f3OfQ3 

Afulyte 
-----..-.--...........~...... 

4.4'.DOD 

4.4'.DDE 

4.4'.DOT 

Aldrin 

Armclor-1016 

Arocior-l221 

Aroclor-1232 

Aroclor-1242 

Armclor-124a 

Aroclor-12% 

Aroclor-1260 

Dimldrin 

Endomulfmn 1 

Endosulfmn II 

Endosulfmn sulfate 
Endrin 

Endrin mldmhydm 

Endrin kmtmnm 

Heptmchlor 

Heptmchlor epoxidm 

Mcthoxychlor 

Toxmphm 

alpha-BHC 

aLpha-Chlordmnm 

bets-BHC 

kltm-BHC 

gmmsm-BHC (Lindmc) 

gmlmlm-chlordmna 

Bethod: 3550,K#0/2 

Cmncmntrmtimn Units: UGfKG 

Lmb Result 

or DL 
. . . . . . . . . . . . . . . . . 

DP 420.00 
DP 270.00 

U 1aO.w 

U 90.00 

U 1800.00 

U 3600.00 

U laOO.00 

U laOO.00 

U 1aO0.00 

D 8100.00 

U 69.00 

U 1aO.w 

U w.00 

U 1aO.00 

U 180.00 

U 1aO.00 

U 1aO.00 

U 180.00 

U 90.00 

U 90.00 

U wo.00 

U ww.w 

U pa.00 

U 90.00 

U 30.00 

U w.w 

- u 90.00 

U 90.00 

L&oratory 10: 3(5616-006DL 

Vmlidmtimn Data 
SW............. 

J 

J 



NAVAL SUBMARINE BASE - NEW LONDON 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUWARY FOR PESTICIDES AND PCB'S 

".r**- "*.e+".**.*-.** 

l SAMPLE ID: tLTB29 (10-12) l 

n*..**.- mrrmmm 

Surplt Collmctimn Date: llfl4f93 atthod: 355o,aoaof2 Lmbormtoty ID: 38442-007 

Lab Receipt Date: llflCf93 

Svrplt Anmlysis Date: 12/U/93 Concentration Units: UGfKG 

Lab Result 

Analytt or DL Vmlidmtimn Data 
. . . . . . . . . . . . . ..L............. . . . . . . . . . . . . . . . . . 

4,4'-ODD 

4,4'-DDE 

4,4'-DDT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-12S4 

Aroclor-1260 

Ditldrin 

Endosulf an I 

Endosulfmn II 

Endosulfmn sulfate 

Endrin 

Endrin l Uthydt 

Endrin ketone 

Heptmchlor 

Htptmchlor mpaxidc 

Htthoxychlor 

Toxephm 

alpha-BHC 

alpha-Chlordmnm 

bets-BHC 

delta-BHC 

gyms-BHC (Lindmne) 

game-Chlordmne 

EB 

P 

E 

U 

U 

U 

U 

U 

U 

P 

U 

JP 

U 

U 

U 

U 

U 

U 

U 

JP 

U 

U 

U 

i800.00 

220.00 

no.00 

18.00 

360.00 

72O.W 

360.00 

360.00 

360.00 

490.00 

360.00 

27.00 

18.00 

36.00 

36.00 

36.00 

36.00 

36.00 

18.00 

4.30 

180.00 

1800.00 

18.00 

86.00 

18.00 

18.00 

18.00 

84.00 

UJ 

J 



MAVAL SUBMARtWE BASE - IIEU LDUDDtI 

AREA-A LAUDFILL 

CHEMICAL AMALYSIS WY FOR PESTICIDES AND PC8’S 

seam-*men- 

l !MPLE ID: tLTB29 (lo-12)DL l 

n-•II1----- 

Supple Collection Date: llflCf93 

Lab Receipt Date: llf17f93 

Saaplt Anmlysis Date: 12f3Df93 

Anmlytm 
--------.I...........~~...... 

4,4’-DOD 

4,4’-DDE 

4,4'-DOT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-tU2 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Armclor-1260 

Dimldrin 

Endomulfmn I 

Endosulfmn II 

Endosulfmn sulfate 

Endrin 

Endrin l ldehyde 

Endrin ketone 

Heptmehlor 

Hmptmchlor mpoxide 

Methoxychlor 

Toxmphm 

alpha-BHC 

l lphm-Chlodmnm 

bets-BHC 

delta-BHC 

m-BHC (Lindmne) 

gmmnmm-chlodmnm 

Method: 3550,EtOSOft 

CSnCSfWStiSt7 Units: UGfKG 

Lmb Remult 

or DL 
..e.............. 

D 1700.w 

U 360.00 

0 690.00 

U 180.00 

U 3600.00 

U R00.00 

U 3600.00 

U 3600.w 

U 3600.00 

U 3600.00 

U 3600.w 

U 360.00 

U i80.00 

U 360.00 

U 360.00 

U 360.00 

U 360.00 

U 360.00 

U 180.00 

U iao.00 

U lBOO.00 

U lBOoo.w 

U 1BO.w 

U 18O.W 

U 180.00 

U 180.00 

- u 180.00 

U 180.00 

L&oratory ID: 3B442-007DL 

Vmlidmtion Data 
. . . . . . . . . . . ..I. 

690.00 UJ 



Vmlidmtion Date 
. . . . . . . . . . . . . . . 

J 

J 

Mm SUBMARINE BASE - NEW LWDW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUWIARY FOil PESTICIDES AND PCS’S 

-****9eew+t***w***eee 

* SAMPLE ID: tLTB31 (8-10) l 

~.*..~.*.****“..~~~.*** 

Sanplt Collection Date: llfl4fV3 bkthd: 3550,8080~2 I&oratory ID: 38442-008 
Lab Receipt Date: 11/14/93 

Smnplt Anmlysis Date: 12/22/93 Concmntrmtion Units: UC/KG 

Anmlytt 
.-..-...............___I_____ 

Lmb Result 

or DL 
. . . . . . . . . . . . . . . . . 

4,4'-DOD 

4,4'-DDE 

4.4'.DDT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Dieldrin 

Endosulfmn I 

Endosulfsn 11 

Endosulfmn mulfmtt 

Endrin 

Endrin mldmhydm 

Endrin ketone 

Heptechlor 

Heptmchlor epexide 

Mtthoxychlor 

Toxephene 

alpha-BHC 

alpha-Chlordmne 

bets-BHC 

delta-BHC 

gmmnm-BHC CLindmnm) 

gemM-Chlordmne 

PB 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

410.00 

450.00 

410.00 

19.00 

380.00 

760.00 

380.00 

1700.00 

380.00 

2100.00 

380.00 

38.00 

19.00 

38.00 

38.00 

38.00 

63.00 

38.00 

19.00 

19.00 

lW.00 

lWO.00 

19.00 

19.00 

19.00 

19.00 

19.00 

19.00 



NAVAL SUEUARINE BASE - NEU LOWOw 

AREA-A LANDFILL 

CHEMCAL ANALYSIS SLRWRY FOR PESTICIDES AND Pews 

sumc Collection Dar: ll/Oa/93 Method: 3550,8080/2 
Leb Receipt oae: 11/08/93 

Smpit Anelyair Date: 12/U/93 Concentration Unita: W/KG 

Laboratory SD: M-010 

Amlyte 
. . . . . . . . . . . . . . . ..I........... 

Lab Result 

or 01 
. . . . . . . . . . . . . . ..I 

Velidetion Data 
. . . . . . . . . . . . . . . 

4.4’~ODD u 
4,1'-00E u 
1,C'-mt U 

Aldrin U 

Aroctor-1016 U 

Aroctor-1221 U 

Aroclor-1232 U 

Aroclor-1242 U 

Aroclor-1240 U 

Aroclor-12% E 

Aroclor-1260 U 

Dieldrin U 

Endosulfan I P 
Endosulfen II U 

Endosulfen sulfate U 

Endrin JP 

Endrin l ldehyde U 

Endrin ketone U 

Heptrch Lor U 

tkptachlor epoxide U 

Mcthoxychlor U 

Toxaphene U 

alpha-BtlC U 

alpha-Chlordm U 

beta-BHC U 

de1 tr-BHc U 

gluma-BHC (Lindane) U 

ganlno-chlordane U 

sm.00 
370.00 

370.00 

190.00 

3700.00 

7~00.00 

3700.00 

37oo.00 

37oo.00 

7lOOO.oo 

37oo.oo 

37o.w 

340.00 
330.00 

370.00 

200.00 

370.w 

3'10.00 

19O.w 

190.w 

19oo.w 

19000.w 

19O.w 

190.00 

190.w 

190.00 

190.00 

190.00 



NAVAL SUBMARINE BASE - NEU LDNDON 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SLWARY FOR PESYICXDES AND PCB’S 

-**#a- 

* SAMPLE ID: 217833 (4.8)DL l 

*- -~~*~l**.~.- 

triple Collection Date: ll/o8/93 Method: 3S50,8080/2 Loboratory ID: 38369.o10DL 

Lab Receipt Date: ll/ll/93 

Sonple Analysis Date: l2/31/93 Concentration Units: UC/KG 

Lab Result 

Analyte or DL 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

4,4l-DD~ 

&,&*-DDE 

4,C’-DD1 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-12bO 

Dieldrin 

Endow1 fen I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin l ldehyde 

Endrin ketone 

Heptachlor 

Heptrchlor epoxide 

Methoxychlor 

Toxaphme 

alpha-BHC 

alpha-Chlordane 

beta-BHC 

delta-EHC 

gamwBHC (Lindnne) 

game-Chlordane 

U 

U 

DJP 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

37Do.00 

37Do.00 

37DD.OD 

1900.00 

37000.00 

7c000.00 

37000.00 

37000.00 

37000.00 

100000.00 

37000.00 

3700.00 

390.00 

3700.00 

3700.00 

37Do.00 

37Do.00 

37DO.DO 

19OD.DO 

1900.00 

19000.00 

190000.00 

1900.00 

1900.00 

lWO.00 

1900.00 

1900.00 

1900.00 

Validation Data 
. . . . . . . ..I..... 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J 

UJ 

UJ 

J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 



NAVAL SUMARIYE BASE - NEW LDNDOW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUWARY FOR PESflCIDES AND PCS’S 

Sanple Collection Date: 11/14/93 Method: 3550,8oBD/2 hboretory ID: =2-009 
Lab Receipt Date: 11/N/93 

Sample Anelyais Date: 12/U/93 cawentration Units: UC/KG 

Analyte 
. . . . . . . ..I................... 

Lab Result 

or 01 
. . . . . . . . . . . . . . . . . 

4,@-000 

L,L’-00E 

L,4’-DOT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aruclor-1248 

Aroclor-12% 

Aroclor-1260 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 
Heptachlor 

Heptachlor epoxide 

Methaxychlor 

Toxaphm 
alpha-BHC 

alpha-chlordane 

beta-BHC 

delta-BHC 

gamwBHC Clindane) 

galmm-chlordane 

PEB 

P 

E 

U 

U 

U 

U 

U 

U 

U 

U 

JP 

U 

U 

U 

U 

P 

U 

U 

J 

U 

U 

U 

2200.00 
tBD.00 

1300.00 

20.00 

380.00 

no.00 

10.00 

380.00 
3ao.00 
3aD.00 
3110.00 

35.00 

20.00 

38.00 

3a.00 
38.00 

40.00 
3B.00 

20.00 

5.30 

200.00 

2DDD.W 

20.00 

loo.w 

20.00 

20.00 

20.00 

95.00 

Validation Data 
. . . . . . . . . . . . . . . 

J 

J 

J 

. 

UJ 

J 



NAVAL SWHAR1NE BASE - NEW LDRDW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS BLRUARY FOR PESTICIDES AND PCB’S 

P-m- 

* SAMPLE ID: 2LfB39 (10.12)DL * 
ma+--n*n**-•*nw- 

Sanplc Collectim Date: 11114193 Method: 3550,8080/2 Laboretory ID: 38412.QQWL 
Lab Receipt Dete: 11/17/93 

Savle Anelysis Date: 12/30/93 Concentration Units: &/KG 

Analyte 
-............................ 

4.4’~000 

k,b’-DDE 

C,~‘-~DT 

Aldrin 

Lab Result 

or DL 
I................ 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1212 

Aroclor-1248 

Aroctor-12% 

Aroclor-1260 

Dieldrin 

Endosulfan I 

Endosul fan I I 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 
Endrin ketone 

Heptechlor 

Heptachlor epoxide 

Methoxychlor 

foxaphene 

alpha-BHC 

alpha-Chlordane 

beta-BHC 

de1 ta-BHC 

gamna-EIHC (Lindane) 

gamsa-Chlordan 

0 2600. DO 

U 380.00 

0 1200.00 

U 200.00 

U 3800.00 

U m0.00 

U 3800.00 

U 3aoD.00 

U 38DO.W 

U 3800.00 

U 3a00.00 

U 380.00 

U 200.00 

U 380.00 

U 380.00 

U 380.00 

U 3aO.00 

U 380.00 

U 200.00 

U 200.00 

U 2000.00 

U 20000.00 

U 200.00 

U 200.00 

U 200.00 

U 200.00 

U 200.00 

U 200.00 

Validation Data 
. . . . . . . . . . . . . . . 

J 

. 



NAVAL WINE BASE - NEY LWDW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS su)uRY FOR DIOXIN #wPDLMDS 

-r--m 

l SMPLE la.: 2LTB13 (O-2) . 

Smple Collection Date: 

Lab Receipt Date: 11/13/93 

Svrple Analysis Date: 11/20/93 

Method: SU 82280 Laboratory ID: 16369.10 

Concmtratim Units: ug/kg 

kvlyte 
-............................ 

1234678.HPQ)D 

123467#b~~~Df 

lZUTB-HXQID 

123478-~~~D~ 

1234789.HPeDF 

123678.HXWD 

1236?&HXeDF 

123?&PEQ)D 

12378.PEeDF 

123789.HXCDD 

123789.HXWF 

234678-~~~ 

23478.PECDF 

237B-TeDD 

237B-TCDF 

OCDD 

DWF 

Lab Result 

or 01 
. . . . . . . . . . . . . . . . . 

U A64 

U -301 

U -127 

U ,334 

U .219 

U .157 

U .055 

U 290 

U -222 

U -314 

U A62 

U -120 

U .OM 

U -183 

U .D68 

1.592 

U .379 

Validation Data 
. . . . . . . . . . . . . . . 



NAVAL SWURINE BASE - NEU LOWDOll 

AREA-A LANDFILL 

CHEMICAL ARALYSIS SUWARY FOR DIDXIN CDWUJNDS 

l SAMPLE ID: 2LTB23 (L-8) l 

-- -r~rrm.~ 

Sample Collection Date: 

Lab Receipt Date: 11/13/93 

Saw+ Analysis Dete: 11/2I/93 

Method: Si 8280 Laboretory ID: 16369.05 

Concentration Units: ug/kg 

AMlytt 
--........................... 

1%618-HPWD 

1234678.NPWF 

123478.HXWD 

123&78-HXWF 

1=789-NPWF 

123678.HXWD 

123678.HXWF 

12378.PEW0 

12378.PEWF 

123789.HXWD 

123789.HXWF 

U&678-HXWF 

23478-~EW~ 

23?8-TWD 

2378.TCDF 

OWD 

OWF 

Lab Result 

or DL 
. . . . ..I.......... 

0 -653 

U -251 

U 1.153 

U -256 

U .918 

U 1.169 

U -742 

U .458 

U .178 

U 1.698 

U -374 

U 1.086 

U .079 

U -210 

U 422 

U 1.982 

U .w2 

Validation Data 
. . . . . . . . . . . . . . . 

. 



NAVAL SUgHARINE BASE - NEU LDNDOW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SlMARY FOR DIDXIN CDMPDWDS 

-*~*~**oaae9 

l SAMPLE ID: 2LTB33 (C-8) . 
----m-m 

Smple Collection Date: 

Lab Receipt Data: 11/13/93 

Saaple Analysis Date: 11/20/93 

Anmlyte 
-.-..a..w-................s.. 

1234678.HPWD 

123&78-1~~~ 

ltU?8-HXWD 

Z%~~-HXWF 
1=789-HPWF 

123678.HXWD 
123671%~~~~ 

12378.PEW0 

12378.PEWF 

123789.HXWD 

123789.HXWF 
23&678-HXWF 

23478.PEWF 
2378.TWO 
2378.TWF 
DWD 

DWF 

Validation Data 
. . . . . . . . . . . . . . . 

Method: SU 8280 Labaratoy ID: 16369.08 

Concantration Units: ug/kg 

Lab Result 

or 01 
. . . . . . . . . . . . . . ..I 

U .u7 
-246 

U .115 

.3w 
U .137 

U -214 

.153 

U .113 

U -148 

U 298 

U .Lll 

U A85 

U .095 

U .D39 
U 189.000 

1.626 

U 1.029 



NAVAL SUBMABINE BASE - NEU LWDW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SWMARY FOR INDBG4NIC CDWDUNDS 

-mm-•tn******m 

* SAMPLE ID: 2LtB16 (O-2) l 

W-l-- 

Smple Collrtion Date: 11/M/93 Method: 3050,6DlO/2 Laboratory ID: 383D4-DD9 

Lab Receipt Date: ll/D6/93 

Snple Analysis Date: 12/D9/93 Concentration Units: MC/KG 

Analyte 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Lab Result 

or 01 
. . . . . . . . . . . . . . . . . 

Validation Data 
. . . . . . . . . . . . . . . 

Alminm, total 

Antimony, total 
Arsenic, total 

Bariun, total 
Berylliun, total 

Boron, total 

Cadnirm, total 
Calciun, total 
Chromiun, total 
Cobslt, total 
Copper, total 
Iron, total 
Lead, total 

Magnesiun, total 
Manganese, total 

Mercury, tots1 

Nickel, total 

Potassiun, total 
Seleniun, total 

Silver, total 

Sodi un, total 
That 1 iun, total 

Total Cy8nide 

Vanadiun, total 
Zinc, total 

UN 
BN 
l 

B 

8 

N 

N 

B 
. 

F 

N 

-.. 
B* 

B 

U 

8 

E 

8710.00 

3.20 

2.00 

49.00 

A4 

2.70 

1.50 

4680.00 

lL.00 

6.40 

17.90 

12400.00 

38.20 

296o.00 

176.00 

-09 

10.00 

lS6D.W 

23 

38 

L11.00 

.28 

A8 

23.50 

81.20 

UJ 

J 

J 

u 

J 

J 

J 

J 

U 

J 

UJ 

U 

J 



NAVAL BUBHARINE BASE - NEU LDNDDR 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SWARY FOR 1NORWIC CanPUJRDS 

* SAMPLE ID: tLTB17 (O-2) l 

Sample Collection Date: ll/D3/93 

Leb Receipt Date: 11/06/93 

Smple Anslysis Date: 12/09/93 

Amlyte 
---.......................... 

Aluninun, total 

Anti-, total 

Aramic, total 
Barb, total 

Beryll iun, total 
Boron, total 
Cachniun, total 
Calciun, total 
Chromiun, total 
cobalt, totat 
topper, total 

Iron, total 
Lead, total 
Magnesiun, total 
Manganese, total 

Mercury, total 

Nickel, total 

Potassiun, total 
Sslmiun, total 

Silver, total 

Sodim, total 

Thai Liun, total 

Tot81 Cymidt 

Vanadiun, total 

Zinc, total 
. 

Method: 3050,6D10/2 Laboratory ID: 38X%-010 

Concmtration Units: &/KG 

Lab Result 

or 01 
. . . . . . . . . . . ..I... 

Validation Data 
. . . . . . . . . . . . . . . 

N 

w 
l 

B 

N 

N 

l 

N 

U 

8 

E 

5990.00 

17.m 

1.50 

lW.00 

1.90 

10.30 

4.70 

5580.00 

26.50 

14-m 

x5.00 

15600.00 

449.00 

3S7D.00 

2n.w 

-24 

47.8o 

1310-w 

.34 

2.30 

2050.00 

AD 

22 

31-m 

102D.00 

UJ 

UJ 

J 

U 

J 

J 

J 

J 

U 

J 

UJ 

U 



NAVAL SUBMARINE BASE - NEU LDNDDN 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUNWRY FOR INORDANIC WMPWNDS 

l SAMPLE ID: 2~I~l8 co-21 l 

Pn****w*- 

Sample Collutim Date: 11/02/93 
Lab Receipt Date: 11/W/93 

Smle Analysis Date: 12103193 

Analyte 
--...............I........... 

Aluainun, total 

Anti-, total 
Arsenic, total 
Bariun, total 
Beryllius, totaL 

Berm, total 

Ca&sius, total 

Calciuii, total 
Chrcnniun, total 
Coblt, total 
Copper, total 
Iron, total 
Lead, total 

Magnesia, tot81 

Manganese, total 
Mercury, total 

Nickel, total 
Potassiun, total 
Seleniun, total 
Silver, total 

Sodiua, total 

Thalliun, total 

Total Cyanide 

Vanadius, total 

Zinc, total 

Methm: 3050,6010/2 Laboratory ID: 38259-003 

Cmcentratim Units: iUi/KG 

Lab Result 

or 01 
. . . . . . . . . . . . . . . . . 

Validation Data 
. . . . . . . . . . . . . . . 

N 

B 

. 

N* 
l 

EN* 

N 

U 

BN 

8 

U 

BN 

N* 

5150.00 

14.30 

2.70 

87.40 ' 

2.20 

11.60 

3.50 

3560.00 

18.10 

10.40 

871.00 

12200.00 

2u.00 

2120.00 

285.00 

-61 

31.8o 

1120.00 

-46 

1.30 

354.00 

-44 

.lO 

16.40 

5340.00 

UJ 

U 

J 

UJ 

J 

J 



NAVAL BUBWRINE BASE - NEU LWDOR 

AREA-A LANDFILL 

CRENIUL ANALYSIS SlRWARY FOR INDRWIC CoclpQlNDS 

l BAMPLE ID: 211819 (2-1) l 

knple Collactim Date: 11/10/n 

Lab Receipt Date: 11/13/93 

Sauqale Analysis Dote: 12/W/93 

AnaLytc 
. . . . . . . . . . ..I................ 

Aluninun, tot81 

Anti-, tot81 
Arsenic, total 
Barium, total 
Beryll iun, total 
Boron, tot81 

Cadniun, total 

Calciun, total 

Chraniun, total 
Cobalt, tot41 
Cower, tot41 

Irm, total 
Lead, tot41 
Magnesiun, total 

Manganeee, total 
Mercury, total 

Nickel, tot81 
Potossiun, total 

Selaniun, total 
Silver, total 

Sodiun, total 

Thai 1 iun, tot81 

Total Cyanide 

Vanadiun, total 

Zinc, total 

Nethod: 3050,6010/2 Laboratory ID: 38407-001 

Concantratim Units: MC/KG 

Lab Result 

or 01 
. . . . . . . . . . . . . . . . . 

Validation Data 
. . . . . . . . . . . . . . . 

N 
ml 
. 
B 
8 
N 

N 
8 
. 

F 

N 
8 
BNW 
l 

7000.00 
44.60 

2.10 

115.00 

43 

14.90 

2.20 
8140.00 

31.40 
7.7D 

815.00 
2bcw.w 

307.00 
1910.00 
465.00 

.24 
Bl.LO 

lD80.00 

A6 

38.90 

1120.w 
29 
39 

16.80 

915.00 

J 

J 

J 

J 

UJ 

J 

J 



NAVAL SUBMARINE BASE - NEU LDRDDR 

AREA-A LARDFILL 

CHEMICAL ANALYSIS SUWWY FOR INORGANIC -0s 

Staple Coltutim Date: 11/05/93 Method: 3050.6010/2 Laboratory IO: 38328-001 

Lab Receipt Dote: ll/D9/93 

Svnple Analysis Date: 12/D9/93 Concentretim Units: MG/KG 

Analyte 
.-..I........................ 

Aluninun, total 

Antimmy, total 

Arsenic, total 
Bariun, total 
Bawl liun, tote1 
Borm, tot81 
Ctiiun, total 
Colciun, total 
Chraniun, total 

cobalt, tot41 

Copper, tot41 
Iron, total 

Lead, tot81 

Magnesiun, total 

Manganese, total 
Mercury, total 

Nickel, total 
Potossiun, tot41 

Seleniua, total 
Silver, tot41 

Sodiun, total 

The1 liun, total 

Tot41 Cyanide 

Vanadius, tot41 
Zinc, total 

Lob Result 

or 01 
. . . . ..I.......... 

UN 

N 

8 
l 

N 

UP 

P 

8 
w 
B 

E 

5600.00 
1.30 

-87 
29.50 

29 

-95 

A8 

876.00 

8.30 
3.80 

23.00 
886D.00 

13.70 

1680.00 

93.90 
-05 

13.60 

1070.00 

.13 

.15 

140.00 

-16 

.I2 

13.80 

36.60 

Validation Data 
. . . . ..I........ 

UJ 

UJ 

J 

J 

J 

J 

J 

U 

J 

J 

U 

U 

J 



NAVAL SUBMARINE BASE - NEU LDNDDN 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SuluRY FOR INORWIC ooIIpQ)yDS 

l SAMPLE ID: 211813 CO-21 l 

-nn-- 

Sanpla Collutim Date: ll/D9/93 

Lab Receipt Dote: 11/11/93 

Saqde Analysis Date: 12/D9/93 

Analyte 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Aluninun, tot81 

Antiamy, total 

Arsenic, tot81 

Barius, total 
Berylliun, total 
Borm, tot81 

Cadniw, tot41 

Calciun, tot41 

Chromim, total 
Cobalt, total 
Copper, tot41 
Iron, total 

Lead, total 

MaBnesiun, total 

Manganese, total 

Mercury, total 

Nickel, tot81 

Potassiun, total 
Seleniua, tot41 

Silver, tot41 

Sodiun, total 

That liun, tot81 

Total Cyanide 

Vanadiun, tot41 

Zinc, total 

Method: 3050,6010/2 Laboratoy ID: 38369-003 

Cmcentratim Units: MG/KG 

Lab Result 

or DL 
. . . . . . . . . . . . . . . . . 

Validstim Data 
. . . . . . . . . . . . . . . 

UN 
BH 
8. 

B 

U 

BH 

N 

8 
l 

tr 

N 

LF 
8 

w 

B 

E 

5450.00 
3.60 

-95 

13.10 

.a3 

2.60 

.91 

1LW.W 

12.10 

8.00 
101.00 

lD3OO.W 

119.00 

2c00.00 

134.00 

-22 

26.00 
1330.00 

22 

.A1 

121.00 

26 

.W 
17.30 

27D.w 

UJ 

UJ 

J 

J 

J 

UJ 

U 

J 



NAVAL SUBWARINE BASE - NEU LDNDDR 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SJM&RY FDR INORGANIC COWWNOS 

l SAMPLE IO: 2Lf820 (6-8) . 

Svrple Collutim Date: ll/D9/93 

Lob Receipt Date: 11/11/93 

Smplc Analysis Date: 12/D9/93 

Analyte 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Aluninun, total 

Antimony, tot81 

Arsenic, total 
Barium, total 

Beryll iun, tot81 

Boron, tot81 
Cadniun, total 

Colciun, total 
Chraiun, total 
Cobalt, total 

Copper, tot41 
Iron, tot41 
Lead, total 
Mognesiun, total 
Manganese, total 
Mercury, total 

Nickel, tot81 

Potessiun, tot41 

Seleniun, total 

Silver, total 

Sodiun, total 

lhalliun, total 

Total Cyanide 

Vanadiun, total 

Zinc, tot41 

Method: 3OSO,6D10/2 Laboretory ID: 38369-004 

Cmcentrotim Units: MS/KS 

Lab Result 

or 01 
. . . . . . . . . . . . . . . . . 

Volidatim Dot8 
. . . . . . . . . . . . . . . 

N 

NS 
* 

B 

BY 

N 

B 
l 

N* 

U 

N 

714O.W 
58.80 

5.00 

103.00 
1.50 

9.40 

.56 
7520.00 

30.00 
6.M) 

174.00 
29500.00 

663.00 

1570.00 

216.00 

-02 

58.90 
991.00 

-21 

26 

367.00 

-24 

.ll 

13&00 

499.00 

J 

J 

J 

J 

UJ 

J 

UJ 

U 

J 



NAVAL SUBMARINE BASE - NEU LOWDOY 

AREA-A LANDFILL 

CHEMICAL ANALYSIS WY FOA INaRGANIC c##xw)S 

VW*--- 

* SAHPLE ID: 2LT822 (6-B) l 

-- -rrrm- 

Sample Collectim D8te: 11/05/93 

Lab Receipt Dote: 11/09/93 

Smple Anslysis Date: 12/W/93 

kulyte 
. . . . . . . . . . . . . . . . . ..~...~~..~. 

Aluninus, total 
Antimony, total 
Arsenic, total 

Bariun, total 

Beyll ius, total 
Boron, total 
Cadniun, total 
Calciua, total 
Chraniun, total 

Cobrlt, total 

Copper, tot41 
Iron, total 
Lead, tot41 
Magnasiun, total 
Manganese, total 

Mercury, total 

Nickel, total 

Potassiun, total 

Seleniun, total 
Silver, total 

Sodiua, total 

That 1 iun, total 

lot81 Cyanide 

Vandiua, total 

Zinc, total 

Method: 3050,6010/2 Laboratory ID: 38328-002 

Concantratim Units: MC/KG 

Lab Result 

or 01 
. . . . . . . . . . . . . . . . . 

Validstim Oats 
. . . . . . . . . . . . . . . 

N 

NS 
l 

8 

N 

N 

. 

P 

N 

B 

9000.00 

134.00 

10.60 

c2o.w 

1.70 

m.80 

5.20 

lROO.OO 

289.00 

122.00 

21600.00 

157Do0.00 

1780.00 

4780.w 

1150.00 

.67 

1440.w 

1490.00 

-36 

12.60 

1610.00 

2.10 

.25 

13.20 

9850.00 

J 

J 

UJ 

J 

U 

J 

J 



NAVAL SUBWRINE BASE - NEW LaDON 

AREA-A LARDFILL 

CHEMICAL ANALYSIS SWARY FOR IYORGAMC COWOUNDS 

pm-- 

* SAMPLE ID: 2LYB23 (0-B) . 

"Mm. -rn-- 

Svlplc Collection Date: ll/OB193 Method: 3050,6010/2 Ldwrmtory ID: 3B369-001 

Lnb Receipt Date: 11/11/93 

Sample Analyais Date: 12/09/93 Concentration Units: MG/KG 

Lab Result 

Analyta or DL 
-------_-I-____---_.--------- ~~I~~.~~-~--~-~-- 

Aluninun, total 
Antimony, total 

Arsenic, total 

Bariun, total 
BeryL 1 iun, total 
8orrm, total 

Cahiun, total 

Calciun, total 
Chraniun, total 
cobalt, total 
Co-r, total 
Iron, total 
Lead, total 
Wegnesiun, total 

Manganese, total 

Mercury, total 

Nickel, total 

Potassiun, total 

Seleniun, tot*1 

Silver, total 

Sodiun, tot81 

Thalliun, total 

Total Cyanide 

Vanadiun, total 

Zinc, total 

Y 

Nf 
l 

B 

B 

Y 

Y 

l 

I 

BN* 
l 

w 
B 

E 

7Bko.00 

26.90 

3.00 

667.00 

A4 

19.00 

10.00 

9960.00 

36.60 

14.60 

3900 .oo 

21500.00 

7O5.00 

6290.00 

376.00 

1.10 

63.40 

1260.00 

.93 

12.20 

3no.00 

31 

a 

32.60 

1550.00 

U 

J 

J 

J 

J 

J 

UJ 

UJ 

u 

J 



NAVAL SUBMARINE BASE - NEU LDRDON 

AREA-A LANDFILL 

CHEMICM ANALYSIS Eu))uRY FOA SNORGANIC -S 

l WPLE 10: 2L7126 (4-6) * 

---- 

Svlple Collection Date: 11/12/93 

Lab Receipt Date: “16/93 

Surplc Analysis Date: 12/09/93 

Afl4lyte 
----------I--_-_.__._________ 

Aluninun, total 

Antimony, total 
Arsenic, total 

Bariun, total 

Berylliun, total 

Boron, total 

Cubniun, total 

C8lcim, tot81 

Chromiun, total 

Cobalt, total 

Copper, total 

Iron, total 

Lead, total 

Magnesiun, total 

Hangene8e, total 

Mercury, total 

Nickel, tote1 

Potasriun, total 

Selmiun, total 

Si lvcr, total 

Sodiun, total 

Thai liun, tot81 

Total Cyanide 

Vanadium, total 

Zinc, total 

. 

Method: 3050,6010/2 Laboratory ID: uU16-001 

Concentration Units: WG/KG 

BN 

BN 
. 

B 

U 

BN 

N 

B 
. 

w 

w 

BN* 

$0 

B 

lu 

U 

E 

6590.00 

7.30 

1.50 
55.30 

.35 

2.10 

.6B 

2510.00 

lb.30 

6.10 

107.00 

11300.00 

69.60 

2650.00 

17B.00 

.16 

12.90 

17BO.00 

.33 

1.00 

267.00 

25 

.lO 

22.00 

190.00 

UJ 

J 

J 

J 

J 

UJ 

U 

U 

J 



NAVAL SUBMARINE BASE - NEW LDNDW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMNARY FOR XNORBANIC tplPDUNDS 

SvrPle Collection D8te: 11/12/93 Method: 3050.6010/2 Laboratory ID: 38416-002 

Lab Receipt Date: 11/16/93 

Seeple Analysis Date: 12/09/93 Concentratim Units: MG/KG 

Lab Result 

or DL 
..~~-~~-~I------- 

Aluninun, total 

Antimony, total 
Arsenic, total 

Barium, total 
Berylliun, total 

Boron, total 

Cabiun, total 

Calciun, total 

Chraniun, total 

Cobalt, total 

Copper, total 

Iron, total 

Lead, total 

HaBnesiun, total 

Manganese, total 
Mercury, totat 
Nickel, total 

Potassim, total 
Seleniun, total 
Silver, total 

Sodiun, total 

Thalliun, total 

Total Cyanide 

Vanadiun, total 

Zinc, total 

N 

US 
l 

B 

B 

N 

N 

B 
. 

N* 

N 

E 

6840.00 

17.60 

2.50 

65.80 

.29 

30.00 

1.40 

2680.00 

26.20 

6.80 

300.00 

61400.00 

463.00 

1880.00 

318.00 

.lO 

20.00 

lD60.00 

.20 

2.80 

406.00 

.24 

.lO 

20.50 

37E.00 

J 

J 

UJ 

J 

UJ 

J 

J 

. 



NAVAL BUBMARINE BASE - NEU LOWDOW 

AREA-A LANDFILL 

CHEWCAL ANALYSIS SlHiARY FOR lNORBANlC cDIpou((DS 

Srple Colbction Date: 11/l&/93 

Lab Receipt Date: 11/17/93 

Sarrple Analysis Date: 12/W/93 

AMlyta 
--------___________-----.---- 

Aluninun, total 
Antimony, total 

Arsanic, total 

Bariun, total 
Beryll itm, total 
Boron, total 
Cadniun, total 
klcirra, total 
Chrmiun, total 
Cobalt, total 

Copper, totd 
Iron, total 
Lead, total 

Ilagncsiun, total 
Manganese, total 

Mercury, tot81 

Nickel, total 

Potassiun, total 

Seleniun, total 

Silver, total 

Sodiun, total 

Thrlliun, total 

Total Cyanide 

vmadim, total 

Zinc, total 

Method: 3050,6010/2 Laboratory ID: 58442-001 

bICSfWStim Units: ME/KG 

N 

NS 
l 

B 

N 

N 

. 

N* 

N 

B250.00 

56.70 

4.50 

233.00 

l.BO 

58.50 

3.10 

5590.00 

44.70 

23.50 

2B30.00 

673OO.M) 

720.00 

2120.00 

503.00 

.91 

llB.00 

1110.00 

.13 

9.20 

2m.00 

.76 

.74 

27.90 

4030.00 

J 

J 

J 

J 

J 

UJ 

J 

J 



NAVAL SUBMARINE BASE - NEU LDNDOW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS WRY FOR INORWIC CDWWNOS 

Sarwle Collection Date: 11/l//93 

Lab Receipt Date: llH7/93 

SaWe Analyair Date: 12/D9/93 

. 

Analyte 
----------_-_________________ 

Aiuninun, total 

Antimmy, total 

Arsenic, total 

Bariua, total 

Berylliua, total 

Boron, total 
Cackaim, total 

Calciua, total 

Chromiua, total 
Cobalt, total 
Copper, total 
Iron, total 
Lead, total 

Magnesiua, total 

Manganese, total 
Mercury, total 
Nickel, total 

Potassiua, total 

Seleniun, total 

Silver, total 

Scdiun, total 
Thalliun, total 

Total Cyanide 

Vanadiun, total 

Zinc, total 

Method: 3050,6010/2 Ldratoty ID: 3W2-002 

Cmcentration Units: MG/KG 

N 

IS 
l 

B 

B 

N 

N 

. 

w 

N 

9280.00 

25.60 

8.60 

193.00 

.4a 

22.70 

5.30 

6930.00 

127.00 

54.40 

819.00 

146000.00 

1290.00 

3320.00 

lWO.00 

.65 

245.00 

lAO.00 

.16 

4.M 

5oo.BO 

.92 

.53 

22.60 

7570.00 

J 

J 

J 

J 

J 

UJ 

J 

UJ 

J 

J 



NAVAL SUBMARINE BASE - NEU LONDON 

AREA-A LARDFILL 

CHEMICAL ANALYSIS WY FOR INORGANIC colPOUNDS 

Suple Collection Data: ll/OB/93 

Lab Receipt Date: 11/11/93 

Sample kvlpis Date: 12/09/93 

Analyte 
-------.--___-___--_________I 

Aluninun, total 
Antiamy, total 
Arsenic, total 
Bariun, total 
Beryl 1 iun, total 
Boron, total 
Cadniun, total 

Cal&an, total 

Chraniun, total 
Cobalt, total 
Copper, total 
Iron, total 
Lead, total 

Wagnesiun, total 
Manganese, total 
Mercury, total 
Nickel, total 
Potassiun, total 

Seleniun, total 

Silwr, tot81 

Sodim, total 

Thai 1 iun, total 

Total Cyanida 

Vanadiun, total 

2inc, total 

Method: 3050,6010/2 Laboratory ID: 38369-002 

Concantration Units: MC/KG 

Lab Rnult 

or DL 
--..------ms---em 

N 

BN 
. 

B 

N 

N 

l 

N’ 

Y 

0970.00 

31.70 

2.10 

272.00 

1.70 

35.70 

12.10 

9760.00 

B6.50 

18.30 

1710.00 

32000.00 

612.00 

9330.00 

465.00 

1.20 

89.60 

1310.00 

.R 

9.60 

3950.00 

a 

.35 

L1.60 

1650.00 

J 

J 

J 

J 

J 

UJ 

J 



NAVAL SUBMARINE BASE - NEU LOWDW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS WMARY FOR INDRCANIC CDMPWNDS 

---- 

l SAMPLE !D: 2LTB39 (lo-121 l 

P-mHHll- 

Sample Collaction Oats: 11/14/93 Method: 3050,6010/2 Laboratory ID: 3%&2-003 

Lab Receipt Date: 11/17/43 

Sawle Analysis Date: 12/09/93 Concentration units: WGfKG 

Analyte 
-----I_--_____._._-__________ 

Aluninun, total 
Ant iamy, total 
Arsenic, total 
Bariun, total 
Befyll iun, total 
Boron, total 
Cadaiun, total 
Calciun, total 
Chraniun, total 

Cobalt, total 
Copper, total 
Iron, total 
Lead, total 
Mapneaiun, total 
Manganese, total 
Mercury, total 
Nickel, total 

Potassiun, total 
Seleni un, total 

Silver, total 

Sodiun, total 

Thalliun, total 

Total Cyanida 

Vmadi m, total 

Zinc, total 

N 

IS 
l 

B 

N 

N 

l 

LI* 

N 

BNW 
. 

U 

B 

E 

7~10.00 
59.00 J 

4.10 J 

223.00 J 

2.20 

25.10 

2.80 J 

3570.00 

13.80 J 

19.m 

x00.00 J 

83300.00 

645.00 

1990.00 

c50.00 

.a2 

115.00 

lDOO.DO 

.19 

9.20 

2250.00 

.77 

A2 

31.40 

19BO.00 

J 

J 

UJ 



NAVAL SUBWlrRINE BASE - NEU LDNDoy 

AREA-A LANDFILL 

CHEMICAL ANALYSIS SUMWARY FDR TCLP PARAMETERS 

Laboratory ID: 38260-001 

l **** Analytical Section: Volatile Organicr 

SanQle Receipt Date: 11/W/93 Method Reference: P&O/2 
Svrple Extrution Date: llflOf93 

Sample Analysis Date: (l/17/93 Concentration Units: g/L 

Analyte 
---.------.__-_---__--------- 

l,l-Dichloroethm 

1,2-Dichloroethan 

2-Butanone 

BmtelW 

Carbon Tetraehloride 

Chloroknrm 

Chloroform 

Methyl ethyl kttme 

Tetrachloroethm 

lrichloroethm 

Vinyl Chloride 

Lab Result or DL 
-----.-~~~~~~I~~ 

U .0050 

U A050 

U .0250 

U .0050 

U .0050 

U A050 

U .0050 

U .DUO 

U .0050 

U .ooso 

U .OlOO 

l **** Analytical Section: Semi Volatile Organic8 

Swvple Receipt Date: 11/D&/93 Method Reference: 8270/z 
Sanple Extrution Date: llflOf93 

Sqale Analysis Date: 12/01/93 Concentration Units: g/L 

AMlytt 
-__-_________-_-_____________ 

l,C-Dichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dinitrotolume 

Z-Methylphenol 

L-Methylphenol 

Hexachl orobmzm 

Htxachlorobutadiene 

Hexachloroethan 

Nitrobenzene 

Pentachlorophenol 

Pyridine 

Lab Result or DL 
~~~-~~~~~~~~~~~~ 

U .0560 

U‘ A560 

U .0560 

U .0560 

U .0560 

U .0560 

U .0560 

U .0560 

U .0560 

U .0560 

U A560 

U .0560 



WAVAL SUBMARINE BASE - NEU LOWDW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS U)YIARY FOR TCLP PARMETERS 

-***em•***o**-- 

l !WlPLE ID: 2LfB18 (O-2) . 

l ““-.**.~.~.*t*“*“.~~ 

Laboratory ID: 38260-001 

***** Analytical Section: Pesticides 

Sawle Receipt Date: 11/04/93 Method Reference: BOBO/2 

Sample Extraction Data: llflOf93 

Sample Analysis Date: 11/21/93 Cmcantratim Units: I&L 

Analyte 
----_---.-----.-__----------- 

Chlordana 

Endrin 

Gm-BHC 

Heptachlor 

Weptachlor Epoxida 

Hethoxychlor 

7oxa@lena 

Lab Result or DL 
--.-~~-~~~~~~~~~ 

U .0020 

U .0003 

U .0003 

U .0030 

U .0030 

U .0020 
U .OlOO 

l r*rr Analytical Section: Herbicides 

Supple Receipt Data: 11/04/93 Method Referee: 815Of2 

Swle Extraction Data: llflOf93 

Sample Analysis Date: 11/17/93 Concentration Units: a&L 

Analyte 
---------_-__*______--------- 

2.4-o 

Si lvex 

Lsb Result or DL 
--~.-~.-~~-~~~~~ 

U .ooso 

U .OOSD 

-*- Analytical Section: Inarganics 

Siurple Receipt Date: llfoCf93 Method Referme: 3050,6OlOf2 

Svnple Extraction Date: 11/17/a 

Ssn@e Anslysis Date: 11/19/93 Concantration Units: UGfL 

Analyta 
____-__.__--_-__-__--.------- 

Arsanic, total U 34.5000 

Barium, total 1060.0000 

Cs&niM, total 58.0000 

Chraiun, total 32.1000 

Lead, total 2190.0000 

Mercury, total U .lOOO 

seleniun, total U 21.8000 

Silver. total U 1.9000 

Validation Data 
~~--~-~--~~.~~~- 

UJ 

J 

J 

J 

J 

UJ 

UJ 

UJ 



NAVAL SUBMARINE BASE - NEU LWDDN 

AREA-A LANDFILL 

CHEMICAL ANALYSIS WY FOR TCLP PARAMETERS 

Laboratory ID: 38419-003 

-*" Andytic Section: Volatile Organics 

Supple Receipt Date: 11/16/93 

Snple Extraction Date: 

Suple Analysis Date: 11/30/93 

Method Refermet: 82COf2 

Concentration Units: q/L 

Amlytt Lab Result or DL 
---------___-_-__--.---.----- ~~-~~-.-~-~~~~~~ 

l,l-Dichloroethene U .0050 
1,2-Dichloroethane U .0050 
2-Butanona U .0250 
BelUUle U .0050 
Carbon Tetrachloride U .0050 
Ch lorebenzene U .0050 
Chloroform U .0050 
Methyl ethyl katona U .0x0 
Tetrachloroethm U .0050 
Trichloroethm U .0050 

Vinyl Chloride U .OlDD 

l **** Analytical Sectim: Sani Volatile Organico 

Sm@e Receipt Date: 11/16/93 Method Reference: 8270/2 

Svlple Extraction Date: 12/01/93 

Suple Anslysia Date: 12/W/93 Concantration Wits: rp/L 

Analyte 
_____--__.___--__-__---.----- 

1,4-Dichloroheruene 

Z&,5-7richlorophenol 

2,4,6-Trichlorophenol 

2,4-Dinitrotoluatw 

2-Methylphenol 

4-Methylphenol 

Hexachlorobanxena 

Hexachlorobutadiene 

Hexachloroethane 

Ni trobenzene 

Pmtachlorophenol 

Pyridine 

Lab Result or DL 
~.~~~~~I~~~~-~~~ 

U 7.5000 

U 100.0000 

U 2.0000 

U .1300 

U 200.0000 

U 200.0000 

U .1300 

U so00 

U 3.0000 

U 2.0000 

U 100.0000 

U 5.0000 

Validation Data 
~~-~--~-~----~.- 



NAVAL SUBHARINE BASE - NEU LollooW 

AREA-A LARDFILL 

CHEWICAL ANALYSIS SlJWARY FW TCLP PARAMETERS 

Laboratory ID: 3B419-005 

l **** Analytical Section: Pesticides 

Sample Receipt Date: 11/16/93 Method Reference: 6080/2 

Saqile Extraction Date: 12/01/93 

Saaple Anatysis Date: i2/03/93 Concantratim Units: ag/L 

Analyte 
---.-___.__-_______.-------.- 

Chlordana 

Endrin 

Gmtm-BHC 

Heptachlor 

Heptachlor Epoxida 

Hethoxychlor 

Toxaphene 

Lab Result or DL 
~-~.-~-~~--.-~-- 

U .0020 

U .0003 

U .0003 

U .0003 

U .0003 

U .w20 

U .OlOO 

l **** Analytical Section: Herbicidea 

Sanple Receipt Date: 11/16/93 Method Reference: B150/2 

Saaple Extraction Date: 11/30/93 

Sample Analysis Date: 12/02/QJ Concantratim Units: rp/L 

Analyta Lab Raault or 01 
____-____-___I____._.----.--- ~~~~~~~~~~~~.-.~ 

24-D U .0050 

Silvex U .0050 



NAVAL SUBMRINE BASE - NEU LOLIDW 

AREA-A LANDFILL 

CHEMICAL ANALYSIS -Y FOR TCLP PARAMETERS 

-11-m 

l SAMPLE ID: 2LlB26 (1-6) . 

--"mrrmm 

L&oratory ID: uU19-003 

l wn Analytical section: Inorganic8 

Srrple Receipt Date: 11/16/93 Method Referanca: 3050,6010/2 

Svrplt Extractim Data: 11/30/93 

Smple Analysis Date: 12/W/93 Cmcentratim Units: UGfL 

Analyte 
--_-__--_._-_I_____-_________ 

Arsenic, total 
Bariun, total 
Cadniu0, total 
Chramiun, total 

Lead, total 
Mercury, total 
Seleniun, total 
Silver, total 

Lab Result or DL 
~-~~~~~~~I~~-~~~ 

U 34.5000 

532.0000 

9.7000 

B 5.9000 

301.0000 

U .lOOO 

U 21.6000 

U 1.9000 



NAVAL SUBMARINE BASE - NEU LOI(DW 

AREA-A LANDFILL 

SUWARY OF ENGINEERING PARAMETERS 

l BAMPLE ID: 2LTB17 CO-21 . 

~-*9.-~~~ 

Sauple Collection Date: 11/l&/93 

Lab Receipt Date: 11/17/93 

Smplt Analysis Date: 11/22/K% 

Parmnetar 
--.-.--_-_-._-.______________ 

Ash 

Cation ExchsnBa Capacity 

Moisture 

Qwanic Carbon 

Specific Gravity 

pn 

Laboratory ID: 58u3-001 

Validation Data Method Reference 
.s.s.wsamw-msme ~~~~~~~-~-~~~~I----- 

D482-80/O 

9OBlf2 

2D9F/3 

Ualkley Black 

213E/3 

J 9Dw2 



NAVAL SUBMARINE BASE - NEW LOUDON 

AREA-A LANDFILL 

su+uRY OF ENGlNEERlNG PARMETERS 

Hl-..**..*W”I 

l SAMPLE ID: 2LTBl9 (6-6) l 

“*~~“~****~-+..- 

Staple Collection Date: 11/14/93 

Lab Receipt Date: 11/17/93 

Sample Analysis Date: 11/U/93 

Parameter 
---.-_______.________________ 

Ash 

Cation Exchange capacity 

Moisture 

Orsenie krbm 

Specific Gravity 

PH 

Laboratory ID: 3-3-002 

Lsb Result 

or DL Units Validation Data 
~~~.~~~~~~~~~~~ *-vsms ~~~~~~~-~~----- 

93.50 x 

3.90 nep/lO 

4.50 x 

.29 X 

2.30 

8.56 units J 

Method Reference 
~~~~~~~~~~~~~~--~~-- 

D&82-80/L 

9D81/2 

209Ff3 

Yalkley Black 

213E/3 

9[u5/2 

- 



APPENDIX C 

WETLAND INTERFACE SAMPLING RESUL TS 
AREA A LANDFILL .* 



661 ANDERSEN DRIVE * PITTSBURGH, PENNSYLVANIA 15220-2715 (412) Y’l-7OYO 

c-49-05-5-228 

May 24,1995 

Halliburton NUS Project Number 9594 

Mr. Mark Evans, Remedial Project Manager 
U.S. Department of the Navy 
Naval Facilities Engineering Command 
Northern Division 
10 Industrial Highway 
Code 1823, Mail Stop 82 
Lester, Pennsylvania 19113-2090 

Reference: CLEAN Contract No. N62472-90-D-1298 
Contract Task Order No. 0129 

Subject: Naval Submarine Base, New London, Groton, Connecticut 
Area A Landfill/Wetland Interface Sampling Results 

Dear Mr. Evans: 

Attached to this letter is the final letter report which provides a summary of the analytical results of the 
subject sampling event. This data was sent to you in draft form on February 27,1995. The letter report was 
incorporated into Appendix C of the Focused Feasibility Study for the Area A Landfill which was prepared 
by Atlantic Environmental, Inc. Subsequently, it was reviewed and commented on by the EPA. Revisions 
to the document were made in light of the EPA comments that were received. The final letter report is 
organized in the same manner as the draft report with a short summary of the results which includes a 
generic data evaluation, followed by a tabular presentation of the data, a map showing the sample locations, 
summary tables of all validated analytical data, copies of all associated sample logsheets and chain of 
custody forms. 

If you would have any questions regarding this document, please contact me at (412) 921-8418. 

i!iiiizZGb 
Project Manager 

CAR/sic 

c: Jean-Luc Glorieux (Halliburton NUS) 
Barry Giroux (Atlantic) 
Corey Rich (Halliburton NUS) 
CT0 0129 File 

technologies and services for a cleaner and safer world 



AlTACHMENT A.1 
IANDFILL~VETUN~ INTERFACE ANALyncu DATA suwww 



,,I, 

A.1 LANDFILL/WETLAND INTERFACE ANALYTlCAL DATA SUMMARY 

A.l.l INTRODUCTlON 

This letter report presents a summary of analytical data which were generated by the Area A landfill/Wetland 

Interface sampling. The sampling was performed by Halllburton NUS personnel during the period 

November 2830,1994 In accordance wfth the Letter Work Plan for Area A Landfill/WeUand Interface (HNUS, 

November 1884). 

Specific to the WeUand/Landfifl interface, a total of 28 locations were sampled (2 locations at each of 

10 transects). One sample was collected in the landfill and one sample was collected in the wetland at each 

transect. Locations of the tmnsec& are presented in the figure contained in Attachment A2. All samples 

were collected using a decontaminated hand auger from a depth interval of 0 to 12 Inches. Samples 

collected In areas uvtth standing water were considered sediment samples, while samples collected in areas 

without standing water were considered soil samples. Although attempts were made to cdlect discreet 

samples without considerable amounts of water within the sample matrix, one sample (l7-B) contained 

approximately 88% water (by weight) which resulted in rejection of all associated nondetected results for 

this sample. 

All sample analyses were performed with reference to the USEPA Contract Laboratory Program (CLP) 

analytical Statement of Work OLM81.8 (for Target Compound List v(X) organic@ and CLP ICP, cold vapor, 

and cdorimetric techniques (for Target Analyte List inorganic@. All samples were also analyzed for total 

organic carbon (via the WalkJey-Black method) and grain size distribution (ASTM Method D422). 

All organic and inorganic analytical data were subjected to data validation using USEPA Region l-specific 

protocols and qualification actions. Physical data (TOC and grain size) were not validated. Analytical results 

for all Landflll/Wetfand Interface samples are presented in Attachment A3. A summary of frequency and 

range of detections and locations of maximum detected concentrations for all posittidy detected organic 

and inorganic chemicals is presented in Table A.1 -1. These data are segregated according to the side 

(landfill or wetland) of the transect which permits comparison of discharge potential in the landfill to impact 

in the wetland. 

The sample chain-of-custody forms are contained in Attachment A.4 and sample logsheets are contained 

in Attachment A5. 

059517/P A.l-1 



A.1.2 DATA SUMMARY 

Discussion of the detected chemicals in the landfill/wetland includes the general classes of detected 

chemicals, ranges of detected chemicals, and the locations of maximum detections for the landfill and 

wetland sides of the transects. Discussion of general chemical classes is appropriate for most chemicals 

because the variety of material in the former landfill does not permit accurate identification of single source 

points for all chemicals. information about the frequency of detection and range of detections can be used 

qualitatively to identify background chemicals and discharges of potentially hazardous chemicals. The 

location of maximum detections also qualitatively identifies locations of discharge from the landfill. 

Several volatile organ& were detected in the landfill/wetfand interface samples. Carbon disulfiie, 

P-butanone, tduene, chlorobenzene, and xylenes were detected in the wetland samples. Only 2-butanone, 

tduene, and chlorobenzene were detected in the landfill samples. All of the detected volatles, except 

carbon disulfide, are considered anthropogenic, with origins in the landfill. 

A wide variety of semivolatile organic compounds were detected in the interface samples, induding 

dichlorobenzene, methyl-substituted phendics, polynudear aromatic hydrocarbons (PAlis), and phthalate 

esters. Only the PAHs and phthalate esters are noted to be consistently detected in both landffll-side and 

wetland-side transect samples. For the chemical classes where detections are noted in both landfill and 

wetland samples, wetland concentrations are generally lower than respective landfill sample results in the 

same transect. This indicates the landfill to be sourcing some discharge to the wetland. Although the 

detected chemical species are notoriously anthropogenic, the primary source may not be the landfill, as the 

parking areas on the former landfill are reported to be paved (a significant source of PAHs and possibly 

phthalate esters). 

As with the semivdatile organic fraction, a wide variety of pesticides were detected in the interface samples, 

with all individually detected pesticides found in at least one landfill sample and just over half of these 

species detected in the wetland. Generally, maximum concentrations of detected pesticides detected in the 

wetland are comparable in magnitude to those detected in the landfill samples, afthough the locations of the 

maximum detections do not always correspond to the same transect. 

Only one PCB mixture (Arodor-1260) was detected in the landfill/wetland interface sample analysis. The 

maximum concentration detected in the landfill (1,500 pg/kg at location T6-A) does not correspond to the 

maximum detected on the wetland-side (550 pg/kg at location TT-B). However, the proximity of these two 

sampling locations to each other (approximately 50 feet apart) may provide an indication that maximum 

discharge from the landfill is occurring in this general vicinity of the interface. Positive resufts for 

059517/P Al-2 



Aroclor-1260 are also noted at sampling locations Tl -A, Tl -B, T6-B, and T7-A, suggesting PCB discharges 

at or near transects Tl, T6, and T7. 

For inorganic analytes, the high frequency of detection and narrow distribution of reported concentrations 

(typically one order of magnitude between minimum and maximum concentrations of reported positiie 

rest&s) is indicative of detections of background levels. Notable exceptions in the landfill-side samples 

include antimony (detected in 3 of 10 samples), boron (detected In 2 of 10 samples), mercury (detected in 

4 of 6 samples), selenium (detected In 3 of 10 samples), sliver (detected in 5 of IO samples), and cyanide 

(detected in 3 of 7 samples). This pattern of frequency of detection is mirrored by the wetland-side samples 

for the sample analytes: antimony (detected in 1 of 9 samples), boron (detected in 3 of 9 samples), mercury 

(detected in 4 of 7 samples), selenium (detected In 4 of 10 samples), silver (detected in 5 of 10 samples), 

and cyanide (detected in 3 of 7 samples). Although the lower end of these positively detected chemicals 

are comparable to the respective analytical detection limits, a majorfty of the maximum detected 

concentrations are associated with samples collected at transects 8 and 7. Coincidentally, these transects 

correspond to the maximum detected amounts of PCBs at the landfill/wetland interface. 

Physical data for the soils provide organic carbon data which range from approximately 0.85 to 8.4% organic 

carbon. Maximum organic carbon content ls noted at transect 8 in samples T8A and TB-B. The median 

(50th percentile) particle sizes for the interface samples are comparable, regardless of whether the samples 

were collected on the landfill or wetland side of the interface. Median partide sizes ranged from 0.0179 mm 

to 0.5921 mm (for the landfill-side samples) and from 0.0173 mm to 1.0835 mm (for the wetland-side 

samples). 

059517/P A.l-3 



TABLE A.l-1 

SUMMARY OF POSlLlVELY DETECTED CHEMICALS 
AREA A LANDFILL/WETLAND INTERFACE 

NSB - NEW LONDON, GROTON, CONNECTICUT 

Lendfill Side Samples (-A Suffii) 

Chemical Frequency Range of Location of 
of Positfve Maximum 

Deteotlon Result4 Detection 

Vslstfk orpenis ComprLwls (rmu, 

Wetland Side Sample (-B Suffix) 

Frequency Range of Location of 
of Poslllvs Maximum 

Detection Resuns Detection 

2-Butanone l/10 520 T2-A 2/10 5!4-1,400 T&B 

Toluene 4/m 2-5 T2-4 T7-A 2110 3-6 T6-0 

Chlorobenzene l/IO 2 T2-A 2110 3- 14 T7-B 

Xyienes ND NA NA l/10 3 T6-B 

059517/P Al-4 



TABLE A.l-1 (Continued) 
SUMMARY OF Posmvw LIE~~CTEIJ CHEMICALS 
AREA A LANDFILL/WETLAND INTERFACE 
NSB - NEW LONDON, GROTON, CONNECTlCUT 

, Aluminum lo/lo 3,539 - 15,600 T6-A lo/lo 2,690 - 27,100 T7-B 
1 
Anthony 3110 0.46 - 1.2 T7-A l/9 1.1 T6-B 

ksenic 10/10 1.4 - 11.0 T6-A IO/10 1.0 - 14.1 T6-Ei 

Barium lo/lo 27.9- 124 T7A lo/lo 11.9 - 316 l7-B 

059517/P A.l-5 



TABLE A.l-1 (Continued) 
SUMMARY OF POSITIVELY DETECTED CHEMICALS 
AREA A LANDFILL/WETLAND INTERFACE 
NSB - NEW LONDON, GROTON, CONNECTICUT 

Chemical ~ 

Bery(lium lO/lO 0.16 - 1.3 T6-A lO/lO 

Boron 2110 14.7 - 28.7 TS-A 319 

Cadmium I 8/10 1 0.23 - 0.72 1 T6-A I 9110 

Calcium 1 lo/lo 1 900-3.350 1 77-A 1 lo/lo 

Chromium I lo/lo 1 6.1 -80.3 T&A 1 ~~~~~~ lo/lo 

Cobalt lO/lO 3.0 - 10.0 T6-A lO/lO 

CoPper lO/lO 14.7 - 133 T&A lO/lO 

Lead I lO/lO I 17.4- 141 T6-A I lO/lO 

Manganese 1 lo/lo 1 76.6- 313 1 T9A I lo/lo 

Mercury 4/6 0.15 - 0.44 

Nidcel lo/lo 6.6 - 61.5 

Potassium lO/lO 013 - 3,880 

Selenium 3/10 1.8-2.2 

SibJer s/10 0.17 - 0.96 

Sodium lO/lO 114 - 2,980 

Vanadium lo/ 10 12.8 - 183 

T8-A I lO/lO 

T2-A I lO/lO 

Znc 1 lo/l0 1 39.2-378 1 T2-A 1 lo/l0 

Cyanide 1 3/7 1 0.90- 2.1 1 T&A I 3n 

Total Organic Carbon I lO/lO I 9,960-64.100 I T&A I lO/lO 

0, Particle Size (mm) NA 0.0179 - 0.5921 T3-A NA 

Side Sample (-B Suffix) 

0.12 - 1.6 I l7-B I 
868-5330 1 T7-B 1 

7.0 - 96.8 T6-8 

3.2 - 13.6 l7-B 

19.5 - 173 T7-B 

5.630 - 19.800 l7-B 

16.1 - 110 T7-B 

1,570 - 9,150 T8-B 

55.3-336 T4B 

0.19 - 1.2 T&B 

8.5 - 47.7 T7-B 

659 - 5,170 T&B 

1.5 - 6.8 l7-B 

0.15 - 0.86 n-0 

215-4-980 1 T4B I 
8.9 - 203 I l7-B I 
45.1 - 702 I 77-B I 
0.90 - 6.1 I T7-B I 

8,420-79,600 1 T&B -1 

0.0173 - 1.0835 T7A 
I 

NA Evaluation not applicable. 
ND Compound or analyte not detected in samples associated with this side of landfill/wetland interface. 
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ATTACHMENT A.2 
LANDflLL/WETMND INIERFACE SAMPLE LOCATIONS 



i 



. 

ATTACHMENT A.3 
UWDflLL/WEWiND INTERFACE ANALyncAL RESULTS 



CLIENT ID: Tl-A 
LABORATORY ID: 20715.04 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE CRQL 

CHLOROMETHANE 
BROMOMETHANE :: 
VINYL CHLORIDE 10 

MDL 

1.9 
2.6 
1.9 
2.9 

f:: 

t: 
1:6 
1.2 

::i 
3.9 
0.6 
1.2 
0.7 
1.0 
1.0 
1.1 

t: 
1:2 

i:: 
4.0 
4.6 
1.3 
1.7 
0.9 

ii: 
0:9 
1.7 
4.9 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

:is i 
12 u 
12 u 
12 u 
12 u 
12 u 

:: :: 
12 u 
12 u 
12 u 

;: i 
12 u 
12 u 
12 u 

CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l -D tCHLOROETHENE 
1,l -D ICHLOROETHANE 
1,2-DlCHLOROETHENE(TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
P-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
.BROMODICHLOROMETHANE 
1,2-D ICHLOROPROPANE 
CIS- 1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 

t BROMOFORM 
4-METHYL-P-PENTANONE 
P-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENLENE 
ETHYLBENZENE 
STYRENE 
XYLE NE (TOTAL) 
VINYL ACETATE 

Tl-B T2-A DUP-03 T2-B 
20715.65 20715.66 20715.07 207 15.08 

11 u 
11 u 
11 u 
11 u 
12 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

16 U 
16 U 
16 U 
16 U 
16 U 
49 u 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U l 520 4 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16U 
16 U 
16 U 
16 U 
16 U 
16’ U 
16 U 
16 U 
16 U 

1: ;: 
16 U 
16 U 
16 U 
16 U 

15 u 
15 u 
15 u 
15 u 
19 u 
65 U 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 

‘420 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 UJ 
15 UJ 
15 UJ 
15 UJ 

3 ; 
15 UJ 
15 UJ 
15 UJ 
15 u 

17 u 
17 u 
17 u 
17 u 
17 u 
53 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
32 U 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 

ti~UTi0N SOLIDS* FACTOR: 60 l:o 0 67 l:o 0 64.0 1.0 66 1:: 60 l:o 0 

l RESULT FROM DILUTION ANALYSIS 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: T3-A T3-B T4-A TS-8 
LABORATORY ID: 207 15.69 20715.10 20730.63 20730.64 

TCL VOLATILE SOILS (W/KG) 

ANALYTE MDL 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-D ICHLOROETHENE 
1,l -D ICHLOROETHANE 
1,2-D ICHLOROETHENEfTOTAL) 
CHLOROFORM 
1,2-D ICHLOROETHANE 
2-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1.2-D ICHLOROPROPANE 
CIS- 1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2- HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
SlYRENE 
XYLENE (TOTAL) 
VINYL ACETATE 

:,t 
1:9 

97 
3:7 

:*: 
1:s 
1.2 
1.3 
2.6 
3.9 
0.6 

A:; 
1.0 
1.0 
1.1 
1.4 

::: 
0.9 
2.5 
4.0 
4.6 
1.3 

;:i 
0.6 
2.6 
0.9 
1.7 
4.9 

12 u 
12 u 
12 u 
12 u 
12 u 

ix :: 
12 u 
12 u 
12 u 
12 u 

;: ..i 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 .u 
12 u 
12 u 
12 u 

15 u 
15 u 
15 u 
15 u 
19 u 
16 U 
15 u 
15 u 

1x ki 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 

;I ; 

1s I, 
15 u 
1s u 

12 u 
12 u 
12 u 
12 u 
24 U 
12 u 
12 u 
12 u 
12 u 
12 u 

:x ii 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12’ u 

:: ii 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

12 u 
12 u 
12 u 
12 u 
35 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

.12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

TS-A 
?0730.05 

14 u 
14 u 
14 u 
14 u 
39 u 
30 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
17 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14, u 
14. u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

- 

DX~LUTION SUi.lDS* FACTOR: 64 l:o 0 66 l:o 0 96 l:o 0 63 1.0 0 69.0 1.0 

l RESULT FROM DILUTION ANALYSIS 

4% ( 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: TS-9 T6-A DUP-05 T6-9 TI-A 
LABORATORY ID: 20730.06 20730.07 20730.08 20730.09 20730.13 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
1 ,l -DICHLOROETHANE 
1,2-DlCHLOROETHENE(TOTAL) 
CHLOROFORM 
1 ,P-DICHLOROETHANE 
P-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS- 1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
P-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
SMRENE 
XV LE NE (TOTAL) 
VINYL ACETATE 

1.9 
2.6 

::i 
2.1 
3.7 
1.4 
1.1 
1.6 
12 
13 

i.9” 
0.6 
12 
07 
10 

:.‘: 
1.4 

1.: 

X.t 
4.0 
4.6 
1.3 
1.7 
0.9 
0.6 
2.6 
0.9 
1.7 
4.9 

12 u 
12 u 
12 u 
12 u 
29 u 

:: ii 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

i22 t: 

:x i 
12 u 

19 UJ 
19 UJ 
19 UJ 
19 UJ 
62 U 
19 u 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 

:: “u! 
3 J 

19 UJ 
19 UJ 
19 UJ 
19 UJ 
19 UJ 

19 u 
19 u 
19 u 
19 u 
61 U 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 UJ 
19 UJ 
19 UJ 
19 UJ 

1: ;J 
19 UJ 
19 UJ 
19 UJ 
19 u 

24 U 
24 U 
24 U 
24 U 
74 u 
40 u 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
21 u 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 UJ 
24 UJ 
24 UJ 
24 UJ 
24 UJ 

2: “UJ 
24 UJ 

23 ?I 

19 u 
19 u 
19 u 
19 u 
36 U 
76 U 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
37 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
5 J 

19 u 
19 u 
19 u 
19 u 
19 u 

~LUTI~N SOLIDS* i~Cf0R: 66 l:o 0 53.u 1.0 52 1:o 0 410 1.0 53 l:o 0 
- 

l RESULT FROM DILUTION ANALYSIS 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: T7-B 
LABORATORY ID: 20730.14 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE MDL 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l -D ICHLOROETHENE 
1,l -D ICHLOROETHANE 
1,2-DlCHLOROETHENE(TOTAL) 
CHLOROFORM 
1,2-D ICHLOROETHANE 
P-BUTANONE 
1 , 1,l -TRlCHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS- 1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRlCHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-P-PENTANONE 
P-HEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
~TH;H~~NZENE 

XYLENE (TOTAL) 
VINYL ACETATE 

1.9 
2.6 
1.9 

3 
3:t 

1:: 

:.x 
1:3 
2.6 

it 
1.2 
0.7 
1.0 
1 .o 
1.1 

1:: 
1.2 
0.9 
2.5 
4.0 
4.6 
1.3 
1.7 

8:X 
2.6 
0.9 
1.7 
4.9 

67 UR 
67 UR 
67 UR 
67 UR 

210 UR 
260 UR 

67 UR 
67 UR 
67 UR 
67 UR 
67 UR 
67 UR 

120 UR 
67 UR 
67 UR 
67 UR 
67 UR 
67 UR 
67 UR 
67 UR 
67 UR 
67 UR 
67 UR 
67 UR 
67 UR 
67 UR 
67 UR 
67 UR 
67 UR 
14 J 
67 UR 
67. UR 
67 UR 
67 UR 

SOLIDS* 
DW~LUTION FACTOR: 

150 
1:o 

l RESULT FROM DILUTION ANALYSIS 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE SOILS (UGIKG) 

ANALY TE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l.l-DICHLOROETHENE 
l.l-DICHLOROETHANE 
1 .2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2- BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1.2-D ICHLOROPROPANE 
CIS- 1,3-DICHLOROPROPENE 
TflICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,l ,P-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2 - HEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE . 
STYRENE 
XYLE NE (TOTAL) 
VINYL ACETATE 

MDL 

::t 
1.9 

t,: 
3:7 

:.: 
1:s 
1.2 

::: 
3.9 
0.6 

A.9 
l:o 

1.: 
1:4 

1:: 

X*t 
4:o 
4.6 

1,s 
019 
0.6 

f :X 
1.7 
4.9 

TB-A T6-B 
20746.13 20746.14 

21 u 
21 u 
21 u 
21 u 
21 u 

x: ii 
21 u 

fi i 
21 u 
21 u 
27 U 
21 u 

221 E 
21 u 
21 u 
21 u 
21 u 

fi :: 
21 u 
21 u 
21 u 
21 u 

31 :: 
21 u 
21 u 
21 u 
21 u 
21 u 
21 lj 

22 u 
22 u 
22 u 
22 u 
42 U 

110 u 
22 u 
22 u 

It i 
22 u 
22 u 

41460 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 

:; i 
22 u 
22 u 
22 u 
22 u 

2@748T%:E 

17 u 
17 u 
17 u 
17 U’ 
17 u 
90 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
34 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 UJ 
17 UJ 
17 UJ 
17 UJ 
17 UJ 
17 UJ 
17 UJ 

22 UJ 17 UJ 
22 UJ 17 UJ 
22 u 17 u 

T9- 9 TlO-A 
20746.16 20746.17 

21 u 
21 u 
21 u 
21 u 
21 u 
21 u 

2: ;: 
21 u 
21 u 
21 u 
21 u 

x: u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 

.21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 

14 u 
14 u 
14 u 
14 u 
14 u 
25 U 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

* 14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14’ u 
14 u 
3 J 

14 u 
14 u 
14 u 
14 u 
14 u 

‘iL SOLIDS. 
DILUTION ‘FACTOR: 

46 0 
l:o 

45 0 
1:o 

56 0 47.0 70 0 
1.0 1.0 l:o 

l RESULT FROM DILUTION ANALYSIS 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: TlO-9 
LABORATORY ID: 20746.16 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE CROL MDL 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE * 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICHLOROETHANE 
1 ,P-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
l,l,l-TRCHLOROETHANE 
CARBON TETRACHLORIDE 
BRDMODlCHLOROMETHANE 
1.2-D ICHLOROPROPANE 
CIS- 1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-P-PENTANONE 
2- HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROOENZENE 
~TH;H~~NZENE . 

XYLE NE (TOTAL) 
VINYL ACETATE 

1.9 
2.6 
1.9 

E 
3.7 
1.4 

Kl 
112 
1.3 

X:X 
0.6 

i:: 

::: 
1.1 

;:: 
1.2 
0.9 
2.5 
4.0 
4.6 
1.3 
1.7 

8:: 

f :t 
1.7 
4.9 

$22 i 
22 u 

fX i 
67 U 
12 J 
22 u 

i5: ii 
22 u 

x: E 

:22 :: 

St E 
22 u 
22 u 
22 u 

ii ii 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 UJ 

fE iJ 

450 
l:o 

b RESULT FROM DILUTION ANALYSIS 

( ( 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: Tl-A Tl-9 T2-A DUP-03 T2-B 
LABORATORY ID: 207 15.04 20715.05 RE 20715.66 20715.07 RE 20715.06 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

PHENOL 
BW(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE ’ 
1,4-DICHLOROBENZENE 
1,2-D ICHLOROBENZENE 
2-METHYLPHENOL 
BlS(2-CHLOROtSOPROPYL)ETHER 
4- METHYLPHENOL 
N-NITROSO-DI-N-PROPYIAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
P-NITROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
BlS(2-CHLOROETHOXY)METHANE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
P-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
P-CHLORONAPHTHALENE 
2- NITROANILINE 
DIMETHYL PHTHAIATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3- NITROANILINE 
ACENAPHTHENE 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
600 
330 
600 
330 
330 
330 

E 

;i 
65 

XB 

ii: 
195 
60 

100 

x: 

2: 
76 
42 
52 

ti 
35 

:: 

2:: 

if 

3: 

%i 
39 

164 
37 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

1000 u 
410 u 

1000 u 
410 u 
410 u 
410 u 

1000 u 
410 u 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 UJ 
360 UJ 
360 UJ 
Se0 UJ 
360 UJ 
360 UJ 
360 UJ 
360 UJ 
360 UJ 
360 UJ 
360 UJ 
360 UJ 
360 UJ 
360 UJ 
920 UJ 
360 UJ 
920 UJ 
360 UJ 
360 UJ 
360 UJ 

xz I 

E z 
520 U 
520 U 
520 U 
520 U 
520 U 
520 U 
520 U 
520 U 
520 U 

z: i 
520 U 
520 U 
520 u 
520 U 
520 U 
520 U 
520 u 
520 U 
520 U 
520 U 
520 u 
520 U 

1200 u 
520 U 

1200 u 
520 U 
520 u 
520 U 

1200 u 
30 J 

460 U 550 u 
460 U 550 u 
460 U 550 u 
460 U 550 u 
460 U 550 u 
460 U 550 u 
460 U 550 u 
460 U 550 u 
460 U 550 u 
460 U 550 u 
460 U 550 u 
480 UJ 550 u 
460 UJ 550 u 
460 UJ 550 u 
460 UJ 550 u 
400 UJ 550 u 
480 UJ 550 u 
460 UJ 550 u 
460 UJ 550 u 
480 UJ 550 u 
480 UJ 550 u 
460 UJ 550 u 
460 UJ 550 u 
460 UJ 550 u 
460 UJ 550 u 

’ 1200 UJ 1300 u 
460 UJ 550 u 

1200 UJ 1300 u 
460 UJ 550 u 
460 UJ 550 u 
480 UJ 550 u 

1200 UJ 1300 u 
91 J 550 u 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: Tl-A Tl-B T2-A DUP-03 T2-9 
CABORATORY ID: 20715.64 20715.65 RE 20715.08 20715.07 RE 20715.08 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALY TE CRQL 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOUJENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL-PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
Dl-N-BUlYL PHTHAIATE 
FLUORANTHENE 
PY RENE 
3,3’-DICHLOROBENZIDINE 
BUTYLBENZYL PHTHALATE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(2-ETHYLHEXYL)PHTHAlATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZ0 FLUORANTHENE 
BENZ0 A PYRENE 17 
iNDEN0(1,2,3-CD)PYRENE 
DlBENZfA,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 
BENZYL ALCOHOL 
BENZOIC ACID 

800 
600 
330 
330 
330 
330 
330 
800 
600 
330 
330 
330 
800 
330 
330 
330 
330 

xii 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

1700 

1000 UJ 
1000 u 
410 u 
410 u 
410 u 
410 u 
410 u 

1000 u 
1000 u 
410 u 
410 u 
410 u 

1000 u 
43 J 

410 u 
410 u 
410 u 
110 J 
96 J 

410 u 
410 u 

45 J 
65 J 

410 u 
410 u 

54 J 
62 J 
55 J 
41 J 

410 u 
50 J 

410 u 
2100 u 

920 UJ 
920 UJ 
360 UJ 
360 UJ 
360 UJ 
360 UJ 
360 UJ 
920 UJ 
920 u 
360 U 
380 U 
360 U 
240 J 
196 J 
40 J 

360 u 
360 U 

::t J 
360 U 

::: Ju 
220 J 

x: :: 
220 J 
150 J 
190 J 
140 J 
380 u 
160 J 
360 U 

2000 u 

1200 u 
1200 u 
526 u 
520 u 
520 W 
520 U 

37 J 

:2”ooo 3 
520 U 
520 U 
520 U 

12w u 
260 J 

71 J 
32 J 

520 U 
490 J 
66OJ 
520 u 
520 U 
260 J 
340 J 
520 U 
520 U 
310 J 
220 J 
290 J 
200 J 
100 J 
230 J 
520 u 

26W U 

1200 UJ 13w u 
1200 UJ 1300 u 

44 J 550 u 
,460 UJ 550 u 
460 UJ 550 u 
460 UJ 550 u 

95 J 550 u 
1206 UJ 1300 u 
1200 u 1300 u 
460 U 550 u 
460 U 550 u 
480 u 550 u 

1200 u 1300 u 
920 J 230 J 
200 J 56 3 
460 U 550 u 

31 J 550 u 
1000 J 450 J 
2600 J 620 

480 u 550 u 
460 U 550 u 
680 J 260 J 
760 J 350 J 
480 u 550 u 
480 U 550 u 

, 660 J 550 u 
520 J 440 J 
690 J 300 J 
550 J 200 J 
310 J 67 J 
630 J 240 J 
400 u 550 u 

2500 u 2600 U 

DX~LUTI~N SOL DS* ‘FACTOR: 8O.U 1.0 . 870 1:o 640 l:o 660 l:o 60.0 1.0 

4 RESULT FROM DILUTION ANALYSIS 

( i 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: T3-A 73-B T4-A T4-9 T5-A 
LABORATORY ID: 20715.69 20715.10 20730.03 20730.64 20730.05 

TCL SEMIVOLATILE SOILS (UGIKG) 

ANALYTE CRQL MDL 

PHENOL 330 
BlS(2-CHLOROETHYL)ETHER 330 
P-CHLOROPHENOL . 330 
1,3-DICHLOROBENZENE 330 
1,4-DICHLOROBENZENE 330 
1,2-DICHLOROBENZENE 330 
P-METHYLPHENOL 330 
BlS(2-CHLOROlSOPROPYL)ETHER 330 
4-METHYLPHENOL 330 
N-NITROSO-DI-N-PROPYlAMlNE 330 
HEXACHLOROETHANE 330 
NITROBENZENE 330 
ISOPHORONE 330 
P-NITROPHENOL 330 
2,4-DIMETHYLPHENOL 330 
2,4-DICHLOROPHENOL 330 
1,2,4-TRICHLOROBENZENE 330 
NAPHTHALENE 330 
4- CHLOROANILINE 330 
BlS(2-CHLOROETHOXY)METHANE 330 
HEXACHLOROBUTADIENE 330 
4-CHLORO-3-METHYLPHENOL 330 
P-METHYLNAPHTHALENE 330 
HEXACHLOROCYCLOPENTADIENE 330 
2,4,6-TRICHLOROPHENOL 330 
2,4,5-TRICHLOROPHENOL 600 
P-CHLORONAPHTHALENE 330 
2- NITROANILINE 600 
DIMETHYL PHTHAIATE 330 
ACENAPHTHYLENE 330 
2,6- DINITROTOLUE NE 330 
3- NITROANILINE 800 
ACENAPHTHENE 330 

3: 
65 

z 

I: 
195 

1:: 

x: 

:t 
78 
42 
52 

ti 
35 
76 

3; 
259 

t: 

ii 
25 

3: 
164 
37 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

is98 u” 
390 u 
390 u 
390 u 
390 u 

56 J 
390 u 
390 u 
390 u 
390 u 

55 J 
396 u 
390 u 
950 u 
390 u 
950 u 
390 u 
390 
390 u 
950 u 

56 J 

500 u 360 U 400 u 460 U 
500 u 360 U 400 u 480 u 
500 u 360 U 400 u 460 U 
500 u 360 U 400 u 460 U 
500 u 380 u 400 u 480 u 
5w u 360 U 400 u 460 u 
500 u 380 u 400 u 460 U 
500 u 380 U 400 u 460 U 
500 u 380 u 400 u 480 u 
500 u 360 U 400 u 480 u 
500 u 380 u 400 u 480 u 
500 u 380 U 400 u 460 U 
500 u 380 U 400 u 480 u 
500 u 360 U 400 u 480 u 
500 u 360 u 400 u 460 U 
500 u 380 u 400 u 460 U 
500 u 380 u 400 u 460 U 
500 u 360 U 400 u 76 J 
500 u 380 u 400 u 480 u 
SW u 360 U 400 u 460 U 
500 u 380 u 400 u 460 U 
500 u 300 u 400 u 460 U 
500 u 360 U 400 u 460 U 
500 u 380 u 400 u 480 u 
500 u 360 U 400 u 480 u 

1200 u 930 u 960 U 1200 u 
500 u 360 u 400 u 480 U 

1200 u 930 u 960 U 1200 u 
500 u 360 U 400 u 460 U 

70 J 380 u 400 u 34 J 
500 u 380 u 400 u 480 U 

1200 u 930 u 960 U 1200 u 
500 u 360 U 400 u 220 J 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: T3-A T3-B T4-A T4-B T5-A 
LABORATORY ID: 20715.99 20715.10 20730.93 20730.94 20730.05 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL 

2,4-DINITROPHENOL 
4- NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE ’ 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,8-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYIAMINE 
4-BROMOPHENYL-PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
;\;lJ;iNTHENE 

3,3-DICHLOROBENZIDINE 
BUTYLBENZYL PHTHALATE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
DI- N-OCTYL PHTHALATE 
BENZO(B FLUORANTHENE 
BENZ0 FLUORANTHENE 

d BENZ0 A PYAENE 
INDEN0(1,2,3-CD)PYRENE 
DlBENZ(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 
BENZYL ALCOHOL 
BENZOIC ACID 

800 
800 
330 
330 
330 
330 
330 
800 
800 
330 
330 
330 
800 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
,330 
330 
330 

%X3 
330 
330 
330 
330 

1700 

950 u 
950 u 

35 J 
390 u 
390 u 
390 u 
180 J 
950 u 
950 u 
390 u 
390 u 

z :: 
1800 
450 

57 J 
390 u 

l 4200 
l 4800 

390 u 
390 u 

l 3009 
l 3700 

400 u 
390 u 
390 u 

‘~;~ 
1000 
390 u 

1100 
390 u 

2000 u 

1200 UJ 
1200 u 
500 u 
600 u 
500 u 
500 u 
38 J 

1209 u 
1200 u 
5WU 

E:: 
1200 u 
320 J 

2: 
83 J 

890 
810 
SW u 

81 J 
480 J 

t: u 
SW u 
429 J 
510 
480 J 
300 J 
170 J 
320 J 
SW u 

2800 u 

t:: gJ 
380 U 
380 u. 
380 u 
380 u 

21 J 
930 u * 
930 u 
380 U 
300 u 
380 u 
930 u 
180 J 
45 J 
25 J 
28 J 

280 J 
220 J 
380 u 

21 J 
120 J 
150 J 

33:: ii 
130 J 
130 J 
130 J 
92 J 

380 U 
100 J 
380 U 

1900 u 

980 UJ 
980 U 
400 u 
400 u 
400 u 
400 u 
400 u 
980 u 
980 u 
400 u 
400 u 
400 u 
980 u 

93 J 
400 u 
400 u 

23 J 
180 J 
150. J 
400 u 
400 u 

77 J 
90 J 

400 u 
400 u 

’ 85 J 
75 J 
74 J 
57 J 

400 u 
88 J 

400 u 
2000 u 

1200 UJ 
1200 u 

72 J 
480 u 
480 u 
480 u 

29 J 
1200 u 
1200 u 
480 u 
480 u 
480 u 

1200 u 
240 J 

43 J 
130 J 
44 J 

520 
440 J 

. 490 u 
480 u 
180 J 
280 J 
480 u 
480 u 
210 J 
270 J . 
220 J 
180 J 
480 U 
230 J 
480 u 

2400 U 

84.0 660 
1:o 

980 
1:o 

83 0 
1:o 

890 
1.0 1:o 

l RESULT FROM DILUTION ANALYSIS 

6 t 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: TS-B T8-A 
LABORATORY ID: 20730.06 20730.07 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
P-CHLOROPHENOL 
1,3-DICHLOROBENZENE ’ 
1,4-DICHLOROBENZENE 
l.P-DICHLOROBENZENE 
2- METHYLPHENOL 
BlS(2-CHLOROlSOPROPYL)ETHER 
4-METHYLPHENOL 
N-NITROSO-Dl-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
P-NITROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
BlS(2-CHLOROETHOXY)METHANE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2- METHY LNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,8-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
P-CHLORONAPHTHALENE 
2- NITROANILINE 
DIMETHYL PHTHALATE 
AdENAPHTHYLENE 
2,8-D INITROTOLUENE 
3- NlTROANlLlNE 
ACENAPHTHENE 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330. 
330 
330 
330 
330 
330 
330 
330 

,330 
330 
800 
330 
800 
330 
330 
330 
800 
330 

3: 
85 

E5 

xi 
195 

1:: 
52 
21 
48 
29 

ix 
52 

ii 

3: 

t; 
259 

x3 

ix 
25 
29 
39 

184 
37 

380 u 
380 u 
380 u 
380 u 
380 u 
380 U 
380 u 
380 U 
380 u 
380 u 
380 u 
380 u 
380 U 
380 u 
380 u 
380 U 
380 u 
380 U 
380 u 
380 U 

xii i 
380 U 

EX: : 
930 u 
380 u 
930 u 
380 u 
380 U 
380 U 
930 u 
380 u 

820 u 
820 U 
820 U 
620 U 
820 U 
820 U 
820 u 
820 U 
620 U 
820 U 
820 U 
820 U 
820 U 
820 U 
620 U 
820 U 
620 U 
820 u 
820 U 
820 U 
820 U 
820 U 
820 U 
820 u 
820 U 

1500 u 
820 U 

1500 u 
820 U 

52 J 
820 U 

1500 u 
820 U 

DUP-05 T8-B 
20730.06 RE 20730.09 RE 

830 UJ 
830 UJ 
830 UJ 
830 UJ 
830 UJ 

8:: :; 
830 UJ 
830 UJ 
830 UJ 
830 UJ 
630 UJ 
830 UJ 
830 UJ 
830 UJ 
830 UJ 
630 UJ 
830 UJ 
830 UJ 
830 UJ 
830 UJ 
830 UJ 
830 UJ 
830 UJ 
830 UJ 

1500 UJ 
830 UJ 

1500 UJ 
830 UJ 
630 UJ 
630 UJ 

1500 UJ 
830 UJ 

800 UJ 620 U 
800 UJ 620 U 
800 UJ 820 U 
800 UJ 820 U, 

42 J 820 U 
800 UJ 820 U 
800 UJ 820 U 
800 UJ 820 u 
800 UJ 820 U 
800 UJ 820 U 
800 UJ 820 U 
800 UJ 820 U 
800 UJ 820 U 
800 UJ 820 U 
800 UJ 820 U 
800 UJ 820 U 
800 UJ 820 U 
800 UJ 820 U 
800 UJ 620 U 
800 UJ . 820 U 
800 UJ 820 U 
800 UJ 820 U 
800 UJ 820 U 
800 UJ 620 U 
800 UJ 820 U 

2000 UJ 1500 u 
800 UJ 820 U 

2000 UJ 1500 u 
800 UJ 820 U 
800 UJ 820 U 
800 UJ 620 U 

2000 UJ 1500 u 
110 J 77 J 

TT-A 
20730.13 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: TS- B T8-A DUP-05 T6-B TI-A 
LABORATORY ID: 20730.06 20730.07 20730.08 RE 20730.09 RE 20730.13 

TCL SEMIVOLATILE SOILS (UGIKG) 

ANALY TE CRQL MDL 

2,4-D INITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2.4-D INITROTOWENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,8-D INITRO- 2- METHYLPHE NOL 
N - NlTROSODlPHENYLAMlNE 
4-BROMOPHENYL-PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
Dl-NJ-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
3.3’-DICHLOROBENZIDINE 
BUTYLBENZYL PHTHAIATE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS 2-ETHYLHEXYL)PHTHALATE 

‘N DI- -0CTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZ0 FLUORANTHENE 
BENZ0 A PYRENE 1’3 
INDENO(l,2,3-CD)PYRENE 
DlBENZ(A,H)ANTHRACENE 
BENZO(Q.H,l)PERYLENE 
BENZYL ALCOHOL 
BENZOIC ACID 

800 
900 
330 
330 
330 
330 
330 
800 

xii 
330 
330 
800 
330 
330 
330 
330' 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

1700 

tll 
28 

:: 
81 

xx 
89 

3: 

29e3 
45 

3: 
43 

t: 
80 

ii 

f : 

118 
188 

i: 

xii 

iii 

930 UJ 
930 u 
380 U 
390 u 
380 U 
380 U 
380 U 
930 u 
930 u 
380 U 
380 U 
380 U 
930 u 

22 J 
380 U 
380 U 
28 J 

tt : 
380 U 

3:: Ju 
38 J 

ii: ii 
44 J 

380 U 
30 J 
22 J 

75 J” 
380 U 

2000 u 

1500 UJ 
1500 u 
820 U 
820 U 
820 U 

ii: uu 
15w u 
1500 u 
820 U 
820 U 
820 U 

1500 u 
200 J 

58 J 
.43 J 

58 J 
SO0 J 
470 J 
820 U 

SO J 
190 J 
300 J 
820 U 

EC 
330 J 
230 J 
210 J 

88 J 
250 J 
820 Ii 

3200 U 

1500 ‘UJ 
1500 UJ 
830 UJ 

xi: I 

Ei K 
1500 UJ 
15W UJ 
830 UJ 
830 UJ 
830 UJ 

1500 UJ 
220 J 

34 J 
830 UJ 

34 J 

xi: : 
830 U 
830 U 
280 J 
430 J 

six :: 
390 J 
240 J 
310 J 
330 J 
830 U 
420 J 
830 U 

3200 u 

2000 UJ 
2000 UJ 

88 J 
8W UJ 
800 UJ 
800 UJ 

89 J 
2W0 UJ 
2000 u 

900 u 
800 U 
800 U 

2000 u 
140 J 
800 U 
800 U 
800 U 
200 J 
370 J 
800 U 
8W U 
140 3 
230 J 
800 U 
900 u 
240 J 
140 J 
180 J 
220 J 
800 U 
290 J 
800 U 

4100 u 

Ei iI! 
55 J 

820 U 
820 U 

“38 Y 
1500 u 
1500 u 
820 U 
820 U 
820 U 

1500 u 
350 J 

79 J 
820 U 

33 J 
850 
530 J 
820 U 
820 U 
390 J 
410 J 
820 U 
820 U 
430 J 
320 J 
430 J 
360 J 
130 J 
350 J 
820 U 

3200 U 

SOLIDS 
DW~LUT~ON ‘FACTOR: 

880 
1:o 

530 
1:o 

s20 
1:o 

410 
1:o 

530 
l:o 

l RESULT FROM DILUTION ANALYSIS 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE 

Tf-B 
20730.14 

PHENOL PHENOL 
BIS P-CHLOROETHYL)ETHER BIS P-CHLOROETHYL)ETHER 

6 6 2- HLOROPHENOL 2- HLOROPHENOL 
1,3-DICHLOROBENZENE 1,3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 1.4-DICHLOROBENZENE 
1;2-DICHLOROBENZENE 
P-METHYLPHENOL 
BlS(2-CHLOROlSOPROPYL)ETHER 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
BlS(2-CHLOROETHOXY)METHANE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAF’HTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,8-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
P-CHLORONAPHTHALENE 
2- NITROANILINE 
DIMETHYL PHTHAIATE 
ACENAPHTHYLENE 
2,8-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 

CRQL MDL 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
800 
330 
800 
330 
330 
330 
800 
330 

33 
85 

x5 

xi 
195 

l”o”o 

x: 

:t 
78 
42 

SE 
89 
35 

G! 

22s: 

ii43 

iii 
25 
29 
39 

184 
37 

2200 UR 
2200 UR 
2200 UR 
2200 UR 

fZ fl 
2200 UR 
2200 UR 
2200 UR 
2200 UR 
2200 UR 
2200 UR 
2200 UR 
2200 UR 
2200 UR 
2200 UR 
2200 UR 
2200 UR 
2209 UR 
2200 UR 
2200 UR 
2209 UR 
2200 UR 
2200 UR 
2200 UR 
5300 UR 
2200 UR 
5300 UR 
2200 UR 
2200 UR 
2200 UR 
5300 UR 

380 J 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: T7-B 
LABORATORY ID: 20730.14 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CROL MDL 

2,4-DINITROPHENOL 
4- NITROPHENOL 
DIBENZOFURAN 
2,4-D INITROTOLUENE I 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYL ETHER 
FLUORENE 
4 - NITROANILINE 
4,8-DINITRO-2-METHYLPHENOL 
N-NITROSOOIPHENYLAMINE 
4-BROMOPHENYL-PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUML PHTHAlATE 
;$;lJ;;NTHENE 

3.3’-DICHLOROBENZIDINE 
BUTYLBENZYL PHTHAlATE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS 2-ETHYLHEXYL)PHTHALATE 

t4 Dl- -0CML PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZ0 FLUORANTHENE 
BENZ0 17 A PYRENE 
INDENO(l,2,3-CD)PYRENE 
DlBENt(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 
BENZYL ALCOHOL 
BENZOIC ACID 

800 
800 
330 
330 
330 
330 
330 
800 
800 

3X8' 
330 
900 
330 
330 
330 
330 
330 
330 
330 
330 

xii 
330 
330 
330 
330 
330 
330 
330 
330 
330 

1700 

tX 
28 
48 

:: 

iis 

E 

2 
287 

45 
58 

ii 

t: 
80 

XBS 
27 
91 

1:x 
188 

:: 

t: 

t: 

5300 UR 
5300 UR 

280 J 

f22ii ii 
22W UR 

340 J 
5300 UR 
5300 UR 
2200 UR 
2200 UR 

XE Ki 
300 J 

2200 UR 
2200 UR 
2200 UR 

580 J 
450 J 

2200 UR 
390 J 
240 J 
340 J 

4900 UR 
2200 UR 

370 J 
270 J 
340 J 
350 J 

2200 UR 
340 .J 

2200 UR 
11000 UR 

SOLIDS. 
GLUTION ‘FACTOR: 

150 
1:o 

l RESULT FROM DILUTION ANALYSIS 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: TS-A T8-B T9-A TS-B TlO-A 
LABORATORY ID: 20749.13 20748.14 2074s. 15 20748.18 20748.17 

TCL SEMIVOLATILE SOILS (lJQ/KG) 

ANALY TE CROL MDL 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
P-CHLOROPHENOL 
1,3-DICHLOROBENZENE ’ 
1.4-DICHLOROBENZENE 
1.2-DICHLOROBENZENE 
2- METHYLPHENOL 
2,2’- OXYBlS( 1 - CHLOROPROPANE) 
4 - METHYLPHENOL 
N-NITROSO-DI-N-PROPYIAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2- NITROPHENOL 
2.4-DIMETHYLPHENOL 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4 -CHLOROANILINE 
BlS(2-CHLOROETHOXY)METHANE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2 - METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,8-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
P-CHLORONAPHTHALENE 
2 - NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,8-DINITROTOLUENE 
3 - NITROANILINE ’ 
ACENAf’HTHENE 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
800 
330 

xii 
330 
330 
900 
330 

:s 
85 

x3 
85 
23 

195 
80 

100 

;: 

2: 
78 
42 
52 

ii 
2 
2: 

259 

x3 

ix 

f8 

1:: 
37 

890 U 
890 U 
890 U 

xii ii 
890 U 
890 U 
890 U 
890 U 
890 U 
890 U 
890 U 
890 U 
890 U 
890 U 
890 U 
690 U 

57 J 
890 U 
890 U 
890 U 
890 U 

49 J 
890 U 
890 U 

1700 u 
890 U 

1700 u 
890 U 
890 U 
890 IJ 

1700 ‘U 
35 J 

730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
210 J 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 

1900 u 
730 u 

1800 U 
730 u 
730 u 
730 u 

‘PX8 :: 

570 u 
570 u 
570 u 
570 u 
570 u 
570 u 
570 u 
570 u 

43 J 
570 u 
570 u 
570 u 
570 u 
570 u 
570 u 
570 u 
570 u 

77 J 
570 u 
570 u 
570 u 
570 u 

51 J 
570 u 
570 u 

1400 u 
570 u 

1400 u 
570 u 
570 u 
570 u 

1400 u 
49 J 

700 
700 

E 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 

r: 
700 
700 
700 
700 
700 

1700 
700 

1700 
700 
700 
700 

1700 
700 

470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 

73 J 
470 u 
470 u 
470 u 
470 u 

40 J 
470 u 
470. u 

1100 -u 
470’ u 

1100 u 
470 u 
470 u 
470 u 

1100 u 
110 J 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: TB-A T8-B TS-A T9- B TlO-A 
IABORATORY ID: 20748.13 20748.14 20748.15 20749.18 20748.17 

TCL SEMIVOLATILE SOILS (UQIKG) 

ANALYTE CROL MDL 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE ’ 
DIETHYL PHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4 - NITROANILINE 
4,8-DINITRO-2-METHYLPHENOL 
N-NITROSODlPHENYlAMINE 
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
Dl-N-BUTYL PHTHAIATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYL PHTHAIATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS 2-ETHYLHEXYL)PHTHALATE 

il -0CTYL PHTHALATE 
~JZ~(B)FLUORANTHENE 
BENZ0 FLUORANTHENE 
BENZ0 

I”) 
A PYRENE 

INDENO( ,2,3-CD)PYRENE 
DlBENZ(A,H)ANTHRACENE 
BENZO(O,H,l)PERYLENE 
BENML ALCOHOL ’ 
BENZOIC ACID 

800 
800 
330 
330 
330 
330 
330 
900 

xzi 
330 
330 
900 
330 
330 
330 
330 
330 
339 
330 
330 
330 
330 

Et! 
330 
330 
330 
330 
330 
330 
330 

1700 

1700 u 
1700 u 

40 J 

ii: :: 
899 U 

79 J 
1700 u 
1700 u 
890 U 
890 U 
890 U 

1700 u 
280 J 

71 J 
890 U 
890 U 
520 J 

1300 

zx uu 
370 J 
499 J 
890 U 
890 UJ 
370 J 
350 J 
340 J 
280 J 
890 UJ 
300 J 
890 UJ 

3500 u 

1900 u 
1800 U 
730 u 
730 u 
730 u 
730 u 
730 u 

1800 U 

‘% i 
730 u 
739 u 

1800 u 
180 J 
38 J 

730 u 
730 u 

::t i 
730 u 
730 u 
210 J 
289 J 

3:: ‘: 
210 J 

t’1: i 
150 J 
730 u 
190 J 
730 u 

3800 U 

Ki i 
35 J 

570 u, 
570 u 
570 u 

47 J 
1400 u* 
1400 u 
570 u 
570 u 
570 u 

1400 u 
180 J 
34 J 

570 u 
570 u 
180 J 
430 J 
570 UJ 
570 UJ 
140 J 
230 J 
570 u 
570 UJ 
130 J 
140 J 
180 J 
140 J 
72 J 

220 J 
570 UJ 

3909 u 

ISZ i 
700 u 
700 u 
7w u 

;: i 
17w u 
1700 u 
700 u 
799 u 
tw u 

1799 u 
140 J 
52 J 

* 700 u 
700 u 

3g. : 
700 u 
700 u 
230 J 
280 J 
700 u 
tw u 

’ 240 J 

E :‘J 
f70 J 
700 u 
190 J 
7w u 

3890 U 

1100 u 
1100 u 

82 J 

tS8 i 
470 u 

83 J 
1100 u 
1100 u 
470 u 
470 u 
470 u 

1100 u 
280 J 

48 J 
470 u 
470 u 
490 
720 

. 38 J 
470 u 
290 J 
380 J 
470 u 
470 u 
270 J 
300 J 
320 J 
280 J 
470 u 
290 J 
470 u 

2500 U 

GLUTION SOLIDS ‘FACTOR: 48 1:o 0 450 1.0 580 1:o 47.0 1.0 700 1:o 

( t 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: TlO-B 
LABORATORY ID: 20749.18 

TCL SEMIVOLATILE SOILS (UQ/KQ) 

ANALY TE CROL 

PHENOL 
BIS(2-CHLOROETHYL)ETHER 
P-CHLOROPHENOL 
1,3-DICHLOROBENZENE ’ 
1,4-DICHLOROBENZENE 
1,2-D ICHLOROBENZENE 
P-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4 -METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
L-NITROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DICHLOROPHENOL 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
800 
330 
900 
330 
330 
330 

fE 

730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
730 u 
3X8 :: 
730 u 
730 u 
730 u 

18W U 
730 u 

1800 U 
730 u 
730 u 
730 u 

1800 U 
730 u 

MAi’HTHALENE 
4-CHLOROANILINE 
BlS(2-CHLOROETHOXY)METHANE 
HEXACHLOROBUTADIENE 
I-CHLORO-3-METHYLPHENOL 
P-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,8-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
P-CHLORONAPHTHALENE 
2 - NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,8-DINITROTOWENE 
3-NITROANILINE 
ACENAPHTHENE 



CT0 129, NSB NEW LONDON, QROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: TlO-B 
LABORATORY ID: 20748.19 

TCL SEMIVOLATILE SOILS (UQ/KQ) 

ANALYTE 

2,4-DINITROPHENOL 
4- NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE ’ 
DIETHYL PHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4 - NlTROANILINE 
4,8-DINITRO-2-METHYLPHENOL 
N-NlTROSODlPHENYl.AMlNE 
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
$NA;l-;JE 

DI-N-BUlYL PHTHALATE 
;;;;;;NTHENE 

BUTVLBENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
$N$g&A);NTHRACENE 

BIS 2-ETHYLHEXYL)PHTHAlATE 
t-4 DI- -0CTYL PHTHAlATE 

BENZO(B)FLUORANTHENE 
BENZ0 FLUORANTHENE 
BENZ0 A PYRENE 17 
INDEN0(1,2,3-CD)FYRENE 
DlBENZ(A,H)ANTHRACENE 
BENZO(Q,H,l)PERYLENE 
BENZYL ALCOHOL ’ 
BENZOIC ACID 

CROL 

800 
900 
330 
330 
330 
330 
330 
800 

E 
330 

;z 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

:zi 
330 
330 
330 

1700 

1800 
1800 
730 
730 
730 
730 
730 

1800 
1800 
730 
730 
730 

1800 

7:: 
730 
730 

i: 

5: 

15 
3500 

730 
110 

1:: 

7:: 
730 
730 

3800 

450 
1:o 

4 4 



CLIENT ID: 
LABORATORY ID: 

TCL PESTlCIDE/PCB SOILS (UG/KG) 

ANALYTE CROL MDL 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
QAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSU LFAN II 
4.4’-DOD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
QAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR- 1018 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 

1.7 
1.7 
1.7 
1.7 
1.7 

1:; 

::; 

i:X 
3.3 
3.3 

S:X 
17 

x*x 
1:7 

“ix 

iis 
33 

ix 

CT0 129, NSB NEW LONDON, QROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

AROCLOR- 1254 33 
AROCLOR- 1280 33 

0.07 
0.15 
0.07 
0.07 
0.18 
0.07 
0.05 
0.08 
0.24 
0.10 
0.15 
0.13 
0.09 

2.9 
0.14 
0.88 
0.12 
0.10 
0.12 
0.09 

1.0 
1.0 

0’;: 
0:33 

i:S 
1.3 

Tl-A Tl-B T2-A 
20715.64 20715.95 20715.66 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.9 J 
2.1 u 
3.7 J 
2.4 J 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
9.0 J 
4.1 u 
15 R 
21 u 
4.1 u 
4.1 u 
4.8 J 
5.7 J 

210 u 
41 u 
84 U 
41 u 
41 u 
41 u 
41 u 

150 J 

DUP-03 T2-B 
20715.07 20715.08 

2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 

::: 

, 

J 

ii! :: 
3:s u 
3.8 U 
12 R 

3.9 u 

2x u 
3.9 u 
5.8 J 
2.9 J 
3.7 J 

200 u 
38 U 
77 u 
3s u 
38 U 
38 U 
3s u 

180 

2.7 U 
2.7 U 
2.7 U 
2.7 .U 
2.7 U 
2.7 U 
2.7 U 
2.7 U 
5.2 U 
30 J 
5.2 U 
31 J 

l 850 J 
5.2 U 

i3 u . 
5.2 U 
18 J 

2.7 U 
4.8 J 

270 U 
52 U 

100 u 
52 U 
52 U 
52U 
52 U 
52 U 

2.5 
2.5 
2.5 
2.5 
2.5 

22.5” 
2:s 
4.9 
13 

4.9 
4.9 

l 250 
4.9 
80 
25 
4.9 

2:: 

22;: 

ii: 
49 
49 

1; 
49 

28 U 
2.8 U 
2.8 U 
2.8 U 
2.8 U 
2.9 u 
3.7 J 
2.9 u 
5.5 u 
19 J 

5.5 u 
8.9 J 

‘210 J 
5.5 u 
l 88 J 
28 U 
5.5 u 
5.5 u 
7.8 

zill u 
55 u 

110 u 
55 u 
55 u 
55 u 
55 u 
55 u 

OK~LUTION SOLIDS. ‘FACTOR: 80 1:: 87 1:o 0 84.0 1.0 88.0 1.0 60.0 1.0 

l RESULT FROM DILUTION ANALYSIS 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PCB SOILS (UG/KQ) 

ANALYTE CROL MDL 

ALPHA- BHC 
BETA-BHC 
DELTA-BHC 
QAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSU LFAN I 
DIELDRIN 
4,4,-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
QAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR- 1018 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1280 

1.7 

i:; 

1:; 

i.3 
1:7 

ii 
313 

3.: 
3:3 
3.3 

3’: 
3:3 

i.3 
li0 

8P 

xi3 

ii: 
33 

0.07 
0.15 
0.07 
0.07 
0.18 
0.07 
0.05 
0.08 
0.24 
0.10 
0.15 
0.13 
0.09 

2.9 
0.14 
0.88 
0.12 
0.10 
0.12 
0.09 

1.0 

2 

8.:: 
i.3 

1:: 

T3-A T3-B TI-A T4-B TS-A . 
20715.09 20715.10 20730.03 20730.94 20730.95 

20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
11 J 
3s u 

280 
3s u 
3s u 

390 
14 J 

.890 
200 u 

3s u 
39 u 
4.4 J 

20s :: 
390 u 
800 U 
390 u 
390 u 
390 u 
390 u 
390 u 

28 U 
28 U 
28 U 
28 U 
28 U 
28 U 

Eli 
50 u 

330 
50 u 
50 u 

l 14w 
so u 

l 2soo 
280 u 

50 u 

‘Ix i 
13 J 

2800 u 
SW u 

1990 u 
5WU 

z: 

si 

2.0 u 
2.0 UJ 
2.0 u 
g! t 

2:o u 
2.0 u 
2.0 u 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 

:: i 
3.8 U 

8.: i” 
2:o u 

%G 
78 U 

x: ii 
38 U 
38 U 
38 U 

2.0 u 
2.0 UJ 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 

.4.5 J 
4.0 u 
4.0 u 
20 u 
4.0 u 

:*: “u” 
210 u 

200 u 
40 u 
81 U 
40 u 
40 u 
40 u 
40 u 
40 u 

12 u 
2.7 J 
4.2 J 
3.5 J 
4.5 J 
3.2 J 
2.2 J 
12 u 

8.4 J 
57 J 
18 J 
24 U 

l 13w 
8.9 J 
380 

38 J 
20 J 
10 J 

Ii; J 
12do u 
240 U 
490 u 
240 U 
240’ U 
240. U 
240 U 
240 U 

ZILUTION SOLIDS. ‘FACTOR: 84 1o:o 0 880 1o:o 980 1:o 830 1:o 890 
s:o 

l RESULT FROM DILUTION ANALYSIS 



CT0 129, NSB NEW LONDON, QROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PCB SOILS (UQ/KG) 

ANALYTE CROL MDL 

$;~AAil~C 

DELTA-BHC 
GAMMA-BHC (LINDANE) 

. HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
~hJKflJDmFAN II 

E’NiOSULFAN SULFATE 
4,4’-DOT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
QAMMA-CHLOADANE 
TOXAPHENE 
AROCLOR- 1018 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1280 

0.07 
0.15 
0.07 
0.07 
0.18 
0.07 
0.05 
0.08 
0.24 
0.10 
0.15 
0.13 
0.09 

2.9 
0.14 
0.88 
0.12 
0.10 
0.12 
0.09 

1.0 
1.0 

0’;: 
0:33 

::; 
1.3 

TS-B 
20730.98 

5.8 
2:o 
2.0 

X:8 

Z:8 

i:8 

i:8 

tx 
414 

32 

tx 
2:o 
200 

38 
78 

3: 
38 
38 
38 

T8-A DUP-05 
20730.07 20730.98 

3.2 
3.2 

Xi 
3:2 

:.x 
3:2 
28 
10 

8.2 

1x 
9.7 

:: 
5.4 

3: 

322: 
82 

130 

iI 
82 

14:: 

3.3 
3.3 
3.3 

3.: 
3:s 
3.3 
3.3 
23 
15 

7.8 

3: 

:os 
39 
12 

tS 

323: 
83 

130 

Ii 

t: 
1500 

T8-B T7-A 
20730.69 20730.13 

4.1 u 
4.1 u 
4.1 u. 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
8.0 U 

a38 u 
17 R 

‘410 
9.0 u 
8.0 U 
41 u 
8.0 U 
8.0 U 
15 P 
11 J 

410 u 
80 U 

160 U 
80 U 
80 U 
80 U 
80 U 

530 

3.2 U 
3.2 U 
3.2 U 
3.2 U 
3.2 U 
3.2 U 
3.2 U 
3.2 U 
8.2 U 
8.2 U 
8.2 U 
8.2 U 
8.2 U 
8.2 U 
8.2 U 
32 U 

8.2 U 
8.2 U 
3.2 U 
3.2 U 
320 U 

82 U 
130 u 
82 U 
82 U 
82 U 
82 U 
62 J 

88 1:: 53.0 52.0 41 .o 53.0 
1.0 1.0 1 .o 1.0 

l RESULT FROM DILUTION ANALYSIS 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: T7-B 
LABORATORY ID: 20730.14 

TCL PESTICIDE/PCB SOILS (UQ/KG) 

ANALYTE CROL MDL 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
QAMMA-BHC (LINDANE) * 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSU LFAN I 
DIELBRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
QAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR- 1018 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR - 1254 
AROCLOR- 1280 

:,; 
1:7 
1.7 

:*3 
.1:7 
1.7 

%:X 

xi 
3:3 

X:X 

3113 
3:s 
1.7 

1’;; 

ii: 

:3” 

ii 
33 

0.07 
0.15 
0.07 
0.07 
0.18 
0.07 
0.05 
0.08 
0.24 
0.10 
0.15 
0.13 
0.09 

2.9 
0.14 
0.88 
0.12 
0.10 
0.12 
0.09 

::: 

0’;: 
0:33 

1.3 

::X 

11 UR 
11 UR 
11 UR 
11 UR 
11 UR 
11 UR 
11 UR 
11 UR 
22 UR 

140 J 
22 UR 
22 UR 
22 UR 
22 UR 
23 R 

110 UR 
22 UR 

Xf JUR 
11 UR 

1100 UR 
220 UR 
450 UR 

iii ii; 
220 UR 

iii! JUR 

150 
1:o 

l RESULT FROM DILUTION ANALYSIS 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PCB SOILS (UQ/KQ) 

ANALYTE CROL MDL 

ALPHA-BHC 
BETA- BHC 
DELTA-BHC 
QAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 

YE!‘: 
EiiiRlN 
ENDOBULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
QAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1018 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1280 

0.07 
0.15 
0.07 
0.07 
0.18 
0.07 
0.05 
0.09 
0.24 
0.10 
0.15 
0.13 
0.09 

OY 
0.88 
0.12 

0.1 
0.12 
0.09 

1.0 
1.0 

OiX 
0.33 

1.3 

::X 

T8-A T8- B TS-A TS-B TlO-A 
20748.13 20748.14 26748.15 ’ 20748.18 20748.17 

3.5 u 
3.5 UJ 
3.5 u 
3.5 UJ 
3.5 u 
3.5 UJ 
3.5 u 
3.5 u 
8.9 U 
19 J 

8.9 U 
8.9 U 
88 J 
8.9 U 
8.9 UR 
35 UJ 

8.9 U 
8.9 U 
3.5 u 
3.5 u 
350 u 
89 U 

140 u 
89 U 
89 U 
89 U 
89 U 
89 U 

3.9 u 
3.8 UJ 
3.9 u 
3.8 UJ 
3.9 u 
3.9 UJ 
3.8 U 
3.8 U 
7.3 u 
7.3 UJ 
7.3 u 
7.3 u 
7.3 UJ 
7.3 u 
7.3 UJ 
38 UJ 
7.3 u 
73 u 
3s u 
3.9 u 

380 U 
73 u 

150 u 
73 u 
73 u 
73 u 

33 i 

2.9 u 
2.9 UJ 
2.9 u 
2.9 lJJ 
2.9 u 

Ii ii” 
2:9 u’ 
5.7 u 
49 J 
5.7 u 
5.7 u 

l 830 J 
5.7 u 
5.7 UR 
29 UJ 
57 u 
57 u 
80 J 
29 u 

290 u 
57 u 

120 u 
57 u 
.57 u 
57 u 
57 u 
57 u 

3.8 U 2.4 U 
3.8 UJ 2.4 UJ 
3.8 U 2.4 U 
3.8 UJ 2.4 UJ 
3.8 U 2.4 U 
3.8 UJ 2.4 UJ 
3.8 U 2.4 U 
3.8 U 4.8 J 
7.0 u 4.7 u 
7.0 UJ 23 J 
7.0 u 4.7 u 
7.0 u 4.7 u 
7.0 UJ 190 J 
7.0 u 4.7 u 
7.0 UJ 85 J 
38 UJ 24 UJ 
70 u 4.7 u 
7.0 u 47 u 
38’ U 55 J 
3.8 U * 4.5 J 
360 U 240 U 

70 u 47 u 
140 u 96 U 
70 u 47 u 
70 u 47 u 
70 u 47 u 
70 u 47 u 
70 u 47 u 

49 0 
1:o 

450 
1:o 

58 0 
1:o 

47 0 
1:o 

70.0 
1.0 

4 RESULT FROM DILUTION ANALYSIS 



CT0 129, NSB NEW LONDON, QROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIEN r ID: 
LABORATORY ID: 

TCL PESTlCIDE/PCB SOILS (UQ/KQ) 

ANALVTE 

&fGAi.iBHHC 
DELTi-BHC 
QAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
QAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR- 1018 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1280 

CROL 

i:; 

1:; 

i-z 
1:7 
1.7 

f :X 

3:X 
3.3 

t”3 
ir, 

x.x 
117 
1.7 

170 

:3 

xi 

ix 
33 

MDL 

0.07 
0.15 
0.07 
0.07 
0.18 
0.07 
0.05 
0.08 
0.24 
0.10 
0.15 
0.13 
0.09 

0:: 
0:ss 
0.12 

0% 
0:os 

1.0 

:i 
o.i3 
0.33 

in; 
1:a 

TlO-B 
20743.18 

3.8 U 
3.8 UJ 
3.9 u 

2 i” 
3:s UJ 
3.8 U 

3.x ‘: 
7:4 J 

i-i t 
i5 J 
7.3 u 
7.3 UR 
38 UJ 
7.3 u 
7.3 u 
3.8 U 
3.8 U 

390 u 
73 u 

150 u 

3: :: 

3x i 
73 u 

460 
1:o 

l RESULT FROM DILUTION ANALYSIS 



CfLlENT ID: 
IABORATOFlY ID: 

TAL METAL SOILS (MQ/KG) 

ANALY TE CROL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
ywL;IuM 

CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEA0 
MAONESIUM 
MANQANESE 

kER;i!Ry 
POTASSkJM 
SELENIUM 
SILVER 
SOOIUM 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE 

20 
6 
1 

0205 

0.: 
500 

A 
2.5 
10 

CT0 129, NSB NEW LONDON, OROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

IDL 

09 
0.4 
0.6 
0.1 
0.1 
0.3 
0.1 
1.1 
0.1 
0.1 
0.2 

:.x 
1.2 
0.1 
0.1 
0.1 
1.3 
0.5 
0.1 
0.9 
0.6 
0.1 
0.1 
0.5 

Tl-A Tl-B T2-A DUP-03 72-B 
20715.04 20715.05 20715.06 20715.07 207 15.06 

3530 
0.46 

1.9 
27.9 
0.23 
0.35 
0.29 
1130 

6.1 
3.6 

79.6 
5960 
23.9 
1750 

132 
0.12 

2: 
0.56 
0.37 
114 

0.70 
17.2 
63.6 

4240 
J 0.46 

1.6 
33.9 
0.24 

U 0.36 
0.12 
1240 

9.6 
4.3 

45.5 
7740 
20.7 

2120 
125 

UR 0.36 
J 9.1 

1060 
UJ 0.60 

0.73 
215 

Ju 0.72 13.2 
J 100 

UJ 

Ju 

UJ 

Jv 
J 

4470 
0.72 J 

2.5 
46.7 
0.46 

2.2 u 
0.29 
1510 
15.2 

$5 
10300 

123 
1940 
76.6 
0.17 J 
61.5 J 
1120 
0.68 UJ 
0.17 J , 
512 

0.62 U 
161 3 
225 J 

4700 6020 
0.62 UJ 0.62 

2.5 22 
56.5 73.6 
0.70 0.32 

7.6 U 0 46 
0.46 . 0.30 
1510 1300 
16.9 19 5 
6.4 5.0 
101 44.9 

15600 12500 
142 42.0 

2000 2660 
99.7 132 
0.24 J 0.32 
53.0 J 17.0 
1070 1690 
0.77 UJ 0 77 
0.22 0.15 
556 516 

0.92 u 0.92 
163 J 66.4 
376 J 95.4 

UJ * 

UJ 

UJ 
U 

K SOLIDS: 65.7 63.7 73.0 65.0 65.0 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT IO: t3-A T3-0 t4-A t4-B TS-A 
LABORATORY IO: 20715.09 20715.10 20730.03 20730.04 20730.05 

TAL MEtAL SOILS (MQ/KG) 

ANALYTE CRQL IDL 

~~~~NouNvM 
ARSENIC 
BARIUM 
BERYLLfUM 
BORON 
CADMIUM 
CALCIUM 
g;XiirlUM 

COPPER 
IRON 
LEA0 
MAGNESIUM 
MANQANESE 
MERCURY 
NKXEL 
POtASSlUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 

. ZINC 
CYANIDE 

20 
6 
1 

0205 

0.55 
500 

1 

2.55 
10 

5ti: 
1.5 
01 

50: 
0.5 

50; 
1 

i 
0.5 

:.: 
0.6 
0.1 
0.1 
0.3 
0.1 
1.1 

::i 

8:; 
0.2 

Ii:: 
0.1 
0.1 
13 
0.5 
0.1 
0.9 
0.6 
0.1 
0.1 
0.5 

3620 
0.53 UJ 

3.0 
26.6 
0.21 J 
0.40 u 
0.26 
900 
6.6 

31.: 
9390 
32.1 
1650 
310 

0.15 J 
6.6 J 
613 

0.67 UJ 
0.13 u 
265 

0.60 U 
17.0 J 
87.4 J 

5040 
0.58 UJ 

32s.: 
0.$3 
0.51 u 
0.43 
868 
11.1 
7.9 

52.6 
8020 
61.5 
22oo 
99.8 
0.19 J 
18.9 J 
1100 
0.73 UJ 
0.15 u 
1050 
o.l!lt u 
18.5 J 
284 J 

3670 
0.47 UJ 

1.4 

?i: J 
0135 u 
0.12 u 
1060 

xi 
1417 

5800 
26.5 
1770 
90.1 
0.12 UR 

6.7 J 
1120 
0.59 UJ 
0.12 u 
250 
0.71 u 
12.6 J 

“E J 

2980 
0.47 UJ 

41.: 
o.is J 
0.36 U 
0.21 J 
934 

73:X 
36.7 

5630 
32.4 
1570 
55.3 
0.12 UR 
10.3 J 
926 

0.59 UJ 
0.12 u 

’ 462 
0.71 u 
11.2 J 
45.1 J 
0.59 u 

5080 
0.60 UJ 

529:: 
0.26 J 

1.3 u 
0.15 u 
1630 
15.0 
4.2 

28.4 
lo600 

40.6 
2280 

101 
0.15 UR 
13.6 J 
1290 
0.75 UJ 
0.15 u 

2480 
0.90 u 
37.4 J 
68.2 J 
0.90 J 

muLIDS: 74.0 68.6 84.6 , 84.6 66.7 

t 



CT0 129, NSB NEW LONDON, QROTON, CONNECTICUT 
LABORAtORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT IO: 
LABORATORY ID: 

TAL METAL SOILS (MQ/KG) 

ANALYTE 

tKK%Y 
ARSENIC 
BARIUM 
;EoRRy~lU M 

CADMIUM 
CALCIUM 
g;;;r;UM 

COPPER 
IRON 
LEAD 
MAQNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POtASSkJM 

KkEIUM 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE 

CRQL 

20 
6 

2: 
0.5 

0.: 
500 

: 
25 
10 

0.3 
500 
1.5 
01 

50: 
0.5 

1 
500 

1 

f 
0.5 

IDL 

0.9 
0.4 
0.6 
0.1 
0.1 
0.3 
0.1 

2 
0.1 
02 
07 
0.2 
1.2 
0.1 
01 
01 

AX 
0.1 
0.9 
0.6 
0.1 
0.1 
0.5 

T5-B T6-A DUP-05 
20730.06 20730.07 20730.08 

2690 15800 
0.47 UJ 0.85 UJ 

1.0 J 7.2 
11.9 113 
0.14 J 1.3 
0.35 u 0.64 UJ 
0.12 u 0.72 
1220 3290 

7.7 44.5 
33 10.0 

19.5 133 
5660 47500 
16.2 141 
1820 5550 
69.3 265 
0.12 UR 0.21 UR 

8.5 J 29.0 J 
659 2960 

0.56 UJ 1.1 UJ 
0.12 u 0.96 
386 1130 

0.70 u 1.3 u 
8.9 J 176 J 

35.0 J 213 J 
0.90 J 2.0 J 

14800 
0.77 UJ 

lei: 

0’;: UJ 
0:SS 
2960 
49.8 

9.2 
114 

53100 
109 

4800 
271 

0.43 J 
26.2 J 

2650 
2.2 J 

0.61 
966 
1.2 u 

152 J 
195 J 
2.1 

T6-8 T7-A 
20730.09 20730.13 

9620 7150 
1.1 J 1.2 
4.6 2.5 

94.1 124 
1.3 0.28 

0.77 UJ 0 90 
0.66 0.23 
2230 3350 
40.2 13.7 

4.7 61 
62.0 33.6 

35700 19200 
76.4 17.4 

‘2660 4170 
134 154 
1.2 J 0.44 

15.6 J 12.2 
1490 3000 

1.3 UJ 1.1 
0.65 0.22 
725 926 
1.5 u 13 

120 J 36 2 
172 J 76 3 
16 J 11. 

J 

J 

!i 

J 
J 

UJ 
U 

Y 
J 
U 

% SOLIDS: 65.7 46.8 51.6 39.0 46.3 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATQRY OF OKLAHOMA 

CLIENT ID: Tt-B 
LABORATORY ID: 20730.14 

TAL MEtAL SOILS (MOIKG) 

ANALY TE CROL IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
!3$‘oLNLlU M 

CADMIUM 
CALCIUM 
~~;ti~lUM 

COPPER 
IRON 
LEAD 
MAQNESIUM 
MANQANESE 

KEY”’ 
POTASSMJM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 

EtYUM 
CYANIDE 

20 
6 
1 

0205 

0.55 
500 

1 

2.: 
10 

s”di 

ii:: 

50: 
0.5 

50: 
1 

x 
0.5 

0.9 27100 J 
0.4 3.1 UR 
0.6 6.1 J 
0.1 316 J 
0.1 4.1 J 

8:: :*: Ju” 
1.1 53iO J 
0.1 44.3 J 
0,l 13.6 J 
0.2 173 J 
0.7 196000 J 
0.2 110 J 
1.2 3900 J 
0.1 269 J 
0.1 0.76 UR 
0.1 47.7 J 
1.3 2030 J 
0.5 6.6 J 
0.1 0.66 J 
0.9 1410 J 
0.6 4.6 UR 
0.1 203 J 
0.1 702 J 
0.5 6.1 J 



20 
I 6 

2: 
0.5 

0.: 
500 

1 

2.55 
10 

LEAD ’ 
MAGNESIUM 52 
MANGANESE 1.5 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
BORON 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON , 

CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST IABORATORY OF OKLAHOMA 

CLIENT ID: TB-A 
LABORATORY ID: 20746.13 

TAL METAL SOILS (MG/KQ) 

ANALYtE CRDL 

MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

0.1 

50: 
0.5 

1 
500 

1 

I 

K 
0.6 
0.1 
0.1 
0.3 
0.1 
1.1 
0.1 
0.1 
0.2 
0.7 
0.2 
1.2 
0.1 
0.1 
0.1 

66.9 
0.5 
0.1 

14.3 
0.6 
0.1 
0.1 

CYANIDE 0.5 * 0.5 

IDL 

14200 

1.3 

0.64 U 

u .’ 

11.0 
53.4 
0.66 

45.3 

26.7 
0.41 J 

73.0 

2790 

J 

60.3 
6.1 

46.4 

1.1 

24500 

UJ 

61.2 
7230 

240 
0.40 u 
21.7 
3660 J 

2.2 J 
0.33 J 
2960 . 

T6-8 T9-A T9-8 
20746.14 20746.15 20746.16 

19900 
0.95 u 
14.1 

1.4 

77.9 

u 

0.96 
39.3 

59.5 

0.47 J 
3610 
96.6 

95.5 

9.6 

J 

64.2 
37100 

66.6 

1.2 

9150 

UJ 

336 
0.51 u 
27.8 

5170 J 
3.0 J 

0.47 J 
3320 

16100 
0.72 U 

7.2 
66.6 ‘, 
0.61 ’ 
14.7 
0.57 

2640 
46.5 

4i.i 
25500 

40.6 
6100 

313 
0.27 U 
20.7 
3300 J 

1.6 J 
0.18 J 
1930 

1.1 u 
49.0 
132 J 

0.90 UJ 

15100 
0.65 U 
10.6 
47.7 
0.73 
39.6 
0.43 J 
4110 
59.9 

9.0 
37.2 

30300 
39.3 

6450 
355 

0.21 UJ 
. 23.6 

4410 J 
1.9 J 

0.21’ u 
4960 

1.3 u 
43.6 
62.6 J 

1.1 UJ 

TlO-A 
20746.17 

6700 
0.56 U 

3.4 
57.0 
0.24 

2.1 
0.37 
1650 
15.4 

3.9 
31.4 

12400 
71.3 

2770 
121 

J 
U 

0.26 U 
12.7 
1630 J 
0.70 u 
0.14 u 

. 253 
0.64 U 
36.7 
133 J 

0.70 UJ 

96 SOLIDS: 46.0 42.0 55.0 47.0 71.0 



CT0 129, NSB NEW LONDON, QROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT IO: 
LABORATORY ID: 

TlO-8 
20746.16 

TAL METAL SOILS (MG/KG) 

ANALYTE CRDL IDL 

20 0.9 
6 0.4 
1 0.6 

If”5 
0.1 

5 8.i 

5”d: 
0.1 
1.1 

: 
0.1 
0.1 

2.5 0.2 

di 
0.7 

560 
0.2 
1.2 

1.5 
0.1 8:: 

50: 
0.1 

66.9 
0.5 0.5 

1 0.1 
500 14.3 

1 0.6 
0.1 

ZINC x 0.1 66.5 J 
CYANIDE 0.5 * 0.5 1.0 UJ 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
l3:3RyoLNLU M 

CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON . * 
LEAD 
MAQNESIUM 
hd;;d;;fSE 

NICKEL 
POTASSIUM 
gEIiI\zUM 

SOOIUM 
THALLIUM 
VANADIUM 

12600 
0.61 U 

9.1 
42.9 
0.62 
29.5 
0.34 J 
3330 
39.9 

7.7 
18.8 

27500 
16.1 

7340 
323 

0.28 u 
20.6 
3770 J 

1.5 J 
0.20 u 
3670 

1.2 u ” 
39.1 

96 SOLIDS: 50.0 

t 



NEW LONDON NSB 

CASE NW, SDG 20715 

TABLE II. Tentatively Identified Compound Supama~y 

TIC EB-2 EB-3 FB-2 TB-6 TB-7 Tl-A Tl-B 

Unknown organic acid 
Unknown alkane 
Unknown amide ' 
Benzaldehyde, 4-hydroxy- 
3-methoxy X 
Benzo[e]pyrene 
28-Nor-17.alpha.(H)-hopane 
4H-cyclopenta[def]phenanthrene 

X X 
X X 

X 

X 
X X 
X 

X 



NEW LONDON NSB 

CASE NUS, SDG 20715 

TABLE II. Tentatively Identified Compound Sumary 

TIC T2-A DUP-03 T2-B T3-A .T3-B T4-A T4-B 

Unknown organic acid X 
Unknown alkane X 
Unknown cycloalkane 
Unknown amide X 
Unknown aldehyde 
Unknown hydrocarbon 
Unknown PAH 
Anthracene, a-methyl- X 
Benzo[elpyrene X 
6H-cyclobuta[~~)- 
Phenanthrene X 
DDMU X 
.gamma. -Sitosterol X 
Mitotane X 
Naphthalene,l,2,.3,4,4a,S,6, 
8a-octhydro-4a,8-dimethyl- 
- (l-methylethenyl)- X 
Stigmasterol X 
3-Penten-2-one, rl-methyl- 
Phenanthrene, I-methyl: 
9,10-Anthracenedione 
llH-Benzo[blfluorene 
o,p'-DDT 

,Anthracene, l-methyl- 
Phenanthrene, 3,6-dimethyl- 
Phenanthrene, 2,3-dimethyl- 
Phenanthrene, 2,5-dimethyl- 
Cyclopenta(def)phenanthrene 
p,p'-DDE 
Pyrene, a-methyl- 
Pyrene, 1,3-dimethyl- 
7H-Benzldelanthracen-7-one 

X X X X 
X X X X X 

X X 
X X 

X 
X 

* x X 
X X 

X X 

X 

X X X 
X X X 

X 
X 
X 
X X x 

X X 
X 
X 
X 
X 
X 
X 
X 
X 
X 



NEW LONDON NSB 

CASE NW, SDG 20715 

TABLE II. Tentatively Identified Compound Summary 

TIC T2-A DUP-03 T2-B T3-A T3-B T4-A T4-B 

Chrysene, Ei-methyl- 
Phenanthrene, 4,5-dimethylanthracene 
2,2-Bis(p-chlorophenyl)ethanol 
Benzo[b]naphtho[l,2-dlthiophene 

X 
x 
X 
X 



NEW LONDON NSB 

CASE NUS, SDG 20715 

TABLE II. Tentatively Identified Compound Summary 

TIC T5-A T5-B T6-A DUP-05 T6-B T7-A T7-B 

Unknown organic acid X X X X X X 
Unknown alkane X X X x ,x X X 
Unknown hydrocarbon X X 
Unknown PAH X 
llH-Benzotblfluorene X 
1,1-Dichloro-2,2-bis- 
(p-chlorophenyl)ethane X 
Dibenzo[c,hJ [2,61- 
naphthyridine X 
.gamma. -Sitosterol X 
Mitotane x 
2-Pentene, 2,3-dimethyl- X 
Anthracene, a-methyl- X 
Benzolelpyrene X 
28-Nor-17.alpha.CH)-hopane X 
1,2-Benzenediol x . 
Salicyl alcohol X 
Oleic acid X 
Cholesterol X X 
Cholestan-3-01, 4-methyi-, (3.beta., rl.alpha., 5.alpha.)- X 
Stigmasterol X 
Cyclohexane, pentyl- 
Stigmast-4-en-3-one 
Androst-4-en-3-one, 17-hydroxy-(lO.alpha., 17.beta.)- 

X 
X 
X 



NEW LONDON NSB 

CASE NW, SDG 20748 

TABLE II. Tentatively Identified Compound Sunmary 

TIC EB-4 TS-A TB-B T9-A T9-B TlO-A 

l!QA 
Unknown Hydrocarbon 
2-Butanol 
svol$ 
Unknown Alkane X 
Unknown Organic Acid X 
Unknown Amide 
Unknown Hydrocarbon 
Unknown PAH 
Unknown Alcohol 
Phenol, 2-methoxy- X 
Vanillin X 
6,10,14-Hexadecatrien-l- I 
ol,3,7,11,15-tetramethyl- 
Butanoic Acid 
Octanoic Acid 
Cyclohexane, Octyl- 
.gamma. -Sitosterol 
Decahydro-4,4,8,9,10- 
pentamethylnaphthalene 
Phenol, 3-octyl- 
Hexadecanoic acid 
Perylene 
l,l'-Biphenyl, 3,3',4,4',5,5' 
-hexamethyl 
Urs-20-en-16-01, 
(16 .beta., 18 .alpha., 19 .alpha.)- 
Stigma&z-4-en-3-one 
4H-Cyclopenta[deflphenanthrene 
Squalene 
Benzo[e]pyrene 
Baccharane 

X 

X 
X 

X x X X X 
X X X X 

X X 
X X X 
X X 

X 

X 
X 
X 
X X X X 

X x . 
X 
X 
X X 

X 

X 
X 

X 

X 

X 



NEW LONDON NSB 

CASE NW, SDG 20740 

TABLE II. Tentatively Identified Compound Sumary 

TIC EB-4 T9-B TlO-A 

28-Nor-17 .beta. (HI-hopane X 
Stigmaeterol X 
Ergoetanol , X 



NEW LONDON NSB 

C&SE NUS, SDG 20748 

TABLE II. Tentatively Identified Compound Sunmpary 

TIC TlO-B 

Unknown Alkane X 
Unknown Alkene X 
Unkown Cycloalkane X 
Unknown Hydrocarbon 
Unknown Or,ganic Acid X 
Benzenepropanoic acid X 
.gamla. -Sitoeterol X 
Stigma&-4-en-3-one X 
.alpha. -Pinene 
Pulegone 
Naphthalene, decahydro-2-methyl- 
lH-Indene, octahydro- 
2,2,4,4,7,7-hexamethyl-, tr&ns- 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE WATERS (UG/L) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 , 1 - D ICHLOROETHENE 
1 ,l - 0 ICHLOROETHANE 
1,2- DlCHLOROETHENE(tOTAL) 
CHLOROFORM 
1 ,P-DICHLOROETHANE 
2- BUTANONE 
1 , 1, 1 - TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-D ICHLOROPROPANE 
CIS- 1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
OIBROMOCHLOROMETHANE 
1 ,1,2- TRICHLOROETHANE 
BENZENE 
TRANS- 1,3- OICHLOROPROPENE 

. BROMOFORM 
4-METHYL-2-PENTANONE 
2- HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
StYRENE 
XYLENE (TOTAL) 
VINYL ACETATE 

CRQL MDL 

0.4 

Iti 
1:2 
1.0 

A:; 

A:: 
1.0 
06 
1.4 
6.6 
0.6 
0.5 
2.5 
1.3 
0.7 

x.: 
t:: 
2 
2.1 

2 
ii 
0:5 

8:: 
0.6 
2.6 

TB-6 FB-2 EB-2 
20715.01 20715.02 20715.03 

TB-7 EB-3 
20730.01 20730.02 



CT0 129, NSB NEW LONDON, QROTON, CONNECTlCUt 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: EB-4 
LABORATORY ID: 20746.12 

TCL VOLATILE WATERS (UGIL) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,l -DICHLOROETHENE 
l,l-DICHLOROETHANE 
1,2-DICHLOROETHENE(TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2- BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIOE 
BROMODICHLOROMETHANE 
1,2- DICHLOROPROPANE 
CIS- 1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
0lBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2- HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLORbBENZENE 
ETHYLBENZENE 
SlYRENE 
XYLENE (TOTAL) 
VINYL ACETATE 

0.4 

Ai 
1:2 

::09 
0.7 
1.1 
0.5 
1.0 
06 
1.4 
6.6 

8.: 
2.5 
13 

x,’ 
2.5 
2.2 
0.6 

i:! 
2.1 

ix 
3:7 
0.4 
0.5 
0.6 
0.6 
0.6 
2.6 

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 
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 
10 u 
10 u 
10 u 
10 u 

BUR: 
- 

1.U 

. 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT IO: 
LABORATORY ID: 

TCL SEMIVOLATILE WATERS (UG/L) 

ANALYTE 

PHENOL 
BIS 2-CHLOROETHYL)ETHER 

6 2- HLOROPHENOL 
1,3-OICHLOROBENZENE ’ 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
BlS(2-CHLOROlSOPROPYL)ETHER 
4- METHYLPHENOL 
N-NITROSO-DI-N-PROPYIAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
P-NITROPHENOL 
2.4~DIMETHYLPHENOL 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
BiS(2-CHLOROETHOXY)METHANE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
L-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,&TRlCHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2- NITROANILINE 
DIMETHYL PHTHAlATE 
ACENAPHTHYLENE 
2,6- D INITROTOLUE NE 
3-NITROANILINE 
ACENAPHTHENE 

FB-2 EB-2 
20715.M 20715.93 

1 J 
10 u 
10 u 
10 u 
10 u 

ix i 
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 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 

1: Ju 
10 u 
10 u 
10 u 
10 u . 
10 u 
10 u 
10 u 
10 u 

:: i 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 I! 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 

:: ii 
25 U 
10 u 

EB-3 
20730.92 . 

10 u 
10 u 
10 u 

100 :: 
10 u 
10 u 
10 Li 
10 u 
10 u 
10 u 
10 u 
1ou 
10 u 
10 u 
10 u * 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1ou 
25 U 
10 u. 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: FB-2 EB-2 EB-3 
LABORATORY ID: 20715.62 20715.93 20730.92 

TCL SEMIVOLATILE WATERS (UG/L) 

ANALYTE MDL 

2,4-DINITROPHENOL 
I-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYLPHTHAIATE 
4-CHLOROPHENYL-PHENYL ETHER 
FLUORENE 
4- NITROANILINE 
4,6-DINITRO- 2- METHYLPHE NOL 
N-NITROSODIPHENYIAMINE 
I-BROMOPHENYL-PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
Dl-N-BUML PHTHALATE 
FLUORANTHENE 
PYRENE 
3,3’-DICHLOROBENZIDINE 
BUMLBENZYL PHTHAIATE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZ0 FLUORANTHENE 
BENZ0 A PYRENE 17 
INDENO(l,2,3-CD)PYRENE 
DlBENZ(A.H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 
BENZYL ALCOHOL 
BENZOIC ACID 

2.6 
2.3 

;:: 

3:: 
3.0 

::: 

::X 

::: 

::: 
2.2 
2.6 

::f 

Ii*; 
1:4 

i.5 
2:o 
1.4 

%*$ 
1:5 
2.0 
1.6 

i:t 

25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

1: Ju 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

1: : 

25 U 
25 U 
10 u 
10 u 
10 u 
10 u 

* 10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

0.6 J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

A ; 

25 U 
25 U 
10 u 
10 u. 
10 u 
1ou 
10 u 
25 U’ 
25 U 
10 u 
10 u 
10 u. 
25 U 
10 u 
10 u 
1ou . 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1ou . 
1ou 
10 u 
10 u 
10 u 
10 u 
10 u 
7 J 

* 1 .o 1.0 



CT0 129, NSB NEW LONDON, GROTON, CONNECTlClJT 
IABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: 
IABORATORY ID: 

TCL SEMIVOLATILE WATERS @Jo/L) 

ANALYTE 

PHENOL 
BIS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL - 
1,3-DICHLOROBENZENE ’ 
1,4-DICHLOROBENZENE 
l,P-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIB(l-CHLOROPROPANE) 
4- METHYLPHENOL 
N-NITROSO-Dl-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
BIS 2-CHLOROETHOXY)METHANE 

L HE CHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
P-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,&TRlCHLOROPHENOL 
2-CHLORONAPHTHALENE 
P-NITROANILINE 
DIMETHYL PHTHAIATE 
ACENAPHTHYLENE 
2,6-DINITROTOUJ~NE 
3- NITROANILINE 
ACENAPHTHENE 

MDL 

3.7 

t :t 

S-Y 
3:6 
4.3 

f :: 

:*i 
3:6 

ix 
4:8 

i:X 

0-x 
3:s 

i.z 
3:a 

2: 
3:4 
3.2 

2:: 
i.3 

EB-4 
20746.12 

10 u 
10 u 
10 u 

:: :: 
10 u 
10 u 
10 u 

iii i.i 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

1: i 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

:: ii 
25 u 
10 u 
10 u 
10 u 

:“o uu 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
IABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: 
IABORATORY ID: 

TCL SEMIVOLATILE WATERS (UG/L) 

ANALYTE CRQL 

2,4-DINITROPHENOL 
4 - NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHAIATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO- 2- METHYLPHE NOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
$;&;g;lE 

DI-N-BUTVL PHTHALATE 
Fp;;g;:NTHENE 

BUTYLBENZYL PHTHAIATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZ0 FLUORANTHENE 
BENZ0 

7 
A PYRENE 

INDENO( ,2,3-CD)PYRENE 
DlBENZ(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 
BENZYL ALCOHOL ’ 
BENZOIC ACID 

ix 
10 

;: 
10 
10 

ix 

:x 

:05 
10 
10 

i: 
10 
10 

:x 
10 

:x 
10 

I 

i: 
10 

:oo 
50 

EB-4 
20746.12 

MDL 

2.6 
2.3 
3.2 

5:: 
3.6 
3.0 

xi 
2:o 

f.8 
2:o 
2.3 
2.4 
2.2 
2.6 
1.2 
1.6 
1.6 
0.7 
1.4 
1.7 

::i 
1.4 

X:f 
::X 
:i 
616 

3x ii 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 

:: i 
10 u 
10 u 
25 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 
10 u 

iii t 
10 u 

1 J 

FACTOR: 



CT0 129, NSB NEW LONDON, GROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: FB-2 EB-2 EB-3 
LABORATORY ID: 20715.92 20715.63 20730.92 

TCL PESTICIDE/PCB WATERS (UGirL) 

ANALYTE CROL MDL 

EKAiE 
DELTA-BHC 
QAMMA-BHC (LINDANE) * 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXtDE 
;ED$~‘NLFAN I 

4,4’-DDE 
ENDRIN 
~~DOS&LFAN II 

+S&lTIAN SULFATE 

~~E~HOXYCHL~R 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
QAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR- 1016 
AROCLOR- 1221 
AROCLOR - 1232 
AROCLOR- 1242 
AROCLOR- 1246 
AROCLOR- 1254 
AROCLOR- 1260 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.1 
0.1 

t : 
-0:r 
0.1 
0.1’ 

ii:: 

0:: 
0.05 

5 

: 

: 

i 
1 

0.002 
0.004 
0.002 
0.002 
0.005 
0.002 
0.002 
0.002 
0.007 
0.003 
0.005 
0.004 
0.003 
0.069 
0.004 
0.020 
0.004 
0.003 
0.004 
0.003 
0.030 
0.030 
0.040 

00% 
0:040 
0.050 
0.040 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5 u 

: ii 

.; .; 
“1 u 

1 t 

KX ii 
0:os u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 

it: i 
0:s u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

!5 u 

“: :: 
1.d u 

‘1 u 
.l u 
1 u 
1 u 

0.05 u 
0.05 u 
0.05 u 

83: 
0:05 

: 
u 

0.05 u 
0.05 u 

0.1 CI 
O.lU 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u * 
0.1 u 

0.05 u 
0.05 u 

: ii 
2 u 

: :: 

i E. * 

1.0 1,o 1.0 

t 



CT0 129, NSB NEW LONDON, QROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PCB WATERS (UQ/L) 

ANALYTE 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
QAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIEIDRIN 
4,4’-DDE 
ENDRIN 
:rDO$JJFAN II 

Ei’kOSlJlFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR - 1242 
AROCLOR- 1246 
AROCLOR- 1254 
AROCLOR- 1260 

CRQL MDL 

0:os 0.002 
0.05 0.004 
0.05 0.002 
0.05 0.002 
0.05 0.005 
0.05 0.002 
0.05 0.002 
0.05 0.002 

i:: 0.007 0.003 

x:: 00:::: 

it: :::i: 

0:1 ii: Et 0.004 

006: Ef 
0.05 0:003 

5 0.030 

: 8:x:x 

1 0.010 0.010 
: 0.050 0.040 

1 0.040 

EB-4 
20746.12 



CT0 129, NSB NEW LONDON, QROTON, CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: 
LABORATORY ID: 

TAL METAL WATERS @Jo/L) 

ANALYTE 

z%%z 

iZZ!iF 

izzikUM 
CADMIUM 
CALCIUM 

z!EEUM 
COPPER 
IRON 

~KZNESHJM 

~~N~KSE 
NICKEL 
POTASSRJM 

::L%tuM 
SODIUM 
THALUUM 
VANADIUM 
ZINC 
CYANIDE 

CRQL 

200 
60 

2:: 
50 

.y 

5000 
10 

Xi 
loo 

5d 

2 

5s 

1x 
Boo0 

10 
50 

.2Q 
10 

IDL 

9 

t 

1 
3 

1; 

1 
2 

i 
12 

0.: 

1: 
I5 
1 

: 
1 

1: 

FB-2 EB-2 EB-3 
20715.92 20715.03 20730.02 

20.0 

3:: 

Ii 
14:1 

2::: 

1.: 
2:o 

:*t 
12:o 

0;: 
i.0 

13.0 
5.0 

6:‘: 
6:0 

1i.t 
1o:o 

‘:*A i 
6:0 U 
1.0 u 
1.0 u 

17.2 
1.0 u 

14.6 U 

1*: : 
;:: ; 

2:o u 
14.9 u 

1.0 u 
0.20 J 

1.0 u 
34.3 u 

5.0 UJ 
1.0 u 

69.2 
6-S ( J 
1.0 u 
6.0 J 

10.0 u 

26.7 
4.0 
6.0 

Iti 
11:6 

1.0 
11.0 

Ii 
2:o 

:*: 
12:o 

0’4 
i.0 

27.1 
6.0 
1.0 

“ti 
1:o 

1::: 

U 
U 
U 

Y 

U 

:: 

i 

:: 
U 
U 
u * 

E 
UJ 
U 

ii 
UJ 
U 

:. , ,\ 



CT0 129, NSB NEW LONDON, GROTON. CONNECTICUT 
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: EB-4 
LABORATORY ID: 20746.12 

TAL METAL WATERS (UG/L) 

ANALYTE CRDL IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
BORON 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON , a 
LEAD 
MANGANESE 
MAGNESIUM 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE 

200 
60 

2:: 

5; 

500: 
10 

xi 
100 

500% 

OYZ 
50:: 

5 
10 

5000 
10 

xx 
10 

9 

t 

; 
3 
1 

11 
1 

: 

1 
1 

d.Z 

56; 
5 
1 

143 
6 
1 
1 

10 

9.0 UR 
4.0 u 
6.0 U 
1.0 u 
1.0 u 
5.9 u 
1.0 u 

35.5 u 
1.0 u 
1.0 u 
2.0 u 
7.0 UJ 
2.0 u 
1.0 u 

12.0 u 
0.27 J 

1.0 u 
669 UJ 
5.0 u 
1.0 UJ 

143 u 
6.0 J ” 
1.0 u 
2.6 U 

10.0 UJ 



Total Organic Carbon by EPA 9060 

Sample ID Total Organic Carbon, mghg 

D-03 4?,5OO 

T4-A . 9,960 

T4-B 8,420 

l3-B 9,410 

T6-A 11,200 

T6-B 2sm 

I7-A 54.800 

I7-B 8woo 

Ir D-05 I 

T8-A 84,100 

l-8-B ‘19,600 

34,700 

lr T9-B I 61.600 

lr Tl O-A I 

GeoTesting Express . Acton, Ma. . (508) 835-0424 l Fax (508) 83510258 



wd be 14 16:23:37 3994 cm: 1 

Ihpood m-9 T~rmtulw corrected ?UtfOb Pe-t Adjusted 
Tim bin) (d-8. Cl -9 us0 t-1 liner (t) PartiC 8ise 
---------- -------M-- -w--------s- ---------- ----w--s- -u__--- -----m-w-- 

1.00 10.90 17.40 4.32 0.054 0 0.054 
2.00 9.10 17.40 2.12 0.038 4 0.038 
4.00 8.00 17.so 1.46 0.027 3 0.027 
8.00 7.20 17.50 0.66 0.019 1 0.019 

15.00 6.60 17.so 0.06 0.014 0 0.014 

tIllI SIrvI SIT 
uew! SleTc opalings weight ClmulmtiTe PeromIt 
msh Inches eLilliMters Retallmd umight Retuned limr 

t-1 t-1 (%I 
---------- w----m w-----m---- ---w--w wB-s-w----B---- w---m-- 

0.375" 0.374 9.51 0.00 0.00 100 
a4 0.197 4.75 5.74 s.74 94 
910 0.079 2.00 6.76 12.50 68 
020 0.033 0.94 14.07 26.57 74 
940 0.017 0.42 16.69 43.26 58 
960 0.010 0.25 16.02 59.29 42 
1100 0.006 0.15 13.05 72.33 29 
9200 0.003 0.07 12.05 94.36 17 
PUI 17.42 101.60 0 

Total-Or-y Uei9ht of Sample - 110.09 

DO5 : 1.6864 m 
D60 : 0.4668 m 
DSO : 0.3279 I 
D30 : 0.1555 m 
015 : 0.0690 I 
010 : 0.0584 I 

soil C1A8stflc~tion 
asTMcroup3ymb01 : N/A 
Asmaroupnvlc : r/h 
MSHTO Ormap 8ymbol : A-24(0) 
AunTo0rouPImm : Rilty Orawl and Sand 

l roj.ct : waral 8uburlru l ra* 
l rojrcr no. : am-692 oepth : --- 

Doria9 80. : --- Teat Dew : 12/09/94 
sampl. RO. : ?l-A t=•t nathod : um D422 
Locution : oreton. CI 
soi1 09BCription : mturrtad brovn l ilty l nd 
lamarha : --- 

PiA- : ?U 
1hT9t1en : --- 
Tomrod by : gph 
-dby:fit 

IlVD- 
md-ter ID : hyl 
Weight of air-dried roll - SO.61 L 
8peCifiC orarity . 2.45 

h-< c .&.. GeoTertlng Expms . Acton, Ma. l (508) 6354424 l Fax (506) 6354265 - 



Wed Oec 14 16:23:37 1994 

rrojoct : mrd suburi- 8~0 
project no. : on-682 
Rorlag No. : --- 
-la no. : ?2-A 
Locetion : OroM. CI 
soil ~meriptha : llrdr l turatod 
hurka : nydrontor not -r-d. 

RIo+o l om openin 
h&a Inoho~ lulAimecors mauimad 

IL) 
--s_-_s--m B---ss --~~-~~~~-- -------- 
0.375' 0.374 9.51 0.00 
94 0.187. _. 4.75 5.38 
#IO 0.079 2.00 15.63 
920 0.033 0.W 24.14 
MO 0.017 0.42 25.05 

0100 a60 0.010 0.006 
0.25 22.70 
0.15 lS.52 

1200 0.003 0.07 9.94 
PUb 11.39 

Total Dm wigt of seep10 l 137.99 

D95 : 2.1906 I 
060 : 0.7006 " 
050 : 0.4am I 

DlO D15 D30 : : : 0.1315 0.2629 m 1. 
0.0029 - 

Depth : --- 

Temt Data : 12/06/94 
toa mthod I MTn D422 

sand ufth - 8Llt 

I 

8ooLl Cl~msiiic~tLon 
urn oroup 8-1 : WA 
RSTU0roupnw : WA 
AAS?XtW OroUp -1 : A-l-b(O) 

ctmulatire h-t 
We&&t 8etrirwd nnar 

(-1 I%) , 
------w-------- w--v--w 

0.00 100 
5.36 96 

2i.21 84 
45.35 -' is 
70.40 46 
93.10 28 

101.62 16 
119.46 9 
129.85 0 

I 

AMUTOOroupI~ : 8tono Pr&gmenu. Or-1 rab 8md 

Pb9e : 1 

ILlwbaDm : T2m 
cloT8tlon : --- 
?ostod by : gph 
- by : gtt 

I - 
1. 

GeoTeatlng Express l Acton, Ma. l (508) 635-0424 l Fax (508) 635-0266 - 



Vmd UC 14 16:23:37 1994 Po9t : 1 

?ilmrr : Do3 
moratian : --- 
Tomted by : Qph 
checked by : gtt 

rroj*ct : 8a~d 8ub08riN km8 
l mjoct 80. : U?X-662 mpth : --- 
80rin9 Ilo. : --- Teat. Date : 12/06/94 
8-10 NO. : D-03 Tee mthod : ARm D422 

Loomtion : oreton. cr 

8oil mmcription : rmturatod dark brmm milt7 wand with orpu~ics 
mearka : --- 

IWO- 
Bydronter IO : hyl 
weight of air-dried Boil - 50.14 9m 
8pmclfic Ornvlty - 2.65 

Rydro8mplC mimtlare content : 
wlgbtof umtso11 - 0 w " 
weight of oq a011 - 0 * 
mistura content - 0 

Elqmad Reading fmreture 
tiw bin) ld.9. Cl 
---------- -w-s------ ------------ 

Comctod 
m-9 
---------- 

P8rtlclc k-t adj\utmd 
uro In) Finer It) Particle use 
-B--a--N-w -----w-- -----ms------ 

1.00 10.20 16.50 3.31 O.OM 6 0.055 
2.00 9.30 16.SO 2.41 0.039 4 0.039 
4.00 8.90 16.50 2.01 0.029 3 0.026 
1.00 8.10 16.50 1.21 0.030 2 0.020 

15.00 7.N) 16.50 1.01 0.014 2 0.014 
30.00 7.10 16.6D 0.25 0.010 0 0.010 
61.00 6.80 16.90 0.05 0.007 0 0.007 

Siore 
Meah 

a.NE ur9z SR 
8ieve Q#en.ings Wl*t 
Inches ?ullluters Retained 

t-1 
-e*--- ---------ss -s---s-- 

0.375. 0.374 9.51 
I4 0.187 4.75 
#lO 0.079 2.00 
820 0.033 0.94 
940 0.017 0.42 
160 0.010 0.25 
8100 0.006 0.15 
9200 0.003 0.07 
PUI 

rot&1 Dry weight of ample * 91.48 

Ml : 1.9380 I 
D60 : 0.5929 m 
MO : 0.4133 P 
D30 : 0.2317 - 
015 : '0.1069 " 
DlO : 0.0716 - 

tofl Clusiifc~tlon 
am4 arwp l pb01 : WA 
Asm oreup mm : I/A 
AMIf? Qioup #ymbol : A-24(0) 

0.00 
1.11 
9.99 

14.24 
15.78 
15.55 
10.70 

7.07 
8.76 

Cuulmtirr 
ual@at Imtriamd 

b) 
-----a-------- 

0-W 
1.11 

11.09 
2S.33 
41.11 
56.66 
67.36 
74.43 
13.19 

Pe-t 
limr 

Ml 
-m--s-- 

100 
99 
87 
70 
51 
32 
19 
11 

0 

i GeoTesting Express . Acton, Ma. . (508) 535-0424 . Fax (508) 635-0266 .--- 



wed Du 14 16:23:37 1994 

:rojut : Iev81 hrburin. Ba8* 
?rojut lo. : U?X-682 -pth : --- 
roribg lo. : --- mot ate : 12/09/94 
h0ph no. : t3-a tae mtbod : MTn Da2 
L0cetA.O : orotaa. CT 

soil Dmcriptiom : mi8t brovn und vith 8OY 8ilt 
uurh : --- 

ltydmmtor ID : byI 
-i&t of rir-dried uil l 102.46 w 
specific ormitf - 2.65 

uydro8coplc mi8turm COOtat : 
uai@Itofwt soil- 0 m 
W8iobt of DIT Soil l 0 m 
miaturo Content l 0 

Elmpud 
Tir bia) 
---------- 

1.00 
2.00 
4.00 
8.00 

15.00 
30.00 
62.00 

120.00 

si*wm 
nmmh 

---------- 
0.75’ 
0.5’ 
I4 
a10 
120 
840 
060 
1100 
a200 
?mn 

-9 tmraturm Comct8d 

(W. Cl nmmding 
-mBwM-ww-- --s--w------ ------a--- 

13.30 16.20 6.31 
12.00 16.20 5.01 
11.00 16.20 4.01 
10.10 16.20 3.11 

9.20 16.30 2.25 
a.10 16.50 1.21 
7.90 16.90 1.15 
7.00 16.70 0.18 

-w--e- a 
0.769 
0.5Do 
0.197 
0.079 
0.033 
0.017 
0.010 
0.006 
0.003 

- 

PI*L sxrvc sn 
w&llt 
Rmtoinmd 

Ic) 
------w- 

0.00 
5.44 
9.53 

16.19 
29.64 
31.83 
25.24 
13.s9 

9.23 
13.06 

19.00 
12.70 

4.75 
2.00 
0.84 
0.42 
0.25 
0.15 
0.07 

tlw8tion : --- 

T88t8d by : nph 
chubed by : Ft 

PettAd* Pemnt 
sire (II Pinw W 
-----u--w m--w---- 

0.054 5 
0.038 4 
0.027 3 
0.019 2 
0.014 2 
0.010 1 
0.007 1 
0.005 0 

0.00 
5.64 

14.97 
31.15 
60.79 
92.62 

117.88 
131.47 
140.?0 
153.76 

Percent 
mlnr 
(8) 
-s----- 

100 
96 
90 
SO 
60 
40 
23 
14 

8 
0 

0.0% 
0.030 
0.027 
0.019 
0.014 
0.010 
0.007 
0.005 

rote1 Dry Umipbt of smple - 163.15 

MS : 3.0915 ” 
D60 : 0.829D ” 
050 : 0.5921 I 
D30 : 0.3096 - 
D15 : 0.1535 I 
DlO : 0.0962 m 

soil Chseifiutia 

--=Pm). : r/A 
Ali)l0roup- : U/h 
&?IS#KW Oroup symbol : A-l-b(O) 
MSWrO0TOUp*m : Stonm ?r8mt8. Or8-1 and Sad 

--. Geol~8tlng Express l Acton, Ma. . (608) 6S6-0424 l Fax (608) 6350266 z -.*- 



?rl Dee 16 11:17:42 1994 

Projact : Iawl Subuine Mae 
rroj.ct no. : am-662 Depth : --- 

8orlna lo. : --- ?amt Data : 12/06/94 
8up1; lo. : M-a tmst nBtbod : mm D422 
Looatiorl : orotoa. CT 
sol1 Daacr1pt1on : Bravn silty mnd uith m OrouriCl 
IMrka : rlydrammtmr sot raquirod. fin08 C 10% 

8lBW 
msh 

rl8c srxvc 8cT 
siwa m uBi@lt 
lndmo IullfwtBrB Retained 

(r) 
-ws--s---w ----*w we------- -- 

0.375. 0.374 9.51 
#4 0.187 4:75 
810 0.079 2.00 
120 0.033 0.64 
#40 0.017 0.42 
U60 0.010 0.2s 
8100 0.006 0.15 
u2DO 0.003 0.07 
PUB 

Total Dm Usi#bt of -10 l 138.11 

M5 : 2.2152 I 
060 : 0.7086 I 
D50 : 0.4794 I 
030 : 0.2513 m 
015 : 0.1172 m 
DlO : 0.0793 I 

------ 
0.00 
2.96 

18.73 
24.56 
23.07 
21.79 
15.27 
11.63 
11.84 

0.00 
2.96 

21.69 
46.25 
69.32 
91.11 

106.31) 
116.01 
129.05 

rag@ : I 

?iluuw : t4A 
LleTBtlon : --- 
tamtad by : jdt 
- by : gtt 

PBroeat 
Piner 
(8) 
--s---s 

1W 
98 
63 
64 
47 
30 
18 

9 
0 

SOfl ClaBBfflutlon 

~oroupml : WA 
Amu oroup II- : I/A 
AUMU oroup symbol : A-l-b(O) 
AAS8TOOWUpIOU : Stonm WaFta. Orwe mad 8md 

. GeoTertlng Express . Acton, Ma. . (508) 635-0424 . Fax (508) 635-0266 . -p 



osG?EcmIcAL lAsoUTo87 TUT DATA 

l rojoet : nwd l uburiru Mm* 
rrojact lo. : aTx-662 Depth : --- 
Boring no. : --- tow Date : 12/D9/94 
&mph no. : ?S-A mst nubod : Asm D422 
l.oomt1m : oroton. CT 
soil Dmmcriptian : noimt. blrck milt? ou8d with *an o-&a 

~ri DK 16 llrlfr42 1994 Pago: 1 

TilwnM : r66 
chTatia : --- 
Te8t.d by : jdt 
cbmekad & : gtt 

Hyd-rrr ID : byl-3 
Wlght of l fr-drimd ~0il l 124.14 c 
8puific OWTlty . 2.65 

?fydro8mpis mimturr Content : 
Wlgbtof vu Boll l O c : 
U8iokt of DrJ 8011 l 0 PI 

mimturm coount = 0 

2hpa.d 
tiu (man) 
-m--e----- 

1.00 
2.00 
4.00 
a.#, 

11.00 
31.00 
60.00 

123.DO 
240.00 
320.00 
955.00 

siwe 
tmah 

~~~~~---~~ 
0.375' 
64 
810 - 
120 
840 
MO 
1100 
0200 
PUI 

---me- 

0.374 
0.187 
0.079 
0.033 
0.017 
4.010 
0.006 
0.003 

-----w--w-- 

9.51 
4.75 
2.00 
0.84 
0.42 
0.25 
0.15 
0.07 

TIRL SIM SLZ 
wight 
8otaln.d 
(WI 
--w----- 

0.00 
1.63 

10.56 
27.33 
31.04 
24.33 
13.46 
11.67 
27.60 

Total Dm Weight Of OuPh = 157 

nmmd-9 tapar*ture 
Idas. C) 

-__s--s-w- ------------ 
27.60 17.60 
23.90 17.6D 
21.20 17.60 
19.20 17.90 
18.10 17.70 
16.DO 17.so 
14.20 17.20 
14.00 17.00 
12.80 17.60 
11.60 16.30 
11.20 16.60 

siwe ws 
Inchu rli11iDsters 

corneted raelc1e Pm-t addju8ud 
8maing S&U (I)) Pimr (8) Puticlo SIU 
---------- -we----w m-w- --sm-w--v---- 

17.40 0.040 13 0.040 

13.70 0.035 10 0.035 
11.00 0.025 8 0.025 

9.01 0.010 7 0.018 
7.99 0.013 6 0.013 
5.76 0.009 4 0.009 
3.92 0.007 3 O.DDf 
3.70 0.005 3 0.005 
2.60 0.003 2 0.003 
1.46 0.003 1 0.003 
0.88 0.002 1 0.002 

D65 : 1.4575 m 
D60 : 0.5424 I 
050 : 0.3910 m 
D30 : 0.1797 I 
Dl5 : 0.0562 m 
DlO : 0.0341 I 

soil Clusific~tMn 
nsm0roup9pbo1 : 1/A 
A8l?I Group Yama : WA 
AIWITO Oroup -1 : A-2-4lO) 
AAWTOGWUpYuw : silty am01 & oud 

cuulatiw 
ueight Retabed 

(cl 
---w---------s- 

0.00 
1.63 

12.19 
39.52 
70.56 
94.19 

108.3s 
120.02 
147.62 

Pe-t 
tiur 
(8) 

100 
99 
92 
73 
52 
36 
27 
19 

0 

I 

1 

I 
N-5. .-Lc GeoTestlng Express . Acton, Mr. . (508) 535-0424 l Fax (508) 535-0255 - 



Pri Dee 16 11:17:42 1994 .a* : 1 

-I- LAWMtORY TUT DATA 

l rojUC : aural Submaria Same 
Projut DO. : DtS-6S2 Dmpth : --- 
Soring Do. : --- tam Due : 12/09/94 

ampA DO. : ?6-A tom mthod : mtn D422 

Locuion : 0roton. CT 
Sol1 Dncriptloa : srown l ilty. eAmy.y mand vi+h -v-a 
uomica : --- 

?;A- : ru 
Sler~tion : --- 
tested w : jdt 
CJmohd by : gtt 

-tar ID : hyl 
Waight of ah-dried soil - 29.33 L 
Dpmciflc Grnity - 2.6s 

llydromopic miuuxw coatult : 
wi*tor wet Soil l 0 m 
Wiphtof Dry Soil l OS= - 
rni8turs content n 0 

Mading tmpmatum 
(deg. a 

--s------s ------------ 

Comctad rwtic1e Parcant Adjusted 
Rudlng sir. In) ?inar WI Panicle sire 
-~~~~--~-- --m--w--s- -s----w --s-------s-- 

S1.W 
msh 

-w-----s-- 
0.375* 
b4 
#lO 
e20 
840 
960 
11100 
8200 
PUA 

------ s ,---------w 
0.374 9.51 
0.167 4.75 
0.079 2.00 
0.033 0.M 
0.017 0.42 
0.010 0.25 
0.006 0.15 
0.003 0.07 

?ln Slmm SET 
-pht 
Retained 
(Cl 
--s--s-- 

0.00 
0.94 
2.46 
3.91 
3.75 
4.02 
4.43 
6.05 

14.02 
total Dm Uaight of 8uple n 47.36 

13.20 16.70 6.30 0.054 20 0.054 
11.30 16.70 4.4s 0.03s 14 0.03s 
10.40 16.70 3.5s 0.027 11 0.027 
10.00 16.70 3.16 0.019 10 0.019 

9.10 16.M) 2.32 0.014 7 0.014 
0.00 17.00 1.29 0.010 4 0.010 

DO5 : 1.1400 m 
D60 : 0.2290 m 
D50 : 0.1443 m 
D30 : 0.0661 I 
D15 : 0.0405 m 
DlO : 0.0196 I 

SO11 chs*ific@tion 
All?l Group Symbol : D/A 
rsm oroup lImea : D/A 
AWlIt Owup Symbol : A-4(01 
UUUTOGWUPYW : Silty Soih 

cmula.lw Pmrcaot 
uaight Ruainod ?lmr 
t-1 (8) 
--------------- -s--B-- 

0.00 100 
0.94 9s 
3.40 91 
7.31 82 

11.06 72 
15.00 62 
19.51 51 
25.56 35 
39.50 0 

GeoTesting Express . Acton, Ma. l (508) 635-0424 l Fax (508) 635-0266 -- 



?ri SOC 16 11:17:43 1994 

Projut : rnal SuburiM 8ue 
Project lo. : OT%-682 bmptb : -- 

8orin9 Ilo. : --- temt Date : 12/QS/S4 
suph no. : D-M teat n&hod : Asm D422 
Locuion : 0roton. CT 
Soil kecription : &turated. rmd/brun e. clap? milt v/ oVuriC# 
remuka : --- 

Hmlramtmr ID : hyl 
Uaipbt of air-drlmd soil l 38.84 e 
specific orari ty = 2.65 

Itydrouopic miuure Content :" _ 
umlghtOfumt8oil~ oc 
U8igktof Dr7Sofl- Oe 
misturm content l 0 

. 

Slap-d 
tir Irnin) 
---------s 

1.00 
2-w 
4.00 
a.00 

15.00 
30.00 
6G.W 

120.00 
240.00 

s-s***-**- 

2o.uo 
18.10 
17.00 
15.30 
14.00 
12.20 
10.00 

9.00 
7.w 

taporuura 

(dmg- Cl 
---*-s----y- 

16.50 
16.50 
16.50 
16.SD 
16.SO 
16.60 
16.90 
17.40 
17.10 

corrmctad 

-w-----*-- 
13.61 
11.21 
10.11 

a.41 
7.11 
5.35 
3.25 
2.42 
1.22 

PUtiCh 
Sire (ml 

O.Wl 
0.037 
0.026 
0.019 
0.014 
0.010 
O.Wf 
O.Wb 
0.004 

Slew 
n8.h 

rlnc sxrvc SC? 
Siwe OpuJag8 uai*t 
lnchms ni11iwt*r8 Rmta1n.d 

(-1 
v--------s -----s ----------- -----*-- 
0.375’ 0.374 9.51 0.00 
64 0.187 4.75 0.12 
810 0.079 2.00 2.33 
620 0.033 0.84 4.12 
l 40 0.017 0.42 4.06 
164 0.010 0.25 4.51 
I100 0.006 0.15 5.64 
1200 o.w3 0.07 6.89 
Pu1 28.55 

totd Dry Umight of mh n 64.31 

Cuulatiw 
uoi@¶t Retmind 
(d 
------*--*----- 

0.00 
0.12 
2.45 
6.57 

10.65 
15.16 
20. so 
27.69 
56.24 

Pepe : 1 

llluamm : w5 
t1eTetioo : --- 

tuted by : jdt 
chckdby:Iltt 

k-t adjusted 
Iinu (I) PuriClO sire 
--*-*em-m --*-m-m---*- 

34 0.0% 
2s 0.037 
25 0.026 

21 0.019 
1s 0.014 
13 0.010 

8 0.007 
6 0.005 
3 0.001 

Pa-t. 
?lmr 
(8) 
em--**- 

loo 
loo 

96 
8s 
81 
73 

- 63 
51 
0 

MS : 0.6122 m 
D6G : 0.1254 I 
D50 : 0.0728 I 
D30 : o.D421 II) 
015 : 0.0113 I 
DlO : o.wso I 

soil Clam~Lfiartlon 
msTn0roupspha1 : WA 
UTN Group IIm : WA 
U8ntO Oioup Symbel : A4(Gl 
M88tOOWUpIm : silty 80119 

e, .-4 GeoTestlng Express l Acton, Ma. . ,(508) 525-0424 . Fax (508) 535-0255 t -. 



Pri Doe 16 11:17:42 1994 Page: 1 

rrojut : Seral Submari8n kae 
Project no. : OTX-682 D.ptb : --- 

5oring No. : --- tmu Date : 12/DS/94 
Supla So. : ?7-A te8t mthod : um M22 
Laoatim : oroton. er 
Sail Deuription : mist. black siltl & with OXVmiU 
Irnrkm : --- 

HTD- 
Hpd-tu ID P Ml-2 
WlSht of air-drimd aoil - 43-M c 
Spuific Oravity - 2.65 

urdr0uopi~ rnieurr catma : 
udoht of uu aoil - 0 - .. 
Ud#htof 0~ Soil. - 0 c 
mimturr contmt - 0 

Slapmod 
tiw (milt) 
---------- 

1.00 
2.00 
4.W 
8.00 

16.00 
30.00 
60.00 

SieTe 
ISmmh 

---------- 
0.375' 
64 
#lO 
a20 
640 
160 

SlOO 
(1200 
l UI 

TIR sxmc St? 
SieTm opuringa wi*t 
1lkCbS nillim.t~rm Sotriaod 

(ml 
------ *w--------- --**--a- 

0.374 9.51 0.00 
0.187 4.75 1.94 
0.079 2.00 6.45 
0.033 0.84 7.87 
0.017 0.42 6.37 
0.010 0.25 5.10 
0.006 0.15 3.59 
0.003 0.07 3.21 

S.80 
.toul Dry might of ample - 47.92 

Fil- : ffA 
c1oTu1on : --- 
teuti by : jdt 
chmokdby:gtt 

rmrtiolo 
81s. (111) 

PO-t 
firwr (8) 

Adjwtod 
?articl* 8iao 

16.20 16.20 5.w o.Ds3 11 0.053 

13.W 16.20 3.20 0.038 6 0.038 
13.00 16.20 2.6D 0.027 5 0.027 
12.70 16.20 2.30 0.019 4 0.019 
12.30 16.20 1.90 0.014 3 0.014 
11.90 16.20 l.SO 0.010 3 0.010 
11.60 16.20 1.20 0.W7 2 o.w7 

wuiw Pa-t 
umight neuined tiamr 
(PC1 (8) 
---------*----- *--m-w- 

0.00 loo 
1.54 96 
7.99 80 

AS.86 60 
22.23 44 
27.33 32 
30.92 23 
34.13 15 
39.93 0 

DS5 : 2.6154 I 
D60 : 0.83oS I 
D50 : 0.5376 m 
030 : 0.2286 m 
015 : 0.0771 m 

DlO : 0.050@ I 

8011 Cl~ssifieation 
ASm0reupSpbo1 : U/A 
lute! oroup Ilm : I/A 
ASSMTO Oroup Symbol : A-l-b(O) 
Aul!to oruup llm : at- mmmtm. ormol and sand 

-L-- LTs GeoTeaUng Express . Acton, Ma. l -(508) 635-0424 l Fax (508) 635-0266 *.-. .ST 



*I-r.- .SC... . . j.. 

tri Dee 16 12:33:58 1994 ?a* : 1 

OIoIIoIlImL LAsoRAm nsT AmA 

*zvjoct : aaTal subaria. MB* 
*rojoct ao. : am-682 
noriog uo. : --- 
Ir&&e ao. : ?&A 
Location : arotml. CT 
soil Douriptiorc : Orq/bram milt 
RBrka : --- 

wptb : --- 
?*8t DRte : 12/08/94 
ha nebod : mm D422 

?iluuw : T8A 
~1~~tiaal : --- 
hotod by : jdt 
-by : Ott 

Bydrontor ID : &l-2 
MYDm 

Wigta of l 1r-deed Boil n 47.29 c 
3puific Ormlty = 2.65 

IIydrmmeoplc uoiaun caltamt : 
wrghtof~t 8011- 001 
Umiebt of Dw Soil l 0 c 

mimtun cootoot l D 

2lqu.d 
Tiw Idal 
---------v 

1.00 
2.00 
4.00 
8.00 

15.00 
30.00 
60.00 

130.00 
245.00 
966.00 

-w-------- 
#I 
(110 
(120 
#40 
660 

#lo0 
am0 
?rn 

Total 

------ms-- 

41.00 
31.10 
36.00 
33.10 
30.90 
27.20 
24.00 
21.40 
20.10 
16.90 

tmr8tun Con-acted 
td.s. a mw 
u-------s- --M--w-- 

17.70 30.79 
17.70 26.89 
17.70 2S.79 
17.70 22.89 
17.70 20.69 
17.80 17.00 
17.90 13.81 
18.20 11.26 
18.60 10.00 
17.30 6.64 

FIJI3 SIM SrT 
Siorr ming~ wght 
Inch* HillhUlU A0tdn.d 

(c) 
-s---- w---------- -------- 

0.187 4.75 0.00 
0.079 2.00 0.06 
0.033 0.64 0.15 
0.017 0.42 0.12 
0.010 0.25 0.10 
0.006 0.1s 0.20 
0.003 0.07 1.31 

35.76 
Dry Wigbt of -la - 45.71. 

D85 : 0.0621 I 
D60 : 0.0358 ” 
DSO : 0.0179 I 
D30 : 0.0066r 
D15 : 0.0018 I 
010 : o.Do1.1 I) 

VW. .b. GeoTestlng Express l Acton, Ma.. (SO8) 635-0424 . Fax (SO8) 635-0266 e.w 

l UtiClO 
sir. (-1 

Porom&t 

finu (%I 

Adjwtod 
Particle sire 

0.044 65 0.044 
0.032 57 0.032 
0.023 55 0.023 
0.016 48 0.016 
0.012 44 0.012 
0.009 36 0.009 
0.006 29 0.006 
0.004 24 0.004 
o.ooJ 21 0.003 
0.002 14 0.002 

ClmJhtirr: hrcent 
vdgbt umtdaod liner 
(d (II 
---w----------- --s---- 

0.00 100 
0.06 100 
0.21 99 
0.33 99 
0.43 99 
0.63 98 
1.94 95 

37.70 0 



?rl kc 16 12:33:S9 1994 

rmj*ct : nmol SUMUIM mm ~118~~ : T9A 
rrojaet uo. : un-682 Depth : --- Xlrration : --- 
Boral9 no. : --- twst Date : 12/08/94 Tasted by : Jdt 
Zlupla IO. : t9-A tmst mtbod : ASM D422 cheekad by : gtt 
Location : oroton. CT 
soil Dmuription : l ram sandy silt 
ltarka : --- 

Wyd-ter XD : jlyl-2 
might of air-dried mall 9 47.72 e, 
spuific armrity = 2.65 

aydroacopic miotun Content : 
might of we soil = 0 * 
til@htof Dm Sofl- tiw 
noieun content - 0 

Klapud 
tiu hlnl 
---------- 

1.00 
2.00 
4.00 
8.00 

18.00 
31.00 
60.00 

121.00 
240.00 

1239.00 

sioro 
Meeh 

---------- 
0.375" 
I4 
910 
820 
640 
MO 
UlOO 
8200 
?ul 

---------m 

33.50 
27.30 
25.00 
22.00 
19.00 
16.80 
15.00 
13.40 
13.00 
12.00 

t~ratun Comctad PUtId. Percart Adjusted 
(d.0. Cl madLag She (-1 ?baar (8) l uticlrn site 
-------m---w ------w--- -9---- we-9 ------------ 

20.50 23.79 0.045 47 0.045 
20.50 17.59 0.033 34 0.033 
20.50 15.29 0.024 30 0.024 
20.40 12.26 0.017 24 0.017 
20.10 9.19 0.012 18 0.012 
19.80 6.91 0.009 14 0.009 
19.30 4.99 0.007 10 0.007 
18.30 3.26 0.005 6 0.005 
17.50 2.76 0.003 5 0.003 
16.20 1.60 0.002 3 0.002 

------ ----------- 
0.374 9.51 
0.187 4.75 
0.079 2.00 
0.033 0.84 
0.017 0.42 
0.010 0.25 
0.006 0.1s 
0.003 0.07 

rxn smvt an 
sight 
Aetalnad 

t-1 
-------- 

0.00 
1.62 
2.55 
3.06 
3.16 
3.26 
2.98 
4.60 

39.85 
total 0~ might of hmph n 69.61 

985 : 0.5501 I 
D60:0.@642r 
DSO : 0.0190 - 
D30 : 0.0239 - 
DlS : 0.0098" 
DlO : 0.0067 I 

&il Clrrmiflaation 
lrPirrQrOupe--l : WA 
3ST?l0roupl- : WA 
MSMTU oroug Symbol : A-4(0) 
AUWOOroupU- : Silty soih 

CmulatiTe 
might natainmd 

t-1 
-------w------- 

0.00 
1.62 
4.17 
7.23 

10.39 
13.65 
16.63 

- 21.23 
61.08 

Hlnr 
(a) 
--w-9-- 

100 
97 
93 
88 
83 
78 
73 
65 
0 

--t-s- GeoTestlng Express . Acton, Ma. . (508) 636-0424 l Fax (508) 63510266 YW‘ 



?ri MC 16 12:34~00 1994 

OIQTIQOILCU -tom nn DATA 

?lvj.ct : rwrl SuburSm Da** 
rrojutuo. t on-682 Dmpth : --- 
Boring ma. : --- tamt Date t 12/08/94 
-1. uo. : t10-A tmst mtbod t u¶m D422 
toorthm I orotal. et 
&oil Dmcriptiar : srom l ilty Md uitb -9-l- 
Rrurkm : --- 

WYD- 
ktydrortor 1D : hyl-2 
umight of air-dried mail - 142.98 m 
8podfiC ora+ity . 2.66 

uydwooopic UoDImtun comtut : 
vri(mtofumtaoil- ow 
Ud#btofDq9oil l Om 
m10tun contut - 0 

t1apO.d 
ttr (min) 
---------- 

1.00 
2.DO 
4.00 
8.00 

15.00 
38.00 
60.00 

120.00 
2S7.00 

1369.00 

s1eTe 
neah 

---,------ 
0.375’ 
64 
a10 
620 
(140 
(160 
#loo 
#200 
PUl 

-9 tmqeraun OOmCtd PWtlCh 
(d.9. C) SiJO 1-j 

-,-------- -w--9------ -------,-, --------- 

36.60 16.20 26.20 0.D46 
31.20 16.10 2o.H) 0.034 
27.00 16.20 16.60 0.025 
22.60 16.20 12.20 0.018 
18.50 16.20 8.10 0.013 
15.80 16.20 5.40 0.009 
15.00 16.40 4.63 0.007 
14.00 16.80 3.66 O.OD5 
13.00 16.90 2.69 0.003 
12.00 16.20 1.60 0.001 

0.374 9.51 
0.187 4.75 
0.079 2.00 
0.033 0.84 
0.017 0.42 
0.010 0.25 
0.046 0.15 

0.003 0.07 

rxn SIFn SR 
-*t 
Realned 
(OI) 
-------, 

0.00 
0.39 
1.78 
6.86 

10.93 
11.43 

6.58 
4.64 

11.01 

watiw Pa-t 
Weight Rata&nod ?Unr 
1-1 I\) 
----,--------- ----- 

0.00 100 
0.39 99 
2.17 96 
9.03 83 

19.96 63 
31.39 41 

- 37.97 29 
42.61 21 
53.62 0 

PiluJme : t1oA 
xlov~tLon : --- 
tomod W : jdt 
chookmdby:~t 

PO-t Adju8td 
?ilyr (8) l uttclo 81x* 
9-99-9 -,--------- 

18 O.D46 
14 0.034 
11 0.025 

8 0.018 
s 0.013 
4 0.009 
3 0.007 
2 0.005 
2 0.003 
1 0.001 

Page : 1 

Total Dm Uaight of Sa&e - 61.58 

DO5 : 0.9526 I 
D60 : 0.3926 D 
DSO : 0.3078 - 
030 : 0.1542 I 
D15 : 0.0370 I 
DlO : 0.0218 m 

soil C1~miflcation 
ASTU omup Symbol : WA 
JmnY mvup 1m : U/A 
AAS?ttO Qroup 8-1 : A-2-4(0) 
AASBTOOTOUpW# : Silty Orm.1 and sand 

Geole8tlng Exprers . Acton, Ma. . (608) 635-042U l Fax (508) 636-0266 -..-.a. 



Umd Doe 14 16:23r37 1994 

oIotsaoIxcu mBouAmuY tEsT DATA 

rrojut : Yowl Submarine ho- 
Projut MO. I urx-682 Depth * --- 
bring lb. : --- tmmt &to : lZ/S9/94 
&mph no. : t&-m toa method : 1sM S422 
roertia : amtak. ct 
Soil D.moripthn : naturatmd b- 8ilty wd 

wrbm : --- 

KYD- 
Uyd-tmr ID : byI 
Ylight of air-dried ~011 n U-49 m 
8puiflc Orwiry = 2.66 

aydrouopic IbiSCUre contat : 
umight of vet uoil - 0 * 
Weight of Dm Soil - 0 m 
mimture cootont l 0 

E-P-d 
t- (rin) 
-,-----,-- 

1.00 
2.00 
4.00 
8.00 

16.00 
31.00 

stew 
Resh 

,--------- 

0.375' 
l 4 
SlO 
120 
840 
860 
a100 
#Zoo- 
Pm * 

So&in9 Tupmratun 
(W. a 

19.40 18.10 
16.00 18.10 
12.30 18.10 

10.20 18.10 
9.00 18.20 
7.60 17.70 

-9-m 

13.06 
9.66 
6.96 
3.86 
2.70 
1.13 

,uticle Pe-t &quad 
Mae (-1 ?inu It) rartic1a Siire 
I,--,---, --------- ------------- 

0.051 12 O-OS1 
0.037 9 0.037 
0.026 6 0.026 
0.019 4 0.019 
0.013 3 0.013 
0.010 a 0.010 

nn Sfmn UT 
Ilaw openings u8ight 
xnchoJ nillintmrm Aetairmd 

(-1 
,,,,,, ,,--------- ---,---, 

0.374 9.51 0.00 
0.187 4.75 8.32 
0.079 2.00 22.94 
0.033 0.84 22.61 
0.017 0.42 18.00 
0.010 0.25 18.66 
0.006 0.15 13.59 
0.003 0.07 13.59 

33.20 

clmuht1w Poreant 
Weight Batained ?inu 
t-1 IS) 
-,-,---------- --,999 

0.00 100 
8.32 94 

31.26 79 
53.87 64 
71.87 52 
90.53 40 

104.12 31 
117.71 22 
150.91 0 

?ilmvn : tlB 
r1eTuion : --- 
tmetd by : mh 
Checbadby:gCt 

Total Dm Uefght of Simple = 159.85 

D85 : 2.7685 m 
D60 : 0.6546 m 
D50 : 0.3002 m 
030 : 0.1378 m 
D15 : 0.0563 I 
D10 : 0.0401 I 

soil ClSsmifiutlon 
rSrnOroupSymbd - : I/A 
Asm oroup nm : WA 
AASH?0 Group Symbol : A-2-4(0) 
Ansnto croup mm : Silty Own1 and Sand 

GeoTertlng Express . Acton, Ma. . (508) 63-24 l Fax (508) 635-0266 ..-- 

----_. 



wd D.C 14 16:23:37 1994 

omTKlaIcAL LAWMTORY TEST DATA 

rrojwt : Iard 8uhmrina &we 
rrojwt no. : am-692 Dapth : --- 
&ring Wo. : --- tomt Data : 12/06/94 
&mph no. : Tl-B 2.e n8thod : Asm D422 
Lowtiw : oroton. CT 
soil Domcrlption : Uaek maturated milty mand rith ol'mnic~ 
ReDarks : --- 

Hyd-tmr ID : byI- 
Umightof air-&led wil l 92.63 em 
Specific Orwity - 2.65 

Hydroocopic nooLataua Con-t : 
wightoiuet soil = oc 
lkieht of Dry 8oil - 0 P 
Noi8turr Content = 0‘ " 

Fw9e : 1 

ti1abwa : TW 
Lio~ation : --- 
rwted by : gph 
chwkmd by : gtt 

Uwwd 
?iw (tin) 
---s-----m 

1.00 
2.00 
4.00 
8.00 

15.00 
30.00 
60.00 

120.00 
240.00 
960.00 

8i.W 
noah 

---------- 

0.37s. 
I4 
110 
N20 
940 
060 
9100 ' 
9200 
?Ul 

Rwding Tapontuw 
Moe. Cl 

-sBs-----B -e-------- 

Comcted 

--*--s--m 

l UtiCh 
siso 4-1 
-----w--w- 

Pmrcant A&umtul 
tiwr It1 l wuelo NW 
B------- -m-m-----w-- 

27.90 
26.SO 
25.20 
23.00 
21.00 
19.00 
17.00 
lS.20 
14.60 
13.00 

16.20 17.so 
16.20 16.10 
16.20 14.80 
16.20 12.m 
16.20 10.60 
16.20 s.60 
16.20 6.60 
16.20 4.80 
16.60 4.25 
16.20 2.w 

?lIL SIXWC SET 
Move oponinga might 
xnoh8e 8ulliwt~ra meoisnd 

t-1 
------ -----s-B--- ------s 

0.374 9.51 0.00 
0.187 4.75 0.24 
0.079 2.00 4.33 
0.033 0.04 19.63 
0.017 0.42 25.04 
0.010 0.25 19.01 
O.OOb 0.15 10.37 
0.003 0.07 9.21 

35.37 
Total Dry Weiqht Of SupA* l 131.93 

DOI : 1.0760 I 
DO : 0.4161 I 
050 : 0.3007 I 
D30 : 0.0050 I 
Dl5 : 0.0236 I 
DlO : 0.0112 m 

soil Cl~~~iflc~tion 
ASrrrQmupSymbol : WA 
ASTU oroup WYI : I/A 
- Otoup Symbol : Jb-2-410) 
AMlSTQOWUp*~ : Silty Ormrd and Sand 

0.049 18 0.049 
0.035 17 0.035 
0.025 15 0.025 
0.018 13 0.018 
0.013 11 0.013 
0.010 9 0.010 
O.W7 7 0.007 
0.005 s 0.005 
0.003 4 0.003 
0.002 3 0.002 

clmrhtiw kra8nt 
Umightktrinmd liner 

t-1 (81 
s-B--B------B-- w----w 

0.00 loo 
0.24 100 
4.17 96 

24.20 w 
49.24 W 
69.05 44 
79.42 36 
01.63 _ 29 

174.00 0 

GeoT’stlng Express . Acton, Ma. l (Soa) 635-0424 l Fax (508) 635-0266 v 



rrojut : lloral lubmariM -se 
rrojut NO. : m-682 Depth : --- 

sorlng Wo. : --- Tast Date : 12/09/94 
Sup18 DO. : ?3-9 tmat nethod : urn D422 

Loc~tiw : oroton. CT 
soil kuription : saturated black Silty Sand With OtgtiCS 
m : --- 

Pilww : T3B 
tlwatlon : --- 
Te8t.d by : eph 
Chacked by : gtt 

Uydromet~r ID : b71-2 
lkight of eir4ri.d 8011 l 66.95 m 
specific Orwity - 2.65 

nydrouopic rni8turs cwtult : 
uaipbt of vat 8ooil - 0 v 
V8igbt of Dq Soil - 0 9m 
noiuuro contmt = 0 

1.00 22.40 
2.00 20.10 
4.00 19.00 
6.00 17.90 

15.00 16.10 
30.00 15.10 
W-00 14.00 

122.00 12.20 
240.00 11.90 
960.00 11.20 

Tuper8tuw corrutod l UtfCl8 ?~rcant 
(chg. Cl Rwdfng sire (ml tiner W 
---s-------w ---------w --s--w--- --------e 

16.20 12.00 0.051 11 
14.20 9.70 0.037 9 
16.20 S.W 0.026 8 
16.20 7.50 0.019 7 
16.20 5.70 0.014 5 
16.20 4.70 0.010 4 
16.20 3.w 0.007 3 
16.20 1.80 0.005 2 
16.60 1.45 0.003 1 
16.20 O.BO 0.002 1 

IIn Sfrvc ICI 
fiwo Slow Opurfng8 wi#lt 
nesh Incho~ tlfl1iMt.n natdwd 

(s-1 
-w---s---- s----- -s-e------- -------w 
0.375’ 0.374 9.51 0.00 
94 0.187 4.75 4.22 
910 0.079 2.00 14.62 

920 0.033 0.84 26.06 
040 0.017 0.42 20.70 

960 0.010 0.25 14.33 
9100 0.006 0.15 9.07 

9200 0.003 0.07 7.45 
PW 17.74 

To-1 Dw Uaisht of Oupla . 122.52 

cwulatire 
might Ra taiwd 
l-1 
--------------- 

0.00 
4.22 

19.04 
45.10 
65.90 
80.13 
69.20 
96.65 

114.39 

D85 : i.2321 m 
D60 : 0.6227 m 

D50 : 0.5605 I 
D30 : 0.2505 I 
D15 : 0.0709 " 
DlO : 0.0420 " 

soil Clr~sifiMtiom 
asmcroup~l : WA 
urn oroup m : WA 
ASWiT OrOw Symbol : A-l-b(O) 
A.UStTOOr0vp-W : *tow ?ragmts. orwe and Sand 

-.- 

Parcent 
tinor 
(%I 
------v 

100 
96 
83 
61 
42 
30 
22 
16 

0 

Adju8t.d 
Particl* site 

0.051 
0.037 
0.026 
0.019 
0.014 
0.010 
0.007 
0.005 
0.003 
0.002 

Geolestlng Express . Acton, Ma. . (508) 635-0424 . Fax (508) 6350266 . . . ru 

---.... 



?ri DW 16 1x:17:42 1994 rege : 1 

rrojut : u0a.l submarine Base 
rrojut no. : aTx-682 Depth : --- 

Boring No. : --- Tmst Dam : 12/Q9/94 
umple no. : t4-8 rmmt mthod : anm D122 
Locatiou : orotm. c1 
8011 Dmscriptia : Iloimt, b- 8%&W uab Uith - -VtiU 
smuks : nydraotar not rrquimd. f&ms ( lot 

filenma : TIE 
c1evation : --- 
Twatad by : jdt 
mmckmd by : gtt 

lnchw nillimmurm 

~~~-~----~ 

0.5' 
0.375' 
a4 
#IO 
e20 
940 
860 
a100 
9200 
?Ur 

--m-w 

0.500 
0.374 
0.187 
0.079 
0.033 
0.017 
0.010 
0.006 
0.003 

12.70 
9.s 
4.75 
2.00 
0.84 
0.42 
0.2s 
0.15 
0.07 

nuainmd veigbt nmtmiumd 
(-1 IQll 
mMM-em-- -----I-------- 

0.00 0.00 
4.18 4.19 
6.90 13.09 

38.99 52.07 

rxxc n1wc sn 

36.30 90.37 
34.59 

we- 

124.96 
36.77 

-a+1w 

161.73 
2s.12 166AS 
19.30 206.15 
11.82 217.97 

?iumT 
(%I 
e----w- 

100 
96 
94 
76 
19 
43 
26 
14 

5 
0 

l mromt 

total Dry vmight of -18 l 225.9 

MS : 3.0740 I 
D60 : 0.9036 I) 
DSO : 0.5788 I 
D30 : 0.2845 m 
015 : 0.1539 I 
DlO : 0.1063 I 

sooil Chaaiflutiocl 
ASM oroup Symbol : U/A 
3STHOWUp*~ : WA 
luurro Oroup Symbol : A-l-b(O) 
AUHTOOWUPW~ : Stmm ?ragwnta. Orwe aad Sand 

Geotestlng Express . Acton, Ma. . (SOS) -24 l Fax (508) 635-0266 - 



?ri Dac 16 11:17:42 1994 Pwe : I 

OXOTC~ICAl USORATORY TBST DATA 

rrojwt : uwl l uburiu9 Saw 
trojwt 80. : aTa- 
SoriDg no. : --- 
Bupl. lo. x rs-r 

uptb : --- 
Tam Date : X2/09/94 
tmmt nothod : Asan D422 

Loouion : QWM. CI 
Soil Domcription : mimt. brown milt? mud 
nmmmrkm : -remetor wt mimd. finm ( 108 

IIIR 8Isvs 8m 
siow sim opmuinw 

ni111wtorm 
umi*t 

Mmah -8 Rmuiumd 
(Cl 

sm-------w ---*-w -m--w------ -----m-s 
0.5’ 0.500 12.70 0.00 
0.375’ 0.374 9 Al 1.24 
44 0.197 4.76 11.29 
110 0.079 2.00 34.19 
920 0.033 0.84 39.35 
940 0.017 0.42 35.14 
160 0.010 0.25 36.99 
11100 0.006 0.15 27.91 
a200 0.003 0.07 18.89 
?W 14.48 

total Dry wi#tt of suplm - 227.37 

DM : 2.8355 II 
DbO : 0.9129 I 
D50 : 0.5269 I 
D30 : 0.266s I 
DlS : 0.1465 m 
DlO : O.D976 m 

Sol1 ClUmifiUtlM 
m oroup 8ymbol : WA 
UTHOWUp1W : U/A 
AUXTO Oroup S-1 : A-l-b(O) 

C\ruluioe l mroalt 
might nataiumd tlwr 

t-1 (8) 
--------------- ---e--- 

0.00 100 
1.24 99 

12.13 94 
46.72 79 
86.07 61 

121.22 45 
158.20 29 
196.11 15 
Ms.00 7 
219.49 0 

?11uMme : T’bB 
cloruimn : --- 
tomud by : jdt 
Chmokmd by : gtt 

wm=.*. GeoTecltIng Express . Acton, Ma. . (SO8) 635-0424 l Fax (508) 6350266 -- -- 



-vu .--- .-- 

rti Doe lb 11:lfrb2 1994 hgo : 1 

osmEa8lrcAL LMoMTo8Y TMT DATA 

rrojwt : Ilard l Uiaa l u ?ilarw : tin 
rrojoct no. : DTX-bV2 Dmptb : --- c10ratwn : --- 

Boring no. : --- he Date : 12/oV/v4 2eDt.d by : jdt 
Sup10 lo. : ib-V tawt mtbd : A838 8422 cb.ebdby:q+t 
Locrthn : orotw. er 
Soil Dmscriptia : awumtmd. bark b- l il+~. O~W~C mad V/ odor 
RUrkm : --- 

IIYD- 
IWdrvntrr ID : ml-2 
ws*t of rLr4ri.d wfl - 17.21 c 
8pwif 10 ormi ty . 2.6s 

t1*pWd 
TlW Iman) 
s-B--*---- 

1.00 
2.00 
4.00 
a.00 

15.00 
30.00 
67.00 

125.00 
240.00 
98D.00 

Awbimg 

24.70 
23-w 
23.20 
22.VO 
22.00 
21.00 
19.90 
16.20 
17.20 
17.00 

T~ratun 
(beg. Cl 
s------w---- 

16.20 
16.20 
lb.2D 
16.20 
lb.20 
16.20 
lb;20 
16.40 
17.50 
16.20 

s-s------- 
14.30 
13.40 
12.VD 
12.50 
11.60 
lO.bD 

V-SO 
7.62 
6.96 
6.60 

rm SIM SET 
SlOT* siwe opullngs wrght 
ksh lncbes r(i11imters Retained 

t-1 
-B-------s ------ ----------- ---w--w- 
0.375’ 0.374 9.51 0.00 
#I 0.187 4.75 0.36 
110 0.079 2.00 3.14 
120 0.033 0.84 9.75 
a40 0.017 0.42 lO.Df 

060 0.010 0.2s 0.20 
1100 0.006 0.15 5.27 

1200 0.003 0.07 4.90 
PUI 14.27 

total Dry Weight of Sample l 64.06 

DVS : 1.2947 ID 
Dbo : 0.4480 I 

050 : 0.3120 m 
D30 : O.lobo m 
015 : O.oosPr 
DlO : 0.0006r 

soil Clusfricatlon 
AvTn oroup -1 : r/n 
A8nl Qroup NW : 8/A 
MSHTO Orou~ -1 : A-2-4(0) 
AMxTooroupneme : Silty oraT@ ad sand 

l N-tiOlO h-t 
8&W (I) ?imr W 
-----e-s -s----w 

0.050 23 
0.036 22 
0.025 21 
0.018 21 
0.013 19 
0.009 17 
0.006 lb 
0.005 13 
0.003 11 
0.002 11 

WatiTe 
Uelght Retained 

t-1 
--~~---~-~----~ 

0.00 
0.36 
3.50 

13.25 
23.32 
31.52 
36.79 
41.69 
55.96 

tireax 
liner 
W 
s---w-- 

100 
99 
94 
76 
58 

:: 
26 

0 

O.D5D 
0.036 
0. D25 
0.010 
0.013 
0.009 
0.006 
O.ODS 
o.m3 

0.002 

v-z- Geolestlng Express l Acton, Ma. . (668) 636-04~4 l Fax (668) 6350266 v-*-m 



. -...;a.. - -6 . -. , 

?ri kc 16 11:17:43 1994 

rrojmct : mm1 Subnrim 5u* 
projoet lo. : en-682 Daptb : --- 

Boring no. : --- tmt Date : 12/OV/V4 

smplo lo. : zl-B mat nebod : um D422 

Location : orota. CT 
Soil Dmmcription : saturatmd. braun silty orvtic and 
Ilmricm : --- 

lilenama : ne 
Il~ation : --- 
testad by : Jdt 
Chchd by : gtt 

Hydrumt8r ID : byA- 
Weight oi air-dried soil l 17.02 m 
8pwlfiC ornity l 2.65 

Il~drwuoPlcrroi~hurContrrtr 
nigbtoi wotaoil - oc 
Umight of DW 8011 l 0 w 

IbiBtun cazltallt 8 0 

Page : 1 

napsod 
tiw (min) 
---------- 

1.00 
2.00 
4.00 
a.00 

15.00 
30.00 
boo.00 

120.00 
250.00 

SiOT* 
msh 

---------- 

0.375' 
#4 
#lO 
920 
MO 
060 
1100 - 
0200 
?Ul 

Mdlng l utiCh 
Um (D) 

k-t 
Tlmr (\I 

Adjmtd 
l uticlm sire 

---------s --em-----*- am-m----- -w-w-- ----s---- ------s---w- 

15.40 16.20 
14.20 16.20 
13.80 li.20 
13.10 16.20 
12.80 lb.20 
12.40 16.20 
11.90 16.20 
11.20 16.20 
10.40 lb.50 

--v--w - 

0.374 
0.167 
0.079 
0.033 
0.017 
0.010 

0.006 
0.003 

.w-------- 

9.51 
4.75 
2.00 
0.84 
0.42 
0.25 
0.15 
0.07 

flnc Sfnm UT 
nigh 
lutrfrmd 

(-1 
-------- 

0.00 
6.73 
4.44 
4.12 
2.44 
1.77 
1.30 
1.22 
6.1s 

5.00 a.053 

3.50 0.036 
3.40 0.027 
2.70 0.019 
2.40 0.014 
2.00 0.010 
1.50 0.007 
0.80 O.WS 
0.04 0.003 

amalatiT9 l aLPlllt 
night mtabmd Tlrur 

t-1 (I) 
-B---------B-- ---s--- 

0.00 loo 
6.73 lb 

11.17 60 
15.29 46 
17.73 37 
19.50 31 
20.10 26 
22.02 22 
28.17 0 

total 0~ Udqht of 8upla 0 37.41 

Des : 6.1502 I 
DbO : 1.9592 m 
050 : l.OV35 - 
D30 : 0.2291 m 
DlS : 0.0427 I 
DlO : 0.0202 I 

so11 Cluaification 
umoroupsymbn1 : r/n 
urn OrQup nw : n/m 
MSRO orot~ syobol : A-l-b(O) 
AUIRD oroup au : stem tr~gnnta. oram mnd Sand 

lb 
13 
12 
10 

9 
7 
5 
3 
0 

0.053 
0.030 
0.027 
0.019 
0.014 
0.010 
0.007 
0.005 
0.003 

Geolestlng Express . Acton, Ma. l (508) 635-0424 . Fax (508) 63S-0266 s 



rri ~oc 16 12:33:59 1994 

rrojmct : Iinal aubmuiru 
rrojoct lo. : m-662 
Sorissg No. : --- 
sMpA* lto. : W-l 
Locatiaa : orotal. er 

Base ?flalmx : Ten 
Dapth:--- Ihvstloa : --- 
toat Date : 12/01/94 TMMd by : jat 
wat nmtbod : Asun D422 unckd by : gtt 

SOL1 DMcription : Oray rilty flnx sad 
su(lrkx : --- 

mdraotor ID : hyl-2 
might of ah-kid mail l 40.36 QI' 
DpeClfiC ornity . 2.65 

lwdm8cupfc ~l8turm comtalt : 
bkiQbt0tu8t90ll=09m: 
uoi*tor -aoil- ogr 
Iloimturo cantmat l 0 

---------- . .--w-w---w 
1.00 35.60 
2.00 32.20 
4.00 30.10 
8.00 26.10 

15.00 26.00 
30.00 22.00 
60.00 19.10 

120.00 17.20 
245.00 16.10 

1221.00 14.10 

19.30 25.79 0.044 64 0.044 
19.30 22.19 0.032 5s 0.032 
19.20 20.68 0.023 51 0.023 
19.00 18.05 0.017 45 0.017 
19.09 15.95 0.012 40 0.012 
10.80 11.93 0.009 30 0.009 
16.20 a.95 0.007 22 0.007 
17.0 7.00 0.005 17 0.005 
17.20 5.83 0.003 14 0.003 
16.20 3.70 0.002 9 0.002 

TIn mm sm 
sieve sim waga uei#at 
lkeeh xaohe niuiwtmre natalnod 

t-1 
---WV----- -w-v-- -w--------s s-f----w 
e4 0.167 4.75 0.00 
t10 0.079 2.00 0.04 
120 0.033 0.64 0.15 
140 0.017 0.42 0.14 
660 0.010 0.25 0.11 
(1100 0.006 0.15 0.16 
9200 0.003 0.07 0.44 
tm 33.26 

Total Dw V8iwt of 8~~1. - 42.47 

DOS : 0.0615 I 
D60 : 0.0367 I 
050 : 0.0218 I 
D30 : 0.0091 I 
DlS : 0.0036 I 
DlO : 0.0017 I 

Pimmr M) 
Mjtutad 
l wtiClO six. 

?ercent 
lianr 
I%) 

0.00 100 
0.04 100 
0.19 99 
0.33 99 
0.44 99 
0.60 98 
1.04 97 

34.32 0 

so11 C~Meific~tioc 
asm oroup Symbol : a/A 
IuMOl-WplU : a/a 
Mmnv orwp -1 : n-r(o) 
sasmooroupa- : Silty &lb 

u -*: GeoTestlng Express . Acton, Ma. . (508) 635-0424 . Fax (SO6) 635-0266 ._ 



~1 MO 16 12:34:W 1994 l ge : 1 

rroject : m8w.l l ubmarixn Sam 
rroj.otao. : ma-662 
Soring lo. : --- 
8eoph lo. : W-8 
Looatia : orotm. ez 
8oil kscriptton : 8mwn Ult 
uurh : --- 

Depth : -- 
tmat ate : 12/06/94 
tmmt kthod : Mm D422 

Hybom8t~r ID : @l-2 
might of air-drlod 8011 l 40.15 QI 
8poclfic Ornltj - 2.65 

nydroMopic mi8tuw cant-t 
uught or wet soil = 0 p 
UUghtof Dq Soil- 0 c 
IblBtura cmtent - 0 

LhpMd 
tin bin) 
----s----- 

1.00 
2.W 
4.00 
6.00 

15.00 
31.00 
60.00 

130.00 
249.00 

1243.00 

Z3.50 
30.w 
26.10 
25.60 
23.90 
21.20 
19.00 
17.00 
16.10 
14.00 

TaperAwe Corrmetod rar+iue ?a-oult Adjmted 
(W. Cl -v SIM t-1 liner (1) rartic1e tire 
-----w-s---v -w-----w-- ----ew-- -w------- --ma--a-----e 

21.60 24.14 0.044 60 0.044 
21.6D 20.& 0.032 51 0.032 
21.70 16.71 0.023 47 0.023 
21.6D 16.36 0.016 41 0.016 
21.20 14.36 0.012 36 0.012 
20.60 11.57 0.009 29 0.009 
20.20 9.21 0.006 23 0.006 
16.6D 6.90 0.004 17 0.004 
17.60 5.06 0.003 15 0.003 
16.20 3.60 0.002 9 0.002 

-----v --------w-- 
0.187 4.75 
0.079 2.00 
0.033 0.64 
0.017 0.42 
0.010 0.25 
0.006 0.15 
0.003 0.07 

0.00 0.00 
0.06 0.06 
0.15 0.21 
0.13 0.34 
0.10 0.44 
0.25 0.69 
1.41 2.10 

35.62 37.72 

Nlaume : T9B 
Ileretion : --- 
TMMd by : jdt 
checked by : 9tt 

Persalt 
Wrier 

(a) 
-w-e--- 

100 
loo 

99 
99 
99 
96 

* 94 
0 

Total Dw Udght of Ouph - 45.73 

DES : 0.0641 I 
060 : 0.0437 I 
D50 : 0.0269 - 
D30 : o.DO92r 
015 : 0.0034 I 
DlO : 0.0016 I 

Soil ClM~irication 
AsTnaraupsymbo1 : WA 
mTn0roupIan : WA 
AwnTo oroup mmbol : A-4(01 
MsImo oroup name : silty soil8 

GeoTesUng Express . Acton, Ma. l (508) 635-0424 l Fax (508) 635-0266 IL.-v.r - 



?ri Dac 16 12:35:21 1994 

-ICAL LASOMTORT TIST DATA 

rroject : sew1 8uburlM same 
ProJKtno. : OTX-662 Depth : --- 
soring HO. : --- Tast Date : 12/Q6/9i 
sample lo. : 210-B Test rUtkd : A8TM D422 
Locatia : omtm. CT 
Soil Dmcrlption : Broun milt Ulth orgudu 
Remeha : --- 

wter ID : I$-2 
ue&ht of air-dried soil 8 42.62 L 
mpmciflc orwity = 2.65 

lay&mmpic numture caltont : 
uughtoi uot8oi1- 0 c 
Wi@tt of 0~ Sofl l 0 E 

koioture contmt l 0 

11-d 
Time (rin) 
---*------ 

1.00 
2-w 
4.00 
8.00 

15.00 
30.00 
60.00 

1M.W 
25s.w 

1249.00 

SiOT8 
?leah 

---------- 
0.375' 
04 
110 
020 
940 
160 
I100 
92w 
Pu, 

---------- 
38.60 
34.90 
33.00 
30.80 
26.00 
25.20 
22.40 
19.20 
16.30 
15.90 

T~ruure Cornetad 
Ides. Cl -u 
------------ ---------- 

20.00 26.76 
20.00 25.06 
20.00 23.16 
20.00 20.96 
19.90 18.13 
19.so 15.23 
19.10 12.36 
18.00 9.02 
17.40 6.05 
16.20 3.50 

------ ----------- 
0.374 9.51 
0.187 4.75 
0.079 2.00 
0.033 0.84 
0.017 0.42 
0.010 0.25 
0.006 0.15 
0.003 0.07 

PwtiClO 
sire (-1 

o.w3 67 0.043 
0.031 59 0.031 
0.023 54 0.023 
0.016 49 0.016 
0.012 42 0.012 
0.009 36 0.009 
0.006 29 0.006 
0.004 21 0.004 
0.003 19 0.003 
0.002 13 0.002 

tIllI SIIVI sm 
uu*t 
RotUrwd 

(d 
-------- 

0.00 
0.04 
0.02 
0.14 
0.19 
0.1s 
0.19 
1.15 

35.78 

ctmu.lrtiTe Percent 
uupat Ratrind Piner 
t-1 (3) 
-------------- -----o 

0.00 1w 
0.04 loo 
0.06 loo 
0.20 99 
0.39 99 
o-s7 98 
0.76 98 
1.91 95 

37.69 0 

?fluuma : 1103 
LAoration : --- 
T0st.d by : jdt 
Checked by : Ott 

Paroat 
tinor (t) 

Page : 1 

Mjueted 
9utlc.h Sise 

Total Dry Uoi9ht of 8aple - 45.69 

MS : 0.0610 I 
MO : 0.0332 I 
MO : 0.0173 I 
030 : O.W67 " 
015 : 0.0020 - 
DlO : O.WlO - 

soil Claosifisatia¶ 
=Q-wml : WA 
ASl9lOTOUpR' : N/A 
Msnm owup 8ymbol : A-4(0) 
AMHTOOWUpIU8 : SfltT &oil8 

‘0.. -I c GeoTestlng Express 6 Acton, Ma. . (608) 635-0424 l Fax (508) 6350266 m-4 -- 



AlTACHMENl A.4 
LANDFILL/WETLAND INTERFACE SAMPLE CHAIN OF CUSTODY FORMS 



CHAIN OF CUSTODY RECORLJ 

STATION LOCATION 

DATE I TIME: RECEIVED W(SlGNAtUIE): RELlNQUlStlED BV (SIGNATURE): DATE / TlME: RECEIVED BV’(SlGNAfURE): 

II ZtJflI IG1b FE-Q F$ I 
RELtNQUhED DV (SIGNATURE): DATE / TWE: AECElVEO IV (SIGNATURE): AEL~QUISllED BT (SWINATURE): DATE / TME: ~ECEIVEDIV(SIGNAlURE): 

1 1 

~~imqu1s~E0 or (SIGNATURE): DATE I IlME: REMARKS: 5//flf I? -1c. 5 u 1/Ir ; 



STATION LOCATlOl I 

*t 

I 
I 

I 
DATE I TIME: REC~WEO mv (SKiN~fttnE): RELWQUISMEO IT (SHSNATURE): DATE I TlNlE: 

HE0 W (SIGNATURE): 1 OATEITIME: 1 

f I I I I, _ I 

I 

I RECEIVED W(SICNATURE): 

RECEWEO dv(SlGMAtURE): 

I -- I 1 

L* < 

f 



NO. 
OF 

CON- 
TAINERS 

CRAB 1 STATION LOCATION :OMP 

RElINQUISIlED IV 

. 
I 

RECEIVED IY(SlGNATURE): 
1 

1 DATE / TIME: 1 RECEIVED W(SIGNAlURE): 

I 
RECEIVED IlY (SIGNATURE): RELINQUISHEDbY (SIGYATURE): DATE /TIME: RECEIVED W(SIGNATURE): 

I I I 1 
RElINQUISHLO BV (SIGNATURE): DATE I TIME: DATE I TIME: REMARKS: 

I 
/a/ I/& 1,oofJ 

4qqo v/2y 
/ 

‘J 

‘A . 
dcr NO ?WO (0661) 



AITACHMENT A.5 
LANDFlLL/WElUND INTERFACE SAMPLE LOGSHEETS 



; . 

Sllf: NAME-- 

NUM~EL-. __I ykwL---: l 
P-m--- 

ANALYSES + 

s*wL MO. 

-I-~ -A . .-...-_.- . ..-. 

-. . - -. __ 

- - - - - -.----.-.. 

I 
-. ---. -- ..-_- 

_-.._---.. 

.-- 

-- 

-_ 

-- 

-_ . 

- 

- -.. 

-- 

m-e 

-- 

e-w 

m-e 

. . . 

-- 

- 

. 

-. 

-- 

.-- 

-. 

.-_ 

. . 

-L 

-... - - .- -- 

---- - -- -. - - I 

.-- . - ---___. 

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

-e-z-. - .______. - -- 

-.- -. .__ 

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

- --- -- .- ---- 



. 
. 



SAMPLE LOG SHEET 
‘w of 

Monmm9 Well D8u 
-- 

Domasuc Wdl Dam c&so* 
other lahokcucif l Y 

Type 01 Srmalr 

FLarbnumrmon Ht9n Concenaruon 
’ cm0 

I!! 1 Comaowe 
c craa l coma8ste 

1 Obwrvauons t News: 

,- __-.-.. -.__-_. .-- 



i I i I I I 

I I I I I I 

. 



SAMPLE LOG SHEET 

Mmrtoflng Well 08u 



- 

1 JlgMrurmsJ: 



SAMPLE LOG SHEET 

SrgniifetSJ: 1 Obsewwo; Notes,, 

TyDI Ot kIIlDI@ I 

I t I I I 

I I ! I I 

I I I I ! I 

I I I I 



SAMPLELOG WEE7 

I - I I I I I 

I I I 

I I I 1 I 

I I , I I 1 

I I I I I 
I I I I i 



APPENDIX D 

GEOTECHNICAL BORING LOGS 



BORING 2GBl Page 1 of 1 

PROJECT. NSB-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO’ 1256-31-03 

LOCATION: AREA A LANOFILL 

DATE STARTED: 10/28/93 

DATE COMPLETED: 10/28/93 

DRILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL 0RILL:NG 

ORILLER: GENE LEVESOUE 

ORILLING METHOD: 4-114” HOLLOW STEM AUGEP 

SAMPLING METHOO: 2” SPLIT-SPOON 

GROUNO ELEVATION: 75.1 FT 

DATUM: SUBASE 

INSPECTOR: ROB COONEY 

& SOIL DESCRIPTIOh 
VISUAL 

CONTAM. 
ODOR z > 2 

3 
2 :: i5 

SPLIT 
8 

W 
SPOON WZZF ++> 

f 0’ I 

SAMPLE ifi 
z-w>wI*>w z 

color. density, SOIL.admlxture. 
awazaua~ k 

“:Y:,” 
BLOWS HNU gcIwo-ww”r 3 E 
PER 6’ IlWm) 

moisture. other notes. ORIGIN UJIJIIZdO q=a 
cn 



BORING 2GB2 Page 1 of 1 

“%JECT: NSB-NLON INTERIM REMEDIAL ACTIONS 

Dk5.1EtT NO’ 1256-31-03 

_ZCATION’ AREA A LANDFILL 

gr;E STARTEO: 10/28/93 

DTE COMPLETED: 10/28/93 

ZDiLiING CONTRACTOR. COLUMBIA ENVIRONMENTAL DRILLING 

ORIL LER: GENE LEVESQUE 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD’ 2-IN. SPLIT-SPOON. CORE BARREL 

GROUND ELEVATION: 75.1 FT 

OATUM’ SUBASE 

INSPECTOR: ROB COONEY 

!2 
& SOIL DESCRIPTION 

SDL!T 2 

;POON :: 

#AMPLE k 
IEPTH BLOWS HNU 

color, density. SOlL.admlxture. 

itt1 PER 6’ Iwm) 
moisture. other notes. ORIGIN 

Light brown to white, ftne to medium sand and gravel. some 
crushed stone, dry, FL. 

A TLANTIC 



BORING 2GB3 Page 1 of 1 

PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS DRILLER: GENE LEVESQUE 

PROJECT NO’ 1256-31-03 DRILLING METHOD: HOLLOW STEM AUGER 

LO’ TION’ AREA A LANDFILL SAMPLING METHOD: 2-IN SPLIT-SPOON 

GA; _ STARTEO: 10/26/93 GROUND ELEVATION, 76.2 FT 

OATE COMPLETED: 10/26/93 OATUM. SUBASE 

GRILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL DRILLING INSPECTOR’ ROB COONEY 

‘” 
& SOIL DESCRIPTION 

SPLIT 2 

SPOON 8 

Z?iF 
iis 

BLOWS 
lfl) 

HNU color. density. SO1L,admtxture, 

PER 6’ (pm) 
motsture. other notes, ORIGIN 

A TLANTIC 

-- 



BORING 2GB4 Page 1 of 1 

OP3JECT: NSB-NLON INTERIM REMEOIAL ACTIONS 

CROJECT NO’ 1256-31-03 

LC’ATION: AREA A LANDFILL 

FATE STARTEO’ 10127193 

gATE COMPLETED: 10/27/93 

3RILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL DRILLING 

ORILLER: GENE LEVESOUE w 

DRILLING METHOD‘ HOLLOW STEM AUGER 

SAMPLING METHOD: 2-IN SPLIT-SPOON. CORE BARREL 

GROUND ELEVATION: 

DATUM: SUBASE 

INSPECTOR: ROB COONEY 

SC~IT 
3POON 
AMPLE 
IEPTH BLOWS 

ift) PER 6” 

z I I SOIL DESCRIPTION 
VISUAL 

CONTAM 
0001 

I,, ?I k? I r HNU 
loom) 

color. aenstty. SOIL.admtxture. 
moisture, other notes, ORIGIN 

35 

LlahtF;pLwrF,Lflne to coarse SAND and GRAVEL, trace red brick, 
0. 

sampled. 

i I Ioncrete (possible subsurface structure) cored through soft I I I I I I I I I 

Core 

materhal to 3 feet 5 Inches. 

Gray granltlc gnelss. 

END OF BORING AT 7 FT 10 IN. 

1c 
--* --.--- 

A TLANTIC 



BORING 
P’ -7T’ NSE-NLON INTERIM REMEOIAL ACTIONS 

F. - NO: 1256-31-03 

LOC. :lN’ AREA A LANDFILL 

DATE STARTED: 10/29/93 

DATE COMPLETED: 10/29/93 

ORILLING CONTRACTOR. COLUMBIA ENVIRONMENTAL DRILLING 

2GB5 Page 1 of 1 

DRILLER: GENE LEVESOUE 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: 2-IN. SPLIT-SPOON 

GROUND ELEVATION: 

OATUM: SUBASE 

INSPECTOR: ROB COONEY 

m 

& SOIL DESCRIPTION VISUAL 5; 

CONTAM. ODOR = ; 
7 

aec”j’ 
2 

E 
SPLIT 
SPOON 8 

W 

wzz> 
0’ 

iAMPLE E ,-w,w~t~w z 
I 

aw~zo~a~ k 

‘:F:” 
BLOWS HNU color, density, SOIL.admtxture. ~I-IWO-WW~ 3 E 
PER 6’ lppm) 

moisture. other notes, ORIGIN LOIJ-JI=-‘O v)p=a 
Cl-J 

Light brown, fine lo medtum SAND, little gravel, trace organlcs. 
dry, no odor, SP. 

o-2 
7.18 

23.15 6o 
NIP. 

Not sampled. 

2-5 Auger 

Light brown. fine to medium SAND, little gravel, trace organics. 
dry, no odor, SP. 

5. 
::::, 
::::, 

:::. 

5-7 
15.10 

:::, 

14.21 
25 :::. 

:::, 

:::: 

:::_ 
:::_ 
:::. 

Not sampled. 

r-a.5 Auger 

19.100/1” IO 
Gravel and fractured rock, little sand, dry. GP. cored 

3.5-9 
through 

boulder drove spoon through overburden to 25’. not cored, 
-, bedrock too deep. 

END OF BORING AT 9 FT. 
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>WJECT: NSB-NLON INTERIM REMELIIAL ACTIONS ORILLER: GENE LEVESOUE 

=it;JECT NO’ 1256-31-O) ORILLING METHOD: HOLLOW STEM AUGER 

L”CATION’ AREA A LANDFILL SAMPLING METHOO: 2-IN SPLIT-SPOON. CORE BARREL 

ZATE STARTEO 10/27/93 GROUND ELEVATION: 63.4 FT 

ZLTE COMPLETEO: 10/27/93 OATUM: SUBASE 

DMLLING CONTRACTOR: COLUMBIA ENVIRONMENTAL ORILLING INSPECTOR. ROB COONEY 

m 

z SOIL DESCRIPTION 
VISUAL z 

CONTAM. ODOR 5 c$ 2 

SPLIT 2 SE: - 

SPOON 8 wzz> 
,f 4 g I 

iAMPLE E 
z-w>wx-gw 

3EDTH color. denstty, SOlL.admlxture. 
awazt3~*:_l t E 

BLOWS HNU 
o+~wo-ww~ J 

moisture. other notes, ORIGIN =vlmx=ggx~ 
E 

!ft) PER 6” Ippm) r cn 

rown. fine to coarse SAND, 
oal. dry. FILL, FL. 

IWe gravel, trace roots, trace 

A TLANTIC 
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PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS 

PROJECT NO’ 1256-31-03 

LOCATION. AREA A LANDFILL 

DATE STARTED: lo/27193 

DATE COMPLETED, 10/27/93 

DRILLING CONTRACTOR. COLUMBIA ENVIRONMENTAL ORILLING 

DRILLER: GENE LEVESOUE 

ORILLING HETHOO: HOLLOW STEM AUGER 

SAMPLING METHOO: 2” SPLIT SPOON 

GROUND ELEVATION, 60.3 FT 

DATUM: SUBASE 

INSPECTOR: ROB COONEY 

m 

& 
iTi 

SOIL DESCRIPTION 
VISUAL 1 

;PLIT 2 
CONTAM. ODOR 2 g 

L 

POON 8 
W 

3 
wZZ> +I-> $ 

I 

PMPLE E 
z-wBwxaaw + 

awaZc3mq--r : 

Y:,” 
BLOWS HNU color, densrty. SOIL.admixture, oc=wo-wwa 3 E 
PER 6” IPPm) 

moisture. other notes, ORIGIN =Y)ulsz$;gI~ 
x cn 

lack stained fine to medium sand, little silt, pteces of plastic, 
oderate petroleum odor, FL. 
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‘ROJECT: NSB-NLON INTERIM REMEOIAL ACTIONS DRILLER: GENE LEVESOUE 

‘ROJECT NO. 1256-31-03 DRILLING METHOD: HOLLOW STEM AUGER 

LOCATION AREA A LANDFILL SAMPLING METHOD: 2-IN. SPLIT-SPOON. CORE BARREL 

OATE STARTED. 10/26/93 GROUND ELEVATION. 62.6 FT 

OATE COMPLETEO’ 10/26/93 DATUM’ SUBASE 

ORiLLING CONTRACTOR. COLUMBIA ENVIRONMENTAL DRILLING INSPECTOR: ROB COONEY 

ul 

z 
VISUAL z 

SOIL DESCRIPTION CONTAM. ODOR = g 
7 

SPLIT 
I 

L 

3POON wzz+ ,E 4 
-wIwxaZw P 

I 

#AMPLE 
E 

BLOWS HNU color, density. SOIL.admixture, 
$awa Zc)~.Lf--l c 

gygwg -f : 

PER 6” (PPm) 
moisture, other notes, ORIGIN ZZJ$Y CnpX=X 

07 

Brown, fine to medium sand and silt. little gravel, trace black 
ash. metal, FILL. FL. 
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PROJECT, NSB-NLON INTERIM REHEOIAL ACTIONS DRILLER. GENE LEvESQuE 

PROJECT NO’ 1256-31-03 DRILLING METHOD: HOLLOW STEM AUGER 

LOCATION. AREA A LANDFILL SAMPLING METHOD: 2” SPLIT SPOON 

OATE STARTEO’ 10/26/93 GROUNO ELEVATION: 64.4 FT 

DATE COMPLETED: IO/26193 OATLIM’ SUEASE 

ORILLING CONTRACTOR. COLUMBIA ENVIRONMENTAL DRILLING INSPECTOR: ROB COONEY 

‘” 
& SOIL DESCRIPTION 

VISUAL 

2 

CONTAM. 
ODOR : = - 

+ 0 L 
SPLIT 

8 
W f 0’ 

;POON wzz> +I-->_ I 

AMPLE YE2 
-w>wI*>w 5 k 

IEPTH BLOWS 
gawa %zE542 

HNU color. density, SOIL,admture, ZJCIWY 
Y 0” 

(ft) PER 6” IPPrn) 
moisture, other notes, ORIGIN z&g? Up;: 

ATLANTIC 

. -.- 
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“ROJECT. NSB-NLON INTERIM REMEDIAL ACTIONS OR11 LER: GENE LEVESQUE 

PSGJECT NO: 1X6-31-03 DRILLING METHOD: HOLLOW STEM AUGER 

,3tATION. AREA A LANDFILL SAMPLING METHOII: 2-IN SPLIT-SPOON. CORE BARREL 

CATE STARTED: 10/26/93 GROUND ELEVATION: 65.9 FT 

5ATE COMPLETED: 10/26/93 OATUM: SUGASE 

:R!LLING CONTRACTOR’ COLUMBIA ENVIRONMENTAL DRILLING INSPECTOR: ROB COONEY 

SPLIT 
SPOON 
;AMPLE 
?EPTH 

ifi) 
BLOWS HNU 
PER 6’ [DDrnl 

43 
2.8 

Auger 

ti,ia 
la.19 

Auger 

Core 

SOIL DESCRIPTION 

color, density. SOIL,admlrture. 
moisture, other notes. ORIGIN 

Brown, fine to medium sand, little silt and gravel, trace organrcs. 
dry, no odor, FL. 

Tfo;k;;t,ained silt and peat, plastrc maternal, strong petroleum 

Not sampled, miscellaneous rubble pulled UP by augers. 

g:wn fine SAND and SILT, llttle gravel, trace organic% moist. 

Grey. fine to coarse SAND and GRAVEL, weathered bedrock. 
dry, GP. 

Began core run at 9.0 feet. 

Fractured gnetss. BR. 

-Encountered soft formatlon at 11.0 feet. 

Cored to 14.0 feet. 

‘_‘.’ 
‘.‘.. . 
::. 
::_ 
::_ 
‘_‘.’ . 

- 

63 
1 .( 
00 

1 o( 
00 

1 
-A 
’ I-/ 
/\ 

’ ,-/ 
/\ 

’ -/ 
/\ 

F ,-/ 
/\ 

’ /-/ 
/\ 

‘I -/ 

ATLAN- 
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PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS DRILLER: 

PROJECT NO: 1256-31-03 DRILLING METHOD: Hollow Stem Auger 

LOCATION’ Area A Landftll 

OATE STARTED: 10:26/93 
SAMPLING METHOD: 2” Split Spoon. Core Barrel 

GROUND ELEVATION. 
DATE COMPLETEO: 10/26/93 

OATUM’ 
DRILLING CONTRACTOR: Columwa Enwronmental Orlltlng 

INSPECTOR: Rob Cooney 

‘” 
& SOIL DESCRIPTION VISUAL m 

2 
CONTAM. ODOR 2 D- - 

SPLIT 
8 w f 

:: LL 

SPOON 
E 

WZZ~ 
0’ 

w;zzw ,’ 
I 

E:Lf BLOWS HNU color, density. SOIL,admixture. 
ga,“+,+_l E 

(ft) PER 6’ (f.wm) moisture. other notes, ORIGIN zzlgg z--10 W% I; 
mo=a 

g 

x m 

rown fine SAND. silt and clay, httle gravel, dry, GC. 
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“ROJECT: NSB-NLON INTERIM REMEOIAL ACTIONS DRILLER: GENE LEVESOUE 

PROJECT NO: 1256-31-03 ORILLING METHOD: 4-l/4” HOLLOW STEM AUGER 

LOCATIOr’ AREA A LANOFILL SAMPLING METHOD: 2” SPLIT-SPOON. CORE BARREL 

DATE STL^*TEO. 10/22/93 GROUND ELEVATION: 92.0 FT. 

SATE COMPLETEO: 10/22/93 OATUM: SUBASE 

O~ILLING CONTRACTOR’ COLUMBIA ENVIRONMENTAL ORILLING INSPECTOR: JANE GRUENENFELOER 

> 

Et 
SOIL DESCRIPTION 

SPLIT MS; 
SPOON 0 

IAMPLE i+ 
IEPTH BLOWS HNU color, derwty. SOIL.admfxture. 

Ift) PER 6’ (pm) 
mOlSture. other notes, ORIGIN 



/,I, 
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PROJECT: NSG-NLON INTERIM REMEDIAL ACTIONS DRILLER: GENE LEvESOUE 

PROJECT NO: 1256-31-03 ORILLING METHOD’ 4-l/4” HOLLOW STEM AUGER 

LOCATION: AREA A LANOFILL SAMPLING METHOO’ 2” SPLIT-SPOON 

DATE STARTED. 10/22/93 GROUNO ELEVATION: 91 f 

OATE COMPLETED’ 10/22/93 DATUM: SUBASE 

GRILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL GRILLING INSPECTOR: JANE GRUENENFELOER 

ln 

& SOIL DESCRIPTION VISUAL ti 

a.3 
CONTAM. ODOR = z c 

SPLIT 2 2 

SPOON E wzz>- ,c” a 
wr4Zi.u P 

I 

SAMPLE E 

o:%H 
color. density, SOIL.admrxture. 

zZkszOaad + L 

BLOWS HNU ~cIWO-WWa 3 is 
PER 6” (wm) 

morsture. other notes, ORIGIN “mr=$JgIz 
r cn 

A TLANTIC 



BORING 

‘35JECT: NSB-NLON INTERIM REHEOIAL ACTIONS 

PiSJECT NO: 1256-31-03 

.Z:CATION’ AREA A LANDFILL 

2GB14 Page 1 of 1 

ORILLER. GENE LEVESOUE 

DRILLING METHOO: HOLLOW STEM AUGER 

SAMPLING METHOO: 2-IN. SPLIT-SPOON, CORE BARREL 

Do-E STARTEO, r0/25/93 GROUNO ELEVATION: 94.4 FT 

3i;E COMPLETED: 10/25/93 OATUM: SUBASE 

ChI-LING CONTRACTOR: COLUMBIA ENVIRONMENTAL DRILLING INSPECTOR MATT PALFY 

ATLANTIC 
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PROJECT: NSB-NLON INTERIM REMEOIAL ACTIONS DRILLER: GENE LEVESQUE 

PROJECT NC’ 1256-31-03 DRILLING METHOO’ 4-114” HOLLOW STEM AUGER 

LOCATION, -tlEA A LANFILL SAMPLING METHOD: 2” SPLIT-SPOON, CORE BARREL 

OATE STARTED: 10/22/93 GROUND ELEVATION’ 

DATE COMPLETEO’ 10122193 OATUM’ SUBASE 

DRILLING CONTRACTOR: COLUMBIA ENVIz*YMENTAL ORILLiNG INSPECTOR: JANE GRUENENFELOER 

SPLIT 
SPOON 
#AMPLE 

BLOWS 
PER 6’ 

SOIL DESCRIPTION I VISU 
CONT, 

HNU 
brn) 

color, density, SOIL,admixture. 
moisture. other notes, ORIGIN 

Bedrock exposed, no borrng necessary. 

AL 
AM. 

ODOR 
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‘%JECT. NSB-NLON INTERIM REMEOIAL ACTIONS 0~11 LER. GENE LEVESGUE 

‘REJECT NO’ 1256-31-03 DRILLING NETHOO’ HOLLOW STEM AUGER. CORING ROD 

-C-A-ION’ AREA A LANDFILL SAMPLING METHOO’ 2 IN SPLIT-SPOON, i-314 IN. CORE E 

3A’S STARTED: 10/22/93 GROUND ELEVATION’ 

;ATE COMPLETEO’ 10/22/93 DATUM: SUBASE 

ZF:LLING CONTRACTOR. COLUMBIA ENVIRONMENTAL ORILLING INSPECTOR’ MATT PALFY 

:PLIT 
POON 
AMPLE 
EPTH 
If!) 

BLOWS 
PER 6’ 

5.6 
9.10 

Auger 

Core 

HNU 
mm) 

N/A 

SOIL DESCRIPTION 

color, density, SOIL.admixture, 
moisture, other notes, ORIGIN 

Light brown fine to medium SAND, dry, no odor, BP 

Dark brown PEAT, moist, PT 

Note: Not Sampled - Auger and sampler refusal at 4.0 feet, 
cored from 4.0 to 9.0 feet. 

Bedrock - low-grade metamorphic gneiss. BR. 

END OF BORING AT 6 FT 10 IN. 

/\. 
’ ,-/ 

/\ 
’ ,-/ 

/\ 
’ l-/ 

/\ 
’ I-/ 

/\ 

’ ,-/ 

/\ 
y -/ 

/\ 
’ ,-/ 

/\ 
/ ,-/ 

/\ 
/- 

i ’ 
/\ 

/- 
l ’ 

./\ 
/ ,-/ 
./\ 
- 

5 

ATLAN- 



BORING 2GB17 Page 1 of 1 

PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS ORILLER: GENE LEVESOUE 

PROJECT NO: 1256-31-03 ORILLING METHOD: 4-l/4” HOLLOW STEM AUGER 

LOCATION: AREA A LANOFILL SAMPLING METHOD’ 2” SPLIT-SPOON 

DATE STARTED. 10/22/93 GROUND ELEVATION. 92.4 FT. 

OATE COMPLETED: 10/22/93 OATUM: SUBASE 

ORILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL ORILLING INSPECTOR: JANE GRUENENFELOER 

ATLANIW 

.- _---. ..__ 
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>PljJECT. NSG-NLON INTERIM REMEDIAL ACTIONS ORIL LER: GENE LEVESGUE 

PROJECT NO: 1256-31-03 DRILLING METHOD: HOLLOW STEM AUGER 

-ZCATION: AREA A LANDFILL SAMPLING METHOD’ 3 IN. SPLIT-SPOON, CORE BARREL 

:ArE STARTEO. 10/22/93 GROUNO ELEVATION: 92.5 FT 

3A-E COMPLETEO: 10/22/93 DATUM: SUGASE 

351,LING CONTRACTOR. COLUMBIA ENVIRONMENTAL GRILLING INSPECTOR’ JANE GRUENENFELOER 

z SOIL DESCRIPTION 
VISUAL 

SPLIT 2 

CONTAM. 

SPOON s 

;PMPLE aw 
wzz>- -w>wxa:w c 

jEPTH BLOWS HNU 
color, density. SOlL.admmture, 

=uwag~&a& 
z % 

lft) PER 6” (wm) 
moisture. other notes, ORIGIN 

p-1, omIz~awz 
mg=a 

Ln 

Brown. fine to medium SAND, trace coarse sand and s.111. kttle 
organics, moist, no odor, SP. 

Not sampled. 

snd silt. little 
5 

5-7 2.2 
2.4 

90 

Brown. fine to medium SAND, trace coarse sand i 
organrcs, moist. no odor, SP. 

7-10 Auger - 

IO-12 73 
10.11 

80 

2-18.8 Auger/ _ 

Core 

la.a- 
23.16 

Core - 

-t-l I 

Not sampled. 

Brown, fine to medium SAND, trace coarse sand and silt, little 
7 organlcs, moist. no odor, SP. 

Fine gray SAND, little slit. orange stawxng In top 5 Inches. dry, 
no odor, SW. 

Not sampled. 

to htt bedrock at 14 feet, but cored through boulder 
Into 5011, hit actual bedrock at 18.8 feet. 

Bedrock - low-graae metamorphic gnerss, BR. 

END OF BORING AT 23.16 FEET. 
I I I 

::::. 

:::, 

‘* 10 ‘ . 

. . 
. . 

. . 

15 

\/\/ 

’ I-’ I 
\/\f 20 
’ I-’ I 
\/\/ 

’ I-’ I 
\/\I 

’ I-’ I 
\/\/ 

ATLANTIC 
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PROJECT NSG-NLON INTERIM REMEOIAL ACTIONS 

PROJECT NO’ 1256-31-03 

LOCATION: AREA A LANDFILL 

DATE STARTED’ 10/28/93 

OATE COMPLETED: IO/28163 

GRILLING CONTRACTOR. COLUMBIA ENVIRONMENTAL ORILL!NG 

ORILLER’ GENE LEVESGUE 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOO‘ 2-IN. SPLIT-SPOON. CORE BARREL 

GROUNO ELEVATION: 92.4 FT 

DATUM: SUGASE 

INSPECTOR: ROB COONEY 

E 
s SOIL DESCRIPTION VISUAL 

CONTAM. ODOR e z 
2 

z 
cc 

SPLIT MY 
8 5 2 

SPOON l-f P I 

;AMPLE i.2 
$lff+JIQ~W E 

“%” 
BLOWS HNU color. density, SOIL.admtxture. 

au.fegEEaA t 

PER 6’ bwn) 
moisture. other notes, ORIGIN 

gc-IW 
cn(nIZ--lO 

wg d 

“o,‘< 
L% 

c/l 
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:;3JECT. NSB-NLON INTERIM REMEOIAL ACTIONS 
DRILLER: GENE LEVESQUE 

=0JECT NO: 1256-31-03 GRILLING METHOD: HOLLOW STEM AUGER 

-‘)CATION. AREA A LANDFILL SAMPLING METHOO: 2-IN. SPLIT-SPOON. CORE BARREL 

CLTE STARTED’ 10/26/93 

3rTE COMPLETED: lO/28/63 

3R:LLING CONTRACTOR: COLUMBIA ENVIRONMENTAL GRILLING 

GROUND ELEVATION. 95.0 FT 

DATUM’ SUBASE 

INSPECTOR. ROB COONEY 

,PLIT 
POON 
n L‘Ol f 
4I.ITLL 

EDTH BLOWS 
ift) PER 6” 

SOIL DESCRIPTION 

color, density, SOIL.admlxture, 
moisture. other notes, ORIGIN 

Not sampled. 

I I I Grown. fine to medlum sand, little slit. lrace roots. L -. 

5-7 I “.‘O I 55 I 

tragments, dry, FL. 

I_--_ ---I- >rlck 

Cored thrcugh-bpulper_to 6.4 feet, thrdugrl UYUUUI 
___._L -..--‘..-aen, to reach 

-t- 

Brown, fine sand and silt, trace gravel, trace organlcs, FL. 

I I END OF BORING AT 11.5 FEET. 

A ILANIlli 
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PROJECT, NSB-NLON INTERIM REMEDIAL ACTIONS 
ORILLER: GENE LEVESOUE 

PROJECT NO’ 1256-31-03 
DRILLING METHOD: HOLLOW STEM AUGER 

LOCATION AREA A LANDFILL 
SAMPLING METHOO: 2-IN. SPLIT-SPOON. CORE BARREL 

DATE STARTED- 10/2Q/Q3 
GROUND ELEVATION: 

OATE COMPLETED: 10/28/93 
DATUM’ SUBASE 

GRILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL ORILL!NG 
INSPECTOR: ROB COONEY 

Q-4 

4-6 

SPLIT 
SPOON 

%K BLOWS 
(ft) PER 6” 

6-22 

2-26.3 

Auger 

Shelby 

tube 

Core 

60 

HNU 
ltwml 

N/A 

I 

SOIL DESCRIPTION 

color. densrty. SOIL,admtxture. 
morsture. other notes, ORIGIN 

Not sampled. 

Orove Shelby tube, 1.2 recovery of dredge spools. 

Auger to 22 feet, hrt swamp solls ( ray clay, some silt, little 
very fine sand. orgaruc odor. moist at approximately 10 feet. P 

I ROD = 64% 

END OF BORING AT 26.3 FEET. 



BORING 2GB22 Page 1 of 1 

PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS DRILLER: GENE LEVESOUE 

PROJECT NO: 1256-31-03 ORILLING METHOO: HOLLOW STEM AUGER 

LOCATION: AREA A LANOFILL SAMPLING METHOD: Z-IN SPLIT-SPOON. SHELBY TUBE 

OATE STARTED: 10/29/93 GROUND ELEVATION’ 60.7 FT 

DATE COMPLETEO: 10/29/93 DATUM SUBASE 

ORILLING CONTRACTOR: COLUMBIA ENVIRONMENTAL ORILLING INSPECTOR: ROE COONEY 

ffl 

z 
VISUAL 5; 

SPLIT as 

SOIL DESCRIPTION CONTAM. ODOR = & 
L 

:: 
w 

SPOON wzz> ++> I 

k? z-w>wr*>w z 

BLOWS color. density, SOIL.admlxture. 
4w4zClma:_J E 

(ft) 
HNU 

PER 6’ moisture. other notes, ORIGIN 
~‘xwo-“wp A 

bpm) 
mrJ))I=do cnp=u 

kz 

WY 

row fine to coarse Sand, little gravel and silt, little red paint. 
aunt thinner odor, FL. 

A TLANTIC 
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PROJECT: NSB-NLON INTERIM REMEDIAL ACTIONS DRILLER: GENE LEVESOUE 

PROJECT NO: 1X6-31-03 DRILLING METHOD’ HOLLOW STEM AUGER 

LOCATION. AREA A LANDFILL SAMPLING METHOD. 3-IN. SPLIT-SPOON 

DATE STARTED: 10/29/93 GROUND ELEVATION. 77.6 FT 

OATE COMPLETED: 10/29/93 DATUM’ SUBASE 
DRILLING CONTRACTOR, COLUMBIA ENVIRONMENTAL DRILL:NG INSPECTOR, ROB COONEY 

c” 
> 
9 SOIL DESCRIPTION VISUAL 

CONTAM. 
ODOR c F 7 

SPLIT *zi 
ti :: L 

SPOON 
i 

w 
wzzz- ++* 

5 0’ 
z-w>yIQzw ,’ 

I 

iAMPLE 

3:7;H 
color. density. SOIL.admtxture, oaw40~~a& ,’ 

BLOWS HNU 3 
PER 6” brm) moisture, other notes, ORIGIN Z~jj~Z-JOW~ 

,p=< 
E 

In 

present. hydrocarbon odor, saturated FILL. FL. 

A TLANTIC 



APPENDIX E 

AREA A LAMDFILL 
RISK MEMORANDUM ./ 



Menzie-Cum & Associates, Inc. 
One Courthouse Lane 

Suite Two 
Chelmsford, MA 01824 

Telephone (508)4534300 
Fax (508)453-7260 

MJ%MORANDUM 

File: 228 

March 18, 1994 

To: Barry Giroux 
From: Charles Menzie 
Subject: Risk Memo for the Area A Landfill 

This memo summarizes the results of the Public Health Risk Assessment for the Area A 
Landfill and develops risk-based remedial objectives and associated target levels for selected 
contaminants in soils. This assessment is based on work performed at the site during 1991 
and 1992 and presented in the Phase I Remedial Investigation Report. The assessment takes 
into account comments on that report resulting from a review of the document by USHPA 
Region I. Thus, the statements made concerning risks and remedial objectives are based on 
USEPA Region I as well as national guidance. In addition, the data generated for the Area 
A Landfill during the fall of 1993 by Atlantic Environmental were reviewed to ensure that 
the results were consistent with previous data. 

Current and Future Land Use 

The region referred to as Area A Landfill is approximately 7 acres in size, most (97%) of 
which is unpaved. The area is used primarily for storage, and Naval authorities refer to this 
site as “Alpha Area Storage and deployed parking”. 
Within the general landfii area, various materials are stored on wooden palettes. A concrete 
pad in the southwest portion of the landfill was used for above ground storage of 
transformers, removed underground storage tanks, and crane weights. Military serviceman 
store their cars in deployed parking in one section of the landfill area when on sea duty. 

Current on-site activities entail daily movement of stored items onto the wooded pallets, 
preparation of sandbags in the summer, and occasional repair of storm sewers. Thus, most 
of the people present at the site are either civilian or military personnel. 

The site is also visited by the public periodically. Public auctions are held to remove 
abandoned cars in the deployed parking area. In addition, there is a potential that children of 
Subase military personnel may visit the area. The North Lake recreational area and on-base 
residential housing are located west of the Area A landfill. The Area A landfill site is not 



fenced. A standing watch exists when Alpha Area storage is closed, but access is possible 
from the road and the wooded hillside to the west. Children of junior offtcers living on the 
Subase may explore the wooded areas (Area A Downstream) adjacent to the landfill or might 
investigate the landfill itself. The likelihood that children may visit these areas is slight 
given the watch at the landfill and the existing fence around Area A Downstream. However, 
these activities were included in the risk assessment scenarios to comply with EPA guidance. 

Recreational activities in close proximity to Area A landftil include military servicemen 
jogging along Wahoo Ave and playing tennis in nearby tennis courts. 

Because of the existing uncovered dirt piles and current on-site activities in the unpaved 
areas, fugitive dust generation is likely. Receptors that could be exposed to fugitive dust 
include base personnel who are working on the site, base personnel who are jogging or 
playing tennis on base, and on-base and off-base residents. The nearest GrotonKedyard 
resident who lives along Route 12 is only 425 meters from the site. Residential housing for 
junior officers and their families is approximately 490 meters from the landfill. 

The future use is expected to be the same as current use. 

Conditions Evaluated 

Inorganic and organic compounds were detected at elevated levels in surface soils, subsurface 
soils, and groundwater at Area A Landfill during the Phase I investigation. These media 
were the focus of the investigation. The investigation itself focused on specific areas of Area 
A Landfill where contamination was suspected. 

Selection of Chemicals of Concern for Evaluation 

The Area A Landfill is one of a number of sites being evaluated at the Navy Base. Because 
of potential for cumulative risks from these sites, a single base-wide list of chemicals of 
concern was developed. This ensured that chemicals were consistently evaluated from 
location to location even though some of the chemicals on the list may not have been 
detected at a particular site. A brief overview of the chemicals evaluated for the Navy Base 
and Area A Landfill is provided below. 

Non-carcinogenic PAHs Carcinogenic PAHs 
(All HSL Compounds (All HSL Compounds 
Included) Included) 

PCBs 
(Arochlors 1260 and 1254) 
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Other Semi-Volatiles 
(12 compounds: primarily 
phthalates and phenols) 

Pesticides Metals 
(7 compounds: DDT (14 compounds: Al, Sb, 
residues, endrin, As, Be, B, Cd, Cu, Fe, 
methoxychlor) Pb, Mn, Hg, Ni, Se, Zn) 

BTEX Compounds Chlorinated Volatiles Other Volatiles 
(Ah BTEX compounds) (13 compounds) (4 compounds) 

Recenters and ExDosure Pathwavs Evaluated for Area A Landfill 

Based on information obtained through site visits, inspections, and discussions with personnel 
working at the Area A Landfill or involved in future plans for the area, the following 
potential receptors were identified: 

0 Utility Worker Repairing Storm Sewers in Area A Landfill; 

0 Weapons Center Personnel Exposed to Fugitive Dust from AreaA 
Landfill; 

0 Military Servicemen Moving Palettes in Alpha A Storage; 

0 Military Servicemen Exposed to Fugitive Dust While Engaging in 
Nearby Recreational Activities; 

0 Groton/Ledyard Residents Exposed to Fugitive Dust; 

0 Citizens Attending Car Auctions in Deployed Parking. 

Conduct of the Risk Assessment 

Risk calculations were made for chemicals with regard to their potential carcinogenic health 
risks and other (non-carcinogenic) health risks. These calculations were carried out in 
accordance with standard USEPA guidance and also reflect specific guidance provided by 
USEPA Region I in their guidance documents and in discussions. 

Lead exposure for workers was evaluated by comparison to the 500 to 1,000 mg/kg range for 
soils identified as a guidance cleanup level for Superfund sites by USEPA (1989 and 1990). 
These guidance levels were developed by the Centers for Disease Control (CDC; 1985) to 
protect children when the current or predicted land use residential. The CDC found that soil 
and dust lead concentrations above this range are associated with blood lead levels above 
background in children. Therefore, the 500 to 1000 mg/kg range is expected to be 

3 



conservative for the protection of workers or potential child trespassers. 

The Fall 1993 sampling of subsurface soils revealed the presence of PCBs, PAHs, pesticides, 
and some metals at concentrations higher than those reported in the Phase I report. The 
maximum values reported by Atlantic Environmental for each of these chemicals in 
subsurface soils was used to estimate risks to identified receptors. In addition, the most 
recent USEPA guidance concerning exposure factors and toxicity values was used in making 
estimates of risk. 

For scenarios involving exposures to fugitive dust from Area A landfill, dust concentrations 
were either modeled or an ambient particulate concentration was selected. There are storm 
sewers to depths of eight feet in Area A Landfill. Thus, soil samples collected to a depth of 
eight feet were used to calculate the soil exposure point concentrations during repair of storm 
sewers. The depth of ground water in Area A Landfill ranges from approximately 8 to 25 
feet below the surface. Thus, for the most part, exposures to ground water are not likely 
while repairing storm sewers. Slight incidental exposure to ground water may be possible if 
there are locations within the landfill where storm drains and ground water are encountered 
at the depth of 8 feet. 

Results of the Risk Assessment 

Non-carcinogenic health risks were evaluated using the Hazard Index. Risks are presumed to 
exist for a particular receptor when the Hazard Index exceeds ” 1” for all the compounds and 
pathways combined. When the Hazard Index is less than ” 1 I’, non-carcinogenic health risks 
are judged to be negligible. If Hazard Indices exceed ” 1 I’, compounds contributing to the 
risk and target organs are reviewed to evaluate whether different non-carcinogenic effects are 
being assessed. 

Lead was also judged to pose a potential risk where concentrations exceeded the 500 to 1,000 
mg/kg guidance level in soils. This range of levels developed for the protection of children 
in residential scenarios is expected to be conservative for the conditions and scenarios at 
Area A Landfill. 

Carcinogenic health risks were evaluated with respect to the incremental lifetime risk of 
cancer for an exposed individual. These risk estimates were compared to the one in one 
million (1 E-6) to one in ten thousand (1 E-4) range identified by the USEPA. Risks less 
than 1 E-6 are generally considered negligible while risks greater than 1 E-4 are generally 
considered indicative of the need for a remedial action. Within the range of 1 E-6 to 1 E-4, 
risk management decisions are made based on a variety of factors. 

Exposure associated with sandbagging activity was judged to be small compared to the other 
Area A Landfil exposure scenarios because of the short duration of this activity. Therefore, 
health risks were not quantified for this less frequent activity. 
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Ground water within Area A contains VOCs and cadmium at levels above A.&JR and TBC 
drinking water standard/guidance values, indicating a potential health risk if the water were 
to be consumed. No potable water supply wells exist or are planned by the Navy in the 
potentially affected downgradient area. 

The results of the quantitative risk assessment are provided below. 

Utility Worker Repairing Storm Sewers in Area A Landfill 

The hazard indices do not exceed the benchmark of ” 1” established by EPA. 
The carcinogenic incremental lifetime risk associated with soil contaminant exposure was 
between one in one million (1 E-6) and one in one hundred thousand (1 E-5). This risk was 
due primarily to the presence of PCBs in subsurface soils and, to a lesser extent, the 
presence of carcinogenic PAH compounds. Combined, the PAH compounds contributed a 
maximum of approximately 1 E-6 risk. The distribution of PCBs and PAHs in soil was 
patchy. Thus, the average risk is expected to be lower than that estimated using maximum 
values. Based on the results of these analyses, risks to these workers are judged to be low. 

Weapons Center Personnel Exposed to Fugitive Dust from Area A Luna”l1 

Non-carcinogenic health risks and incremental risks of cancer are all within levels considered 
acceptable. 

Military Servicemen Moving Palettes within Area A LandJlE 

Non-carcinogenic health risks were negligible for these workers. Incremental lifetime cancer 
risks of 8.5 E-6 fall within EPA’s range of 1 E-6 to 1 E-4. Most of the risk is due to the 
presence of PCBs in surface soils within Area A Landfill. 

Military Servicemen Exposed to Fugitive Dust while Engaged in Recreational Activities Near 
Area A Landfill 

Risks to this exposure group from fugitive dust from Area A Landfii are negligible. 



Groton/Ledyard Residents Exposed to Fugitive Dust porn Area A Landfill 

Risks to off-site residents due to the transport of fugitive dusts from Area A Landfill are 
negligible. 

Citizens Attending Car Auctions in Deployed Parking 

Risks to people participating in car auctions are estimated to be negligible. 

Summarv of Risk 

Receptors at Risk 

Estimated cancer risks for all groups were less than one in ten thousand (1 E-4) and most 
receptors were near or below the one in one million (1 E-6) risk level. The two group for 
which risk estimates exceeded one in one million were workers involved in moving pallets 
and workers involved in maintaining subsurface utility lines. These findings are consistent 
with the nature, frequency, and duration of these workers’ activities. Risks to both groups 
were due to the presence of PCBs in either surface or subsurface soils. PAH compounds 
contributed to some of the risk to workers involved in excavation activities. As is consistent 
with EPA guidance, the risks assessment assumed that workers involved in these activities 
did not use protective equipment such as gloves, dust masks, respirators, etc. 

Exposure Routes and Media Contributing to Risk 

Potential incidental ingestion of contaminants in surface soils or subsurface soils is the most 
important contributor to the estimated risks; dermal exposure for individuals involved in 
excavations is also important for PCBs. 

Chemicals Conttibuting to Risk 

PCBs is the primary group of chemicals contributing to the carcinogenic risk. PAH 
compounds make a small contribution to the risk for individuals involved in excavations. 
Lead concentrations slightly exceeded 1,000 mg/kg in one sample. Overall, metals, while 
elevated in some soil samples, do notpose an unacceptable health risk. 

DeveloDment of Risk-Based TarPet Levels 

Based on the information presented above, several risk reduction objectives were developed: 

0 Reduce exposure of workers to PCBs in surface soils 
0 Reduce exposure of workers to PCBs in subsurface soils 

The risk reduction objectives are established for soils that are accessible. This is defined as 



the upper six inches for surface soils and the upper eight feet for subsurface soils. The depth 
of accessible subsurface soils is established based on the depth of excavation for the purpose 
of maintaining storm sewers. 

Workers (moving pallets and working on storm sewers) are the individuals most at risk at the 
site and PCBs are the compounds that contribute most to the estimated risks. Risk reduction 
objectives and associated target levels developed for these individuals and chemicals will 
ensure that risks to other receptors are at acceptable levels. 

The target levels suggested below are designed to insure: 1) that there is little opportunity for 
individuals to encounter hot spots where patches of contaminants may be present at elevated 
levels, and 2) to insure that overall risks associated with activities at the Area A Landfill are 
less than one in ten thousand (1 E-4). Because contaminants have been observed to occur in 
patches within the Area A Landfill, remediation focused at addressing these patches will 
likely insure that both risk reduction objectives are met. To insure that overall risks are at or 
less than 1 E-4, target levels for PCBs are developed for a target risk level of one in one 
hundred thousand (1 E-5). 

Target levels are developed for surface soils (upper 6 inches) based on the exposure scenario 
for individuals involved in moving and working with pallets. Target levels for subsurface 
soils (upper 8 feet but below 6 inches) are based on the exposure scenario for individuals 
involved in excavation. In brief, the major exposure factors used in the scenario involving 
movement of pallets are: frequency of exposure (260 days/year), duration of exposure (3 
years), soil ingestion rate (100 mg/day), absorption factor for ingestion (0.3), soil adherence 
on skin (0.5 mg/cm2), fraction of skin area exposed (0.19), absorption of PCBs through skin 
(6 %), body weight (70 kg), and lifetime (70 years). The major exposure factors used in the 
exposure involving excavation are: frequency of exposure (1 day/year), duration of exposure 
(20 years), soil ingestion rate (480 mg/day), absorption factor for ingestion (0.3), soil 
adherence on skin (0.5 mg/cm2), fraction of skin area exposed (0.19), absorption of PCBs 
through skin (6 %), body weight (70 kg), and lifetime (70 years). 

Target Levels for PCBs in Suflace Soils 

Workers involved with moving pallets may come into contact with surface soils over long 
periods of time and be exposed to PCBs present within these surface soils. A Risk 
Reduction Objective has been identified to “Reduce exposure of workers to PCBs in surface 
soils of the Area A LandJll. m The objective is based on the continued industrial use of the 
Area A Landfill. 

A target level of 10 mg/kg @pm) for PCBs in surface soils is suggested because it is 
consistent with levels that have been used elsewhere, including within Connecticut, to guide 
remediation efforts. The 10 mg/kg maximum concentration is consistent with the following 
guidance and regulations: 
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The PCB Spill Cleanup Policy (PR 10693, Vol. 52, No. 63) suggests a clean up level 
of 10 mg/kg for a residential scenario assuming that soils are covered with 10 inches 
of clean soil. This is based on a incremental carcinogenic risk of 1 E-5 direct contact 
exposures to soils containing 1 mg/kg of PCBs. The policy assumes that the clean 
cover will reduce risks by an order of magnitude. 

Super-fund guidance (U.S. EPA, 1990) suggests PCB Recommended Soil Action 
Levels or 10 to 25 mg/kg for industrial areas. These levels are based on an 
incremental carcinogenic risk estimate of less than 1 E-4 for a residential scenario. 
The guidance acknowledges that these levels will result in a lower level of risk in 
industrial areas due to the reduced frequency of exposure. 



State of Connecticut draft clean up levels for PCBs are 2 mg/kg in areas where the 
ground water is classified as GA and 10 mg/kg (with 10 inches of clean cover) where 
the ground water is classified as GB. These levels are based on Federal Toxic 
Substances Control Act (TSCA) regulations 4OCFR761 but have been interpreted by 
the State of Connecticut. The TSCA regulations are also based on a residential 
scenario. 

A concentration of 10 mg/kg will ensure that there are no “hot spots” for exposure to soils 
within the Area A Landfill area. 

In addition, this concentration would yield an estimated risk of 7 E-6 for the workers moving 
pallets. Application of this target level as a site-wide average for Area A Landfill will insure 
that the residual risk is within the 1 E-6 to 1 E-4 target range identified by EPA. 
Conservative assumptions have been incorporated into the estimate of risk and the derived 
target level should be protective of workers. The target level of 10 mg/kg will also ensure 
that risks to other receptors within or near Area A Landfill are low. 

Target Level for PCBs in Subsu@ce Soils 

Workers involved in excavation activities could periodically encounter PCBs in subsurface 
soils. A Risk Reduction Objective has been identified to “Reduce exposure of workers to 
PCBs in subsurjbce soils of the Area A Lanaj’21. ” The objective is based on the continued 
industrial use of the Area A Landfill. 

A target level of 50 mg/kg @pm) for PCBs in subsurface soils is suggested because it is 
consistent with levels that have been used to evaluate PCBs (under TSCA) and to guide 
remediation efforts. 

Excavation of subsurface soils will occur infrequently as compared to the pallet moving 
activities and, therefore, a concentration of 50 mg/kg (as compared to 10 mg/kg) should 
provide adequate protection. In addition, this concentration would yield an estimated risk of 
2.5 E-6 for a utility worker involved in storm sewer repair. Application of this target level 
as a site-wide average for Area A Landfill will insure that the residual risk is within the 1 E- 
6 to 1 E-4 target range identified by EPA. Conservative assumptions have been 
incorporated into the estimate of risk .and the derived target level should be protective of 
workers. 

References 

Centers for Disease Control, 1985. Preventing Lead Poisoning in Young Children, U.S. 
Department of Health and Human Services, 99-2230. 

U.S. Environmental Protection Agency, 1989. Interim guidance on establishing soil lead 
cleanup levels at Superfund sites. OSWER Directive #9355.4-02. 

9 



U.S. Environmental Protection Agency, i990. Supplement to interim guidance on 
establishing soil lead cleanup levels at Super-fund sites. OSWER Directive #9355.4-02A. 

U.S. Environmental Protection Agency, 1990. Supplement to interim guidance on 
establishing soil lead cleanup levels at Super-fund sites. OSWER Directive #9355.4-02A. 

U.S. Environmental Protection Agency, 1990. Guidance on Remedial Actions for Super-fund 
Sites with PCB Contamination. Office of Emergency and Remedial Response, EPA 540 G- 
90 007. 

10 



APPENDIX F 

EVALUATION OF PROCESS OPTIONS 
(STEP 5) . . 



1.0 EVALUATION OF PROCESS OPTIONS: SOILS (STEP 51 

This appendix contains the evaluation of process options retained after an initial 
screening. The evaluation not only pertains to Area A Landfill, but also to the other site where 
interim remedial actions are planned, and which are to be evaluated in separate FFSs. The 
evaluation process is described in detail in Section 2.0 of the FFS. Also presented in this section 
of the FFS is the identification and initial screening of technologies. 

1.1 Limited Action 

The limited action response actions include no action and access restriction process 
options such as deed restrictions and fencing. 

1.1.1 No Action 

DescriDtion. This alternative provides the baseline against which technologies are 
compared, and is required under CERCLA for this purpose. Under the no action response, 
contaminated materials would be left intact on the site. No action would be undertaken to 
remove, treat, or dispose of soils or sediments containing hazardous substances above cleanup 
levels. The existing security and fences surrounding the sites would remain in place. No other 
institutional controls such as signs or public information would be initiated. Some passive 
remediation such as natural biodegradation may take place. 

Effectiveness. No action is not classified as permanent. Because of the existing fence 
in the Area A Downstream, no action would be partially effective in reducing current or 
potential human exposure via direct contact route with respect to the sediments. Direct contact 
would not be minimized or prevented at the Area A Landfill, DRMO, or the Spent Acid Storage 
and Disposal Area. The quantity and toxicity of waste left on site will not be reduced by this 
process option. 

No action would not reduce the potential risks due to wind dispersal and inhalation of 
contaminated surface soil at DRMO or Area A. Ecological receptors would also still be exposed 
to contaminated sediment and soil in OBDA and Area A Downstream. In addition, the potential 
for downstream transport of the sediment would still exist. Although a slow process, the 
mobility, toxicity and volume of contaminated sediments and soils will be slightly reduced with 
time due to natural attenuation and degradation of the organic contaminants. ARARs would not 
be achieved by use of this process option. 

hmiementabiiitv. During implementation, there would be no short-term risk to human 
health or the environment. No technical or institutional obstacles are present which would 
impact the immediate implementation of the no action response. No materials, labor, or 
equipment would be required. Removal, treatment, and/or disposal of soil would also not be 
necessary. 

cost. No action would not involve any expenditure of funds. Essentially, all actions 
(including inspections, maintenance, and monitoring) would cease and no additional response 
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actions would be undertaken. 

Screening. The no action response is included in the development of remedial action 
alternatives as required by CERCLA. No action could be easily implemented at a low cost. 
In Area A Downstream, this response would be partially effective in reducing short-term 
exposure due to direct contact or ingestion, due to an existing fence surrounding the contaminant 
sediments. However, exposure to trespassers to the site may still occur and future effectiveness 
could be limited due to deterioration of the fence. No action would not reduce the potential for 
wind dispersal and inhalation of soil above cleanup levels at any sites. No action would not 
reduce the mobility, volume, or toxicity of soil above cleanup levels at any sites. This 
alternative would not meet the response objectives any of for the sites. However, for 
compliance with CERCLA and development of a baseline alternative for comparison, the no 
action response was retained for further evaluation. 

1.1.2 Access Restrictions 

Descrbtion. Access restrictions would involve the prevention of direct contact with 
contaminated soils through the use of barriers such as fences and institutional controls such as 
deed restrictions. Deed restrictions would only be implemented at such time as the referenced 
property might be transferred from federal to private ownership. The release of chemicals-of- 
interest might continue to occur at the site, potentially -affecting groundwater and other media. 
The potential migration pathways for releases from the site would be monitored. 

Effectiveness. Access restrictions are not permanent remedies and do not reduce the 
volume or toxicity of waste left on site. Access restrictions could be effective in reducing 
current or potential human exposure via the direct contact route with respect to the contaminated 
soil present at the ground surface and sediments. Access restrictions could be implemented 
quickly and implementation would present no short-term hazards to human health and the 
environment. The potential impacts to human health posed by the site are, therefore, partially 
reduced. This response of controlling access could be readily undertaken and is a proven and 
reliable technology. This measure would not be very effective for reducing ecological risks. 
Smaller animals could easily pass through or burrow under the fence and other species already 
inhabit the sites. ARARs will not be achieved by this process option at any of the sites. This 
is not a permanent remedy and it will not reduce the volume or toxicity of hazardous substances. 

Deed and lease restrictions could prohibit certain uses of the property (i.e., excavation 
or construction in contaminated areas) or specify limitations on such activities (i.e., require 
appropriate engineering controls and testing and adequate health and safety procedures and 
equipment) to minimize health and environmental risks. RCRA-type notations in the deed would 
provide potential purchasers/lessees with knowledge that hazardous substances are present on 
site. These restrictions would be imposed on the property owner or, in the event of a future sale 
or lease, these would be imposed on the purchaser/lessee. As such, deed and lease restrictions 
could be effective in limiting direct contact to contaminated soils to reduce risks to human health 
but would not be effective in reducing ecological risks, or in achieving AlU.Rs. 

E-2 



hdementabilitv. Except for fencing to prevent access by birds and small mammals 
(which would require some maintenance), no technical or institutional obstacles are present 
which would impact the immediate implementation of institutional controls. Fencing has already 
been completed to prevent access to Area A Downstream. Deed restrictions could be prepared 
to include the areas where contaminated soil is present. The public could be readily made aware 
of the consequences of exposure to the site and measures being taken to reduce the exposure 
risks. Work space is limited at NSB-NLON and, other than Area A and OBDA, access 
restrictions would be difficult to implement. At DRMO and the Spent Acid Storage and 
Disposal Area, work space is needed to perform functions vital to NSB-NLON. The materials 
and labor required to implement this response action are minimal and readily available. No 
special approvals or permits are required to implement institutional controls. 

$&t. Comparatively, both capital and long-term monitoring costs are expected to be 
very low with respect to other remedial response actions. 

Screening. Institutional controls effectively limit direct contact and ingestion of soils by 
humans above cleanup criteria. This option could be implemented in a short time period at a 
relatively low cost. Although potential exposure to soils above cleanup goals is limited, contact 
with or ingestion of soil or contamination of other media by trespassers may still occur. This 
alternative would not reduce the potential for wind dispersal and inhalation of soil above cleanup 
levels, reduce ecological risks or achieve AIMRs. Institutional controls were retained for 
further evaluation due to their low cost and since at least partial long-term reductions in exposure 
would occur and, in conjunction with other technologies, could be effective. 

1.2 Containment 

Containment technologies include horizontal barriers, and surface water controls. Process 
options that are appropriate and feasible include caps, site grading and storm-water management 
for use at all sites. 

1.2.1 Horizontal Barriers 

The only horizontal barrier process option retained for evaluation after the preliminary 
screening of technologies is capping. 

1.2.1.1 Caming 

Descrbtion. Capping consists of a low permeability cover placed over wastes to prevent 
precipitation infiltration, direct contact, and erosion. This technology is commonly used in 
conjunction with a groundwater pump and treat system and/or vertical barrier technology to 
isolate a contaminated area and minimize the amount of water which enters the zone of 
contamination, and in conjunction with storm-water management, to prevent run-on and promote 
run-off. Numerous cap designs have been used at waste disposal sites. Caps can be constructed 
of soil, clay, synthetic membrane liners, asphalt and concrete or some combination of the above. 
Site-specific conditions will dictate the type of cap selected. 
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Effectiveness. Properly designed caps will prevent erosion of, and direct contact with, 
contaminated materials. Provided that waste materials are located above the elevation of 
groundwater, low permeability caps will minimize the leaching of contaminants to the 
environment by reducing infiltrating precipitation. 

There is little to no health risk during construction of a cap unless it is necessary to 
disturb waste to provide the proper grading. Neither are there substantial environmental impacts 
provided there is proper sediment and erosion control. The only exception is that a cap installed 
in the Area A Wetlands or Downstream area could destroy wetlands habitat if not properly 
implemented. 

A cap could be installed relatively quickly (one to six months) and, if properly 
constructed and operated, would remain effective for many years (greater than 50). 

Capping is not considered a permanent remedy and does not reduce the quantity or nature 
of materials left on site. 

hulementabilitv. Capping is a proven, reliable technology that is easy to implement 
provided its design adequately addresses subsurface geology, climate, topography and future land 
use. Contractors with experience and materials are readily available. Subsurface materials will 
impact the potential for subsidence, which may result in cracking or deformation of the cap. 
Subsurface layers of degradable organic material, improperly compacted waste materials, and 
loose soil are examples of undesirable subsurface conditions. Based on boring logs, there does 
not appear to be large quantities of degradable organic material in Area A, OBDA, DEMO, or 
Spent Acid Storage and Disposal Area. Implementation could be delayed in Area A and OBDA 
due to coordination required with wetland regulatory agencies. Future land use is also an 
important concern. Any future subsurface construction in a capped area may jeopardize the 
effectiveness of the cap and would result in potential exposure to contaminated materials. 
Therefore, capping is an implementable option only if restrictions on future land use are 
acceptable. No special permits or approvals are required for construction of a cap. 

Q&. Capping costs range from about $0.50 to $15 per square foot, varying from a 
simple soil cover to a multi-layer composite cap. Specific costs will depend on the subsurface 
conditions, capping materials, number of components, thickness, and area covered. Containment 
costs are relatively low in comparison to other process options. 

Screening. Capping the zones of contamination would be effective in eliminating direct 
contact with contaminated soils, erosion of contaminated materials and, in the Area A Landfill, 
DRMO, and Spent Acid Storage and Disposal Area, will have the additional benefit of reducing 
leachate generation. This process will be retained for the development of alternatives. 

1.2.2 Surface Water Controls 

Based on initial screening, the only surface water control determined to be an appropriate 
and feasible process option for use at all sites is site grading and storm-water management. 
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1.2.2.1 Site Gradinp and Storm-water Manapement 

DescriDtion. This process consists of site grading and construction of storm-water 
structures such as culverts, dams and sedimentation ponds in conjunction with erosion controls 
such as hay bales, filter fabric, rip-rap and vegetation. These measures are used to prevent 
transport of contaminated surface soils or sediments and to prevent infiltration of storm water 
in specified areas by promoting run-off and preventing run-on of storm water. 

Effectiveness. This process will be effective in preventing migration of contaminants 
absorbed to erodible soils and sediments, and can help reduce infiltration. However, this 
process is not completely effective in preventing infiltration of direct precipitation unless 
implemented in conjunction with a surface cap. 

These measures can be implemented relatively quickly and present little risk to human 
health or the environment. In wetlands, there could be some environmental impacts if wetland 
habitats are destroyed or if water is diverted from existing streams/wetlands. 

This process option is not considered permanent and does not change the quantity or 
nature of materials to be left on site. 

hnolementabilitv. Storm-water management structures are easily constructed and 
represent a reliable technology which is easily implemented. Qualified contractors and 
construction materials are readily available locally. Implementation could be somewhat delayed 
in Area A/OBDA due to the coordination required with wetlands regulatory agencies. Soil or 
sediments that accumulate in structures will require routine removal to retain the effectiveness 
of this process option. 

Q&t. This is a relatively inexpensive option with costs ranging from the low costs of 
simple erosion control such as hay bales to the cost of a concrete culvert of approximately $7 
to $10 per linear foot. Specific costs will vary with construction materials used and the size of 
the project. Comparatively, the cost of this remedial measure is low. 

Screening. Storm-water management by itself may be effective in preventing the 
downstream migration of sediments in Area A Downstream and OBDA, and in preventing 
erosion of surface soils to the Thames River at DRMO. In addition, in conjunction with a cap 
at the Area A Landfill, Spent Acid Storage and Disposal Area, and DRMO, it will prevent 
infiltration of surface waters. Therefore, it is retained for further evaluation. 

1.3 Removal 

Removal technologies include excavation process options for removing soils or sediments 
and dredging process options for removing sediments. These are the only practical methods for 
removing soils or sediments for aboveground treatment or disposal. There are no sediments at 
Area A Landfill, DRMO, or the Spent Acid Area. 

E-S 



1.3.1 Excavation 

The only excavation process option retained for evaluation is the backhoe for use at 
Area A Landfill, Spent Acid Storage and Disposal Area, and DRMO. 

Descrhtion. This process option consists of the removal of contaminated materials by 
mechanical equipment such as a backhoe or excavator. 

The following construction tasks are frequently associated with excavation of 
contaminated material. 

l Exclusion zone development, redirection of current work activities around the 
proposed excavation, and development of water and air monitoring programs 
for the local community. 

l Access development, such as roadways, ramps, staging areas, and 
decontamination areas. 

0 Preparation of stockpiling areas with containment features for excavated wastes 
and contaminated materials. 

l Control the entrance of surface water and groundwater into the excavation and 
exclusion zone. 

l Pretreatment of excavated materials to improve consistency or lower water 
content for improved stockpiling, treatment, or hauling characteristics. 

l Treatment or disposition of excavated materials. 

l Confiiation sampling. 

l Regrading of excavated areas. 

l Decontamination of adjacent areas and equipment. 

Effectiveness. Excavation with a backhoe is an effective method of removing soils and 
sediment for aboveground treatment or off-site disposal. Contaminated and uncontaminated soil 
can be segregated more effectively by excavation for further treatment whereas segregation 
would not be as effective for in situ methods. By excavation, all contaminated materials can be 
completely removed, leaving no residuals above established cleanup levels. Effective removal 
can be verified by sampling once excavation is complete. There are some potential risks due 
to airborne migration of fugitive dusts during excavation operations; however, dust suppressants 
can be used to minimize these risks. 

hmlementabilitv. Excavation is the most common method for removing soils and 
sediment for aboveground treatment or off-site disposal. Excavation in wet areas would require 
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diversion of surface water. Removal of soils substantially below the water table would require 
dewatering of the excavation and may be very difficult to implement. This is particularly true 
at DRMO where there is a strong hydraulic connection to adjacent surface waters. Seepage 
controls such as sheetpiles would be required to minimize the amount of groundwater that would 
require treatment. In addition, the area of VOC contamination is not clearly delineated; this 
would be necessary prior to the installation of seepage controls to insure completed removal of 
contaminants. Depending on the volume of groundwater and soil consistency, other removal 
methods (i.e., dredging) are available for sediments. Materials with high water content can be 
difficult to manage with conventional excavation equipment. Excavation contractors and 
equipment are readily available locally. 

Q&. Cost estimates for excavation may range from $5 to $12 per cubic yard. The 
difference in cost is due to several factors, including depth of excavation, equipment used, and 
the type, quantity and hazardousness of the material being excavated. It is estimated that all 
excavation at NSB-NLON will be completed using Level C or Level D personal protection. The 
anticipated depth of excavation is shallow. Based on these considerations, the actual excavation 
cost may be one to five times the estimated cost for “clean” soil. Excavation by itself has a 
relatively low cost; however, dewatering and associated water treatment costs could substantially 
increase the excavation costs. 

Screening. Excavation with a backhoe is an effective and implementable removal 
technology and will be retained for removal of shallow soils at DRMO, Spent Acid Storage and 
Disposal Area, and Area A Landfill hotspots. This option will not be retained for removal of 
deep soils contaminated with VOC at the DRMO. These soils do not pose a health risk; more 
appropriate and cost-effective process options are available, to address the contribution of these 
soils to the groundwater contamination. 

1.4 In situ Treatment 

This section presents a discussion of appropriate and feasible in situ treatment options 
which include biological, physical/chemical and thermal technologies. Primary advantages of 
in situ treatment include: 

l no removal of contaminated materials is required; 

l as no removal or disposal takes place, RCRA land disposal restriction 
requirements are not triggered; and 

l total project costs may be less than conventional remove, treat, and disposal 
options. 

1.4.1 Biolotical 

Biological treatment processes use microorganisms to degrade hazardous substances by 
biological activity. The only appropriate biological process option that was retained after initial 
screening is aerobic degradation. Aerobic degradation takes place by the addition of oxygen, 
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nutrients and sometimes cultured microcrganisms. 

1.4.1.1 Aerobic Biological Dewadation 

DescriMion. In situ treatment generally involves establishing a hydraulic gradient 
through the area of contamination. Water is placed onto the site so that it will flow through the 
area of contamination, carrying nutrients, oxygen compounds, and possibly organisms to the 
contaminants, Once the water has passed through the site, it is pumped up through wells and 
returned to the beginning of the system. This recirculation is carried on until the site has been 
determined to be clean. 

Effectiveness. This is a permanent remedy capable of degrading some toxic organic 
compounds to levels that no longer present a risk. Little to no hazard is posed to human health 
during implementation. The time to implement this remedy is comparatively long and could take 
two to five years although compared to standard pump-and-treat technologies this is a faster 
process option. Potentially, there are environmental risks posed during remediation if all of the 
percolating water is not recovered. If all the water is not recovered, the flushing operation could 
mobilize hazardous constituents further downgradient. Hazards to workers and community 
during implementation are minimal. 

In situ biodegradation has not been proven effective in treating chlorinated aromatic 
compounds such as DDTR and PCBs to low levels. Also, inorganic contaminants such as lead 
cannot be biodegraded. Under proper hydrogeologic conditions, volatile organic compounds, 
petroleum hydrocarbons, and polyaromatic hydrocarbons can be biodegraded. This is a 
permanent remedy for biodegradable constituents. These biodegradable compounds are present 
at DRMO. 

The degree of treatment achievable cannot be accurately predicted without performing 
a pilot scale treatment of the actual soils. Remedial action objectives for risk reduction and 
obtaining ARABS for biodegradable constituents can probably be achieved by this process 
option. 

hmlementabilitv. Constructing a biological treatment process uses standard 
technologies, such as well drilling, and can be implemented easily. Contractors are readily 
available. This technology has been used successfully; however, it is not completely reliable. 
There are many unknown subsurface conditions that could prevent successful bioremediation. 
For example, if liquids cannot be transported to, through, and removed from the contaminated 
medium zone, then natural rates of in situ bioremediation of contaminants will resist 
enhancement. Many systems rely on the ability to capture groundwater and recirculate it. In 
some situations, there may not be a way of reliably collecting all groundwater, thereby creating 
the potential to increase contaminant migration. Coordination with regulatory agencies regarding 
the underground injection of groundwater would be required. 

Q&. Successful in situ bioremediation requires a high degree of site characterization 
and pilot scale testing. At larger sites, these costs will be offset and total costs have the 
potential to be low in comparison to many alternatives. Cost range from $70 to $100 per ton 
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at larger sites (i.e., greater than 5,000 cubic yards of contaminated soil). For larger sites, these 
costs are in the low to medium range compared to other alternatives. 

Screening. The effectiveness of in situ treatment is severely limited by constraints of 
geohydrology and biotechnology. With the proper site conditions, and for contaminants subject 
to biodegradation, this process option offers great potential as it is a permanent remedy and it 
is very cost-effective. However, treatment of degradable compounds such volatile organics and 
petroleum hydrocarbons has not been determined to be necessary at any of the sites based on 
established remedial action objectives. In addition, nonhomogeneous subsurface conditions at 
DRMO and Area A Landfill, which consist of landfilled materials, do not lend themselves to this 
technology. 

1.4.2 PhvsicaVChemical 

In situ physical/chemical process options that have been retained after initial screening 
include stabilization for use at all soil/sediment operable units and soil venting/air sparging for 
use at the DRMO. 

1.4.2.1 Stabilization 

&scriDtion. In situ stabilization is a chemical process that reduces the mobility of waste 
constituents by solidification, fixation, or encapsulation processes. In its simplest form, 
chemical stabilization may involve the addition of cement-like materials (pozzolans) to adsorb 
free liquids present in the wastes. Other process options involve chemical reactions between the 
waste constituents and the treatment agent. In some instances, the process may produce a 
monolith or solid block of treated material which, by virtue of its reduced surface area, limits 
the potential for contaminant mobility. Pozzolanic mixtures and a variety of proprietary 
formulations are commonly used to accomplish the solidification of waste materials. 

Common methods of in situ stabilization utilize mechanical drilling/mixing equipment or 
can be performed with standard backhoe buckets. 

Effectiveness. Chemical fmation is a proven effective means of reducing the mobility 
of many soil contaminants; especially for inorganic contaminants. Because contaminants 
themselves remain unaltered, there would be no net reduction in toxicity. As a result, only 
remedial action objectives regarding contaminant mobility or leaching can be met by this 
process. The very long-term reliability of stabilization processes has not been completely 
demonstrated. In addition, this method has limited experience at the field scale in treating soils. 
Most field scale in situ stabilization projects completed to date have been treatments of sludge 
in surface impoundments. Aboveground stabilization has significant field scale experience in 
effectively treating metals. For metals, there are no available treatment options capable of 
destroying con taminants. Stabilization also has been effective (based on the results of above- 
grade treatments) in reducing the leaching rate of PCBs, VOCs, and other organics. Once 
chemically fixed, in situ soils would still need to be capped to prevent direct contact or ingestion 
of soil, to prevent erosion, and to assure the long-term integrity of the chemically stabilized soil 
matrix. There are potential short-term hazards during implementation due to fugitive dusts and 
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vapors if the process is not properly controlled. 

hndementabilitv. The necessary equipment and skilled personnel are available, 
T _ ;ularly regarding stabilization of metal-contaminated soils. Experienced vendors for organic 
contaminants are not as numerous. Implementation in areas with subsurface obstacles such as 
boulders or building foundations will be difficult. Assuring complete mixing in some soils also 
could present some difficulties in implementing this alternative. No special permits or approvals 
are required for implementation of this process option. 

m. Costs of stabilization based upon a variety of field scale treatments range from $50 
to $200 per ton with a mobilization/demobilization cost of $100,000. As with other in situ 
technologies, this is a cost-effective option at large sites with costs in the moderate range. 

Screening. Stabilization is not as effective as other treatment options as it does not 
destroy or remove the contaminants present; however, it is one of the few options for metal- 
contaminated soils and it is also potentially effective at reducing the mobility of many organic 
contaminants. Stabilization is not effective if the sole hazard presented by a material is due to 
direct human contact such as PCB-contaminated soils at Area A Landfill. This option is cost- 
effective and proven. As a result, this option will be retained for evaluation regarding soils with 
metal contamination which also present a potential hazard due to leaching located at the DRMO 
and Spent Acid Storage and Disposal Area and for contaminated sediments at the Area A 
Downstream/OBDA which also present an ecological risk. 

1.4.3 Thermal 

Based upon the initial screening of technologies, the only in situ thermal process option 
that is feasible and appropriate is vitrification for use at DRMO, Spent Acid Storage and 
Disposal Area, and Area A. 

1.4.3.1 Vitrification 

DescriDtion. This process uses an electrical network to melt soil at temperatures of 
1600-2000°C. Organics are destroyed by pyrolysis. Inorganics are immobilized within the 
vitrified mass. All off-gases must be collected and treated. 

Effectiveness. This is a permanent remedy capable of destroying organics and stabilizing 
metals to meet remedial action objectives. During implementation, off-gases must be properly 
controlled to prevent potential hazards to human health and the environment. 

Based upon a few pilot scale tests and one field scale demonstration at the Hanford 
Nuclear Reservation, in situ vitrification has proven to be very effective in destroying organic 
contaminants and in immobilizing inorganics. The residues remaining do not contain organic 
contamination and do not leach inorganic contaminants above levels of concern. As opposed to 
stabilization techniques, the vitrified mass would not present a hazard due to direct contact and 
incidental ingestion as it consists of a large glass-like solid. This technique cannot be used on 
permeable soils located below the water table or on materials that do not contain the proper 
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elements to form a slag. Materials could be staged above grade in piles to avoid problems 
presented by high groundwater. 

hnolementabilitv. In areas that do not contain subsurface utilities or foundations, this 
technology could be implemented if transmission voltages of 12,500 to 13,800 volts at four 
megawatts are available. These electrical requirements can be met at NSB-NLON. Off-gases 
require collection and a substantial amount of treatment. As this treatment does not take place 
in a controlled vessel, there is some concern that all off-gases are collected and that these gases 
do not present a fire hazard. Treatment of the off-gases is performed by a series of unit 
processes consisting of quenching, pH controlled scrubbing, mist elimination, heating for dew 
point control, particle filtration, and carbon adsorption. There is presently only one vendor 
available who has limited field scale experience. 

Q&. Treatment costs range from $400 to $500 per ton with mobilization/demobihzation 
costs ranging from $150,000 to $25O,ooO. Costs vary upon the geometry of waste deposits and 
moisture content. This is one of the more expensive in situ process options. 

Screening. Due to the high cost of this option, limitations regarding application to 
saturated soils/sediments, and potential implementation difficulties, it will not be retained for 
further evaluation. Other technologies such as incineration are as effective and are more cost- 
effective for the contaminants present. 

1.5 Abovemound Treatment 

This section presents a discussion of appropriate and feasible aboveground treatment 
options which include biological, physical/chemical and thermal technologies. Aboveground 
technologies require the removal and transportation of contaminated materials. This additional 
step can be costly and poses additional risks to site workers and potentially to area residents. 
Aboveground treatment is advantageous regarding control of process reactions. Complete 
mixing is possible and process variables such as temperature and pH can be controlled reliably. 
Aboveground treatment processes have been eliminated for application at the DRMO regarding 
deep VOC-contaminated soil, due to the high cost of deep excavation and the availability of cost- 
effective and proven in situ technologies. 

1.5.1 Biolohal 

Biological process options that have been retained after initial screening include 
landfarming, composting, bioslurry, and anaerobic treatment methods. Biological treatment 
processes use microorganisms, primarily bacteria, to degrade hazardous organic substances into 
various gases and cell tissue. 

1.5.1.1 Landfarming 

Descriution. Landfarming is also referred to as solid phase bioremediation and usually 
involves placing excavated soil in an above grade soil treatment area. If required, nutrients and 
microorganisms are added to the soil, which is tilled at regular intervals to optimize aeration and 
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contact between the microorganisms and the contaminants. In lieu of tilling, aeration could be 
provided by pulling a vacuum through the soil pile and nutrients could be added by simple 
irrigation techniques. During operation, pH, nutrient concentrations, and moisture content are 
maintained within ranges conducive to microbial activity. Landfarming systems can be designed 
to contain and treat soil leachate and volatile organic compounds. 

Effectiveness. For biodegradable constituents, this is a permanent remedy that 
significantly reduces hazardous substance concentration. Pilot or bench scale testing would be 
necessary to determine if residual concentrations meet remedial action objectives. There are 
piftential hazards due to air emissions and leachate from this process if not properly controlled. 
The constituents of concern in soils/sediments at NSB-NLON include lead, beryllium PCBs, 
DDTR, PAHs, and VOCs. Lead and beryllium are inorganic and, therefore, cannot be degraded 
biologically. PCBs and DDTR cannot be degraded solely by aerobic processes with any great 
success. Removal efficiencies from laboratory scale treatments of PCB and DDTR range from 
15 to 54 percent. One vendor reported a removal efficiency of 83 percent for these compounds 
using white rot fungus. Aerobic processes have been used at field scale in landfarming 
operations with removal rates for VOCs and PAHs ranging between 79 to 99 percent and 70 to 
90 percent, respectively. Typically, the landfarming of petroleum and wastes containing PAHs 
has resulted in half lives of total PAHs ranging from 30 to 150 days. 

Imdementabilitv. Landfarming uses standard mechanical equipment that is readily 
available, as are experienced contractors. Several field scale operations have been completed. 
Sufficient acreage would be required for landfarming or composting. Finding areas of sufficient 
size other than in Area A would be difficult at NSB-NLON as flat open space is not available. 
Sediments would require dewatering and may not be well suited for landfarming due to their 
small grain size. No special coordination is required with regulatory agencies for 
implementation of this process option. 

Q&. Costs for landfarming operations are approximately $60 to $120 per ton. Costs 
are site-specific and will vary with the amount of material which needs to be treated, waste 
characteristics, and the land area requirements. Costs of landfarming are relatively low. 

Screening. Biological treatment technologies are considered to be effective technologies 
for the treatment of soils/sediments contaminated with PAHs and VOCs. Of these, only VOCs 
at DRMO are constituents of concern at NSB-NLON. However, soils in DRMO may also be 
contaminated with PCBs and metals which are not degradable and the metals could inhibit 
biological degradation. Other process options are more effective at treating VOCs. For these 
reasons, landfarming will not be retained for further evaluation. 

1.5.1.2 ComDosting 

&?scriDtion. This process involves the storage of highly biodegradable wastes such as 
hay or woodchips with a small percentage of wastes containing biodegradable hazardous 
constituents. Adequate aeration, optimum temperature, moisture and nutrient contents, and the 
presence of an appropriate microbial population are necessary. Thermophilic aerobic 
microorganisms that occur naturally in the decaying organic matter biodegrade the contaminants 
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of concern. 

Effectiveness. For biodegradable constituents, this is a permanent remedy that 
significantly reduces hazardous constituent concentrations. Bench or pilot scale testing would 
be necessary to determine if remedial action objectives can be met. There is some concern with 
air emissions and leachate from this process if they are not properly controlled. The constituents 
of concern in soils/sediments at NSB-NLON include lead, beryllium PCBs, DDTR, PAHs, and 
VOCs. Lead and beryllium are inorganic and, therefore, cannot be degraded biologically. 
PCBs and DDTR cannot be degraded solely by aerobic processes with any great success. 
Removal efficiencies from laboratory scale treatments of PCB and DDTR range from 15 to 54 
percent. Aerobic processes have been used at field scale in composting operations with removal 
rates for VOCs and PAHs ranging between 79 to 99 percent and 70 to 90 percent, respectively. 
Typically, the composting of petroleum and wastes containing PAHs has resulted in half lives 
of total PAHs ranging from 30 to 150 days. 

hnulementabilitv. Composting uses standard mechanical equipment that is readily 
available, as are experienced contractors. Sufficient acreage would be required for composting. 
Finding areas of sufficient size other than in Area A would be difficult at NSB-NLON as flat 
open space is not available. Sediments would require dewatering and may not be well suited for 
composting due to their small grain size. 

Q& Estimated costs for composting are $80 to $120 per cubic yard. The costs are 
higher than landfarming costs due to the need for more specialized equipment to turn the 
windrows and, in some cases, for the collection and treatment of off-gases. Although higher 
than landfarming costs, these costs are still relatively low. 

Screening. Cornposting is potentially an effective technology for the treatment of 
soils/sediments contaminated with PAHs and VOCs. These constituents (PAHs and VOCs), 
however, are only of concern at the DRMO. However, soils in DRMO are also contaminated 
with PCBs and metals which are not degradable and the metals could inhibit biological 
degradation. Other processes are more effective at treating VOCs. For these reasons, 
composting will not be retained for further evaluation. 

1.5.1.3 Bioslurrv 

kriution. In this process, soils or sediments are mixed with water to form a slurry 
which is treated. Biodegradation is enhanced as the mass transfer of organics into the aqueous 
phase is increased. If required, nutrients, microorganisms or surfactants are added to the slurry 
to enhance the biodegradation process. Once biodegradation of the contaminants is completed, 
the treated slurry is typically dewatered. 

Effectiveness. This is a permanent remedy for biodegradable constituents. As with 
other biological processes, bench or pilot scale testing would be necessary to verify that remedial 
action objectives can be met. Air emissions are easier to control in this process than 
lar&arming or composting and leachate generation is not a concern. 
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The constituents of concern in soils/sediments at NSB-NLON include lead, beryllium 
PCBs, DDTR, PAHs, and VOCs. Lead and beryllium are inorganic and, therefore, cannot be 
degraded biologically. PCBs and DDTR cannot be degraded solely by aerobic processes with 
any great success. Removal efficiencies from laboratory scale treatments of PCB and DDTR 
range from 15 to 54 percent. Aerobic processes have been used at field scale in bioslurry 
operations with removal rates for VOCs and PAHs ranging between 79 to 99 percent and 70 to 
90 percent, respectively. Bioslurry options are capable of achieving or exceeding the removal 
efficiencies of landfarming and are substantially quicker with half lives for total PAHs less than 
20 days. 

hDlementabilit& There are only a few vendors available with the necessary equipment 
and expertise to operate a bioslurry process. Limited field scale operations have been 
completed. Sediments would not require dewatering and are suitable for bioslutry processes. 
Applications of bioslurry technology are site-specific and the principal design concern has been 
to ensure adequate dispersion of oxygen, nutrients and other chemicals to promote microbial 
growth. Chemical additives such as surfactants have been used to enhance the biological process 
by increasing the solubility of the waste constituents. Aeration is provided by oxygen diffusers 
such as floating aerators and mixers. In some applications, dredges have been used to bring 
contaminated bottom sediments into suspension. Biosluny systems typically operated in the 
range of less than 20 percent solids content. The application of this technology to the soils at 
NSB-NLON would require liquefying the soils in treatment tanks or engineered impoundments. 
Treatment tanks or reactors would be utilized if the construction of an impoundment was 
determined to be infeasible. This would necessitate excavating and liquefying the contaminated 
soils, and then treating the soil slurry in the bioshury system. The treated slurry would require 
dewatering prior to disposal in the site. Coordination would be required with regulatory 
agencies regarding the discharge of waste waters generated. 

Q& Cost for bioslurry operations are estimated to range from $75 to $225 per ton. 
Factors affecting costs include the degree of material handling required (i.e., in-place treatment 
for the closure of a lagoon vs. tank treatment), waste characteristics including solids and oil 
content, process and air monitoring requirements, and treatment goals. Costs for treating wastes 
that are high in solids content, such as soils, are expected to be closer to the upper end of this 
range. The cost ranges for estimated treatment, although higher for landfarming and 
cornposting, are still moderate in comparison to other process options. 

Screening. Bioslurry treatment technologies are considered to be effective technologies 
for the treatment of soils/sediments contaminated with PAHs and VOCs. Of these, only WCs 
at DRMO are constituents of concern. However, soils in DRMO may also be contaminated with 
PCBs and metals which are not degradable and the metals could inhibit biological degradation. 
Other proven effective process options are available for VOCs. For these reasons, bioslurry 
treatment technologies will not be retained for further evaluation. 

1.5.1.4 Anaerobic Process O&ions 

DescriDtion. Anaerobic biological treatment processes consist of the reduction of organic 
matter in an oxygen-free environment to form methane and carbon dioxide. The system design 
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for anaerobic soil treatment would in&de placing soil in an airtight reactor vessel or lined 
impoundment, mixing the appropriate organic and inorganic nutrients into the soil, and then 
flooding the reactor vessel or impoundment to promote anaerobic conditions. A methanogenic 
enrichment culture would then be introduced into the system. In the event that anaerobic 
treatment by itself cannot achieve remedial action objectives, subsequent aerobic treatment could 
be applied to the soils to degrade anaerobic decomposition products and other constituents. 

Effectiveness. This is a permanent remedy for biodegradable organ&; however, pilot 
or bench scale testing would be required to verify that remedial action objectives are achievable. 
As reactions would probably be performed in a vessel, the only air emission would be from 
methane generation which could be easily burned on site or vented. This process option is 
potentially most applicable to constituents not amendable to standard aerobic techniques. At 
NSB-NLON, the constituents in this category are PCBs and DDTR. Laboratory studies using 
anaerobic degradation by itself or followed by aerobic degradation have shown that anaerobic 
degradation can be successful in degrading PCBs and DDTR with removal efficiencies ranging 
from 48 to 82 percent. These removal efficiencies will not meet remedial action objectives. 
There have been no reported field scale anaerobic treatments of soils containing PCBs or DDTR. 

kmlementabilitv. This option would be difficult to implement as equipment and skilled 
operators are not readily available. Reactors presently used for sewage sludges are not suitable 
for soils due to the weight and abrasion of soils. No special permits or coordination with 
regulatory agencies would be required for implementation of this process option. 

m. Specific costs are not available; however, costs are presumably similar to but 
higher than the costs of bioslurry techniques ($75 to $225 per ton). Not including development 
costs, this process option is comparatively moderate. 

Screening. Anaerobic processes are partially effective for treating organic contaminants 
present at NSB-NLON, in particular when used in series with aerobic processes. However, this 
technology is not sufficiently developed to be easily implemented. Extensive bench and pilot 
scale testing would be necessary. In addition, other contaminants are present that may interfere 
with this process. For these reasons, this proven option will not be retained for further 
evaluation. 

1.5.2 PhvsicaKhemicd 

Appropriate and feasible physical/chemical treatment process options based upon an initial 
screening of technologies include dechlorination, oxidation, dewatering, soil washing, solvent 
extraction, and stabilization. 

1.5.2.1 Dechlorination 

Descridion. Chemical dechlorination is an innovative process used to dehalogenate 
certain classes of chlorinated organics in contaminated soils and sediments. For example, 
glycolate compound solutions have been used on waste soils containing PCBs to convert the 
PCBs into lower toxicity, water soluble materials. The solution reacts with the chlorinated 
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organic and displaces a chlorine molecule. These processes involve heating and physical m%ng 
of contaminated soils/sediments with the chemical reagents. During the reaction, water \ apor 
and volatile organics are removed and condensed. The treated soil/sediment is rinsed to remove 
reactor by-products and reagent and then dewatered prior to disposal. 

Effectiveness. This process has only been proven effective with aromatic halides. The 
only constituents of concern at NSB-NLON in this chemical group are PCBs and DDTR. Field 
scale treatments of PCBs and bench scale treatments of DDTR have been successfully completed 
with 95 to 100 percent removal of chlorine. This is a permanent remedy potentially capable of 
meeting remedial action objectives. Treatment could be completed relatively quickly. The only 
short-term hazards to human health or the environment presented by this process involve the 
emissions of volatile organics, which can be easily controlled. Process residues are reportedly 
non-toxic; however, end products of treatment have not been completely characterized. High 
moisture content and soil organic content reduce treatment effectiveness. 

hmlementabilitv. There are potential materials handling problems with this process 
which requires specialized equipment and lengthy reaction times, especially for silty/clayey soils 
and high organic content soils. Dewatering would be required for materials with greater than 
20 percent moisture as materials with high moisture require excessive volumes of reagent. No 
field scale units have been constructed to date and there are only a couple of available vendors. 

Coordination with air pollution control regulatory agencies will be required; however, 
air emissions should not be significant. 

m. Total cost exclusive of removal and backfill costs would range from $200 to $600 
per ton. These costs are comparatively moderate. 

Screening. As the end products from this process are not well defined, and as 
implementation may be difficult due to the long reaction times and use of specialized equipment, 
it will not be retained for further evaluation. Other physical/chemical treatment process options 
achieve similar levels of treatment for PCBs and DDT, are more cost-effective, and therefore, 
will be selected as representative physical/chemical process options. 

1.5.2.2 Oxidation 

Descrhtion. Oxidation consists of the addition of a chemical oxidizer such as hydrogen 
peroxide, hypochlorite, or ozone to oxidize organic compounds contained in a soil or sediment. 
Those processes would involve physical mixing of contaminated soils/sediments with the 
chemical reagents. 

Effectiveness. Conceptually, chemical oxidation offers the advantage of incineration 
(complete destruction) without the disadvantages of large air emissions. This is a permanent 
remedy that can be implemented relatively quickly. The only short-term hazards to human 
health and the environment consist of minor VOC emissions that can be easily controlled, and 
hazards to workers associated with handling strong oxidizers. Oxidation has been evaluated 
primarily to treat materials that are not biodegradable, such as pesticides. Ozonation, which is 
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one available oxidation process, is only appropriate for aqueous streams which contain less than 
one percent oxidizable compounds. Hypochlorite oxidation, which is another available process, 
may produce toxic chlorinated organic compounds. Recent laboratory scale treatments have 
shown that a range of biorefractory contaminants can be treated in soils by catalyzed hydrogen 
peroxide. Complete disappearance and mineralization of the parent compound has been 
demonstrated in some treatments. Treatments for materials with low solubilities and high 
LogKow such as DDT have not been as successful. These hydrophilic compounds may be so 
strongly sorbed that the oxidants in the bulk solution may be limited by mass transfer to the 
adsorbed contaminants. The treatment efficiency may not be high enough to meet remedial 
action objectives for DDT or PCBs. 

hdementabilitv. As only laboratory scale treatments have been completed, this is not 
a demonstrated technology and would be difficult to implement. Only one vendor was located 
who claims to have a mobile chemical oxidation treatment process for soils and sediments. 
Efficient treatments rely on rapid mixing which cannot easily be done in soils reactors. 
Materials after treatment may require dewatering and extensive characterization to insure 
destruction and complete mineralization of the compound being treated. Bench and pilot scale 
treatability studies would be necessary to assess the efficiency of treatment on a site-by-site basis 
using a matrix of H202 concentrations and catalysts due to the complexity of peroxide treatment 
systems. No special permits or coordination is required from or with environmental regulatory 
agencies. 

Accurate estimates are not available as no pilot scale operations have been Cost. 
completed. Costs for handling are probably similar to those of soil washing; however, total 
treatment costs will be higher based upon the amount of the hydrogen peroxide required for 
successful treatments. Costs may range from $200 to $600 per ton. Comparatively, these costs 
are moderate to high. 

Screening. Oxidation processes are only applicable to organics and, due to their 
potentially high costs and developmental stage, should only be considered for use on materials 
that carmot be treated biologically. The only contaminants of concern at NSB-NLON in this 
category are PCBs and DDT. As both of these compounds are hydrophilic, oxidation does not 
appear to be a very effective treatment option. For this reason, and due to diffkulties in 
implementation and potentially high costs, this process option will not be retained for further 
evaluation. 

1.5.2.3 Dewatering 

DescriDtion. Dewatering consists of mechanical methods capable of separating or 
filtering liquids from solids. Dewatering may be required for saturated or near-saturated soil 
and sediments as a pretreatment step prior to chemical treatment or incineration or as a post- 
treatment operation for process options such as soil washing or bioshury technologies. Typical 
process equipment includes settling tanks, centrifuges, plate and frame filter presses, gravity 
settling, and vacuum drum filters. 

Effectiveness. Dewatering is a proven reliable process option with numerous industrial 
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and waste treatment applications that could be quickly implemented. No short term 
environmental hazards are associated with this process. Dewatering would be most effective as 
a pre- or post-treatment associated with other process options. By itself, it is only a separation 
technique producing water and solids; both of which may require treatment and do not meet 
remedial action objectives. It is not a permanent remedy. 

Imrdementabilitv. This is a well-accepted treatment method that could be easily 
implemented without any specialized equipment. Several experienced contractors are available. 
No special permits or coordination with environmental regulatory agencies are required. 

Q@. Total treatment costs range from $10 to $60 per ton. Costs vary based on the 
percent solids desired and the percent solids, grain size, and physical characteristics of the 
soils/sediments that require dewatering. Comparatively, these treatment costs are low; however, 
total alternative costs will be governed by the process option being used in series with 
dewatering . 

Screening. This is an effective and easily implemented process option that will be 
retained if dewatering is necessary for further evaluation only in conjunction with other process 
options that more effectively reduce the hazards of the contaminated materials being treated. 

1.5.2.4 Soil Washing 

Descridion. Soil washing is primarily a volume reduction technique for treating 
excavated soils. Attrition scrubbing disintegrates soil aggregates resulting in the liberation of 
the highly contaminated fine particles. Detergents, acids, etc. can be added to the washing water 
to facilitate removal of contaminan ts adsorbed to soil surfaces. This process is carried out in 
equipment that is designed for contacting contaminated soil with the wash water and then 
recovering it. After contact with the soil, the washing solution is treated for removal of the 
contaminants and then recycled for additional washing. Multiple washes are often required to 
reduce the contaminant concentration to acceptable low levels. 

No field scale treatments have been performed in the United States; however, several 
projects are in the design stage and full scale units are in operation in Europe. 

Effectiveness. Soil washing has been effective primarily as a volume reduction 
tee:*mique. Therefore, by itself it is not a permanent remedy. Coarse materials after washing 
may meet remedial action objectives. Typically, the majority of contaminants adhere to fme- 
grained particles. As a result, this process option would be most effective on sandy soils. Site 
soils are relatively sandy, except for the sediments in Area A. However, further characterization 
would be required to quantify soil particle size distribution and treatability studies would be 
required to verify that the coarse materials will be free of contaminants after treatment. 
Optimally, five tons of treatment residual are produced from each 100 tons treated. For sandy 
soils, this process option would probably meet remedial action objectives for the coarse fraction. 
The fine fraction would require further treatment or off-site disposal. 

ImDlementabilitv. This process option requires specialized equipment which is not 1 
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readily available. Treatability studies would be required. Implementation would require 
specialized equipment and personnel. Potentially toxic washing chemicals may pose a health and 
safety concern. No special permits or coordination from or with DEP/EPA are required except 
for some soil washing processes for the discharge of waste waters. 

$&t. Total treatment costs are estimated to range from $50 to $205 per ton. The lower 
costs are for large volumes of sands and gravels where water alone is used as the washing fluid. 
Comparatively, these costs are low to moderate. 

SCreeniD.. This process is only proven effective as a volume reduction technique and 
is not as effective with inorganic contaminants. It could be difficult to implement due to the 
specialized equipment required. However, this technology will be retained for further evaluation 
at the Spent Acid Storage and Disposal Area as costs are potentially low and volume reductions 
could be quite high. It will not be retained for use at DRMO and Area A Landfill due to the 
difficult soil matrix and complex mix of contaminants. The sediments at Area A Downstream 
are fine-grained and therefore not suitable for treatment by this technology. Bench or pilot scale 
testing would be necessary to determine the effectiveness of this process. 

1.5.2.5 Solvent Extraction 

Descrbtion. Solvent extraction is similar to soil washing except that a solvent is used 
as the washing fluid. After washing, contaminated soils/sediments are separated into four 
fractions: solvent, hydrocarbon, water, and dry solids. The solvent is recycled and used in 
subsequent washing cycles. If treatment has been effective, the soil is redeposited into the 
excavation area. The water stream requires treatment, generally with activated carbon prior to 
discharge, and the hydrocarbons phase which contains the removed contaminants are sent off site 
for incineration or other suitable disposal method. This is a permanent remedy capable of 
removing hazardous constituents to a level at which remedial action objectives will probably be 
met. Bench or pilot scale testing would be required to verify this treatment efficiency. 

Effectiveness. This process is potentially effective for any material soluble in the 
washing or extraction solvent such as oils and hydrocarbons including VOCs, PCBs and DDTR. 
As with soil washing, this process option is most effective on sandy soils. Two hundred and 
fifty bench scale, and ten pilot scale projects have been completed, demonstrating that under 
proper conditions, removal of con taminants to 1 ppm is possible. Solvent residues in soils are 
low, and the solvents used are believed to be non-toxic and biodegradable. No field scale 
projects have been completed. This process could treat soils in a relatively short time and 
presents no short-term hazards to human health or the environment other than the hazards to 
workers associated with handling flammable solvents. 

In Ime-. The implementation concerns are the same as for soil washing. 
addition, the complexity of unit processes required to recycle the solvent also present potentially 
significant implementation problems. The washing solvent presently used is flammable and does 
present a safety concern. Only two vendors are available that only have pilot scale units. There 
would be delays in implementation involved in bringing a pilot scale technology to field scale. 
No special permits or approaches are required. 
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Q&g. Total treatment costs are estimated to range from $100 to $500 per ton. 
Comparatively, these costs are moderate with a mobilization/demobilization cost of $100,000. 
Accurate cost estimates based on field scale demonstrations are not available. 

Screening. This process can be effective for non-volatile substances such as DDTR and 
PCBs which are not readily removed from soils or sediments by other process options except 
by thermal technologies. As no field scale demonstrations have been completed, some 
difficulties will be encountered during implementation due to the specialized equipment and 
personnel required, and the cost-effectiveness of this process has not been demonstrated. 
Regardless of these concerns this process is potentially very effective and will be retained for 
further evaluation as the representative physical/chemical process option. 

1.5.2.6 Stabilization 

Descrhtion. Stabilization is a chemical process that reduces the mobility of waste 
constituents by solidification, fixation, or encapsulation processes. In its simplest form, 
chemical stabilization may involve the addition of cement-like materials (pozzolans) to adsorb 
free liquids present in the wastes. Other process options involve chemical reactions between the 
waste constituents and the treatment agent. For example, silicate reagents adsorb organic and 
inorganic contaminants prior to encapsulating the soil/sediment in a cementitious material. In 
some instances, the process may produce a monolith or solid block of treated material which, 
by virtue of its reduced surface area, limits the potential for contaminant mobility. Pozzolanic 
mixtures and a variety of proprietary formulations are commonly used to accomplish the 
solidification of waste materials. 

Most often materials are mixed in a pug mill or with a backhoe bucket in a waste pile. 

Effectiveness. Stabilization is a permanent remedy as it is an effective means of 
reducing the mobility of soil contaminants. Treatment times are relatively quick. The long-term 
effectiveness has not been fully demonstrated; however, it is believed that these processes are 
not reversible. Contaminants themselves remain unaltered, therefore, there would be no net 
reduction in toxicity. The physical form of the soil/sediment will affect its availability for 
human exposure regarding direct contact via adsorption, inhalation, and incidental ingestion. 
Standard pozzolonic methods do not significantly affect the physical form of a soil/sediment, 
whereas some innovative technologies produce a monolith with high physical stability. The 
degree to which stabilization reduces the hazard due to direct contact has not been quantified and 
all vendors contacted recommended that a cover be placed over stabilized waste to prevent 
hazards due to direct contact. In particular, this method has been proven effective at field scale 
for lead and other metals. For metals, there are no available treatment options capable of 
destroying con taminants. This process has also been demonstrated to be effective at reducing 
the leaching of PCBs and other organics. Once chemically fixed, backfilled soils would still 
need to be capped to prevent direct contact or ingestion of soil and to assure the long-term 
stability of the chemically stabilized soil matrix. The requirements for the cap could be reduced 
for stabilized wastes. 

hn&mentability. Stabilization could be implemented fairly easily. The necessary e 
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equipment and skilled personnel are readily available, particularly regarding stabilization of 
metal-contaminated soils. Experienced vendors for organic contaminants are not as numerous. 
In either case, treatability studies would be required. No special permits or approvals are 
required. 

Q&t. Total treatment costs are estimated to range from $50 to $200 per ton. 
Solidification reagent costs and soil particle size distribution both significantly affect cost. 
Comparatively, these costs are low. 

Screening. Stabilization is not as effective as other treatment options as it does not 
destroy or remove the contaminants present; however, it is one of the few options for metal- 
contaminated soil and it is also potentially effective for some organic contaminants. It is not 
effective if the sole hazard presented by a material is due to direct human contact, such as PCB- 
contaminated soils at Area A Downstream/OBDA. This option is cost effective and could also 
be easily implemented regarding contaminated soils/sediments. As a result, this option will be 
retained for evaluation regarding soils with metal contamination which also present a potential 
hazard due to leaching located at the DRMO and Spent Acid Area and for contaminated 
sediments at Area A Downstream/OBDA which also present an ecological risks. 

1.5.3 Thermal 

Appropriate and feasible thermal treatment process options based upon an initial screening 
of technologies include incineration, pyrolysis, and low temperature thermal desorption. To 
facilitate the evaluation of thermal process options, the following discussions will be limited to 
an evaluation of high and low temperature process options. 

1.5.3.1 Hbh Temnerature 

Descrintion. Incineration is the high temperature oxidation (1600°F to 2200°F) of 
organics in a controlled combustion process. Pyrolysis consists of the breakdown of organic 
compounds under high temperatures in the absence of air. Organics are driven off and 
incinerated in an afterburner. Several high temperature incineration processes are currently 
available. Several of the more established thermal processes are listed in Table l-l along with 
supplemental information regarding manufacturer, operating temperatures, and energy source. 

Effectiveness. Pilot scale demonstration tests and full scale applications have 
demonstrated the capability of high temperature thermal process options to treat soils 
contaminated with most organic materials. Incineration is generally capable of reducing 
contaminant concentrations in contaminated soils/sediments to levels unattainable by most other 
remedial technologies. This is a permanent remedy. Destruction/removal efficiencies of greater 
than 99.99 percent can be achieved by high temperature thermal treatment. There are potential 
short-term hazards due to stack emissions; however, with adequate air pollution control devices 
these risks are minimal. Treatment times are relatively quick. Inorganics, such as metals, 
cannot be treated by incineration and the more volatile metals could pose air pollution control 
problems. 
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TABLE l-l 
SUMMARY OF HIGH AND LOW TEMPERATURE PROCESS OPTIONS 

Technobgy Manuhcturer or Developer 
Reactor Operating 

Temperatures hrii3 

High Tempcrmut 

Shirco Process Shirco Infrared Systems, Inc. 500 - 1850°F Infrared (electric) 

Conventional Rotary Kiln Numerous Manufacturers 1500 - 2900°F 
Direct firing using heat content 
of waste and supplemental fuel. 

Conventional Fluidized Bed Several Manufacturers 
1400 - 2200°F 

Direct fning using heat content 
Incinerator of waste and supplemental fuel. 

Circulating Fluidized Bed Direct firing using heat content 
Incinerator Ogden Environmental Systems 1400 - 1600°F 

of waste and supplemental fuel. 

Plasma-Fired Cupola 

Oxygen Burner 

Electric Pyrolyzer 

Westinghouse, EPRI and Modem 
9000°F 

Equipment Company 
Linde Division Union Carbide 
and Advanced Combustion 500 - 3000°F 
Technologies 

Westinghouse 9000°F 

Low Ttmpe~re 

Plasma Torch 

Direct fuing using heat content 
of the waste and supplemental 
fuel. 

Plasma Touch 

X*TRAX 

Low Temperature Thermal 
Action (LTTA) 

Chemical Waste Management 450 - 850°F 

Canonie Environmental 300°F 

Indirect tiring using 
supplemental fuel. 

Direct firing using supplemental 
fuel. 

Low Temperature Thermal 
Stripping (LTSM) Roy F. Weston, Inc. <450”F 

Non-contact heat transfer from 
hot oil system. 

hndementability. Implementation of high temperature thermal treatment is feasible, 
particularly due to the advent of mobile systems. Several vendors are available who offer on-site 
incineration in transportable units. 

Depending upon the type of incinerator used, pretreatment may be required to reduce the 
moisture content and screen out large diameter particles. 

Air pollution controls are readily available and use proven technologies with many 
industrial and waste management applications. Regardless, there is the potential for public 
opposition to an incinerator and a high degree of coordination is required with air pollution 
control agencies which could delay implementation. 

m. Estimated costs for on-site incineration range from $350 to $950 per ton, for a 
small volume (5,000 to 15,000 cubic yards) of waste. Mobilization/demobilization costs would 
be $500,000. Comparatively, these costs are moderately high. 

Screening. A number of incineration options exist for contaminated soils and sediments. 
Each is feasible from a technical and regulatory standpoint. Selection of the most appropriate 
incineration process will be based primarily on cost and availability. Some differences exist in 
the amount of processing required prior to incineration, but any such limitation can generally 
be overcome from a technical standpoint and becomes an economic concern. Incineration will 
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be retained for further evaluation and the rotary kiln will be selected as the representative 
incineration process for further consideration in the development of treatment alternatives, 
particularly for DDTR-contaminated sediments in Area A and PCB-contaminated soils at the 
DRMO and Area A Landfill. If selected, prior to implementation of this remedy, other 
incineration processes should be evaluated, particularly the infrared systems and circulating 
fluidized bed systems. 

1.5.3.2 Low ‘i’emuerature 

Description. Low temperature thermal desorption units separate VOCs and SVOCs from 
soils by heating the mixture to drive off the contaminant. The desorption process is used in 
conjunction with separate processes, such as incineration or condensation, to control the 
volatized constituents. The desorption process can be accomplished by several types of 
equipment. Table l-l is a listing of some of the more established thermal desorption processes. 

Effectiveness. This is a permanent option capable of reducing contaminant levels to meet 
remedial action objectives. Several pilot scale and a few field scale demonstration tests have 
shown the capability of low temperature thermal desorption systems to remove VOCs and 
SVOCs from contaminated soils/sediments. 

Removal efficiencies are lower than those for incineration and depend highly on the 
volatility of the organic constituent being treated. Removals of 25 to 99 percent have been 
observed for VOCs such as benzene, xylene, and toluene. 

Treatment times are short and the only short-term hazards regard air emissions, which 
can be effectively controlled. 

hnulementabi~itv. Low temperature thermal treatment processes could be implemented 
fairly easily despite the small number of vendors with field scale testing for hazardous substances 
units ready to go. As with incineration, some pretreatment of soils is necessary (screening) or 
desirable (dewatering). A high degree of coordination would be required with air pollution 
control agencies; however, air emissions are not nearly as substantial as those from an 
incinerator especially for units which condense desorbed contaminants rather than burn them in 
an afterburner. 

m. Estimated costs for indirect fired kiln systems range from $80 to $350 per ton 
with mobilization/demobilization costs around $100,000, whereas the cost for a screw type dryer 
ranges from $200 to $400 per ton. The higher end of this range is for temperatures of 600” to 
800°F which would be required for PCBs and DDTR. These costs are less than incineration 
and are comparatively moderate. 

Screening. Thermal desorption of soil to meet remedial action objectives is technically 
feasible. Limited commercial thermal desorption units are now available. Although specialized 
labor would be required to operate the unit, skilled operators are available. Thermal desorption 
potentially could achieve remedial action objectives at a lower cost than incineration. Therefore, 
thermal desorption was retained for further evaluation for organic contaminated soils and 
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sedknts, particularly at Area A (DDTR), Area A Landfill (PCB), and DRMO. 

1.6 DisDosd 

The following disposal process options, based on an initial screening of technologies, are 
appropriate and feasible process options for DRMO, Spent Acid Storage and Disposal Area, and 
Area A Landfill. These disposal process options include disposal in a on-site and off-site RCRA 
waste disposal area, reuse on site as backfill after treatment, and reuse as a raw material in 
cement manufacturing. 

1.6.1 On-Site Landfill 

Landfilling or engineered land disposal refers to the removal and transportation of wastes 
from their existing location to the site of a newly constructed on-site RCM landfill. 

1.6.1.1 RCRA Landfill 

Descrbtion. A RCRA landfill is an engineered facility which provides long-term 
isolation and disposal or degradation of waste materials while minimizing the release of 
contaminants to the environment. Secure landfills are designed to limit the release of 
contaminants to the groundwater, control runoff to surface waters, and limit dispersion into the 
air. The type of secure landfill required depends on the characteristics of the material to be 
disposed. Hazardous wastes would be disposed of in a hazardous waste (RCRA) landfill, and 
PCB items would be disposed in a TSCA landfill. 

The requirements for hazardous waste RCRA landfills are provided in 40 CFR 265, 
Subpart N and those for a TSCA landfill are provided in 40 CFR 761.75. These facilities have 
low permeability liners, leachate collection systems and leak detection zones. They also have 
low permeability caps that encapsulate the waste and prevent any migration of wastes from the 
landfill. Presently, there are only a dozen or so commercial facilities in the United States 
permitted to accept PCBs and hazardous waste material, provided that the material has been 
treated to comply with land disposal restriction requirements. Landfills cannot accept liquid 
material as defined by the U. S . EPA. Thus, liquid material must first be stabilized or dewatered 
so that it passes the Paint Filter Test under 40 CFR 265.314 (d). 

EPA guidance for the design of a RCRA landfill include the following: 

l two feet of cover soil suitable for vegetation 
l a one-foot drainage layer with a permeability of at least 10m3 cm/set 
l a synthetic membrane liner with a permeability less than 10s7 cm/set 
l two feet of low permeability material, permeability less than 10m7 cmkc 

Liner 

l soil protective layer 
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l synthetic layer 
l leachate collection zone, permeability of at least 10s3 cm/set 
l synthetic liner 
l leachate detection zone, permeability of at least 10m3 cm/set 
l two feet of low permeability material, permeability less than 10m7 cmkec 

The function of a RCRA landfill is to provide a long-term, environmentally secure 
repository for the disposal of hazardous materials for which no alternative treatment or disposal 
alternative are feasible. Once full, a RCRA landfill is covered with an impervious cap as 
described above. Other provisions of a secure chemical landfill include leachate collection 
system within the cell liners, containment and treatment systems for the leachate, gas venting, 
leak detection systems, and closure/post-closure care requirements. 

Although there are some differences between the TSCA and RCRA landfill requirements, 
the term “RCRA landfill” will be used in this study and will refer to a secure chemical landfill 
design to meet RCRA and/or TSCA standards as appropriate for the waste being disposed. 

Effectiveness. Landfills are demonstrated effective techniques for disposal of 
contaminated organic and inorganic materials and are capable of meeting remedial action 
objectives. Landfilling would be particularly effective for metal-contaminated soils that have 
been immobilized, but may also be effective for organic contaminants. Long-term monitoring 
would have to be performed on a continual basis to assure that the material is still contained and 
not contaminating the groundwater. Any leachate generated during and after operation of the 
landfill would have to be treated if it contains leached contaminants. The ability of a particular 
landfill to contain hazardous constituents is a function of its design and location. Any potential 
land disposal facilities would have to be carefully evaluated to insure that they are not leaking 
and not likely to be. This is a containment technology and, therefore, is not a permanent 
remedy in that volume or toxicity of contaminants is not reduced. Time to construct a landfill 
is relatively short and could be completed in six months. 

hdementabilitv. Soil/sediment containing free liquids could not be disposed without 
pretreatment. Any free water present in the soil could be removed by gravity dewatering and 
evaporation. In addition to containing no free liquids, soils that are characterized as hazardous 
waste could not be landfilled unless they met the land disposal restriction requirements. Siting 
a RCIU landfill at NSB-NLON would be difficult as there is limited available space which is 
suitable for use as a landfill. 

Depending upon the degree of pretreatment, soils previously considered hazardous could 
be used as backfill on site. Long-term liability is of concern when landfilling is used, as the 
wastes are not necessarily treated. Or, in the future, if the landfill is listed as a Superfund site, 
certain liabilities could be held against landfill contributors. 

A high level of coordination would be required with waste disposal agencies. 
Experienced contractors and materials are readily available. 

Q&. The estimated costs for an on-site hazardous waste disposal are expected to range 
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from $200 to $300 per ton. On-site land disposal would require significant costs for 
coordination with regulatory agencies and construction of a RCRA approved landfill, but 
operational costs would be minimal. Comparatively, these costs are low. 

Screening. Landfilling can be a cost-effective option considering a landfill can accept 
a multitude of waste and soil types. However, as landfilling alone does not reduce the volume 
or toxicity of contamination, it should be viewed as a containment option. The on-site RCRA 
landfill may be difficult to implement and is no more effective and not much more economical 
than an off-site RCRA landfill. The on-site RCRA landfill will not be retained for further 
evaluation for this reason and as reuse, as backfilling is more appropriate for disposal of 
treatment residues. 

1.6.2 Off-Site Landfill 

Landfilling or engineered land disposal refers to the removal and transportation of wastes 
from their existing location to the site of an existing RCRA landfill. 

1.6.2.1 RCRA Landfill 

DescriDtion. An existing off-site RCRA landfill is designed to the same standards as an 
on-site RCRA landfill which is described in subsection 1.6.1.1 above. For purposes of this FFS, 
a RCRA landfill is any disposal and designed to meet the RCRA hazardous waste standards (i.e., 
double liners with leachate collection systems), regardless of permits. 

Effectiveness. Effectiveness of an off-site RCRA landfill is the same as an on-site 
RCRA except that implementation time would be reduced as construction is not necessary. Its 
effectiveness at a particular site is based on the effectiveness of the removal operation. 

Inmlementabilitv. This option is very easy to implement as it uses existing facilities. 
Implementation concerns between on-site and off-site RCRA landfills are similar; however, a 
major advantage of off-site disposal is that permits and requirements at the disposal facility 
would be the responsibility of the facility operator. Transportation of hazardous materials would 
require manifesting the cargo and hauling it by a licensed operator. Off-site landfilling, 
however, is somewhat more expensive than on-site landfilling due to transportation costs. 

Q&t. The estimated cost for disposal at a RCIU landfill, including transportation, 
ranges from $250 to $400 per ton. Comparatively, these costs are low to moderate. 

Screening. Landfilling although it is not a permanent remedy can be a cost-effective 
option that is easy to implement considering a landfill can accept a multitude of waste and soil 
types. It is also very effective at reducing the amount of contamination on site. Off-site 
landfilling may be appropriate for DDTR sediments and PCB soils in Area A Landfill, as well 
as soils from the DRMO and Spent Acid Storage and Disposal Area. 

E-26 



1.6.3 On-Site Reuse 

Feasible and appropriate on-site reuse process options retained for soils include on-site 
reuse as backfill after treatment. 

1.6.3.1 On-Site Reuse as Backfill 

Descriution. This disposal response action merely consists of placing soil back into the 
excavation from which it was removed after its treatment. It should be noted that placing treated 
soil into other than its original excavation would be considered landfilling and for hazardous 
waste trigger the land disposal restriction requirements. 

Effectiveness. The effectiveness of this option is determined by the treatment performed 
on the material prior to backfilling. 

hulementabilitv. This process option is easy to implement, with the necessary 
equipment and operators readily available. 

Backfilling of sediments in streambeds and wetlands could cause suspension of soil 
particles into the surface water and, therefore, is not desirable unless these areas are first 
dewatered or appropriate sediment control measures are implemented. 

Q&. Cost is from $1 to $10 per ton, depending upon the amount of compaction 
required. Comparatively, these costs are low. 

Screening. For soils which have been adequately treated, this option will be retained. 

1.6.4 Off-Site Reuse 

Feasible and appropriate off-site reuse process options retained for soil include use as a 
raw material in cement manufacturing. 

1.6.4.1 Use in Cement Manufacturing 

Descriution. In this process, raw materials (limestone, clay, and soil) are crushed and 
mixed to specified proportions. The mixture is then heated in a kiln to material temperatures 
greater than 2700°F until it chemically reacts to become clinker an intermediate product. The 
clinker is subsequently mixed with gypsum and ground to a fine powder to produce cement. 

Effectiveness. This is a permanent remedy that oxidizes organic contaminants and 
stabilizes metal contaminants. Soils may require pretreatment to reduce moisture content or 
larger diameter particles. Volatile emissions from mixing and grinding operations could present 
a hazard if not properly controlled. Destruction removal efficiencies (DRE) are equal to or 
greater than those of incineration processes (i.e., 99.99 percent DRE). Reuse is specified as a 
preferential treatment technology in the NCP. 
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hndementabilitv. This is an off-site option with only a few facilities to choose from, 
each with its own acceptance criteria and processing rates. None of the facilities are presently 
permitted to handle hazardous waste, DDT, or PCBs; however, one facility is pursuing permits 
to manage these waste types. Any one of the facilities has adequate capacity to manage the 
volume of waste present at NSB-NLON. 

Q& Costs range from $100 to $500 per ton, including transportation. The major 
variables that effect cost are soil moisture content and particle size. For an incineration process, 
these costs are low. Comparatively overall, these costs are moderate. 

Screening. Off-site reuse is a potentially viable disposal option for nonhazardous 
materials that do not contain PCBs or DDTR as it incorporates the favorable concept of 
recycling. The implementability of this option is highly influenced by the physical 
characteristics of the soil, including moisture content, grain size distribution, and concentration 
of contaminants. If the soil meets these and other applicable criteria, it could prove most cost- 
effective to use this option as some financial advantages could be realized. This option will not 
be retained for further evaluation as there are presently no kilns permitted to handle soils with 
the contaminants present at NSB-NLON. 
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