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EXECUTIVE SUMMARY 

PURPOSE OF THE REMEDIAL INVESTIGATION 

This document describes and summarizes the results of remedial and supplemental investigations 

and removal actions performed at Sites 6 and 7, Operable Unit 7 (OL&7), at the former Naval Air 

Warfare Center (NAWC) Warminster, Pennsylvania. The investigations and subsequent removal 

actions focused on potential risks associated with contaminated soils at OU-7 and evaluated the 

sites as a potential source of the groundwater contamination. The primary purpose of this report 

is to describe the nature and extent of contamination at OU-7 after the performance of the 

removal action and to provide a baseline risk assessment based on this information. The results 

of the baseline risk assessment will determine whether additional response actions are necessary 

for OU-7. The Navy is conducting concurrent investigations of the groundwater that will be 

presented in a separate RI report. 

The investigations that were conducted meet the requirements of the Navy’s Installation 

Restoration Program (IRP) and the requirements under the Comprehensive Environmental 

Response, Compensation, and Liability Act of 1980 (CERCLA) as amended by the Superfund 

Amendment and Reauthorization Act of 1986 (SARA). The findings of this RI report will serve as 

the basis for evaluating remedial alternatives to be implemented at OU-7. These remedial 

alternatives will be presented in a separate feasibility study. 

BACKGROUND INFORMATION 

The NAWC facility has been divided into four general areas of concern (A, B, C, and D) based on 

groupings of suspected disposal sites, contamination, geographic areas, common sources and 

receptors, and facility use characteristics. Sites 6 and 7 (OU-7) are located in the eastern portion 

of the NAWC, south of the main runway and north of the Navy enlisted housing area. This area 

consists of open fields and transition woodlot. The area has been designated as Area 8, which 

comprises the former disposal Sites 5 (not discussed in this report), 6, and 7 and groundwater 

contamination. The main groundwater contaminants have been identified as volatile organic 

compounds (VOCs). Site 6 was a disposal area reportedly used by the Navy for the disposal of 

miscellaneous industrial-type wastes and debris. Site 7 consisted of one or more disposal 

trenches reportedly used for the disposal of sludge from industrial wastewater treatment. These 
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two sites are located in property that has been designated for transfer to Warminster Township 

under a Public Benefit Conveyance for use as recreational/park land. _- 

SCOPE OF INVESTIGATION 

Numerous investigations and studies have been performed in and around Sites 6 and 7. The 

results of these investigations, anecdotal reports, and aerial photographic interpretation were used 

to scope the Rls that were conducted. These Rls included the performance of a series of 

geophysical surveys, soil gas studies, and test pit excavations, the placement of exploratory 

borings, and the collection of surface and subsurface samples. 

Field investigations extended throughout the area adjacent to the south side of the main runway 

and the open fields south and west of the base patrol road. These investigations confirmed the 

lack of evidence of disposal activities to the south and west of the patrol road and confirmed the 

locations of Sites 6 and 7 between the main runway and the patrol road. The combined findings 

from the review of historical aerial photographs, geophysical surveys, and subsurface 

investigations were confirmed by the analysis of soils and waste materials encountered between 

the patrol road and the south side of the main runway. These investigations confirmed the 

presence of a series of disposal areas, pits, and trenches. The materials encountered consisted 

of household trash, industrial debris, concrete slabs, construction debris, scrap metal, industrial 

wastes, and sludge-like materials. These findings are consistent with the background information 

and reported disposal practices for both Sites 6 and 7. 

The initial analytical results collected from the disposal areas were evaluated and the results were 

used to direct early removal actions. Concurrent with these removal actions, the Navy collected 

and analyzed additional samples from outside these areas to assess the presence/absence of 

contamination. The findings of these investigations and the analytical results from surface and 

subsurface samples were evaluated to determine if unacceptable risks were presented by 

contamination outside the removal areas at OU-7. 

REMOVAL ACTION AT SITES 6 AND 7 

Removal actions were initiated at Sites 6 and 7 in May 1997 and were completed in September 

1997. Actions included the excavation and off-site disposal of about 3,698 tons of soil and debris 

from three discrete excavations and the removal of construction debris and concrete from the 

surface area. Samples from the excavated areas were collected according to Pennsylvania .--- 
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Department of Environmental Protection (PADEP) criteria and guidelines and were analyzed in 

accordance with the approved removal action plan. Sample results were reported to 

representatives of the United States Environmental Protection Agency (EPA), PADEP, and the 

Navy for review and action. Areas that were found to contain contaminant levels in excess of the 

clean-up goals, established according to federal and PADEP risk-based recreational and 

groundwater protection criteria, were re-excavated and sampled until sample results from the area 

indicated that no contaminants remained above the clean-up goals. 

FINDINGS 

Initial removal actions were successfully completed. Post-excavation verification samples 

confirmed that clean-up goals had been attained within the designated removal action areas. 

The results of the RI confirmed that disposal activities occurred to the east and north of the base 

patrol road. Sites 6 and 7 are co-located in the area south of the main runway, north of the patrol 

road. Geophysical and subsurface investigation findings indicate that the area has been reworked 

and modified several times. The investigations confirmed that the primary disposal methods used 

within OU-7 consisted of the disposal or dumping of waste, debris, and trash in pits and trenches, 

as well as the dumping of construction debris and rubble on the surface. Test pits and exploratory 

borings confirmed the presence of industrial and household trash, as well as industrial waste and 

construction debris, within discrete disposal areas. Some of these disposal areas contain what 

appear to be sludge-like materials. This is consistent with reports that sludge from the NAWC 

industrial wastewater treatment plant, located within Area A, was disposed in this area. 

The majority of the encountered waste was buried under several feet of soil and, in some cases, 

several feet of concrete construction debris overlain by an additional several feet of soil. 

However, in some isolated instances, waste material was encountered within 2 feet of the surface. 

In addition, some of the disposal areas have subsided and are visible as surface depressions. 

Analytical results from all surface soil samples collected from Sites 6 and 7 and outside the 

removal areas were evaluated according to the latest EPA risk assessment protocols to determine 

the risks associated with the future use of the land. This assessment determined that the cancer 

risk presented by surface soils in a recreational land use scenario was 2x10”. Noncancer risks 

were determined to have a Hazard Index (HI) value of less than 1. EPA considers a cancer risk in 

the range of 1~10~ to 1x1 O6 to be an acceptable risk for most CERCLA projects. Noncancer risks 

of less than 1 on the HI are considered, by EPA, to be an indication that noncancer health effects 
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are not likely to occur and are acceptable for most CERCLA projects. Therefore, no unacceptable 

risks are presented by the OU-7 surface soils based on the predicted future recreational use of .T-.. 

the site. 

A similar human health risk assessment was performed assuming a future residential land use 

scenario for the property. The residential scenario resulted in an estimated lifetime cumulative 

cancer risk of 1 x IO-“ and a non-cancer risk (HI) of greater 1 for both the future child and adult 

resident. 

Exposure to subsurface wastes and contaminated soils is not currently occurring and is highly 

unlikely unless intrusive activities take place. As such, no risks from this medium are present. 

However, if future excavation or construction were to disturb subsurface soils at depth so that 

these subsurface soils were brought to the surface, exposure to these soils could potentially 

occur. An assessment using this risk scenario was performed using analytical results from all 

subsurface samples collected from outside the removal areas. This assessment determined that 

the cancer risk presented by subsurface soils, considering the site as a whole, in a recreational 

land use scenario was 1~10~~. Noncancer risks were determined to have an HI value of 4.8 for a 

child and 3.3 for a youth. Similarly, cancer risks under the future residential land use scenario 

were estimated at 2x1 OA . Noncancer risks for both the child and adult resident were determined 

to significantly exceed an HI of 1. 

Based on a review of the data, subsurface findings, and the distribution of the major risk drivers in 

this assessment, three areas of potential greater risk were delineated within the Sites 6 and 7 

area. The risks associated with these areas are restricted to subsurface media. The areas were 

designated as Zones 1, 2, and 3. An assessment, similar to the site-wide assessment, was 

performed using subsurface sample results from the three zones assuming that all surface soil 

was removed and that recreational receptors repeatedly and consistently concentrated and 

restricted their activities to each of these areas. Because the designated future land use for this 

area is recreational, only this future risk scenario was developed for the detailed evaluation of 

these zones. Cancer risks were determined to be 4x10” for Zone 1, 2x1 Om5 for Zone 2, and 8x10” 

for Zone 3. Noncancer risks were determined to have HI values of 16 (child) and 11 (youth) for 

Zone I,45 (child) and 33 (youth) for Zone 2, and 89 (child) and 66 (youth) for Zone 3. 

As indicated above, the cancer risks associated with future recreational land use for all 

evaluations is within the EPA target range for CERCLA projects. The noncancer risks for 

subsurface assessments were determined to have an HI of greater than 1. The HI value is an 
. ..---.L 
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indication that noncancer effects may be possible given the exposure scenario assumptions. 

Many uncertainties exist in performing the risk assessment and in determining this HI value that 

should be taken into consideration when deciding the need for remedial actions at OU-7. 

The majority of the potential noncancer risk at OU-7 is derived from chromium. Significant 

uncertainty surrounds the assumptions used to evaluate chromium risks at this site. The greatest 

contributor to this uncertainty is the assumption that only hexavalent chromium is present in the 

site wastes. Hexavalent chromium is considered to be the most toxic form of chromium. No 

selective analysis to determine the form of chromium present was performed at the site. Data 

from other NAWC Warminster sites with waste of similar nature and origin illustrate that the 

majority of chromium can reasonably be expected to be in trivalent rather than hexavalent form. A 

person would have to ingest 200 times more trivalent chromium than hexavalent chromium to 

suffer a-noncancer health effect. The assumption that all chromium present at this site (measured 

as total chromium) is hexavalent chromium results in an overestimation of the risks presented by 

the site. 

p”“l 

Although no selective analysis to determine the forms of chromium was performed at OU-7, this 

type .of analysis has been performed on samples collected from other NAWC Warminster sites 

that received industrial wastewater treatment sludge. Samples collected for the.RI performed at 

Sites 1 and 2 and the former wastewater treatment plant impoundments were analyzed separately 

for hexavalent chromium. The impoundments were formerly used to store sludges produced from 

the treatment of wastewater, including that from the industrial pretreatment plant. These sludges 

were reportedly disposed at Sites 1 and 2 and are suspected, based on reported disposal 

practices and visual observations, to be the main source bf chromium found at OU-7. The data 

from these investigations (presented in the Phase III Remedial Investigation Report for Media 

other Than Groundwater, B & R Environmental, November 1996) indicate that almost all the 

chromium present in samples was trivalent chromium. A total of 78 samples collected from Sites 

1 and 2 and the impoundments were analyzed for both total and hexavalent chromium. Fewer 

than one-half of the samples contained hexavalent chromium above the detection limit. The 

representative hexavalent chromium to total chromium concentration ratio for each was 0.24 

percent for Site 1, 1.6 percent for the impoundments, and 1.9 percent for Site 2. The maxirnum 

ratio of hexavalent to total chromium found in any sample was 22.6 percent. 

,- 

Because of the uncertainties associated with the chromium risks present at this site, hexavalent to 

total chromium ratios (100 percent, 22.6 percent, and 1.9 percent) were compared to aid in the 

decision-making process. In performing these comparison assessments, the conservative 

DOCSWAVYi6683\069001 
June 1999 

E-5 



assumption was made that all surface soil was removed and that potential receptors consistently 

and repeatedly confined their activities to the study areas. The results of these assessments are 

summarized in the following table: 

TOTAL CHROMIUM HI 

Site-wide Subsurface 

Zone 1 

Zone 2 

Zone 3 

Assumes all Assumes Maximum Assumes 

Chromium is Hexavalent Representative 

Hexavaient Chromium Ratio Concentration Ratio 

Chromium (22.6%) (1.9%) 

Child Youth Child Youth Child Youth 

4.22 3.16 1.0 0.7 0.08 0.06 

13.1 9.91 3.0 2.2 0.25 0.19 
I 

42.4 31.8 9.6 7.2 0.81 0.6 

86.6 64.9 19.6 14.7 1.65 1.23 

As can be seen in the above table, the assumption that all chromium is hexavalentchromium results 

in a very conservative estimate of the potential risks posed by subsurface materials at OU-7. The 

risk assessment summarized above represents an extremely conservative estimate of the risks 

present at Sites 6 and 7. The risk scenario used to assess the potential risks for subsurface soils 

assumed that the contaminated subsurface soil would become surface soil and would be available 

for direct contact and ingestion throughout the site. This is an additional, very conservative 

assumption that results in an overestimation of the risks. Although waste materials were found in 

one location to be within the top 2 feet of soil cover, in most other areas the waste is covered by a 

minimum of 4 feet of soil. In some areas, as indicated above and detailed in the report, 

subsidence has occurred and surface depressions exist. However, even considering these areas, 

surface soils do not exhibit contamination that results in an unacceptable risk under recreational 

land use scenarios. 

CONCLUSIONS 

The total carcinogenic risk for the future recreational and future residential receptors is within 

EPA’s target risk range forexposure to surface and subsurface soils. 

The noncarcinogenic risks for the site-wide exposure to surface soils for the future recreational 

receptor are below the EPA threshold for action. 
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Although numerous uncertainties exist with estimating noncarcinogenic risks associated with 

exposure to subsurface contamination, these risks exceed the EPA threshold for the future 

recreational receptor. 

The noncarcinogenic risks for future residential receptors are above the EPA threshold for 

exposure to surface and subsurface soils. 

It is recommended that remedial alternatives for addressing the potential future risks presented by 

OU-7 be developed and evaluated. 
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1 .O INTRODUCTION 

This report has been prepared by Tetra Tech NUS, Incorporated (TtNUS) (note: the assets of 13rown & 

Root Environmental were purchased on January 1, 1998 by TtNUS) for the Northern Division, Naval 

Facilities Engineering Command, as authorized by Contract Task Order (CTO) 252 under Contract No. 

N62472-90-D-1298. This work is part of the Navy’s Installation Restoration Program (IRP), which is 

designed to identify contamination of Navy and Marine Corps facilities resulting from past operations and 

to institute corrective measures, as needed. In addition to meeting the objectives of the Navy’s IRP, the 

purpose of this report is to meet the requirements of CERCLA (Comprehensive Environmental Response, 

Compensation, and Liability Act of 1980) as amended by SARA (Super-fund Amendments and 

Reauthorization Act of 1986). 

1.1 PURPOSE OF REPORT 

The purpose of this report is to describe remedial investigation (RI) results for soil and waste at Site 6 and 

Site 7, or Operable Unit Seven (OU-7) within Area B at the former Naval Air Warfare Center (NAWC) in 

Warminster, Pennsylvania. Based on preliminary RI results, a CERCLA removal action was performed at 

OU-7. The primary objective of this report is to describe the nature and extent of contamination at OU-7 

after the performance of the subject removal action and to provide a baseline risk assessment based on 

this information. The results of the baseline risk assessment will detenine whether additional response 

actions are necessary for OU-7. The report also summarizes the results of RI work performed prior to the 

removal action. Groundwater at Sites 6 and 7 (part of OU-1) is being addressed by separate 

investigations and actions and will not be addressed by this report. 

Similarly, an ecological assessment and an evaluation of the potential ecological risks for all of Area B 

were conducted as part of the Phase III RI. The findings of this assessment are presented ini the draft 

Phase III RI (HNUS 1996). The final ecological assessment is in preparation and will be presented in the 

Final Site 5 RI. 

Completed studies used to identify source areas and to define the scope of this report include the 

Environmental Photographic Interpretation Center (EPIC) Report [United States Environmental Protection 

Agency (EPA), 19941, Remedial Investigation Report for OU-1 [Halliburton NUS Corporation (HNUS), 

19931, Phase II RI Report (HNUS, 1992), Phase Ill RI Work Plan (HNUS, 1995) data collected during the 

Phase Ill RI efforts conducted by Brown 8 Root (B&R) Environmental including geophysical, soil gas, and 

surface and subsurface sampling, Site 6 Removal Evaluation Report [B&R Environmental, 19961, Letter 
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Report Preliminary Data and Risk Evaluation Site 6 [B&R Environmental, 19971, Verification Sampling and 

Analysis Plan for Site 6 Removal Action [B&R Environmental, 19961, Addendum No. 1 to the Work Plan for 

Various Source Removal Sites at NAWC [Foster Wheeler Environmental Corporation (FW), 19971, and the 

Close-Out Report, Site 6 Removal Action NAWC Warminster (FW, 1997). 

-j 

1.2 ORGANIZATION OF REPORT 

This report is organized into five major sections. Section 1.0 contains an introduction and presents the 

purpose of the report and summarizes the background and history of waste disposal activities at Sites 6 

and 7. Section 2.0 presents a summary of the completed investigations and provides a discussion of 

completed removal actions. This section also discusses the residual risks associated with the removal 

areas. Section 3.0 presents physical characteristics of the study area. Section 4.0 summarizes of the 

nature and extent of the contamination outside of the removal areas. Section 5.0 provides the discussion 

and evaluation of the human health risks presented by the soil and subsurface material present at the site. 

1.3 SITE BACKGROUND AND HISTORY 

The former NAWC Warminster is located in Warminster Township, Bucks County, Pennsylvania. The 

facility lies in a populated suburban area surrounded by private homes, various commercial/ industrial 

activities, and a golf course. Figure l-l shows the general facility location. The entire base is 

approximately 820 acres. Activities on the base ceased operation in the fall of 1996, but the facility is 

maintained by the Navy. The facility consists of various buildings and building complexes connected by 

paved roads, the runway and ramp area, mowed fields, and small wooded areas. 

-. 

The facility has been divided into four general areas of concern based on groupings of suspected disposal 

sites, contamination, geographical areas, common sources and receptors, and facility use characteristics. 

These areas are referred to as A, B, C, and D. (Figure l-2 presents these areas.) The areas of concern 

addressed in this report, Sites 6 and 7, are located in Area B. 

Sites 6 and 7 are generally located in the central portion of Area B (see Figure l-3). This area was 

designated as an area of concern because of the reported presence of three disposal sites in this area 

(Sites 5, 6, and 7) and because of the presence of VOC contamination in the groundwater. Site 5 is 

located southeast of Sites 6 and 7 and is being addressed by separate, ongoing investigations and is not 

addressed in this report. During the investigation of Sites 6 and 7, adjacent open undeveloped fields that 

had been identified as possible disposal areas were also investigated (see Figure l-3). These areas were 
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found to be generally free from contaminants, but are included in this report to document the findings. Site 

5 is located on Navy property southeast of Sites 617 on property that will not be transferred by the Navy. 

Site 5 was not investigated under this RI. Separate investigations for this site are being pursued by the 

Navy, and the findings will be presented under a separate report. 

Investigations of groundwater in Area B have identified low levels of VOC contamination. The Navy 

issued an interim Record of Decision (ROD) for OU-1 which includes Area B groundwater, in 1993. 

Additional groundwater investigations and an Area-B-specific groundwater RI are ongoing. The results of 

that RI will be presented under a separate report. A summary of the groundwater results as they relate to 

Sites 6/7 as potential sources of groundwater contamination only are presented in this RI report. 

Area B is part of a parcel of land that is scheduled for transfer from the Navy to Warminster Township. 

Site 5 is located outside the area scheduled for transfer on land that will be retained by the Navy. Sites 6 

and 7 are located within the area proposed for transfer. The property transfer will be through the Federal 

Land Reuse Authority (FLRA). At this time, the reuse plan approved by FLRA identifies Area B as 

property to be used for recreational purposes. The property is currently targeted for transfer to 

Warminster Township under a Public Benefit Conveyance, which would provide that the property be used 

for this purpose. 

The eastern portion of the NAWC facility, including Area B, was purchased by the Navy in 1951. Before 

the Navy purchase, the land was reported to consist of open fields used for farming [Basewide 

Environmental Baseline Survey, EA Engineering, Science, and Technology, Incorporated, 1995 (EA 

Engineering)]. Shortly after purchase of the land, the main runway was extended and the existing 

concrete aprons around Hangar 4 were replaced. No other major construction occurred in the area until 

the early 1970s when construction began on Navy housing units located southeast of Sites 6 and 7. 

Site 6 was initially reported to have been used for disposal purposes in the Navy Shore Activity Disposal 

Fact Form (Department of Navy, 1980) and Notification of Hazardous Waste Site (Department of Navy, 

1981). (See Appendix A for copies of these two reports.) Site 6 reportedly operated from 1960 until at 

least 1980. Reported disposal activities at this site consisted of excavating pits by backhoe and filling the 

pits with waste paints and solvents, demolition waste, waste oil, flammable waste, and grease trap waste. 

These pits were reportedly covered with 2 feet of soil. The number and dimension of the pits were not 

specified. (Note: The designation of this disposal site as Site 6 is consistent with the latter reference 

document rather than the former, which designates this disposal area as Site 7.) The disposal was 

reportedly within 900 feet of the Chief Staff Officer’s Quarters, within 400 feet of the enlisted family 
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housing quarters, and within 1,000 feet of the Inertial Navigation facility. Figure l-4 indicates the projected 

location of Site 6 based on these distances. _- 

Site 7 was also initially reported to have been used for disposal purposes in the Navy Shore Activity 

Disposal Fact Form (Department of Navy, 1980) and Notification of Hazardous Waste Sites (Department 

of Navy, 1981). Site 7 reportedly operated from 1950 to 1955 and consisted of two trenches that were 

used for the disposal of a reported 700 cubic yards of industrial waste sludge cake generated at the 

NAWC wastewater treatment plant. (Note: Again, the designation of this site as Site 7 is consistent with 

the latter reference.) Cover over the trenches reportedly included 2 feet of seeded soil. The trenches 

were reportedly 12’ by 100 by 8 feet in dimension and located within 500 feet of the enlisted family 

housing quarters, 500 to 700 feet from the Center Inertial Navigation Facility, and 800 feet from the 

quarters of the Chief Staff Officer. Figure I-4 indicates the projected location of Site 7 based on these 

distances. 

Significant additional site background and history information were provided by an Aerial Photographic Site 

Analysis for the Naval Air Development Center (EPA, 1994). The subject report evaluated aerial photos from 

March 5, 1938 through March 8, 1990 and identified miscellaneous features within Area B that suggested 

possible or probable disposal pits and trenches. These features are identified on Figure 1-5. 

The nature and location of many of these features correspond with the disposal reported by the Navy at 

Sites 6 and 7. 

As indicated above, the runway was extended and the apron around the main hangar (Building 4) was 

replaced in the mid-1950s. Historical aerial photography and anecdotal information indicate that the 

construction rubble and demolished concrete apron were disposed on the Sites 6 and 7 area through at 

least 1963. This activity was reported to occur after reported trenching and sludge disposal activities at 

Site 7. 

Historical aerial photography, geophysical surveys, field observation, and test pits have confirmed the 

presence of concrete demolition debris and what appears to be portions of the hanger .apron in the 

southeast of the area labeled Sites 6 and 7 on Figure 1-3. Test pits advanced in this area revealed strata 

that are consistent with the reported disposal and use patterns reported for Site 7. In general, test pits 

revealed the presence of a soil cover overlying construction/concrete rubble, overlying a vegetated soil 

cover underlain by evidence of a trench that is about 11 feet wide. The material encountered in the trench 

varied in color and consistency but appeared to be “sludge-like.” This waste was encountered at about 8 
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feet below the current grade. Section 2.0 provides a discussion of these investigations, and test pit logs 

are presented in Appendix E. It is believed, based on these findings, that Sites 6 and 7 are colocated 

north of the present patrol road. 

Investigations of the open fields south and west of Sites 6 and 7 were conducted as part of the remedial 

investigations conducted in Area B. These areas were investigated because they were identified as 

possible locations for the disposal activities that occurred at Site 7. Aerial photographic studies conducted 

by EPA (EPA, 1994) identified two scars south of Sites 6 and 7 as possible trench locations. Thtese are 

shown on Figure I-5 as “POSS TR6.” In addition, interviews conducted with former base personnel 

identified the area west of the patrol road as the possible location of the Site 7 trenches. Specifically, 

during interviews with a retired base employee (Richard Law), conducted in 1990, the area immlediately 

adjacent to and southwest of Sites 6 and 7 was identified as the location of the Site 7 trenches. 

Investigations in this area (geophysical, soil gas, soil sampling, and test pitting) failed to confirm the 

presence of waste material or trenches. The study area was extended to the other areas identified on 

Figure l-3 to investigate the possibility that disposal occurred in a broader area. As indicated earlier, 

these investigations did not reveal the presence of disposal activities. These investigations are further 

detailed in Sections 2 and 4 of this report. 

It is concluded, judging from the type of disposal methods encountered and type of waste identified, as well 

as the areal extent of the investigations, that the completed investigations have included what was originally 

reported as Site 7 (see Appendix A). Apparently, the Site 7 location was mis-labeled when information was 

transferred from the original 1980 Navy document to the 1981 Notification of Hazardous Waste Sites, and 

Site 7 actually exists north of the patrol road. Investigations have been unable to confirm the location or 

existence of Site 7 disposal trenches or sludge in the suspecteddisposal areas south and west of the patrol 

road. Aerial photography also indicates that the patrol road and other general access roads in and around 

the area have been relocated over the years. Therefore, it is concluded that both reported Site 6 and 

reported Site 7 are located together in the area labeled Sites 6 and 7 on Figure 1-3. 
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2.0 SUMMARY OF INVESTIGATIONS 

This section summarizes the nature of RI work performed at the subject sites. Specific findings regarding 

the physical characteristics and nature and extent of contamination at Sites 6 and 7 are presented. These 

findings are evaluated in detail in subsequent chapters. 

RI work addressing soils and waste at Sites 6 and 7 was conducted in phases. The Phase I RI (SMC 

Martin, 1991) included cursory soil gas and geophysical surveys and several exploratory test pits, and the 

Phase II RI (HNUS, 1992) was limited to sampling of soil from four borings. Based primarily on the 

findings of the Aerial Photo Site Analysis for NAWC Warminster (EPIC, 1994), a more comprehensive 

Phase III RI was performed. Phase III geophysical and soil gas survey results for Sites 6 and 7 and soil 

sample results were reported in letter reports submitted in 1995 (Halliburton NUS Preliminary Geophysical 

Survey Results, April 19, 1995; Halliburton NUS Additional Geophysical Results for Site 6, May 22, 1995; 

and Halliburton NUS Proposed Subsurface Soil Investigation for Area B, July 26, 1995) and in a draft 

Phase III RI issued in 1996 (HNUS, 1996). The balance of Phase III RI results for Sites 6 and 7 were 

reported in a Draft Site 6 Removal Evaluation Report (B&R Environmental, 1996), which also 

recommended a removal action at Sites 6 and 7. Based on findings of the Phase III RI work, a 

supplemental RI was performed at Sites 6/7 in 1997, with the findings included in a Preliminary Data and 

Risk Evaluation Report (B&R Environmental, 1997). Based on the RI work referenced above, a removal 

action was performed at Sites 6 & 7 in May through July 1997. The results of post-removal action soil 

sampling and a preliminary evaluation of the residual risk presented by soils and wastes at Sites 6/7 were 

presented in a Draft Site 6 Summary Report issued in January 1998 (B&R Environmental, 1998). 

The collective scope and results of all geophysical survey, soil gas survey, surface soil sampling, and 

subsurface soil sampling investigations performed as part of RI work at Sites 6/7 are summarized below. 

2.1 GEOPHYSICAL SURVEY 

Electromagnetic conductivity surveys were performed during the Phase I RI at Site 6 and the area 

immediately across the patrol road southeast of the Sites 617 area. The survey conducted at the site 

consisted of one baseline trending north 70 degrees east, and 11 profile lines running perpendicular to this 

baseline. The survey conducted in the southeastern area consisted of nine northwest to southeast profile 

lines and two northeast- to southwest-trending profile lines. 

Figure 2-1 depicts the Phase I RI Sites 6/7 survey area and presents the survey findings. Two separate 

areas of anomaly were noted within Site 6/7. These areas were identified as general suspected disposal 

areas. In addition, the survey also identified areas of potential surface and/or buried metal (ferrous) 
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objects. These are shown on the referenced figure. It should be noted that the irregular and wide spacing 

of the profile lines used to conduct this survey limit the ability to interpret the data and to identify discrete 

possible trench areas. 

‘-- 

The Phase I RI survey and results from the southeastern area are shown on Figure 2-2. This survey, 

although also limited by the spacing of profile lines and measuring stations, identified two areas of 

anomalous readings. No evidence of buried metal was identified. The two areas identified were noted as 

weak signals or anomalies slightly above background readings. Subsequent excavations confirmed a 

bedrock pinnacle present at the more southwestern area. No discrete findings were noted from 

subsequent investigations at the other area. 

Additional geophysical surveys were conducted throughout the study area as part of the Phase III RI and 

supplemental investigations. These surveys were described along with the survey findings in the 

referenced 1995 letter reports, the Final Supplemental Field Sampling Plan (B&R Environmental, 1997) 

and a letter report issued in February 1997 (B&R Environmental, Supplemental Geophysical Survey 

Results for Site 6, Naval Air Warfare Center, Warminster, Pennsylvania, February 3, 1997). The following 

presents a summary of the survey methods and findings from the Phase III RI and supplemental 

investigations. 
_- 

Surface geophysical surveys [electromagnetic (EM) conductivity] were conducted throughout the study 

area. These surveys were performed to better characterize and delineate the potential areas of disposal. 

The survey also was conducted to identify the presence of potential buried metal objects. The survey was 

conducted in two modes. The conductivity (quadrature) mode was used to map electrical conductivity 

anomalies possibly caused by the presence of disturbed soils, waste, or contaminants. The compensation 

(in-phase) mode was used to map areas possibly containing large metallic objects. 

The field work was performed using a Geonics EM31 terrain conductivity meter. The EM31 works by 

transmitting an electromagnetic signal from the transmitting coil. The signal induces a secondary signal in 

the ground that is then measured by a receiving coil. The phase change in the signal received from the 

transmitted signal is proportional to the ground conductivity. The amplitude of the portion of the signal 

received, which is in phase with the transmitted signal, can be used to identify highly conductive materials, 

such as metal. 

Readings are relative, not absolute; therefore, all surveys utilized intersecting profile lines to establish grid 

systems to aid in establishing relative differences across the target areas. Survey lines were generally 
- 
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laid out perpendicular and/or parallel to the orientation of the linear features within each survey area, as 

identified in the Phase III RI work plan (HNUS, 1995). The number of profile lines recorded and the areas 

covered were significantly increased, at the direction of the Navy, from those indicated by the work plan.- 

The general study area included those areas identified as possible disposal areas by previous RI 

investigations, EPIC analysis, field observations, and further review of aerial photographs. The actual 

number and location of the EM survey profile lines are shown and discussed in the April 19, 1995, May 22, 

1995, and February 3,1997 letter reports (HNUS, 1995; HNUS, 1995; and B&R Environmental, 1997). 

The length, spacing, and orientation of the profile lines were determined using a compass and msasuring 

tapes. Profile line spacings vary from 20 to 35 feet based on the size of the investigation area or target and 

on the locations of any obstructions. Conductivity measurements were recorded on 5-foot station spacing 

intervals for all profile lines. Each profile line and station location was measured relative to staked reference 

points so they could be accurately located during subsequent RI activities. In addition to the general profile 

lines run throughout Site 6, individual profile lines were oriented along the center line of suspected trench 

areas. The locations of the trench areas were determined using the provided aerial photographic 

interpretation and coordinates. These locations were supplemented by performance of work in areas that 

were identified in the field as surface depressions and/or as unusual features. 

The EM31 was set up, and functional tests and field calibration were performed according to the 

manufacturer’s instructions at the beginning of each day and before surveys were performed. Functional 

tests included a battery test and zero adjustment, if necessary. Field calibration included a check of the 

instrument phasing (and adjustment, if necessary) and a check of the instruments sensitivity. These tests 

and calibrations were performed in a background setting free of buried waste or other cultural sources of 

interference, based on available information. The automatic data logger used with the EM31 was 

programmed, operated, and downloaded according to the manufacturer’sinstructions. 

The EM31 was operated in the normal (face-up) orientation and at the normal (hip-level) height of 

approximately 1 meter above the ground surface. At each survey point, both the quadrature and in-phase 

measurements were recorded into the attached automatic data logger by pressing the EM-31 record button. 

Both measurements were also visually observed on the instrument display gauge using the most sensitive 

range setting possible for each set of values. During the survey, all potential sources of interference, such as 

fences or underground utility lines, were noted, along with their orientation and location with respect to the 

survey points. Any ground surface features that might correspond with EM anomalies were also noted. 

Whenever possible, survey profiles were extended at least three stations beyond any anomalous readings. 
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Ground conductivity data underwent a preliminary quality and content review in the field as they were being 

acquired. All geophysical data were downloaded and reviewed at the end of each day of acquisition. 

Electronic data files were created and saved, and the data were displayed in tabular numerical form, as- 

graphs of individual profile lines, and as contour maps of data from all profile lines. Site sketch maps 

showing the locations of all profile lines, significant cultural features, EPIC features marked by the Navy, and 

any evidence of soil disturbance/wastedisposal were drawn to scale. The site sketch maps and graphs of 

-- 

qu,adrature and in-phase measurements (terrain conductivity and percent of phase transmitted) versus 

station number for selected profile lines are included in the referenced RI letter reports. Additional data were 

acquired as necessary following review of the existing data. 

Figure 2-3 depicts the areas surveyed and the major anomalies identified during the survey. In general, 

the survey identified a wide-spread low-level anomaly indicating widespread soil disruption, several 

locations of suspected buried metal, and other specific areas of potential disposal or disruption. Several 

of these areas were consistent with the EPIC analysis, and others appeared to be different or in addition 

to the EPIC features. Each of these are discussed below. 

Probable Trench TR 12 and Probable Pit P7 

A linear pattern of surface depressions and conductivity and in-phase anomalies occurs near and parallel 

to TR12. The surface depressions and anomalies occur in a pattern consistent with the data and location 

provided from the aerial photographic interpretation. The estimated location of P7 occurs within the area 

of surface depressions and EM anomalies associated with TR12. The approximate length of the 

TR12/P7 anomaly is 260 feet. . 

Probable Pit P6A 

A pit-like surface depression, 3 to 4 feet deep, and corresponding conductivity and in-phase anomalies 

occurred between TR12 and TRII. Exposed concrete and metal debris were observed in the bottom of 

this depression. This feature is designated as P6A. The location of P6A is confirmed by a surface 

depression and an EM anomaly. EM data indicate that this probable pit does not extend significantly 

beyond the area of the observed surface depression. The estimated dimensions of P6A are 20 feet by 25 

feet. 

Figure 2-3 
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Probable Trench TRGB - 

A surface depression was found between P6A and TRl IITRGC. This feature was designated as probable 

TRGB. The eastern half of this depression is well defined, 3 to 5 feet deep, and has exposed waste 

including a 55gallon steel drum in the bottom. In the western half, the surface depression is poorly 

defined and there is no significant EM anomaly. Either the trench is not present here or the material within 

it has no significant metal content and has little conductivity contrast with the surrounding soils. The 

approximate length of the TRGB anomaly is 100 feet. 

Probable Trench TR 11 and Possible Trench TRGC 

Surface features throughout the TRll area indicate that all or most of the area has been excavated, filled, 

regraded, or otherwise disturbed. These features include uneven surfaces sometimes containing linear 

patterns of lower or higher ground; mounds of soil and rock; graded soil berms and drainage swales; and 

surface piles or exposures of concrete, asphalt, and other construction debris. 

Possible Trench TR13 

No specific EM anomalies related to suspected trenches or buried wastes were observed in the TR13 

area. A smooth, steady increase in terrain conductivity is observed from south to north within the northern 

half of the survey area. This trend is interpreted to represent natural geologic conditions. No significant 

trends or anomalies were observed in the in-phase data. The ponded water and saturated surface soils 

observed in parts of the survey area appear to have little or no effect on the EM data. 

Possible Trench TRGD 

This apparent anomaly is located near the center of Sites 6 and 7. The strike of this anomaly is roughly 

northeast to southwest, slightly different from the other observed linear anomalies. No significant surface 

features were observed corresponding to this anomaly. The eastern end appears to be clearly defined. 

The EM anomaly associated with TRGD is well defined and indicates that significant amounts of metal 

occur throughout this feature. Much smaller EM anomalies were observed corresponding to the location 

of two small surface depressions and one small soil mound west of the TRGD anomaly. The estimated 

length of the TRGD anomaly is 120 feet. 
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Possible Trench Southwest of TRGD 

A shallow surface depression, about 5 feet wide and 100 feet long, was noted southwest of feature TRGD. 

This depression parallels a tree line and is oriented in a northeast-southwest direction. Geophysical 

survey data confirmed a slight variation in in-phase data along this depression. Conductivity data did not 

exhibit significant variations. The data indicate that this depression may be an expression of a former 

trench but indicates that no significant amount of metal exists within the area. 

The tree-covered mound immediately southwest of this area was also surveyed and inspected. The field 

observations and geophysical data that were collected suggest that this mound contains significant 

quantities of rock and construction debris. This is consistent with previous reports and observations. No 

significant evidence of metal debris was evident. 

Possible Trench TRGG 

Several EM anomalies were observed in the TR4 area and may be related to deposits of construction 

debris or to subsurface utilities. Construction debris, composed primarily of concrete, steel-reinforced 

concrete, rock, brick, and cement block fragments, and some metal objects are exposed throughout this 

area. Similar debris is exposed at some areas of the surface and in animal burrows along the eastern, 

sloping edge at Sites 6 and 7. The remaining anomalies may be related to suspected trenches or pits and 

buried waste or to buried construction debris. 

Feature TR-4 was not definitively identified or located using geophysical survey techniques. The 

presence of the construction debris and surface features noted above made it difficult to positively identify 

the location of this feature. 

Possible Trench TRGE 

A linear anomaly occurs near the southern portion of Sites 6 and 7 near the patrol road Patrol Road in the 

vicinity of TR4. This feature has been designated as possible TRGE. The linear nature of this feature 

suggests that material filling a trench is one possible source of the anomaly; however, such an anomaly 

could also result from a linear trend of higher metal content within buried construction debris. The location 

of TRGE corresponds closely to an area of several small surface depressions, further indicating that 

subsurface conditions here differ from surrounding areas. The approximate length of the TRGE anomaly 

is 170 feet. 
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Probable Pit P6F 

A strong in-phase anomaly was observed upgradient of Wells DG-18 and DG-9 near the patrol road in the 

southern part of Sites 6 and 7. This feature has been designated as probable Pit P6F. The area is about 

70 by 70 feet in size. A portion of P6F lies within an area of significant amounts of exposed colnstruction 

debris. This anomaly does not correspond with an EPIC feature. Terrain conductivity data for this 

anomaly were inconclusive. 

Possible TR6 

Geophysical surveys in this area confirmed the presence of north-south- to southwest-trending storm 

sewer line in the southeastern portion of the survey area and an electrical line in the northern portion of 

the area. No evidence suggesting the presence of trenches or buried waste was encountered in this 

survey area. 

The survey conducted west of the patrol road revealed the presence of several cultural features but no 

indication of waste disposal activities. The geophysical data confirmed the presence of a building 

foundation and a buried utility/telephone line. 

Small areas/piles of soil and construction debris were noted in the northern cover of the survey area near 

the patrol road and in the former road bed near the southwestern corner. 

2.2 Soil Gas Surveys 

During the Phase I RI, soil gas surveys were performed throughout Site 6 with a limited degree of 

success. Total organic vapor readings, using a field instrument, were recorded at various locations within 

the site, with detections ranging from 1 to 52 ppm. No specific compounds were identified and 

subsequent attempts to confirm these findings using a gas chromatogram were unsuccessful. 

No soil gas samples were obtained during Phase II RI investigations. 

A soil gas survey was conducted at each area of concern during the Phase III RI. The primary objective of 

the survey was to identify possible sources of VOC contamination found in local groundwater. (See 

Phase II RI, HNUS 1993, and the Area B Hydrogeologic Report, HNUS 1995.) The survey was 

implemented to measure the concentrations of VOCs in soil gas around suspected source locations. 

Elevated VOC levels in soil gas could indicate soil and/or groundwatercontaminated with VOCs. Information 
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obtained from the soil gas survey was combined with data from the EM survey to better locate subsurface 

soil borings and test pits. - 
- 

Where possible, soilgas survey lines were laid out perpendicularand/or parallel to the orientation of the linear 

features within each survey area and generally matched the profile lines used during the EM survey. The 

Phase III EM survey results, the EPIC aerial photograph analysis, and the findings from previous 

investigations (e.g., Phase I RI, Phase II RI) were used to focus the soil gas survey on the most likely 

suspected source locations. Survey line spacing varied from IO to 50 feet based on the size of the 

suspected source to be investigated and on the presence of obstructions. Based on evaluation of the initially 

sampled points, additional soil gas locations were sampled using a refined sampling grid. The soil gas 

survey areas and results were presented in the July 26,1995 Phase III letter report (Proposed Subsurface 

Soil Investigation for Area B, B&R Environmental, 1995). Summary and interpretation of the results are also 

presented in the October 1995 Sampling and Analysis Plan (SAP) and the Final Supplemental Field 

Sampling Plan, Site 6 (B&R Environmental, 1997). Figure 2-4 shows the area of the soil gas survey. 

Soil gas sampling was performed using the hollow-probe method (Geoprobe). The probe and probe tip were 

driven into the ground to a specified depth using an electric hammer drill (Bosch hammer) or a power auger. 

The actual depth was specific to the suspected source being investigated but ranged between 3 and 12 feet. 

The hollow probe was lifted to retract the probe adapter and expose the lowest 2 to 4 inches of soil at the 

bottom of the hole. Polyethylene (PE) tubing with a threaded end piece was tightened to the expendable 

point adapter at the bottom and connected at the surface to silicon tubing attached to a peristaltic pump. The 

peristaltic pump was used to purge the assembly before sampling and to extract soil gas from the interstitial 

soil pore space. A Tedlar bag was connected to the sampling pump, filled with soil vapor, and sealed until 

analysis. The hollow probe and adapter assembly were removed and decontaminated between samples 

following standard protocol. A fresh length of PE tubing was used for each hole. 

- 

Soil gas analysis was performed in the on-base field trailer using a Hewlett Packard GC equipped with a 30- 

meter, 0.25 mm inner diameter (ID) capillary column that was coupled to a photoionizationdetector (PID) in- 

series with an electron capture detector (ECD). The GC was optimized for rapid (less than 7.5 minutes per 

run) analysis for acetone, 2-butanone, benzene, toluene, ethylbenzene, total xylenes, styrene, 

tetrachloroethene (PCE), trichloroethane (TCE), 1 ,I, 1 -trichloroethene, carbon tetrachloride, chloroform, 1 ,l- 

dichloroethene, 1,2-dichloroethene, 1,2-dichloroethane,and 1 ,ldichloroethane. 

Calibration standards were diluted from certified methanolic standards into water using 40 ml VOC vials, 

leaving a IO-ml headspace. 400 pl vapor aliquots were injected after heating standards to 70 degrees 
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Centigrade for 5 minutes and shaking for 30 seconds. An initial three-point calibration was performed and 

the practical quantitation limit (PQL) for each compound was established as one-half of 1:he lowest 

concentration standard. The method achieved PQLs in the range of 0.03 to 0.3 ugll for trichlorinated and 

tetrachlorinated compounds, followed by PQLs between 2 and 6 ug/l for compounds with carbon double 

bonds or aromatic rings, and PQLs between 15 and 50 ug/l for dichlorinated alkanes, acetone, and 2- 

butanone. 

A continuing calibration standard was analyzed at the beginning of each day and repeated after every 15 

injections. Subsequent continuing calibrations were assessed to verify stable system response; if response 

decreased by -60 percent or increased by +I 00 percent for more than one compound, then new calibration 

factors were required for all compounds. In the event of calibration error caused by systematic problems 

(e.g., syringe or detector malfunction), corrective action was taken and followed by a new standard injection 

and calibration factor update. 

Analytical quality control procedures were followed for field blanks, field duplicates, syringe blanks, holding 

times, and decontamination. Duplicate samples and Tedlar bag blanks were collected at a frequency-of one 

per 20 soil vapor samples. Syringe blanks were run for every 20 injections and after highly contaminated 

samples. High-level samples were followed by syringe cleaning and bake-out. Tedlar bags were flushed 

with three volumes of air between each use and were discarded if leaks were found. Syringe performance 

(plunger resistance, methanol dispensing, and injection spike size) was monitored to ensure the absence of 

leaks or blockage. 

Syringes were repaired/replaced at the first symptom of malfunction. Analyses were required to be 

performed within 8 hours of sample collection. 

Results were reported in units of aqueous ug/l, equivalent to the corresponding calibrated headspace 

concentration. For compounds quantifiable on both detectors, the detector with lower detection liimits was 

consistently reported, except when sample levels were above the linear range. A screening-level data 

validation was performed via electronic linking of sample and associated blank data files, after which results 

were incorporated into a database. 

The soil gas survey was completed in 1995 and, as indicated above, the results were reported in the 

referenced July 1995 letter report. Although additional surface geophysical surveys were conducted in the 

western portion of the study area during supplemental investigations completed in 1997 (see Section 2.2) 

no additional soil gas surveys were conducted in this area. Surface and subsurface soil samples were 

collected throughout this area in 1997 to characterize this portion of the site (see Section 2.3). 
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No significant contamination was detected in soil gas samples collected from the southern and r__l 

southwestern study areas, with the exception of one sample that contained a reported concentration of 

150 ug/l of total xylenes. This single positive sample was collected from the northwestern end of the most 

southern feature, identified as Possible Trench 6 (POSSTRG) (see Figure 2-4 for feature location). Other 

samples around this sampling point did not contain significant levels of any contaminant. 

Figure 2-5 depicts the soil gas sampling locations and analytical results that appeared to contain contaminant 

concentrationsabove the trace level (or nondetect) concentrationsidentified in other site samples. 

As depicted in Figure 2-5 and as reported in the referenced letter report, the most significant soil gas VOC 

concentrations were detected in the southern portion of Sites 6/7, adjacent to the patrol road. This area 

was also identified during the geophysical survey as a possible disposal pit (Probable Pit P6F). Soil gas 

sampling points were intensified in this area to better characterize the possible source area. The soil gas 

results, as shown on Figure 2-5, confirmed the presence of VOCs, specifically tetracholorethene and 

trichchloroethene, at significant concentrations in close proximity to the suspected pit area. This area is 

also immediately upgradient of monitoring wells that exhibited similar VOC contamination. Subsequent to 

the soil gas survey, additional wells were drilled in this area. Analysis of samples from these wells 

confirmed the presence of these VOCs in the groundwater (HNUS Area 6 Hydrogeologic Report, 1995; 

and Summary Report for Area B Groundwater, Tetra Tech NUS, October 1998). 
_-. 

Other soil gas sample results, in general, were sporadic and at low levels but coincided with evidence of 

previous disposal areas. A monitoring well was subsequently installed immediately downgradient of 

features TRI 1 and TR12. No VOCs were detected in samples collected from this well (HNUS, 1995 and 

TtNUS, 1998). 

2.3 SURFACE SOILS 

A total of 33 surface soil samples were collected at Site 6 (see Figure 2-6). Twenty surface soil samples 

were collected during the Phase II RI. These samples were collected at the surface of suspected disposal 

areas. Thirteen additional surface soil samples were collected during the February/March 1997 

supplemental field investigations. These samples were collected to augment existing surface soil data 

and to ensure adequate characterization of the area. The samples, in general, were analyzed for Target 

Compound List (TCL) VOCs, semivolatile organic compounds (SVOCs), pesticide/polychlorinated 

biphenyls (PCBs), and Target Analytes List (TAL) inorganics. Appendix B contains the analytical results 

for all samples (Phases II and III), and Sections 4 and 5 evaluate these results. 
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During the Phase III RI, IO surface soil samples (and one duplicate sample) were also collected from the 

area south and west of the patrol road (Figure 2-7). All samples were analyzed for TCL volatile organics, 

TCL semivolatile organics, TCL pesticides, PCBs, and TAL metals. The surface soil samples were 

collected near TR6 and a possible disposal area northwest of the TR6 samples. 

2.4 SUBSURFACE INVESTIGATIONS 

Subsurface investigations have included soil boring, test pit, and sampling investigations. Geophysical 

surveys were used to investigate possible disposal areas identified in aerial photographs and to help 

define other suspected features. Soil borings were used to examine subsurface profiles and to obtain 

depth-specific samples. Test pits were excavated to confirm disposal locations, to investigate areas of 

suspected activities, to examine the site content, and to allow for sampling of specific horizons, depths, 

and target material. 

Six test pits were excavated near the perimeter of the suspected disposal area during the Phase I RI. 

These test pits confirmed the presence of buried debris, trash, rubble, construction debris, and an empty 

paint drum. No samples were collected during this investigation. 

The Phase II RI consisted of collecting samples from four borings. These borings were advanced in the 

western portion of the site. Samples were analyzed for full TCL organic and TAL inorganic analyses. No 

significant findings were reported from these borings. 

Additional soil borings and extensive test pit investigations were performed following more extensive 

geophysical surveys. Test pits and soil borings were advanced during an initial removal investigation 

conducted in April 1996 and were supplemented with additional ,excavations in January/February 1997. 

Twenty-six test pits and 13 borings were advanced during the 1996 investigation. In general, the test pits 

averaged 20 feet in length and 4 feet in width and were excavated to bedrock or below evidence of 

disposal activities. Soil borings were advanced to approximately 10 feet or to bedrock. Ted: pit and 
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boring locations were selected to confirm and define the extent of suspected disposal areas and to 

investigate specific geophysical survey findings. In addition, some test pits and borings were placed at 

regular intervals across a specific feature to investigate its content. A total of 38 subsurface samples were 

collected for a variety of TCL organic and TAL inorganic analytical parameters during this investigation. 

The 1996 investigation was supplemented with additional geophysical studies and test pit and soil boring 

investigations in January/February 1997. The purpose of these investigations was to further define and 

investigate specific features, as well as to provide general coverage and data from the entire site. An 

additional 15 test pits and 23 soil borings were advanced, logged, and sampled during the 11997 field 

investigation. A total of 70 additional samples, collected from various depth and waste disposal horizons, 

were collected during this investigation and analyzed for a variety of TCL organic and TAL inorganic 

analyses. 

Figure 2-8 shows the locations of the test pits and soil borings performed within Sites 6 and 7, with the 

exception of the Phase I RI test pits. No samples were collected from these test pits, whlich were 

excavated at the perimeter of the suspected disposal area. Figure 2-7 depicts the test pit and boring 

locations conducted in the southern and western investigation area. 

The test pit, boring, and sample logs for the Phase III and supplemental sampling events are presented in 

Appendix E. Detailed discussions and the subsurface findings are presented in the Site 6 removal 

evaluation report (B&R Environmental, Site 6 Removal Evaluation Report, August 1996) and the March 

1997 letter report (B&R Environmental, Preliminary Data and Risk Evaluation Site 6, Area B, March 31, 

1997). In general, bedrock was encountered during boring and test pit excavations at depths ranging from 

5 to 17 feet below ground surface. Soil cover was present throughout the site, ranging in depth from I .5 

feet over some waste materials to bedrock, depending on the location of the boring or test pit. Some of 

the suspected disposal areas, specifically portions of TR12, P6A, and TRGB, exhibited significant 

subsidence, and construction debris, drum fragments, and general refuse were visible. In addition, large 

concrete slabs and construction debris were visible in portions of TRGG and deposited on the surface of 

the site along the slope immediately north of the patrol road. In general, subsurface investigations 

indicated that the entire area between TR13 and the patrol road to the east and from the southern patrol 

road to TR12 was disturbed. Test pits in the southern portion of the site (TRGE and TR4) indicated the 

presence of several feet of soil cover over several feet of concrete and construction rubble placed over 

what appeared to be the previous vegetated top soil. This layer of cover ranged in depth from 6 to 11 feet 

below ground surface. However, a test pit excavated at the southern end of TR-4 encountered waste 

material (dark brown oxidized material) at 2 feet below ground surface. Test pit TP29 encountered what 

appeared to be TR-4. The depth to the top of the apparent trench at TR4 increases to the north, and the 
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total depth or thickness of the waste material decreases from 4 to 1 feet. The same trench and/or material 

was encountered in Test Pits 35 and 36. The depths to the top of the waste material were 7 and 9 feet in 

these test pits, respectively. Excavations in the P6A area (TR23 and TP24) encountered a large area of 

charred debris mixed with general refuse. This material ranged in depth from 3 to 6 feet. A perched water 

table was encountered. 

Other notable findings included the presence of industrial/commercial trash, waste, and debiris in the 

western portion of TRGE. This material was overlain with several feet of construction debris, concrete, 

and asphalt and several feet of soil. The test pit excavated through P6A (TR12) encountered similar trash 

and debris, as well as the presence of a pale green clay-like material and discarded pesticide cans and 

containers. These containers were removed for disposal through the Navy’s hazardous waste! (RCRA) 

program. Portions of deteriorated drums were encountered in a few of the areas identified through 

surface geophysics. Crushed and deteriorated drums, portions of drums, or metal containers were 

encountered at TPIO, TP14, TP18, TP19, TP26, TP27, TP29, and TP33. Material and soils in and around 

these drums were sampled and all materials were disposed off site through the Navy’s hazardous waste 

management program. 

Analysis of material contained within the drums did not reveal the presence of waste similar to the 

contamination found in groundwater. Nor did any of the analyses indicate the presence of a large volume 

of concentrated waste material. All of the drums were deteriorated and/or crushed. Sample data and 

complete descriptions of the drums are presented in the referenced Removal Evaluation Report (B&R 

Environmental, 1996) and the 1997 letter. report (B&R Environmental, 1997). Samples from material 

within the drums and later removed from the site (samples TP-1001, TP-1401, TP-18-01, TP-1!301, TP- 

27Wl) are not reported or evaluated in this report. However, data from soils and material sampled around 

and beneath the drums are presented and evaluated in this report. 

Other materials encountered in areas associated with significant geophysical readings consisted of 

concrete rubble, construction debris, scrap metal, and general refuse. Portions of TR-11 contained a layer 

of red-clay sludge-like material from 3 to 7 feet below ground surface. This same material was 

encountered in the southeastern end of TR-12, ranging in depth from 2 to 5.5 feet. 

As indicated above, a total of 108 samples were obtained during the Phase Ill and supplemental 

subsurface investigations. 
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2.5 REMOVAL ACTIONS 

Upon completion of the RI and supplemental investigation, the Navy decided to take immediate removal 

actions at three “hot spots” within Sites 6 and 7. These three areas, where contamination levels 

consistently exceeded screening levels, were referred to as pit P6A, a portion of feature TRGE, and pit 

P6F (see Figure 2-8). Based on an initial review of site findings and data, the Navy concluded that these 

three areas contained consistent concentrations of contaminants greater than screening levels established 

for the protection of human health and concluded that these areas might have also presented the greatest 

likelihood of a source for groundwater contamination. Feature P6F contained the only significant levels of 

VOCs found anywhere on site. In addition, as described in Section 2.4, field observations from these 

areas identified clearly definable concentrations of disposed waste and materials- 

Removal actions were performed in all three areas in accordance with the April 28, 1997 work plan (Foster 

Wheeler, 1997). Samples were collected from each area for the purpose of waste characterization. 

Excavation and removal continued until all post-excavation samples confirmed the absence of target 

compounds in excess of clean-up goals established by the BCT. 

Clean-up goals, sample collection requirements, and analytical methods were defined in the Draft 

Verification Sampling Plan (B&R Environmental, August 1996). The final clean-up goals were established 

to provide human health protection based on a recreational land use scenario and for the protection of 

groundwater based on Maximum Contaminant Levels (MCLS). The referenced Verification Sampling and 

Analysis Plan details the process used to develop the clean-up goals. The established risk-based clean- 

up goals ensured that no single compound in any single sample contributed to cumulative risk greater 

than 1 E-06 for carcinogens or a cumulative HI of 1 for noncarcinogens. 

Samples were collected from the floor and side wall areas of all three excavations. Sampling points were 

selected according to the criteria established in the referenced sampling and analysis plan. EPA was 

consulted during the selection of actual sample locations and provided oversight through a contractor 

during the sampling effort. Analytical results were reported to the BCT in a series of letter reports (B&R 

Environmental, various letter reports, 1999) as they became available. When contaminant levels 

exceeded the clean-up goal, additional excavation and sampling occurred until all sample results revealed 

levels below the clean-up criteria. Analytical parameters for samples collected after re-excavation were 

limited to those compounds that exceeded criteria in earlier samples. A complete set of all analytical data 

collected during the removal action is presented in Appendix C. 
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Approximately 3,698 tons of material were excavated and removed from the areas shown on Figure 2-9. 

Of this, approximately 3,649 were disposed as nonhazardous waste. The remaining 49 tons were 

disposed as hazardous material due to the presence of PCBs. The Close-out Report (Foster Wheeler, 

1997) presents details regarding the removal actions. 

As indicated above, removal excavations continued until all post-excavation sample analytical results were 

below the clean-up levels. Table 2-1 presents a summary of analytical results for all positively identified 

compounds from all final removal verification samples by excavation area and presents the clean-up goal 

for each compound. The only VOC positively identified in the final verification samples was acetone, a 

common laboratory contaminant. A complete presentation of all verification sample results, including 

excavated material, is contained in Appendix C. 

In addition to the excavation and removal of material and soils within P6A, TRGE, and P6F, the Navy 

removed and disposed of the large volume of construction debris present on the surface within the 

southern and southwestern portions of Sites 617. Foster Wheeler Environmental Corporation (FWEC) 

removed the debris and disposed it off site as part of the removal action. After completion of al3 removal 

activities, FWEC placed clean fill material within the excavations and covered fhe areas with top soil and 

completed regrading and seeding of these and all work areas. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

aluminum 

antimony 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium 

cobalt 

copper 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

silver 

sodium 

thallium 

vanadium 

w-PGA-01 W-P6A-02 W-P6A-03 w-P6A-05 w-P6A-06 W-P6A-07 W-P6A-09 SELECTED ARARS 

Side wall Side wall Side wall Side wall Side wall Floor Floor Risk-Based 

Concentrations 
Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A for Recreational 

05/l 9197 05/I 9197 05/l 9197 05/19/97 05/I 9197 05/19/97 05119197 Exposure to Soil 

mWg mglkg mgW mdkg m@kg mf#kg mdkg mglkg 

15600 20000 17100 16900 19200 21100 28500 1390000 

2.6 UR 2.4 UR 2.5 . UR 2.5 U 3.7 K 3 K * 2.6 U 50.5 

3.6 K 4 K 4.7 K 8.4 8.4 3.5 K 2.5 K 8.40 

92.6 51.6 56.5 96.1 46.9 68.7 81.5 8840 

0.74 2 1.2 1.1 0.65 1.9 1.5 2.90 

7.8 L 0.41 IJL 0.42 UL 0.42 UL 0.44 UL 0.42 UL 0.62 L 63.1 

5300 J 1400 J 1380 J 1380 J 791 J 1110 J 335 J 

1460 E J 71.1 J 56.4 J 28.2 J 26.2 J 24.8 J 26.1 J 631 

17.4 J 10.7 J 11.3 J 9 J 8.5 J 22.2 J 26.3 J 7570 

85.4 L 16.9 L 13.8 L 11 L 15.5 L 9.2 L 39.1 L 5050 

50800 E J 38400 E J 23800 J 17300 J 26300 J 35100 J 15500 J 37900 

41.8 J 14.1 J 14.8 J 15.8 J 10.3 J 19.3 J 6.6 J 

1610 J 2460 J 2450 J 1830 J 2480 J 2880 J 1970 J 

542 J 387 J 320 J 656 J 217 J 1050 J 351 J 2900 

0.91 0.05 0.04 U 0.1 0.04 U 0.04 U 0.04 U 37.9 

17.1 18.4 14.7 13.1 14.9 16.5 11.7 2520 

749 1590 1350 709 1090 2100 637 

45.5 J 1.2 J 2 J 0.59 J 0.72 J 0.61 J 0.4 J 631 

75.8 J 67.5 J 69.2 J 64.7 J 64.7 B 86.6 J 85.6 J 

1 J 0.43 UL 0.46 J 0.44 UL 0.64 J 0.44 UL 0.48 UL 10.1 

27.1 28.4 27.3 29.7 42.5 25.1 27.5 884 

Result exceeds the recreational risk-based concentration (RBC) benchmark. 
Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

i 
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LOCATION: 

DATA SOURCE: 
Concentrations 

for Recreational 

NOTES: 

: 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

-- 

-- 
-_ 
-- 

__ 
__ 
__ 

Result exceeds the recreational risk-based concentration IRBC) benchmark. 
Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Nondetected result is considered biased low due to exceedance of technical quality control criteria. 
Nondetected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

aluminum 

antimony 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium 

cobalt 

copper 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 

:hallium 
:!z. 

1 
5”. 

: :: 
u - 
UJ -- 
UL -- 
UR -- 
L -- 
K - 
B - 
R -- 

Result exceeds the recreational risk-based concentration (RBC) benchmark. 
Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a nondetected result as reported by the laboratory. 
Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

W-PGA-1 1 

Floor 

Pit P6A 

06/I 0197 

wlkg 

nla 

n/a 

nla 

n/a 

nla 

nla 

nla 

n/a 

nla 

nla 

n/a 

n/a 

n/a 

nla 

nla 

n/a 

n/a 

n/a 

nla 

nla 

n/a 

w-PGA-12 W-P6F-02 W-P6F-03 W-P6F-04 w-P6F-05 w-P6F-06 SELECTED ARARS 

Side wall Side wall Floor Side wall Floor Floor Risk-Based 

Concentrations 
Pit P6A Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F for Recreational 

06124197 05122l97 05122197 05l22l97 05122197 05122197 Exposure to Soil 

wlkg Wkg mglkg Wkg mglkg Wkg Wkg 

nla 11400 J 12700 J 13300 J 9370 J 10700 J 1390000 

n/a . 3.6 J 8.6 J 3.6 J 3.5 . J 2.9 J 50.5 

nla 7 6.1 K 5.2 3.4 K 5.5 8.40 

n/a 39 J 189 J 82 J 55.6 J 66.5 J 8840 

nla 0.44 0.74 1.1 0.76 1.2 2.90 

n/a 0.41 UL 13.7 0.42 UL 0.94 L 1.5 63.1 

nla 394 3100 571 t310 1390 

nla 26 J 370 J 17.7 J 53.9 J 60.6 J 631 

nla 5.9 K 13.1 K 8.7 K 9.6 K 11.1 K 7570 

n/a 11.5 170 12.6 19.1 23.4 5050 

n/a 20700 J 36900 J 17800 J 20400 J 23000 J 37900 

119 K 9.5 164 10.5 8.3 11.8 

nla 1970 J 1690 J 1740 J 1760 J 1540 J 

nla 165 861 650 530 716 2900 

nla 0.04 U 0.36 0.04 U 0.04 U 0.08 37.9 

nla 8.9 L 22.9 11 9.4 L 11.7 L 2520 

n/a 724 660 655 864 601 

n/a 0.31 UL 0.38 L 0.31 UL 0.29 UL 0.4 L 631 

n/a 0.51 24 0.36 U 4.9 4.9 631 

nla 75.3 J 123 J 69.7 J 91.2 J 73.9 J 

n/a 1.5 1.5 0.62 1.1 0.92 10.1 
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Concentrations 

for Recreational DATA SOURCE; 

SAMPLE DATE: 

INORGANICS 

vanadium 

zinc 

SEMIVOLATILES 

benz(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(g,h,i)perylene 

benzo(k)fluoranthene 

chrysene 

dibenz(a,h)anthracene 

fluoranthene 

fluorene 

indeno(l,2,3-cd)pyrene 

pyrene 

PESTICIDESIPCBS 

Aroclor-1260 

w-PGA-12 

Side wall 

Pit P6A 

06124197 

W-P6F-05 

Floor 

Pit 6F 

05122197 

w-PGA-1 1 

Floor 

Pit P6A 

06/10/97 

wlkg 

W-P6F-02 

Side wall 

Pit 6F 

05122197 

mglkg 

29.3 

31.9 . 

Wkg 

2.5 

2.8 . 

6.8 

5.5 

2.6 . 

5.9 1 

1.2 1 

7.9 1 

7.9 1 

5.3 

7.9 1 

w&i 

39 1 

W-P6F-03 

Floor 

Pit 6F 

05l22l97 

wlkg 

31.9 

548 ‘\I 

wlkg 

5.1 

16 . 

10 

16 

11 . 

6.2 

21 

9.5 

7.7 u 

12 

7.7 U 

Wb 

97 

W-P6F-04 

Side wall 

Pit 6F 

05l22l97 

m&t 

25.4 

w-P6F-06 

Floor 

Pit 6F 

05l22l97 

Wkg 

25.4 

37.6 J 

Wkg 

2.6 

4.1 J 

4.2 

3.7 

2.1 J 

5.7 U 

1.1 U 

7.7 U 

7.7 U 

4.2 

10 

w&i 

38 U 

mglkg Wkg 
23.1 nla nla 

nla 

Wkg 

nla 

wlkg 

35.8 . 

Wkg 

28.4 J 

Wkg 

4.5 0.8 1 n/a 

n/a 

0.76 U 

0.77 J 1 . 5.5 

5.2 

5 

1.4 

2 1 

0.92 

1.9 U 

2.4 0.8 1 0.76 U 

5.6 U 7.9 1 nla 5.9 1 

1.2 1 1.6 1 n/a 

11 1 n/a 

1.1 U 

7.6 U 8 L 

13 n/a 

nla 

8 L 7.6 U 

2.8 1.9 U 4.1 

11 1 8 U 7.6 U 

Wkg Wkg 

3790000 

udkg 

6300 

Wkg Wkg 
39 U 37 U nla n/a 

NOTES: 
E 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

- Result exceeds the recreational risk-based concentration (RBC) benchmark. 
- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a nondetected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exosedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
- Positive result is considered biased high due to exceedance of technical quality control criteria. 
- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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q 

NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: W-P6l=-07 

LOCATION: Side wall 

DATA SOURCE: Pit 6F 

SAMPLE DATE: 05122197 

INORGANICS mglkg 

w-P6F-08 

Floor 

Pit 6F 

05122197 

mcth 

W-P6F-09 

Side wall 

Pit 6F 

05122197 

Wkg 

W-PGF-09-DUP 

Side wall 

Pit 6F 

05122197 

mglkg 

w-PGF-10 

Floor 

Pit 6F 

05122197 

Wkg 

W-P6F-12 

Floor 

Pit 6F 

05122197 

mglkg 

w-P6F-15 

Side wall 

Pit 6F 

06llOl97 

wW 

SELECTED ARARS 

Risk-Based 

Concentrations 

for Recreational 

Exposure to Soil 

mglkg 

aluminum 9260 J 10300 J 11300 J 8150 J 11000 J 9450 J nla 1390000 

antimony 7.8 J 4.6 s 2.4 UJ 2.4 UJ 2.4 UJ 2.7 * J nla 50.5 

arsenic 3 K 5.4 K 5.4 4.2 3.3 K 4.3 nla 8.40 

barium 113 J 91.7 J 61.6 J 36.6 J 46.1 J 56 J nla 8840 

beryllium 0.63 0.64 0.72 0.55 0.53 0.58 nla 2.90 

cadmium 38 5.3 0.5 L 0.41 UL 1.1 3.5 nla 63.1 

calcium 10900 2810 1070 902 1260 1390 nla 

chromium 2910 E J 278 J 31 J 18.3 J 58.6 J 168 J n/a 631 

cobalt 28.2 K 10.1 K 10.1 K 7.2 K 5.8 K 8 K nla 7570 

copper 122 80 11.4 11.3 24 16.4 nla 5050 

iron 99100 E J 24800 J 16600 J 14600 J 17800 J 18900 J nla 37900 

lead 76.2 58.4 12.9 9.1 9.5 24.2 n/a 

magnesium 1960 J 1690 J 1340 J 1210 J 1120 J 1370 J n/a - 

manganese 706 470 596 346 369 400 nla 2900 

mercury 0.04 U 0.68 0.04 U 0.04 U 0.07 0.13 nla 37.9 

nickel 32.9 L 23.1 8.9 L 7.5 L 7.8 L 8.7 L n/a 2520 

potassium 668 552 545 441 454 406 nla 

selenium 0.72 L 0.56 L 0.31 UL 0.3 UL 0.45 L 0.31 UL nla 631 

silver 201 17.6 2 0.46 3.2 8.1 nla 631 

sodium 78 J 88.7 J 79.6 J 97.9 J 102 J 69.8 J nla 

thallium 6.5 0.73 1 0.56 1.2 0.89 nla 10.1 

3 
i -- Result exceeds the recreational risk-based concentration (RBC) benchmark. I 
J __ 
U -- 
UJ -- 
UL -- 
UR -- 
L __ 
K -_ 
B __ 
R - 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

vanadium 

zinc 

SEMIVOLATILES 

acenaphthene 

anthracene 

benz(a)anthracene 

W-P6F-07 w-P6F-08 W-P6F-09 W-PGF-OQDUP w-PGF-10 w-PGF-12 w-PGF-15 SELECTED ARARS 

Side wail Floor Side wall Side wall Floor Floor Side wall Risk-Based 

Concentrations 
Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F for Recreational 

05122197 05122197 05122197 05122197 05122197 05122197 06/l 0197 Exposure to Soil 

Wkg mdkg Wkg mglkg mg/kg mglkg wlkg wlkg 

24.7 34.9 25.3 22.1 28.4 23.2 n/a 884 

193 J 254 J 29.6 J 28.1 J 33.7 J 89.5 J n/a 37900 

wlkg wW Wkg Wkg Wkg Wkg Wkg Wkg 

860 U 56 J 79 U 78 U 79 U 400 U n/a 7570000 

220 U 110 J 20 U 20 U 20 U 100 U nla 37900000 

8.6 U 180 J 6.3 5.7 17 96 n/a 17200 

NOTES: 
E -- Result exceeds the recreational risk-based concentration (RBC) benchmark. 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL - Non-detected result is considered biased low due to exceedance of technical quality control criteria, 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K - Positive result is considered biased high due to exceedance of technical quality control criteria. 
% -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

PESTICIDESIPCBS 

Aroclor-I 254 

Aroclor-I 260 

W-P6F-07 w-PGF-08 W-P6F-09 W-PGF-OO-DUP w-PGF-f0 w-PGF-12 w-PGF- 15 SELECTED ARARS 

Side wall Floor Side wall Side wall Floor Floor Side wall Risk-Based 

Concentrations 
Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F for Recreational 

05122197 05122197 05122197 05122197 05122197 05122197 06l10197 Exposure to Soil 

Wkg Wkg Wkg Wkg wlkg wlkg wlkg Wkg 

43 U 83 39 U 38 U 39 U 39 U 38 U 2500 

110 40 + U 39 U 38 U 39 U ‘39 U 38 U 6300 

NOTES: 

: 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

- Result exceeds the recreational risk-based concentration (RBC) benchmark. 
-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

aluminum 

w-P6F-16 W-P6F-22 W-P6F-23 W-P6F-23-DUP W-P6F-25 W-P6F-26 W-P6F-29 SELECTED ARARS 

Side wall Side wall Floor Floor Floor Side wall Boring (side wall) Risk-Based 

Concentrations 
Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F for Recreational 

06/I 0197 07/10/97 07llOl97 07/I 0197 07/10/97 07/I 0197 08126197 Exposure to Soil 

Wkg wlkg mglkg w&I wlb Wkg wlkg mglkg 

12800 J nla n/a nla nla nla nla 1390000 

arsenic 

barium 

. 8.4 nla nla nla nla nla nla . 8.40 

41.6 J nla nla nla n/a n/a n/a 8840 

beryllium 0.44 L nla nla nla nla nla nla 2.90 

cadmium 0.29 J nla nla nla nla n/a nla 63.1 

calcium 888 J nla n/a n/a nla n/a n/a 

chromium 19.8 J n/a n/a n/a 15.9 J 20.1 J n/a 631 

cobalt 6 J n/a n/a n/a nla n/a nla 7570 

copper 11.2 nla nla n/a n/a nla n/a 5050 

iron 22300 nla nla n/a n/a nla nla 37900 

lead 10.5 L 10.8 4.7 4.9 nla n/a n/a 

magnesium 

manganese 

2210 

114 

J nla n/a n/a n/a n/a n/a . 

n/a nla nla nla nla nla 2900 

nickel 10 L nla n/a nla nla n/a n/a 2520 

ootassium 812 nla n/a nla n/a n/a n/a 

selenium 0.68 JI n/a n/a I n/a n/a nla 
I n/a 631 

silver I 0.52 Bl n/a I n/a nla I nla I nla nla II 631 

sodium 56.1 JI n/a I n/a I n/a I n/a I n/a I n/a 

vanadium 1 30.8 Ji nla n/a n/a n/a n/a n/a II 884 

rinc 
I I I I I I I I, 

37 L nla nla n/a nla n/a n/a 37900 

NOTES: 
E - 
J . . 
U .- 
UJ - 

. . 
& . . 
L . . 
K . . 
B . . 
R - 

Result exceeds the recreational risk-based concentration IRBC) benchmark. 
Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Nondetected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

PESTICIDESIPCBS 

Aroclor-I 260 

NOTES: 
E 
J 
U 
UJ 

iii 
L 
K 
B 
R 

W-P6F-31 W-P6F-31 -DUP W-P6F-32 W-P6F-33 

Boring (side wall) Boring (side wall) Boring (side wall) Boring (side wall) 

Pit 6F Pit 6F Pit 6F Pit 6F 

08126197 08126197 08126197 08126197 

Wkg wlkg Wkg Wkg 
74 I 39 ul 37 ul 40 t 

W-P6F-34 

Boring (side wall) 

W-P6F-35 

Floor 

W-P6F-36 

Floor 

SELECTED ARARS 

Risk-Based 

Concentrations 
Pit 6F 

I 
Pit 6F 

I 
Pit 6F 

II for Recreational 

08126197 09/19/97 09l19l97 Exposure to Soil 

wlkg Wkg Wkg Wkg 

40 U 39 U 40 U 6300 

* 

- Result exceeds the recreational risk-based concentration (RBC) benchmark. 
-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
- Positive result is considered biased high due to exceedance of technical quality control criteria. 
- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

W-TRGE-01 W-TR6E-02 

Side wall Side wall 

Trench TRGE Trench TRGE 

05/20/97 05l2Ol97 

Wkg wlkg 

W-TR6E-03 

Side wall 

Trench TRGE 

05l2Ol97 

Wkg 

W-TR6E-04 

Floor 

Trench TRGE 

05l2Ol97 

wlkg 

W-TRGE-04.DUP 

Floor 

Trench TRGE 

05l2Ol97 

wlkg 

W-TR6E-05 

Side wall 

Trench TRGE 

05l2Ol97 

Wkg 

W-TR6E-06 

Floor 

Trench TRGE 

05l2Ol97 

Wkg 

SELECTED ARARS 

Risk-Based 

Concentrations 

for Recreational 

Exposure to Soil 

wlb 

aluminum 13700 9030 15200 16500 14900 10400 14200 1390000 

arsenic . 6.8 3.7 5.7 ’ 5.5 5.7 3.4 5.8 8.40 

barium 86.9 38 66.1 69.6 71 36.1 102 8840 

beryllium 0.67 0.53 0.77 0.34 0.42 0.51 0.97 2.90 

~~~~ cadmium 0.45 IJL 0.42 uL 0.51 -L 0.41 UL 0.41 UL 0.41 UL 0.47 UL 63.1 

calcium 2760 J 1140 J 1720 J 1110 J 956 J 1460 J 652 J 

chromium 21 J 17.3 J 22.1 J 26.5 J 23.9 J 16.3 J 16.8 J 631 

cobalt 7.7 K 6.4 K 9.3 K 3.1 K 3.2 K 7.2 K 6 7570 

copper 32.6 L 14.9 L 18.7 L 12.7 L 11.1 L 17.8 L 8.3 L 5050 

iron 22200 J 15600 J 18600 J 14800 J 16100 J 14700 J 12500 J 37900 

lead 88.4 J 11.3 J 53.9 J 9.3 J 9.2 J 11.8 J 17.9 J 

magnesium 2100 J 1560 J 2230 J 1900 J 1790 J 1590 J 1630 J 

manganese 419 J 181 J 502 J 191 J 187 J 306 J 684 J 2900 

mercury 0.09 0.13 0.04 0.04 U 0.04 U 0.04 U 0.04 U 37.9 

nickel 12 7.8 11.4 7.8 7.9 8.6 12 2520 

potassium 936 627 1020 816 777 838 585 

selenium 0.47 K 0.37 K 0.33 K 0.42 K 0.52 K 0.3 U 0.55 K 631 

silver 0.75 0.51 0.46 0.8 0.7 0.43 0.4 U 631 

sodium 95.7 J 98.3 J 104 J 84 J 96.9 J 104 J 128 J 

thallium 0.47 UL 0.44 IJL 0.43 UL 0.46 L 0.44 UL 0.43 UL 0.49 UL 10.1 

vanadium 30 23.9 31.3 30.4 34.6 23.7 25.4 884 - 

: : 
U . . 
UJ - 
UL - 
UR -- 
L - 
K - 
% -- 
R . . 

Result exceeds the recreational risk-based concentration (RBC) benchmark. 
Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. - 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present, 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

zinc 

SEMIVOLATILES 

benz(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(g,h,i)perylene 

benzo(k)fluoranthene 

chrysene 

dibenz(a,h)anthracene 

fluoranthene 

indeno(l,2,fcd)pyrene 

phenanthrene 

pyrene 

VOLATILES 

acetone 

PESTICIDESIPCBS 

4,4-DDE 

44’.DDT 

Aroclor-I 254 

Aroclor-1260 

NOTES: 

W-TRGE-01 W-TR6E-02 W-TR6E-03 W-TR6E-04 W-TRGE-04-DUP W-TR6E-05 W-TR6E-06 SELECTED ARARS 

Side wall Side wall Side wall Floor Floor Side wall Floor Risk-Based 

Concentrations 
Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE for Recreational 

05/20/97 05l2Ol97 05l2Ol97 05l2Ol97 05l2Ol97 05l2Ol97 05l2Ol97 Exposure to Soil 

Wkg Wkg Wkg Wb mglkg wlkg Wkg wlkg 

187 J 26.9 J 49.3 J 26 J 25.2 J 27.3 J 54.5 J 37900 

Wkg Wkg wlkg uglkg Wks Wkg Wkg wlkg 

92 J 330 11 390 U 390 U 69 8.9 U 17200 

100 J 390 J 12 J 390 U 390 U 3.9 U 11 J 1700 

110 J 370 12 390 U 390 U 95 14 17200 

420 U 320 11 390 U 390 U 74 23 U 

83 J 200 J 6.8 J 390 U 390 U 3.9 U 8.9 U 172000 

120 J 120 U 15 390 U 390 U 80 1200 1720000 

420 U 260 2.1 390 U 390 U 25 13 U 1700 

220 J 690 28 390 U 390 U 120 89 u 5050000 

420 U 300 13 390 U 390 U IO U 23 U 17200 

99 * J 400 U 20 U 390 U 390 U 100 U 230 U 

140 J 710 35 390 U 390 U 120 89 u 3790000 

wlkg Wkg wlb Wkg uglkg wW Wkg Wkg 

130 UJ n/a nla 100 J 120 nla nla 1260000 

ualkg Wkg Wkg Wkg Wkg Wkg Wkg Wkg 

5.8 nla nla 2 u 2 U n/a nla 37000 

7.4 nla nla 2 u 2 U n/a nla 37000 

42 U 860 39 U 39 U 39 U 39 U 44 U 2500 

42 U 78 U . 39 U 74 39 U 39 U 44 U 6300 

E . . 
J . . 
U . . 

-. 
;: . . 
UR -- 
L . . 
K . . 
B .- 
R -. 

Result exceeds the recreational risk-based concentration (RBC) benchmark. 
Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 



WI 3199 
TABLE 2-1 

COMPARISON OF SUBSURFACE SOIL VERIFICATION SAMPLE DATA TO Risk-Based Concentrations - SITE 06 
DRAFT 

Page 12 
NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: W-TR6E-07 

LOCATION: Floor 

DATA SOURCE: Trench TRGE 

SAMPLE DATE: 05/20/97 

INORGANICS Wkg 

W-TRGE-IO 

Side wall 

Trench TRGE 

05/20/97 

wlkg 

W-TRGE-13 

Side wall 

Trench TRGE 

06/I 0197 

mgW 

W-TRGE-16 

Side wall 

Trench TRGE 

07/I o/97 

Wkg 

W-TRGE-I&DUP 

Side wall 

Trench TRGE 

07/I 0197 

wfkg 

W-TRGE-I 7 

Floor 

Trench TRGE 

07/l 0197 

wlb 

W-TRGE-19 

Side wall 

Trench TRGE 

07123197 

mdkg 

SELECTED ARARS 

Risk-Based 

Concentrations 

for Recreational 

Exposure to Soil 

msh! 

aluminum 11100 10400 14600 J n/a n/a n/a n/a 1390000 

antimony 2.4 UL 2.6 UL 1.1 L n/a n/a n/a n/a 50.5 

arsenic 5.6 2.2 K 6.4 nla n/a n/a n/a 6.40 

barium 73.2 29.7 62.3 J nla n/a nla nla 6840 

beryllium 0.41 0.5 0.96 L n/a n/a n/a n/a 2.90 

cadmium 0.49 L 0.44 IJL 0.33 J n/a n/a n/a nla 63.1 

calcium 1350 J 894 J 1410 J n/a n/a n/a n/a 

chromium 67.9 J 17.5 J 19.7 J n/a n/a n/a n/a 631 

cobalt 3.5 K 7.2 K 8.3 J n/a n/a nla n/a 7570 

wwr 23.9 L 18.1 L 15.3 nla n/a n/a n/a 5050 

iron 15900 J 17500 J 15600 n/a n/a n/a n/a 37900 

lead 42.8 J 7.7 J 21.9 L nla n/a n/a n/a 

magnesium 1700 J 1670 J 2100 J n/a n/a n/a n/a 

manganese 121 J 191 J 428 n/a n/a n/a n/a 2900 

mercury 2 0.04 U 0.07 n/a n/a n/a n/a 37.9 

nickel 8.7 8 12.7 L n/a n/a n/a n/a 2520 

potassium 522 576 1180 n/a n/a n/a n/a 

selenium 0.81 K 0.33 U 0.54 J n/a nla n/a n/a 831 

silver 2.9 0.45 0.43 B nla n/a n/a n/a 631 

sodium 85.3 J 142 J 149 J n/a n/a n/a n/a 

vanadium 26.9 25.2 29.8 J n/a n/a n/a n/a 884 

NOTES: 

: 
-- Result exceeds the recreational risk-based concentration (RBC) benchmark. 
-- 

U 
Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 

- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL -- 
UR 

Non-detected result is considered biased low due to exceedance of technical quality control criteria, 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 

L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K - Positive result is considered biased high due to exceedance,of technical quality control criteria. 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R - Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

zinc 

SEMIVOLATILES 

acenaphthene 

anthracene 

benz(a)anthracene 

benzo(a)pyrene 

W-TR6E-07 w-TR6E-IO W-TRGE-I 3 W-TR6E-16 W-TRGE-16-DUP W-TRGE-17 W-TR6E-19 SELECTED ARARS 

Floor Side wall Side wall Side wall Side wall Floor Side wall Risk-Based 

Concentrations 
Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE for Recreational 

05/20/97 05/20/97 08/l O/97 07/10197 0711 o/97 07/I o/97 07123197 Exposure to Soil 

mgh! mglkg m@kg wlkg mglb w/kg mglkg wdkg 

67.9 J 41.6 J 48.1 L nla nla n/a n/a 37900 

Wkg Wkg wlkg uglkg UWg wlkg Wkg ugllig 

160 U 84 U 400 UJ 500 650 38 U n/a 7570000 

40 U 21 U 100 UJ 61 91 1.5 nla 37900000 

63 J 1 92 J 290 460 9.6 n/a 17200 

1.6 U 1.3 J 120 J 350 600 14 n/a 1700 

PESTICIDESIPCBS wlb 

Aroclor-1254 110 

w&i 

41 U 

wlkg 

40 

w&i Wkg wlkg Wkg wlkg 

U 480 1000 43 38 U 2500 

NOTES: 
E - 
J - 
U -- 

-- 
;: -. 
UR - 
L - 
K -_ 
B _- 
R - 

Result exceeds the recreational risk-based concentration (RBC) benchmark. 
Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: W-TR6E-23 W-TR6E-24 W-TR6E-25 

LOCATION: Side wall Side wall Side wall 

DATA SOURCE: Trench TRGE Trench TRGE Trench TRGE 

SAMPLE DATE: 08/04/97 08/l 4197 08/I 4197 

PESTICIDESIPCBS Wkg Wkg Wkg 

--- 

-mm 

--- 

-.- 

_-- 

-__ 

m-m 

--- 

SELECTED ARARS 

Risk-Based 

Concentrations 

for Recreational 

Exposure to Soil 

wW 

Aroclor-1248 190 U 65 250 J II 6300 

Aroclor-1254 1200 J 74 380 I 2500 
I I I I I 1 II 

Aroclor-I 260 190 U 84 J 290 J I II 6300 

NOTES: 
E 
J 
U 
UJ 

& 
L 
K 
B 
R 

-- Result exceeds the recreational risk-based concentration (RBC) benchmark. 
-- Value is considered estimated due to exceedance oftechnical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 



SAMPLE LOCATIONS 

SUSPECTED DISPOSAL 
AREA 

------ ORIGINAL EPIC FEATURE 

TRENCH OR PlT 
IDENTIFIER ASSIGNMENT 

SITES 6 AND 7 
REMOVAL AREAS 

SAMPLE LOCATIONS ARE APPROXIMATE 

FORM CAD0 NO. L:/ACAD14\BLOCKS\BORDERS\TtNUS_Bn3.DWG 



3.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

Several environmental studies concerned with the NAWC Warminster sites and/or surrounding 

areas have been completed over the last 12 years. A number of these studies, including JR6 

Associates (1981 and 1983) Sloto and Davis (1983), Satterthwaite (1984) Earth Technology 

Corporation (1985) and Halliburton NUS (1994 and 1995), and Sloto, Conger, and Grazul (1998) 

have provided information on local surface features, soils, meteorology, surface water hydrology, 

demography and land use, and hydrogeology. An ecological risk assessment for Area B was 

conducted as part of the Phase III RI (HNUS 1996). In general, the assessment concluded that 

relatively low to no risks were apparent from site-related (Sites 6 and 7) contamination in this 

area. No endangered or threatened species were identified in the area. The Navy is conducting 

further investigations and assessments of Site 5. The final ecological risk assessment will be 

presented in the final Site 5 RI report after completion of these ongoing investigations. 

The following descriptions of the physical characteristics of NAWC Warminster in general and 

Area B in detail have been prepared on the basis of published information, reports of previous site 

studies, and information obtained and interpreted during the course of the RI. Section 3.0 

provides information related to both general and local physical characteristics. 

3.1 METEOROLOGY 

The climate of the area is humid continental and is modified by the Atlantic Ocean. Temperatures 

average 76°F (24.4%) in July and 32°F (0%) in January. The average daily temperature for the 

NAWC area is 53.8”F (11.8%). Precipitation averages 42.5 inches per year (106.25 cm per 

year), and snowfall averages 22 inches per year (55 cm per year). The distribution of precipitation 

is fairly even throughout the year. The relative humidity for the site averages 70 percent. ‘The 

mean wind speed for this area is 9.6 miles per hour (mph) with a prevailing direction from the 

west-southwest (NAWC Warminster Emergency Response Plan, 1990). 

3.2 REGIONAL LAND USE 

NAWC Warminster is located in the township of Warminster, Bucks County, Pennsylvania. The 

facility can be found on the United States Geological Service (U.S.G.S.) Hatboro 7.5-minute 

topographic quadrangle map, a portion of which is reproduced as Figure l-l. The total area of 

NAWC Warminster is approximately 820 acres. The facility lies in a populated suburban area 
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surrounded by private homes, various commercial/industrial activities, and a golf course. On-site 

areas include various buildings and other complexes connected by paved roads, the runway and 

ramp area, mowed fields, and a small wooded area. Sites 6 and 7 consist of open fields and 

woodlots bordered by the runway to the north and Navy enlisted housing and open fields to the 

south. 

3.3 SURFACE WATER HYDROLOGY AND TOPOGRAPHY 

NAWC Warminster is situated on an upland area divided between two local drainage basins, the 

little Neshaminy Creek Basin on the north and the Pennypack Creek Basin on the south. The 

northern 65 percent of the facility (including Areas A, C, and most of Area D) drains toward the 

north through several swales and storm sewers into two small, unnamed tributaries of Little 

Neshaminy Creek. One stream, which drains Area C, begins in Munro Park north of the NAWC 

Warminster boundary and flows north under Jacksonville Road, through Ivyland, and under Bristol 

Road. A smaller tributary, which drains Area A, begins near Jacksonville Road on the 

northwestern side of the base. Between the base boundary and Bristol Road, these tributaries 

flow through developed areas’with numerous small manufacturing plants, apartment complexes, 

restaurants, and single-family residences, to Little Neshaminy Creek, approximately 2.5 miles 

from NAWC Warminster. Near the base boundary, the streams are 2 feet wide and 2 to 3 inches 

deep with sand and gravel bottoms. 

The southern 35 percent of the facility drains toward the south into tributaries of Pennypack 

Creek. Area B drains into the Southampton Creek Basin, which in turn discharges into the 

Pennypack Creek Basin. All of the drainage basins surrounding NAWC Warminster lie within the 

regional drainage basin of the Delaware River. Several of the tributaries of little Neshaminy and 

Southampton Creeks originate at, or near, the outfall points of culverts adjacent to the facility 

boundary. Various studies conducted on the base have revealed that no areas within NAWC 

Warminster are included in the loo-year or 500-year flood plains. 

NAWC Warminster is located on a topographic high. The crest of a local hilltop trends east-west 

within the facility and is roughly coincident with the location of the main runway. Surface 

topography across the northern two-thirds of the base slopes away from the main runway to the 

north. Surface topography across the southern half of the base slopes away from the runway to 

the south. Slopes range from nearly level to eight percent and average from three to five percent. 

Surface elevations range from a high of approximately 380 feet mean sea level near the eastern 
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end of the main runway to a low of approximately 300 feet along the northern edge of Area A, 

west of Jacksonville Road. 

Stormwater that collects near Area B is piped underground (via Outfall No. IO) from the south- 

central NAWC Warminster property boundary to a point approximately 500 feet to the south, 

where it flows through a residential area in a concrete channel. The channel flows through the 

residential subdivision for approximately 1,000 feet and travels through a road culvert before 

flowing into a natural streambed. This stream flows through a shaded 250 feet reach before 

entered a small and shallow off-base pond, which overflows into a second small pond, which in 

turn flows into Southampton Creek (Figure 54). At this location, the creek is less than 4 feet wide 

and 6 inches deep with a rocky substrate; there are mowed and maintained lawns at this point to 

the waters edge. The base flow rate is 98 gallons per minute (gpm), as measured in an are 

where the creek contained within a cement culvert. Southampton Creek south under County Line 

Road, the Pennsylvania Turnpike, and Bybeny Road to Pennypack Creek. 

A second drainage channel exists near Building 108, located west of Sites 5 and 6. This channel 

collects water from the vicinity of Building 108. The channel discharges through Ouffill No.1 1 

before it is discharged through the same residential neighborhood described above. 

A wetlands and stream biota assessment was conducted as part of the Phase III RI. In general, 

Southampton Creek and associated wetlands were observed to be fairly healthy and provide good 

habitat within the urbanized area. Specific findings are presented and discussed in the Phase Ill 

RI. 

3.4 SOILS 

Soil thicknesses observed during the Rls at this area were between 4 and 14 feet. The soil 

thicknesses are generally uniform across the sites, with only local areas of variation. The United 

States Department of Agriculture Soil Conservation Service (SCS) has mapped the soils at Area B 

as Doylestown silt loam with slow permeability, Lawrenceville silt loam with moderately slow 

permeability, and the Duncannon silt loam with moderate permeability. In general, these soil 

types are associated to the weathered shale and sandstone, vary in color from browns and grays 

to yellows and reddish browns, and contain varying amounts of loamy soils but consist primarily of 

clays. As indicated in Sections 1 .O and 2.0 the study area has undergone periodic excavation and 

may be more suitable classified as Urban soils. 
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3.5 GEOLOGY AND HYDROGEOLOGY 

The geology within Area B consists of a thin veneer of residual soils overlying the sedimentary 

bedrock of the Stockton Formation. The soils primarily consist of silt and clay with minor amounts 

of sand to an average depth of about 10 feet below ground surface. The transition from soils to 

weathered bedrock to competent bedrock occurs gradually over a distance of about 5 to IO feet 

due to the effects of weathering on the bedrock surface. 

The bedrock within Area B consists of alternating sequences of fine- and coarse-grained, gently 

dipping rock units. Lithologic units vary in thickness from less than a foot to a maximum observed 

thickness of about 60 feet. The fine-grained units consist primarily of reddish-brown siltstones and 

shales. The coarse-grained units consist primarily of fine- to coarse-grained arkosic sandstones 

that range in color from reddish to brown to gray-green. Well-defined, gradational fining-upward 

sequences were encountered in some areas; in other areas, fairly sharp transitions between 

sandstones and mudstones were identified. 

Individual rock units vary both in thickness and in areal extent, with some lithologies extending for 

significant distances across Area B and others pinching out within relatively short distances. 

Thicker beds typically extend laterally for greater distances than the thinner beds, which tend to 

be localized in areal extent. Finer grained beds tend to be more laterally extensive than coarser- 

grained beds, although coalescing sandstone beds may form laterally (and vertically) extensive 

packages of coarse-grained rock units, which is typical for sedimentary units deposited in an 

alluvial fan environment. 

Bedding within the Stockton Formation strikes approximately north 71 degrees east and dips 

approximately 5 to 8 degrees to the northwest. The dip of the rock units is approximately opposite 

the overall topographic slope of the ground surface within Area B. Bedrock fractures were 

encountered at varying depths within the Area B boreholes. Based on geophysical and boring log 

information, the fractures included both bedding-plane fractures and crosscutting fractures. 

Fractures were observed within both the coarser- and finer-grained units; the fractures in the 

sandstone typically yielded greater quantities of water. 

Groundwater within Area B is primarily encountered within the bedrock of the Stockton Formation. 

The overlying residual soils contain minor amounts of water in some places, but the saturated 

thickness is generally limited to a few feet or less. The majority of the groundwater within the 

bedrock primarily moves through interconnected networks of fractures that, on a local scale, 
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represent discrete flow zones but are regionally part of a complex, hydraulically interconnected 

groundwater flow system. The primary porosity also contributes some (but significantly less) 

groundwater to the wells, especially in the coarser-grained units. 

In general, the groundwater flow directions within the bedrock beneath Area B mimic the ground 

surface topography and are controlled by the topography and locations of streams in the area. 

The overall direction of groundwater flow across Area B is to the south (opposite the dip of the 

bedrock), although local variations to this flow pattern do exist (B&R Environmental, 1996b). 

Based on the vertical distribution of hydraulic head within Area B (as measured in clusters of wells 

completed at different depths), the overall vertical groundwater flow gradient is downward. 

Hydraulic heads within the shallow bedrock wells are generally higher than the heads in the 

deeper wells, with a few exceptions. This pattern of vertical flow indicates that the source of water 

to the deeper groundwater flow zones within the bedrock primarily is leakage from overlying flow 

zones. 

3.6 GROUNDWATER USE 

I 

Residents near Area B rely on groundwater sources (both public and private) for their water 

supply. Most of the domestic wells immediately southeast of Area B were decommissioned when 

public water connections were made in the Casey Village area as part of other actions taken by 

the Navy at the facility. The nearest active well is about 2,000 feet southeast of Area B along 

Davisville Road. 

The nearest municipal water-supply well is owned by Northampton, Bucks County Municipal 

Authority (NBCMA). This well (NBCMA Well No.1) is a least I mile east of Area B. Well No.1 is an 

8-inch diameter well, and it is 590 feet deep. 

The largest concentration of off-base domestic wells is in the Flying Heels neighborhood, 

approximately 3,000 feet southwest of Site 5 within Area 6. The Navy is conducting long-term 

groundwater monitoring in the vicinity of Area 6 to ensure off-base wells are not adversely 

impacted by suspected sources at the former NAWC Warminster. 
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4.0 NATURE AND EXTENT OF CONTAMINATION 

As indicated in Section 2.5, removal actions were limited to three areas within Sites 6 and 7. 

Because removal actions continued in these areas until it was confirmed through sample analysis 

that any residual risk associated with chemical contamination was within EPA and state 

acceptance criteria, as established in the Verification Sampling and Analysis Plan (B&R 

Environmental, 1996), no further evaluation of the nature and extent of contamination within these 

areas will be performed. Rather, this section evaluates analytical data for soils in areas at Sites 6 

and 7 not addressed by the subject removal action. 

The following discussion presents a summary of the distribution and concentration of 

contaminants outside the removal areas. A complete data summary of all surface and subsurface 

sample data is presented in Appendix B. 

4.1 SURFACE SOIL 

A total of 33 surface soil samples were collected from within Sites 6/7. Twenty-nine of these 

samples were from areas not addressed by the removal action. Samples were analyzed 

according to EPA-approved Contract Laboratory Program (CLP) protocol. All samples, 

duplicates, and blanks were analyzed for TCL VOCs, SVOCs, and pesticide/PCBs and TAL 

metals, with the exception of the last 13 samples collected (SS-06-I 00 through SS-06-I 13), which 

were not analyzed for pesticides. Analytical results from previous samples indicated that 

pesticides were not a contaminant of concern. 

TCE and PCE were the main groundwater contaminants of concern previously identified in Area 

B. Nine of the 29 samples collected outside the removal areas contained trace levels of TCE. All 

detections were estimated concentrations at levels below the quantitation limit. Concentrations 

ranged from 1 pg/kg to 4 pg/kg. PCE was not detected in any of the surface soil samples. See 

Appendix B for a presentation of all analytical results. 

Sample results, after validation, were tabulated and reviewed against background concentrations 

and risk-based criteria to help determine the nature and extent of the contamination present at 

Sites 6 and 7. Background concentrations were established by using the analytical results from 

approximately 33 samples collected from designated areas during the performance of 

investigations at the base area the last several years (see Phase III RI report, B&R 

Environmental, 1996). All surface and subsurface background samples were pooled together and 
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used as background for any site-specific surface or subsurface data set. The occurrence and 

distribution of positive analytical results in background samples are summarized in Table 4-1, 

e along with site-related surface soil sample results. Positive site-related analytical results were 

also compared against risk-based concentrations (RBCs) established by EPA to be protective of 

future land use. RBCs are chemical-specific benchmark criteria that represent the calculated 

concentration for a given contaminant that might produce a cancer risk of IE-06 or a 

noncarcinogenic hazard index (HI) of 1.0. As indicated earlier, Sites 6 and 7 are located in an 

area of the base that has been designated for recreational uses. Recreational RBCs were 

developed based on this land use scenario. Section 5.0 (specifically Section 5.1.1.3) provides 

details regarding the selection and calculation of RBCs. Table 5-6 presents a detailed 

comparison of site-related data to RBCs. 

Arsenic was the most wide-spread contaminant identified at levels above background and 

recreational RBCs. The highest site-related sample result was 15.1 mglkg, identified at sample 

point SS-100 (see Figure 4-l). Ten other samples contained arsenic contamination in excess of 

recreational RBCs. These ranged in concentration from 9 mglkg to 14.8 mg/kg. Figure 4-1 shows 

the location and concentration of arsenic found in excess of recreational RBCs. No discernible 

pattern or potential isolated area of contamination is suggested by these data. Background 

arsenic concentrations ranged from 0.28 mg/kg to 12.1 mg/kg. Although site-related data are 

slightly elevated above these levels, the range of detections is similar, 4.6 mg/kg to 15.1 mglkg, 

and the majority of the positive detections are within the background range. 

Few other contaminants were identified above the recreational RBCs or background 

concentrations. Chromium was identified in samples SS-100 and SS-112 at 2,760 mglkg and 

2,050 mg/kg, respectively. Sample SS-100 also contained the only thallium concentration (15.1 

mg/kg) in excess of recreational criteria. Sample SS-112 contained the only organic contaminant, 

benzo(a)pyrene, present at concentrations above RBCs. Benzo(a)pyrene was present in the 

sample at 11,000 pg/kg. The only other contaminant found in excess of recreational RBCs was 

manganese. This was present at 3,040 mg/kg at sample point SS-06-19. Background 

concentrations for this element ranged from 30.9 mg/kg to 2,010 mg/kg. 

Ten surface soil samples were collected from investigation areas south and southwest of Sites 617 

(see Figure 4-2). These samples were collected during the Phase III RI before the location of Site 
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TABLE 4-I 
Occurrence and Distribution of Organics and lnorganics in Sitewide Surface Soils, Site 6 and 7 

NAWC WARMINSTER, PENNSYLVANIA 

I Substance 

J 
aluminum 31131 4780 - 18100 
antimony II22 13.6 - 13.6 
arsenic 27131 0.28 - 12.1 
I.^.:**.... 27129 34.1 - 225 

27131 0.31 - 1.7 
fiItl.4 n l-8 

I 
1 24; - y910 

” , 
PPA I 

,.A 
-Es-=-- 

OILY 
. . ,A^ 

J.J 
r-A - 

15.1 &4/ Y6 
1030 101 S6-s: 
1.9 0.89 S6-ss-06-19 I 1 .Ol 
18.9 2.11 SG-SS-112 2.98 I...,..... a-,-,. n.. rn A.” I Cl-Jr? “V-t uv-z4 LWZY 1 3UD - 4uuuu 1 41DU 1 DO-cm- I IL O,,” 0 

31131 7.9 - 35.3 19.4 BG-12 29129 1 13.2 - 2760 1 188 1 SG-SS-1 00 239 631.1 
27130 1.6 22.1 8.9 BG-31 2p'"n ' =' -nn I 004 I - cc SS-06-21 10.8 7573.8 

-- ._- -- a-....** 29131 3.6 - 30.6 11.8 BG-29 2blLY , ,.a - 
,-I,?, n n A hlf 1,A-a I rn 

ulppm 

cyanid- 
iron 
lead 

magnesium 
manganese 
mercury 

nickel potassium 

,,lY , P. I - LtJ.I 3.0 1 CKJ-- 
>,.Tr. I -n .Y 867 63.9 SG-ss-112 16 5049.2 

“I1 I 
698;; :I0500 

I 
133;OO 

I ..A , I,,, , 3.5 - 3.9 0.776 S6-ss-06-10 0.912 2524.6 
31131 - 1 BG-30 1 29129 1 13200 - 56300 22500 SG-SS-I OO 24600 37868.8 
31131 1.6 96.5 1 11.7 ' Rp_--- uu-1J 

I 
1 

I-,-.. 
LYILY 

I . .T ..-,A I On * c.. rrn nc fin - I - LIO JO.3 DO-33-“O-“J A,? c 
40.0 400 

27131 518 - 4960 1 1980 1 BG-74 
BG-;8 

1 29129 l~i"o - 14400 2640 S6-SS-100 2950 0 
31131 30.9 2010 424 ^^ ,^^ - ZYIZY 123 - 3040 558 S6-ss-06-19 702 2903.3 
II28 0.37 - 0.37 0.0436 BG-23 III29 0.05 - 25.6 1 SG-SS-112 0.497 37.9 

20127 4.1 - 21.7 10.5 BG-31 19129 I 
-- 
Y.I 

--- 
- 2Y.Y 1 

1-. 
11.4 

I 
1 

^^ ^^ -_^ 
sti-ss-112 1 

**^ 
14.e ! 2524.6 17,90 ml1 - WlC” 7*c Rr,.^’ nn,nn I .-.co .-3-o I fiti. I r?c .?I? l%z c-q EEI\ I 

:ed Data 
Mean Sampling RCWW WV TIPS+ r\a,,yca “I T”PIU”‘T 1.1.zca11 “I ,,,,,,,,,,,g Round and Recreational 

of Location of Maximum Of Detection All Data Location Of Maximum Representative Risk-Based 
All Detection Min. Max. Concentration Concentration 

Data 
13400 BG-12 29129 5940 - 22100 13500 S6-ss-06-I 9 14500 1388520.8 
3.75 BG-16 2110 5.1 - 5.1 2.63 SG-SS-112 4.38 50.5 
3.88 BG-i i 

-_.__ - .- - _- LY,LY 9.0 - ---ss-100 9.88 8.4 
61.6 BG-28 29129 30.2 - -3-112 111 8836 
0.806 BG-31 29129 0.39 _. - 

silver 
sodium 
thallium 
.#rnrAi,,m 

, 1111.7 , "9.1 - "VU" , I "V , uv-L4 LWLY JOJ - YIJ 0"I Po-i#J-"o-".J PO" 0 
I f-s,47 I n n I n NA 14129 0.77 - 123 9.12 SG-SS-112 19.2 631.1 

I PC -- 12129 49.1 - 130 54.6 S6-SS-112 65.9 0 
a 9129 5.1 - 15.1 2.91 SG-SS-100 5.84 10.1 

S6-SS-06-17 32.3 883.6 

“I I I - ” 
5/20 55.; - 86.7 Ii2 , UU4S 
3131 0.37 - 0.42 0.378 1 BG31 I 1,111 46” - .iF 907 I Rc.*- ' -n'"n ' IZ~" 4+:7, i !O;? , 

LIC c.2 ..a" I 1.7-3 ----_ - I 
- “~II~“IYIII .J1,.J1 IV.7 - -l” L”. I be”‘,‘ LYlLY 13.4 

zinc 27129 9 - 60 27.7 BG-13 29129 24.9 - 1w4" I“ JD-JD- I IL ILL 37868.8 
4,4’-DDD II21 16 - 16 2.66 BG-12 1118 7.7 - 7.7 2.38 S6-SS-06-I 1 2.74 52400 
4,4’-DDT 1121 1440 - 1440 70.5 BG-12 2116 5.5 - 6.5 2.52 s6-.!3s-06-11 2.99 37000 
alpha-chlordane 0121 0 - 0 0 NA III7 8.2 - 8.2 1.46 S6-SS-06-03 1.71 7600 
Aroclor-1254 II21 51 - 51 38.6 BG-13 3129 180 - 490 59.7 S6-SS-08-03 67.5 2500 
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TABLE 4-1 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SITEWIDE SURFACE SOILS, SITE 6 and 7 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 2 

Substance Background Data I Site-Related Data 
Frea. I Ranoe of Positive I Mean of I Samolinn Round and 1 Freq. 1 Range of Positive 1 Mean Of 1 Samollno Rc reational 

n Min. Max. Min. Max. I I I 

, ( All Data 1 Location-of Maximum 1 ne+zJiion 1 
--_--_.-.. 

betection 

Aroclor-1260 O/21 NA 6129 13 - 1000 60.2 4 I cfi-WC-117 “v-v” . .L I c;? 7 v-.- I Kx-ln ---- I , 
endrin 0121 0 - 0 0 NA II17 14 - 14 2.72 1 S6-SS-06-03 I 3.19 I 37900 1 
2-methylnaphthalene O/l 1 0 0 0 NA II29 1100 - - 1100 23! 
a.-nnw,hthsnca n/1 1 n _ n n NA 1129 4100 - 4100 331 

5 SG-SS-112 253 0 
SG-SS-112 326 7573800 

mLe.z, ‘cq.s, I,, 1xz1 I.3 , “III , I - I . _. 
3 

r..ll..rrana I nr,, I n _ n I n I NA I 3139 I 100 - 6000 I 400 SG-SS-112 354 37868800 
5 SG-SS-112 468 17200 
5 SG-SS-112 462 1700 
,7 SG-SS-112 480 17200 
I8 SR.SS.112 336 0 

allllllaL.Gl,~ , “ill , ” 

- 

Y ” * . . . -.-- 

-___ 

hanTralanthracene 1 0111 1 0 - 0 0 NA 1 5/29 1 ‘ii - 13000 I ii 
I 0 - 0 0 NA I 5/29 I ( 

56 - 56 185 BG-13 
n * 0 0 NA 

46 184 BG-13 - .T n 

, -- -- . .- I _-_ I 
I SRSS.117 I A18 I 177ACitl 1 

1 bis(2- I 
UN 1 u - u I I , JllL L 
l/II I 50 - 50 1 194 1 BG-16 1 1126 

-1-v ..- . .- ..-.-- , 

6 SG-SS-1 00 240 504916700 
2700 - 2700 285 SG-SS-112 372 898800 

ethylhexyl)phthalate 1 I 
butylbenzylphthalate O/l 1 0 0 0 NA 2129 49 - 700 1 216 1 ?36-~%4 17 I 7AR i - 75745800 
chrvsene Ill1 51 - 51 185 BG-13 5129 53 - 14000 I 681 I S6-I 3800 

,- ..- - .” ---. 

x-1 12 474 172: -...a--..- 

dibenr(a,h)anthracen 1 O/II 1 0 - 0 1 0 1 NA 1 3129 1 44 - 1200 1 227 1 ii-ss-112 265 1700 I 
e 
dibenzofuran 
fluoranthene 
fluorene 
indeno(l,2,3- 

0111 0 - 0 0 NA l/29 2100 * 2100 269 SG-SS-112 284 504900 
l/II 92 - 92 188 BG-13 7129 36 - 28000 1170 S6-SS-112 665 5049200 
O/l 1 0 - 0 0 NA 1129 2800 - 2800 294 SG-SS-112 300 5049200 
O/l 1 0 - 0 0 NA 5129 49 - 4600 345 SG-SS-112 344 17200 

cd)pyrene I I I 
phenanthrene 1111 II11 I ,-A 

1;; 
.-a 
TAO 

I rn.Y IO0 I ‘3G-13 
L,” 

4129 53 - 28000 1160 SG-SS-112 582 0 
pyrene l/II - 189 >c-I ? *(29 *nnn et2 ee 44-J rt7*Eonn “8 73 - 25000 CO” 
bromomethane 0116 0 - 0 0 NA II 129 3 - 3 V. I I 30-33-t 
-a‘I..,,-..a ,.I&. 
I,lr;ulylr;ll~ tiI ,,uride 1114 4 

- 
4 58.9 BG-17 2,,” 

175 A - 
, ’ 

6 4.8 SG-SS- a vv 
.-I__--- IOlUEXi~ I 3120 2 - 2 42.7 BG-17 ll/‘o LCI ’ , 1 I - 15 4.21 S6-SS-06-03 5.;2 

I”, 8 Y”” 
25245800 

trichloroethene lV3fl n _ n - “,L” , ” ” I n ” I NA . .* . , 01: -.‘9 1 4 3.57 S6-SS-06-I 6 4 757400 
I I I I 

Units are mglkg for inorganic& uglkg for organics. 
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. 
Mean of all data includes positive detections and non-detected results. Detection limits are divided by two. 
The determination of representative concentrations is based on comparison of maximum to the 95 % UCL, which is presented in a’separate table. 
Frequency of detection refers to number of times compound was detected among all samples versus total number of samples. 
Number of samples may vary based on the number of usable results. 
RBCs represent concentrations associated with a IO-6 cancer risk level or a non-cancer hazard index of 0.1. 
Residential RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 
An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used as an RBC for soil ingestion. 
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was identified through the supplemental investigations described in Section 2.0. Appendix B 

presents the results for the organic and inorganic analyses of these samples. 
- 

Trace to low levels of TCE were found in all but one of these samples. Concentrations ranged 

from an estimated concentration of 3 ug/kgJ to 34 ug/kg. The highest concentration was identified 

in sample SS-07-03. This sample, which also contained estimated concentratjons of PCE at 2 

ug/kgJ and toluene at 1 ug/kgJ, was located at the eastern end of EPIC Feature TR6. A test pit 

(see subsurface soils Section 4.2) was excavated in this area and no subsurface contamination 

was identified. 

VOC contamination, specifically TCE and PCE, has been the major focus of groundwater studies 

in Area B. Because of this, soil contaminant concentrations were compared to both state and 

federal soil-to-groundwater protection criteria. These criteria are discussed in detail in the 

referenced Verification Sampling and Analysis Plan (B&R Environmental, 1996). 

PADEP has established 2,000 ppb as the soil-to-groundwater protection criterion (PADEP, I!395 

and 1996) for both TCE and PCE. The EPA criterion, 340 ppb for both compounds, is based on a 

site-specific calculation. This calculation, based on MCLs in area groundwater, is documented in 

the Verification Sampling and Analysis Plan and was conducted in accordance with EPA’s Soil 

Screening Guidance Document (EPA, 1996). 

No soil samples exceeded these criteria. 

Tables 4-2 and 4-3 present the occurrence and distribution. of the surface soil samples collected 

as part of the Phase III RI investigation in this area. No pesticide, semivolatile, PCB, or elevated 

metals concentrations were identified in these samples. The analytical results were comparecl to 

residential risked-based screening criteria (see Tables 4-2 and 4-3) and background levels to 

determine if further evaluation was warranted. As shown on these tables, no chemical 

concentrations exceeded the residential criteria; therefore, no further evaluation or risk 

assessment for this area was conducted. 

4.2 SUBSURFACE SOIL 

A total of 86 subsurface samples were collected from areas within Sites 617 not addressed by the 

removal actions. All samples were analyzed according to EPA CLP protocol. All samples were 
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TABLE, i-2 
OCCURRENCE DISTRIBUTION AND A COMPARISON TO SOIL CRITERIA FOR 

INORGANICS IN SURFACE SOIL AT SUSPECTED SITE 7 
FORMER NAWC WARMINSTER 

O-wdkg) 

I BACKQROUNO I SITE-RELATED SOIL CRITERIA SOIL CRITERIA RC EXCEEOS 

FREOUENCV OF RANQE OF 1 REPfiESENTATlVE 1 FRE(1UENCV OF RANQE OF I REPRESENTATIVE PENNSVLVANIA I FEDERAL I ANV SOIL I 

flCYANlDE I 0, 21 I I - I 1 I 

I 31 I 31 1.8 96.5 16.69 10 I 10 I 6.1 . 14.9 I 11.37 , 400 NO 

0 2472 s/ 9 711 . 2BoC 2800 I NA 

-. , -. - -. - - - 0 527.88 101 10 I 147. *w? I rn? B ‘woe 390 NO 

201 27 4.1 . 21.7 14.40 101 10 _._ .-.-- . -10 1600 NO 

27 I 29 89.1 _ 3060 986 101 10 165. 1080 1076 I NA 

31 31 0.37 . 0.42 II 10 1.2 0.70 1 18 6.3 No 

31 I 31 15.4 - 45 33.01 101 10 13.7. 39.3 37.87 I 13 650 NO 
INC I 27 I 29 I 9. 60 I 31.34 I 919 I 13.9. 36.4 

l = OLJALIFIERS FOR DATA ARE PRESENTED IN DATA PRESENTATION TABLES 

Pennsylvania Soil Criteria - Pennsylvania Department of Environmental Protection, 1995. 
for Land Recycling Program and 1996 Revision 1 to Appendix 82. 

Technical Guidance Manual 

Federal Soil Criteria - EPA Region Ill Risk Based Criteria Table based on cancer risk of 1 E-06 and noncarcinogenic risk 
of O.lHI. 
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TABLE 4-3 
OCCURRENCE DISTRIBUTION AND A COMPARISON TO SOIL CRITERIA FOR 

ORGANICS IN SURFACE SOIL AT SUSPECTED SITE 7 
FORMER NAWC WARMINSTER 

OWkg) 

l .a O,,ALlFlERS FOR DATA ARE PRESENTED IN DATA PRESENTATION TABLES 

Pennsylvania Soil Criteria - Pennsylvania Department of Environmental Protection, 1995. Technical Guidance Manual 
for Land Recycling Progkam and 1996 Revision 1 to Appendix 82. 

Federal Soil Criteria - EPA Region III Risk Based Criteria Table based on cancer risk of IE-06 and noncarcinogenic risk 
of O.iHI. c 
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analyzed for TCL VOCs and TAL metals; 72 were also analyzed for TCL SVOCs and PCBs, and 

11 were analyzed for pesticides (Appendix B contains the analytical results). One sample, S6- 

TP29W3, contained TCE (56 us/kg). This sample was collected from the southern end of feature 

TR4 and consisted of a yellow-gray material encountered at 8 feet below ground surface, Four 

other samples were collected from this area. None contained TCE. PCE was detected in two 

subsurface samples. Sample SG-SB1805 contained 28 pg/kg of PCE. This sample was collected 

from the northwestern end of feature TRl 1. The sample was collected from 5 feet below ground 

surface and consisted of a red clay-like material. A sample of the soil immediately below this 

sample (SSSB1807) did not contain PCE. The only other positive identification of PCE was in 

sample S6-SB3605. This sample, collected at 5 feet below ground from the northern end of a 

suspected trench in the western side of the site, contained an estimated concentration of 4 pg/kg. 

These concentrations are well below the soil-to-groundwater protection criteria established by 

PADEP and EPA: 2,000 ppb and 340 ppb, respectively. 

As with surface soils, positive site-related subsurface analytical results were compared to 

background and recreational RBCs. Section 5, specifically Section 5.1.1.3, provides details 

regarding the selection and calculation of RBCs. Table 5-8 presents a detailed comparison of 

site-related data to RBCs. 

Benzo(a)pyrene and Aroclor 1254 (PCBs) were the only other organic contaminants found in 

excess of recreational RBCs in any of the samples. Benzo(a)pyrene was identified at 2,900 ug/kg 

and 2,800 uglkg in samples TP-29W3 and SB-4002, respectively. These samples were collected 

from opposite sides of the site (southern portion of TR4 and the northwestern end of TR12). One 

sample, TP-29W3, contained the PCB Aroclor 1254 (4,200 ug/kg) above the RBC. Table 4-4 

presents the range of positive detections and the background concentrations for comparison. 

Figure 4-3 illustrates the occurrence and distribution of analytical results for site-wide data that 

exceeded background concentrations and the recreational RBCs. 
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TABLE 4-4 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SITEWIDE SUBSURFACE SOILS, SITE 6 AND 7 

NAWC WARMINSTER, PENNSYLVANIA 

Substance 
aluminum 
antimony 

I arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 

Background Data Site-Related Data 
Freq. Range of Positive Freq. Range of Posifive Mean of Recreational 

of Detection Mean of Sampling Round and of Defection All Data Sampling Round and Representative Risk-Based 
Detection Min. Max. All Data Location of Maximum Detection IX. Location of Maximum Concentration Concentration Min. Ml I -------- ._..-.. . 

1 31131 4780 - 18100 13400 BG-12 86186 1970 - 251000 15000 SG-TP-COMP 15600 
1 1122 13.6 - 13.6 3.75 BG-16 22186 2.6 - 164 7.26 S6-TP08-01 7.16 

27131 0.28 12.1 3.88 BG-1 1 83186 0.86 - - 80.7 10.9 S6-TPO2-01 12.6 8.4 
27129 34.1 - 225 61.6 BG-28 83186 12.6 - 922 113 S6-TPO2-01 130 8836 
27131 0.31 1.7 0.806 BG-31 81.186 0.23 - 4.6 0.898 S6-SB-4005 0.99 2.9 - 
0131 0 - 0 0 NA 31185 0.41 - 152 13.2 stxTP-7cm7 

“” .I W” 
63 1 I 

25129 240 - 1910 664 86-24 83186 340 - 145000 17200 S6-TP-3Y 
31lRl 79 - 35.3 19.4 BG-12 85186 

cobalt 
coooer 

“‘7” ( I.0 - 1L.1 , “.J , , V”,“” I I.” 

1 1 3.6 - 30.6 ) 11.8 1 BG-29 ( 8: 
I 

V86 ’ ’ 0 - --rr - 

iron 31131 6980 - 410500 
lead 31131 I.., 

I 

magnesium 27131 518 - 496C 1 I 1980 I BG-24 1 s; i7s-t 45t .___ , 
manganese 31131 30.9 2010 424 BG-28 I *emI I - 
mercurv II28 0.37 - 0.37 0.0436 BG-2: 

‘I 7 4n 6 RfLR nickel 1 20127 1 4.1 - 2 --., * * “’ I 
potassium 27129 89.1 - 3050 ;;fi 1 BG-2~ 
selenium 0120 0 - 0 0 I NA 
silver 0117 0 - 0 0 
sodium 5120 55.2 - 86.7 102 , PU-6.J 
thallium 3131 0.37 - 0.42 0.378 1 BG-31 

7 I or- .I.? 

4 80186 .-- . 
4186 0.83 - 5 I 317 -. . . I 

NA 62186 0.63 - 36; 
I mc c)c 7-2,*)E AAC - 7ml t 

S6-~~02-01 2.84 631.1 
6 --r~ 45.8 1 S6-TP-36-09 Ill 631.1 

CIC -rnnc) nr 4-n n 

vanadium 
zinc 
4,4-DDE 

3113’ ’ -- * ** I I nn 1 LJ., , D”-IL - 
27/2- !i- , 

820 850 
1 27.7 1 BG-13 

II21 1 - 1 41 1 BG-12 1 Ill1 1 3.725 - 
- 10.2 t “.,I I 

, ,.u”.J 7-T.” 

- 

I-r” 117 30- 1 #-“L-V I IJ” 1 40186 3.7 - 89.1 10.9 S6-SB-3804 19.6 lo”.1 
I , ‘6 PU” 6.3 - 73 26.2 SG-SBI 2-02 40.8 883.6 
1 83186 9.1 - 78600 1150 S6-TP-29.W3 370 37868.8 

? 776 2.27 S6-TPl4-02 2.61 37000 
Q 11 .CLTPI AA-l7 AA7 s7nnn 4,4’-DDT I II21 1440 - 1440 70.5 BG-12 2/l 1 4.8 *. *** 

rlL.l.r d.l,..Ar.v, I nn, 0 - 0 0 NA 1111 8.4 - 8.4 1 1.7 1 S6-TPO2-01 I 2.46 7600 1 
I 0 - 0 0 NA 1172 21 - 21 1 37.2 ) SG-TPI 8-02 21 6300 I 

el)/lm-nlw~“cl,,r , “IL 

Arocior-1242 1 012’ 
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TABLE 4-4 
OCCURRENCE AND DlSTRlBUTlON OF ORGANICS AND INORGANICS IN SITEWIDE SUBSURFACE SOILS, SITE 6 AND 7 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 3 

Substance 

BaCkground Data Site-Related Data 
Freq. Range of Positive Freq. Range of Positive Recreational 

of Detection Mean of Sampling Round and of Detection Mean of Sampling Round and Representative Risk-Based 
Detection Min Max. All Data Location of Maximum Detection Min. Max. All Data Location of Maximum Concentration Concentration 

F Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
dieldrin 
gamma-chlordane 
methoxychlor 
1,2,4-trimethylbenzene 
1,3,5trimethylbenzene 
1,3-dichlorobenzene 
2,4-dimethylphenol 
2-methylnaphthalene 
4-methylphenol 
acenaphthene 
acenaphthylene 
anthracene 
benz(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(g,h,i)perylene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
butylbenzylphthalate 
chrysene 
di-n-butylphthalate 
dibenz(a,h)anthracene 
fluoranthene 
fluorene 

o/21 0 - 0 0 NA 2l73 75 - 710 47.1 S6-TP-36-09 44.6 6300 
l/21 51 - 51 38.6 BG-13 25i72 7.2 - 4200 180 S6-TP-29.W3 146 2500 
o/21 0 - 0 0 NA 27l73 9 - 5100 221 S6-TP-29-W3 190 6300 
o/21 0 - 0 0 NA l/IO 6.1 - 6.1 2.41 S6-TP02-01 3.05 800 
0121 0 - 0 0 NA II11 9.2 - 9.2 1.77 S6-TPO2-01 2.6 6300 
o/21 0 - 0 0 NA 1111 14 - 14 11.2 S6-TP14-02 12.4 631100 
010 0 - 0 0 II62 170 - 170 6.62 S6-TP-29-W3 5.07 2524600 
010 0 - 0 0 l/62 120 - 120 5.81 S6-TP-29-W3 4.89 2524600 

0111 0 - 0 0 NA II72 8 - 8 31.7 S6-TP-38-WI 8 7000000 
0111 0 - 0 0 NA 1172 1100 - 1100 234 S6-TP-29-W3 243 2524600 
0111 0 - 0 0 NA l/72 50 - 50 237 SG-TPI 8-02 50 0 
O/l 1 0 - 0 0 NA II72 6300 - 6300 307 S6-TP-29-W3 276 631100 
O/l 1 0 - 0 0 NA 2l72 45 - 49 235 .3j-sR.A009 

-- .--- 

I A9 I 7!=.7?Jmn 
.“a--..” 

I 

0111 0 - 0 0 NA 3172 48 - 89 233 S6-! SB-4104 89 0 
O/l 1 0 - 0 0 NA 5172 79 - 340 239 I .SfL! 58-4104 250 37868800 
o/11 0 renn -*= - 0 0 NA 25172 3” 
0111 0 - 0 0 NA 25l72 ; 4- - - 2800 la”” , 1 L%J 268 1 s16-SB-4002 S6-SD-4002 282 291 17200 1700 -- 
Ill1 58 - 58 185 BG-13 16172 82 - 4100 336 S6-SB-4002 340 17200 
O/l 1 0 - 0 0 NA 16172 43 - 330 222 S6-TP-33-Wl 245 0 
l/i 1 46 - 46 184 BG-13 13l72 87 - 1600 282 S6-SB-4002 300 172400 
III 1 50 - 50 154 BG-16 17155 39 - 5400 372 S6-SB-3904 395 898800 
O/II 0 - 0 0 NA 3172 55 - 70 231 S6-SB-3804 70 25245800 
l/l1 51 - 51 185 BG-I 3 27172 33 - 1600 237 S6-SB-4002 271 1723800 
O/l 1 0 - 0 0 NA 13l72 29 - 16000 413 S6-TP-29-W3 295 12622900 
O/l 1 0 - 0 0 NA 4172 63 - 220 234 S6-SB-4002 220 1700 
l/II 92 - 92 188 BG-13 29172 35 - 1800 263 S6-SB-4002 298 5049200 
0111 0 - 0 0 NA II72 50 - 50 237 S6-TP-33-WI 50 5049200 
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TABLE 4-4 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SITEWIDE SUBSURFACE SOILS, SITE 6 AND 7 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 3 OF 3 

Substance Background Data Site-Related Data 
Freq. Range of Positive Mean of Sampling Round and Freq. Range of Positive Mean of Sampling Round and Representative Recreational 

of Detection All Data Location of Maximum of Detection All Data Location of Maximum Concentration Risk-Based 
Detection Min. Max. Detection Min. Max. Concentration 

>yrene 0111 0 - 0 0 NA 14i72 46 - 1200 239 S6-SB-4002 259 17200 
S6-TP-33-WI 254 0 

indeno(l,2,3cd)r 
phenanthrene 1111 51 - 51 185 BG-13 17172 43 - 620 225 , 
phenol Olll 0 - 0 0 NA II72 5300 - 5300 291 1 &TP-29-W3 I 270 1 75737500 
pyrene Ill1 100 - 100 189 BG-13 28l72 35 - 2000 303 1 scmadnn7 ?slQ 
P-butanane 0120 0 - n n NA TV85 IA - 57 37 5 

-- -- ._“_ . ..T” 3786900 
_ ---- .._.._ -.-- 

ii i2 
I 

4s 
I . . . . -.-- 

ii 330 39:s 
S6-TP-36-09 38.2 7537500 

acetone 4119 - BG-24 17184 - S6-TP-36-09 70.9 1262300 
carbon disulfide 0120 0 - 0 0 NA 2185 2 - 3 4.73 S6-TP-36-09 3 12622900 
ethylbenzene 0120 0 - 0 0 NA II85 36 - 36 4.96 S6-TP-29-W3 5.07 12622900 
n-butylbenzene 010 0 - 0 0 1162 1 - 1 4.2 S6-TP-31-05 1 1262300 
nhnnrnnvltnl~~~n~ n/n n - n n 

I 

p .““y.“y,..“.““..., “S” 

set-butvlbenzene 
ltetrachlon 

010 i - ii 
” 

0 
oethene 0120 0 - 0 0 

toluene 3120 2 - 2 42.7 
trichloroethene O/20 0 - 0 0 
xylene (total) 0120 0 - 0 0 

.-_-___ 
1 1162 1 3 - 3 t 4.23 i ii-SB.QG;r I 3 I n -- -- .__. 

SG-SB-I 807 019 1265300 
SG-SB-1805 4.81 242000 
S6-TP-36-09 3 25245800 

, 5.19 1 S6-TP-29-W3 I 5.19 
1 1 1 1 

1 757400 
NA 3185 2 - 620 11.8 S6-TP-29.W3 6.14 1 252458300 

Notes: 
Units are mg/kg for inorganics, uglkg for organics. 
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. 
Mean of all data includes positive detections and non-detected results. Detection limits are divided by two. 
The determination of representative concentrations is based on comparison of maximum to the 95 % UCL, which is presented in a separate table. 
Frequency of detection refers to number of times compound was detected among all samples versus total number of samples. 
Numberofsamplesmayvary basedonthenumberofusable results. 
RBCs represent concentrations associated with a IO-6 cancer risk level or a non-cancer hazard index of 0.1. 
Residential RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index, 
An RBC for lead based on cancer risk or hazard index is not available. The 400 mg/kg OSWER residential soil guideline is used as an RBC for soil ingestion. 
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S6-SB4002 
>I vi: 

Benzo(o)pyrene 2,600 ug/Kg ~' 

S6-SB-4005 
Beryllium 4.6 mg/Ky 

ARSENIC CONCENTRATIONS GREATER TlWl 
m MAXMUM BACKGROUND AND 

RECREATlONAL RBC 

ARSENIC CONCENTRATIONS LESS THAN OF 
I EQUAL TO MAXIMUM BACKGROUND BUT 

GREATER TWN RECREATIONAL ABC 

I MULTlPLE WPLE LOCATION 

m LOCAnON OF THMJIJM CONCENTRATlONS 
GREATER THAN RECREAllONAL RBC ' 

m LOCAION OF CHROMIUM CONCENTFWON! 
GREATER THAN RECREATlOtWl RBC 

SAMPLE ID 
CHEMICAL ID ICHEMICAL RESULT 

.;i ;$y-:: SAMPLE LOCAIlONS 
;ji 1-0: 

SUSPECTED DISPOSAL AREA 

- ~~ ~~ ORIGINAL EPIC FEATURE 

,, 'IArchlor-1254 
,’ 

lBenzo(o)pyrene 1 

4.200 ug/Kg; 

I 
2,900 ug/K&/' 

I 

Cfi-TP7907 U” II L”“, 

ICadmium I 

[ ,.? L: ‘2 TRENCH OR PIT 
IDENTIFIER ASSIGNMENT 
FROM EPIC 

SITE 6 REMOVALAREAS 

66.9 mg/K A,,? 1 / 

-ATC - 
Tetra Tech NUS, Inc. ', 

LhlAl V-i-lOAl “ESULTS 
s NBSURFACE SOIL6 zA,MPLES 

AREA B - sr 
FORMER NA’“- WL; WARMINSTER 
I I I I I - h’ARMINSTER, PENNSYLVANIA 

SAMPLE LOCATlONS ARE APPROXIMATE 

)i’l “,: \10 I,~. 

FIGURE 4-3 1 



Arsenic was the most frequent contaminant detected in subsurface samples at Sites 6 and 7. 

Thirty-nine of the 86 analyzed samples contained arsenic concentrations in excess of the 

Y recreational RBC (8.4 mg/kg). Because of the large number of samples exceeding the F:BC, 

individual concentrations are not shown on Figure 4-3. The sample locations where 

concentrations exceeded the RBC have been highlighted to illustrate the areal extent of arsenic 

throughout the site. 

Arsenic concentrations in excess of the RBC ranged from 8.5 mg/kg (TP-3607) to 80.7 mg/kg 

(TP-0201). The maximum background concentration reported was 12.1 mg/kg and the 

recreational RBC, as defined in Section 5.0, is 8.4 mglkg. Table 4-5 presents arsenic 

concentrations in excess of the RBC identified in site-related samples, in descending order of 

concentration. As can be seen, 20 of the samples contained arsenic concentrations below the 

maximum background concentration. Little discernible pattern relative to contaminant 

concentration can be identified. However, it is evident that levels above the RBC are present 

throughout the site and appear to be related to suspected disposal areas. The highest 

concentrations were identified in samples collected from areas where evidence of waste was 

encountered (see sample logs in Appendix E for samples listed in Table 4-5). The 10 samples 

containing the highest concentrations were collected from depths of 3.5 to 9 feet below ground 

surface where evidence of waste disposal was encountered (fill material, charred material, sludlge- 

like material, etc.). Most of these samples were collected at depths of greater than 5 feet. Of the 

remaining samples above the maximum background results, only one sample (TD-29W) was 

from waste material. This sample was collected at an 8-foot depth. The remaining samples 

above the maximum background concentration were of disturbed soils. 

Chromium was also identified in a significant number (16) of samples at concentrations greater 

than the recreational RBC (631 mg/kg). Figure 4-3 illustrates the locations where chromium 

concentrations exceeded the RBC. Table 4-6 provides a listing, in descending order of 

concentration, ‘of chromium concentrations in excess of the recreational RBC. As detailecl in 

Section 5.0, the recreational RBC was established assuming the presence of hexavalent 

chromium, the less common and more toxic form of chromium, because no selective analysis to 

determine the form of chromium was performed. 

As with arsenic, little pattern relative to contaminant concentration is apparent. However, with 

minor exceptions, most elevated findings were associated with evidence of disposal activities at 

depths of greater than 4 feet below ground surface. 

DOCS\NAiM6883\069001 
June 1999 

4-15 



TABLE 4-5 

-- SUBSURFACE ARSENIC CONCENTRATIONS IN EXCESS OF RECREATIONAL RBC 

SITES 6 AND 7 - NAWC WARMINSTER, PENNSYLVANIA 

Sample Location Arsenic 
Concentration 

TP-0201 80.7 
SB-1805 68 
SB-4005 37.9 
TP-29W3 35.5 
TP-2907 28.3 
TP-3609 25.3 
SB-3904 24.5 
TP-3507 23.5 
TP-4003 19.8 
SB-3804 19.4 
SB-2903 16.5 
SB-3404 16.5 
TP-4006 14.8 
TP-3303 14.3 
TP-29W2 13.9 
TP-3207 13.8 
SB-2504 13.8 
TP-2807 12.7 
SB-2802 12.4 
SB-3003 12.1 
SB-3406 11.9 
TP-3508 11.7 
SB-2104 11.4 
SB-3211 11 
SB-3806 10.9 
SB-3505 10.2 
SB-2702 10 
SB-4002 10 
88-2705 9.9 
TP-38Wl 9.9 
TP-29Wl 9.7 
SB-4104 9.6 
88-3304 9.3 
SB-3605 9.1 
SB-2603 9.1 
SB-3703 9 
TP-2706 8.8 
SB-3 105 8.7 
TP-3607 8.5 
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TABLE 4-6 

SUBSURFACE CHROMIUM CONCENTRATIONS IN EXCESS OF RECREATIONAL RBC 

SITES 6 AND 7 - NAWC WARMINSTER, PENNSYLVANIA 

Sample Location Chromium 
Concentration 

TP-29W3 46,800 
SB-1805 22,900 
TP-2907 12,400 
TP-3609 8,490 
TP-080 1 7,140 
SB-3904 6,910 
SB-3804 5,840 
SB-2104 5,690 
SB-1904 5,540 
SB-3404 3,900 
TP-3507 3,410 
TP-4003 2,680 
SB-3505 2,300 
TP-4006 2,080 
SB-3605 1,720 
TP-29W2 945 
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Thallium was also present in a significant number (16) of samples at concentrations in excess of 

- the recreational RBC (10.1 mg/kg). Figure 4-3 presents the locations of these samples, and Table 

4-7 presents the analytical results for each sample in descending order of concentration. 

As with the arsenic and chromium, thallium concentrations in excess of the RBC appear to be 

distributed throughout the site. Again, the highest concentrations were found in samples collected 

in areas exhibiting disposal activities. All of these samples, with the exception of TP-4003, were 

collected at depths of greater than 4 feet below ground surface. Sample TP-4003 was collected 

from 34 to 40 inches below ground surface. 

Other contaminants exceeding recreational RBCs are shown on Figure 4-3, along with the sample 

concentration. As can be seen, cadmium was the next most widespread contaminant identified in 

excess of the recreational RBC (63.1 mglkg). The majority of cadmium concentrations in excess 

of the RBC are in the samples that contained the maximum arsenic, chromium, and thallium 

concentrations. One of these samples, TP-29W3, also contained the only significant PCB (-1254; 

4,300 us/kg) and zinc (78,600 mg/kg) concentrations and notable lead (7,700 mg/kg) and 

benzo(a)pyrene (2,900 uglkg) concentrations. 

As indicated above, the highest concentrations of contaminants identified within Sites 6 and 7 

appear to be associated with areas where evidence of waste disposal was encountered. The 

most significant arsenic, chromium, thallium, and cadmium concentrations appear to be co- 

located in three general areas consisting of the southeastern end of feature TR12, the 

northwestern portion of feature TR11, and the central portion of TR4. This latter area also 

contained the most significant levels of other contaminants present in Sites 6 and 7 (see Figure 4- 

3). The highest levels of multiple contaminants were found within these areas, as can be seen in 

Tables 4-5 through 4-6, in combination with Figure 4-3. 

Because of this apparent pattern of contamination, a further review of contaminant levels and 

subsurface observations was performed to identify potential areas of greater risk that may warrant 

separate evaluation and risk assessment. A review of the data and subsurface findings at the 

southeastern end of TR12 identified some of the highest thallium, chromium, and arsenic 

concentrations. These concentrations were coincidental with the presence of a damp clay sludge- 

like material encountered in boring SB39 between the depths of 4 and 6 feet and a noticeable 

wet/damp zone of similar depth noted in borings SB-38A and SB-28. In addition, test pit TP08, 

excavated across a noticeable surface depression in the area, encountered a similar damp zone 
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TABLE 4-7 

_ SUBSURFACE THALLIIUM CONCENTRATIONS IN EXCESS OF RECREATIONAL RBC 

SITES 6 AND 7 - NAWC WARMINSTER, PENNSYLVANIA 

Sample Location 

88-3804 89.1 
SB-3904 86 
SB-2104 74.9 
SB-1805 69.9 
TP-3609 62.4 
SB-3404 51.2 
TP-3507 47.2 
TP-2907 46.4 
TP-4003 35.9 
SB-1904 32.8 
TP-29W3 31.9 
SB-3505 30 
SB-3605 21.9 
TP-4006 21.9 
SB-4005 16.8 
TP-38Wl 16.7 
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and evidence of disposal activities. Test pits, borings, and samples immediately outside this area - 
did not encounter similar findings. 

Subsurface findings and analytical results from TRII indicate that the noted elevated levels of 

contamination may be associated with buried waste and materials encountered from varying 

depths of 3 to 7 feet below ground surface. Soil boring SB18 (see Figure 4-3) encountered a soft 

wet sludge-like material at a depth of 5 to 7 feet. This was overlain by a layer of weathered 

asphalt and concrete and what appeared to be local soils. Soil borings SB19 encountered a 

similar material, but at a depth of 4 to 6 feet. Test pit TP02 encountered industrial trash, debris, 

and waste at a similar depth. Evidence of disposal, including the presence of crushed tile and 

other debris, was encountered in boring SB20 and 21 but was seen at the 3- to 4-foot depth. 

Samples below the debris in SB20 did not indicate any significant contamination, but samples of a 

red-brown to black material in the same debris layer at SB21 did identify some of the highest 

thallium and chromium contamination at the site. Other test pits, borings, and samples in the area 

did not encounter evidence of waste material. Although a sample from boring SB25 did contain 

arsenic concentrations above the RBC, these concentrations were relatively close to the 

background range and no evidence of waste material was encountered. 

As described in Section 2.4, evidence of a disposal trench was encountered in test pits TP 35, 36, 

and 29. Industrial waste or viscous sludge-like material and industrial trash were found within the 

apparent trench. The waste material was about 1 foot thick at a depth of 7 feet below ground 

surface at TP35 (see Figure 4-3). 

The apparent trench was immediately overlain with concrete construction debris and 6 feet of soil. 

Test pit TP36 encountered a similar apparent trench and waste material at 9 feet below ground 

surface. This extended about 4 feet down to bedrock and again was immediately overlain with 2 

feet of soil and concrete debris. Soil with evidence of previous vegetative growth at 4 feet below 

ground surface covered the concrete debris. TP29 encountered similar evidence of a trench from 

8 to 10 feet below ground surface, with 3 feet of concrete debris encountered from 5 to 8 feet 

below ground surface. This debris was covered with about 5 feet of soil. Test pit 40 did not 

encounter evidence of a trench or concrete debris. One end of the test pit, toward the possible 

location of EPIC feature TR-4, encountered dispersed evidence of industrial waste and buried tree 

trunks intermixed with soil. The industrial waste was not continuous and did not appear in a 

defined layer or zone. Some evidence of the material was apparent at depths ranging from 3.5 

feet to 5 feet below ground surface. Other subsurface investigations in this area failed to reveal 
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the evidence of a trench or similar waste materials. Analytical results from TR4 indicate that the 

highest single and combined contaminant concentrations are associated with the waste material 

encountered within the apparent trench. Although similar compounds were found in other - 

samples, their concentrations were at lower levels (see Tables 3-5 through 3-7). 

Although elevated concentrations of some inorganic compounds were identified in a suspected 

disposal area southwest of feature TRGD (see Figure 4-3) no evidence of waste material was 

encountered. Subsurface investigations indicated the possible evidence of that the area was 

disturbed and reworked, with evidence of rotting vegetation at depths ranging from 7 to 9 feet 

below ground surface. Sample results from depths representing possible fill activities (4 to 6 feet 

below ground surface) identified the presence of arsenic, chromium, and thallium above RBCs, 

but the concentrations were not consistent and were at lower levels than encountered at TR12, 

TRI 1, and portions of TR4. 

As a result of the further evaluation of the subsurface findings and the nature and extent of 

contamination, three areas of higher risk concern were identified. These areas have been 

designated as risk zones 1, 2, and 3 and are presented in Figure 4-4. Tables 4-8, 4-9, and 4!-10 

present the occurrence and distribution of contaminants identified in samples collected within 

each of these zones, respectively. 

A total of eight subsurface soil samples were collected during test pitting operations performed in 

the area south and southwest of Site 6/7 as part of the Phase Ill RI. These samples were 

analyzed for VOCs only. No positive detection of any compound was identified (see Appendix B.) 

Only native soils or clean fill were encountered in all four test pits. This is consistent with the 

findings of previous investigations. When exploratory borings and test pits were advanced 

throughout this area no waste were found and no contamination was identified, therefore, no 

further evaluation or risk assessment was performed for this area. 

4.3 GROUNDWATER 

Groundwater was not investigated as part of this RI. Area B groundwater has been studied under 

several investigations and is the focus of an ongoing RI. Sites 6 and 7 are located within Area B 

and monitoring wells are located both up- and down-gradient of the area of concern. Figure 4-I 

presents the locations of monitoring wells within Area B and shows the relationship of Sites 6 and 

7 to these wells. 
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TABLE 4-8 
OCCURRENCE AND DISTIRBUTION OF ORGANICS AND INORGANICS IN ZONE 1 SUBSURFACE SOILS, SITES 6 AND 7 

NAWC WARMINSTER, PENNSYLVANIA 

Site-Relai 
l- 

Range of Positive 

7970 - 

:::I 
26 

3.4 - 24.5 - ~~-. .-I.- "K 
24.8 - 384 

0.3 - 1.2 

32.5 - 42.4 16.3 .- -_-~- ~-.---.--~~ 
465 - 121000 50000 

8 - 7140 2890 
8 - 52.4 26.8 

2.9 - 534 192 

8310 - 232000 108000 .- 
3.3 - 128 49.2 

646 - 5770 2950 ~.- 
250 - 899 551 

2.1 - 5.2 1.52 

8 - 113 44.6 

207 - 778 383 

0.79 - 330 138 

69.8 - 198 116 

3.7 - 89.1 27.6 

11.3 - 38.8 18.3 

. 

I-- 

13.1 - 377 160 

13 - 1400 429 

91 - 180 178 

110 - 210 186 

300 - 300 l.1. -238. 

ied Data 

Sampling Round and Representative 

-acation of Maximum Concentration 

S6-SB-2802 10900 

f ! 
I I 

- . . 

S6-TP08-01 

S6-SB-3904 

S6-TPO8-01 

S6-SB-3909 .~ ___ .__._ 
S6-SB-3804 

S6-SB-3904 

S6-TPO8-01 

ss-SB-3804 

S6-TP08-01 

S6-SE%-3804 

S6-SB-3904 

S6-SB-3904 

S6-SB-3904 

S6-TP08-01 

S6-SB-3604 

S6-SB-3909 

S6-TP08-01 

S6-SB-3904 

S6-SB-3894 -~ 
S6-SB-3806 

S6-SB-3804 

S6-SB-3904 

S6-SB-3804 

S6-SB-3804 

S6-SB-3804 

Freq. 

of 

letectiol 

31131 

1122 

27131 

27129 

27131 

0131 

25129 

31131 

Y?7/30 

29131 

31131 

31131 

27131 

3i131 

1128 

20127 

27129 

0117 

5120 

3131 

31131 

27129 

0121 

O/II 

O/II 

0111 

Range of Positive 

Detection Mean of Sampling Round and 

Min. Max. All Data Location of Maximum 

4780 - 18100 13400 BG-12 

13.6 - 13.6 3.75 BG-16 

0.28 - 12.1 3.88 BG-I 1 ---.. ..-- ~ ~~. ..- ~.~ 
34.1 - 225 61.6 BG-28 

0.31 - 1.7 0.806 BG-31 -~~ -~-__-~- ~~~_ 
NA ~--- ~_~ -. 

240 - 1910 664 BG-24 

7.9 - 35.3 19.4 BG-12 

1.6 - 22.1 8.9 BG-31 --~~ _.--_.--~~. 
3.6 - 30.6 11.8 BG-29 

6980 - 410506 33100 BG-30 

1.6 - 96.5 11.7 BG-I 3 

518 - 4960 1980 BG-24 

30.9 - 2010 424 BG-26 

0.37 - 0.37 0.0436 BG-23 

Freq. 

of 

letection 

717 

3l7 _- -. 
717 

717 

164 

17.3 

384 

1.2 -. 
42.4 

121000 

7140 

52.4 

534 

232000 

128 

.4210 

899 

5.2 

113 

778 

330 

158 

89.1 

28.8 

377 

1400 

6l7 

717 

717 

7l7 copper _..~ 
iron 

iad 

717 

717 

7l7 magnesium ~. _ .__.. ._. 
manganese 

mercury 

nickel 

potassium 

silver 

sodium ._ .- 
thallium 

vanadium 

zinc 

Aroclor-I 260 

benz(a)anthracen 

benzo(a)pyrene 

benzo(g,h,ijperyie 

717 

3l7 

717 4.1 - 21.7 --_- 
89.1 - 3050 

10.5 BG-31 -. --____ ~___ 
706 BG-24 

NA 

102 BG-25 ~~-. . ..--~~ -- ..___ -_ ..,_~~ 
0.378 BG31 

29.7 BG-12 

27.7 BG-13 - -. .~ 
NA 

NA 

5/7 

617 

617 

4l7 

617 

55.2 - 86.7 

0.37 - 0.42 

15.4 - 45 

9 - 60 717 

316 

216 

216 

II6 

180 

2111 

300 
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TABLE 4-8 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN ZONE 1 SUBSURFACE SOILS, SITES 6 AND 7 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 2 

Background Data 
Freq. Range of Positive 

of Detection Mean of Sampling Round and 

Substance Detection Min. Max. All Data Location of Maximum 

bis(2-ethylhexyl)ph Ill 1 50 - 50 154 BG-16 ~~~~ 
but$enzylphthalat 0111 

~.~- --.-- ._- ..-. -. .~--~~ ~~ 
NA 

chrysene 1111 51 - 51 185 BG-13 

fluoranthene l/II 92 - 92 188 BG-13 

indeno(l,2,3-cd)py 0111 NA ..-- - .~-~ 
pyrene l/Ii 100 - 100 189 BG-13 

acetone 4/l 9 8 - 12 46 BG-24 

Notes: 

Site-Related Data 
Freq. Range of Positive 

of Detection 

Ietection Min. Max. 

216 1500 - 5400 

II6 70 - 70 

216 216 170 170 - - 190 190 

216 216 79 79 - - 120 120 

II6 II6 110 110 - - 110 110 

216 216 130 130 - - 290 290 

l/7 II7 22 22 - - 22 22 

I 

Mean of 

All Data 

1280 

200 

193 

166 

207 

20; 

28.6 

Repry? Sam16y;B;;;;iand 1 

Location of Maximum Concentration 

S6-SB-3804 

S6-SB-3804 

S6-SB-3804 

S6-~~-3804 

S6-SB-3804 

S6-SB-3904 

70 

190 

120 

110 

261 

Units are mg/kg for inorganics, ug/kg for organics. 
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. 
Mean of all data includes positive detections and non-detected results. Detection limits are divided by two. 
The determination of representative concentrations is based on comparison of maximum to the 95 % UCL, which is presented in a separate table. 
Frequency of detection refers to number of times compound was detected among all samples versus total number of samples. 
Number of samples may vary based on the number of usable results. 
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TABLE 4-9 
OCCURRENCE AND DISTRIBUTION OF ORGANlCS AND INORGANICS IN ZONE 2 SUBSURFACE SOILS, SITES 6 AND 7 

NAWC WARMINSTER, PENNSYLVANIA 

ilte-Reli 

Mean of 

All Data 

13400 

14.5 

I 

. 

!d Data 

Sampling Round and 

Location of Maximum 

S6-TP02-01 

S6-SB-1805 

S6-TP02-01 

S6-TP02-01 

S6-SB-1807 - -... .-. ..~ -.. -.. .~ 
S6-SB-2104 

SG-SB-1805 

S6-SB-1805 

S6-SB-2104 

S6-TP02-01 

S6-SB-1805 

S6-TPO2-61 

S6-TP02-01 

S6-SB-1805 

S6-SB-2104 

S6-TP02-01 

S6-TP02-01 

S6-TP02-01 

S6-SB-2104 -. 

S6-TP02-01 

S6-SB-2104. 

SG-SD-1807 

S6-TP02-01 

S6-TPu2-01 

Sti-bu-1805 -- _- 

S6-SB-2104 

S6-TP02-01 

Freq. Range of Positive 

of Detection 

letection Min. Max. 

31131 4780 - 18100 

1122 13.6 - 13.6 -- ~~-..- -..- --.--.- ~~. 
27131 0.28 - 12.1 

27129 34.1 - 225 

27131 0.31 - 1.7 

0131 

25129 240 - 1910 

Freq. 

of 

Ietectior 

-7 

Range of Positive 

Detection 

Min. Max. 

4100 - 41400 _~-.-.. ..~ .- 
8.4 - 88 

5.2 - 80.7 

27.4 - 922 

0.38 - 1.1 

48.5 - 135 

675 - 12300d 

9.2. - 22900 

8 - 63.4 

10.4 - 1880 ~-.. --...-..- -~~. 
11700 - 261000 ._ -. ~~ . .._ 

3.8 - 39300 

723 - 4060 

227 - 1320 

1.4 - 5.6 

9.1 - 345 

324 - 1550 

5 - 5 

0.65 - 308 

98.4 - 740 

6.7 - 74.9 

16.6 - 36.8 

18.7 - 3800 

8.4 - 8.4 

61 - 750 

440 -760 

6.1 - 6.1 

Representative 

Concentration 

Mean of 

All Data 

13400 

3.75 

3.88 

--61.6 

0.806 

7.9 - 35.3 

1.6 - 22.1 

3.6 - 30.6 

6980 - 410500 

1.6 - 96.5 

518 - 4960 

30.9 - 2010 

0.37 - 0.37 

4.1 - 21.7 

89.1 - 3050 

..~ 
664 

19.4 

8.9 

11.8 

33100 

11.7 

1980 ..--~ 
424 

0.0436 

10.5 

706 

55.2 - 86.7 102 

0.37 - 0.42 0.378 

15.4 - 45 29.7 

9 - 60 27.7 

51 - 51 38.6 

Location of Maximum 

BG-12 

BG-16 

- _rbstance 

aluminum 

antimony 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium 

cobalt -- 
.~ 

- .- _..-..- 
copper . .- 
iron 

lead --. 

magnesium 

manganese _...- . ..- ~~~ ~~ -... 
mercury 

nickel 

potassium 

selenium 

silver . _~~ _ 
sodium 

thallium ..~ 
vanadium 

zinc .~ 
alpha-chlordane 

Aroclor-1254 

Aroclor~1260 .~ 
dieldrin 

38600 

68 

80.7 

922 

0.946 

82.5 

80600 

22900 

63.4 

1880 

261000 

39300 

3530 

lo10 

3.62 

345 

1340 

5 

220 

532 

74.9 

29.1 

3800 

8.4 

750 

760 

6.1 

317 

BG-11 

BG-28 

7l7 

717 

7i7 

4l7 

24.6 

240 

0.729 

45.4 

43300 

4910 

2717 

458 

104000 

5670 ..~ 
2650 

747 

BG-31 

NA 

BG-24.. 

BG-12 

BG-31 

BG-29 _ ---- ~~---._.-. 
BG-30 --..- .~ ~- 
BG-13 

7i7 

7i7 

717 

7l7 

31131 

I 31131 

7l7 

7i7 

7R 

II28 

20127 

BG-24 

BG-28 

BG-23 

7l7 

417 

7l7 

2 

89.4 

642 

3.76 

127 

228 

26.9 

21 -- 

766 

8.4 ._ 
220 

193 

6.1 

BG-31 

27129 617 BG-24 

NA 0120 117 

0117 

5120 

NA 

BG-25 

7R 

717 

4i7 3131 BG31 

BG-12 

BG-13 

31131 

27129 

6l7 

717 

III 

3!7 

2l7 

Ill 

0121 

1121 

0121 

o/21 

NA 
BG-13 

NA 

NA 
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TABLE 4-9 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AN INORGANICS IN ZONE 2 SUBSURFACE SOILS, SITES 6 AND 7 
NAWC WARMINSTER, PENNSYLANIVA 
PAGE 2 OF 2 

Substance 

gamma-chlordane 

benz(&mthracene ~~ ~~... .~ 
benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(g,h,i)perylene 

benzo(k)fluoranthene 

bis(2-ethylhexyhphthalate 

chrysene 

di-n-butylphthalate 

fluoranthene 

indeno(l,2,3-cd)pyrene 

phenanthrene 

pyrene 

acetone 

p-isopropyltoluene 

set-butylbenzene _.. .~ 
tetrachloroethene 

toluene 

Notes: 

T Background Data 
Freq. Range of Positive 

of Detection Mean of Sampling Round and 

letection Min. Max. All Data Location of Maximum 

0121 NA -... -~-.- ..---.- ~~ ~~~ 
0111 NA 
O/l 1 NA 
l/ii 58 - 58 185 BG-13 
O/l 1 NA 
1111 46 - 46 la4 BG-13 
1111 50 - 50 154 BG-16 
l/l1 51 - 51 185 BG-13 
0111 hiA .- 

1111 92 - 92 iaa BG-13 

O/l I NA 
l/II 51 - 51 ia5 BG-13 

- Ill 1 100 - 100 la9 BG-13 ---- ..- ~~-. 
4119 a - 12 46 BG-24 

010 

010 

O/20 NA 
3120 2 - 2 42.7 BG-17 

I 
Freq. 

of 

letectior 

111 

II6 

216 

l/6 

II6 

II6 

316 

Ii 

416 

II6 

l/6 

l/6 

II6 

II7 

I/6 

II6 

II7 

II7 

Site-Relate 

/ 

Range of Positive 

Detection 

Min. Max. 

9.2 - 9.2 

120 - 120 

140 - 150 

140 - 140 

90 - 90 

480 - 480 

60 - a70 .~ _... .- 
ii0 - 120 

42 - 370 

210 - 210 

a2 - a2 

98 - 98 

210 - 210 

98 - 98 

3-3 

0.9 - 0.9 -~.~---.-~ -. ..---.. 
28 - 28 

2-2 

+ 

- 

Mean of 

All Data 

9.2 

272 

200 

275 

267 

332 

273 

272 

ia2 

287 

265 

268 

287 

96.6 

10.2 

9.82 

7.86 

9.79 

!d Data 

Sampling Round and Representative 

Location of Maximum Concentratior 

S6-TPO2-01 

S6-SB-2104 

S6-SB-2104 

S6-SB-2104 

S6-SB-2104 

S6-SB-2104 

SG-SB-1805 

S6-SB-2104 

S6-SB-1805 

S6-SB-2104 

S6-SB-2104 

S6-SB-2104 

S6-SB-2 104 

SG-SB-1904 

s6-SB-1807 

s6-SB-1 807 

S6-SB-1805 

S6-SB-2104 

Units are mg/kg for inorganics, ug/kg for organics. 
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. 
Mean of all data includes positive detections and non-detected results. Detection limits are divided by two. 
The determination of representative concentrations is based on comparison of maximum to the 95 % UCL, which is presented in a separate table. 
Frequency of detection refers to number of times compound was detected among all samples versus total number of samples. 
Number of samples may vary based on the number of usable results. 

9.2 

120 

150 

140 

90 

480 

a70 

120 

370 

210 

a2 

98 

210 

98 

3 

0.9 

23.1 

2 
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TABLE 4-10 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN ZONE 3 SUBSURFACE SOILS, SITES 6 AND 7 

NAWC WARMINSTER, PENNSYLVANIA 

Background Data 

Freq. 

of 

Ietection 

919 

419 

919 

919 

919 

a19 

919 

919 

919 

919 

919 

919 

919 

919 _ .___. ~~ 
719 

919 

a19 

919 

919 

619 

719 

919 

219 

418. -- -...-~ 
5!9 

l/9 

119 

Range of Positive 

Detection 

Min. Max. 

3360 - 28400 

9.6 - 48.3 

5.9 - 35.5 

41.3 - 536 

0.35 - 1.2 

0.64 - 152 

1490 - 79600 

15.8 - 46800 

6.6 - 146 

8.3 - 920 

15000 - 264000 

9.8 - 7700 

1100 - 4970 

259 - 1160 

0.2 - 3.4 ----.-. 
8.3 - 66.2 

197 - a740 

1.1 - 368 

96.8 - 405 

4.7 - 62.4 

18.6 - 32.3 

35.2 - 78600 

75 - 710 

91 - 4200 

13 - 5100 

170 - 170 

- 120 - 120 

Mean of 

All Data 

13400 

3.75 

3.88 

61.6 

0.806 

664 

19.4 

a.9 

ii.8 _..-- 
33100 

11.7 

1980 

424 

0.0436 

10.5 

706 

102 _....~ 
0.378 

29.7 

27.7 

38.6 

Sampling Round and 

Location of Maximum 

BG-12 -.- 
BG-16 

BG-1 1 

BG-28 -..-~~~ ~--.-~ ~~- 
BG-31 _ --~ ~.~ ____ ~~~ _._._ 

NA 

BG-24 

BG-12 

BG31 

BG-29 

BG-30 

BG-13 

BG-24 

BG-28 -.. 
BG-23 -~~-~____- ~- 
BG-31 

BG-24 

NA 

BG-25 

BG-31 

BG-12 

6G~l3 

NA 

BG-13 

NA 

Representatiw 

Concentration 

17600 

48.3 

31.9 

536 

0.885 

152 

79600 

46800 

146 

920 

264000 

7700 

3340 

1120 

3.4 

66.2 

4910 

368 

203 

62.4 

26.2 

78600 

710 

4200 

5100 

79.8 

50.4 

All Data 1 Location of Maximum 

9460 1 S6-TP-29-W2 

S6-TP-29-W3 11.9 

. ia 

218 

0.71 

48.5 

26400 

a050 ,-_. 
41.7 

211 

100000 

926 

2300 

Substance 

aluminum ._ ~... -~~~ 
antimony 

arsenic 

barium 

beryllium 

cadmium -. 
calcium _~ -. 
chromium ._ . -. 
cobatt 

copper 

iron 

lead 

magnesium 

manganese 

31131 4780 - 18100 --- ~--__--~ --_ 
1122 13.6 - 13.6 

27131 0.28 - 12.1 S6-TP-29-W3 

S6-TP-36-09 

S6-TP-35-08 

S6-TP-29-07 

S6-TP-36-09 

S6-TP-29-W3 _.~~ .___~ 
S6-TP-29-W3 .- 

S6-TP-29-W2 

S6-TP-35-07 _-~ . ..-. 
S6-TP-29-W3 

S6-TP-36-67 

27129 -. II 34.1 - 225 

0.31 - 1.7 

25129 

31131 

240 - 1910 

7.9 - 35.3 ~~ _- .._ ~~~ ~___ .._ 
1.6 - 22.1 27130 

29131 3.6 - 30.6 

69BO - 410500 31131 

31131 

27131 

31131 

1.6 - 96.5 -~-~ ~-___-..~ 
518 - 4960 

30.9 - 2010 722 S6-TP-35-07 

1.22 S6-TP-36-09 ._...~ ~~ _..... ._.... 
29.9 S6-TP-29-07 

1350 S6-TP-29-W3 

ii28 0.37 - 0.37 mercury 

nickel 

potassium 

silver 

sodium I silver 

sodium 

thattkrm 

20127 

27129 

0117 

5120 

3131 

4.1 - 21.7 ~~~ ~ -..- 
89.1 - 3050 

132 S6-TP-36-09 

144 S6-TP-29-~3 

23 S6-TP-36-09 

55.2 - 86.7 ~-....-_--.~~ 
0.37 - 0.42 

15.4 - 45 vanadium 

zinc 

31131 19 S6-TP-29-WI 

9020 S6-TP-29-W3 

164 S6-TP-36-09 

27129 

o/21 -.-- -~~ 
II21 

9 - 60 

51 - 51 797 
--I 

S6-TP-29-W3 
n-r. _- 
ova S6-TP-29-w3 

22.1 S6-TP-29-W3 

16.5 -- S6-TP-29-W3 

0121 

010 

010 
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TABLE 4-I 0 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN ZONE 3 SUBSURFACE SOILS, SITES 6 AND 7 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 3 

Substance 

2,4-dimethylphenol 

4-methylphenol 

benz(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(g,h,i)perylene 

benzo(k)fluoranthene 

bis(2~e~hylhexyl)phthalate -- 
chrysene 

di-n-butyiphthalate 

fluoranthene 

indeno(l,2,3-cd)pyrene 

phenanthrene 

phenol 

pyrene 

2-butanone 

acetone 

carbon disultide 

ethylbenzene 

toluene 

trichloroethene 

xylene (total) 

Background Data 
Freq. 1 Range of Positive 1 I 

of Detection Mean of Sampling Round and 

Ietection Min. Max. All Data Location of Maximum 

0111 NA 

l/II 

O/l 1 

1111 

l/II 

l/II 

0111 

l/II 

0111 

l/II 

0111 

Ill1 

58 - 58 

46 - 46 

50 - 50 

51 - 51 

100 - 100 

NA .___~~~ 
8 - 12 BG-24 

NA 

NA .~~ 
BG-17 

Site-Related Data 
Freq. Range of Positive 

of Detection Mean of Sampling Round and 

Ietection Min. Max. All Data Location of Maximum 

II9 1100 - 1100 333 S6-TP-29-W3 

II9 6300 - 6300 911 S6-TP-29-W3 

419 42 - 120 293 S6-TP-35-07 

519 42 - 140 ‘269 S6-TP-35-07 

119 150 - 150 359 S6-TP-35-07 

119 89 - 89 353 S6-TP-35-07 

l/9 470 - 470 395 S6-TP-35-07 

-. 415 39 - 310 389 S6-TP-36-09 

619 51 - 320 147 S6-TP-29-W3 

419 48 - 16000 1920 S6-TP-29-W3 

-- 719 46 - 360 164 S6-TP-29-W3 

119 87 - 87 352 S6ITP-35-07 

419 62 - 540 227 

II9 5300 - 5300 800 

619 38 - 230 282 

319 18 - 52 53 

419 36 - 330 107 

II9 3 - 3 5.39 

II9 36 - 36 7.17 

219 l-3 5.17 

119 56 - 56 9.39 

219 2 - 620 71.7 

S6-TP-29-W3 

S6-TP-29-W3 

S6-TP-35-07 

S6-TP-36-09 

S6-TP-36-09 

S6-TP-36-09 

-- S&TP-29-W3 

S6-TP-36-09 

S6-TP-29-W3 

S6-TP-29-W3 

508 

2480 

120 

140 

150 

89 

470 

310 

276 

16000 

295 

87 

429 

2030 

230 

52 

307 

3 

13.9 

3 

21.2 

620 

Representative 

Concentration 

1 
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TABLE 4-10 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN ZONE 3 SUBSURFACE SOILS, SITES 6 AND 7 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 3 OF 3 

Notes: 

Units are mglkg for inorganics, ug/kg for organics. 
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. 
Mean of all data includes positive detections and non-detected results. Detection limits are divided by two. 
The determination of representative concentrations is based on comparison of maximum to the 95 % UCL, which is presented in a separate table. 
Frequency of detection refers to number of times compound was detected among all samples versus total number of samples. 
Number of samples may vary based on the number of usable results. 
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Groundwater, in general, flows southward through the study area. As can be seen in Figure 4-1, 

numerous monitoring wells are located within, upgradient, and downgradient of Sites 6 and 7. 

Historical data from numerous sampling events, including quarterly and semi-annual sampling and 

area-specific studies (HNUS Draft Area B Hydrogeology Report, 1995; TtNUS Summary Report 

for Tenth Round Perimeter Monitoring, September 1998; U.S. Navy Record of Decision OU1, 

1993) have identified volatile organic contamination within Area B. The most recent round of 

sampling performed in Area B was a comprehensive round of groundwater sampling and water- 

level measurements conducted on all Area B monitoring wells (TtNUS Summary Report Area B 

Comprehensive Round of Groundwater Sampling, November 1998). The results of this sampling 

confirmed the presence of trace to low levels of VOCs throughout Area B. The source of the VOC 

contamination is unknown or undefined at this time. 

The 1998 comprehensive groundwater sampling of Area B included the collection and analysis of 

samples for metals. The results of this sampling are presented in the referenced November 1998 

Summary Report. The analytical results indicated that metals are not of concern in Area B 

groundwater. With the exception of one sample collected within the Navy enlisted housing area 

that contained lead, no metals in excess of federal Maximum Contaminant Levels (MCLs) or 

Drinking Water Health Advisory Levels were identified within Area B. 

The surface and subsurface sample results for Sites 617 were reviewed and compared to PADEP 

guidelines for the protection of groundwater. Eight of the 141 samples collected contained 

contaminants above these groundwater protection criteria. The only contaminants identified 

above groundwater protection levels were cadmium (samples TP-36-09, TP29-07, TP-35-07, TP- 

02-01, SB-21-04, and TP-40-03) lead (samples TP-29W3, TP-02-01, and TP-38-WI), and Silver 

(sample TP-36-09). Four of these samples were collected from within Zone 3 and two were from 

within Zone 2 (see Figure 44). 

Considering the low frequency of exceedences of the soil to groundwater protection levels (8 out 

of 141 samples) and the lack of groundwater contamination with these metals, Sites 6/7 do not 

appear to be a source of groundwater contamination. Further studies and investigations of Area B 

groundwater are ongoing and will be assessed in a separate focused RI report. 
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5.0 HHRA FOR NAWC WARMINSTER SITES 6 AND 7 

-. 

The human health risk assessment (HHRA) for NAWC Warminster Sites 6 and 7 is presented in this 

section. This section is divided into Methods for the Human Health Risk Assessment (!%‘I), Data 

Evaluation (5.2) Toxicity Assessment (5.3) Exposure Assessment (5.4) Risk Characterization (5.5) 

Uncertainty Analysis (5.6) and Conclusions (5.7). Section 5.1 presents the methodology for doing the 

HHRA, and Sections 5.2 through 5.7 present the actual results of the HHRA at NAWC Warminster Sites 6 

and 7. 

5.1 METHODS FOR THE HUMAN HEALTH RISK ASSESSMENT APPROACH 

The objectives of the risk assessment for Sites 6 and 7 were to estimate the actual or potential risks to 

human health resulting from the presence of contamination in surface soil and subsurface soil and to 

provide the basis for determining the need for remedial measures for these media. A risk assessment will 

be performed for Sites 6 and 7 only. The lack of contamination and evidence of a site or release at the 

other suspected locations within the study area do not support the need for a risk assessment. Three 

major aspects of chemical contamination must be considered when assessing public heall:h risks: 

contaminants with toxic characteristics must be found in environmental media and must be released by 

either natural processes or by human action; potential exposure points must exist either at the slource or 

via migration pathways if exposure occurs at a remote location other than the source; and human or 

environmental receptors must be present at the point of exposure. Risk is a function of both toxicity and 

exposure; without any one of the three factors listed above, there is no risk. 

In order to estimate the potential for human health risk attributable to NAWC Warminster Sites 6 and 7, 

information regarding the toxicity of the compounds detected in the various media, the distribution of 

contamination, potential migration pathways, and a site-specific estimate of chemical intake via assumed 

exposure routes were combined. The risk assessment processes were in accordance with current EPA 

risk assessment guidance (see EPA references at end of document) and were performed according to 

methods established by NORTHDIV and EPA Region Ill. 

The human health risk assessment consists of five sections: Data Evaluation, Toxicity Assessment, 

Exposure Assessment, Risk Characterization, and Uncertainty Analysis. Each section is briefly discussed 

below. 

Data Evaluation (Sections 5.1.1 and 5.2) is primarily concerned with distributional analysis of 1:he data, 

background comparison tests, identification of chemicals of potential concern (COPCs), and 
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representative concentrations. COPCs selected in this section are representative of the type expected for 

potential human health exposure. Distributional analysis of the data, contaminant concentrations relative 

to background levels, contaminant release and environmental transport mechanisms, exposure routes, 

and toxicity were all considered in order to develop a list of COPCs used to define the site-associated 

risks. 

The Toxicity Assessment (Sections 51.2 and 5.3) presents available reference doses, cancer slope 

factors, EPA weight of evidence, adjustment of the dose-response parameters, and relative potencies for 

polycyclic aromatic hydrocarbons (PAHs). Quantitative toxicity indices, where available, are presented in 

this section, including any applicable regulatory standards and criteria. 

The Exposure Assessment (Sections 5.1.3 and 5.4) identifies potential human health exposure, including 

a characterization of the site setting, selection of potential receptors, selection of exposure routes by 

medium, a presentation of a site-conceptual model, derivation of exposure estimates for each pathway, 

and a special explanation of the blood-lead modeling. This section identifies potential pathways of COPC 

migration, selected potential receptors, and the.estimated intakes of COPCs for the identified receptors. 

Risk Characterization (Sections 5.1.4 and 5.5) presents the approaches for determining carcinogenic 

risks, noncarcinogenic risks, and lead risks. The risk characterization evaluates the potential for adverse 

health effects from exposure to COPC concentrations in environmental media by integrating information 

developed during the toxicity and exposure assessments. 

The Uncertainty Analysis (Sections 5.1.5 and 5.6) is a discussion of the general uncertainties associated 

with the HHRA. 

5.1 .I Methods for Data Evaluation 

This section presents the approaches for distributional analysis of the data, background comparison tests, 

identification of COPCs, representative concentrations, and special notes concerning chromium 

concentrations. 

5.1.1 .I Distributional Analysis of the Data 

Statistical analyses discussed in this section adhere to the guidance referenced in several EPA and related 

publications (I 989a, 1989b, 1992a, 1992b, and 1996a). Before representative concentrations (Section 

5.1.1.4) could be estimated for each site, the underlying statistical distribution of data was determined for 
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each chemical in each medium. The Shapiro-Wilk W test or the Shapiro-Francis Test (EPA, 1992a) were 

performed to determine if the data set of chemical concentrations matches the shape of a normal or 
- 

lognormal distribution. [The latter test is required if there are greater than 50 samples (EPA, 1992a, 1996a).] 

Normally distributed data exhibit a characteristic”bell-shape” curve that is symmetrical, whereas lognormal 

data have a skewed shape (more results at the high-concentration tail). For each chemical in each medium 

at a site, the W test was performed once using the original data and once after data were converted to their 

logarithms. A five percent level of significance was used to determine if the data deviate fro/m either 

hypothesized distribution. If the W test indicated a normal distribution, then the estimation of the reasonable 

maximum exposure point concentration (using the upper 95th percentile, as discussed in the next section) 

was based upon a normal distribution and standard deviation. If taking the logarithms of the data provided a 

better match to the data than a normal distribution, a lognormal transformation of data was used before the 

upper 95th percentile concentrations were computed. In most cases, the distribution of data fit one of the 

above two categories. If neither distribution matched well, the default assumption of an underlying lognorrnal 

distribution was followed (EPA, 1989a). 

5.1.1.2 Background Comparison Tests 

To determine if results of samples from each site were elevated relative to background sample results, an 

array of statistical tests were performed. The name of each test, the statistical question answered by the 

test, the assumptions required to run the test, and the criteria used by each test to judge whether site data 

are greater than background are delineated in the headings and footnotes to each background comparison 

table presented in the site-specific sections. These statistical procedures include three quantitative tests that 

look for overall differences between the entire populations of site and background data values; four 

quantitative tests that essentially look for hot spots; and two qualitative tests that examine only the frequency 

of detection (proportion of detected versus non-detected values in site versus background) but: not the 

magnitude of values. 

Each statistical test was run using a decision-making probability level (P-level) of 0.05, which means that, in 

situations where the test conclusion states that site-related results are greater than background, the chance 

of the test yielding a false conclusion caused by random variations in the data set is five percent or less. The 

overall conclusion (whether site results are greater than background) was assumed to be “yes” if any one of 

the quantitative tests concluded that site data are elevated above background. If no conclusion could be 

reached for any of the quantitative tests (e.g., if the assumptions necessary to run each of the various tests 

were not valid), then the overall decision was based on the conclusions of the qualitative tests alone. Further 

information regarding each statistical test is presented below: 
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. The means of the two data sets were compared if both site and background matched the 

same type of distribution (normal or lognormal). If the site and background data exhibited 

equal standard deviations (based upon Bartlett’s test for equal variances), then the student’s 

t-test was applied; otherwise, Satterthwaite’s t-test was performed to see if the site mean is 

greater than the background mean. The t-test is valid only if at least 85 percent of site data 

and 85 percent of background data are positive detects, there are at least three sampling 

points in each data set, and the pooled standard deviation is not zero. 

. Nonparametricstatistical tests, which do not require underlying assumptions regarding equal 

data distributions, were also applied in each case. The Mann-Whitney U-test was used to 

determine whether the site and background data are from populationswith identical medians 

and rank distributions. The Mann-Whitney test involves combining the two data sets, 

ranking results from smallest to largest, and evaluating whether the two sites have a similar 

distribution of data within the range of low to high ranks. If more than 40 percent 

nondetected results are present in either the site or the background data set or when 

multiple levels of detection limits are present, a different statistically valid test, Gehan’s 

test, was substituted because recent guidance (EPA, 1992b) indicates that the Mann- 

Whitney test is not valid in the aforementioned situations. (Gehan’s test is statistically 

equivalent to the Mann-Whitney Test if all results are positive.) For either of these tests to 

work, not all data points can be tied and there must be at least two background data 

points. The Mann-Whitney U test and the Gehan test statistics were computed using 

appropriate score adjustments for tied values and a normal approximation when sufficient 

data points were available; whereas, an exact computation of probabilities was used in 

the situations where there were very few (for example, less than eight) data points. 

. A 95 percent upper tolerance limit (UTL) test was applied to determine whether the 

maximum concentration detected in an area of interest was a hot spot of a magnitude 

exceeding 95 percent of the background population. The 95 percent UTL is defined as the 

calculated upper limit that, on the average, is expected to include 95 percent of the 

background population. If the background data were determined to match the shape of a 

normal or lognormal population, then the limit was calculated using the t-distribution and the 

appropriate normal or log-transformed mean and standard deviation from the background 

data set. For this test to be valid, the background data set was required to be comprised of 

at least 85 percent detects and at least three data points. 
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. A substitute procedure for the 95 percent UTL, called the 95 percent quantile test, was 

employed to test for hot spots if the background data were not in the shape of a lognormal or 
- 

a normal population. For the quantile test to be valid, at least 19 background data points 

were required, no detection limit could be greater than the UTL, and at least 10 percent of 

the data points must be detects in the background data set. 

. The upper ranks test (EPA, 1992b, 1996a) is another hot spot test. This test combines 

the site and background data into one set and determines whether the major portion of a 

subset of the largest detected results is comprised chiefly of site data rather than an equal 

mixture of site and background. In this procedure, the probability is calculated that k or 

more samples from the largest r data points in the combined data set are comprised of 

site data, assuming that the site and background populations are equal. In the event that 

there is less than a five percent chance that this could happen if the populations are 

indeed the same, then the test concludes that there is a hot spot comprised of k samples 

from the area of interest. 

. In the event that none of the above quantitative statistical tests yielded a definite “yes” or 

“no” decision, a test of proportions was used to determine if the percentage of positively 

detected results was greater in the site data versus the background data. When only a very 

small portion of results are detected (less than 10 percent), this test is recommended 

(EPA, 1996a, 1989b). The test is routinely applied using a normal distribution 

approximation to the probability that site is above background but is not considered valid 

when fewer than five samples are detected in either site or background. To reach a 

confident decision regarding VOCs in surface water, a generalized version of the test of 

proportions, called the Fisher Exact Test, was required (Brownlee, 1965). This test can 

be applied to all situations because it calculates the exact probability for all combinations 

of possible outcomes and gives a probability level for the condition where the observed 

frequency of site detects is greater than background, given the number of samples 

involved. 

. As recommended (EPA, 1996a, 1992a, 1989b), quantitative statistical tests were 

preceded by data analysis to evaluate the distributional shape for both positive and 

nondetected data, of which quantile plots or tables are one recommended (and efficient) 

approach. This data analysis is required because multiple detection limits bias or 

invalidate the conclusions of common statistical tests. For each chemical in each risk 

group, a quantile (percentile) range evaluation was required to compare the number and 
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magnitude of site and background nondetects. In particular, some of the above tests do 

not tolerate any non-detects above a certain magnitude or portion of the total. In the case 
_ 

of the Mann-Whitney test, careful quantitative evaluation was used to determine if the site 

and background populations exhibited the same distributional spread of non-detected 

results and whether to instead use the more robust Gehan test. For the Gehan test to be 

valid, the only requirement was that the method of data censoring could not be 

significantly different for site versus background, a condition that rendered somewhat 

unreliable the usability of background tests for the combined routine and low .detection 

limit mercury data comparisons due to different proportions of low detection limit data 

among the site and background populations. 

5.1 .I 3 Identification of Chemicals of Potential Concern (COPCs) 

COPC selection is based on various aspects of chemical concentration, distribution, and toxicity. 

Chemicals are selected to represent site contamination and will provide the framework for the quantitative 

risk assessment. 

Inorganic and organic samples were collected from the NAWC Warminster Sites 6 and 7 in surface and 

subsurface soil media. The positively detected chemicals for each site are compared to background 

levels and presented in occurrence and distribution and background tables in site-specific Nature and 

Extent of Contamination sections. COPC selection is based on these tables and the following rules (EPA, 

1993): 

. Screen COPCs in surface and subsurface soils against risk-based concentration (RBC) 

criteria (EPA, 1993). Two types of RBC are used in this HHRA, recreational and 

residential. Residential RBCs were developed by Region III EPA. Residential RBCs are 

chemical-specific benchmark criteria that represent the calculated concentration for a 

given contaminant that might produce a cancer risk of IE-06 or a noncarcinogenic hazard 

index (HI) of 1.0, given exposure to soil by residential receptors and assuming the EPA 

default values for upper range (RME) intake (e.g., 200 mg soil ingestion per day for a 

residential child). Recreational RBCs were developed using the same approach as EPA’s 

residential RBCs; however, they were developed given exposure to soil by recreational 

receptors. Using the RBC screening approach, a chemical was eliminated from 

consideration as a COPC at a site if the maximum detected concentration was less than 

the RBC screening value or if site concentrations were not significantly greater than 

background (inorganics only). The COPC selection process for surface and subsurface 

soils is as follows: 
__-... 
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lnorganics - Compare the maximum concentration detected in surface soil and 

subsurface soil to the recreational and residential soil RBCs determined at a risk level of 1 

x 1 O6 or a HQ of 0.1 and compare site concentration to background concentration in order 

to determine if the area of interest is significantly greater than background. If both criteria 

are met, the chemical is selected as a COPC. 

Organics - Compare the maximum concentration detected in surface soil and subsurface 

soil to the recreational and residential soil RBCs determined at a risk level of 1 x 1 OS or an 

HQ of 0.1. All chemicals exceeding RBCs were selected as COPCs. 

. The essential nutrients, including calcium, chlorine, iodine, magnesium, phosphorus, 

potassium, and sodium, were eliminated as COPCs if they were not present at high 

concentrations at a site (EPA, 1989a; EPA, 1995a). 

. Lead will be evaluated as a COPC based on a derived screening levels for residential soil. 

Per EPA Region Ill directive, a value of 400 mg/kg [Office of Solid Waste and Emergency 

Response (OSWER) Directive, EPA, 1994a] will be used as the residential soil screening 

RBC. 

5.1.1.4 Representative Concentrations 

The risk assessment for NAWC Warminster Sites 6 and 7 will be performed using a representative 

concentration for each COPC in each medium identified at the particular site of interest. Current and 

historic concentrations of detected chemicals at each site medium will be evaluated. Usability of results is 

discussed below. The representative concentration was calculated using the latest risk assessment 

guidance from EPA (EPA, 1989a). 

The validated data will be used to calculate representative concentrations. For chemicals with at least one 

positive detection, the corresponding non-detects will be assumed to be one-half the detection limit 

(sample quantitation limit). Rejected values (R) and blank qualified results (B) will be eliminated from 

further consideration. Estimated and biased values (J, K, L) will be used as the reported value. 

Duplicate samples will be averaged together and considered as one result. For duplicates, where one 

result is positive and the other result is a non-detect, the problem of calculating an average result arises 

whenever half the detection limit exceeds the positive result. In these situations, the positive result will be 

used to represent the non-detect. 
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The calculation of the representative concentration is a two-step process. Firstthe distribution of the data 

must be determined, as discussed in the preceding section. Then, based on the distribution of the data, a 

representative concentration is either calculated or selected. 

Several important points are associated with distribution of the data: 

. The distribution of a data set is determined using a Shapiro-Wlktest. 

. The distributionsare classified as either lognormal, normal, or unknown. 

. Environmentaldata are usually determined to be lognormally distributed (default). 

. If the data are not determined to be either a lognormal or normal distribution, they are 

classified as an unknown distribution and a lognormal distribution is assumed. 

For data that are considered to be lognormally distributed, the standard deviation of the log-transformed 

sample set must be determined, as follows: 
- 

where: 

S = Standard deviation of the log-transformed data 

xi = Individual sample value (log-transformed) 

IJ = Arithmetic mean of the log-transformed n samples 

n = Number of samples 

Calculation of the one-sided upper 95 percent confidence limit (UCLLOG) is shown on the following page. 
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where: 

e = constant (base of the natural log, equal to 2.718) 

IJ = Arithmetic mean of the log-transformed data 

H = H-statistic (e.g., from table published in Gilbert, 1987) 

s = Standard deviation of the log-transformed data 

n = Number of samples 

If the data are determined to be normally distributed, then the standard deviation of the sample set is used to 

calculate the one-sided 95 percent UCL, as follows: 

First, the standard deviation of the sample set must be determined: 

where: 

s = Standard deviation of the data 

xi = Individual sample value 

P = Arithmetic mean of the n samples 

n = Number of samples 

The one-sided upper 95 percent confidence limit (UCLNOR) is then calculated as follows: 

(t * s) UCL,,, = p + - 
&i 

where: 

s = Standard deviation of the data 

t = One-sided t distributionfactor 

P = Arithmetic mean of the n samples 

n = Number of samples 
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For small sample sets or sample sets in which all positive results equal less than one-half the detection limit, 

the UCL can exceed the maximum detected concentration. In these cases, the maximum concentration will 

be selected as the representativeconcentration. The maximum positive value is frequently the default choice 

when a lognormal distribution (having a higher upper confidence limit from the distributionalshape) is used. 

5.1 .I .5 Special Note Concerning Chromium Concentrations 

Chromium data were considered to be the hexavalent chromium (VI) form as opposed to the trivalent form 

(chromium Ill) because no speciation data were available. Hexavalent chromium is considered the more 

toxic form; therefore, assuming all chromium is hexavalent is a conservative approach. 

5.1.2 Methods for Toxicitv Assessment 

The purpose of this section is to identify the potential health hazards associated with exposure to each of 

the COPCs. A toxicological evaluation characterizes the inherent toxicity of a compound. The literature 

indicates that the COPCs have the potential to cause carcinogenic and/or noncarcinogenic health effects 

in humans. Although the COPCs may cause adverse health effects, dose-response relationships and the 

potential for exposure must be evaluated before the risks to receptors can be determined. Dose-response 

relationships correlate the magnitude of the intake with the probability of toxic effects, as discussed below. 

Toxicity information for the COPCs at Sites 6 and 7 is presented in Table 5-l and Appendix D of this 

report in the form of toxicological profiles. 

An important component of the risk assessment process is the relationship between the intake of a 

compound (the amount of a chemical that is absorbed by a receptor) and the potential for adverse health 

effects resulting from exposure to that dose. Dose-response relationships provide a means by which 

potential public health impacts can be quantified. The published. information of doses and responses is 

used in conjunction with information on the nature and magnitude of human exposure to develop an 

estimate of potential health risks. 

Reference doses (RfDs) and slope factors (SFs) have been developed by EPA (1997a, 1995a) and other 

sources for many organics and inorganics. This section provides a brief description of these parameters. 

5.1.2.1 Reference Doses (RfDs) 

The RfD is developed by EPA for chronic and/or subchronic human exposure to hazardous chemicals and 

is based solely on the noncarcinogenic effects of chemical substances. The RfD is usually expressed as 

a dose (mg) per unit body weight (kg) per unit time (day). It is generally derived by dividing a No- 

Observed-Adverse-Effect-Level (NOAEL) or a Lowest-Observed-Adverse-Effect-Level (LOAEL) by an 
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TABLE 5-I 
DOSE-RESPONSE PARAMETERS - CHEMICALS OF POTENTIAL CONCERN 

NAWC Warminster Sites 6 and 7, Pennsylvania 

henzfalanthracene I 1.0 I 7.3E-01 E 82 
benzo(a)pyrene I 1.0 I 7.3E+OO I 82 
benzo(b)flouranthene 1.0 7.3E-01 E 82 
dibenz(a,h)anthracene I 1.0 I 7.3E+OO E 82 
indeno( 1,2,3-cd)pyrene 1.0 7.3E-01 E 82 

PesticideslPCBs 
Arnrlnr~l7AJ? I IO I I I 2.OE+OO I I 1.78E+OO I 82 
I ..“-,“I .- ..e .- I I ---- -- I 

Aroclor-I 254 1.0 2.OE-05 1 2.OE-05 1 2.OE+OO I 1 1.78E+OO 1 82 
Aroclor-I 260 1.0 I 1 2.OE+00 I 1 1.78E+OO 1 82 

No Value = No dose-response value is available for this chemical in this classification 
* = All toxicity values are from Integrated Risk Information System (IRIS) unless otherwise noted 
l * = Modifying factor applied only to dermal RfDs and SFs, from ATSDR 
H = Health Effects Assessment Summary Tables 
A = HEAST Alternative 
E = EPA-NCEA Regional Support provisional service 
W = Withdrawn from IRIS or HEAST 
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appropriate uncertainty factor. NOAELs, etc. are determined from laboratory animal or epidemiological 

toxicity studies. The uncertainty factor is based on the extent and applicability of toxicity data to human 

exposure. 

Uncertainty factors are generally applied as multiples of 10 to represent specific areas of uncertainty in the 

available data. A factor of 10 is used to account for variations in the general population (to protect 

sensitive subpopulations), extrapolation of test results from animals to humans (to account for interspecies 

variability), derivation of a NOAEL from a subchronic study (instead of a chronic study) for developing the 

RfD, and use of a LOAEL instead of a NOAEL. In addition, EPA reserves the use of a modifying factor of 

up to 10 for professional judgment of uncertainties in the database not already accounted for. The default 

value of the modifying factor is 1. The RfD incorporates the reliability of the evidence for chronic human 

health effects. Even if applicable human data exist, the RfD (as reduced by the uncertainty factor) still 

maintains a margin of safety so that chronic human health effects are not underestimated. Thus, the RfD 

is an acceptable guideline for evaluation of noncarcinogenic risk, although the associated uncertainties 

preclude its use for precise risk quantitation. RfDs for Sites 6 and 7 COPCs are provided in Table 5-1. 

Noncarcinogenic risks for lead were not quantitated and compared to RfDs because EPA has 

implemented an approach to evaluating lead risks that goes beyond providing a single point estimate 

output. Instead, expected blood-lead increases were estimated, and a discussion of these results is 

presented in Section 5.5. 

-. 

5.1.2.2 Cancer Slope Factors (SFs) 

SFs are applicable for estimating the lifetime probability (assumed 70-year lifespan) of human receptors 

developing cancer as a result of exposure to known or potential carcinogens. This factor is generally 

reported in units of l/(mg/kg/day) and is derived through an assumed low-dosage linear relationship of 

extrapolation from high to low dose responses determined from animal studies. The value used in 

reporting the slope factor is the upper 95 percent confidence limit. SFs for Sites 6 and 7 COPCs are 

provided in Table 5-l. 

Carcinogenic risks for lead were not quantitated because no EPA consensus currently exists with respect 

to an inorganic lead SF. Instead, potential lead exposures were calculated using a biokinetic model to 

estimate expected blood-lead increases, and a discussion of these results is presented in Section 5.5. 
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,-, 
5.1.2.3 EPA Weight-of-Evidence 

The weight-of-evidence designations indicate the preponderance of evidence regarding carciinogenic 

effects in humans and animals. The categories are defined in Table 5-2 (EPA, 1992d). 

5.1.2.4 Adjustment of Dose-Response Parameters 

Risks associated with dermal exposures are evaluated using toxicity values that are specific to dermally 

absorbed doses. Most oral toxicity values are based on administered doses rather than absorbed doses 

(TCE being an important exception). Therefore, in accordance with Region III EPA (1995b) and EPA 

(1989a, Appendix A), the toxicity values based on administered doses were adjusted before they were 

used for evaluation of absorbed doses. Dermal RfDs and SFs are obtained from oral RfDs and SFs via 

the following relationships: 

RfD*djusted = RfDOral * ABSEFFOral 

SFAdjusted = sFora’ ABSEFF 
/ Old 

where: 

ABSEFF,,, = Absorption Efficiency in the study that is the basis of the oral toxicity value. 

The default ABSEFFs are designated by EPA Region III for selected compounds (EPA, 1995b) and are 

shown on Table 5-l. 

5.1.2.5 Relative Potency Factors for PAHs 

Carcinogenic PAHs are related by chemical structure. Only benzo(a)pyrene [B(a)P] has an EPA- 

published SF (EPA, 1997b). All other carcinogenic PAHs have SFs based on their potency relative to 

B(a)Ps, and these factors are published by EPA (1995a). Table 5-3 shows the relative potency factors 

[which are also commonly known as toxicity equivalence factors (TEFs)]. 

5.1.2.6 Special Note Concerning Chromium Concentrations 

Chromium data were considered to be the hexavalent chromium (VI) form as opposed to the trivalent form 

(chromium Ill) because no speciation data were available. Hexavalent chromium is considered the more 

toxic form; therefore, assuming all chromium is hexavalent is a conservative approach. 
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TABLE 5-2 
EPA Weight if Evidence Carcinogenic Classification 

NAWC Warminster Sites 6 and 7 

Group D 
Group E 

carcinogen 
Bot classified 

No evidence of 
Inadequate evidence of carcinogenicity in animals 
No evidence for carcinogenicity in at least two adequate 
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TABLE 5-3 
Relative Potency of Carcinogenic PAHs 

NAWC Warminster Sites 6 and 7 

Benz(b)fluoranthene 0.1 

Benz(k)fluoranthene 0.01 

Benz(a)pyrene 
I 

1 

Chrysene 0.001 
I 

Dibenz(a,h)anthracene 1 

Indeno( 1,2,3cd)pyrene 
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5.1.3 Methods for Exposure Assessment 

The purpose of this section is to evaluate the potential for human exposure to the chemicals detected in 

the environmental media at the NAWC Warminster Sites 6 and 7. This section characterizes the exposure 

setting and the potentially exposed populations, identifies actual or potential exposure routes, presents a 

general conceptual site model, and summarizes the methods used to generate exposure estimates. The 

nature and extent of contamination upon which the exposures are based are presented in a subsequent 

section of this report. To determine whether there is an actual or potential exposure, the most likely 

pathways of contaminant release and transport, as well as the human and environmental activity patterns, 

must be considered. A complete exposure pathway has three components: a source, a route of transport, 

and an exposure point for receptors. These components are addressed in this section. 

5.1.3.1 Characterization of the Exposure Setting 

A brief description of the facility, its setting, and its surroundings is provided in Sections 1.0 through 3.0 of 

this report. As indicated in these previous sections, the open land that contains Sites 6 and 7 has been 

selected for transfer by the Navy. The approved t-e-use plan for the property designates recreation as the 

targeted future use of this area. 

5.1.3.2 Potential Receptors 

The receptors chosen for NAWC Sites 6 and 7 are presented in this section. All the receptors listed below 

are applicable to every site because all selected media were sampled at each site. 

Future exposure scenarios are as follows: 

. Future Recreational Receptor - A future resident is a person who will participate in 

recreational activities at or near NAWC Warminster Sites 6 and 7 in a hypothetical future 

scenario. This receptor is identified as a child (from age 0 to 5 years) and as a youth 

(adolescent, age 6 to 16 years). This receptor is potentially exposed via ingestion of and 

dermal contact with COPCs in surface soil and subsurface soil (designated as 

futuresurface soil). Non-cancer risks are estimated separately for child versus youth, and 

cancer risks are considered to be cumulative (risks are summed over child and youth 

periods of exposure). 

. Future Residential Receptor - A future resident is a person who will live in a residence at 

or near NAWC Warminster Sites 6 and 7 in a hypothetical future scenario. This receptor 

resides at a residence as a child (from age 0 to 6 years) and as an adult (for 24 years 
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exposure duration). This receptor is potentially exposed via ingestion of and dermal 

contact with COPCs in surface soil and subsurface soil (designated as future surface 

soil). Non-cancer risks are estimated separately for child versus adult, and cancer risks 

are considered cumulative (risks are summed over child and adult periods of exposure). 

5.1.3.3 Exposure Routes by Medium 

There are two environmental media at NAWC Warminster Sites 6 and 7 through which potential receptors 

(see previous section) can be either directly or indirectly exposed to site-related COPCs: surface soil and 

subsurface soil. Potential exposure routes include ingestion and dermal contact. 

Surface Soil 

Surface soil exposure routes include incidental ingestion and dermal contact. Both scenarios are based 

on COPC representative concentrations in surface soils. Both exposure routes will be evaluated using 

future recreational and residential receptors. These receptors were chosen because it is unknown whether 

NAWC Warminster Sites 6 and 7 (or a portion of it) might become a residential or recreational area in the 

future. 

For surface soil, low levels of VOCs did not warrant full-scale modeling and an estimation of the exposure. 

VOCs were generally not detected in surface soil. Therefore, exposure to volatilized chemicals is 

expected to be negligible at NAWC Sites 6 and 7, and ingestion and dermal contact would contribute to 

the bulk of the risk. 

Subsurface Soil 

Because there is currently no direct contact with subsurface soil, only potential future incidental ingestion 

and dermal contact could be evaluated. Both exposure routes were evaluated using future recreational 

and residential receptors. The exposure scenarios for subsurface soil are based on the assumption that 

subsurface soil could eventually become surface soil if excavations, erosion, construction, or landscaping 

activities occurred. Exposure scenarios related to concentrations in subsurface soil are conservative 

based on this assumption. 

5.1.3.4 Exposure Assessment and Designations of Surface versus Subsurface Soil and 

Individual Risk Area Analysis 

Surface soil and subsurface soil will be evaluated for risk in the same way in this HHRA. Subsurface soil 

is assumed to become future surface soil at NAWC Warminster Sites 6 and 7. Current concentrations of 
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chemicals in subsurface soil are assumed to be the concentration of chemicals in future surface soil. Site- 

wide surface soil will be evaluated as an exposure pathway for both recreational and residential receptors. 

Site-wide subsurface soil will be evaluated as an exposure pathway for both recreational and residential 

receptors. Three potential risk areas (Zones 1, 2, and 3) were also identified and discussed in Section 

2.0. These zones consist of subsurface soil samples only. The three zones will be evaluated as an 

exposure pathway for recreational receptors only. The three zones represent discrete exposure scenarios 

that are conservative in the respect that the recreational receptors will be exposed only to the specific area 

or zone during their exposure duration. 

5.1.3.5 Conceptual Site Model 

The conceptual site model for NAWC Warminster Site 617 incorporates information on the potential 

chemical sources, affected media, release mechanisms, routes of migration, and known or potential 

human receptors. The purpose of the conceptual site model is to provide a framework in which to identify 

potential exposure pathways occurring at the sites. Information provided on site characterization, 

chemical characterization, local land and water uses, and potential receptors is used to identify potential 

exposure pathways for the site. The general conceptual site model for NAWC Warminster Sites 6 and 7 is 

presented in Figure 5-1. 

5.1.3.6 Exposure Estimates 

The estimation methods and models used in this section are consistent with current EPA risk assessment 

guidance (EPA, 1989a; EPA, 1991d; EPA, 1996c). Exposure estimates associated with each exposure 

route are presented below. All exposure scenarios incorporate the representative concentrations in the 

estimation of intakes. One type of exposure scenario is considered in this HHRA, reasonable maximum 

exposure (RME). RME incorporates input parameters into the exposure scenarios that are protective of 

90 or 95 percent of the population. 

Noncarcinogenic risks are estimated using the concept of an average annual exposure. The intake 

incorporates terms describing the exposure time and/or frequency that represent the number of hours per 

day and the number of days per year that exposure occurs. This is used along with the “averaging time,” 

which converts the daily exposure frequency and duration to an annual exposure by dividing by 365 days 

per year of exposure. Noncarcinogenic risks for some exposure routes (e.g., soil) are generally greater 

for children than for adults because of the much lower body weights of children and their similar or higher 

ingestion rates. Carcinogenic risks, on the other hand, are calculated as an incremental lifetime risk and, 

therefore, incorporate terms to represent the exposure duration (years) over the course of a lifetime (70 

years). 
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Soil Exposure 

Two potential exposure routes are associated with direct exposure to surface and subsurface soil at 

NAWC Warminster Sites 6 and 7. These exposure routes include ingestion and dermal contact. The 

methods used to assess these routes of exposure are discussed in the following text. 

Incidental soil ingestion, dermal contact, and inhalation of fugitive dust exposure are estimated from the 

following equations (EPA, 1989a): 

Ingestion: 

Dermal Contact: 

INTAKE DERu4L (mg I kg) I day = DAevenl * sA * EF * ED * Ev (Adults) 
BW” AT*365days 

/ 
- 

year 

INTAKE,,,, = D4”mt *EV*EF * n SA, *ED, 

AT * 365 d@‘s 
/ 

c i=m BT 
(Children and Youth, accounts changing SA 

year 

and BW) 

where: 

cs 

1 Rsoii 

FI 

ET 

EF 

ED 

EV 

= Chemical concentration in soil (mg/kg or pglkg soil) 

= Soil ingestion rate (mg soil/day) 

= Fraction ingested from contaminated source (unitless) 

= Exposure time (hr/day) 

= Exposure frequency (days/yr.) 

= Exposure duration (years) 

= Event frequency (events/day) 

DOCS\NAW\6883\069001 
June 1999 

5-20 



BW 
- 

AT 

D&vent 

CF, 

SA 

SAi 

ED, 

BWi 

AF 

AWema, 

Body weight (kg) 

Averaging time (years) 

Dose absorbed per unit area per event (mg/cm*-event) 

Conversion factor (1 x lo6 kg/mg for inorganics; 1 x lo-’ kg/pg for organics) 

Skin surface area available for contact (cm*/day) 

Surface area exposed at age i (cm*) 

Exposure duration at age i (years) 

Body weight at age i (kg) 

Soil-to-skin adherence factor (mg/cm*) 

Absorption fraction (unitless) 

A sample calculation for ingestion of surface soil is provided in Appendix D. The input parameters for this 

exposure route, along with the rationale for the selection of each value, are presented in Table 5-4 and 5-5 

for RME. As discussed in Section 5.1.3.2, the potential receptors for this scenario were future recreational 

and residential receptors. EPA or conventionalvalues were used for all input parameters. 

,- 

A sample calculation for dermal contactwith surface soil is provided in Appendix D. The input parameters for 

this exposure route, along with the rationale for the selection of each value, are presented in Table 5-4 and 5- 

5 for RME. As discussed in Section 5.1.3.2, the potential receptors for this scenario were future recreational 

and residential receptors. EPA or conventional values were used for most input parameters. For the dermal 

pathway, it was assumed that the primary areas of skin available for future adult residential receptors 

would be the hands and arms for future residential and recreational children and future recreational 

youths, 25 percent of body surface area would be exposed. 

Blood-Lead Modeling 

As outlined in Office of Solid Waste and Emergency Response (OSWER) directive 9355.4-12 (EPA, 

1994a), EPA has implemented an approach to evaluating lead risks that recognizes the multimedia nature 

of lead exposures, incorporating absorption and pharmacokinetic information. Research has been done 

concerning lead intake and resultant blood-lead levels. Determinations of lead uptake from soil, sediment, 

drinking water, and surface water were considered. For the purposes of this risk assessment, each 

pathway was evaluated separately so that the contnbution of lead from each source and each exposure 

route could be evaluated. Potential blood-lead level increases were estimated and are discussedl, along 

with the potential implicatibns of blood-lead results for each site. The following paragraphs present 

information that is useful in estimating lead exposure. 
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TABLE 5-4 
Exposure Parameters For Surface And Subsurface Soil Ingestion and Dermal Contact 

Future Recreational Receptor 
NAWC Warminster Sites 6 and 7 

BW 
I I I 

16.6 45.2 kg 1 EPA 1991d, 1989a 

AT,rxer 

AT _ no” ancer 

DA event 

CFl-inorganics 

CF 1 -3rganics 

SA 

S Ai 

70 70 

5 11 

Chemical Specific Chemical Specific 

1 x10” 1 x10” 

1 x 10" 1 x10" 

Varies with age Varies with age 

years 

years 

mg/cm* 

W’w 

kg/w 

cm* 

cm* 

EPA 1989a 

EPA 1989a 

EPA 1996e 

EPA 1989a 
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TABLE 5-5 
Exposure Parameters For Surface And Subsurface Soil Ingestion and Dermal Contact 

Future Residential Receptor 
NAWC Warminster Sites 6 and 7 

*Average of male and female surface areas for arms and hands 
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No threshold has been defined for effects related to blood-lead increases. The estimated increases at 

these sites are well below the concentrations at which effects such as anemia and neuropathy occur (40 

pg/dL and above) (Doull et al. 1986). Effects below IO pg/dL are difficult to define. Inhibition of certain 

enzymes involved in red blood cell metabolism has been reported to occur at 10 to 15 pg/dL and possibly 

lower (EPA, 1991 b). Small increases in blood pressure have been related to adults with blood-lead levels 

down to 7 pg/dL (EPA, 1991 b). Probably the subpopulation most sensitive to effects at the 3 to 7 ug/dL 

range (where the concentrations estimated for this study area would fall) would be infants, whose early 

neurological development can be affected by blood-lead concentrations reportedly down to 5 pgldL (EPA, 

1991 b). Lead is also a fairly common environmental contaminant and, for this reason, typical blood-lead 

levels in the population at large may already exceed the concentrations discussed here. 

Estimates of blood-lead levels in residential children (age 0 through 6 years) were made using the 

Integrated Exposure and Uptake Biokinetic (IEUBK) Model (version 0.99) developed by EPA. The model 

was applied to each site where lead was selected as a COPC in surface soil. The output for each run of 

the IEUBK Model is the estimated percentage of residential children (age 0 through 6 years) with a blood- 

lead level above 10 pg/dL (considered to be the significant cutoff level above which adverse effects cannot 

be ruled out). When the percentage of the population estimated to have blood levels above 10 pg/dL is 

greater than five percent, then EPA considers the potential for adverse effects to be significant (EPA, 

1994b). The estimated percentage of residential children (age 0 through 6 years) with a blood-lead level 

above 10 pg/dL is presented in the site-specific text contained in subsequent sections of this report. 

5.1.4 Methods .for Risk Characterization 

Potential human health risks resulting from the exposures outlined in the preceding sections are 

characterized on a quantitative and qualitative basis in this section. Quantitative risk estimates are 

generated based on risk assessment methods outlined in current EPA guidance (EPA, 1989a). 

Noncarcinogenic risk estimates are presented in the form of Hazard Quotients (HQs) and Hazard Indices 

(HIS) that are determined through integration of estimated intakes with published RfDs. Incremental 

cancer risk estimates are provided in the form of dimensionless probabilities based on SFs. 

Estimated human intakes were developed for each of the specific exposure routes discussed in the 

preceding sections. Both carcinogenic and noncarcinogenic risks are summarized for each exposure 

route on a series of tables in this section. 
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5.1.4.1 Carcinogenic Risks 

Incremental cancer risk estimates are generated for each of the exposure pathways using the estimated 

intakes and published SFs, as follows: 

Risk = Intake l SF 

If the above equation results in a risk greater than 0.01, the following equation is used: 

Risk = 1 _ e-(lntake*W 

The risk determined using these equations is a unitless expression of an individual’s increased lik.elihood 

of developing cancer as a result of exposure to carcinogenic chemicals. An incremental cancer risk of 

IE-06 indicates that the exposed receptor has a one in a million chance of developing cancer under the 

defined exposure scenario. Alternatively, such a risk may be interpreted as representing one adlditional 

case of cancer in an exposed population of one million persons. The calculated cancer risks should be 

recognized as upper-limit estimates. SFs are the upper 95 percent confidence limit of a dose-response 

curve generally derived from animal studies. Actual human risk, while not identifiable, is not expected to 

exceed the upper limit based on the SFs and may, in fact, be lower. 

EPA has generally defined risks in the range of lE-04 to IE-06 or less as being acceptable for most 

hazardous waste facilities addressed under CERCLA. For CERCLA activities, residual risks on the order 

of IE-06 are the primary goal but are otten modified by such regulatory requirements as MCLs or 

chemical-specific clean-up goals. 

5.1.4.2 Noncarcinogenic Risks 

Noncarcinogenic risks are estimated using the concept of HQs and HIS. The HQ is the ratio of the 

estimated intake and the RfD for a selected chemical of concern, as follows: 

Intake 
HQ=- 

RfD 

HIS are the sums of the individual HQs for the COPCs. If the value of the HQ or the HI exceeds unity 

(1.0) the potential for noncarcinogenic health risks associated with exposure to that particular chemical or 

particular chemical mixture, respectively, cannot be ruled out (EPA, 1986b). If the individual HQs are less 

than 1.0 and the HI is greater than 1.0, particular attention should be paid to the target organ(s) affected 
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by each chemical because these are generally the organ(s) associated with RfD-derived effects, and 

toxicity for different organs is not truly additive. The HI is not a mathematical prediction of the severity of 

toxic effects; it is simply a numerical indicator of the possibility of the occurrence of noncarcinogenic 

(threshold) effects. 

5.1.4.3 Lead Risks 

EPA’s approach to evaluating lead risks goes beyond providing a single point estimate output and 

incorporates absorption and pharmacokinetic properties. Section 5.1.3.6 discusses background 

information related to blood-lead estimation methods. Soil concentrations for lead were assessed for each 

applicable site where lead was selected as a COPC. 

5.1.4.4 Receptor Risks 

Receptor risks are presented for each exposure pathway evaluated at NAWC Warminster Site 6 in the 

form of tables and summary text. Each of these sections includes summaries of risks estimated by the 

exposure scenarios. It should be noted that, in each risk summary table where HQs are reported as”N/A,” 

the HQs were not calculable because no RfD has been established. Usually in such cases, 

carcinogenicity is considered to be more important, since carcinogenicity will generally be seen at lower 

doses than noncarcinogenic effects. Cancer risks of zero or “N/A” generally indicate that the chemical is 

not carcinogenic or that an SF has not yet been developed. 

5.1.5 Uncertaintv Analysis 

As discussed in EPA (1989a), the risk measures used in Super-fund site risk assessments are not fully 

probabilistic estimates of risk but rather are conditional estimates based on a considerable number of 

assumptions about exposure and toxicity. There are uncertainties associated with each aspect of risk 

assessment, from environmental data collection through risk characterization. To support decision-making 

processes, significant general uncertainties in the risk assessment for NAWC Warminster Site 6/7 are noted 

in the following sections. Site-specificuncertaintiesare discussed in Section 5.6 

5.1.5-l Uncertainties in the Physical Setting and Receptor Exposure Pathways 

Sections 5.1.3.2 and 5.2.3.3 discuss the rationale for including specific potential receptors and exposure 

routes by medium. Based on known and projected activity patterns, future receptors in the study area were 

considered to engage in a range of activities adequately approximated by default exposure parameter 

assumptions. It is unknown whether some of these receptors will actually exist, adding to the uncertainty in 
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‘- the risk assessment. However, for future land use, the chosen receptors are expected to adequately define 

any possible uses of the land at the site. The current reuse plan for NAWC Sites 6 and 7 states that the site 

will be designated as recreationalopen space. 

5.1.5.2 Environmental Data Collection Uncertainties 

Selection of Locations and Number of SamDIes 

For each site, the areal extent of the samples (including the number collected and location of the sampling 

points) in a particular medium impacts the calculation of representative concentrations. Every effort was 

made to collect samples that reflect actual site conditions and to include areas thought to contain the most 

significant contamination or exposure problems. The magnitude of this uncertainty on risks is unknown; 

however, biased sampling may result in an overestimationof the risks at the site 

Selection of Samoles with Naturally Occurrins Backaround Levels 

A number of background samples were collected that measure the range of concentrationsof substances in 

each medium that are associated with non-site-related sources within the vicinity of the NAWC Warminster 

Sites 6 and 7. The diversity and abundance of inorganics in soil samples are determined by the soil’s content 

in bedrock or other deposits and the effects of climatic and biological factors. However, if native soil types 

are encountered in site-related samples that are unlike those of background samples, then the evaluation of 

naturally occurring levels could be biased and might lead to overestimation or underestimation of the amount 

of contamination attributable to the site. 

5.1.5.3 Analytical Data Uncertainties 

Incorporationof Data from Different lnvestiqations 

Because of uncertainties regarding the validation status and usability of results from earlier investigations 

performed by various parties, only validated data were used for the risk assessment. Data obtained during 

earlier investigations were examined during project planning and were used to focus the sample collection 

effort to include potential areas of interest. Historical data were used in this risk assessment. Dat:a were 

collected over several years at this site. The contaminant concentrations could have changed at ithe site 

based on migration or physical removal of contaminated media. Therefore, uncertainty exists in using 

historical data because current conditions may not be represented by historical data. Areal extent of the 

samples (including the number collected and location of the sampling points) in a particular medium at a 
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site was one such uncertainty. Every effort was made to collect samples that reflect actual site conditions. 

However, biased sampling may have occurred if an unknown area of contamination at a particular site 

was under- or over-sampled. Established data validation procedures were applied to define uncertainties 

in terms of qualifying data as inaccurate or imprecise and eliminate data points that are unusable for risk 

assessment. This treatment does not eliminate all uncertainty but focuses attention on potential areas of 

concern regarding accuracy, precision, and data gaps. 

Analytical Data Usabilitv 

Established data validation procedures were applied to define analytical uncertainties in terms of qualifying 

data as inaccurate or imprecise and to eliminate data points that are unusable for risk assessment, This 

treatment does not eliminate all uncertainty but focuses attention on potential areas of concern regarding 

accuracy, precision, and data gaps. The overall percentages of rejected data points were acceptably low. 

5.154 Data Evaluation Uncertainties 

Accuracv of StatisticalTests Used in Background Comoarisons 

When a limited number of points are sampled, such as occurred for hot spot analysis, reduced accuracy is -- . 

expected for the upper 95 percent tolerance limit. In such cases, this statistic is still expected to, on the 

average, estimate the upper 95 percentile of the population. However, for an individual case, the true 

percentage of the population that exceeds the calculated tolerance limit will be more likely to differ markedly 

from the predicted five percent when too few samples are collected. In the event that the upper 95 percent 

tolerance limit for background samples is overestimated, this could defeat the attempt to identify site-related 

samples with levels greater than naturally occurring background and may lead to an underestimate of the risk 

attributableto a site. To help ensure that data points above background were not overlooked, a conservative 

combination of several background tests were used in conjunction (the test of proportions, Fishers’s exact 

test, the upper ranks test, the quantile test, the 95 percent UTL test, the Mann-Whitney U-test, Gehan’s test, 

the students t-test, and Satterthwaite’st-test). 

Statisticallv Reoresentative Exposure Concentrations 

Uncertaintiesexist regarding selection of a concentration for input into the quantitative risk assessment. The 

use of the representative concentration to estimate risk is generally regarded as a conservative estimate 

since this entails using either the upper 95 percent confidence limit on the arithmetic mean (based on normal 

or log-transformed data distribution) or the maximum concentration. The choice of the representative 
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concentration as the value for input into the risk assessment generally lowers the chances of under 

estimation of the actual risk present in a pathway at a particular area of interest to a potential receptor. 

However, the use of the representative concentration may overestimate the actual risk present in an 

exposure pathway at a particulararea of interest. 

DistributionalShape of the Sample Population 

The ability (power) of the W test to be able to correctly identify genuine differences between the shape of a 

sample population versus a reference normal or lognormal population is reduced when too few samples are 

collected. If an incorrect distributional assumption is made based on this test, this could lead to an over- or 

underestimate of the upper 95 percent concentration, which in turn would create some additional uncertainty 

as to whether the calculated risk is a reasonable approximation of high-end exposure. 

5.1 ki.5 Exposure Model Applicability and Assumptions 

Uncertainties in Chemical Specific Properties 

The chemical-specific parameters such as Koc were literature-derived values that are measured under 

conditions that may or may not be representative of on-site conditions. Parameters such as vapor pressure 

and solubility were not always obtainable at the desired temperature. Parameters such as the Kd for metals 

are strongly influenced by other factors such as the chemical form of the metal, the soil type, and pH. 

Soil Dermal Absorption Model Applicability 

The model for dermal exposure to soil and sediment assumes that only a very thin, constant-thicknesslayer 

of soil is available for contaminant transfer to the stratum corneum and that a constant amount of 

contaminant, proportional to the soil concentration, will be absorbed per unit area of skin and per exposure 

event. However, adherence to skin varies with such factors as particle size, soil type, and organic carbon 

content. As estimated by EPA (19929, the absorbed dermal dose could vary by as much as a factor of 50 

from the model estimates, even assuming that activity patterns lead to the exposure duration applied in the 

experimental trials used to develop absorption factors. Because of the lack of reliable data regarding dermal 

absorption factors, the risk assessment provides default soil absorption factors for all substances except for 

chemicals for which well-documentedabsorption factors are available (arsenic, cadmium, pentachlorophenol, 

PCBs, chlorinated dioxins, ethylbenzene, toluene, xylenes, and PCE). Even so, considerable uncertainty 

exists with the accuracy of estimates applied for these chemicals. 
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5.1.5.6 Exposure Intake Parameter Uncertainties 

Standard Default Exposure Assumptions 

Exposure assumptions can add uncertainty into the risk assessment process based on input values selected 

for each exposure route. For example, not all people weigh 70 kilograms, ingest 100 mg of water per day, 

and live at the same residence for 30 years. The rationale for each assumption was provided in each table of 

input parameters. Receptor characteristics, such as age and body weight, were based on published values. 

Conservativevalues (based on reasonable maximum exposure or professionaljudgment) were used in most 

exposure equations, except where average values were expected to better correspond to actual site 

conditions. 

Soil Exposure 

The use of current subsurface soil concentrations to represent future subsurface excavation exposure 

concentrations assumes two things that add to the uncertainty of this risk assessment. First, this 

exposure scenario assumes that soil would be excavated to the sampling depth. Second, this exposure 

scenario assumes that, once the soil is excavated to the subsurface soil sampling depth, no degradation 

of the chemicals in the subsurface soil would have taken place and/or no additional contamination would 

be transported to the soils. These uncertainties cause an over-estimation of the exposure at NAWC Sites 

6 and 7 because subsurface soil contaminant concentrations are generally greater than surface soil 

contaminant concentrations. 

Potential Risk zone Exposure 

Recreational exposure to Zones 1,2, and 3 adds uncertainty to the risk assessment. The zone exposure 

scenarios assume that the recreational receptor is exposed to the same location for the exposure 

frequency and duration. This is conservative because it is unlikely that the receptor would be exposed to 

the same location during the entire exposure period. This uncertainty would tend to over-estimate the risk 

at NAWC Sites 6 and 7. 

5.1.5.7 Toxicity Assessment Uncertainty 

There is uncertainty associated with the RfDs and SFs. The uncertainty results from the extrapolation of 

animal data to humans, the extrapolation of carcinogenic effects from the laboratory high-dose to the 

environmental low-dose scenarios, and interspecies and intraspecies variations in toxicological endpoints 
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caused by chemical exposure. The use of EPA SF values is generally considered to be conservative 

because the doses are based on no-effect or lowest-observed-effect levels and then further reduced with 

uncertainty factors to increase the margin of safety by a factor in the neighborhood of 10 to 1,000 fold. The 

RfDs and SFs of some chemicals have not been established, and therefore toxicity could not be 

quantitatively assessed. In most cases, where RfDs were unavailable for carcinogens, the carcinogenic risk 

is considered to be much more significantsince carcinogeniceffects usually occur at much lower doses. 

Additional uncertainties were associated with the adjustment of oral dose-response parameters to c:ompute 

dermally absorbed doses. As noted, when absorption factors were not available, the chemical was assumed 

to be 100 percent absorbed during the RfD or SF study. While this is likely to be realistic for volatile 

compounds, the assumption could be underprotectivefor chemicals absorbed less than 100 percent. 

5.1.5.8 Risk Characterization Uncertainty 

From a toxicologicalstandpoint, it is not strictly correct to add HQs for a total HI, because RfDs are based on 

effects to various target organs. However, if the HI is less than 1 .O, this demonstrates that, even when this 

conservative calculation is performed, the noncarcinogenic HI does not indicate a hazard for a particular 

exposure pathway. Tliis is a conservative approach that will generally overestimate the HI for a particular 

pathway. To reduce the extent of overestimationwhen significant risks occurred at an area of interest, a less 

conservative approach was used wherein noncancer risks were grouped and summed together for only 

those chemicals affecting the same target organ/organ system. One additional source of uncertainty in the 

HI approach is that these models assumed that chemicals did not interact synergistically (a possible 

underestimateof the actual risk) or antagonistically(a possible overestimateof the actual risk). 

5.1.5.9 IEUBK Modeling Uncertainty 

The IEUBK model accounts for the multimedia nature of lead exposure, incorporates absorption and 

pharmacokinetic information, and allows the risk manager to consider the potential distributions of exposure 

and risk likely to occur at a site (the model goes beyond providing a single point estimate output). Although 

uncertainties are associated with blood-lead modeling using the IEUBK model, these uncertainties are 

considered lower than those that conceivably would result from similar lead evaluations performed [using a 

traditional toxicity slope-based approach. Important uncertainties and limitations in the use of the IEUBK 

model are as follows: 

The IEUBK model is predictive of blood lead for residential children in the range of 6 months to 7 years of 

age, which typically is considered to be a more sensitive subpopulation than adults. The model does not 
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apply to adults in either residential or occupational settings. In addition, the IEUBK model does not predict 

the blood-lead levels of pregnant women and does not include an exposure component based on the transfer 

of lead from the mother’s blood to the fetus before birth, although a significant potential exists for adverse 

effects of prenatal lead exposure on neurobehavioraland physical development (EPA, 1994b). 

The IEUBK model uses a default of 30 percent lead absorption from soil. However, the bioavailabilityof lead 

from different sources may be variable due to differences in lead speciation, particle size, and mineral matrix 

and may also vary as a function of physiological parameters such as age, nutritional status, gastric pH, and 

transit time. For example, lead absorption from paint chips in soil may be different than lead absorption from 

other chemical forms. 

Blood-lead variability in the IEUBK model is characterized by a single number, the geometric standard 

deviation, which is set to a default value of 1.6. This value represents the aggregate uncertainty in all 

sources of population variability, including biological, uptake, exposure, sampling, and analytical components. 

Child blood-lead level predictions obtained using the IEUBK model reflect only the contributions of sources 

entered into the model and do not take into account any existing body burden that may be the result of prior 

exposures or any exposures that may have taken place at alternate locations away from the household or 

neighborhood level, such as parks or daycare centers. 

5.2 DATA EVALUATION 

A list of the chemicals of potential concern (COPCs) was developed for each environmental medium, as 

necessary. The COPCs were selected in accordance with the protocol established in the Section 5.1.1. 

Only those chemicals found to be of potential concern were considered for evaluation in the quantitative 

risk assessment. A discussion of those chemicals identified as COPCs for each medium is provided in 

this section. 

5.2.1 COPCs Selected Based on Recreational RBCs 

5.2.1 .I Surface Soils 

Pesticides, PAHs, PCBs, phthalates, volatiles, and metals were detected in Sites 6 and 7 site-wide 

surface soil samples. The occurrence and distribution, COPC selection results (selected based on 

maximum concentrations versus recreational RBCs), background comparisons, and representative 

concentrations for chemicals detected in Site 6/7 site-wide surface soils are presented in Table 5-6. 

DOCS\NAVYW83\069001 
June 1999 

5-32 



TABLE 5-6 
CTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOILS, SITES 6 AND 7, (RECREATIONAL RBCS) 

NAWC WARMINSTER, PENNSYLVANIA 

aluminum 
Gtimony 
arsenic 
barium -... 
beryllium 
cadmium -... -_-..- _.._.. ~.~.. ..- _..... -... 
calcium _... 
chromium 

1388520.8 
50.5 
8.4 

8836 
2.9 

63.1 

N 
Y 
v 
Y 
Y 

_...__ --.-..---.-.-.. 
631.1 
7573.8 
5049.2 
2524.6 ~~ ~~~. _..- 
37868.8 __- ___ ._ 

400 

2903.3 
37.9 -. 

2524.6 

631.1 

.~ ~- ..--.. 
10.1 

883.6 
37868.8 
-52400 
37000 
7El-tl-l I """ 
2500 

5.1 - 5.1 
4.6 - 15.1 

30.2 - 1030 _. -----. . 
0.39 - 1.9 

3.3 - 18.9 
506 - 40000 
13.2 - 2760 
5.1 - 20.9 - _. ..- ..-. -_-..-.-.. 
7.3 - 867 
3.9 - 3.9 . 

13200 - 56300 
8.3 - 278 

4.38 
9.88 
111 

Y 
29129 
29129 

N 
N 
N 
N 

1.01 
2.98 
6170 
239 
10.8 

5129 
29129 Y 

Y 
Y 
Y 
N 
N 
Y 
Y 
Y 
Y-- -. 
Y 
N 
N --- 
ti 
Y 
N 
Y 
N 
N 

hlAC .. IYI-I 
N 

Y 
N 
N 
N 
N 

29129 

76 
0.912 
24600 
46.6 
2950 

II17 
29129 
29129 --.~ 
29129 
29129 
11129 
19129 
28129 

N 
N 
Y 
N 
N 
N 
N 
N 

lead _ .~.. 
magnesium .. 
manganese 

.~ 139d - 1440b 
123 - 3040 702 

0.497 0.05 - 25.6 
9.7 - 29.9 

-363 - 973 
14.6 
660 
19.2 
65.9 
5.84 

0.77 - 123 
49.1 - 130 

5.1 - 15.1 
._ -. ..-.. - 

Y 
.N- 
N 
N 

13.4 - 41.7. --. 
24.9 - 1840 

32.3 
122 
2.74 ~ ~ ~~~~ ~. 
2.99 
1 71 
67.5 --. 

zinc 
4,4’-DDD 
4,4’-DDT 

II16 .._. - 
2116 
Ill7 
3129 

N 
N 
N 
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TABLE 5-6 
SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOILS, SITES 6 AND 7 (RECREATIONAL RBCs) 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE2 OF3 

I- Aroclbr-1260 

acenaphthene 
anthracene 
benz(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(g,h,i)perylene ~~- 
benzo(k)fluoranthene 
benzoic acid 
bis(2-ethylhexyl)phthalate 
butylbenzylphthalate 
chrysene . 
dibenz(a,h)anthracene 
dibenzofuran . 
fluoranthene. -. 
fluorene 
indeno(l,2,3-cd)pyrene 
phenanthrene 

I methylene chloride .- ---......- toluene 

I. .~~ trichloroethene 

6129 
l/17 
II29 
II29 
2129 
5129 -. 
5129 
6129 
6129 
4129 
3112 
II26 
2129 
5129 
3129 
l/29 
7129 
II29 
5129 . _ _.. - 
4129 
5129 
1129 
2125 
1 l/29 
9129 

13 - 1000 
14 - 14 

1100 1100 - 
4100 - 4100 

100 - 6000 
42 - 13000 
45 - 11000 
54 - 13000 
41 - 3700 

360 - 7900 
220 - 240 .- __. _------ --- ~. ~~ 

2700 - 2700 
49 i 700 
53 - 14000 
44 - 1200 

2100 - 2100 
36 - 28000 

2800 - 2800 
49 - 4600 _ - .- -- . - -.-.-.-...-.-- .- 
53 - 28000 -.-. .---. .- ~-- 
73 - 25000 .- - __.. ..-... 
3-3 
4-6 
1 -15 
1 -4 

N 
N 
N 

NA 
N 
N 
N 
N 
N 
N 
N 
N 
N 
-i+ 
NA 
N 
N 

NA 

6300 N 
37900 N 

7573800 
37868800 

i7200 
1700 
17200 

172400 
504916700 

898800 
25245800 
172?800 

1700 
504900 
5049200 
5049200 

17200 

3786900 
176700 

1677800 
25245800 
757400 _ 

N 
N - ____.. - 
N 
N 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N- 
N 
N 
N 
N 
N 
N 
N 
N 
N 

53.2 
3.19 

--253 
326 
354 
468 
462 
480 _-.---... -~. 
336 
418 
240 
372 
245 
474 .-. ._____. 
265 
284 
665 
300 
344 
582 
594 
3 
6 

5.32 
4 
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TABLE 5-6 
SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOILS, SITES 6 AND 7 (RECREATIONAL RBCs) 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE3 OF3 

Notes: 

Units are mg/kg for inorganics, ug/kg for organics. 
Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are either above background 

or background comparison tests are indeterminate (NA). 
Minerals that are essential nutrients (calcium, magnesium, sodium, potassium) are not included as COPCs. 
The determination of site results exceeding background is based on an overall evaluation of statistical tests presented in a separate table. 
Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of RBCs. 
RBCs represent concentrations associated with a 1 Om6 cancer risk level or a non-cancer hazard index of 0.1. 
Residential RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard ind 
An RBC for lead based on cancer risk or hazard index is not available. The 400 mg/kg OSWER residential soil guideline is used 

as an RBC for soil ingestion. 
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Results of individual background comparison test are presented in Table 5-7 (see Section 5.1.1.2 for 

detailed information on background comparison tests). 

The following chemicals were selected as COPCs in site-wide surface soils: 

lnoroanics 

Arsenic 

Chromium 

Manganese 

Thallium 

Oroanics 

Benzo(a)pyrene 

Arsenic was detected in all surface soil samples. The representative concentration for arsenic was less 

than the maximum arsenic concentration but exceeded the recreational RBC value. Manganese and 

chromium were also detected in all surface soil samples. The representative concentrations for chromium 

and manganese were less than the maximum chromium and manganese concentrations and were less 

than their respective recreational RBC values. Thallium was detected at a frequency of nine out of 29 

surface soil samples. The representative concentration for thallium was less than the maximum thallium 

concentration and was less than the recreational RBC value. Benzo(a)pyrene was detected at a 

frequency of five out of 29 surface soil samples. The representative concentration for benzo(a)pyrene 

was less than the maximum benzo(a)pyrene concentration and was less than the recreational RBC value. 

5.2.1.2 Subsurface Soil 

Pesticides, PCBs, PAHs, volatiles, phthalates, semivolatiles, and metals were detected in Sites 6 and 7 

site-wide subsurface soil samples. The occurrence and distribution, COPC selection results (selected 

based on maximum concentration versus recreational RBCs), background comparisons, and 

representative concentrations for chemicals detected in Site 6 site-wide subsurface soils are presented in 

Table 5-8. Results of individual background comparison test are presented in Table 5-9 (see Section 

5.1 .I .2 for detailed information on background comparison tests). 

The following chemicals were selected as COPCs in subsurface soils: 

lnoroanics 

Arsenic 

Beryllium 

Oruanics 

Aroclor 1254 

Benzo(a)pyrene 

DOCS\NAiM6883\069001 
June 1999 
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29 
29 
17 
29 -- 
29 
29 
29 ..- . 
29 
29 
29 
29 _ . . 
29 
i9 
29 
29 
16 
16 
17 
29 
29 
17 
29 
29 
29 
29 
29 
29 .- 
29 
29 
12 
26 
29 
29 
29 
29 
29 

TABLE 5-7 
Representative Concentration and Statistical Distribution of COPCs - Sitewide Surface Soil Sites 6 and 7 

NAWC Warminster, Pennsylvainia 

26 
9 

28 
28 
28 _.... 
26 

-28 
28 
28 
26 
16 

..-28~ 
26 
26 
28 ..- _ 
26 
28 
28 
28 
28 
26 
28 
28 
15 
15 
16 
28 
26 
16 
28 _... .- 
28 
26 
28 
28 
28 ..-.. 
28 
28 
11 
25 
28 
28 
28 
28 
28 

0.9117 
0.7992 
0.6405 
0.7767 
0.9779 
0.7062 
0.7388 
0.7171 
0.9266 
0.7964 
0.3282 
0.9111 
0.7432 
0.844 

0.9559 
0.6946 

-0;9065 
0.8607 
0.7777 
0.6856 
0.7506 
0.8941 
0.7151 
0.3723 
0.5012 
0.3338 
0.4706 
0.5036 
0.3365 
0.3082 
0.2548 
0.3137 
0.4469 
0.4802 
0.5105 
0.5605 
0.3693 --... 
0.4301 
0.5251 
0.4852 
0.4366 
0.5338 
0.2742 
0.5575 

0.926 
0.926 
0.892 
0.926 
0.926 
0.926 
0.926 
0.926 
0.926- 
0.926 
0.926 
0.926 
0.926 
0.926 
0.926 
0.887 
0.667 
0.892 
0.926 
0.926 
0.892 
0.926 
0.926 
0.926 
0.926 
0.926 _.- 
0.926 
0.926 
0.926 
0.659 
0.92 

0.926 
0.926 
0.926 
0.926 
0.926 

~~~~~~~ 
I,, ,;, <.“, & : ,_,_ 
~~~9.~~~~~~ 

1.7011 
2.3915 
1.8857 
2.0809 
1.8275 
2.7982 
2.7253 
2.9898 
1.7905 
2.6547 
1.9999 
1.7866 
2.3811 
1.9109 
2.0817 
3.0396 
2.0216 
1.7011 - _.-_ 
3.4881 
1.9512 
2.8175 
1.7011 
2.3627 
1.9004 
1.9319 _..---.. ._-_-. 
2.0393 
2.3613 
2.2468 
2.0082 
1.8084 
1.9854 

-- 2.0651 
2.2799 
2.2517 
2.3104 
2.1372 
2.1168 ..--.-. 
2.2158 
2.2375 
I.8354 
2.278 
1.9266 
1.6881 
2.5459 

22100 ._--... 
5.1 
15.1 
1030 
1.9 

18.9 
40000 
2760 
20.9 
867 
3.9 

56300 
278 

14400 
3040 
25.6 
29.9 
973 
123 
130 
15.1 
41.7 
1840 
7.7 
6.5 
6.2 
490 
1000 

14 
1100 
4100 
6000 
13000 
11000 
13000 
3700 
7900 
240 

2700 
700 ~~ 

14000 
1200 
2100 

26000 

14500 
4.36 
9.88 
111 
1.01 
2.98 
6170 
239 
10.8 _. ---...-- 
76 

0.912 
24600 
46.6 
2950 
702 

0.497 .~ ~~-~. ~.. 
14.6 
660-- 
19.2 
65.9 
5.84 -_- .- 
32.3 
122 - . - .-..- 
2.74 
2.99 
1.71 --... _--.-.-.-- 
67.5 
53.2 __.-_.--~...-.--...-. 
3.19 
253 
326 
354 
468 
462 
480 
338 
418 .-........... - 
240 
372 
245 
474 
265 
284 
665 alar ..-. .--- 
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TABLE 5-7 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS - SITEWIDE SURFACE SOIL SITES 6 AND 7 
NAWC WARMINSTER, PENNSYLANIA 
PAGE 2 OF 2 

Units are mglkg for inorganics. ug/kg for organics. 
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. Non-detected results are treated as present at one-half the detection limit in all calculations, 
Statistical distribution of data is determined using Shapiro-Wilk test for n c= 50, Shapiro-Francis test for n > 50. Statistical significance level is 0.05. 
A normal distribution is assumed if the test statistic W-norm. is >= than the reference value (W-table), and W-norm. > W-lognorm. 
A lognormal distribution is assumed t the test statistic W-lognorm. is >= the reference value (W-table), and W-lognorm. >= W-norm. A lognormal distribution is also the default assumption if neither distribution passes Shapiro test 
H-values and standard deviations of log-transformed data are used to calculate the UCL if data are assumed to be lognormally distributed, Students T-values and standard deviations are used for normally distributed data. 
Arithmetic mean includes positive detections and non-detected results (detection limits are divided by two). 
The representative concentration is selected as the lower of the 95 % UCL on the mean and the maximum positive site concentration. 
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TABLE 5-8 
ELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SITEWIDE SUBSURFACE SOILS, SITES 6 AND 7 (RECREATIONAL RBCS) 

NAWC WARMINSTER, PENNSYLVANIA 

ANTIMONY 
ARSENIC 
BARIUM 
BERYLLltiti ~-~ 
CADMIUM ~. _.. _..-.. - 
CALCIUM . . .._..._ -.-. --~~ .~ ~~ 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE _ __ . 
MERCURY 
NICKEL 
POTASSIUM -.~ 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADiiJM -.. ._ - ._... ._ - 
ZINC 

4ETEE. 
4,4’-DDT “’ 
ALPHA-CHLORDANE 
AROCLOR-1242 

86186 1970 - 251000 

22186 2.6 - 164 
83186 0.86 - 80.7 

83186 
81186 

83186 

83186 
86186 

85186 
84186 
8hi6 

32186 

86186 _-. ..- .._. --_- 
80186 
4186 

62186 

73185 

40186 

-82186 
83186 

Ill1 

2111 

Ill1 
1172 

12.6 - 922 

0.23 - 4.6 
0.41 - 152 

340 - 145000 

4.4 - 46800 
1.8 - 146 

2.9 - 14300 

4130 - 264000 

3.1 - 39300 

456 ~- 77000 - ._.. . .._ 
65 - 1320 

0.06 - 5.6 

2.9 - 345 
138 - 8740 

0.83 - 5 - .~. 
0.63 - 368 

44.6 - 740 

3.7 - 89.1 

6.3 - 73 

9.1 - 78600 _. -. _ .___ _ _ . ..__.-. 
3.725 - 3.725 

4.8 - 10.2 

8.4 - 8.4 

21 - 21 _ 

8.4 

8836 
2.9 

63.1 

631.1 
7573.8 

5049.2 

37868.8 
400 

2903.3 
37.9 

2524.6 -- 

_ 
63i;l 
631.1 

-. 10.1 

-- 883.6 .._ .._^ .". 
37868.8 

37000 _-.--... .- -. ..- 
37000 

7600 
6300 

15600 

7.16 
12.6 

130 
0.99 

23.5 

27400 
2280 . __ .__ 
18.3 

230 

51000 
130 

3650 
592 

0.818 __--. .--- 
27.1 

808 
2.84 
111 

130 

19.6 
40.8 

370 
2.61 

4.42 
2.46 

21 -.. ~~~~ 
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TABLE 5-8 
SELECTON OF CHEMICALS OF POTENTIAL CONCERN IN SITEWIDE SUBSURFACE SOILS, SITES 6 AND 7 (RECREATIONAL RBCS) 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 3 

AROCLOR-1260 _-.-.~-..--- .._.. . . . ..__. 
DIELDRIN 
GAMMA-CHLORDANE- 
METHOXYCHLOR 

1,3-DICHLOROBENZENE 
2 4-DIMETHYLPHENOL .‘~ _~_. __.......... _....._ . 
2-METHYLNAPHTHALENE 
*-METHYLPHENOL 
ACENAi’HTHENE - 
ACENAPH~HYLENE 
ANTi-ltiCkNE ~- .-.. ..~ . - -... 
BENZ(A)ANTHRACENE 
BENZO(A)PYkENk 
BENZO(B)FLUORANTHENE .~_. .._ - .- ..---...~--.- 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BlS(2-ETHYLHEXYL)PHTHAi 

IBUTYLBENZYLPHTHALATE 

DCN-BUTYLPHTHALATE 

2173 
25172 _ _ -.. . . . .~ 
27173 
Ill0 

1111 
l/11 
II62 

l/62 
II72 

II72 
II72 
l/72 

2172 

3172 

5172 

25172 
25172 

16172 

16172 
13172 
17155 

3172 .._--. _. ._. .._.. ~._ 
27172 
13172 
4172 
29172 

75 - 710 

7.2 - 4200 
9 - 5100 

6.1 - 6.1 
9.2 - 9.2 
14 - 14 

170 - 170 _ __.... -- -... _._-. 
120 - 120 

8 - 8 
1100 - 1100 

50 - 50 

6300 - 6300 

45 - 49 

48. -. 89 

79 - 340 
33 - 1500 

42 - 2800 
82 - 4100 
43 - 330 
87 - 1600 
39 - 5400 

55 - 70 
33 - 1600 
29 - 16000 
63 - 220 

35 - 1800 

2500 
6300 

800 

6300 
631100 

2524600 
2524600 

7000000 
2524600 

631100 
7573800 

.-37868860- 

17200 
i700 -- ..--_.. 

17200 

172400 

898800 

25245800 
1723800 

12622900 

1700 
5049200 

N 
Y 
N -- 
rr _- - 
N .- 
N 
N 
N . . ~--_- ~~. 
N 
N 
N 
N 
ti 
N 
.N 
KJ - 
Y 
N 
N 
No 
N 
N 
N 
N 
N 
N 

44.6 

146 

2.6 
12.4 
5.07 

4.89 
8 

243 
50 

276 
49 

89 

250 

282 - . _ _ 
291 
340 
245 
300 

395 
70 

271 
295 
220 
298 
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TABLE 5-8 
SELECTON OF CHEMICALS OF POTENTIAL CONCERN IN SITEWIDE SUBSURFACE SOILS, SITES 6 AND 7 (RECREATIONAL RBCS) 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 3 OF 3 

PHENANTHRENE 
PHENOL 
PYRENE 
2-BUTANONB 
ACETONE 
CARBON DliiULfltiE - 
ETHYLBENZENE -. 

_.. 
. -. _. ._ 

N-BUTYLBENZENE. 
P-ISOPROPYLTOLUENE .- 
SEC-BUTYLBENZENE 
TETRACHLOROETHENE 
TOLUENE 
TRICHLORCETHBNE- 

_..._. 

XV&NE (TOTAL) -- 

Notes: 

50 - 50 

46 - 1200 

43 - 620 . _..._ - ._.. _ _ -_ 
5300 - 5300 

35 - 2000 
18 - 52 

22 - 330 

2 - 3 

36 - 36 
1 - 1 
3 - 3 

0.9 - 0.9 

4 - 28 

l-3 
56 - 56 

2 - 620rn 

5049200 
17200 .._.... ---.-_ . 

75737500 
3786900 
7537500 

1262300 

12622900 
12622900. 
1262300 

1262300 

242000 

25245800 
757400 

252458300 

N 
N 
N 
N 
N . .~ -- ~.. .~ - 
N 
N 
N 
N 
N .- 
N 
tv - _ .” 
N 
N - 
N 

270 
339 - _______ 
38.2 
70.9 

3 ^ _ _ 
5.07 

1 
3 

0.9 

4.81 

3 
5.19 
6.14 

Units are mglkg for inorganics, uglkg for organics. 
Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are either above background 

or background comparison tests are indeterminate (NA). 
Minerals that are essential nutrients (calcium, magnesium, sodium, potassium) are not included as COPCs. 
The determination of site results exceeding background is based on an overall evaluation of statistical tests presented in a separate table. 
Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of RBCs. 
RBCs represent concentrations associated with a 1 Om6 cancer risk level or a non-cancer hazard index of 0.1. 
Residential RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 
An RBC for lead based on cancer risk or hazard index is no! avai!ab!e. The 400 mg!kg CSWER residentiat soi! guideline ic I ~cnrl w... .v a- W”“W 

as an RBC for soil ingestion. 
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TABLE 5-9 
Representative Concentration and Statistical Distribution of COPCs - Sitewide Subsurface Soil Sites 6 and 7 

NAWC Warminster, Pennsylvania 

85 . . ..__ 
85 .__..- 
85 
85 
85 
84 
85 
85 -..- 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
84 
85 
si 
05 
10 
10 
16 
71 
72 
71 
72 
9 __---.. 
10 
10 
81 
81 
71 
71 
71 
71 
71 
71 
71 
71 
71 

nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) .._.. -T- .~...~.---- 
nonparametnc (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nocparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) - _._... --.-l-- __.. . ..-. 
nonparametnc (assumed lognorm.) --._. . . . . -----.-..-.- 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) .- -- -.--. 
nonparametric (assumed lognorm.) _. -.--.-.. -~--. ~--- 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparamekc (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparamethc (assGGii&GKj 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) - ..__ .._... -.~-.--.-_-. - ..-..--. 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) -.__-- _._ -,----.-. --.-..-~ 
nonparametnc (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 

0.371 
0.3504 
0.2901 
0.2778 
0.2985 
0.4589 
0.3879 
0.7949 .._- _^_. -. 
0.1301 
0.1487 
0.445 

0.3054 -. . -..-_- 
0.2878 
0.1063 
0.2888 

nonparametric (assumed lognorm.) 

0.2124 .- .._...___ 
0.2789 
0.6074 
0.5864 
0.6854 -__. _.-.-^ 
0.4733 
0.5803 
0.2752 
0.5355 
0.1606 
0.5312 
0.0983 
0.2488 
0.9459 
0.5476 
0.3975 
0.3478 
0.8377 
0.5202 
0.5879 
0.5654 
0.9338 
0.0887 
0.7073 
0.5696 

nonparametric (assumed lognorm.) 
norparametric (assumed 

_ 

-- 

0.8534 
0.7948 
0.9844 
0.9555 .---..~ 
0.9661 -_.-.. 
0.7558 
0.8991 
0.7958 
0.6728 
0.8457 
0.839 

0.8228 
0.7953 

0.97 
0.7929 
0.8749 - ---. 
0.9401 
0.7618 
0.6012 
0.9287 
0.957 

0.5861 
0.8331 
0.7522 
0.8992 
0.4444 
0.5842 
0.5749 ___ --.. 
0.7324 
0.6955 
0.5302 

0.44 
0.8282 .-. .----.. 
0.2875 
0.2986 
0.5278 
0.5171 ^-.---. 
0.5188 
0.3204 
0.5343 
0.5757 
0.5985 
0.8288 
0.795 

0.985 --_-.- 
0.985 
0.985 
0.985 
0.985 
0.985 
0.985 
0.985 
0.985 
0.985 
0.985 
0.985 
0.985 
0.985 
0.985 
0.985 
0.985 
0.985 
0.985 _.-- . 
0.985 
0.985 
0.985 
0.985 
0.85 .-..-.-_ 
0.85 
0.85 

0.983 
0.984 
0.983 
0.984 .-. 
0.842 
~0.85 
0.85 

0.981 
0.981 
0.983 
0.983 
0.983 
0.983 
0.983 
0.983 
0.983 
0.983 
0.98i 

2.3714 0.639 .__... .._ -. ..-. -. .- --- ~~~ 
1.9326 0.626 
2.0163 0.738 
2.5701 1.29 

. 

~~,~~~~~ 

15000 
7.28 
10.9 
113 

0.898 
13.2 

17200 
1650 
16.7 
330 

46800 
595 

3930 
517 

0.624 
25.8 
722 --..- .-. 
2.17 
45.8 
II? 
10.9 
28.2 
1150 
2.27 
3.11 
1.7 

37.2 
47.1 
l&i 
2il 
2.41 
1.77 
11.2 
8.62 _.._._ _-.--.. 
5.81 
31.7 
234 
237 
307 --__-- 
235 
233 ._.. 
239 
245 ~- 
288 

15600 
7.18 
12.6 
130 
0.99 - 
23.5 

27400 
2280 
18.3 
230 

51000 
130 

3850 . _-.. 
592 

0.818 
27.1 
806 
2.84 _. . -. -.--.- 
111 

130 
19.6 
40.8 
370 
2.61 
4.42 ..- ..~_.__.. 
2.46 
37.6 
44.6 
146 
190 
3.05 
2.6 
12.4 
5.07 
4.89 
29.3 
243 
249 
276 
251 
248 
250 
282 
291 _-. -.-..-.__ 

251000 
164 
80.7 
922 

.4.6 
152 

145000 
48800 

148 
14300 

284000 --..._. 
39300 
77000 
1320 
5.6 
345 -_-.- 

8740 
5 

368 -- 
740 
89.1 --. _-- 
73 

78600 
3.725 
10.2 
8.4 
21 

710 
4200 
5100 
6.1 
9.2 
14 

170 
120 

8 
1100 ---_ .-. 
50 

6300 
49 
89 

340 
1500 
2806 __~---.-. .- 

15600 
7 16 
12.6 _.____~~. . 
130 
0.99 
23.5 

27400 
2280 
18.3 
230 

51000 
130 

3850 
592 

0.818 
27.1 
808 
2.84 
111 
III 

130 
19.6 
40.8 
370 
2.61 
4.42 
2.46 
21 

44.6 .- -.... _-. .___..... 
148 
190 
3.65 
2.6 
12.4 
5.07 
4.89 

8 
243 
50 

276 
49 

--._ IL-... ..-..- 

89 
250 
282 
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TABEL 5-9 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS - SITEWIDE SUBSURFACE SOIL SITES 6 AND 7. 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 2 

phenanthrene 
phenol 
pyrene 
2-butanone -. . _ _ _ _ .._... 
acetone 
carbon disulfide 
ethylbenzene 
n-butylbenrene 
pisopropyltoluene~ .__ _ _. . . 
set-butylbenzene 
tetrachloroethene 

nonparametric (assumed lognorm.) 

-- - -I 

0.3804 

--------- nonparametric (assumed lognorm.) 0.4343 _ -~...------ ..__ .._._ -- 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) _-. ._.... .^ ---. _.-- -._._-_ 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed fognorm.) _ ..-.--.----- ___._.. -._-.- 
nonparametnc (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) .-_.... -___ .._. -- 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) -..---.---.~--. .-..-. 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 

0.2973 
0.2916 
0.4806 
0.0932 
0.2934 
0.482 

0.2663 
0.3826 
0.7175 
0.1155 -.- -- 

nonparametric (assumed 
nonparametric (assumed 
nonparametric (assumed lognorm.) 0.4175 
nonparametric (assumed lognorm.) 0.3258 
nonparametric (assumed lognorm.) 0.2548 
nonparametric (assumed lognorm.) 0.0848 

0.7215 
0.6915 _--- 
0.7739 
0.5681 
0.8176 
0.5416 
0.5854 --..-.. 
0.8448 
0.5123 
0.7007 
0.8048 
0.3687 __... -.-.. 
0.8232 
0.7746 
0.8451 
0.6811 
0.6464 
0.4191 
0.3541 
0.4214 
0.6983 
67199 
0.6189 
0.4647 

&?&?& 
,, ,x ,,,,,,,. _ 

~ ~.~i_ ,. ;, 
0.983 

0.983 
0.983 _~_-. 
0.98 

0.96i- 
0.963 
0.983 
0.983 -.- _ .._ 
0.983 
0.983 
0.983 
0.983 
0.983 
0.983 -_ 
0.965 
0.985 
0.985 
0.985 
0.981 -_-.... 
0.981 
0.981 
0.985 
0.985 
0.965 
0.985 

.._ ._. 

1.8422 
2.0662 
1.7873 
1.969 

2.0236 
1.7741 - - .._. -..- 
2.0173 
1.7622 
1.8474 
1.8552 
I .8083 
2.0516 ..-.__- 
2.0986 
2.5799 
1.8172 
1.8275 
1.8354 
1 RI91 ..-.-. 
1.8383 .__- .._._ 
1.7998 
1.8309 
1.6424 
1.9871 

0.624 
0.488 
0.487 
0.884 
0.389 
0.875 
0.748 
0.383 
0.738 
0.339 
0.496 
0.508 
0.424 --. ~.- .~~~ 
0.78 

0.857 
1.35 

0.482 
0.48 
0.46 

0.432 
0.465 - . 
0.429 
0.486 
0.506 _.~ .-- 
0.692 

271 
295 
220 
298 
50 

259 ..~_.. . -_--.- 
254 
270 
339 
38.2 
70.9 

Units are mg/kg for inorganics. uglkg for organics 
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result, Non-detected results are treated as present at one-half the detection limit in all calculations. 
Statistical distribution of data is determined using Shapiro-Wilk test for n c= 50, Shapiro-Francis test for n > 50. Statistical significance level is 0.05. 
A normal distribution is assumed if the test statistic W-norm. is >= than the reference value (W-table), and W-norm. > W-lognorm. 
A lognormal distribution is assumed if the test statistic W-lognorm. is >= the reference value (W-table), and W-lognorm. >= W-norm. A lognormal distribution is also the default assumption if neither distribution passes Shapiro test, 
H-values and standard deviations of log-transformed data are used to calculate the UCL if data are assumed to be lognormally distributed. Student’s T-values and standard deviations are used for normally distributed data. 
Arithmetic mean includes positive detections and non-detected results (detection limits are divided by two). 
The representative concentration is selected as the lower of the 95 % UCL on the mean and the maximum positive site concentration. 
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Cadmium 

Chromium 

Copper 

Iron 

Lead* 

Thallium 

Zinc 

*Lead does not have an EPA qualitative listed toxicity value. Lead will be evaluated qualitatively in the 

uncertainty section (4.6). 

Arsenic was detected at a frequency of 83 out of 86 subsurface soil samples. The representative 

concentration for arsenic was less than the maximum arsenic concentration but exceeded the recreational 

RBC value. Beryllium was detected at a frequency of 81 out of 86 subsurface soil samples. The 

representative concentration for beryllium was less than the maximum beryllium concentration and was 

less than the recreational RBC value. Beryllium concentrations in subsurface soil have a maximum 

concentration of 4.6 mglkg. It is the only concentration of beryllium above the recreational RBC value 

(see Table 5-8). Cadmium was detected at a frequency of 31 out of 85 subsurface soil samples. The 

representative concentration for cadmium was less than the maximum cadmium concentration and was 

less than the recreational RBC value. Chromium was detected at a frequency of 85 out of 86 subsurface 

soil samples. The representative concentration for chromium was less than the maximum chromium 

concentration but exceeded the recreational RBC value. Copper was detected at a frequency of 83 out of 

86 subsurface soil samples. The representative concentration for copper was less than the maximum 

copper concentration and less than the recreational RBC value. Iron was detected at a frequency of 86 

out of 86 subsurface soil samples. The representative concentration for iron was less than the maximum 

iron concentration but exceeded the recreational RBC value. Lead was detected at a frequency of 85 out 

of 86 subsurface soil samples. The representative concentration for lead was less than the maximum lead 

concentration and less than the recreational RBC value. Thallium was detected at a frequency of 40 out 

of 86 subsurface soil samples. The representative concentration for thallium was less than the maximum 

thallium concentration but exceeded the recreational RBC value. Zinc was detected at a frequency of 83 

out of 86 subsurface soil samples. The representative concentration for zinc was less than the maximum 

zinc concentration and less than the recreational RBC value. Aroclor 1254 was detected at a frequency of 

25 out of 72 subsurface soil samples. The representative concentration for Aroclor 1254 was less than 

the maximum Aroclor 1254 concentration and less than the recreational RBC value. Benzo(a)pyrene was 

detected at a frequency of 25 out of 72 subsurface soil samples, with the maximum concentration 
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exceeding the recreational RBC value. The representative concentration for benzo(a)pyrene was less 

than the maximum benzo(a)pyrene concentration and less than the recreational RBC value. 

5.2.1.3 Zone 1 Subsurface Soil 

One PCB (Aroclor 1260), PAHs, phthalates, acetone, and metals were detected in Sites 6 and 7 

subsurface soil samples at Zone 1. The occurrence and distribution, COPC selection results (selected 

based on maximum concentration versus recreational RBCs), background comparisons, and 

representative concentrations for chemicals detected in Zone 1 subsurface soils are presented in Table 5- 

10. Results of individual background comparison test are presented in Table 5-I 1 (see Section 5.1 ..I .2 for 

detailed information on background comparison tests). 

The following chemicals were selected as COPCs in subsurface soils at Zone 1: 

lnorqanics 

Antimony 

Arsenic 

Chromium 

Iron 

Thallium 

Oroanics 

None Selected 

Antimony was detected at a frequency of three out of seven subsurface soil samples. The representative 

concentration for antimony was equal to the maximum antimony concentration. Only the maximum 

concentration of antimony exceeded the recreational RBC value. Arsenic, chromium, and iron were 

detected at a frequency of seven out of seven subsurface soil samples. The representative 

concentrations for arsenic, chromium, and iron were *equal to their respective maximum concentrations. 

Four of the arsenic concentrations exceeded the recreational RBC value. Three of the chromium and iron 

concentrations exceeded their respective recreational RBC values. Thallium was detected at a frequency 

of four out of seven subsurface soil samples. The representative concentration for thallium was equal to 

the maximum thallium concentration. Two of the thallium concentrations exceeded the recreational RBC 

value. All organic chemicals were detected at concentrations less than applicable recreational RBC 

values; therefore, no organic chemicals were selected as COPCs. 
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TABLE 5-I 0 

Selection of Chemicals of Potential Concern in Zone 1 Subsurface Soils, Sites 6 and 7 (Recreational RBCs) 
NAWC Warminster, Pennsylvania 

_.___ _-.. .-.. 

CALCIUM 
CHROMIUM-- 
COBALT 
COPPER .- 
IRON 
LEAD _. ..__. .-- -. -. .-. 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM ___.__ - ..- -. 
SILVER 
SODIUM 
?HALLIU&I -. 
VANAtillJti _ _ _ 
ZINC . . 
AROCLOR-1260 
BENZ(A)ANTHRACENE 
BENZO(A)PYRENE _- ..-..-- -.--..-. ---~--- -- 
I --------.. BENZO(G,H,I)PERYLENE __ __-_ - .-.- -..--- 
BISt2-ETHYLHEXYLjPHTHAl 

I . ..’ ..- 

717 
617 
317 
7/7 
717 
717 
717 .- --.. 
717 
717 
717 
717 
317 
717 
517 
617 
617 
417 
617 
717 
316. 
216 
216 
II6 
216 

3300 - 13600 
6.4 - 164 
3.4 - 24.5 

24.8 - 384 
0.3 - 1.2 

32.5 - 42.4 
465 - 121000 . . .._~ 

8 - 7140 
8 - 52.4 

2.9 - 534 
8310 - 232000~ 

3.3 - 128 
646 - 5770 
250 - 899 ___ -_--_--...- .~--~~.- 
2.1 - 5.2 

8 - 113 ___._ __~__-.-- .-- 
207 - 778 

0.79 - 330 
89.8 - 198 
~-3.7 - 89.1 __ .,. _ ..- -----..--. 
11.3 - 38.8 
13.1 - 377 

13 - 1400 
91 -180 _I. . .._ 11 o .-_.. .210- ..- 

300 - 300 
1500 - 5400 

Y 
Y 
Y 

Y 
Y 
Y 
Y 
Y 
N _ . _ 
Y 
Y 
Y 
N 
Y 
Y 
N _ ..- 
N 
N 
N 

1388520.8 
50.5 
8.4 

8836 
2.9 

63.1 

631.1 
7573.8 
5049.2 

37868.8 
400 

2903.3 
37.9 

2524.6 

631.1 

_-.. _ 
10.1 

883.6 
37868.8 

6300 
17200 
1700 

898800 

Y 
Y 
N 
N- 
N 
N 
Y 
N 
N 
Y 
N - .__.. -- -..-~ 
N 
N 
N 
N 
N -~ 
N 
N 
Y 
N 
N 
N 
N 
N 
N 
N 

164 - . . _.- 
17.3 
384 
1.2 

42.4 
121000 
7140 
52.4 
534 

232000 
128 

4210 
899 
5.2 
113 
778 
330 

-- 158 _--..-. 
89.1 
28.8 
~377 -- 
1400 
180 
210 
300 
5400 
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TABLE 5-10 
SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN ZONE I SUBSURFACE soils, SITES 6 AND ~‘(RECREATIONAL RBCS) 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 2 

INDENO(1,2,3-CD)PYRENE 
PYRENB 
ACETONE 

Notes: 

II6 
216 
II7 

170 - 190 N 
79 - 120 N 

110 - 110 N 
‘130 - 290 N 22. .---. .- .__. - 

22 N 

1723800 N 
5049200 N .- _.... -.. 

17200 N 
3786900 N 
1262300 N 

70 ..-..-. .- 
190 
120 
110 
261 
22 

Units are mglkg for inorganics, uglkg for organics. 
Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are either above background 

or background comparison tests are indeterminate (NA). 
Minerals that are essential nutrients (calcium, magnesium, sodium, potassium) are not included as COPCs. 
The determination of site results exceeding background is based on an overall evaluation of statistical tests presented in a separate table. 
Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of RBCs. 
RBCs represent concentrations associated with a lob6 cancer risk level or a non-cancer hazard index of 0.1. 
Residential RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard ind 
An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used 

as an RBC for soil ingestion. 
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TABLE 5-l 1 
Representative Concentration and Statistical Distribution of COPCs - Zone 1 Subsurface Soil Sites 6 and 7 

NAWC Warminster, Pennsylvania 

aluminum 7 6 
antimony 7 6 
arsenic - 7 6 ~__ 
barium 7 6 
beryllium 7 6 
cadmium 7 6 
calcium 7 6 
chromium 7 6 
cobalt 7 6 
copper 7 6 
iron 7 6 
lead -~___ 7 6 
magnesium 7 6 
manganese 7 6 
mercury 7 6 
nickel 7 6 
potassium 7 6 
silver 7 6 

sodium I 7 I 6 
thallium 17-l 6 
.,“...,Ai,s.. I 7 I f 

-. , --. .- 

ftuoranthene 1 s 1 i 

indeno(l,2.3-cd)pyrene 1 6 1 5 
pyrene 1 6 5 
acetone 1 7 6 
Notes: 

Units are mglkg for inorganics, uglkg for organics. 
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. Non-detected results are treated as present at one-half the detection limit in all calculations. 
Statistical distribution of data is determined using ShapiroWrlk test for n c= 50, Shapiro-Francis test for n > 50. Statistical significance level is 0.05. 
A normal distribution is assumed lf the test statistic W-norm. is >= than the reference value (W-table), and W-norm. > W-lognorm. 
A lognormal distribution is assumed if the test statistic W-lognorm. is >= the reference value (W-table), and W-lognorm. a= W-norm. A lognormal distribution is also the default assumption if neither distribution passes Shapiro test, 
H-values end standard deviations of log-transformed data are used to calculate the UCL tf data are assumed to be lognormally distributed. Students T-values and standard deviations are used for normally distributed data. 

Arithmetic mean includes positive detections and non-detected results (detection limits are divided by two). 
The representative concentration is selected as the lower of the 95 % UCL on the mean and the maximum positive site concentration. 
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- 5.2.1.4 Zone 2 Subsurface Soil 

Pesticides, PCBs, PAHs, phthalates, volatile& and metals were detected in Sites 6 and 7 subsutiace soil 

samples at Zone 2. The occurrence and distribution, COPC selection results (selected based on 

maximum concentration versus recreational RBCs), background comparisons, and representative 

concentrations for chemicals detected in Zone 2 subsurface soils are presented in Table 5-12. Results of 

individual background comparison test are presented in Table 5-13 (see Section 5.1.1.2 for detailed 

information on background comparison tests). 

The following chemicals were selected as COPCs in subsurface soils at Zone 2: 

lnoraanics 

Antimony 

Arsenic 

Cadmium 

Chromium 

Iron 

Lead* 

Thallium 

Organics 

None Selected 

*Lead does not have an EPA qualitative listed toxicity value. Lead will be evaluated qualitatively in the 

uncertainty section (4.6). 

Antimony was detected at a frequency of three out of seven subsurface soil samples. The represlentative 

concentration for antimony was equal to the maximum antimony concentration. Only the miaximum 

concentration of antimony exceeded the recreational RBC value. Cadmium was detected at a frequency 

of four out of seven subsurface soil samples. The representative concentration for cadmium was equal to 

the maximum cadmium concentration. Two of the cadmium concentrations exceeded the recreational 

RBC value. Arsenic, chromium, iron, and lead were detected at a frequency of seven out of seven 

subsurface soil samples. The representative concentrations for arsenic, chromium, iron, and lead were 

equal to their respective maximum concentrations. Four of the arsenic concentrations exceeded the 

recreational RBC value. Three of the chromium and iron concentrations exceeded their respective 

recreational RBC values. Only the maximum concentration of lead exceeded the recreational RBC value. 

Thallium was detected at a frequency of four out of seven subsurface soil samples. The representative 

/ concentration for thallium was equal to the maximum thallium concentration. Three of the thallium 
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TABLE 5-12 

Selection of Chemicals of Potential Concern in ZONE 2 Subsurface Soils, Sites 6 and 7 (Recreational RBCs) 
NAWC Warminster, Pennsylvania 

717 
?I7 
717 

..4;7 
717 
717 
717 -.- -. 
717 -- 
717 
717 
717 
717 
417 
?I7 
617 
l/i 
717 
717 
417 
617 
717 
II1 
317 
217 
Iii- 

._.... .__-._ ..- 
8.4 - 68 
5.2 - 80.7 

27.4 - 922 
0.38 .- 1.1 
48.5 - 135 
675 - 123000 
9.2 - 22900 

-8 - 63.4 
10.4 - 1880 

11700 - 261000 
3.8 - 39300 

~-723 -- 406d 
227 - 1320 
1.4 - 5.6 
9.1 - 345 

324 - 1550 
5 - 5 

0.65 - 308 
98.4 - 740 

6.7 - 74.9 
16.6 - 36.8 
18.7 - 3800 
8.4 - 8.4 
61 - 750 

440 - 760 
6.1 - 6.1 

Y 
Y 
N 
v 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
v 
Y 
Y 
N 

NA 
Y 
Y 
Y 
N 
Y 

NA 
Y 
N 

NA 

Y ______. --..- -..- 
Y 
N 
N 
Y 
N 
v 
N .- 
N 
Y 
Y 
iv 
N 
N 
N 
rT 
N 
N 
iA 
v 
N 
N 
N 
Ii 
N 
N 

38600 
68 

80.7 
922 

0.946 
82.5 --. .- -..~-. 

80600 
22900 
63.4 
1880 .-. 

261OiIO 
39300 
3530 
1010 
3.62 
345 
1340 

5 -_ -_-.. --.. 
220 
532 
74.9 
29.1 
3800 
8.4 
750 
760 
6.1 
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TABLE 5-12 
SELECTION OF CHEMICAL OF POTENTIAL CONCERN IN ZONE 2 SUBSURFACE SOILS, SITES 6 AND 7 (RECREATIONAL RBCS) 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 3 

BENZ(A)ANTHRACENE BENZOoPYRENE 

BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE _- .- ~~~~ 
BENZO(K)FLUORANTHENE 
slS(2-ETHYLHEXvl)PiiTHAL 
CHRYSENE 
DI-ti-BUi%Fu-fHALATE -. ..-.. ~.-.--..--.-.~~~- 
FLUORANTHENE 
INDENO(1,2,3-CD)PYRENE 
PHENANTHRENE 
PYRENE 
ACETONE 
P-IS~ijP~OPYLTOLUENE 
SEC-BUTYLBENZENE 
TE~RACHLOR~ETHENE 
ToLUENE 

.-..--. 
II6 
216 
II6 
II6 
II6 
316 
116 
416 
II6 
116 
II6 ~. 
II6 
117 
II6 
II6 
lli 
II7 

N 
N 
N 
N 
N --. 
Y 
I3 
N 
N 
N 
N 
N 
N 

NA- 
NA 
NA 
NA 

172400 
898800 
1723800 - .-.. __-.. 
12622900 
5049200 

17200 

3786906 
1262300 

1262300 
242000 

25245800 

N 
iI 
N 
N 
N 
N 
N 
N 
N 
ti 
N 
N 
N 

140 
90 

480 
870 
120 
370 
210 
82 .._ --. 
98 _. 

210 
98 
3 

0.9 
23.1 

2 
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TABLE 5-12 
SELECTION OF CHEMICAL OF POTENTIAL CONCERN IN ZONE 2 SUBSURFACE SOILS, SITES 6 AND 7 (RECREATIONAL RBCS) 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 3 OF 3 

Notes 

Units are mglkg for inorganics, uglkg for organics. 
Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are either above background 

or background comparison tests are indeterminate (NA). 
Minerals that are essential nutrients (calcium, magnesium, sodium, potassium) are not included as COPCs. 
The determination of site results exceeding background is based on an overall evaluation of statistical tests presented in a separate table. 
Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of RBCs. 
RBCs represent concentrations associated with a 1 Om6 cancer risk level or a non-cancer hazard index of 0.1. 
Residential RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 
An RBC for lead based on cancer risk or hazard index is not available. The 400 mg/kg OSWER residential soil guideline is used 

as an RBC for soil ingestion. 
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TABLE 5-l 3 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPS -ZONE 2 SUBSURFACE SOIL SITE& 6 AND 7 

NAWC WARMINSTER, PENNSYLVANIA 

iron 
lead 7 6 lognormal 0.4605 --..-. _- _.... ..-.. ..---- ._ 
magnesium 7 6 normal 0.9454 
manganese ? 6 normal 0.9951 _..... .-. .- 
mercury 7 6 normal 0.863 ._ _ - -.. 
nickel 7 6 lognormal 0.7291 
potassium 7 6 lognormal 0.8101 

-- 
_.. -. ~~ ~~~ 

selenium 7 6 lognormal 0.834 
silver 

-. 
7. 6 normal 0.8512 

sodium 7 6 lognormal 0.6303 
thallium 7 6 lognormal 6.7743 
vanadium 7 6 normai~ 0.9399 ..-... .- 
zinc 7- 6 lognormal 0.6169 
alpha-chlordane 1 unknown (assumed iognorm.) 
Aroclo;1254 7 6 nonparametric (assumed lognorm.) 0.674 
Aroclor-1260 7 6 nonparametric (assumed lognorm.) 0.6842 
dieldrin 1 unknown (assumed lognorm.) _.-.-. -- .._-.. .._.. .-. -.- ..----- ~~~ .--- ~-~__ 
gamma-chlordane .~ ..-...;. unknown (assumed lognorm.) ___._. ~.._ 
. 

. . _..~ ~~ 
benz(a)anthracene ._ ._..-.. 5 _ ..- lognormal -~ ~~ 6 

.- 
0.786 _--.- 

benzo(a)pyrene 6 5 lognormal 0.8713 ---- ~-~ ._- ~~- -- ----- _~_~~ . .._ -. .-...~ .-. .- ..- ..~ 
benzo(b)fluoranthene 6 5 lognonal 0.7572 .._ - .._--. ~~~-~~ ~~. ~~ ~~ - --- 
benro(g,h,i)perylene 6 5 lognormal ._. -. _.- . ~.. ~~~~~ ~~~ ~~~ ~~ ------ 0.8226 .-. ._~_ .._. 
benzo(k)fluoranthene 6 5 lognormal 0.8247 
bis(Z-ethylhewyl)phthalate 6 -5 lognormal 0.6798 ~._ ~~ 
chrysene 6 5 lognormal 0.786 
di-n-butylphthalate 6 5 lognormal 0.921 

-. - ..‘.-. fluoranthene 6 5 ~non~$&n%ic(assumed tognorm.) 0.662 .-... ..---. 
indeno(l,2,3cd)pyrene 6 -.-5‘ lognonnal 0.8311 
phenanthrene 6 5 lognormal 0.8136 
pyrene 6 .-5 nonparametric (assumed lognon.) 0.662 
acetone 

_. _ ~. . . ..--.. ~~.~- 
lognormal 0.6007 

nonparametric (assumed lognorm.) 

0.8571 __.. 
0.9197 
0.939 

0.8861 
0.7403 

--0.8202 
0.8724 
0.882 
0.9028 
0.8563 
0.8502 
0.8542 
0.9461 
0.7827 
0.9251 
0.9216 
0.8826 
0.733 

0.863% 
0.9063 
0.6458 
0.8951 --. 

0.792 
0.7853 

0.9164 
0.9168 
0.8809 
0.933 -.- .--. 
0.6432 
0.9118 
0.9164 
0.9359 
0.7241 
0.9358 
0.9357 
0.7241 
0.9034 
0.82% 
0.8593 -..-..~. 
0.7722 

0.803 6.8749 2.04 26.9 
0.803 1.9432 10.9 21 
0.803 6.8719 2.04 766 

8.4 
0.803 5.4363 1.58 220 
0.803 5.3267 1.55 193 

6.1 
9.2 _ _ ..-...- .-- . . --- ..-- 

0.788 2.7415 0.542 272 ~~~._~ .-. .-... .-.-_- 
0.788 2.187 0.277 200 -. _.. -~_- _.... 
0.788 2.6518 0.506 275 .__- -.~ ~~-~ 
0.788 2.9504 0.622 267 _ ~~~_~-~. ~- ~~~~~~ . ._--~. 
0.788 2.603 0.485 332 
0.788 3.8019 0.902 273 
0.788 2.7415 0.542 272 -... . 
6.788 3.7228 6.877 182 __ ._. - -. ~~ ~~ 
0.788 2.4993 0.44 287 
0.788 3.0288 0.65 265 
0.788 -2.8833 0.597 268 
0.788 2.4993 0.44 287 ._- _... ~~ ~~~~ 
0.803 4.2687 1.2 96.6 
0.788 4.2947 1.05 10.2 

I. 

.-- 
- 115 80.7 86.7 

2390 922 922 
0.946 1.1 0.946 
82.5 135 82.5 

80600 123000 80600 _--.--~ ~ ----.- ..----- ---- 
92220000000 22900 22900 _,_- 

93.6 83 * 634 

1010 
3.62 
1520 ..~~_ 
1340 
5.52 5 5 
220 308 220 ~ .~ ._ -. --.. -~ 
532 740 532 

18900 74.9 74.9 
29.1 36.8 29.1 

--- 
264 
505 
624 
592 
1300 
535 
869 ..--...- .-.- . 
470 
664 
593 
470 
777 

.-- 
150 
140 -~ 
so 

480 . __-... 
870 
120 
370 
210 
82 
98 
210 
98 

.-_ 
150 - ~~~. ~~- 
140 
90 ..- -. - ..- ~-~ 

480 
870 ..- _~._--~ 
120 
370 
210 
82 
98 

210 _ ---...--~ 
98 
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-x_ concentrations exceeded the recreational RBC value. All organic chemicals were detected at 

concentrations less that applicable recreational RBC values, therefore no organic chemicals were iselected 

as COPCs. 

5.2.1.5 Zone 3 Subsurface Soil 

PCBs, PAHs, phthalates, volatiles semivolatiles, and metals were detected in Sites 617 subsurface soil 

samples at Zone 3. The occurrence and distribution, COPC selection results (selected based on 

maximum concentration versus recreational RBCs), background comparisons, and representative 

concentrations for chemicals detected in Zone 3 subsurface soils are presented in Table 5-14. Results of 

individual background comparison test are presented in Table 5-15 (see Section 51.12 for detailed 

information on background comparison tests). 

The following chemicals were selected as COPCs in subsurface soils at Zone 3: 

1. 

lnorqanics 

Arsenic 

Cadmium 

Chromium 

Iron 

Lead* 

Thallium 

Zinc 

Organics 

Aroclor 1254 

*Lead does not have an EPA qualitative listed toxicity value. Lead will be evaluated qualitatively in the 

uncertainty section (5.6). 

Arsenic, chromium, iron, lead, and zinc were detected at a frequency of nine out of nine subsurface soil 

samples. The representative concentrations for arsenic, chromium, iron, lead, and zinc were equal to their 

respective maximum concentrations. Eight of the arsenic concentrations exceeded the recreational RBC 

value. Five of the chromium and iron concentrations exceeded their respective recreational RBC >values. 

Only the maximum concentrations of lead and zinc exceeded their respective recreational RBC values. 

Cadmium was detected at a frequency of eight out of nine subsurface soil samples. The representative 

concentration for cadmium was equal to the maximum cadmium concentration. Three of the cadmium 

concentrations exceeded the recreational RBC value. Thallium was detected at a frequency of six out of 

., . nine subsurface soil samples. The representative concentration for thallium was equal to the maximum 
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TABLE 5-14 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN ZONE 3 SUBSURFACE SOILS, SITES 6 AND 7 (RECREATIONAL RBCs) 

NAWC WARMINSTER, PENNSYLVANIA 

17600 .- ---~~-~~ 
48.3 

3360 - 28400 ~~ 
9.6 - 48.3 

919 .-- __- 
919 

5.9 - 35.5 8.4 - .--__ ..-. 
8836 
2.9 

63.1 

31.9 -- ..-___ 
536 ~___... -- 

0.885 
152 

41.3 - 536 .-~ -.-..___ 
0.35 - 1.2 
0.64 - 152 
1490 - 79600 
15.8 - 46800 
6.6 - 146 ..~...___. ..-... 
8.3 - 920 

15000 - 264000 

N 
Y 

919 
819 

Y 79600 
46800 

919 
919 Y 631.1 .-~_ ~~~ 

7573.8 __ .-___ 
5049.2 -__._ .- -~ 

37868.8 
400 

2903.3 
37.9 

2524.6 

919 
919 

_..~~ ~. 
146 
920 

264000 
7700 
3340 
1120 

Y 
Y 
Y 

N 
N 
Y 919 

919 
919 

Y 
N 
N 

9.8 - 7700 Y 
1100 - 4970 Y 
259 - 1160 Y 919 

719 
919 
819 

0.2 - 3.4 Y 
8.3 - 66.2 Y 

N 
N 

3.4 
66.2 

Y 4910 197 - 8740 ~-.-.-- 
1.1 - 368 -.-__ ....~_ 

96.8 - 405 
4.7 - 62.4 

919 Y 631.1 368 
919 
619 
719 
919 
219 
418 
519 
II9 

203 
62.4 ..- .__--.- 
26.2 

78600 
710 

4200 
5100 
79.8 

10.1 Y 
N 
Y 

_ .- _ 1.: 

883.6 ___-.. 
37868.8 

18.6 - 32.3 
35.2 - 78600 

75 - 710 
91 - 4200 

6300 
2500 
6300 

2524600 

N 
Y -.. -. -.. 
N 
N 

N 
Y _---.. -. 
Y 

NA 
NA 

13 - 5100 
170 - 170 ~--- ..- ..__ ---.. -..-_.-. 
120 - 120 119 2524600 50.4 
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TABLE 5-14 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN ZONE 3 SUBSURFACE SOILS, SITES 6 AND 7 (RECREATIONAL RBCs) 

NAWC WARMINSTER, PENNSYLVANIA 

PAGE 2 OF 3 

BENZ(A)ANTHRACENE 

.._--- 
PHENANTHRENE 

II9 1100 - 1100 -.-.-~ _- .-- 
6300 - 6300 

508 
2480 
120 
140 _~ 
150 
89 

470 
310 
276 

16000 -----~ 
295 
87 

429 
2030 
230 
52 

307 

3 
13.9 .-.__~~~~~ ~~ 

3 
21.2 ~~ ~_.~.. - 
620 

_ _____- -.._ 
II9 
419 -_ --- 
519 

42 - 120 
42 - 140 

150 - 150 

NA 
NA 

17200 
1700 

17200 119 
l/9 
l/9 

N 
N 
N 
N 
N -- --- 
N __ .-. 
N 

NA _.... - ..-.-...-... 
N 172400 

898800 .--. _-.-~~ 
1723800 

12622900 
5049200 

__ -. ._- 
Y 
N 
N 
N ___- -~- 

NA 
N 

415 39 - 310 
619 51 - 320 
419 48 - 16000 
719 46 - 360 
I/9 87 - 87 

62 - 540 
.5300 - 5300 

38 - 230 

17200 
419 
II9 
619 
319 

N 
N 

N 
N 
N 

75737500 
3786900 -__-..-~~~ 
7537500 
1262300 

NA 
419 

II9 
119 
219 
119 

Y 

NA 12622900 3 - 3 -. _ ____ -...--.. ~~~~~~- 
36 - 36 

1-3 
56 - 56 

NA 12622900 ~~. ..-.-- 
25245800 -. .---~~ 

757400 
--252458300 

N 
NA 
N 219 2 - 620 

5-57 DOCS\NAVY\6883\108001\T5-14.XLS 1213198 IO:45 AM 



TABLE 5-14 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN ZONE 3 SUBSURFACE SOILS, SITES 6 AND 7 (RECREATIONAL RBCs) 

NAWC WARMINSTER, PENNSYLVANIA 

PAGE 3 OF 3 

Notes: 

Units are mg/kg for inorganics, ug/kg for organics. 
Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are either above background 

or background comparison tests are indeterminate (NA). 
Minerals that are essential nutrients (calcium, magnesium, sodium, potassium) are not included as COPCs. 
The determination of site results exceeding background is based on an overall evaluation of statistical tests presented in a separate table. 
Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of RBCs. 
RBCs represent concentrations associated with a 1 Cr6 cancer risk level or a non-cancer hazard index of 0.1. 
Residential RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard index. 

.An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used 
as an RBC for soil ingestion. 
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TABLE 5-16 

REPRESENTATIVE CONCENTRATIONS AND STATISTICAL DISTRIBUTION OF COPCs -ZONE 3 SUBSURFACE SOIL, SITES 6 AND 7. 

NAWC WARMINSTER, PENNSYLVANIA 

- 

chromium 9 6 
cobalt 9 8 
capper 9 8 
iron 9 I3 

t-u --._. -- - 
1,2,4-trimethylbenrene 9 8 
1,3.5-trimethylbenzene 9 8 
2,4-dimethylphenol- 9 8 
4-methylphenol 9 6 
benz(a)anthracene 9 8 
benzo(a)pyrene s 8 
benzo(b)fluoranthene 9 8 
benzo(g,h,i)perylene 9 8 
benzo(k)fluoranthene 9 8 
bis(2-ethylhexyl)phthalate 5 4 
chrysene 9- 8 
di-n-butylphthalate 9 0 
fluoranthene 9 8 
indeno(1 ,t,bcd)pyrene 9 0 
phenanthrene 9 6 
phenol - 9 8 . .~ 

I Q I 8 I n I e 
etone 

I 3 I 0 
1 Q I 8 

DOCS\NAVY\6683\108001\T5-15XLS 5-59 12/11/99 1211 PM 



TABLE 6-15 

REPRESENTATIVE CONCENTRATIONS AND STATISTICAL DISTRIBUTION OF COPCs -ZONE 3 SUBSURFACE SOIL, SITES 6 AND 7 

NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 2 

Notes: 

Units are mglkg for inorganiw, ugjkg for organics. 
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. Non-detected results are treated as present at one-half the detection limit in all calculations. 
Statistical distribution of data is determined using Shapiro-Wrlk test for n <= 50. Shapiro-Francis test for n > 50. Statistical significance level is 0.05. 
A normal distribution is assumed if the test statistic W-norm. is >= than the reference value (‘A-table), and W-norm. > W-lognorm. 
A lognormal distribution is assumed if the test statistic W-lognorm. is >= the reference value (W-table), and W-lognorm. >= W-norm. A lognormal distribution is also the default assumption if neither distribution passes Shapiro test. 
H-values and standard deviations of log-transformed data are used to calculate the UCL if data are assumed to be lognormally distributed. Students T-values and standard deviations are used for normally distributed data. 
Arithmetic mean includes positive detections and non-detected results (detection limits are divided by two). 
The representative concentration is selected as the lower of the 95 % UCL on the mean and the maximum positive site concentration. 
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thallium concentration. Four of the thallium concentrations exceeded the recreational RBC value. Aroclor 

1254 was detected at a frequency of four out of eight subsurface soil samples. The representative 

concentration for Aroclor 1254 was equal to the maximum Aroclor 1254. Only the maximum concentration 

of Aroclor 1254 exceeded the recreational RBC value. 

5.2.2 COP& Selected Based on Residential RBCs 

5.2.2.1 Surface Soils 

Pesticides, PAHs, PCBs, phthalates, volatiles, and metals were detected in Sites 6 and 7 site-wide 

surface soil samples. The occurrence and distribution, COPC selection results (selected based on 

maximum concentrations versus residential RBCs), background comparisons, and representative 

concentrations for chemicals detected in Sites 6 and 7 site-wide surface soils are presented in Table 5-16. 

Results of individual background comparison test are presented in Table 5-17 (see Section 5.1 .I.2 for 

detailed information on background comparison tests). 

The following chemicals were selected as COPCs in surface soils: 

lnorqanics Oroanics 

Aluminum Aroclor 1260 

Arsenic Benz(a)anthracene 

Barium Benzo(a)pyrene 

Beryllium Benzo(b)fluoranthene 

Cadmium Dibenz(a,h)anthracene 

Chromium 

Copper 

Manganese 

Mercury 

Thallium 

Indeno(l,2,3-cd)pyrene 

Aluminum, arsenic, beryllium, chromium, and manganese were all detected in all surface soil samples. 

The representative concentrations for aluminum, arsenic, beryllium, chromium, and manganese were less 

than their respective maximum concentrations but exceeded their respective residential RBC values. 

Barium and copper were also detected in all surface soil samples. The representative concentrations for 

barium and copper were less than their respective maximum concentrations and were less than their 

respective residential RBC values. Cadmium was detected at a frequency of five out of 29 surface soil 
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TABLE 5-16 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SITEWIDE SURFACE SOILS, SITES 6 AND 7 (RESIDENTIAL RBCs) 

NAWC WARMINSTER, PENNSYLVANIA 

PAGE 2 OF 3 

acenaphthene 
anthracene 
benz(a)anthracene 
benzo(a)wrene 
benzo(b)fluoranthene 
benzo(g,h,i)perylene 
benzo(k)fluoranthene 

I-- _. .- ..L. ’ 

benzoic acid --... --.-. - .-. 
bis(2-ethylhexyl)phthalate 
butylbenzylphthalate 
chrysene 
dibenz(a,h)anthracene 
dibenzofuran 
fluoranthene 
fluorene 

indeno( 1,2,3-cd)pyrene 
phenanthrene 

pyrene 
bromomethane 

yeif&- 
fK!g#& d 
:wT~w,p> ~~~&& ~$ 

~~~~~~~~: 
~~~~~~~~~, 

P” “cr”iw 

6129 
l/17 
II29 
II29 
2129 
5129 
5129 
6129 
6129 
4129 
3112 
II26 
2129 
5129 
3129 
II29 
7129 
II29 
5129 
4129 ...~_ 
5129 
II29 
2125 
III29 
9129 

13 - 1000 
14 - 14 

1100 - 1100 
4100 - 4100 

100 - 6000 
42 - 13000 __ .~.-.._ 
45 - 11000 
54 - 13000 
41 - 3700 

360 - 7900 
220 - 240 

2700 - 2700 
49 - 700 
53 - 14000 
44 - 1200 

2100 - 2100 
36 - 28000 

2800 - 2800 
49 - 4600 
53 - 28000 

73 - 25000 
3 - 3 
4 -6 
1 - 15 
1 -4 

N 
NA 
N 
N 
N -_ ~ 
N 
N 
N 
N 
N 

NA 
Ii 
N 
N 
N 
N 
N 
N 

N 
N 

N 
NA 
N 
N 

NA 

320 
2300 

470000 
2300000 

880 
88 

880 --..--- ~ 
-. ..-~~~ 

8800 
31000000 

46000 
1600000 
88000 

88 
31000 

310000 
310000 

880 

230000 
11000 
85000 

1600000 
58000 

Y 
N 
N 
N 
N 
Y 
Y --..__---- 
Y 
N 
N 
N 
N 
N 
N 
Y 
N -.. .__.. ~~~~ 
N 
N 

Y 
N 

N 
N 
N 
N 
N 

53.2 -...--- 
3.19 
253 
326 
354 
468 
462 
480 
336 
418 
240 
372 ~~ ___...._ _ 
245 
474 
265 
284 
665 
300 
344 
582 

594 
3 
6 

5.32 
4 
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TABLE 5-17 

REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCs - SITEWIDE SURFACE SOIL, SITES 6 AND 7 

NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 2 

Notes: 

Units are mg/kg for inorganics, uglkg for organics 
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. Non-detected results are treated as present at one-half the detection limit in all calculations. 
Statistical distribution of data is determined using Shapiro-Wilk test for n <= 50, Shapiro-Francis test for n > 50. Statistical significance level is 0.05. 
A normal distribution is assumed if the test statistic W-norm. is >= than the reference value (W-table), and W-norm. > W-lognorm. 
A lognormal distribution is assumed if the test statistic W-lognorm. is >= the reference value (W-table), and W-lognorm. >= W-norm. A lognormal distribution is also the default assumption if neither distribution passes Shapiro test 
H-values and standard deviations of log-transformed data are used to calculate the UCL if data are assumed to be lognormally distributed. Students T-values and standard deviations are used for normally distributed data. 
Arithmetic mean includes positive detections and non-detected results (detection limits are divided by two). 
The reoresentative concentration is selected as the lower of the 95 % UCL on the mean and the maximum positive site concentration. 

DOCS\NAVY\6663\106001\T5-17.XLS 5-66 1213196 11:14AM 



samples. The representative concentration for cadmium was less than the maximum cadmium 

concentration and was less than the residential RBC value. Mercury was detected at a frequency of 11 

out of 29 surface soil samples. The representative concentration for mercury was less than the maximum 

mercury concentration and was less than the residential RBC value. Thallium was detected at a 

frequency of nine out of 29 surface soil samples. The representative concentration for thallium was less 

than the maximum thallium concentration but was greater than the residential RBC value. Aroclor 1260 

was detected at a frequency of six out 29 surface soil samples. The representative concentration for 

Aroclor 1260 was less than the maximum Aroclor 1260 concentration and was less than the residential 

RBC value. Carcinogenic PAHs were generally detected in 15 percent of the surface soil samples 

collected at NAWC Sites 6 and 7. The representative concentrations for benzo(a)pyrene and 

dibenz(a,h)anthracene were less than their respective maximum concentrations but were greater than 

their respective residential RBC values. The representative concentrations for benz(a)anthracene, 

benzo(b)fluoranthene, and indeno( 1,2,3-cd)pyrene were less than their respective maximum 

concentrations and less than their respective residential RBC values. 

5.2.2.2 Subsurface Soil (Based on Residential RBCs) 

Pesticides, PCBs, PAHs, volatiles, phthalates, semivolatiles, and metals were detected in Sites 6 and 7 

site-wide subsurface soil samples. The occurrence and distribution, COPC selection results (selected 

based on maximum concentration versus residential RBCs), background comparisons, and representative 

concentrations for chemicals detected in Sites 6 and 7 site-wide subsurface soils are presented in Table 

5-18. Results of individual background comparison test are presented in Table 5-19 (see Section 5.1.1.2 

for detailed information on background comparison tests). 

The following chemicals were selected as COPCs in subsurface soils: 

Inorqanics 

Aluminum 

Arsenic 

Oroanics 

Aroclor-1248 

Aroclor 1254 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead* 

Manganese 

Arocior-1260 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenz(a,h)anthracene 

Indeno(l,2,3-cd)pyrene 
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TABLE 5-18 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SITEWIDE SUBSURFACE SOILS, SITES 8 AND 7 (RESIDENTIAL RBCs) 

NAWC WARMINISTER, PENNSYLVANIA 

“l,“” , V.&Y - 7.” I Y 0.99 
I ?I/Rr; I I-IAI _ IF;3 Y 3.9 V 316 

“-8 ,I”... --. -- .-.- --- 

BERYLLIUM I *ImE I nm _ Afi 

CADMIUM Y.7, .“_ 

I I 
. . -. .-- 

CHROMIUM , “rl,“” , 
A A _ damn 
-r.-I -r”V”” 39 Y I 2280 - 

I RWAR I 18 _ IAR I Y I ~~- 470 I Irl IQ? 

MERCURY Y&I “V Y.“” “.” -.-a “.Y 1v 
NICKEL 86186 a9 - 345 Y 160 i 27.1 
POTASSliJM 80186 138 - 8740 Y N 808 
SELENIUM 4186 0.83 - 5 NA 39 N 2.84 
SILVER 62186 0.63 - 368 Y 39 Y 111 

~ -- SODIUM 73185 44.6 - 740 Y N 1x3 

THALLIUM 40186 3.7 - 89.1 Y I 1.” I I 1 I 1Y.U 
- VANADIUM Q3lQR fia /71 Y 55- ’ 

-.J I 
” AnQ 

, “r&l”” , V.” I” I I 
I I -r"." 

____ 

ZINC I R?I!x I ““I “V a I _ 786nn I “.I 8”““” Y 
I 

73cn --J” I 
V 

I 
-27n - "I" 

4,4’-DDE l/II 3.725 - 3.725 i 1900 N 2.61 4,4’-DDT 2/l 1 4.8 - 10.2 N I i9en I N I AA7 ..~ -___ 
ALPHA-CHLORDANE l/II 8.4 - 8.4 NA .-LJ I” I L.-r" 
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TABLE 5-I 8 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SITEWIDE SUBSURFACE SOILS, SITES 8 AND 7 (RESIDENTIAL RBCs) 

NAWC WARMINISTER, PENNSYLVANIA 
PAGE 2 OF 3 

AROCLOR-1260 27173 9 - 5100 ~--~-- - 
DIELDRIN l/IO 6.1 - 6.1 NA ..- 
GAMMA-CHLORDANE l/II 9.2 - 9.2 NA 
METHOXYCHLOR Ill 1 14 - 14 NA 
1,2,4-TRIMETHYIBENZENE II62 170 - 170 NA 
‘1,3,5TRIMETHYLBENZENE 1162 120 - 120 NA 
1,3-DICHLOROBENZENE II72 8-8 NA 
2,CDIMETHYLPHENOL 

~-__ 
l/72 1100 - 1100 N 

~METHYLNAPHTHALENE ll72 50 - 50 NA 
4-METHYLPHENOL II72 6300 - 6300 N 
ACENAPHTHENE ---_____ 2l72 45 - 49 NA 
ACENAPHTHYLENE 3172 4s - 89 NA 

ANTHRACENE 5172 79 - 340 
. . . . 
NA 

BENZ(A)ANTHRACENE -- 25i72 . 33 - 1500 N 
BENZO(A)PYRENE 25l72 . 42 - 2800 N 
BENZO(B)FLUORANTHENE 16172 82 - 4100 N 
BENZO(G,H,I)PERYLENE 16172 43 - 330 NA 
BENZO(K)FLUORANTHENE 13172 87 - 1600 N 
BlS(2-ETHYLHEXYL)PHTHAL 17155 39 - 5400 Y 
BUTYLBENZYLPHTHALATE .- 3172 55 - 70 NA 

I 

CHRYSENE 1 27172 33 - IS00 i‘. 
DI-N-BUTYLPHTHALATE 1 13R2 29 - 16000 N 

2’ 
44.6 ..- 

160 Y 146 
320 Y 190 
40 N 3.05 - 

490 N 2.6 
39000 N 12.4 -___ 
390000 N 5.07 
390000 N 4.89 ..___ 
700000 N 8 
160000 N 243 

N 50 
39000 N 276 

- 470000 N 49 
- N 89 

-~ 2300000 N 250 - 
880 Y 282 
86 Y 291 

880 Y 340 
N 245 

8800 N 300 
46000 N 395 

1600000 N 70 
88000 N 271 
780000 N 295 
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TABLE 5-18 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SITEWIDE SUBSURFACE SOILS, SITES 8 AND 7 (RESIDENTIAL RBCs) 

NAWC WARMINISTER, PENNSYLVANIA 
PAGE 3 OF 3 

CARBON DISULFIDE 2185 2 -3 NA 780000 N 3 
ETHYLBENZENE l/85 36 - 36 NA 780000 N 5.07 
N-BUTYLBENZENE 1162 1 - 1 NA N 1 

.. - P-ISOPROPYLTOLUENE l/62 3 - 3 NA N 3 

- -- SEC-BUTYLBENZENE II62 0.9 - 0.9 NA 78000 N 0.9 
TETRACHLOROETHENE 2185 4 - 28 NA 12000 N 4.81 
TOLUENE 3185 1 - 3 N 1600000 N 3 .- 
TRICHLOROETHENE II85 56 - 56 NA 58000 N 5.19 

,XYLENE (TOTAL) 3185 2 - 620 N 16000000~ L N 6:2_4__, 

Notes: 

Units are mglkg for inorganics, uglkg for organics. 
Metals are selected as COPCs if maximum values exceed risk-based screening levels (RBCs) and site results are either above background 

or background comparison tests are indeterminate (NA). 
Minerals that are essential nutrients (calcium, magnesium, sodium, potassium) are not included as COPCs. 
The determination of site results exceeding background is based on an overall evaluation of statistical tests presented in a separate table. 
Because most organics are not naturally occuring, selection of organic COPCs is based solely on exceedance of RBCs. 
RBCs represent concentrations associated with a IO” cancer risk level or a non-cancer hazard index of 0.1. 
Residential RBCs originate from EPA Region 3 RBCs for residential exposure, incidental soil ingestion, with non-cancer risk adjusted to 0.1 hazard i 
An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg OSWER residential soil guideline is used 

as an RBC for soil ingestion. 
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TABLE 5-19 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS - SITEWIDE SUBSURFACE SOIL SITES 6 AND 7 

NAWC WARMINSTER, PENNSYLVANIA 

antimony 

074 0.9644 0.965 1.9869 
884 0.9555 0.965 2.1141 

3.9661 0.985 I .a472 
85 

-.__-.- ~~~~-~...~- 
733 0.7556 0.9ss 3.4766 

86 603 0.8991 0.965 2.9866 . ..__ ..~ 
nonparametric (assumed lognorm.) 

.-.~.--~~ 
0.2752 0.7956 0.965 3.7068 

nonparametric (assumed lognorm.) 0.5355 0.6728 0.985 ..~~.._~..~~ 2.0296 ~~ ..__ ~~ 
nonparametric (assumed lognorm.) ‘0.1606 0.8457 0.985 2.9237 
nonparametric (assumed lognorm.) 0.5312 0.839 0.985 2.1762 

963 0.8226 0.985 2.7802 
2.0375 

_ 1 ..-8J- 1 nonparametric (assumed lognorm.) 1 0.5476 1 0.7929 1 0.965 

Rfi nonparametric (assumed lognorm.) 0.5202 1 0.8=2 l--o.985 3.7402 
0.51 379 0.9287 0.985 1.9119 
0.51 $54 0.957 0.965 2.9324 

nonparametric (assumed lognorm.) 
--- ..___~ 

0.9: 338 0.5861 0.965 2.1653 
nonparametric (assumed lognorm 0.0887 ~--_ 0.6331 0.985 2.7622 .~ __~ ~ ~~~-.- -..-..__ ~_ 

0.7073 0.7522 0.65 1.8879 ~..__ 
0.5f $96 0.6992 0.85 2.2266 
0.371 2.3714 

.?.I. 0.3504 0.5642 0.983 1.9326 ~~~ .-_..--~ 
IO1 0.5749 0.984 2.0163 
‘76 0.7324 0.963 2.5701 

I.6955 0.984 2.744 

85 
a5 
10 
10 __ 

alpha-chlordane 11 IO --. - -. - .--- 
Aroclor-1242 72 71 ..- __..... ~~ 
Aroclor-1246 73 72 
Aroclor-1254 72 71 
Aroclor-1260 73 72 
dieldrin 10 9 

nonparametric (assumed 
nonparametric (assumed 
nonparametric (assumed lognorm 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 

0.2: 
0.2i 
0.2985 
0.4569 

C 
0.5302 1 0.842 

cadmrum 
calcium 
chromium 
cobalt ~~ . ~.. 
coppe’ _~ ~. .._._. _ 
iron 

manganese 
mercury 
nickel 
potassium 
selenium 
silver 

1,3-dichlorobenzene 
2, 2 4-dimethylphenol ---_.. - 

nonparametric (assumed lognorm.) 

I nonparametnc assumed lognorm -~_-._.r.~~.-___,ll~o.29 
benz(a)anthracene 

0.72 10.9 12.6 80.7 12.6 
0.877 113 130 ._._.____.~~ 922 130 .~~~ 0.515 -.o.99~-~~ -.-- -- 0.898 -.__ ..-.-__ 

4.6 0.99 
2.11 13.2 23.5 - .-__~ 152 23.5 
1.71 17200 

~.~~ -~ _~.... ~-- 
27400 145000 27400 2.29 -~ 1650 2280 ~-~~~ 

46800 2260 
0.775 16.7 16.3 146 16.3 .__-. 
1.66 330 230 -- 14300 ~~~--. ___. 230 ~~ ~-sl -... 0.946 --.- 46800 -._-.~. _ 

264000 51000 
1.53 595 130 39300 130 

0.785 3930 3650 77000 3650 - __ 
0.576 

..- - ~~~ ~~~~ 
517 592 1320 592 

1.57 0.624 0.818 5.6 0.818 
0.621 25.8 27.1 345 27.1 
0.704 722 808 8740 808 
0.812 2.17 2.84 5 2.84 
2.32 45.6~ 111 366 111 

0.614 117 130 740 130 -..-..--~ 1.66 -___ 10.9 --- .- 
19.6 69.1 19.6 

0.935 26.2 40.8 73 40.8 ~.. .__.. ..- ~~~ 
1.53 1150 370 76600 370 

0.233 2.27 2.61 -- 3.725 2.61 0.538 3.11 .4.42~~~- -...- .-~ -. 10.2~ 
4.42 

0.639 1.7 2.46 8.4 2.46 
0.626 37.2 

.---.37.6~~~- .--‘ll. 
21 

0.76 47.1 44.6 710 44.6 
1.29 180 146 4200 146 
1.44 221 190 5100 190 

0.363 2.41 3.05 6.1 3.05 
0.666 1.77 2.6 9.2 2.6 
0.174 11.2 12.4 14 12.4 
0.615 6.62 5.07 170 5.07 
0.579 5.61 4.89 120 4.89 1.47 31.7 ~~~ 29.3 ~~.-~ 

6 6 
0.265 234 243 1100 243 ____- ~~- 
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TABLE 5-19 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS - WITEWIDE SUBSURFACE SOIL SITES 6 AND 7 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 2 

Units are mglkg for inorganic% ug/kg for organics. 
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. Non-detected results are treated as present at one-half the detection limit in all calculations, 
Statistical distribution of data is determined using Shapiro-Wilk test for n <= 50, Shapiro-Francis test for n > 50. Statistical significance level is 0.05. 
A normal distribution is assumed if the test statistic W-norm. is >= than the reference value (W-table), and W-norm. > W-lognorm. 
A lognormal distribution is assumed if the test statistic W-lognorm. is >= the reference value (W-table), and W-lognorm. >= W-norm. A Jognormal distribution is also the default assumption if neither distribution passes Shapiro test. 
H-values and standard deviations of log-transformed data are used to calculate the UCL if data are assumed to be lognormally distributed. Students T-values and standard deviations are used for normally distributed data. 
Arithmetic mean includes positive detections and non-detected results (detection limits are divided by two). 
The representative concentration is selected as the lower of the 95 % UCL on the mean and the maximum positive site concentration. 
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Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

*Lead does not have an EPA qualitative listed toxicity value and exposure to lead will be evaluated for 

residential children only using the IEUBK Lead Model (v. 0.99). 

Aluminum was detected at a frequency of 86 out of 86 subsurface soil samples. The representative 

concentration for aluminum was less than the maximum aluminum concentration but was greater 1:han the 

residential RBC value. Arsenic was detected at a frequency of 83 out of 86 subsurface soil samples. The 

representative concentration for arsenic was less than the maximum arsenic concentration but was 

greater than the residential RBC value. Barium was detected at a frequency of 83’ out of 86 subsurface 

soil samples. The representative concentration for barium was less than the maximum barium 

concentration and less than the residential RBC value. Beryllium was detected at a frequency of 81 out of 

86 subsurface soil samples. The representative concentration for beryllium was less than the maximum 

beryllium concentration but was greater than the residential RBC value. Cadmium was detected at a 

frequency of 31 out of 85 subsurface soil samples. The representative concentration for cadmium was 

less than the maximum cadmium concentration but was greater than the residential RBC value. 

Chromium was detected at a frequency of 85 out of 86 subsurface soil samples. The representative 

concentration for chromium was less than the maximum chromium concentration but was greater than the 

residential RBC value. Copper was detected at a frequency of 83 out of 86 subsurface soil samples. The 

representative concentration for copper was less than the maximum copper concentration and less than 

the residential RBC value. Iron was detected at a frequency of 86 out of 86 subsurface soil samples. The 

representative concentration for iron was less than the maximum iron concentration but was greater than 

the residential RBC value. Lead was detected at a frequency of 85 out of 86 subsurface soil samples. 

The representative concentration for lead was less than the maximum lead concentration and le:ss than 

the residential RBC value. Manganese was detected at a frequency of 86 out of 86 subsurface soil 

samples. The representative concentration for manganese was less than the maximum manganese 

concentration but was greater than the residential RBC value. Mercury was detected at a frequency of 32 

out of 86 subsurface soil samples. The representative concentration for mercury was less than the 

maximum mercury concentration and less than the residential RBC value. Nickel was detected at a 

frequency of 86 out of 86 subsurface soil samples. The representative concentration for nickel was less 

than the maximum nickel concentration and less than the residential RBC value. Silver was detecl:ed at a 
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frequency of 62 out of 86 subsurface soil samples. The representative concentration for silver was less 

than the maximum silver concentration but was greater than the residential RBC value. Thallium was 

detected at a frequency of 40 out of 86 subsurface soil samples. The representative concentration for 

thallium was less than the maximum thallium concentration but was greater than the residential RBC 

value. Vanadium was detected at a frequency of 82 out of 86 subsurface soil samples. The 

representative concentration for vanadium was less than the maximum vanadium concentration and less 

than the residential RBC value. Zinc was detected at a frequency of 83 out of 86 subsurface soil samples. 

The representative concentration for zinc was less than the maximum zinc concentration and less than the 

residential RBC value. Aroclor 1248 was detected at a frequency of two out of 73 subsurface soil 

samples. The representative concentration for Aroclor 1248 was less than the maximum Aroclor 1248 

concentration and less than the residential RBC value. Aroclor 1254 was detected at a frequency of 25 

out of 72 subsurface soil samples. The representative concentration for Aroclor 1254 was less than the 

maximum Aroclor 1254 concentration and less than the residential RBC value. Aroclor 1260 was detected 

at a frequency of 27 out of 73 subsurface soil samples. The representative concentration for Aroclor 1260 

was less than the maximum Aroclor 1260 concentration and less than the residential RBC value. 

Carcinogenic PAHs were generally detected in 30 percent of the subsurface soil samples collected at 

NAWC Site 6. The representative concentrations for benzo(a)pyrene and dibenz(a,h)anthracene were 

less than their respective maximum concentrations but were greater than their respective residential RBC 

values. The representative concentrations for benz(a)anthracene, benzo(b)fluoranthene, and 

indeno(l,2,&cd)pyrene were less than their respective maximum concentrations and less than their 

respective residential RBC values. 

TOXICITY ASSESSMENT 

The toxicological profiles for selected COPCs at Sites 6 and 7 are presented in Appendix D. All relevant 

quantitative and qualitative toxicity assessment information and methods are presented in Section 5.1.2. 

5.4 EXPOSURE ASSESSMENT 

The COPCs that were selected for each environmental medium sampled at NAWC Warminster Sites 6 

and 7 are presented in Section 5.2: The potential receptors identified in Section 5.1.3 include future 

recreational and residential receptors. Consequently, the potential receptors and exposure pathways 

presented in Section 5.1.3 were evaluated quantitatively. Exposure parameters, exposure routes, intakes, 

and other relevant exposure assessment information are presented in Section 5.1.3. Example 

calculations for estimated intakes are presented in Appendix D. 
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5.5 RISK CHARACTERIZATION ,, _j J 

This section presents the results of the quantitative risk assessment evaluated under a reasonable 

maximum exposure (RME). The methods for risk characterization were presented in Section 5.14. 

5.5.1 Risks Based on a Recreational Scenario - Site-Wide Surface Soils 

5.5.1.1 Carcinogenic Risks 

Table 5-20 lists the estimated chemical-specific and cumulative RME carcinogenic risks at Sites 6 and 7 

for site-wide surface soils for a future recreational receptor. The estimated carcinogenic risk for the future 

recreational receptor is 2E-06, which is at the lower end of the EPA target cancer risk range of IE-04 to 

1 E-06. The principal COPC contributing to this cancer risk is arsenic (via ingestion of surface soil). EPA’s 

target cancer risk range of 1 E-04 to IE-06 is often used to determine the need for environmental 

remediation. 

5.5.1.2 Noncarcinogenic Risks 

/ --. Table 5-21 lists the estimated chemical-specific and cumulative RME noncarcinogenic risks at Sites 6 and . 

7 for site-wide surface soils for a future recreational child and youth. The cumulative HIS based on any 

target organ for the future recreational child and future recreational. youth are less than 1.0. EPA’s 

cumulative HI (based on the same target organ) of 1.0 is often used to determine the need for 

environmental remediation. EPA’s HI of 1.0 is also a benchmark below which adverse noncarcinogenic 

health effects are not anticipated under conditions established in the exposure assessment. 

5.5.2 Risks Based on a Recreational Scenario - Site-Wide Subsurface Soils 

5.5.2-l Carcinogenic Risks 

Table 5-22 lists the estimated chemical-specific and cumulative RME carcinogenic risks at Sites 6 and 7 

for site-wide subsurface soils for a future recreational receptor. The estimated carcinogenic risk for the 

future recreational receptor is 1 E-05, which is within the EPA target cancer risk range of 1 E-04 to 1 E-06. 

The principal COPCs contributing to this cancer risk are arsenic (via ingestion of and dermal contact with 

subsurface soil as future surface soil) and beryllium (via dermal contact with subsurface soil as future 

surface soil). EPA’s target cancer risk range of IE-04 to 1 E-06 is often used to determine the need for 

environmental remediation. 
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TABLE 5-20 
Summary of Risks by COPC, Sitewide Surface Soils - Estimated RME Cancer Risks for Sites 6 and 7 

NAWC Warminster, Pennsylvania 

Notes: 

NT -- No toxicity factor (slope factor or RfD) was available or applicable for any COPCs selected for this area of interest and medium. 

RME - Reasonable Maximum Exposure: The combination activity patterns and intake dose assumptions that yield the highest exposure that is reasonably expected to occur. 
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TABLE 5-21 
Summary of Risks by COPC, Sitewide Surface Soils - Estimated RME Hazard Indices for Sites 6 and 7 

NAWC Warminster, Pennsylvania 

NT -- No toxicity factor (slope factor or RfD) was available or applicable for any COPCs selected for this area of interest and medium. 

RME -- Reasonable Maximum Exposure: The combination of activity patterns and intake dose assumptions that yield the highest exposure that is reasonably expected to occur, 

Target Organs: S = Skin, K = Kidney, CNS = Central Nervous System, L = Liver 

T4-21 .xls 5-77 12/I O/98 2:59 PM 



TABLE 5-22 

Summary of Risks by COPC, Sitewide Subsurface Soils - Estimated RME Cancer Risks for Sites 6 and 7 
NAWC Warminster, Pennsylvania 

Notes: 

NT -- No toxicity factor (slope factor or WD) was available or applicable for any COPCs selected for this area of interest and medium. 

RME -- Reasonable Maximum Exposure: The combination activity patterns and intake dose assumptions that yield the highest exposure that is reasonably expected to occur 

T4-22.~1~ 5-78 12/I O/98 3:05 PM 



5.5.2.2 Noncarcinogenic Risks 

Table 5-23 lists the estimated chemical-specific and cumulative RME noncarcinogenic risks at Sites 6 and 

7 for site-wide subsurface soils for a future recreational child and youth. The cumulative HIS based on any 

target organ for the future recreational child and future recreational youth are both greater than 1.0. The 

pri,ncipal COPC contributing to the noncarcinogenic risk is chromium (via dermal contact with subsurface 

soil as future surface soils, chromium recreational child HI is equal to 4.2 and, recreational youth HI is 

equal to 3.2). The target organ for chromium is the kidney. Chromium was detected in nearl!y every 

subsurface soil sample. In addition, chromium concentrations were statistically elevated above 

background. The total HI for kidney as a target organ equals 4.6 for the future recreational child and 3.3 

for the future recreational youth. No other combination of HQs that affect the same target organ for the 

future recreational child or youth would result in an HI of greater than 1.0. EPA’s cumulative HI (based on 

the same target organ) of 1.0 is often used to determine the need for environmental remediation. EPA’s 

HI of 1.0 is also a benchmark below which adverse noncarcinogenic health effects are not anticipated 

under conditions established in the exposure assessment. 

5.5.3 Risks Based on a Recreational Scenario - Zone 1 - Subsurface Soils 

5.5.3.1 Carcinogenic Risks 

Table 5-24 lists the estimated chemicals-specific and cumulative RME carcinogenic risks at Sites 6 and 7 

for Zone 1 - subsurface soils for a future recreational receptor. The estimated carcinogenic risk for the 

future recreational receptor is 4E-06, which is within the EPA target cancer risk range of IE-04 to IE-06. 

The principal COPC contributing to this cancer risk is arsenic (via ingestion of and dermal contact with 

subsurface soil as future surface soil). EPA’s target cancer risk range of 1 E-04 to 1 E-06 is often used to 

determine the need for environmental remediation. 

5.5.3.2 Noncarcinogenic Risks 

Table 5-25 lists the estimated chemical-specific and cumulative RME noncarcinogenic risks at Site:s 6 and 

7 for Zone 1 - subsurface soils for a future recreational child and youth. The cumulative HIS based on any 

target organ for the future recreational child and future recreational youth are both greater than 1.0. The 

principal COPCs contributing to the noncarcinogenic risk are chromium (via ingestion of and dermal 

contact with subsurface soil as future surface soils, chromium recreational child HI is equai to 13 and 

, -.< recreational youth HI is equal to 10) and thallium (via ingestion of subsurface soil as future surface soils, 

DOCS\NAW\6883\069001 
June 1999 

5-79 



TABLE 5-23 
Summary of Risks by COPC, Sitewide Subsurface Soils - Estimated RME Hazard Indices for Sites 6 and 7 

NAWC Warminster, Pennsylvania 

thallium S, K, L,CNS 2.39E-01 2.55E-02 2.64G01 4.39E-02 2.05E-02 6.43E-02 
zinc C 9.77E-04 4.17E-04 1.39E-03 1.79E-04 3.35G04 5.15E-04 
Aroclor-1254 S, L, RS 5.78E-03 3.70E-03 9.49E-03 l.O6E-03 2.98E-03 4.04E-03 
benzolajtwrene NT NT NT NT NT NT 

Notes: 

NT -- No toxicity factor (slope factor or RfD) was available or applicable for any COP@ selected for this area of interest and medium. 

RME -- Reasonable Maximum Exposure: The combination of activity patterns and intake dose assumptions that yield the highest exposure that is reasonably expected to occur. 

** -- Hazard Indices (i.e., summation of the hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects. 

Target Organs: S = Skin, K = Kidney, Cardiovascular System, L = Liver, CNS = Central Nervous System, DS = Digestive System, RS = Reproductive System 
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TABLE 5-24 
Summary of Risks by COPC, Zone I Subsurface Soils - Estimated RME Cancer Risks for Sites 6 and 7 

NAWC Warminster, Pennsylvania 

iron 
thallium 
TOTAL RISK: 

is NT if 
NT NT NT 

2.06E-06 1.46E-06 3.52E-06 . 

Notes: 

NT -- No toxicity factor (slope factor or RfD) was available or applicable for any COPCs selected for this area of interest and medium. 

RME -- Reasonable Maximum Exposure: The combination activity patterns and intake dose assumptions that yield the highest exposure that is reasonably expected to occur. 
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TABLE 5-25 
Summary of Risks by COPC, Zone 1 Subsurface Soils - Estimated RME Hazard Indices for Sites 6 and 7 

NAWC Warminster, Pennsylvania 

K,'L, 
, 

thallium I S, CNS 1 l.O9E+OO 1 l.l6E-01 1 1.20E+OO 1 1.99E-01 1 9.31E-02 1 2.93E-01 

Notes: 

NT -- No toxicity factor (slope factor or RfD) was available or applicable for any COPCs selected for this area of interest and medium. 

RME -- Reasonable Maximum Exposure: The combination of activity patterns and intake dose assumptions that yield the highest exposure that is reasonably expected to occur. 

*’ -- Hazard Indices (i.e., summation of the hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects. 

Target Organs: S = Skin, K = Kidney, C = Cardiovascular System, L = Liver, CNS = Central Nervous System, DS = Digestive System 
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__s --. thallium recreational child HI is equal to 1.2). The target organ for chromium is the kidney. The target 

organs for thallium are the liver, the gastrointestinal (GI) tract, and the central nervous system (CNS). 

Chromium was detected in every subsurface soil sample. In addition, chromium concentrations were 

statistically elevated above background. Thallium was detected in 50 percent of subsurface soil samples. 

In addition, thallium concentrations were statistically elevated above background. The total HI for kidney 

as a target organ equals 14.4 for the future recreational child and 10.2 for the future recreational youth. 

The total HI for skin as a target organ equals 1.3 for the future recreational child. The total HI for liver as a 

target organ equals 1.9 for the future recreational child. The total HI for central nervous system as a target 

organ equals 1.2 for the future recreational child. No other combination of HQs that affect the same target 

organ for the future recreational child and youth would result in an HI of greater than 1.0. EPA’s 

cumulative HI (based on the same target organ) of 1.0 is often used to determine the need for 

environmental remediation. EPA’s HI of 1.0 is also a benchmark below which adverse noncarcinogenic 

health effects are not anticipated under conditions established in the exposure assessment. 

5.5.4 Risks Based on a Recreational Scenario - Zone 2 - Subsurface Soil 

5.5.4.1 Carcinogenic Risks 

,. -.. Table 5-26 lists the estimated chemical-specific and cumulative RME carcinogenic risks at Sites 16 and 7 

for Zone 2 - subsurface soils for a future recreational receptor. The estimated carcinogenic risk: for the 

future recreational receptor is 2E-05, which is within the EPA target cancer risk range of I E-04 to 1 E-06. 

The principal COPC contributing to this cancer risk is arsenic (via ingestion of and dermal contact with 

subsurface soil as future surface soil). EPA’s target cancer risk range of 1 E-04 to 1 E-06 is often used to 

determine the need for environmental remediation. 

5.5.4.2 Noncarcinogenic Risks 

Table 5-27 lists the estimated chemicals-specific and cumulative RME noncarcinogenic risks at Sites 6 

and 7 for Zone 2 - subsurface soils for a future recreational child and youth. The cumulative His based on 

any target organ for the future recreational child and future recreational youth are both greater thlan 1.0. 

The principal COPCs contributing to the noncarcinogenic risk are chromium (via ingestion of and dermal 

contact with subsurface soil as future surface soils, chromium recreational child HI is equal to 42 and 

recreational youth HI is equal to 31) and to a lesser extent iron and thallium based on the liver as the 

target organ. The target organ for chromium is the kidney. Chromium was detected in every subsurface 

soil sample. In addition, chromium concentrations were statistically elevated above background. Tihe total 

,.x a HI for kidney and skin as target organs equals 43.6 for the future recreational child and 32.1 for the future 
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TABLE 5-26 
Summary of Risks by COPC, ZONE 2 Subsurface Soils - Estimated RME Cancer Risks for Sites 6 and 7 

NAWC Warminster, Pennsylvania 

Notes: 

NT -- No toxicity factor (slope factor or WD) was available or applicable for any COPCs selected for this area of interest and medium. 

RME -- Reasonable Maximum Exposure: The combination activity patterns and intake dose assumptions that yield the highest exposure that is reasonably expected to occur. 
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TABLE 5-27 

Summary of Risks by COPC, Zone 2 Subsurface Soils - Estimated RME Hazard Indices for Sites 6 and 7 
NAWC Warminster, Pennsylvania 

NT -- No toxicity factor (slope factor or RfD) was available or applicable for any COPCs selected for this area of interest and medium. 

RME -- Reasonable Maximum Exposure: The combination of activity patterns and intake dose assumptions that yield the highest exposure that is reasonably expected to occur. 

l * -- Hazard Indices (i.e., summation of the hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects. 

Target Organs: S = Skin, K = Kidney, C = Cardiovascular System, L = Liver, CNS = Central Nervous System, DS = Digestive System 
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recreational youth. The total HI for the liver as a target organ equals 1.8 for the future recreational child. 

No other combination of HQs that affect the same target organ for the future recreational child and youth 

would result in an HI of greater than 1.0. EPA’s cumulative HI (based on the same target organ) of 1.0 is 

often used to determine the need for environmental remediation. EPA’s HI of 1.0 is also a benchmark 

below which adverse noncarcinogenic health effects are not anticipated under conditions established in 

the exposure assessment. 

5.5.5 Risks Based on a Recreational Scenario - Zone 3 - Subsurface Soils 

5.5.5.1 Carcinogenic Risks 

Table 5-28 lists the estimated chemical-specific and cumulative RME carcinogenic risks at Sites 6 and 7 

for Zone 3 - subsurface soils for a future recreational receptor. The estimated carcinogenic risk for the 

future recreational receptor is 8E-06, which is within the EPA target cancer risk range of 1 E-04 to 1 E-06. 

The principal COPC contributing to this cancer risk is arsenic (via ingestion of and dermal contact with 

subsurface soil as future surface soil). EPA’s target cancer risk range of 1 E-04 to 1 E-06 is often used to 

determine the need for environmental remediation 

5.5.5.2 Noncarcinogenic Risks 

Table 5-29 lists the estimated chemical-specific and cumulative RME noncarcinogenic risks at Sites 6 and 

7 for Zone 3 - subsurface soils for a future recreational child and youth. The cumulative HIS based on any 

target organ for the future recreational child and future recreational youth are both greater than 1.0. The 

principal COPCs contributing to the noncarcinogenic risk are chromium (via ingestion of and dermal 

contact with subsurface soil as future surface soils, chromium recreational child HI is equal to 87 and 

recreational youth HI is equal to 65) and to a lesser extent iron and thallium based on the liver as the 

target organ. The target organ for chromium is the kidney. The target organs for thallium are liver, GI 

tract, and CNS. Chromium was detected in every subsurface soil sample. In addition, chromium 

concentrations were statistically elevated above background. 

The total HI for kidney and skin as target organs equals 87.8 for the future recreational child and 65.4 for 

the future recreational youth. The total HI for liver as a target organ equals 1.9 for the future recreational 

child. No other combination of HQs that affect the same target organ for the future recreational child and 

youth would result in an HI of greater than 1.0. EPA’s cumulative HI (based on the same target organ) of 

1.0 is often used to determine the need for environmental remediation. EPA’s HI of 1.0 is also a 
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TABLE 5-28 
Summary of Risks by COPC, Zone 3 Subsurface Soils - Estimated RME Cancer Risks for Sites 6 and 7 

NAWC Warminster, Pennsylvania 

Notes: 

NT -- NO toxicity factor (slope factor or WD) was available or applicable for any COPCs selected for this area of interest and medium, 

RME -- Reasonable Maximum Exposure: The combination activity patterns and intake dose assumptions that yield the highest exposure that is reasonably expected to occur. 
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TABLE 5-29 
Summary of Risks by COPC, Zone 3 Subsurface Soils - Estimated RME Hazard Indices for Sites 6 and 7 

NAWC Warminster, Pennsylvania 

arsenic S 8.42E-02 3.03E-02 l.l5E-01 1.55E-02 2.43E-02 3.98E-02 
cadmium K 1.20E-01 2.57E-01 3.78E-01 2.21E-02 2.07E-01 2.29E-01 
chromium S, K 7.42E+OO 7.92E+Ol 8.66E+Ol 1.36E+OO 6.36E+Ol 6.49E+Ol 
iron L, DS 6.97E-01 7.44E-02 7.72E-01 1.28E-01 5.98E-02 1.88E-01 
lead C, CNS NT NT NT NT NT NT 
thallium S, K, L,CNS 7.61E-01 8.12E-02 8.42E-01 1,40E-01 6.52E-02 2.05E-01 

lzinc I C I 2.08E-01 I 8.86E-02 I 2.96E-01 I 3.81E-02 I 7.12E-02 I l.O9E-01 I 
IAroclor-I 254 

I . I , . I I 

I S. L, RS 1 1.66E-01 1 l.O7E-01 1 2.73E-01 1 3.05E-02 1 8.56E-02 i l.l6E-01 i 

Notes: 

NT -- No toxicity factor (slope factor or RfD) was available or applicable for any COPCs selected for this area of interest and medium. 

RME -- Reasonable Maximum Exposure: The combination of activity patterns and intake dose assumptions that yield the highest exposure that is reasonably expected to occur. 

** - Hazard Indices (Le., summation of the hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects. 

Target Organs: S = Skin, K = Kidney, C = Cardiovascular System, L = Liver, CNS = Central Nervous System, DS = Digestive System, RS = Reproductive System 
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benchmark below which adverse noncarcinogenic health effects are not anticipated under conditions 

established in the exposure assessment. 

5.5.6 Risks Based on a Residential Scenario - Site-Wide Surface Soils 

5.5.6.1 Carcinogenic Risks 

Table 5-30 lists the estimated chemical-specific and cumulative RME carcinogenic risks at Sites 6 and 7 

for site-wide surface soils for a future residential receptor. The estimated carcinogenic risk for the future 

residential receptor is 1 E-04, which is at the upper end of the EPA target cancer risk range of 1 E-014 to 1 E- 

06. The principal COPCs contributing to this cancer risk are arsenic (via ingestion of and dermal contact 

with surface soil) and beryllium (via dermal contact with surface soil). EPA’s target cancer risk range of 

1 E-04 to 1 E-06 is often used to determine the need for environmental remediation. 

5.5.6.2 Noncarcinogenic Risks 

,- -_ 

Table 5-31 lists the estimated chemical-specific and cumulative RME noncarcinogenic risks at Sites 6 and 

7 for site-wide surface soils for a future residential child and adult. The cumulative HIS based on any target 

organ for the future residential child and future residential adult are both greater than 1.0. The principal 

COPCs contributing to the noncarcinogenic risk are chromium (via ingestion of and dermal contact with 

surface soils, chromium residential child HI is equal to 6.5 and residential adult HI is equal to ;!.4) and 

thallium (via ingestion of surface soils, thallium residential child HI is equal to 1.3). The target olrgan for 

chromium is the kidney. The target organs for thallium are liver, GI tract, and CNS. Chromium was 

detected in every surface soil sample. In addition, chromium concentrations were. statistically elevated 

above background. Thallium was detected in approximately 30 percent of the surface soil samples. In 

addition, thallium concentrations were statistically elevated above background. The total HI for kidney as 

the target organ equals 8.0 for the future residential child and 2.6 for the future residential adult. The total 

HI for skin as the target organ equals 8.3 for the future residential child and 2.6 for the future residential 

adult. The total HI for liver as a target organ equals 1.3 for the future residential child. The total HI for 

central nervous system as a target organ equals 1.5 for the future residential child. Ns other combination 

of HQs that affect the same target organ for the future resident would result in an HI of greater than 1.0. 

EPA’s cumulative HI (based on the same target organ) of 1.0 is often used to determine the need for 

environmental remediation. EPA’s HI of 1.0 is also a benchmark below which adverse noncarcinogenic 

health effects are not anticipated under conditions established in the exposure assessment. 
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TABLE 5-30 
Summary of Risks by COPC, Sitewide Surface Soils - Estimated RME Cancer Risks for Sites 6 and 7 

NAWC Warminster, Pennsylvania 

Notes: 

NT -- No toxicity factor (slope factor or WD) was available or applicable for any COPCs selected for this area of interest and medium. 

RME -- Reasonable Maximum Exposure: The combination activity patterns and intake dose assumptions that yield the highest exposure that is reasonably expected to occur. 
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TABLE 5-31 
Summary of Risks by COPC, Sitewide Surface Soils - Estimated RME Hazard Indices for Sites 6 and 7 

NAWC Warminster, Pennsylvania 

NT -- No toxicity factor (slope factor or WD) was available or applicable for any COPCs selected for this area of interest and medium. 

RME -- Reasonable Maximum Exposure: The combination of activity patterns and intake dose assumptions that yield the highest exposure that is reasonably expected to occur. 

l * -- Hazard Indices (i.e., summation of the hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects. 

Target Organs: S = Skin, K = Kidney, C = Cardiovascular System, L = Liver, CNS = Central Nervous System, DS = Digestive System, RS = Reproductive System 
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5.5.7 Risks Based on a Residential Scenario - Site-Wide Subsurface Soils 

5.5.7.1 Carcinogenic Risks 

Table 5-32 lists the estimated chemical-specific and cumulative RME carcinogenic risks at Sites 6 and 7 

for site-wide subsurface soils for a future residential receptor. The estimated carcinogenic risk for the 

future residential receptor is 2E-04, which is at the upper end of the EPA target cancer risk range of 1 E-04 

to IE-06. The principal COPCs contributing to this cancer risk are arsenic (via ingestion of and dermal 

contact with subsurface soil as future surface soil) and beryllium (via dermal contact with subsurface soils 

as future surface soil). EPA’s target cancer risk range of IE-04 to IE-06 is often used to determine the 

need for environmental remediation. 

5.5.7.2 Noncarcinogenic Risks 

Table 5-33 lists the estimated chemical-specific and cumulative RME noncarcinogenic risks at Sites 6 and 

7 for site-wide subsurface soils for a future residential child and adult. The cumulative HIS based on any 

target organ for the future residential child and future residential adult are both greater than 1.0. The 

principal COPCs contributing to the noncarcinogenic risk are chromium (via ingestion of and dermal 

contact with subsurface soil as future surface soils, chromium residential child HI is equal to 62 and 

residential adult HI is equal to 23), iron (via ingestion of subsurface soils as future surface soils, iron 

residential child HI is equal to 2.4), and thallium (via ingestion of subsurface soil as future surface soils, 

thallium residential child HI is equal to 4.2). The target organ for chromium is the kidney. The target 

organs for thallium are liver, the GI tract, and the CNS. The target organs for iron are the liver, pancreas, 

and the GI tract. Chromium was detected in nearly every subsurface soil sample. In addition, chromium 

concentrations were statistically elevated above background. Iron was detected in every subsurface soil 

sample. In addition, iron concentrations were statistically elevated above background. Thallium was 

detected in approximately 50 percent of the subsurface soil samples. In addition, thallium concentrations 

were statistically elevated above background. The total HI for kidney as the target organ equals 67.4 for 

the future residential child and 23.4 for the future residential adult. The total HI for skin as the target organ 

equals 66.8 for the future residential child and 23.3 for the future residential adult. The total HI for liver as 

a target organ equals 4.5 for the future residential child. The total HI for the CNS as a target organ equals 

4.6 for the future residential child. No other combination of HQs that affect the same target organ for the 

future resident would result in an HI of greater than 1.0. EPA’s cumulative HI (based on the same target 

organ) of 1 .O is often used to determine the need for environmental remediation. 
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TABLE 5-32 
Summary of Risks by COPC, Sitewide Subsurface Soils - Estimated RME Cancer Risks for Sites 6 and 7 

NAWC Warminster, Pennsylvania 

Notes: 

NT -- No toxicity factor (slope factor or RfD) was available or applicable for any COPCs selected for this area of interest and medium. 
RME -- Reasonable Maximum Exposure: The combination activity patterns and intake dose assumptions that yield the highest exposure that is reasonably expected to occur. 
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TABLE 5-33 
Summary of Risks by COPC, Sitewide Subsurface Soils - Estimated RME Hazard indices for Sites 6 and 7 

NAWC Warminster, Pennsylvania 

Notes: 

NT -- No toxicity factor (slope factor or RfD) was available or applicable for any COPCs selected for this area of interest and medium. 

RME -- Reasonable Maximum Exposure: The combination of activity patterns and intake dose assumptions that yield the highest exposure that is reasonably expected to occur. 

** -- Hazard Indices (Le.. summation of the hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects. 

Target Organs: S = Skin, K = Kidney, C = Cardiovascular System, L = Liver, CNS = Central Nervous System, DS = Digestive System, RS = Reproductive System 
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/-. EPA’s HI of 1.0 is also a benchmark below which adverse noncarcinogenic health effects are not 

anticipated under conditions established in the exposure assessment. 

5.5.8 Lead Risks 

The IEUBK Lead Model (v. 0.99) was used to characterize risks from lead in soil, dust, and water for the 

hypothetical future residential children (ages 0 through 6) who are considered the most sensitive ‘receptor 

group at NAWC Warminster Site 6. The simulated range of blood-lead values that might occur in a 

population as a result of exposures to lead was compared to a guideline .ievel of 10 micrograms per 

deciliter (pg/dL). 

Lead was only evaluated for exposure to subsurface soil (as future surface soil) based on a residential 

scenario. Lead was not selected as a COPC in surface soils using a residential exposure pathway 

scenario and was not evaluated using the IEUBK Lead Model (v. 0.99). 

S- 

Based on model results under an RME (using the representative concentration of lead in site-wide 

subsurface soil), 0.43 percent of residential children exposed under similar conditions might have blood- 

lead levels exceeding 10 ug/dL. This is below a protective guideline of 5 percent for the maximum 

proportion of individuals with blood levels exceeding IO ug/dL (EPA, 1994b). The model inputs were 

default parameter values and a site soil lead concentration of 130 mg/kg. 

5.6 UNCERTAINTIES 

Beyond the general uncertainties associated with the HHRA- process discussed in Section 5.15, the 

following uncertainties should be considered in any evaluation of Sites 6 and 7 risk assessment results: 

. The uncertainty associated with the dermal exposure is high because of the derivation of 

the dermal slope factor and reference dose (see Section 51.3). The dermal toxicity 

factors are based on default oral absorption factors. This can result in an overestimation 

of the toxicity factors. It eventually causes dermal exposure to be a primary contributor to 

the cumulative cancer risk and HI (via surface soils) for the future recreational and 

residential receptors. The uncertainty associated with the dermal exposure route may 

overestimate the risk at NAWC Warminster Sites 6 and 7. 

. Arsenic is a major contributor to the cumulative carcinogenic risks in surface soil. The 

carcinogenic@ of arsenic via ingestion is not confirmed by the available data. However, 
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EPA has proposed an oral unit risk factor that was used from oral and dermal exposures 

to arsenic. Since arsenic is a major contributor to the risk, risks may be overstated at 

NAWC Warminster Sites 6 and 7. 

. The use of current subsurface soil concentrations to represent future subsurface 

excavation exposure concentrations assumes two things that add to the uncertainty of 

this risk assessment. First, this exposure scenario assumes that soil would be excavated 

to the sampling depth (a majority of the subsurface soil samples were collected at depths 

greater than 4 feet). Second, this exposure scenario assumes that once the soil is 

excavated to the subsurface soil sampling depth, no degradation of the chemicals in the 

subsurface soil would have taken place and/or no additional contamination would be 

transported to the soils. These uncertainties cause an over-estimation of the exposure at 

NAWC Warminster Sites 6 and 7 because subsurface soil contaminant concentrations are 

generally greater than surface soil contaminant concentrations. 

Chromium is a major contributor to the noncarcinogenic risk HI being greater than 1.0 at NAWC 

Warrninster Sites 6 and 7 for several of the recreational exposure scenarios. The lack of chromium 

speciation data adds to uncertainty associated with the noncarcinogenic risk under the recreational 

exposure scenarios. The HHRA assumed all chromium present was the more toxic form, hexavalent, and 

leads to an overestimation of the risk. 

During the Phase III RI for Warminster, speciation data were collected for chromium in Area A. Area A at 

Warminster included samples collected at Site 1 (surface and subsurface soil samples), Site 2 (surface 

and subsurface soil samples), and the Impoundment Area (subsurface soil samples). The speciation data 

that were collected were for hexavalent and total chromium. Over one-half of the chromium speciation 

samples collected at Area A had no hexavalent chromium present. The representative hexavalent 

chromium to total chromium concentration ratio for Site 1 was 0.24 percent; for Site 2 it was 1.9 percent; 

and for Site 3 it was 1.6 percent. The maximum percentage of hexavalent chromium in any sample 

collected in Area A during the Phase III RI was 22.64 percent (sample collected in the Impoundment Area 

at location IM602). 

If the assumption that all chromium was present as hexavalent chromium (100 percent) was applied to the 

chromium concentrations at Sites 617 for site-wide subsurface soils, Zone 1 subsurface soils, Zone 2 

subsurface soils, and Zone 3 subsurface soils for the recreational receptors, the estimated 

noncarcinogenic HQs associated with chromium would be as presented in Table 5-44. The current 
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assumption that all chromium at Sites 6 and 7 is hexavalent greatly overestimates the noncarcinogenic 

risks. 

If the maximum percentage of hexavalent chromium in Area A samples (22.64 percent) was applied to the 

chromium concentrations at Sites 6 and 7 for site-wide subsurface soils, Zone 1 subsurface soils, Zone 2 

subsurface soils, and Zone 3 subsurface soils for the recreational receptors, the estimated 

noncarcinogenic HQs associated with chromium would be affected as presented in Table 5-44. Using the 

maximum percentage of hexavalent chromium found in the Area A Phase Ill RI samples and applying it to 

Site 6/7 HHRA still represents a conservative approach. 

If the greatest Upper Confidence Level (UCL) percentage of hexavalent chromium in Area A on a site by 

site basis (1.9 percent) was applied to the chromium concentrations at Sites 6 and 7 for site-wide 

subsurface soils, Zone 1 subsurface soils, Zone 2 subsurface soils, and Zone 3 subsurface soils for the 

recreational receptors, the estimated noncarcinogenic HQs associated with chromium would be affected 

as presented in Table 5-44. Given this ratio of 1.9 percent (hexavalent to trivalent chromium), only one of 

the 86 subsurface samples (46,800 mglkg at sample location TP-29W3 in Zone 3) collected would contain 

chromium concentrations that exceed an HQ of 1. 

. Confidence in the chromium VI study, the database, and consequently the oral RfD itself 

is low. Confidence in the chosen study is low because of the small number of animals 

tested, the small number of parameters measured, and the lack of toxic effecl: at the 

highest dose tested. Confidence in the database is low because the supporting studies 

are of equally low quality, and teratogenic and reproductive endpoints are not well 

studied. Low confidence in the RfD follows (EPA 197a). This oral RfD is limited to 

metallic chromium (VI) of soluble salts. It is unknown whether these chromium VI salts 

actually exist at NAWC Site 6/7. Examples of soluble salts include potassium dichlromate 

(K2CR207), sodium dichromate (Na2Cr207), potassium chromate (K2CrO4), and sodium 

chromate (Na2Ct-04). An uncertainty factor of 500 has been applied to the oral F!fD and 

this represents two IO-fold decreases in dose to account for both the expected inter- 

human and inter-species variability in the toxicity of the chemical in lieu of specific data, 

and an additional factor of 5 to compensate for the less-than-lifetime exposure duration of 

the principal study. 
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TABLE 5-34 
TOTAL CHROMIUM HQ 

chromium ratio concentration ratio 

. Future land use is designated as open-space recreational for NAWC Warminster Sites 

60’. Residential scenarios are presented for comparison purposes and are not expected 

at the site. The residential exposure pathways presented in this risk assessment would 

tend to overestimate the future risks at NAWC Warminster Sites 6 and 7 if the future land 

use is designated recreational open space. 

. Metals are the principal contributors to the carcinogenic and noncarcinogenic risks at 

Sites 6 and 7 for all the receptors and exposure pathways. Metals are not highly mobile 

in the environmental and, without major excavation, are expected to remain in place in 

surface and subsurface soils. 

. Lead was selected as a COPC in site-wide subsurface soil, Zone 2, and Zone 3 under 

recreational scenarios; however, it could not be evaluated using the IEUBK Lead Model. 

This would tend to underestimate the risk at NAWC Warminster Sites 6 and 7. The 

exposure frequency is low for the recreational receptor but it is desirable to reduce lead 

exposure to young children. 

5.7 CONCLUSIONS 

The total cumulative carcinogenic risk for the future recreational and future residential receptors is within 

EPA’s target cancer risk range at Site 6 for exposure pathways to surface and subsurface soils. Arsenic 

(via ingestion and dermal contact) and beryllium (via dermal contact) are the major contributors to the 
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carcinogenic risks at Site 6 in surface and subsurface soils. The noncarcinogenic HIS are less thaln 1 .O for 

the site-wide surface soil recreational exposure scenarios. The noncarcinogenic HIS are greater ‘than 1 .O 

for the subsurface soil (site-wide, Zones 1, 2, and 3) recreational exposure scenarios. This evaluation is 

based on the assumption that all chromium at Site 6 and 7 is present as hexavalent chromium. As 

presented in Section 5, 6, this assumption greatly overestimates the noncarcinogenic risks associated with 

Sites 6 and 7 and is considered to be very conservative. If chromium speciation data from other areas of 

NAWC Warminster known to contain wastes of a similar nature and origin are considered, the 

noncarcinogenic risks are greatly reduced. If the representative ratio of hexavalent to total chromium 

concentrations found at other NAWC Warminster areas is applied to Site 6 and 7, only subsurface soils 

within Zone 3 present a noncarcinogenic chromium HI of greater than 1.0. The noncarcinogenic HIS are 

greater than 1.0 for site-wide surface and site-wide subsurface soil exposure scenarios under the 

residential exposure pathways. 

Chromium and thallium are the major contributors to the noncarcinogenic risk at NAWC Warminster Sites 

6 and 7 for all exposure scenarios. The presence of arsenic, beryllium, and chromium is consistent with 

past practices at the site, which was reportedly disposal of metal waste sludges from the industrial 

wastewater treatment plant. The presence of thallium at NAWC Warminster is from unknown origins. 

However, thallium could be present based on wastes that were disposed at the site; this remains 

unknown. Major uncertainties exist for the HHNA and should be taken into account when dleciding 

remedial actions for NAWC Warminster Sites 6 and 7. 
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APPENDIX A 
NOTIFICATION OF J3AZARDOUS WASTE SITES 



1 

DEPARTMENT OF THE NAVY 
NAVAL AIR DEVELOPMENT CENTER 

WARMINSTER. PA. 18974 
83A 

9273 
4 DEC 1980 

0 

From: Commander, Naval Air Dewelopment Center 
To: 

vl 

Officer In Charge, Naval Energy and Environmental Support Activity, 
Port Eueneme, CA 93043 

ia: Nhg Officer, Northern Division, Naval Facilitfes Enginaering 
Command 

,ce 
Subj: Naky Assessment and Control of Installation Pollutants 

Ref: (a) NORTHNAVPACENGCOM ltr 09BE:DRB of 23 qct 1980 
(b) CNO,,lgr ser 4X/733807 of 8 Ott 1980 

Encl: (1) Navy Shore Activity Disposal Site Fact Form 

1. Enclosure (l), which has been prepared in accordance with reference (a) and 
(b), is hereby forwarded. 

R. S. TYLER 
By direction 

copy to: 
NAVFACRNGCOM 
CHSAVMAT (08L3) 

. 
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. ACTI’VITY NAVAL AIR DEVELOPMENT CENTER 

USC Nb2269 a. 

NAVY SHORE ACTIVITY DISPOSAL SITE FACT FORM 
. 

OPNAVNOTE 6240 of 11 September 1980 describes’the*Navi’ 
,program to assess and control environmental effects of abandoned 
hazardous waste disposal/dumpsites at’Navy’shore aciivities. The 
program will be accomplished chiefly by the Naval'Facilities 
Engineering Command (NAVFAC).under the direction of the Chief of 
Naval Material, but support is required from activities. 

This fact form has been developed to obtain basic 
- information relative to past hazardous waste disposal nractices 

at your activity. The information will be used to estkish 
priorities and initial input for further efforts described in 
OPNAVNOTE 6240 of 11 September 1980. 

This fact form seeks information about disposal practices 
at your activity with respect to chemicals and other special 
wastes. 
trash, 

The fact form is not concerned with the disposal of 
garbage, and other conventional solid wastes. Information 

is sgecrfically sought on past disposal operations which may have. 
been closed but which still represent a possible threat to the ,-- 
environment. Assistance in corr@eting the fact sheets is 
available from NAVr'AC Engineering Field Divisions (ED?. 

The fact form has been divided into the following sections: 

Section I. General Information. Questions seek basic 
: information about the activity and its 

environs. . . 

Section II. Disposal of Special k'astes. Questions deal * 
with identification of active and past , 
disposal.sites at the activity. . 

. 

Section III, Detailed Disposal Information. Specific 
information,is sought concerning each 
disposal site identified in section II. If 
no sites .are identified, this section will 
not be completed. 

The fact form shall be completed by 14 November 1980 
signed in the box below by the activity Commanding Office: and 
forwarded via the cognizant NAVFAC EFD and appropriate command 
channels to the Naval Energy and .Environmental Support Activ3ty, 

-0 - - 

-._ 

-...e 

.- Enclosure ( ) _ - 
- 

- - -_ _-- - ---: 
c. , 

I 

. . 

4 

-- 



,.__, _ . . . . . . _ _... ___-,____, .__ .._...a. _.--. . .. -. _.....__ ..- 
. 

. . 

a. . . . 

‘. 

(7 . 

.YT: 

. 
” : 

. . -,” - .* 
I 

- * ,- . . 

f”“- Code 212, Port Rueneme, California 94043. A copy should be 
provided to the Naval Facilities Engineering Command,-Code 212, 
200 Stovall Street, Alexandria, Virginia 22332, 

. 

I certify that all of the statements made“' 
F” 

herein are true, complete, and correct to the 
best of 'my knowledge. . 

PAUL L, D--me 
Signature, Activity Commander/ 

Commanding Officer 
date 

. . 
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- . ACTIVITY NAVAL AIR DkELOPMENT CE$TER 

&- N62269 '-- 

SECTION S. GENERAL SNFOW’TION” 
. .- . 

.- 
Person c&piling~ this information: . _. ::.: . 

Name Joseph V. F. Clay III '. f 5' 

Code 83A Telephone441-3113 * { 

1. When was the activity first establishid? I:944 

2. Briefly describe the activity's mission. NAVAIRDEVCEN, Warminster, is the Navy's 

principal research, development, test and evaluation center for Naval Aircraft 

Systems less launched weapons systems. 

c 

Ras rhis always been the activity's mission? ff not, describe previous :issions.and * 
when they were ch&ped.Present mission was changed from prior mission of conversion 

and modification of aircraft prior to delivery to combat units. This mission -"- 

was performed for approximately 2 years from 1944 to 1946. 

se . d . 

3.' Estimate the activitp,!s equivalent population. 
'2000 

*: 
Equivalent Population - activity residents . 
+ l/3 x (employees k'ho cozcute in). 4 

4. . Describe the activity's location, kluding: . 

a, Location within state (e.g ., norpeastern corner near Podunk) Sdutheastern 

Pennsylvania, in the Philadelphia'metropolitan area. 

b. Lies in a generally rural or urban setting? Suburban Setting 

- - 

. 5. Does the activity have any of the following operations (check the appFopriate 
boxes)? , 

'\ . I . . 
SMp Repair - Pest Control .- 
Aircraft Reuork - Disa8ter C&trd 

' zx 

Aircraft Intermediate Maintenance y Power Generation 
Hotor Vehicle Maintenance * a DFDO Salvage Yard 

xx -. 

Ordnance/Dem.il Hoapitol,Dispensary 
. 

Laboratory 1x1 k%at kind? 

FIrefighting?-raining 
See Item 6 -. _ -. 

E --y- f) 
w -- -1 

. . - . . 
. --. ___ (Continued) 



6. 

f 

. i. . ACi:Viiy NAVAL AIF DEVELOPMENT CENTER 
-: *_ * . 

!yJ /I UIC, N622.6!3 
..,*I 

SECTION t. GENERAt INFOf?MAi’IOt~ . . .- 

(Continued) 

. 
. .- 

Any other industrial operations? -Please list. Machine Shop, Plating Shop, Heat Treating, 

Spray Painting .- 

Were any industrial operations conducted in the past which had&& be~khiscontinued? 
If SO, please list along with the year discontinued. Found- (FmV Shop) - 1945 

Air&aft Modification 

. ---a . 
Additiotal Corzments. Laboratory ikilities at the'Nava1 Air Development Center are 

. 
Biochemistry, Corrosion Control, Hydraulic Fluids, Hydraulic Testing, Laser Research, 

Lubricant, Inorganic' Chemistry, Inorganic Coatings, Materials Testing, Non Destruction 

Testing, Organic 'Chemistry, Inorganic Coatings, Synthetic Rubber Compounds, Salt Spray, 

Plastics, Polymer, Thermal Dyaamics, A&craft Fluid Systems, Elastomers Sealants and 

Polyurekhane Processing, Metallurgical Research. 

. 
. 

. 
- ; 

\ 

. r 

. 
. 

. 

. . 

._ 

. e.... 
.- 

3 
_- c -F’ 

- - -_ . - - _&_ 
-1 

M _ . _. _ _.. . _ . 
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. . NAVAL AIR DEVELOPMENT CENTER, WARMINSTER, PA A 

a 

F 

SECTION II. DISPOSAL OF SPECIAL WASTES 

This section of the fact form will ask about waste disposal. s-ites 
chat are or have been operated by the activity. If a disposal 
site(s) is identified in this section, section III should be filled 
out. 

To complete this section (and section III, if necessary), activity 
records should be examined and knowle’dgeable activity personnel 
should be interviewed. Long-time activity employees will be 
lnvaluablc in this effort, since they will be familiar with past 
disposal operations. If deemed necessary to accurately complete 
this section, preliminary field investigations may also be 
performed (however, this fact form does not warrant extensive 
investigations such as soil borings and waste analyses). 

1. Wave any of the following techniques ever been used to dispose of chenitals 
or special wastes on base? Do not include trash or garbage (check the - 
appropriate boxes). 

Operations Present /Past !. 
Solvent Pit ..a.....................*....*... 

.&id/Caustic Pit ..*......................... 
Slurry (Chemical ‘dixtures) Pit -. ’ . . . . . ..*......................... 
Waste Oil/Oil .Sludges Pit . . . . . . . . . . . ..*.*i** 
Evaporating Pit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Crease Pit . . . . . . . ..~........................................... 
Surface Spreading ,............................................. 
Open Aurning (Examples: Firefighting Training, Ordnance Waste).. 
Incinerator . . . ..*.........................*....*............*.. 
Land Disposal with State Permit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

\ 

Any other disposal operations?* Please rexplain Sludge drying bed 1941 - 1975 

Industrial waste sludges were land filled from 1941 to 1975 

. \ 
_. 

, 
. 

. 1 

.,_ 
:_ . 

*Do not include industrial waste Lreatment/prCtreatment facilities that are 
subject to pretreatment regulation’s or NPDES permits. Disposal of industrial 
sludge should be included, however. 

_- . . . . . 

I 

; , 

c- ‘_ 
4 

e __ e *- - . (Continued) 
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ACTiVITY NAVAL 4 )DEVELOPME'NT CENTER. . 

. 
- . UIC N62269 .- 

. 

c 

sEcnor-4 Is. DISPOSAL 0~ S~ECIL wms (C~I~INUED) . 
. 

2. The following questions are intended to find out whether small-wale disposal 
of chemicals 01: special vastes (whether fntentfonal or not) may have occurred 

at the activity, If the activity has ever rus an operation listed bel.ov, check . the bor in colimm I (some of these operations may have.been noted:'fn section 
I). If a box in coluam 1 is checked, go to column 2 and check‘the boa: if the 
amwer to the question lrr column 2 la "y4iS." 

-.. '..T : 

dolwsa 1 

Refuse disposal site El. 

- 

Pest control shop I3 
. . . 

. 

Firefighting t.raiting 13 
using open burxzing 

. 

3. 

. 

4. 
. 

Ordnance operations I7 

Storage of chezlcdl 
rzterials or special 
vastes in a specified 
area 

III - 

Did this site ever receive 
cheJc2l.6 or special wastes?' 

Bave pesticide6 &'pesticide rinse- 
ates ever been disposed of any- 
where on a regular basis? 

Were substances other than oil 
(e.g-. solvents) burned? 

Were ordnance vastes ever dis- 
posed of on base? 

Rave these neterials ever 
leaked or otheruise escaped 
confinesent?, 

Se&on III should be completed for each disposal site identified in question 
I of this,. section. Section'111 sho$d also be filled out for any significant 
disposal site identified in question 2. If the activity has NEVER disposed 
of chemicals or specfsl vastes on base, corpleticm of sectiou III is not 
required. 

. 
Eave any accidents fnvolving hazardous materials ever occurred at the activ- 
ity? .If so, briefly describe the incidents. ' . 

Cyaziide Spill - 1940 Cyanide Waste Entered unnamed tributary of Nes'ahminy Center. 

Fish Killed. 

Heat Treatment Bath emptied into storm drain which led to tributary of 

Pennypack Creek. Occurred periodically,-1950 - 1951 . 

\ 

- - -. 

. 
. . . . . _ 

. . 
. * 

. . 
5 _y __ 

(Cot.:icued) _ - 1 
- -- * .1 

. 
. 

i 

i 
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1 . 

, 
_ 

.__ ___ . .I _. .. 
__. 
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UIC 62269 

SECttON 11. DISPOSAL OF SPECS& MSTES (COtd:;t;ECl) 

5. 

-. 

Are/were there ray chemical or special waste disposal sites .run by orga- . 
aitations outside the activfty’s fenceline which msy present h..current 
hazard to on-base personnel? Did the activity ever .operate ,d&osal 
she8 on property which has since been excessed? Please explain. 

._. . 

6: 

. ..-. 
-. 

‘. 

1. 

NO . 

. 

In irusvering the qcestfons in this section, vas reliable information? etr;;il&le 
09 past operations? Eow far back in the past?. Xhat sources vere used?. 
Please explain, 

Richard Law. Buildings 6 Gromas For-en 1950 LY6)U 

. . 

. f-. 
. . 

Additional Comments 

. 
. 

- \ :_ -e 

_- 

. ,- 

- *... . -i 

. - 
- m 

L- 
. 
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ACTiY ITY JAVA&AIRDEVBLOPMEXI CENTER . ' 

F-Y 
2 UIC. N62269 

- . SITE NUMBERS I. . . 
. 

SECTION IIt, DETAIiED DISPOSAL XNFORMATION 
. 

Thf6 8ectiou should be corepleted 0nZg if acthe or p8st di6pOSal rites 
were ideatiffed in section II. Section III shod be cumpleted,for 
each site. .As‘ an exaurple, say your activiq has three ,sites. *I& 
three copies of section III 8nd coazplete them. Assi@i‘a numbek-ttb each' 
site (1, 2, and 3) and enter it in the upper right-haud..$oyner. 

- . 

I . 
1. Is this disposal s$te currently in.operation or has it beeu closed? . 

Thii site is closed 

2. 

3. 

4. 

. 

. 

Years of operation: Prom "1940 To 195s 

What is/was t& name of the site (e.g., slurry pit)? 

Burning Pit 

Uhere is/was t&e site located (provide a description: aud give 2ct4,rity EE;) 

coordiuates) ? . 

. . 

This site is located at Grid coordinates E-6 
. 

. ? 

. . . . S' , _. -. .- . 
-4 -. : 

, 9 i. .: 
Describe how the site is/vas operated- 

_ Site was located at 2 severe embzuilauent of 2 ravine found by erosion action' 

of stream. Material was dumped over the bsnlc and burued. . l 

\ , 

. ‘, - 

. * 

4. 

: 

- 
. 

. . 

. (continued) 
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L SITE NWER 1. 

s~cnor~ fff. DETAILED ~lSP0Sik xNF~RM~TI~N (CONTINUED) * 
. 

5. If the rritg ~88,cl06ed, briefly defsribe the closure procedures. . 

Area was/zez disposal site for excess earth generated by ijrading:"kor 

extension of aircraft runnay. 
. 

. 

.I’ 

. 

6. As well as possible, describe the wastes that entered the site. 

Tyoe of Waste 

Paint 
Oil 
Asphalt 
Roofing Mat1 
Solvents 
Scrap Metal 
chenlicals 
Waste From - 
Firingbng‘es 

,-. 
% . \ \ 

. 

Orfnin . 
NAVAIRDEVCER 

. . . . 

. 

‘1 . I 
* : 

. 

. ’ 

-... 
. . 

8 - -- __ 

(Continued) - ._ + 
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.ACTIYITY NAVAL AIR F'--3LOPMENT CENTER 
.- 

. MC.. 62269 
. 

. SITE NUMBER y 

iECTlOf4 III. DETAILED D?SPOSAL INFORHATION (CONTXNUED) - 

~~~ ~ 

7. Describe the site's hydrogeology, including infonnatfon m terrain, 'suils, - 
water table depth; groundwater quality, nearby surface waters, etc.- _' . . .d VZ' . . 

Site w2s a ravine created by stream action. Depth to water table varied. 
'. : : 

*. An unnamed tributary of the Neshaminey Creek flows within 100 yards of the 

site. Ground water in the vi&x&y is contaminated with TCE and PCE. The c . . 
naturally occurring soils at the site were of the Eo wmansville and Lawrenceville 

.-. . . Shries. . 

. 

. 

. 

h I, 
a. Brief1ydescrib.i au-1 and plant U.fi surroundfag the site, including any 

. beculliotit,+es (e.g., dying phzts). ,+ 
‘. . . . . . . * - __. 

Site is coGered&ith tall g&3&. . 

. t 

9. Do personnel l&e or work near the site? Please explainT 

Site is appro&ately 1000 ft from main buildinns at NAVAXEVCEN and a fa&,-‘ 
: 

processing plant 1oCated outside the'fence. 
, 

.- 
- (con:bued j : 

a 9 - . _._ m -- . --: 
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NAVALAiRDEVELOPMENTCENTER - ACTIVITY 
. 

. UIC Ii62269 

SIlkHBER I 

SEZtION III. DETASLED DISPOSAL Il;FONiAT~ON (CCKHWD) . . ; 
_. 

10. 

. . I._ 
. .1' 

&we tbcre beck any iucideats .oi cozcplqints concgra~ng &' g&7 4&. 
Site was 'closed as the results of complaints abdut th6 &ke and odors L 

11. 

, 

.resulting front.burniag . . . 

. . 
. 

%I.- ClOSe iS the site to the activity's bou&ades? 
.git@ is &&i within '100 feet of station boundary‘ . . 

_-_ 
. 

._ 

. 
l 

. 

-8. 

. - 

. 

. . 

. 

- , 

. ? 
s . . . . 
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*- a# c . 

. ” SITE MIMER, 2. . 
. ,F--- . 

SECfION Ilf. DETAILED DISPOSAL INFOSWUfOt4 . 

This ‘eect& should be coqleted qnly if active or past disposal sites 
were identified in seceioa ff. Section IZI should be completed for 
each cite. As an exmplc, say your ac.tiviw has three sites. ::???ke 
three &pies of section’ III aud cotcplete tha. Assipn'+mF@ber .ts each 
qite (2, 2, cad 3) end cuter it irr the upper right-hand corner. 

.’ . 

. . 
. 

. 

1, Is this disposal site. currently ih aperatios at @es it been ,closed? . 
This kite has been closed. 

Years of operation: Frcm 1965 To 1970 

'2.. Hiaet isha thi name of the site (e.g., slurry pit)? . 

. 

3; .Whete fsjsai the site located (pt0vide.a drscri>ticz a& g$ve activity hap 
coordinates) ? 

Site is located at ictivitv mqg Am~=ai~d F-L ? 

'. 

d+ _ 

4, Describe hott the site is/vas operated. A 200 ft,X 12 ft X 8 ft treyCh.dug': 

by dozer; Industrial sludge cake havles in T.V trrrck- Trenches weYe &to 4 

Two +rwhPP-du+ to receive the sludge cake everv OQIPV VPV 

this site. . r 
-3 I) 

. t 
-. 

‘. 

. . 

. . . . . . 

. . . 

C’ 

(Continued) _ c 
.- - 

7 .- -.- 
..- _- . . 



A&IT'I. NAVAL AIR DEVELOPMENT CENTER 
. . . 

UIC ti2269 

SITE NlMBER 2 - -’ 
. 

SECTION III. DETAILED DISFOSAL I~~FoRMATIo~’ (CONTINUED) 

5. If the site vas closed, briefly describe the closure procedures, 

2 ft of earth cover was placed on the pits, graded and seeded. -. ._ . . 
.. 

6. As v,eX as possible, describe the wastes that entered the site. . 

TWX of Kaste Quantity Origin 

Industrial water sludge cake 1400 cy NAVAIRDEVCEN 
industrial waste treat.. .-." 
ment plant 

. 

,- 
- <Continued] - 
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. : . ,r? NAVAL A:'-- DEVEOPMENT'CENTl?% . . .ACTIYITY 
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;,* . - 

- 
UIC 262269 _ 

7 
. 

. . SITE NUMBER - 2 _ 

SECTION III. DETAILED DISPOSAL INFOWtA~ION (CWTINUED) 

7. describe the site's hydropeology, including iuformatfon on terrain, SOif6.; 
water table depth, groundwater quality, nearby surface water6, etc., 

'. .I' _ 
Site Is located in an area whic6 gradually slop& id '&I uima&d t&.butan 

'. : : 
of the Neshandny Creek, which is about 100 yards distant. Depth o:f ground 

water is approximately lo-15 ft: The Soils naturally occurring at the site 

are of the.Bowmansville Series. 

. 

..- 

. 

. 

. 

8; Erieflydescribk anial and plant life surrounding the site, including any 
peculioritfes (e.g., dying plantsE -. 

Site is covered'kith tall grasses. 
. 

. 

r 

. 

9. Do personnel live or work irear the site? Please explsiu. 

Site is located approximately 1000 ft from the main buildings.at NAVAIRDEVCEN 
. 

and 1000 ft from a Foxmercial food processing'plant. * . 
.- -- - 

. 
. 

- - -_ (Coutinufiid j 
9 .-: 

. . . . 
. 

. . _. 
- . 



. 
MIvlTy NAVk AIR DEVELOPMENT‘ Cl&RR . -_ 

I 
. UiC N62269 

SITENUMBER 2 

SECTION III. DffAIiED DISPOSAI. ~SRFORkiATIOC~ (CWiIMJED) -.,-. . .5 . . . . 

10. Iiave there been any irrcidesks or conpl$nts iontenting-+s s&? ~xpl+, 

There h&e beei no complaints about this site. 'me 
. 

m‘ - . 

. . 

. 

. 

11. Hw close is the site to the actfvfty’s botdarfes? 

The site is within 106 ft of the NAVAIRDEVCEN bbunda&, 
'. 

. 
--- 

. 

. . . 

. . . 
.i 

+ . 
c 

12. kdff#oaal CVEts . 

-\ . . - 
. . . 

. 

. 

. r 

. 
: . . 

. . . 9 
. 

. . 

. w... . .-. 

. . _ b 

. . ‘. : . . . . . _. ‘. c- _ : ‘. ‘.. __ 
..i . . . : - 

c 
- -. .s 
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‘. . . . AnIVIfy NAVAL AIR DEVELOPWENT CENTER 
. - . .' *' *.* . . ??j 7 

. ‘id ..i - . . . . ulc .N62269 " 
> . ._' 

. . 
. SITE. NUMiER - 3 . . 

. 

SECTION III. DETAILED DISPOSAL INFOWiTION . . 
. 

. 

Th%s section should be coqleted 
were identifici in section II. 

ouly if.active or past disposif Bites 
Sect$on III should be cm$eted.for ' 

each cite. & an eamqle, say 90132 activity has three sites. ‘.‘Wnk;e 
three copies qf rrection III 8ud complete tbti. llssig? a+nnber to 9th 
site (I, 2, and 3) and cuter it irr the upper right-hand Corner; 

. 
* . 

1, IO thSs dbpoaal rjtte currently in operation .or haq; it be- .closed? . : 
This site has been closed . . 

. . 

Years of aperatfon: From 1955 To 1965 

2. Wnat is/vas thi natze of the site (e*g., slurry pit)? 

. Burning Pit 

3. mere is/was the site locs:ed (provide a &SCrf?Z%@r:'aU8 g=I\'9- ZCtiV:tty rrjp 
coordinates) ? 

Site is located at Grid.'coordinate F-7 ? 

4. Descrlbt bow the site is/uas operated. f. . * 
A pit 20' x 30' x 10' with sloped bottom was dug with a bulldozer. A larpe e 

. metal screen enclosure was placed over it. Defense and waste materials were 

dumped into pit and burned,lrResidence removed periodically and trucked to 
* -e 

sanitary land fill on Center. 
. e -s 

.- . :_ -- 
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SECT1 Olf III. DETAILED DISPOSAL INFOl?$lTI OK (COii:TIHUEti) 

5, Xf the site web closed,:btiefly describe the closure pro& !I -.fl,., - ..-- .-_C -,m .L' .:‘ _ 
Metal screen enclosure was removed and pit was back filled with'&rtfiand 

---V-A. .: : -V.-.-w .Uw+ _.., 
graded. 

A. ^ . . 
. . 

. . . A- -.-I.. 

--* X. -..-w- -._ A,, - 

. i 

-..-I- . .--.... __. 

P.. 

6. As well as possible, describe the vastes tk: entered ttk :t:c-. 

. . . - 

a 

_.. : 

Trash 
Solvent : 
Paint 
Roofing mat1 ~ 
Chemical 

. 

- .I 
. 

. I 

:. . . 

.- 

. . 
. . 

. 

.: ,__. ._.-. . . . 
f 

, 

- - - 

. ‘. 

. 

.^ - _. . .._. . 
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* . :i _ . I’ .AcTivITy NAVAL AI1 4EVELOPMENT C&TEE 
- . 

.’ . UfC -N62269 
. . SITE NUMBER - 3 

SECTION 1116 DETAILED DISPOSAL ~f!FOWtATIDN {CO~;TINUED) - 

.7. &scribe the site's hydrtiseology, iacluding infonnati& ou terra+ 80116, 
water table depth, grouucivater quality, uearby surface Wtiterh ‘i!t+ 

. 

. 

Site is located within'100 yards'of an unnamed tributah c% the Neshdrq- . 

Creek on an area &ich gradual& slopes-to the steam bed. Ground water 

in the area is contaminated with' TCE and PCE. The soils naturally 
. 

occ@rring at the site were of the Chalfont Series. 

. 
,‘a 

r”” 
. 

. . 
\ 

. 

, 

8. Briefly describe a&l and plact%fe surrounding the site, including any 
peculi;;rritfes (e.g., dying plants). '. 

VegatatiOn on thb site is generally stub brush. 
. . 

: . . . 
. : . 

. 

. . . . . . . _. :: :. . : . . . 
. e 

9. . Do personnel live or work,iae+r the &e? Please, exPm=- 

Site is within iOO0 ft,,of main buildings at NAV~CI?N 
. . . 

and within 600 ft of the Bachelor Enlisted Quakters. Civilian homine'& 

married officer qua&ers are at a &sta&e if iOO0 ft. 
. . . . . 

. . 

: :. ‘. .: . . . . . . _:’ : 5 - . ,.. . . :. _. _. : _ . . _ . . . . 
. .- 

- . 
-_ . . 

w - 

2 

. . . . (Co~tinucd: . . 9 : 
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ACTIYSTY NAVAL AIR DEVELOPMENT.CENTER /- 
. 

* UIc N62269 . 

SITE NUriBER 3 

SECTION III. DETASLEP DSSPOSAL INFOWATION (COh~INOED) 

10. fzave there been any incidents or complaints conceraing.t)iis site? "&Zaia. 
. 

... . r 
Site was closed as the results of comolaints about the smoki'and odors 

. 
resulting from burning. 

11. Ecw close is the site to the activity’s boundaries? 

Site is locaied within 100 feet of station boundary.' 

,- 

. . 
, 

12. d Pddftioaal coukents 
. . 9. . . A. 

. . 

9 . . 

. c\ c 

. 

. 

. 

.- 
. . - 

. 

. 
- -. 
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.* . . - . 'GAVAL AIR yJELoPM8NT CENTER 
. . . 

rq ’ ,ACTIVITY 
- . . _ ,‘. . . ’ _ . UIC , N6i269 - . 

y--l. . . SITE NUMBER . 4 . . 

SECTION III. DFf’AILED DISPOSAL INFORMATION 
. 

This section should be coqleted only if active 01: past disposeI sites 
vere identified in section II. Section III should be completed.for 
each rite. As aa example, say your activitp has. threwsites.. Itike 
three copies of section III and couqlete thenr. &sign a +er.to each 
site (1,.2, and 3) and eater it ia the upper right-hau&Porner. 

. 
1. 

2. 

. 

. 

Is this disposal site currently %iO'operation or has it been closed? 

This site has been closed. 

Years of operation: Prom 1966 To 1.9711 

l&et is/vas t& name of the site (e+g., slurry pit)? 

Sanitary land fill. 

3. mere is/was &e site located (Frovide a descriptior: and give activiq -P 
coordinates)? 
gi.te is located on the airfield sfcienf thP Centor a+ maP grids I312 and H13. 

4. Describe hov the site ishas operated. 

Trenches 12 ft X 1000 ft X 8 ft were ATIV gage a bu&c- Refuse wis 

placed in 4 ft lift 6r compacted-Each lift was covered with 2 ft of fill as 

soon as refuse vas placed. In all 7 trenches were dug and filled. Each 
I 

trench received refuse for ap@roximately 6 to 7 months. 

-.... 

. ,- . 

7 - -_ -_ 
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/=I ACTIVITY NAVAL AIP"TVELOPMENT CENTER 

2 
USC Nfj7769 

SITE NUMBER 4 

SECTION III. DETAXLED DISPOSAL INFORjlATI~~~(CONTIN~~O) 

5. If the site vas,closed, briefly describe the closure procedures. 

Two feet oi fill placed'over entire site and seededi. -* ':'. 

6. As well as possible, describe the wastes that entered the site. 

Type of Uaste 

Sanitary fill 
Paints 
Waste Oil. 
Waste Metal 
Construction Wastes 
Solvents 
Domestic Waste Sludge 

Aircraft Paints.. 
, 

Quantity 

25000 cy 
" 
,I 

. I, 
II 
I. 
II 
1, 

l 1, 

Origin 

. 

NAVAIRDEVCEN 
II 
IV 
*I 
II 
I, r 

NAQAIRDEQCEN Sewage 
Treatment Plant 
NAQAIRDEVCEN 

8 - _ -. 

. 

(Continued) 1 
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. . .ACTIVITY NAVAL AIR DEVRLOPMENT CENTER 
F"-?. . 

. UIC N62269 

SITE NUMBER :4 

SECTION III: DETAILED DISPOSAL INFORHATION (CONTINUED} 

7. 

. 

-. 

8. 

9. 

describe the site’s hydrogeology, including iufonnation on t+7rain;,.soils, 
water table depth, groundvater quality, nearby 6urfaCe waters; et&' . 

5. ‘.: r’ 
.The site is located in an area which has a number of sarinp+~ whirh &pm 

the head waters of an unnamed tributary of the Neshamfny Creek. Depth of 

water table is 1 to 5 feet. Ground water quality in the area is good, The 

. soils naturally occurring at the site Are of the Duncannon Series. 

. 

Briefly describe aniwl and plant life surrounding the site, including any 
peculfarities (e.g., dying plants). *. 

This site is cove;'ed with tall grasses. 

DO persoanel &Lye or vork irear the Site? Please eqlefn- 

The Site iS LSSS than 200 feet from several civilian residences. 
' . 

.* - - 

I... _ 
,. 

- . - 
(Continuedj .l 
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. ACT1 VIN NAVAL AIR DEVELOPMBNT CENTER 

uic N62269 

SITE NUMBER 4 

SECtION III. DETAILED DISPOSAL’ INFORNATION (CONTINUE@ . .~ ._ -;:. 

10. Have there btea any incidents or coqlaints concerning thSp,-site? 'E&ah. .. 

The site va$ closed because of complaints concerafng lea-g trash and odors, 

11. Hcv close is the site to the activity's boundarfes? 

The site is located less than 100 ft. from station boundaries. - 

I 

‘. 
. 

12. Additional canmews 

l n 
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,p‘! ACTIVITY ' NAVAL AIR DEVELOPMENT CRmR 
.- . . ,- 

'5 _A-' . UC N62269 - : -. 
o-, 4 . 

. SITE NUIGER - ’ . . 
. . 

‘. SEC’T1BN IIf. DiTASLED DISPOSAL INFORliATION - . 
. 

This scctiea should be cmleted only if active or p&t diSpO66l site6 
- were identif%cd in’secti‘on II.. Section ILS should be coqleted .fol: 

each site. As an exmplc, say your activity has three sites. ‘ki’ke 
three topics ‘of section ZII and colrplete .the~. Assign., a Fumber fo each 

rSte (I, 2, .and 3) and enter it irr the upper right-hand. cornez.. . 
. . 1 . . . * 

1. 1s th$s disposal s2,te currently io operation OL: has it be= closed? . : . 
This site has been closed, 

Years of operation: From 1955 Tu 1970 

2. What is/vas th'e name of the Site (e.g., SlUZT Pit)? 

Landfill Site 

. . .._ .-. : . . . . .t _ 

i 
. 

-2 

$9 . . 
. 

.-a 

. 
. 

4; Des&be how ‘the site is/iFas operated. ., 
. :. . 

Trenches were dug using a bUlldozer. The trenches were 12X70X8 ft. Trenches 
4 . 

were occasionaly covered. .In general trenches were open for a period ' 

of 12 to 15 months. There.&re 6 to 8 trenches dug at thi's site. 

. 
:. : . ...‘. . . . . . 

,I . . . ., 

. 
.- 

. 

_ . .:: -’ ..‘, _ _._ :,,: 1 . . . - 
. . . . .._._.-__ _ ‘. - . 

. 

*- . - - . 

. - . ._ 

.F-- 

: _. 
. -. ._ 

- ,,. 

-.. _ 

. . 
. . 

-*- : 

- -_ 

7 

. 

(Contfnuccl) ‘. 
. - 

- - - 
.z 

. . 
. 



‘%-’ 

-. .-. 
. 

. 
. - 

--?-,‘ 

.+j - 

* - . . . ,. . - - - 

‘. l . 
. : . ,. . .. '.. . i 
. -I m ACTiYITY NAVAL '~RDEVEL0PME3ITCRNTER : : 

-. 
*a . . .-.. 

* -. ~JIC N62269 _ 

2. 
SITE NUH3ER 5’ 

SECTIOl4 III, DETAILED DTSFOSAL INFORMTIOK (COhTINUED) 

15. If the site -t&s .closed,. briefly describe the closure pqoccdtartf. - 
. .5 :: . 

Site was closed bv placement of 2 ft of clean fill. over entirk site, 

grading and seeding. 
-: . 

. 
: 

m : 
. 

6. As well as possible, describe the vastes tk: entered the site. 

. . _:. 

.Ori~in '* _ .- 

Demolition wastes Ullk 
Paint 11 

Solvents fl 

Scrap m&al .I@. 

Aircraft Paints 8, 

cans . 3 
Asphalt (tack coat) * 30 drums 

: c 
*** 

.*, 

NAVAIRDEVCRN 
0 

. . 
I.-. 

. 
. 

. t 

:.. . ,) . . . . _... _‘. . . . _ : : ‘.._ ----i-. .i 

-* 

i 

. - 
. 

. _ . . . . .:_ _ . . . . . ‘*_ ._-- 

e... . 
. 

. 

. . 
. 

. - 
. . . . . * . ---_ 

_.. - . . 

‘. I 

_. 

.- 
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. c .ACTIY IiY NAVAL k-d DEVELOPEBNTbTER . . . 
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./ WC - N62269 . . 
* . SITE NUMBER 5 

. -- 

$ECTIOrJ 111. DETAILED DISPOSAL flFORHATION {COKTSNUED) : 

7. &escribe the- site’s hydrogeo~ogy , including information ori terrafn, soi& 
water treble depth, groundwater quality, nearby surface waters., %LC. . 
The soils in the area are.Doylesvi1i.e and Lawrenceville whi&'are characterized 

'. . by a high water table and slopes of 0 to 8%. The site is within 700 ft of 
. 

springs' which find the head/waters.bf an unnaami tributary of the Pemypack Creek. 

: 

. 

. 

i@- 
. 

. 

l ,r 
. 

I 

0. Eriefly aesctibe adzal and plant%fe surrounding the site, including any 
pecdiarities (i,g., dying pbnts). -. . 

The site is coveied with tall p-a?; 
. . 

*. 
. 

. 

9. ~0 perso~g$ live or work irear the s&e? Please explaAn, 

The site is within lOO_ft of 8 enlisted family housing units and; 
. :e 

approximately 700 ft from'the Center Inertial t&gatfon Facility. - - 
. 

-..._ 
. . 

c- . - 
- . . -_ _-‘- 
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ACTIVITY NAVAL AIR DRVELOPl¶ENT CENTER 

- 

. . . 
. . USC N62269 

I 
. SSTE NUMBER 5 

SECTION III. Dnc\ILEb DISPOSAL I~ifOMk’ION (CCtiTINUED‘) ,. . .i :: . 

10. Ewe there been any incidents iz complaints conceraiag,t,bis site? Explaia, . . 
There I&s been no complaints about this site. ' 

. 

11. Bov Close 1s the site to the activity's boalatfesl . 
me site is &IO ft from the nearest station boundary- -, 

. . t 

. 

-* II I 

. . 

. . c 
. . 

-. 

. 

, 

:. 
:1- . 

. _- 

. 

, 

. 
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ACTIVITY 'NAVAL'AIR DEVELOPMENT CENTJIB. . '--'-. ‘ . * *. . .pl : 
. ..A ., . - UXC N62269 . 

. '2 - . 
/s--q' . . . . . ~SITENUHGER~ 6 - 

. . 

SECTION fIi. 3ETAIy DISPOSAL INFOW~TION : 
. 

I 7 

I This section should be coqletcd only if active or past dtiposal lpites; . 
- were identifich in rrection II. Section'ILI should be "ccqleted for. I 

. . i 

. 

. 

1. 

2, 

3. 

each mite, As an cxazple, say your activity has three sites. :%?ake 
three copies of section'111 and complete tbe~. As&! a2+mbet to ;~a& _ ., 
rite (1, 2, aad 3) and eater it in the upper rrighr-had corner. 

I I. -. - . 

f6 thi6 disposals sita cuxrtntly ii O&raiim,ct has it been dosed? . 
This site has been closed, 

Years of operation: From 1950 To 1955 

4.. , fields at grid coordinants K-14 
St' . 

. 
4. ~&cribc hat the site ii/was operafed.’ . . . . . . . 

;1121,tr00'.xswas nf,rA*@" 
. . 

coke was hauled in by ttick, placed In the pit and backfilled. Ooeraw 

was completed in short pe&$ of time. Two trenches were &ed in this manner. 
. _ 
., . 

. 
.- . i. .._. - .: . . . -. , Y ._ 

. ._ 
.e . .._. 

-..._ 
.- 

I- (Contfnucd).. _, c 



._._ - . ..d..__. ._ 
.- .._..- 

. 

--- 
., : 

o . . 

* . 
‘. 

T’. . a s c (---I. - 
lJAVAL /qR DEVELOPMENT CENTER 

.G' ACT;YlTY c --, *$ 
-* T 

I WC N62269 .lW 

SECTION 111. OnAIlED D!SPOSAL INFORMATfOW ..(l$XiTINlJED) _- 

5;. If the site vas cIosed, briefly deqcribe &e clomik,e procedixes., 
e i--- - 

The pits were &overed,with 2 ft of soil, grAded and seeded. '!:' 
. . : "' 

. 

- . 

. 

6. As we12 as possible, describe the wastes tk: entered tte site, 

me of k'asto, Quantity ' '. 

Industrial Waste 
Sludge Cake 

700 cy NAVAIRDEVCEN 
Waste Plant 

. . 
. . 

- 

. 

8 
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: 
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UC 

N6i269 . 

SITE mil3ER~- 6 

SECTION III., DETAIiEp DISPOSAi INFORMTION (COhrlINlJED) ', . 

7. 

. 

8. 

9. 

&scribe the &c's hydrogcology, facludiag hf0~~~ .On ~erraia';~~~oils. 
water sale depth, groundwater quality, nearby surface vatems, etc.’ . Z-. 

Site is located on a rolling terrain,.near the head iAte& of the 

Pennypack Creek. Ground water quality in the area is good. Depth of 

water table is 10 to 12 ft. The soils ia the area are of the . 

Lawrenceville and Duncannon Series. 
. 

. 
-c 

< 
l 

Erieflydescrib; an-1 and plant life surrourtdiag thi site, including any 
peculiarities (e.g., dying plants). . 

-. 

Site and aria surroundinv it are covert=d V@ tall ~~~~~~~ 
. - 

. Area *is 

inhabited with wildlife common to the surrounding area, 

. -r 
. 

Do personnel live or vork ireir the site? Please explain, 

The site ii within 500 ft of enlisted family housing quarters.'.500 tn 
.- i. 

700 ft from the Center Inertial Navigation Facility and 800 ft from the 
. 

quarters of the Chief Staff Officer;-- . 
. . 

c- 

_ _. 
s - 

.; 

~Contintied) 
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/- AaIVfn NAVAL AIR DEvELlopMEElT CENTER 
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. V;c 1962269 

. . 
SITE NUMBER 6 * 

.-. SECTION III. DnAItED DISPOSAL I~fOUiATION (CCKTItUED), . .5 . . . !! - 

10. Bilrvt there been any issidents or carspl~ints conea* ,tbis 8itd Expb, 

There hav;e be& no complaints or incidents COaCekI% this Site* 

. 
. 

. ~ -- 

- 

. 11. lh~ CfOSE is the site io the activity's boazdaries? 

.n& sita is 600 ft from the station boundary. ’ 

I 

12. 

-. ‘r * 
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.‘J . ACTIVITY 

NAVAL AIR LN)L,OPm CRNl'RR 
-a.*. - 

. 
'UIC N62269 . 

\ 
. 

. SITE NUMBER - 7 
. 

SECTION III. DETAILED DISPOSAL fNFORMATION 

. 
1. 

2. 

i”l 
3. 

,- 

. . 

4. Describe how the sitb ishas operated. 

TUs section -shbuld be c&pZcted oaly if sct%ve or past dAsposa&.rites 
vere $dant%ficd in section II. Section III should bi 'kuplated'& 
each rite. A8 aa eatample, say your act$virp h+s three s+es. Hake 
three copi88 of settioa XII and coEplcta.thuB. bsi&n a nunbar~to esch 
site (1, 2, ead 3) aad eater it ta the upper tQht-hmd cotnex, 

Is this disposal. site currently in operation or has it beerr closed? ’ . 

This site is currently open. 

Years of operation: Fran 1960 Tu .Present 

Uhat is/was thk naze of the site (e.g., slurry pit)? 

k,e=e is/was’ de site located (provide a descriptioe and gfve aCtiv:ky Eap 
coordinates) 2 . . 

? 
‘ThiS.Sita is located on the airfieJd&.+m nf thm eatid+ 

. 3 

south of the runway and map coo&inates J-14. 

..:\ -. 

Pits are dug by backhoe as need-d. I?~G.~~ and wastes w nla~=A 

and site is backfilled sad covered. 

. . 

-...- 

. . _ . 
C’ 

e _ . (Coatipucd). : -. a -- 
.i 

7 
- . . . . _ 
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‘SITE NWXR 7 
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SECTION III. DETAILED DISPOSAL SNFOQ44~IOh (COflINtlED) . 
. . . 

5. If the rite, vas closed, briefly describe the cloclure ‘procedukag. I .<’ 
Site has been used until this year. No dumping has oiicurred $&hti the 

past four months. 
. . 

. 
. . . . 

. 

6. As veT!, 2s possible, describe. the vilstes tk2t entered tte site. 

1 

.- 

Paint 
Solvent 
Damolition Waste.' 
Oil . . . 
Flammable Waste 
Grease Trap Waste 

” 
l * 

. 

. 

r 

I 

. 

Quantity 

. 

Oririn . 

NAVAIRDEVCEN 
9, 

. . 
.- 

. 
. 

.- f 

t 

. I 

. . . . . . '. 

.- 

_. ‘, .: . 

w 
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.” 

.- - 
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sIlENuMBER~. 7 
. 

SECTION III. DETAILED DISPOSAL INfOWtATION ~COKTSNUED) - 

7. 

. 

. 

&crib& the site's hydrogcology, iacludir?g iafomatfon on tekrz@q., soifs, 
water table depth, groundwater quality, nearby 6urf ati waters, ’ kc. 

Soils in the area of the site are of the D-cannon and'-ta&encevfl:Le Series. . 

. 

. 

. 

, 

8. 

. . 

. 

i 

. . 

t., : 

. 

Eriefly dtscrfb; ati aad plant&e surrounding the site, including any 
pbculiarities (e.g., dying plants). '. . _ 

The area plant l'ife is tall grasses and trees, samplings and JTQ~R trees"' 
. 

Up to 10 ft in height. Wildlife found is that common t.0 the area. 

9. Do persoan~l:live. or wqrk bear the site? P+ease.explain, . 
The site.is within 900,ft of the .Chief Staff Officer's Quarters with 

. 
400 ft of enlisted family quarters and 1000 ft'tif the Inertial Navigation :- _ 

_ 
Facility. "_ . . .-. _ ,_ 

. . . . . . - 
. : - .- 

-. L . '. - _ . ., . 
I -_ s4- 

-. -._ _ ._,.._- . 
&0 t&d j 
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SITE NUHBER 7 

There h$e bee;'& complaints concerning this j&e. 
. . . 

- . 
. . 

. - 
. 

. 

- 
11. %w &Ode. is the site. io the activity’s b-&&Ml : 

m site is approximately 900 ft. from the nearest. station boundary. 
-. 

. 
m . 

. c * . 
? 

. . . . 

12. AdZitwnal~omlE~ss -: - . 
. 
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..' 

UIC N62269 
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. 

SITE NUMBER 8 

SEcI”IDN III. DnAtLED DISPOSAL INFDRMATIDN 

.- 

. 
.. 1. 

2. 

X&gs seetioa ihduld be coqleted orrly if active or prrse’disposef. 8Slces 
were identified An section II. Section iU should be colnp1ete.d :for 
each site. A8 8Sumple,8ryyouz8ctitritp~ tbrreemiteg. rnks 
three copies of rrction III and toreplttc them. ASrisrt ilt Wmbet to 4mch 
rite (1, 2, 8ad 3) crrd cuter it +n the upper rS@kt-hand comer. 

IS th3.s *orU sSte currexdy %a operation or has it bk cloredl’ - . 

This site is currentlv ODD 

Years of operation: Prom 1961 To Present 

What is/vas thi zwze'of the site (e.g., slurry pit)? 

Fire trainin area 

Where i&as the site located (provide a description: and give activity up 
coordinates) 2 . 

This site is located on:the runway side of the Center north of the ? h . 
, active Fay on the abaudoned &~ay. 

4. Describe how the site isfms operated. The sfte.is located on au abendked 

runway. An earth berm approximately 6 feet in height and 75 .feet on a side. . 
. 

. . confine the site to the east, north and west. .The south side is open to 

permit access. The area &hin the berm is covered with approximately 6 to 9 

inches. of water. Aircraft.skeletops are placed within the berm. Ckmtaminate$ 
. 

. fuels are floated on the water and burned. Pirefighting training f.s 

accomplished in fire extinquishini and c%w rescue techniques. i 
. ._ . :- _ 

:- . v.... 

. 
.- ,. . _. 

.- . 

1 C’ (Continued) _ G 
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/ . . SITE tWBER 8 

I 

_ ‘SECTION III. ,OETAII.ED DfSPOSAL f?~FORMATfO?t (CONTINUED) 

5. If the site was closed, briefly describe the closure procedures. 

,This site is open. 
,' . .i :: . 

. . .* 5. 

. . 

. * 
. 

6. As well a$ possible, Getcribe the vastes tka: entered the site. 

. . Orinfn . Quantity 
- 

Contaminated aviation fuels 3000 gals/yr NAVAIRDEVCEN' 
,Fuel farm 

. 
. : . .- ._- t . ._ . , . . . ? 

* 
3 - 
0 

, --y . 
- 

.* . * 
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. .AnIVfTY NAVAL AI/-kVEL~Pm?T CENTER. 

. a' ..' , 
ufc N62269 

. . SITE NUMBER - 8 
. 

SECTION III. JETAILED DISPOSAL INFON?ATSON (COt~TlNUED) . 

. 

.- 

, . 

7. 
. 

, 

0: 

9. 

&crfbe the qrite's hydrogeology, including ..informptAon on terrain., mffs, 
*mter table depth, .groundvater quality, nearby surface waters,‘,~etc. . 

The soil in the area 03 the site 02 the Duncannon, Lawreaceville Series. . 

Slopes range from 3 to 8%:: Depth .to ground water is 12.to,15 ft. mere are 
. 

no nearby surface water source's, . 

: 

: . 
. 

Eriefly describi anirrzl and plarG*life sursourdiag the site, including any 
peculi;oritfes (e.g.) dyiag.plants). . *. 

. 'Area surrounding'.the site outside of the runwav Davempntq IS rnverd w-t-h . . 

tall masses. 
. 

. 

r 
..r 

- : . . 1.. 

Do personnel live or vork ire& ee tz{tei ~leaygSexpl.aia, '. 
The site is app;oximately 900 f t  from the cl-- . Officers Ouartss 

, . 
and 1200 ft from Bachelor Enlisted and Married.'Qfficers Quarters: :- w 

. 

. . 
. . . . . . . _’ -. 

: - 
:. . . .:.-.- ,., _ .:. :_ 

. . . 

-- . * . 
. . - _ . . -_ 

9. . 
<Con&u&d: 

.__ _ ‘. . _ . ,. . 
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SO. 

11. 

I 

s2. 

.- 
. . . 

‘- 

- 
. . . 

Em dose is the site io the’activity’s boualaries? . 

This site is"apptoximately 760 ft from the nearest station boundary. _- 

. 
. . * 

. i* 

b 
. ‘., _ 

.- 
3. . . 

i., . 
3 

Additl8xul c-tn .- . . 
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DEPARTMENT OF THE NAVY 
NAVAL AIR DEVELOPMENT CENTER 

WARMINSTEt?. PA. 18974 

8303 

45@3 
8 JUN 1981 

US EPA Region 3 
Sites Notification 
Philadelphia, PA 19106 

Gentlemen: 

As required by the Comprehensive Environmental Response Compensation and 
Liability Act (CERCLA) of 1980, enclosure (1) is forwarded. 

Public Works Officer Public Works Officer 
.By direction of the Commander .By direction of the Commander 

Encl: 
(1) Notification of Hazardous Waste Sites 

cdpy to: 
I'NORTKNAVE'ACENGCOM (Code 114) 

Maval Energy and Environmental Support Activity (Code 212) 

. 
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. . . . . 
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-&EPA Notificatir~ of Wazargious Waste ST’-“‘ . ,’ -7 . 
This initial notification informatmn 8s 

reqwed bv Sectron 103tc) of the Comyre- 
Pleqse type or print in iti. If you need 
addmona! space. use separate sheets of 

hensrve Envrronmental Response. bmpen- pager. indrcate the 1ette.r of thertem 
saoen. ana Ltabthty Act of 1980 and must 
be ma&d by June 9. 195t. 

whtch apptrea. 

A Person Aequi+ to Notify: . 
.Enter. the name and addfess.of the person ’ t&JAL AR’DE%w&N,? cm N.‘mr of organczetmn ruqu~rad.tfbnou~~ . . . - Stryl SDS&r ANb J~JI~ Rocac . . . - 

an ‘. . tocueF 1093q 
6 sita Looaiorx . ‘-.~..w.. .‘.. . . 

actual ttxswmot rhasw. .__ . &WI . . . -..._.111_..- ..-. -.b JACY_OUrvtU l2olw __ 
00 WARM=* cnmrr l3uclcs solo ‘q?& adcoax ‘i833q i 

C Person.toComrcr: . . 

Enter the-name. title (if appl8cabte~ and Nanw FWFI NT-AC 
busmees tulephene number r+ tha pcwson 
to contact reguding cnfapnamn Fhon. 21544\-3113 ‘. 
submrtted on tfw form. 

tab&&& 
. 

D Dater of Waste Handiing: . . 

Enter the years that. vou estimatewaste 
treatment. storage. or disposal began and Fromtve~rt ‘i%o To lver, i.yyj - - -- 
ended at the sue. ‘0 

. 

E Waste Type: Choose the option you-prefer-to complete 

Option I: Select g&rat waste tvpes and source categories. If 
you do not know the general waste types or sources. you are 
encourage8 to descnbe the site in Item I-Oescnption of Site. 

General Type of Waste: 
Place an X in the appropriate 

Source of Waste: 

boxes. The categorres listed 
Place an X m the approprtate 
boxes. 

overlap. Check each appltcable 
category. 

1. Cl Organtcs 1. cl MInIrIg 
2. Itnorgantcs 2 OD ConstructIon 
3. I Solvents 3. 0 Texttles 
4. Cl Pesticides 4. 0 fertilizer 
5. 0 Heavy metals 5. Cl Paper/Printing 
6. Dp Acads 6. Cl Leather Tanning 
7. P Bases 7. 0 fron:Stecl Foundry 
a. 0 Peas 8. Cl Chemccal. General 
9. Cl MlxedMuniupal Waste 9. 3 Pb:rng,~Pohshing 

10. C Unknown 10. 0 Mtlaary/Ammunition 
Il. Cl Eleci.%al Conductors 
.!2. Cl Transfc-mers 
13. C U:rlity C,smpsnies 

A 94 % Saniraw Refuse 
li z-! P!...;.‘lfirvsh 
16. I.! Las Hospital 
17 :‘I UllknOwn 

Option Zrfhis option ioavailabie to persons famthar wtn the 
Resource Conseffatton and t%covory Act (RCPA) Sectron 3#1 
regulat:ons (40 CFR Part 261). - b 

Specific Type of Wasto: * 
EPA has assgned a four-dIgit number to each hazardous waste 
Irsted. ‘0 the reputations under Sectton 3OC1 d RCRA Earer the 
approprtate four-dtg:l number m the bores prowded. A copy of 
the lrst of hazardous wastes and codes can be obrarned by 
ContactlnQ the EPA Region serving rho State tn whbch t-n site is 
tocated. - 

I -i 
I 

~ 
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Ilt, * . . ..e . Federal Rerii / Val. 46. h’o. 72 1 Wednesday. Aprif ‘>9’Jl’ / Notices 
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&&cation 0i Hlzikrdotrs tiaGSt** Side Two . . . . 
F Wat~te Chantity’ Facility Type Total Faqility Wasts Amount 

Place en X in the apftropr~~a boxu! ta 1. 0 Pdes tutu lwl UNWOWOJ 
- . . . ,mtbcate fhe faolny tvpqs bund at tha site. 
t., 2. u l.andTr%atmA _ 
‘.‘. In the “totat lociii~ waste amount” space 

01ve ths estimatsd combned quantcty 
3: yq l.andfdl gruom lwuwl4w - 

.i 
. . bolurne) of huardaus wastes at the site - 4. a Tanks Total Facility Area ( 

t 

using CUbK feat er. gauons 5.0 lmpoundmnt ‘.; 
6. a Undergraund fnje&on 

~LglMcna 

eattmated area sus wf’tiah the f& kt w 
;mttm;~~~~~;~~y y 

2ooo‘ 1 

?. C Drums. Above Gra?Jnd Yes 
_ t: a a Dr~mr Below Gf0d . . . 

. s.aotmtswtvt 

G Known. Swpoctad or l.ikeiy Reteases to the Emriconmant: 
. &ca an X in %ha appropriate baxaa ta indicate any Imawn. suspec+ a 8h0wn a s~swaed 0 bkely #NOW 

. . or II~+ mkaams dwasms to the environment. 

No@: Items Hand I ara optional. Completing these items Ml assit! EPA and State and lacal governments m bcatmg and assass~ 9 
ha2udoua waste Sites. AlThOugh aampleting thu items is nat ragtnr8d. vou aru encouraged ta da LO 

.. H Stetoh Map of Site &cation: (Optional) . 
sketch a map ‘howing-sviata. hiihwavs.+ 

* 

.-* rama Jr afhar pamfnant fandtnarks near 
:. (he sita. Pfaaa att X art tha map to indiie 

‘&kp &!dsiiE *a.. l . 

.’ 
the site bcatioft. &mm arrawPhowing _ 

._ the d1r8uien north. You may substitute a 
publishing map shwqng the site location. I 

. 
8 Description of Si* (Optiorial) - 

Ocscriba the history and presant 
aanc~tons d tha ute. Giva directions 10 
the SW and descnbe anv nearbv wells. 
sprmgs. lakes. oc hourirtg. hdude such * 
dqrmation as how waste was dcspasad 
and where tha waste came from. Provide 

\ any other inlarmatton sr COmmentS which 
may help desaha the aite conditiono. 

4 Signature and Title: 
Tha persan or authartzcd representative 
(wch ag plant managers. superintendants. 
trustees or attornevsl of parums rcrquired 
to nottfy muat *gn the form and provide a 
madtng address taf bfferent than,address 
in Item A). For other parsons prowding 
not*f~ation. tha sqnature is aptlonal. 

_ Check the Qoaes wncch besl desaribe the 
rafationsh~p to tne $110 of tha person 
reqwred to nabfv If vou are not required 
In nnfdv chwr . OrhPr” 

~Owner.Pieaent *- . ’ 
a Owner. Pas8 - 
a Transporter 
CJ Operator. Present 
Cl Oper.afy. Past 
C! Other - - 
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&PA Notifica?iQ o-f Hazardous Waste SF’- 

This initial notification informsflon IS Please tvpe or print in ink. If you need 
raqwred by Sectron 103(c) of the Comprr- addmona: space. use separate sheets of 
henseve Envrronmental Response, Compan- pager. indicate the letter of the item 
satton. and Llabthty Act of 1980 and must whsh appltes. 
be ma8:ed bv June 9. 1991. 

B Site Location: 
inter the.oommon rteme (#f known) and Name al St0 
actual bcatm d the SW. . . 

- . . . .._ _.- .-.. -- St- Adele AQb mvllr-I f?mQs 

Or* *- / ..:_ 
C Person 10 Contact: 

Enter the &me. title fii apphcabie), and Namu ILast. Cm and TIUM -riKwA% &we ENVf~~~~ 
busmsr totephone number of the parson 
to contact regardmgudarmation Phofm ZG44\-~13 
rubmltted on (cus form. 

-n& 
*. . 

: 
.’ . 

D Dates of Waste Handling: 

-. 
* 

Enter the years that yw esttmate waste 
treatment. storage. or disposal began and FfomlYc.ul 1965 ronMt, 1910 = - .’ 
ended at the me. ‘e 

. 

E Waste Type: Choose the option you’preferto complete 

Option I: select g&era1 waste types and source categories. If 
you do no! know the general waste types or sources. you are 
encouraged to descnba the site in Item I-Descnption of Site. 

General Type ot Waste: Source of Wnstct: 
Place an X in the appropriate Place an X 11~ the appropriate 
boxes. Ttie catayories I&sled boxes 
overlap. Check each apphcable 
category. 

1. il Organtcs 
2. 0 lnorgantcs ’ 
3. CJ Solvents 
4. 0 Pesticides 
5. 0 Heavy metals 
6. Cl AC& 
7. 0 Bases 
8. 0 PC& 
9. Cl MixedMunlupal Waste 

10. C Unknown 

1. D M.ntny 
2. 0 Construction 
3. Cl fexttles 
4. 0 Fartllirer 
5. 0 Ptiper;Prrnting 
6. 0 Leather Tanning 
7. 17 Iron.Sleol Foundry 
8. a- Chunvcal. General 
9. n Plattng: Pollshtng 

10. D Mihtary Ammunition 
11. r! Electrical Conductors 
12. tl Trans!ormets 
-13 tl Utlltty. CortlpJnies 

Option 2t This option is available to persons famdlar.wrth the 
Resource Consarvarion and Recovery Act (RCRA) Sectron 3001 
regulations 140 CFR Part 261). . 

. 
Specific type of Waste: 
EPA has ab;:a.led a iour-digit number ‘to ea& hazarco*:s r~es!e 
listed tn the re;ulations under Sectton 3001 of RCRA. En:or the 
approprtate few-dlg:t number tn the bores provrdod. A copy of 
the 11s~ of hazardous wastes and codas can be obtarned by 
coI&x;ng the EPA’Regron servmg the State m whuh tr?e site is 

..- 
. ._ 



-_,_ c . .._. 
. 

% 

c I 
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/1 
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--- - 

i--- -’ Noofication bf Hazardous Waste Sire Side Two 

F Waste Quantity‘ Facility Type Totd Facility iVaste Amount 

Race an X in the approprutto boxes to 
tnuuiate the f8uhty types found at the site. 

l.OPltes . klhcfccc 37.eco 
. 2. 0 Land Treatment 

I-. 
-. 

‘. ’ 

t 
1; 

In thu ‘*total facility Waite 8moUnt” soace 
gtve the esttmated combuwd guantttv 
(dume) of hazardous wastes at the site * 
using cube feet orgallons 

m the ‘Total facifitv 8re8” space. give the 
esclmared 8r88 we which the facilitk2S 
occupy u8lng 8guere feat er 8CUtS. 

3. )rp Landfill 
4. 0 18llks 

5. 0 fmPoundment 6. 0 Und8rg?Ound tnjtction 

7. C Dr:m%. Abeve Ground -acns 
8. 0 Drums. Below Ground . 
9.0 other &ecify) 

. 
G Known. Suspected or Likely Releases to the Environment: 

kxe an X in the aparepriate bows to in&C818 8nv known. suspec,ti 
01 fikoly role8888 of weems to the environment. 

0 Xnown 0 Suspected 0 Ltkel~ w None 

Note: tt8n~ Nud f are Optionaf. Com(lieting theS8 items wff 8SSiv EPA and State 8nd k8i gwernments in loc8Itng 8ocles~es~ 9 
h;nardour waste sites. Although compkting the items is not regy8w.l. you are encouraged to do so 

. . H Sketch Map of Site Locatfon: (Optional) 
Sketch a mev ehowing etreore. highwak . 

. . . . rwtos or other prominent f8ndmarks neer . 
the site. Pl8c8 on X on the mep t0 indicate 
the site location. Dravr en 8rrow showing MM? a-b _ 

.- the duection north. vou nbsy wbStittJt8 8 
pubiishing mep showmg the site foe8tion. . 

. 
_- . 

. - .a 
- 

F”- - 
. 

._. - ., 
. - .- 

. . - . 
: 

I Description of Site: (Optiotiaf) 
- Descrb the history Snd present 

condtttons of the sne. Give directions to 
tho 918 and deSertbe sny neerby wells. 
sptngs. hkos. or housing. include such * 
information 8s how W8st8 was dtspos8d 
and where the waste c8me from. Provide 
any other information or comments which 
may help d8scrtb8 the sit8 conditions. 

J Signature and Title: . 
The person or authortzed repr8Sentative 
(such as prant rnanagws. Superintendents. 

‘trusteeS or attotnevst of persons required 
to notdy must sign the form and provtde a 
niaktg address Iof ddf8r8nt than address 
tn ttem A). For other persons providing 
northcation. the signature is ophonaf. 

_ Check the boies wncch best describe the 
r@attonshlp 10 tne sue of the person 
requtred to notdy If you are not required. 
It? nnpfv ch- . OthPr” 

C Owner. Past 
SBH) 0 Transporter - 

tlD COda 
0 Operator. Present 
0 Operator. Pest 

. 

. . 



-s--m 
__ ___ ___.__ _Y . ..-- *.--.-. .a. . . 

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

un.tcJ StJles *ST &EPA NotificatBn of HazarCfous Waste SE+? Env.rumn2nmr prvlaton 

c 
t i’ Agwwy .* -... _, ’ V.3~‘ngron lx 2&m .^. 

. . This i&id notifiiatiOn informatton 0 
requtred bv Swmon 103kI of the Cempre- 

Please type or print in ink- If you need 
addmonal Space. use separate sheets of 

hensrve Envnonmentaf Response. Compen- piper. Indicate the letter 01 the ttem 
satron. ano t.labJrty Act of 1980and must vvhreh appltes. _ . 

be meJnJ by June 9. f98t. 
.b 

_. 

a 

\’ 

A Person Required to Noti@ . rtht3r I.D ‘a 
%ter We name and address of the person b 
er organmtmn requrcd to-noad* 

I .‘. . . . . ptml sIRElE=f ApIb ~~~VfU~ R&s . 

Qiv Stale zre ceea ~9m . 

B Site Location: . ,.:, 
.f&ter the c&nmae natNetamown~mb’ _ N-dsde lwAuHumEua~c~~ . . 
actl+lalfocatlonoftbNlte. . . . .: 

. . . .--w. . ..-.. --.. 

. 

c Person tocoazactt 
Ettter the name. title lif appf&e), erul NameCLas~.fwsandTtUol 

busmess tet- number of the person 
-NWtAS AMe5 lWk,o~)Jl~j~ 

to contact regarduy mfopNalitJn 
rubtnatti on thm&mt. 

b 
mom 

. 
9. . . 

D Dates of Waste Handling: - : . . 
a Enter the years that you estimate waste - 

weatment. storage. or disposai began and fremtvul 1955 Towew~ 19& t 
_ ended at the sue. ‘.. 

. . 

E Waste Type: Choose ihe option you-prefer to complete 

Option I: Select gkraf w&e types and source categories. ff 
you do not know the generel waste types or sources. you are 
m’UOUr8ged to descnbe the site in ftem I-Oescnption of Site. 

General Type of Weste: 
Place an X in the appropriate 
boxes. The categorres listed 
overlap Check each apphcabk 
category. 

’ 1. 3 Orgamcs 
2. 0 tnorgamcs ’ 
3. s soivents 
4. 0 Posticdes 
5. 0 Heavy metals 
6. w Ads 
7. W Bases 
8. 0 PC8s 
9. g M~WMuniupal Waste 

10. 0 Unluwwn 
11. 

5&W 
,Other (Spectfy} 

--*.--.---.- - .___._ 

Souroe 01 waste: 
Pface an X m thu appropriate 
boxes. 

1. 0 fbLn*ng 
2 0 Construchon . 
3. 0 Textdes 
4. 0 Fertilizer 
8. 0 Paper/Printing 
6. 0 Leather Tanning 
7. fi Iron~~Stocl Foundry 
8. 0 Chemical. General 
9. 0 Plattng/Pol~shmg 

10. Cl Mihtery ‘Ammunitmn 
t 1. 0 Electrical Conductors 
72 0 Transformers 
t 3 -3 Utility Companies 
74 10 Sdnitnry R-:‘:;Pe 
18 i ! Pt?otofirwsh 
18. !.I Lab Hosprt~f 
17 TJ UnlinovJn 
18. r? Other ~Spucxfy) 
em’- - - --- ---- 
--.-_ .- _ - 

-1 

. 
. . 

Option 2~:. This option is available to persons famrhar vvrth the 
&source Conservation and Racoveery Act (ACRA) Sectton 3001 
regulabons (40 CFR Part, 261). . 

Specific Type of Waste: 
EPA has astrgned % four-drgit number 10 each hazardous vreste 
bsted m tk regulations under’ Sect&on 3GGl of RCRA. Enter the 
appropnste four-drgit number m the boves provided A apv of 
the 1st of bmdous wastes and codes can be obcamlld by 
contactmgthe EPA Region servmg the State m whsh ~2 site is 
located. 

a i i 
I 

i 
. . ..- 

C- 

e 
- _ 

. 

- 

}----+ . 

i 

:-- 

: 
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:p”“4- 
h’bttfication of Hazardous Vk&tYkite Side TWO 

* ‘F Waste Qtiantiirj Facifityfyps Total Facility Waste Amount 

Pl;rce 8n X in the approurt;lte boxls to 
tnclate the, fire&y types found at the site. 

t. a Rles w - 
y I” 2 a md fmm&t 

8UbWl.WWWN 
5:: In the “total facilitv waste amount‘* space UNW 

yaw the esttmated combined qumttcty 
., 3. J!& Landfill 

; 
(volume) of hazardous vmstes at the site l 

4. a Tanks TOW Facflity Area 
usi* cubic feet or.gailon% 5. a hnpoundment 

6. a ljmierground Injection 
so-.- boo- - 

tn the ~lctal facifi~ ma” space. give the 
csumated acoa sue whkh the facibs 7. C Oru~~s. Above Ground w3Qs 
occupvuslngsqu8mfauw-. 8. 0 Owma, &bvGmund . 

. s. a owf tse . 
G tcnown. &tspacwd 01 Lfliely Releases to the Environment: . 

. ‘Plato an x inme ~prlaw boxes to Mi l y known. suy=yld 0 Kncwn 0 Suspected a thtf~ tQ the 
w Id&y relo~ses d weaue to the ernfironmont. 

fyme &ma Wand 1 am optronal. Cdnpfering these items wrff assist EPA arrd Stat6 scud local govefnmWUs in kWituW and asusy 9 
hem ww sites Although completing the items is not rssu*cld vou are encouraged to do So 

-- 
*., * H Sketch Map of Site Locatiom (O@owl) . 

8. 
.- 

Sketch a maps streets. highwan’ . 
foutasotottw prominent landmarksneer _ 
the site. Pkce UI’ X on the mop to indicate 
thesitefecation&aw8nar?ow~ _ . NW 
thtt Qreaicn ncrtA You maysubstitute a 
pubfishing tMpShOwingtfWritef0Catbtb. 

,. . . . . 

,@--“Y- . -. 
_ . 

I _ - 
‘. 

‘. .: 
- . 5’ 

. 
- 

. . 

.I 

1 oascription of site (OptioA) ‘. 

_ . Ooscrtbe the hestory and pasent 
condations of the ute. Give direCtloftS to 
the stie and descrbe anv nearfv WJl!S. _ 

. springs. lakes. or houSing. Indude Such 
inbrmation as how waste wes disposed 
and wlwe the weste came from. Provide 

. a- other informatton or comments which 
may help descf~be the site wnditiont. 

- 

J Signature qk.d Title 
The pecan 0I .TNIOWed tepreSentJtlM 
lsuch as pbnt rirarrsgers. superintendents. 
yus!ees or anofnevsf of oersonr requimd 
to nottfy must ugn th.e form and omwle’a 
madlny addressf*fd~ffM3ntthan JddrJSS 
tn ttem A). For othar persons providing 
notdlcatlon. the rylneture is optSorref. 
Check the boxes wnleh best Uescribe the 
miattonsh~p to me site of the person 
r&qulred to noltfv It you are not required, ’ 
tn nntcfy cher . OrnW- 



‘Y ‘&EPA Notificati<> of Hazardous Wage Si:“:) . 
ThfS initid notifiion mformataon ts Please type or print in ink. If you need 
requwed bv Sectton 103fc! of the Compre- addmonai space. use separate Shcotti of 
hensaw Enwronmental Restmnse. Compan- papm. Indicate the fetterof the ~!em 
satcan. JIld I.mbthty Act of 1980 and must 
k mad4td by June a. 198r. 

which opphes. 

D oatesbf waste iiancuiig: . 
. . . 

Enter the years thet you asttmate west0 
treatment. Storage. or dqosal began and From Wwl 19&t - - To 1vew \97*? 
ended Jt the SM. ‘6 

. 

t 
E Waste Type: Choose the option you-prefer to complete 

O&ion I: Sekct’&twat waste types and some c&gorier. H 

I 
you do not know the general waSte tlipos or sources. you are 
encoumged 10 doscnbo.r+ site in ft?m I-0escnptio.n of Site. 

Oemrral Type’of Waeto: 
Place an X in the rppropriaie 
boxes. The cateyortes hued 

. .overlap. Check each apphcable 
. -legow. .i . 

1. 0 OryantcS 
2 a Inorgamcs . 
3. a Solvents 
4. 0 Pesticides 
6. jkt Heavy metak 
6. a Acids 
7. a Bases. 

8. a PCES 
8. s M~xodMunicipel Waste 

10. a Un;cnown 

Source of Warm: 
Exysan X in the eppropnate 

1. 0 Mhng 
2. 3 Construction 
3. a nm8s 
4. Cl Fertilizer 
5. a Paper/Printing 
6. 0 Leather Tanning 
7. Cl iron ‘Steel Foundry 
8. 0 C!ltrmical. Ganiraf 
9. 3 Platmg/Polishing 

10. 0 Mll~trry.‘Ammunition . 
11. Z Efectncal Conductors 
.12. b Transformers 
13 U irtilitv Compnnios 
14 # Sanic*ry Rdi~se 
.15 : ! Photofin;in 
16. 1J Lab Hospital 
17 :‘I UnknovJn 
18 2 O:nw (Speccfy) 
-.-., . - -. .-.. - ..-- - 
_.-- . --..j_- 

. _ 
t&fOtt i: ihls Of&On is JVJtb&fJ tO’fW$OnS k&Jr w*,lh tln? 

-- 

Resource Cwefvation and Recovery Act (RCRA) Sactlon 3001 
._ 

regularwas (40 CFR Part 26 I). 
., 

- 
. . 

spocifie Typo of Wasta: 
EPA has asstgned a four-dqit numoer to each heaarcto..s waste 
&ted m the regulations u’ndsr Sectmn 3001 of RCRA Er?ter the 
approprtate four-digtt number tn the boxes &row&d. A copy of 
the’ltst of hazardous wastes and codes cah he otuamec: bv 
contactmg the EPA Region ‘serving the State tn whch t% site is 
bcated. 

~ 

-de 

. - 

. . ,. 

. .- 

_. 

El . 

-w ‘- 

_ 

. . 

. e- 

- - 

. - 

--- 

. 
. 
. 
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. . WoUficatMfi 01 Hacortlow Waste Site 

F Waste Quantity’ 
Race an X in the rpttropraate &a~* to 

2. meate the lact~ tvpes lound at the site. 

., % tn the ‘Total f&i* waste amaunt” space 
. . gwe the estcmated combined quantcty 

., &olume) 01 hazardous wastes at the site * 
. wing cube f0ctor.gallons. 

1. 
In the 3otol hilily wea” apace+ give the 

. eerimated area size which the facilities 
o-PYuIHIow-fQ~~- 

Side Two 

Facility Type 

l.OPdes 
2. a ubnd Treatmint 
3. OCundsrr 
4. a Tanks 
a a InWoundment 
6. 0 Underground Injection 
7. C Drwm. Above Ground 
a U Orumr. Below Ground 

totel Fecility Waste Amount 

- . 

P- 

Total Focilily Area 

WCI - 

N~ttemsHa~I#ro@onal. ~~it~wrtlaorirtEPAandStatebnd~1 gou0mMmls m focatmg ind assess 9 
hazardous waste sItea. Atthough comgkting the items b not rcquirad vou are encouragad to do so 

ii- 

‘*. 

Sketch Map of Site Laution: @pliiai) 
9kelch a map slwwng stmam highrmyr: 
routes or other proalfwnt landmarks mar 
thesit~PtaceanXorttbmapwindicat0 
the site toution Oraw an arrow B 
the&rectionnorth.Younuysubstittttea .. 
pubI~mapshowingdleriNlacnion. 

. 
- 

VUPN 
. 

. 
, 

‘. 

. . 

. 
. . 

.-_. ‘, 

,a@-+ - -. 
. . ,: 

. : . 
._. .y- 

e . . 

i ‘. . I. 

. . . . . 

- 

4 0080tiption of Sitet mghnaO .. 
a Oesutbe.the history 8nd present 

cond$tlons of the saWGive directions to 
the site and danrtba an~.rtaarby welk 
springs. lakes, or housing. lnctude such - 
information as how w+asta was disoosad 
and where Me waste came from. Provide 
any othar informaton or comments whid\ 
may help deambe the site condiiions. 

. 
: - 

J Signature and Title: 
The pefsoi of Suchowed representative 
(such as plant managers. superintendecits. 

N- %&‘A5 t. AM+ i 
-. ... p Owrw. Presim -’ 

trustees or attorn- of persons required a Owner. Past 
to noufv must s4gn the form and provide a SWU!l 
matltng address (11 different Ihan address 

. a Transzirer . 
‘a 

@n mm A). For other persons providing 
notbcatron. the slgnatum is opttonat. Cal* ” * stats 

0 Opcraxor. F+tasana 
zlotade C Opars:+. Past 

Check the hoses wncch bsst dascribe the nti C. & .,+l;lgt. Cother . . ‘= retanonshrp to me slta of the person 
rertutred.10 not+ If you are not requirad, s*vfiu* 
WI ruwfv chew ’ Othw” 

,- Eilmoll1sasI;AL.‘~~~~* -. ” : 
pltuual-llsQl+l c?ul.ruml w...- 
alwmedcruse-Mm .- . . - 

> c-’ 
- - I -_ s. - 

., 
. 

. 



2. 

.t- . . V&h.npmn Oi 2&60 

ihis initiat notification mforrnatton :s 
requtrcd by Sectton lO3lc) of the Compre- 

Please type or print in ink. It you need 
addmonal Space. use seoarate sheels of 

hensave Erwuonmental Resoonse. Cornpen- paver. Indicate the tatter of thb;tem 
sate. an0 Ltabdrtv Act of 1990 and must 
be mathtd by June 9. 1981. 

whrch apphes. 

A Person Required to Notify: . 
Enter the name and address of the purson NJmr NAVAL AIR ~~&OPMENT. CEU-EP 

3 or organtzmon requtrad iono@~ 
. StWM 

._ . 
WAR 

&U.IL~~~U;G ILOADS 

CW La10 2~D‘hU. 10974 
8 sit. Locatii: . . 

Entar the comcnon nmu;u&&$,&- 

‘actual t0catwn of the sate. 

. Named Snc l&ML Aig&VlELDFi~ CJEkjmc 
. . . . 

_ _I_LI.-....-.. swdmw’~b.3~WlLLE fQ&ps - 

. CW . Mtusw Coww Euclc!! stu.‘Q~ 2-w ‘mmf . 
. C Penon to Contan: -’ 

Enter the name. title (if appkableL a;rd’ Nsem I’a¶l. a%?s and tnw 
business telephone number of tfw p0rwn - 4w3\\3 

EiUIC&?WWA~ 
to Contact mgardmg mfoqnation 

morn 
. 

subnutted on this form. 
-wm lvM&& 

. 
_’ _’ 

D Dates of Waste Handling: . . 

Enmr lhe years that you esttmate waste 
treatment. awage. 01 dtsposal began and From,v& I9 55 lo lean 
ended at the me. - l . 

MO ,: . . -- 
. . 

. 

c 
E Waste Type: Choose the option you- prefer to complete ., . 

Option I: Select gineraf,waste types and s0urce categories. If 

j 
you- do noi knaw the general waste types or sources. you we 
encouraged to descrtbe the site in Item I-Oescnption of Site, 

General Type ot Waste: 
Place an X in the appropriate 
boxes. T!Gz ca!&gorirs Itsted 
overlap. Check each appltcable 
cat-egory. 
i 
1 .O Orqantcs 
2. B Inorgamcs 
3. #& Solvents 
4. 0 Pestictdes 
5. ‘PI Heavy metafs 
6. 0 Acids 
7. a Bases 
8. Cl PCES 
9. U MaxedMuniopal Waste 

. 10. a i,hkn~~n 
11. Et Ot’lrr (Specify) 

Source of Wastu: 
zafasan X tn the rppropnate 

. 
1. 0 IMlnlny 
2. 0 Construcuon 
3. CJ Textales 
4. 0 Fertilizer 
5. c3 Paper/Printing 
6. Cl Leather Tanning 
7. 0 lron!‘Stecl Foundry 
8. 0 Chemtcal. General 
9. 0 Pl:rt,ng/‘Pohshmg 

10. fl Mlhrsry.‘Ammunition 
11. Cl Electrical Conductors 
.12. 0 Transfornwrs 
13. 0 Utilirv Companies 

.14 I Sanirarv Akt.se 
15 Photo!:. :. _ .3 _ _ 
16. IJ Lap Hcc::.c.~t 
17 0 Urrknowl 
18. ?, Other (Speofy) 
-- I-- - - I - 
--.. . - _-. -_- 

. . 

Option L ?h& option is. available to parsons famgbar mm the .- 
Resource Conservattan and Recovery Act (tXRA) Se-on 3(x)1 
regulations (40 CFR Part 261). ’ - 

. 
Specific Type of Waste: 
EPA has asstgoed a !our-degit nun&w to eac5 harardtils waste 
lIsted m tke regulmans under Section 3001 ot RCRA. Ertcr the 
aooroonate four-d&act numbei in the boxes prowded. A ZODV af 
aii Jr& of hazardous wastes and codes can be obtamed TV;. - 
umtactmg tha EPA Region serving the State tn wht+ t!% site is 
locatud. . : 

c-i 
.pq 

. 

. 
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* ’ Notrtication of Hazardous Mfaste Site Side Two . 

F Waste Quantity’ Facility Type Totd Facility Waste Amount 

Place an X in the appropruua boxrrr to l.OPrles . KiJolod 
1 

tndcate the facrbty types found at the site. 
CUhlc h?et 

2. 0 Land Treatment 
f. 
‘. In the “total facility waste amount” spac8 

yve the esttmated combmad quanttty 
. 3. W&~&Q 

. 
(volume1 of hazardous wastes at the site * 4. 0 Tanks 

, 

1 

using cubrc feet or gallons. 6. U Impoundment 
;.. 

m the lotal facifitv aree” space. give the 6. 0 Underground Injection 

4J cytrmated area srze which the facilities 7. C Drvms. Atme Ground 
cccuoy usmg square feet or acres. 6. 0 Drums. Below Ground 

I 3. u other rspecitv, 

0 Known. SuSp8Ct8d Or LikdY 88i88SOS 10 the Environm8rttt 

‘place an X in the..appropnz*e boxes to ind&eanY known. suspected 
01 likely rel8ases of Wastes to the environment. 

G Known 0 Suspected C Likely B None 

fWt8: tt8ms Hand I8meptional. Completing these items vr;fi assist EPA and State and local governments in locarmg and zg 
hazardous W8818 Sites. Although tomplccing thu items IS not regurred. You are encouraged to do so 

-- 
H Sketch Map-of sit8 &ocalion: (Gpliona() 

Sketch 8 map showing str88ts. highwaYs.- 
. routes or other pmninant lendmarks near 

the we. Ptaut an X on th8 map to indicate 

. . . 

the Sit8 location. Oraw an arrow showing _ 
- MPP’ chsdlps~~’ [S\IE SC;)’ . . 

tnc du8ctipn north. You msy substitute e 
pubhshing mop showing lh8 site tocation. 

-.. I. . * 

. 

. 
- P. 

. 
-- 

. 

..- 

a 

1 Oesctiption of Site: (Optional) 

Oescrtbe the historY and present - 
contf;hons of the Srt8. Give direCtiOnS IO 
the sate and descnbe any nearby wells, 
spmgs. I~kes, or houaing. lncl.ude such. i a _ 
informatron as how war38 was drsposed 
and where the waste came from. Provide 

.-. any other informabort or Comments which 
may help deacnbc th8 site conditions. 

,j Signature aPd litf8: 
The person or authorrzed representative 
(such a$ plsirt m~nirgeis. superintendents. 
trustees or arcorneps) of persons requtrad 
to nohfy must sign the form and provide a 
mahng &l&ess 111 drfferent than address 
m ttem A) For other persons prowding 
norcfccatton. rhe signature is opuonal. 
Check the boxes vrnlch best describe the 
rclatloosiw to tne s:te of the person 
rrquued to nordy If you are not required 
WI nmfy ehprv, Ocmr” 

- . 

Nom. -I-wwwb cd AME5 bt Owner. Present y . 
i t 

0 Owner. Past 
!3lmel 0 transsortcr. d 

CW f?atv 
0 Operator. Present 

a0 coda C Ooerater. Past 
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i. 
,4-i . . 

&EPA Notificatii? of Hazardous Waste &I;) . 
. 

This initial notification mformanon IS Please type or print in ink. If & need 
requwed by Sect*on 103(c) of the Compre- adddtonal space. use separate sheets of 
henstve Envnonmentat lesponsa Compen- paper. Indicate the tetterof the Item 
satmn. and ftabtktv Act of 1980 and must 
be.matlril by June 9. 198t. 

whtch appltea. 

1 .B Sit& Location: 
bter the comtnonneme~ftf Lno;;;;Lurc) 

lhlhk-.Alk DEl&pk~ :mm . ‘- d “e 
eauellacauondmeuu. . 

_ - 
‘. .._-_. -a. -. 

s!JIs aoGwafS97~ i 

C Petion to Contactr 
Enter the name tit10 (if eppf&bfeL and N~~tLm.fwsradTc~W 

busmess rolephone number of the person 
AM= v 

to contsn ra9udrrq rnfwrnation fham 2\Q-44\*31\3 
submitted an thn founi 

M MMctg t- . *. - 

0 Dates of Waste Hand&g: . . . 

Enter the years tha you estimate Wolu% 
treatment. storage. or dtspoaaf began and Fmc~Yar, lo crwn 1gjLj .: . . 

ended at the ute. ‘e 

. . 

E Waste Type: Choose the option you-prefer to complete 

Option I: Seiect g&era) waste types and source categories. If 
you do not know the general waste types or sources. you are 
encouraged to descnbe the rite in Item I-Oeocnption of Site. 

General Type of Wastet 
Place an X WI the approoriare 
boxes. The categones ksred 
overlap. Check each applrcable 
category. 

Source of Wasrfl: 
Place an X 10 the approprtate 
boxes. I 

1. 0 Orgsnrcs 
2 0 Inorgamcs ‘, 
3. 0 Solvents 
4. 0 Pestictdes 
5.. 0 Heavy metals 
6. 0 Actds 
7 0 Eases 
6.0 PC8s 
9. 0 MlxedMuntctpal Waste 

10. 0 Unknown 

1. Cl Menin 
2 0 Constructron 
3. Cl Textties 
4. 0 Ferttlizer 
5. 0 Paper/Printing 
6. 0 Leather Tanning 
7. t3 Iron/Steel Foundry 
8. 0 Chemical. General 
9. 0 Plattng/Polishtng 

10. Cl Miktary/Ammunition 
If. 0 Electrical Conductors 
12. Cl Transformers 
13. 0 Utilny Compsnies 
14 1 Sanimrv Rafusc 
15 ;.: Pl’v:+msh 
16. ff till, bhJSpltdl 

17 !3 Unknown 

Option ZThiS option ia available to persons famrhar mtn the 
Resource Conservation and Riiv~ Act (RCRA) Sectton 3001 
regulations (40 CFR Part 261). - 

. 
Specific Type of Waste: 
EPA has assqned a four-drglt number to ea& hazardour waste 
listed m the regulations under Sectton 2001 of RCRA. Enter the 
appropriate four-digit number m the boxes provtded. A copy of 
the bst ,of hazardous wastes and codes can be obtmned bv 
cen:actmQ the EPA Region servinff tho State tn whrch the site is 
lcceted. - 

~. 
.- 

.- 

- - 

I 

- . 

. 
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--kiG . .Feded Registet?7ol. 46. No. 72 f Wednesday. April IS.‘91 / Notices 
-- 
. . 

Notrficatiori of Hazardous Wmte Site Side Two 

/“” F: Waste Quantity 
.- 

Facifity Type Totei Facility Wsste Amount 
Pl.rce an X in the a~poprmto box&% 10 

- mdeate the facdrty types found a1 the site. 
1. G Pdes 

- 2. 0 Land Trttawnkbt i_ 

. 

f . . 
-: 

In Ihe “IoM facilii wasre amount” space 
gave the esamated combmad quanutv 

3. ~Landfill 

(volume) of .haadous wastes et the site * 4. 0 Tanks 

using eubtc feet or galtons. 5.0 Impoundment 

an the “rcrtaf faciicty area- space. giye the 6. 0 Underground Infee& 
6stino:ed 8rea sua which the facilities 7.Z Owns. Ahe Ground 
accupy usmg sauam feet or acres. S 0 Drum% Below Ground 

Total Facilitv Area 

- : 9.ru other macifv) 

G Known, Suspected of iiJce& Releases 80 the Environment: 

‘Pkico an X in theapprcpdte boxes to in&ate any kmwn. suspecpd. 
01 likiw rele8sos d weetea-to the environmant. 

U K~?WII Cl Suspected 0 Like$’ &fUone 

NoCc ftems HarId f areoptforlaf. Compkting these it8m wz!f as@ EPA and Srate and focal govQrnmenrs,in fucmng and assass 3 
hazardous waste sites. Although completing the aems is not requtred. vou are encouraged to do 50 

-a 
. ti Sketdt Map of Si Location: (Optional) 

9ketch a map shewing sireeta, hWway4 
..:/ : routes 01 other prominent landmarks near 

: 
the site. Plaoe an X on the map lo indicate 
the site location. Draw an arrow showing _ MhP’ EMmqj (Skti i?iiii * - 

c 
the duoa~on north. Vou may substitute-a 
publishing map showjng the site location. 

l . -.- 

. ‘. . . 

,’ 
N 

. . 
- .# 

. 

. .’ _. . 
..__ . . 

. . . 

I 

1 Description of Site: (Optiod 
Doscrib8 the htstory and present 
conditions of the ate:Giv8 directions to 
the site and doscribe any nearby wells, 
spmgs. talus. or housing. Includesuch t 
information as how waste was disposed . 
and where Ihe waste came from. Provide 

. any other informalton or comments which 
may help descrtbe the sit0 conditions. 

.J Signature and Title: 
The person or authonred representative 
(such as plant managers. superintendunls. 
trustees or ortorn-j of parsons required 
lo nortfv must s$an the farm and urowde a 
ma&gVaddress 111 ddterent than-address 
III Itern A). For other persons providing 
nordlcatron. Ihe wgnature is opttonal. 
Cback the boxes wnlch best describe the 
rolouonsh~p to me we of the person 
reqlrtred lo noitfy If you are not required, 
ln nntdy chwv ’ OthPr” 

- 

.- ’ 
, 

, - - -_ 
. 

- .. . . . . . _ . ( . __ .; ,. 

s -- 



fhis initial notification mformatlon IS 
rcqutred by Sectron 103fCJ of the Compre- 

Please type or print in ink. If vat: riced 
addlttonal SpacB; use separate sheets of 

henstire Eovrronmental Response. Campen- paJar. Indicate the lette.rof the :tem 
sat~)n. ano Llabrhtv Act of 1980 and must 
&f m~tli?4 by June 9. 196t. 

whtch applteo. 

A Person Required to Notify , 

Enter tt?i name and address of ?he person 
t’ .- or organmmsn required tmao~fy. 

. .- . \ AfiB ~Cl&@jVIl.L~ ‘-kBS 

eiv udAlZPufQ+ft#& S:.Wl Z~Ocaleo (897ca 

B Site Locatiou: 
Enter the common name.(i) knot&& N’(M 0i s’n bwkA\Q beJAoQMm Cm= 

8ctual focatton of the sua .._ . 
. .,- ,.-._. Ilm,- 

COWW S!OfO . Cd” \I1IAaMm #q PA tqced \fgQtrJ&. 

c Person to contactz -. . . 

&mr the name. titf@f a&aEfJ end 
busmess talephone number of the person 
to contact regardmg tnforfnati08t 
subntttteab on ttus Wm. 

. _- 

D Datesof Waste~Handhg: . . . 

Enter the yaan that you estmtat~ waste 
treatment. storage. or drsposaf began and FrmcY.mr; To lv*rt \9so :: - 
ended at the s(te. ‘4 

. 

(. E Waste Type: Choose the option you’prefer to complete 

! 
Option I: Select g&era1 waste tvpes and source categories. If 
you do not know the general waste types or sources. you are 
encouraged to descrtbe the site in Item I-Oescnption of Site. 

General Type of Waste: 
Place an X m the appropriate 
boxes. Tt?e categories listed 
overlap. Check each appttcable 
categqy. 

1. g Of~~~r.CCS 
lnordanus 

-. 
2. G ’ 
3. I Sofrents 
4. 0 Pestiudes 
3. 0. Heavy metals 
6. 0 Acods 
7. 0 Eases 
6. 0 PCEs 
9. Cl h%red Muntcipal Waste 

l& C U-.knowr. 

Source of Wasts: 
Place art X m I:W approprtate 
bores. 

1. U Mmtny 
‘2. ti Construttlon 
3. 0 TextlIes 
4. D Fertilizer 
5. 0 Paper/+ntiog 
6. 0 Leather Tanning 
7. U Iron;Steul Foundry 
6. 0 Chemtcal. Geneial 
9. 0 Ptatmg.‘Polishing 

10: Cl Military.‘Ammunition 
11. 0 Ekctrlcal Conductors 
12. Cl Transformers 
13. 0 Utility Compsnies 
14. XSani??rv &fuse 
15 ; “~~.itoflrlish 
16. :! Lilt) .kkW,ltJl 
17 rJ lJnknov:n 
16. ;I O:her ISpecIfy) 
-*-_. _. - - .- __- 
-. - . -. _ _.-- 

Option 2~Ths option isavadable to persons farmhar nrtn the 
Resource Conservation and Recovery Act IRCRA) Secbon 3001 
regulartons 140 CFR Part 261). . 

Specific Type of Waste: 
. 

EPA has asstgned a four-dtgit number to eactr hazardoti waste 
listed In the regulations under Sectlon 3001 of RCRA. Ester the 
appropriate four-dlgit number in the bo*es provtded A copy of 
the hst of hazardous wgstes.and codes can le obtamed by 
contactmg the EPA Region seaing the State m whtch a!!e site is 
beeted. - 

B 

~ kz-- 

-- - 

. 
-- 

- . 
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. Fed&al Rcqistet~Vd. 46, No. 72 / Wednesday, April 15. _ A / Notices 
7-- -- . 

xa”cc Notthcation of Hsuwdous waste Site Side two 
I 

F . .W.aste Ouantity’ Facility Type Total facility Waste Amount 

.:. 
4. 
*. ; 

. 

Place an X in the afrpmfxritte bores to 
tnduata the facdrty typesfound at the she. 

In the “total faciliy waste amount” space 
gcva the estimated comt~uwd quarutty. 
&olymel of hazardous wastes at the tits * 
using t&c feet or gallona 

tn the %tal faeihty areq” apace. givb the 
Mtmattd area Size which the faitilitles 
ocmbpvuarngsquarefeetoraaea. 

1 c Pllas 
2. c Land 7reatmLt 

2. R &andfill 
4. 0 Tanks 
5.0 lmpoundmem 
6. C Underground Injection 
7. t Drvs. Move Ground 
8.0 Drums. Below Ground 

Total Faciity hea 
. 

s#l”Y. Irr 

a s.oDthtr6ptcw 

‘G . Known. Suspectedor Ucefy Releases to the Emvironme& 

-- 

-. 

‘P~ICJ an X in thm appropriate bows to i&ate atp known. auapacj~XI. 0 lcncwn 0 suspected 0 W8lV 
I4 NOW 

. . . . qr f&t reltaaw of weeted to the envimnment. 

Notm Items Hand I are.- Completing tnas~ &ms rrnll assist EPA and State and local governments m locattng and :Gb 
~WJ~OUJ waste situ. Althmtgh. completing the Irams i8 not relined. vou are encouritged to & +o 

‘-*’ H sk8tdt Map of sfto Locatfon: fOptiorw 
Sketch a map showing.stwat% highs& . 

. . -.* r044m 01 0th~ pmtninant landmarks near _ 
. the site. Place an X on the map to indicate 
., the*tefocationDrawanarrowahowhtg _ 
‘. the Meetion north. You msy substitute a 

publ~shingmapahowjngthesitelocation _ 
c .* 

. .- . 
_. 

. . 
\ _.. . . 

-.: 

.- 
r”l . 

. 

. . _ . 
. 

: l 

-- 
? e Description of Site: (Optiokal) 

Dcscrlbt the history and pmWnt 
condlhons of the ate. Give directions to 
tho srte and descrtbe any neatby wells. 
spmgs. lakes, or housmg. Include such . 
information do how waste was disposed 

, 

and where the waste came from. Prowde . any other information or comments which 
may help dascrtba the aite conditions. 

. . 

:- Signature and Tide: 
The person or authorlZed representative 
fsucn as plant managers. superintendents. 
trustees or artotneys) of persons requtrad 
to nottfy must sign the fcrm and prowde a 
mstlmp address (If drfferent then address 
m ttem 41. For other parsons prowdmg 
mtrfrcatlon the rgnature is optconal. 
Check tna bores wnlch bast dascnbe the 
?al.WOnShtp to tne sne of the person 
required IO nohfv If you are not required 
In nnldy eherx . OtttlW 

N.ww 7umAS C. bMS WOwner. Present . 

SvrPl 
0 Owner. Past 
0 Transporter 
0 Oaeratqr. Presrm 
0 Optrat&. Past 
c Other 

.’ 
. 

.- -. . + -- 

- - Cd -. , v 
-2 

. . 

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



APPENDIX B 
ANALYTICAL DATA 



SITES 6 AND 7 
SURFACE SOIL DATA 



11129197 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

aluminum 

antimony 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium 

cobalt 

cower 
cyanide 

iron 

lead 

magnesium 

manganese 
mercurv 

nickel 

potassium 
selenium 

silver 

NOTES: 
J -_ 
u -- 

UJ -- 
UL -- 
UR -- 
L __ 
K -- 
B -. 
R -- 

mghi I Wks 

TABLE 1 
DRAFT 

ANALYTICAL RESULTS FOR SURFACE SOIL - Site 08 
Page 1 

13800 

6.1 R 

7.5 1 

161 

1.3 

5.9 

2750 

25 

12.5 

316 

1.2 U 

27400 

278 

3010 

958 

0.05 u 

19.6 

973 

0.74 u 

11.4 K 

132 U 

0.92 u 

35.1 

360 K 

12200 

5.7 F 

4.8 I 

48.2 

0.98 

0.79 1 
936 

13.6 

11 

40.6 

1.2 1 
18200 

9.1 

1870 

450 

0.06 1 
9.9 s 1 

546 

0.69 1 

0.69 1 
54.3 1 

0.87 L 

25.5 
30 P 

NAWC, WARMINSTER, PENNSYLVANIA 

S6-SS-06-05 S6-SS-06-07 

S6-SS-06-05 S6-SS-06.07 

Surface Soil Surface Soil 

S6-ss-06-08 

S6-ss-06-08 

Surface Soil 

S6-SS-06-09 

S6-SS-06-09 

Surface Soil 

S6-ss-06-I 0 

S6-ss-06-10 

Surface Soil 

S6-ss-06-11 

s6-ss-06”11 

Surface Soil 

S6-ss-06-I 2 

S6-SS-06-12 

Surface Soil 

40.8 KI 40.6 KI 47.8 KI 153 K( 52.5 Kj 30.8 Kj 35.7 t 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Va!ue is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 



11129197 
TABLE 1 

ANALYTICAL RESULTS FOR SURFACE SOIL - Site 08 

NAWC, WARMINSTER, PENNSYLVANIA ’ 

DRAFT 

Page 2 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

S6-SS-06-03 

S6-SS-06-03 

Surface Soil 

S6-SS-06-04 

S6-SS-06-04 

Surface Soil 

S6-SS-06-05 

S6-SS-06-05 

Surface Soil 

S6-SS-08-07 

S6-SS-06-07 

Surface Soil 

S6-ss-06-08 

ss-ss-OS-08 

Surface Soil 

S6-SS-06-09 

S6-ES-06-09 

Surface Soil 

S6-ss-06-I 0 

S6-ss-06-I 0 

Surface Soil 

S6-ss-06-11 

S6-ss-06-I I 

Surface Soil 

S6-SS-06-12 

S6-SS-06-12 

Surface Soil 

SEMIVOLATILES uctlkg Wkg Wkg udkg Wkg Wkg udkg udkg Wkg 

I ,2,4-trichlorobenzene 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
I ,2-dichlorobenzene 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 

1,3-dichlorobenzene 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 

2,2’-oxybis(I-chloropropane) 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
2,4.%richlorophenoI 980 U 970 u 1000 U 940 U 960 U 990 u 1000 U 930 U 960 1 
2,4,6-trichlorophenol 410 U 406 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 

2,4-dichlorophenol 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
2,Cdimethylphenol 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 

2,4-dinitrophenol 980 U 970 u 1000 U 940 U 960 U 990 u 1000 U 930 U 960 1 
‘2,4-dinitrotoluene 410 U 400 u 420 U 390 U 400 U 410 U 410 U 380 U 400 1 

2,6-dinitrotoluene 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 L 

P-chlorophenol 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 I: 

2-methylnaphthalene 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 U 

2-methylphenol 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 U 

P-nitroaniline 980 U 970 u 1000 U 940 U 960 U 990 u 1000 U 930 U 980 U 

2-nitrophenol 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 U 

3,3’-dichlorobenzidine 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 U 

3-nitroaniline 980 U 970 u 1000 U 940 U 960 U 990 u 1000 U 930 U 960 U 

4,6-dinitro-2-methylphenol 980 U 970 u 1000 U 940 U 980 U 990 u 1000 U 930 U 960 U 

4-bromophenyl phenyl ether 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 U 

4-chloro-3-methylphenol 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 U 

4-chloroaniline 410 U 400 U 420 U 390 U ,400 U 410 U 410 U 380 U 400 U 

4chlorophenyl phenyl ether 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL -- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 

,f. ,, B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

. 

i \ ) :’ 



1 I/29/97 
TABLE 1 

ANALYTICAL RESULTS FOR SURFACE SOIL - Site 00 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 3 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

S6-SS-06-03 S6-SS-06-04 

S6SS-06-03 S8-SS-06-04 

Surface Soil Surface Soil 

S6-SS-06-05 

S6-SS-06-05 

Surface Soil 

S6-SS-06-07 

S8-SS-08-07 

Surface Soil 

S6S.S06-08 

S6-ss-06-08 

Surface Soil 

S6-SS-06-09 

S6-SS-06-09 

Surface Soil 

S6-SS-06-I 0 

S6-SS-08-I 0 

Surface Soil 

S6-SS-06-11 

S6-ss-06-11 

Surface Soil 

S6-SS-06-12 

S6-SS-06-12 

Surface Soil 

SEMIVOLATILES uglkg @kg u&kg wfkg @kg wlb u@kg udb Wkg 
4-methylphenol 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
I-nitroaniline 980 U 970 u 1000 U 940 U 960 U 990 u 1000 U 930 U 980 1 
4-nitrophenol 980 U 970 u 1000 U 940 U 960 U 990 u 1000 U 930 U 980 1 
N-nitroso-di-n-propylamine 410 U 400 U ‘420 U 390 U 400 U 410 U 410 U 380 U 400 1 
N-nitrosodiphenylamine u 410 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
acenaphthene 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
acenaphthylene 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
anthracene 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
benz(a)anthracene 42 J 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
bento(a)pyrene 410 U 400 U 45 J 390 U 400 U 410 U 410 U 380 U 400 1 
benzo(b)fluoranthene 61 J 400 U 54 J 390 U 400 U 410 U 410 U 380 U 400 1 
benzo(g,h,i)perylene 410 U 400 U 48 J 390 U 400 U 410 U 410 U 41 J 400 1 
benzo(k)fluoranthene 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
beta-chloronaphthalene 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
bis(2-chloroethoxy)methane 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
bis(2chloroethyl)ether 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
bis(2-ethylhexyl)phthalate 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 46 1 
butylbenzylphthalate 410 U 400 U 420 U 390 U 400 U 49 J 410 U 380 U 400 1 
carbazole 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
chrysene 53 J 400 U 420 U 390 U 400 u 410 U 410 U 380 u 400 1 
di-n-butylphthalate 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
di-n-octylphthalate 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
dibenz(a,h)anthracene 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
dibenzofuran 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
diethylphthalate 1 410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 

LIATCC. I.V.C..“. 
J -- Value is considered estimated due to exceedance of technical quaiity controi criteria or because result is less than tha YVIILIYI. . .v.,w..-w P-n+r-*t R=mlkwi Quan!i!a!ion Limit (CRDL). 
U _- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 

& : 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 

L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -_ Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE 1 

ANALYTICAL RESULTS FOR SURFACE SOIL - Site 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 4 

DATA SOURCE: 

SAMPLE DATE: 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL -- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 

J B -- 
:s 

Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
e: R -- 

‘i..: 
Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE I 
11129197 

ANALYTICAL RESULTS FOR SURFACE SOIL - Site 06 

NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: S6-SS-06-03 

LOCATION: S6-SS-06-03 

DATA SOURCE: Surface Soil 

S6-SS-08-04 

S6-SS-06-04 

Surface Soil 

S6-SS-06-05 

S6-ss-06-05 

Surface Soil 

S6-SS-06-07 

S6-SS-06-07 

Surface Soil 

S6-S-S-06-08 

S6-ss-06-06 

Surface Soil 

SAMPLE DATE: 

VOLATILES ualkg wW 

I I 

I uglkg I uglkg 

ethylbenzene 1 11 UI 12 UI 13 UI 12 UI 12 U 
methvlene chloride 1 11 Ul 2 Ul 27 Ul 12 Ul 18 U 
styrene 11 U 12 U 13 U 12 U 12 U 
tetrachloroethene 11 U 12 U 13 U 12 U 12 U 
toluene 15 J 12 u 5 J 12 U 12 U 
bans-1,3-dichloropropene Ii U 12 U 13 U 12 U 12 U 
trichloroethene 2 J 1 J 2 J 12 U 12 U 
vinyl chloride 11 U 12 U 13 U 12 U 12 U 
xylene (total) 11 U 12 U 13 U 12 U 12 U 

DRAFT 

Page 5 

NOTES: 
J “” 
u -- 
UJ -- 
UL -- 
UR -- 
L “” 
K “” 
B “. 
R “” 

Value is considered estimated due to exceedance of technicai quaiity coniroi criteria oi because resttilt is !es @ .J *h*n +ha rnnrrsrr Rmuired Quantitation Limit (CRQL). .I,“,, .I,., i- . . ..--. .--) 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE 1 
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ANALYTICAL RESULTS FOR SURFACE SOIL - Site 
DRAFT 

06 
Page 6 

NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

S6-SS-06-03 

S6-SS-06-03 

Surface Soil 

S6-SS-06-04 

S6-SS-06-04 

Surface Soil 

S6-SS-06-05 

S6-SS-06-05 

Surface Soil 

S6-SS-06-07 

S6-SS-06-07 

Surface Soil 

S6”ss-06-06 

S6-ss-06-08 

Surface Soil 

S6-SS-06-09 

S6-SS-06-09 

Surface Soil 

S6”ss-06-10 

S6”ss-06-I 0 

Sulfate Soil 

S6-ss-06-I 1 

S6-ss-06-11 

Surface Soil 

S6-SS-06-12 

S6-SS-06-12 

Surface Soil 

PESTICIDESIPCBS ‘-@kg Wkg Wkg Wkg Wkg Wkg Wkg w% Wb 

4,4’-DDD 4 R 4 U 4.2 U 3.9 u 4 U 4.1 u 4.1 U 7.7 J 4 1 
4,4’-DDE 4.1 U 4 U 4.2 U 3.9 u 4 U 4.1 U 4.1 U 3.8 u 4 1 
4,4’-DDT 5.3 R 4 U 4.2 U 3.9 u 4 U 5.5 J 4.1 U 6.5 4 1 
Aroclor-1016 41 U 40 U 42 U 39 U 40 U 41 U 41 U 36 U 40 1 
Aroclor-1221 .62 U 81 U q 88 U 79 U 61 U 83 U 84 U 78 U 81 1 
Aroclor-1232 41 U 40 U 42 U 39 U 40 U 41 U 41 U 36 U 40 1 

Aroclor-1242 41 U 40 U 42 U 39 U 40 U 41 U 41 U 38 U 40 1 

Aroclor-1248 41 U 40 U 42 U 39 U 40 U 41 U 41 U 38 U 40 u 

Aroclor-1254 490 40 U 42 U 39 U 40 U 41 U 41 U 38 U 40 c 

Aroclor-1260 41 U 40 U 42 U 39 U 40 U 41 U 41 U 38 U 40 U 
aldrin 2.1 u 2.1 U 2.2 U 2 U 2 U 2.1 U 2.1 u 2 u 2 U 

alpha-BHC 2.1 U 2.1 U 2.2 U 2 U 2 U 2.1 U 2.1 u 2 u 2 U 

alpha-chlordane 8.2 2.1 U 2.2 u 2 U 2 U 2.1 U 2.1 u 2 u 2 U 

beta-BHC 2.1 U 2.1 U 2.2 u 2 U 2 U 2.1 U 2.1 u 2 u 2 U 

delta-BHC 2.1 U 2.1 U 2.2 u 2 U 2 U 2.1 U 2.1 u 2 u 2 U 
dieldrin 4.1 U 4 U 4.2 U .3.9 U 4 U 4.1 U 4.1 U 3.8 u 4 U 

endosulfan I 2.1 U 2.1 U 2.2 u 2 U 2 U 2.1 U 2.1 u 2 u 2 U 

endosulfan II 4.1 u 4 U 4.2 U 3.9 u 4 U 4.1 U 4.1 U 3.6 u 4 U 

endosulfan sulfate 4.1 u 4 U 4.2 U 3.9 u 4 U 4.1 U 4.1 U 3.8 u 4 U 

endrin 14 J 4 U 4.2 U 3.9 u 4 U 4.1 U 4.1 U 3.8 u 4 U 

endrin aldehyde 4.1 u 4 U 4.2 U 3.9 u 4 U 4.1 U 4.1 U 3.8 u 4 U 

endrin ketone 4.1 u 4 U 4.2 U 3.9 u 4 U 4.1 U 4.1 U 3.8 u 4 U 

gamma-BHC (Lindane) 2.1 U 2.1 U 2.2 u 2 U 2 U 2.1 U 2.1 u 2 u 2 U 

gamma-chlordane 2.1 U 2.1 U 2.2 u 2 u 2 U 2.1 U 2.1 u 2 u 2 U 

NOTES: 
J 
U 
UJ 

& 
L 
K 
B 
R 

“ ”  

“” 
Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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NAWC, WARMINSTER, PENNSYLVANIA 

11129197 

SAMPLE NUMBER: 

DATA SOURCE: 

SAMPLE DATE: 

PESTlClDESlPCBS 

heptachlor 

heptachlor epoxide 

methoxychlor 

toxaphene 

NOTES: 
J 
u 
UJ 
LJL 
UR 
L 
K 
B 
R 

-_ Value is considered esiimated due to exceedance of technical qualih; co,,.,,, ,,;.,.:, _. “______ n+rr\+ *rl+arls fir hwa++c+= reSU!i is less than the Contract Required Quantitation Limit (CRQL). 
__ Value is a non-detected result as reported by the laboratory. 
-_ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
_- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
__ Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
__ Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
_- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

aluminum 

antimony 
arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium 

cobalt 

copper 

cyanide 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 

thallium 

vanadium 

zinc 

S6-ss-06-13 S6-ss-06-15 S6-SS-06-16 S6-ss-06-17 S6-ss-06-18 S6-SS-06-19 S6-SS-06-20 S6-SS-06-21 S6-SS-100 

S6-ss-08-13 S6-ss-06-15 SE-ss-06-16 S6-ss-06-17 S6-SS-06-18 S6-ss-08-19 S6-SS-08-20 S6-SS-06-21 S6-SS-100 

Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil 

02/20/97 

Wkg mctlkg mWg Wkg mglkg Wkg mglkg Wkg wh 
13900 13500 14100 17800 15200 22100 13900 14100 8820 

6 R 5.9 R 6.5 R 6.1 R 6.7 U 7.2 U 5.6 U 6 R 5.1 I 
5.7 L 5.1 L 5.5 L 7.3 L 4.8 L 6 5.8 4.6 L 15.1 $ 

55.5 32 68.7 42.1 39.9 124 44.7 62.1 100 

0.68 0.47 0.87 0.77 0.51 1.9 0.49 1.1 1 

0.69 U 0.54 u 0.59 u 0.7 U 0.68 u 0.98 U 0.68 u 0.54 U 16 

879 713 787 824 740 877 774 1150 39800 

20.2 28 15.2 27.5 22.6 22.6 23.7 14.5 2760 

8.1 7.3 8.2 9.6 6.2 9.7 5.1 20.9 18.4 

7.6 8.7 7.4 11.6 L 8.7 8.6 9 17.8 110 I 

1.2 U 1.2 U 1.1 U 1.2 U 1.2 U 1.2 U 1.1 U 1.1 U n/a 

20800 20700 17800 26000 21000 18100 20900 19400 56300 ’ 

10.9 8.3 10.2 9.9 9.5 13.3 10.3 9.3 34.6 . 

1890 1790 1710 2270 1920 1690 1850 1900 14400 

304 202 378 284 141 3040 123 1250 577 

0.11 0.05 u 0.05 u 0.05 u 0.05 u 0.06 0.05 u 0.05 U 1.6 

8 U 9.1 U 9.2 u 10.8 U 8.6 U 14.1 8.3 U 13.8 20.1 

492 475 421 635 480 487 403 571 769 

0.73 u 0.71 u 0.79 u 0.73 u 0.81 U 0.87 U 0.68 u 0.72 U 5.5 1 
0.73 u 0.71 u 0.79 u 0.73 u 0.81 U 0.87 U 0.68 u 0.72 U 51.7 

68.6 U 51.4 U 67.2 U 65.3 U 47.9 U 54.4 U 62 U 63.5 U 100 

0.91 u 0.89 U 0.99 u 0.92 u 1 U 1.1 U 0.85 U 0.9 U 15.1 If 

31.7 33.6 27.5 41.7 36.2 31.6 35.7 24.7 19 F 

28 K 26.3 K 26.4 K 33.2 K 25 35.2 27.6 29.3 K 120 . 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 

& 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 

L 
-it&, ; 

-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 

i... - Positive result is considered to be an artifact of blank contamination, and should not be considered present. . 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

I ) 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

S6-SS-06-13 

S6-ss-06-13 

Surface Soil 

Wkg 

S6-ss-06-15 

S6-ss-06-I 5 

Surface Soil 

wlkg 

S6-ss-06-16 

S6-ss-06-16 

Surface Soil 

Wkg 

S6-SS-06-17 

S6-ss-06-I 7 

Surface Soil 

Wkg 

S6-ss-08-18 

S6-SS-06-I 8 

Surface Soil 

Wkg 

S6-ss-06-I 9 

S6-ss-06-I 9 

Surface Soil 

wm 

S6-SS-06-20 

S6-SS-06-20 

Surface Soil 

Wb 

SB-SS-06-21 

S6-SS-06-21 

Surface Soil 

Wkg 

S6-SS-100 

S6-SS-100 

Surface Soil 

02/20/97 

Wkg 

1,2,3-trichlorobenzene n/a n/a n/a n/a n/a n/a n/a n/a 7 1 
1,2,4-trichlorobenzene 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 u 7 1 

1,2,4-trimethylbenzene n/a n/a nla n/a n/a n/a n/a n/a 7 1 
1,2-dichlorobenzene 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 u 7 1 

1,3,5trimethylbenzene n/a n/a n/a n/a n/a n/a n/a n/a 7 I 
1,3dichforobenzene 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 u 7 1 
1 ,4-dichlorobenzene 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 u 7 I 
2,2’-oxybis(l-chloropropane) 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 I 
2,4,5-trichlorophenol 950 U 890 U 960 U 980 U 970 u 1100 U 970 U 990 U 450 I 
2,4,6trichlorophenol 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 I 
2,4dichlorophenol 390 U 370 U 400 u 410 u 400 U 450 u 400 U 410 U 450 I 
2,4-dimethylphenol 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 I 
2,4-dinitrophenol 950 U 890 U 960 U 980 U 970 u 1100 U 970 U 990 U 450 I 
2,4-dinitrotoluene 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 t 
2,6-dinitrotoluene 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 I 
2-chlorophenol 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 t 
P-methylnaphthalene 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 L 
2-methylphenol 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 I 
2-nitroaniline 950 U 890 U 960 U 980 U 970 u 1100 U 970 U 990 U 450 I 
2nitrophenol 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 1 
3,3’-dichlorobenzidine 390 U 370 u 400 U 410 F u 400 U 450 U 400 U 410 U 450 t 
3-nitroaniline 950 U 890 U 960 U 980 U 970 u 1100 U 970 U 990 U 450 I 
4,6-dinitro-2-methylphenol 950 U 890 U 960 U 980 U 970 u 1100 U 970 U 990 U 450 1 
4-bromophenyl phenyl ether 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 t 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

__ Vaiiie Is consideied e, -+rm*+er( ,+lln +n avmar+anra n+ +nrhn++-a+ n++alifv cOn!rOi cri!eria or because result is less than the Contract Required Quantitation Limit (CRQL). ,,,,,m, ” ““I .Y “-“a.-“-..-- -. .--.....--. y --.. -, 
-- Value is a non-detected result as reported by the laboratory. 
_- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
__ Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
__ Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
__ Positive result is considered biased low due to exceedance of technical quality control criteria. 
_- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-_ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
_- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

S6-ss-06-13 

S6-ss-06-I 3 

Surface Soil 

S6-ss-06-I 5 

S6-ss-06-I 5 

Surface Soil 

S6-ss-06-16 

S6-ss-06-16 

Surface Soil 

S6”ss-06-I 7 

S6-ss-06-17 

Surface Soil 

S6-ss-06-16 S6-ss-06-I 9 S6-SS-06-20 S6-SS-06-21 SG-SS-100 

S6-SS-06-I 8 S6-ss-06-I 9 S6-SS-06-20 S8-SS-06-21 SG-SS-1 00 

Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil 

02/20197 

SEMIVOLATILES Wkg udkg w@g wlkv Wkg Wkg w/kg Whit Wkg 

4-chloro3-methylphenol 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 

4-chloroaniline 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 

4-chlorophenyl phenyl ether 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 

4-methylphenol 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 
4-nitroaniline 950 U 890 U 980 U 980 U 970 u 1100 U 970 U 990 U 450 U 

I-nitrophenol 950 U 890 U 960 U 980 U 970 u 1100 U 970 U 990 U 450 U 

N-nitroso-di-n-propyiamine 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 

N-nitrosodiphenylamine 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 

acenaphthene 390 U 370 U 400 U 410 U 400 U 450 U U-- 400 410 U 450 U 

acenaphthylene 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 
anthracene 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 100 J 

benz(a)anthracene 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 460 

benzo(a)pyrene 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 590 

benzo(b)fluoranthene 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 620 

benzo(g,h,i)perylene 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 240 J 

benzo(k)fluoranthene 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 460 
benzoic acid n/a n/a n/a n/a n/a n/a n/a n/a 240 J 
benzyl alcohol n/a n/a n/a n/a n/a n/a n/a n/a 450 U 

beta-chloronaphthalene 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 

bis(2-chloroethoxy)methane 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 

bis(2-chloroethyl)ether 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 

bis(2-ethylhexyl)phthalate 50 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 170 I3 

butylbenzylphthalate 390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 
carbazole 390 ~ u 370 U 400 U 410 U 400 U 450 U 400 U 410 U n/a 

chrysene 390 U 370 U 400 U 410 u----- 400 U 450 U 400 U 410 U 470 

NOTES: 
J -- 
U 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 

UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 

Ei 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 

L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
0 -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -- Positive result is considered unusable due to exceedance of technical quality control crfteria. 
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DATA SOURCE: 

SAMPLE DATE: 

NOTES: 
J 
U 
UJ 

uuk 
L 
K 
6 
R 

“ ”  Value is considered estimated due to exceedance of technicai quaiity controi criteria or because result is less than the Contrad .Gvy.n.-u UUUII...I..v.. -..... pan8dv.d nccathdinn 1 imit !cp.Q@. 
“” Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
“” Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
“” Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
“” Positive result is considered unusable due to exceedance of technical quality control crite,ria. 
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DATA SOURCE: 

SAMPLE DATE: 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 

“-.. \-‘-‘;> . 6 
<. 
r _ “1. 

R 

-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 
^t”,^“r^u.r..r 
Ir,,l”I”I,I1111~ 

chloroform 

chloromethane 

cis-1,3-dichloropropene 

dibromochloromethane 

dichlorodifluoromethane 
ethylbenzene 

isopropylbenzene 

methylene bromide 
methylene chloride 

n-butylbenzene 

n-propylbenzene 

o-chlorotoluene 

p-isopropyltoluene 

set-butylbenzene 
styrene 

tert-butylbenzene 
tetrachloroethene 

toluene 

I”..“” 1 1 rlirl.lnr#.n*nme.na 

,IIbIII”I”IIII~1II 

trichlorofluoromethane 
vinyl chloride 

xylene (total) 

S6-SS-06-13 

S6”ss-06-I 3 

Surface Soil 

w/kg 
I 19 

S6”ss-06-I 5 

S6”ss-06-I 5 

Surface Soil 

llalka 

S6”ss-08-16 

S6”ss-08-16 

Surface Soil 

ucllka 

S8”ss-06-I 7 

S6”ss-06-I 7 

Surface Soil 

uatkrr 

S6”ss-06-18 

S6-SS-06-I 8 

Surface Soil 

uatkcl 

S6-SS-06-I 9 

S6”ss-06-I 9 

Surface Soil 

w/kg 

S6-SS-06-20 

S6-SS-06-20 

Surface Soil 

w/kg 

S8-SS-06-21 S6-SS-100 

S6-SS-06-21 SG-SS-1 00 

Surface Soil Surface Soil 

02t20197 

Wkg I uatka 
.” - -GF--= ~1 I - - - - - - 

- 
I 

U 12 U 12 U 12 U 12 U 12 U 12 u 12 U 14 U 
IL 

12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 U 
12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 14 U 
12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 U 
12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 U 

n/a n/a n/a n/a n/a n/a n/a n/a 14 U 
12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7. u 

n/a nta n/a n/a n/a n/a n/a n/a 7 U 

n/a n/a n/a n/a n/a n/a n/a n/a 7 U 
6 U 12 U 12 U 12 U 12 U 1 U 12 U 12 u 7 U 

n/a n/a n/a n/a n/a nla n/a n/a 7 U 

n/a n/a n/a n/a n/a n/a n/a nla 7 U 

n/a n/a n/a n/a n/a n/a n/a n/a 7 U 

n/a n/a n/a n/a n/a n/a n/a n/a 7 U 

n/a n/a . n/a n/a n/a n/a nla n/a 7 U 
12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 U 

n/a n/a n/a n/a n/a n/a n/a n/a 7 U 
12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 U 

3 J 12 U 6 J 12 U 12 u 2 J 2 J 2 J 7 U 
19 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 U 

J 12 u 4 J 2 J 12 U 12 U 12 u 1 J 7 U 

n/a n/a n/a n/a n/a n/a n/a n/a 14 U 
12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 14 U 
12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 U 

NOTES: 
J “” 
U “” 
UJ -- 
UL -- 
UR -- 
L “” 
K “” 
0 “” 
R “” 

Value is considered estimated due to exceedance of technicai quaiity controi criteria oi because resii# 13 W.J IIIW, ,,,.z uvlII1mu, ...,.,y,,v- _II..... i- I--- Arm 0l.r. P-nher+ Dmnnnird nttcm+i+g+;nn I hi+ (cR()L\ ..- . . -. . . . . \ _ _ , 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

S6”ss-06-I 3 

S6”ss-06-I 3 

Surface Soil 

S6”ss-06-15 

S6”ss-06-I 5 

Surface Soil 

S6”ss-06-16 

S6-SS-06-I 6 

Surface Soil 

S6”ss-08-I 7 

S6”ss-06-I 7 

Surface Soil 

S6-SS-06-I 8 

S6-SS-06-I 8 

Surface Soil 

S6-SS-06-19 

S6”ss-06-I 9 

Surface Soil 

S6-SS-06-20 

S6-SS-06-20 

surface Soil 

S6-SS-08-21 

S8-SS-08-21 

Surface Soil 

SG-SS-I OO 

S8-SS-100 

surface Soil 

02120197 

PESTICIDESIPCBS w/kg w/kg w/kg w/kg w/kg w/kg w/kg w/kg w/kg 

4,4’-ODD 

4,4-DDE 
4/t’-DDT 
Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

aldrin 

alpha-BHC 

alpha-chlordane 
beta-BHC 

delta-BHC 

dieldrin 

endosulfan I 

endosulfan II 

endosulfan sulfate 

endrin 

endrin aldehyde 

endrin ketone 

gamma-BHC (Lindane) 

gamma-chlordane 

NOTES: 
J “” 

U “” 

UJ -- 
UL -- 
UR -- 
L “” 
K “” 
I3 - 
R “” 

3.9 U 3.7 u 4 U 4.1 u 4 U 4.5 u 4 U 4.1 U n/a 

3.9 U 3.7 u 4 U 4.1 u 4 U 4.5 u 4 U 4.1 U n/a 

3.9 U 3.7 u 4 U 4.1 u 4 U 4.5 u 4 U 4.1 U n/a 
39 U 37 U 40 U 41 U 40 U 45 U 40 U 41 U 45 U 
79 U 74 U 80 U 82 U 81 U 92 U 81 U 83 U 92 U 
39 U 37 U 40 U 41 U 40 U 45 U 40 U 41 U 45 U 
39 U 37 U 40 U 41 U 40 U 45 U 40 U 41 U 45 U 
39 U 37 U 40 U 41 U 40 U 45 U 40 U 41 U 45 U 
39 U 37 U 40 U 41 U 40 U 45 U 40 U 41 U 180 J 
39 U 37 U 40 U 41 U 40 U 45 U 40 U 41 U 91 J 

2 U 1.9 u’ 2 U 2.1 u 2.1 U 2.3 U 2.1 U 2.1 U n/a 

2 U 1.9 u 2 U 2.1 U 2.1 U 2.3 U 2.1 U 2.1 U n/a 

2 U 1.9 u 2 U 2.1 U 2.1 U 2.3 U 2.1 U 2.1 U n/a 
2 U 1.9 u 2 U 2.1 U 2.1 U 2.3 U 2.1 U 2.1 U n/a 
2 U 1.9 u 2 U 2.1 U 2.1 U 2.3 U 2.1 U 2.1 U n/a 
3.9 U 3.7 u 4 U 4.1 u 4 U 4.5 u 4 U 4.1 U n/a 
2 U 1.9 u 2 U 2.1 U 2.1 U 2.3 U 2.1 U 2.1 U n/a 
3.9 U 3.7 u 4 U 4.1 u 4 U 4.5 u 4 U 4.1 U n/a 
3.9 U 3.7 u 4 U 4.1 u 4 U 4.5 u 4 U 4.1 U n/a 
3.9 U 3.7 u 4 U 4.1 U 4 U 4.5 U U 4.1 U n/a 
3.9 U 3.7 u 4 U 4.1 u 4 U 4.5 u 4 U 4.1 U n/a 
3.9 U 3.7 u 4 U 4.1 u 4 U 4.5 u 4 U 4.1 U n/a 

2 U 1.9 u 2 U 2.1 U 2.1 U 2.3 U 2.1 U 2.1 U n/a 

2 U 1.9 u 2 U 2.1 U 2.1 U 2.3 U 2.1 U 2.1 U n/a 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: S6-ss-06-13 S6-ss-06-I 5 S6-6X3-06-16 S6-SS-06-17 S6-SS-06-18 S6-ss-06-19 S6-ss-06-20 S8-SS-06-21 S6-SS-100 

LOCATION: 1 S6-SS-06-13 1 S6-SS-66-15 1 S6-SS-06-16 1 S6-SS-06-17 1 S6-SS-06-18 1 S6-SS-06-19 1 S6-SS-06-20 1 S6-SS-06-21 1 SG-SS-100 11 

DATA SOURCE: 

SAMPLE DATE: 

/ SurfacaSoil 1 SurfaceSoil 1 SurfaceSoil / SurfaceSoil 1 SurfaceSoil / SuffaceSoil j SurfaceSoil / SurfaceSoil / Szz;oil jl 

PESTlClDESlPCBS 
heptachlor 

heptachlor epoxide 

methoxychlor 

toxaphene 

I I I I I I 
, 

Wkg uglkg wlkg wlkg @kg Wkg Wkg Wkg Wkg 
2 U 1.9 u 2 U 2.1 U 2.1 U 2.3 U 2.1 U 2.1 U n/a 
2 U 1.9 u 2 U 2.1 U 2.1 U 2.3 U 2.1 U 2.1 U n/a 

20 U 19 U 20 U 21 U 21 U 23 U 21 U 21 U n/a 
200 U 190 U .200 U 210 U 210 U 230 U 210 U 210 U n/a 

NOTES: 
J _- 
U -- 
UJ -- 

-_ 
$ __ 
L -_ 
K __ 
B __ 

‘R __ 

IL_ A--._--A Value is considered estimated due to exceedance of technical quality control criteria or because resuii is iess ihan me ~IIIIIGL Required Guantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

DATA SOURCE: 

II antimony 

II arsenic 

II chromium 

II magnesium 

II manganese 

II mercury 

11 nickel 

II potassium 

II selenium 

silver 

NOTES: 
J 
U 
UJ 
UL 
UR 

-_ 
-_ 
-_ 
__ 
-_ 
-- 
__ 
__ 
__ 

I 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

i ’ 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

1,2,3-trichlorobenzene 

1,2,4-trichlorobenzene 

1,2,4-tdmethylbenzene 

1,2-dichiorobenzene 

1,3,5trimethyibenzene 

1,3-dichlorobenzene 

1 ,4-dichlorobenzene 

2,2’-oxybis(l-chloropropane) 

2,4,!%trichiorophenoi 

2,4,6-trfchiorophenoi 

SG-SS-101 SG-SS-102 S6-SS-103 SG-SS-104 S6-SS-105 S6-SS-106 SG-SS-1 ObDUP S6-SS-108 SG-SS-109 

SG-SS-1 01 S6-SS-102 SG-SS-103 S6-SS-104 S6-SS-105 S6-SS-106 S6-SS-106 S6-SS-108 S6-SS-109 

Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil 

02/20/97 02/20/97 02l26/97 02/26197 02126197 02l27197 02127197 02/27/97 02/27/97 

w&i Wkg Wkg Wkg Wg Wks w&i w&i w&i 

6 U 6 U 6 u 7 U 6 U 6-U 8 U 6 U 6 U 

6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 6 U 

6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 6 U 

6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 6 U 

6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 U 

6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 U 

6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 6 U 

430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 

430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 

430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 u 390 U 

2,4-dimethylphenoi 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 

2,4-dinitrophenoi 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 

2,Cdinitrotoiuene 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 

2,6-dinitrotoluene 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 

P-chlorophenoi 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 

2-methylnaphthalene 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 

P-methylphenol 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 

P-nitroaniline 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 

2-nitrophenol 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 

3,3’-dichlorobenzidine 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 

3nitroaniline 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 

4,6-dinitro-2-methylphenol 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 

4-bromophenyl phenyl ether 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 

NOTES: 
J __ Value is considered esiimated due to exceedance of technical qualllJ cvllllvl u,,.e.,= yI yllal I:‘.* ---‘*-l -*;+ rie nr ha* case resu!! is !ess !han the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL -- Non-detected result is considered biased low due to exceedance of technical qualify control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L __ Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R __ Positive result is considered unusable due to exceedance of technical quality control criteria. 
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LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 

! i 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

di-n-octyiphthalate 

dibent(a,h)anthracene 

dibenzofuran 

diethylphthalate 

dimethylphthalate 

fluoranthene 

fluorene 

hexachlorobenzene 

hexachlorobutadiene 

hexachlorocyclopentadiene 

hexachioroethane 

indeno(l,2,3cd)pyrene 

isophorone 

naphthalene 

nitrobenzene 

pentachlorophenol 

phenanthrene 

phenol 

pyrene 

SG-SS-101 S6-SS-102 S6-SS-103 SG-SS-104 SG-SS-105 SG-SS-106 SG-SS-106-DUP SG-ss-108 S6-SS-109 

SG-SS-101 S6-SS-102 S6-SS-103 SG-SS-104 SG-SS-105 SG-SS-106 SG-SS-106 SG-SS-108 S6-SS-109 

Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surfscs Soil 

02l20/97 02t20/97 02/28/97 02/26/97 02/26/97 02127197 02727197 02/27/97 02l27197 

wlkg wilkg W&i wh wlkg Wkg wilkg Wkg Wkg 
430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 1 
430 U 410 U 44 J 430 U 420 U 390 U 400 U 390 U 390 1 
430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 1 

430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 1 

430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 1 
430 U 410 U 390 J 40 J 420 U 390 U 400 U 390 U 390 1 
430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 1 

430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 1 
6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 8 1 

430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 1 

430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 1 

430 U 410 U 180 J 430 U 420 U 390 U 400 U 390 U 390 1 
430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 1 

6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 1 
430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 1 
430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 1 

430 U 410 U 75 J 430 U 420 U 390 U 400 U 390 U 390 1 
430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 1 
430 U 410 U 350 J 430 U 420 U 390 U 400 U 390 U 390 1 

)TES: 
J 
U 
UJ 

& 
L 
K 
B 
R 

-- Va!ue is considered es!imated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
-- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control’criteria. 
_- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
__ Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: SG-SS-I OI S6-SS-102 S6-SS-103 S6-SS-104 S6-SS-105 SG-SS-106 s6-ss-Io6-DuP S6-ss-106 SB-SS-I 09 

LOCATION: SG-SS-101 SG-SS-102 S6-SS-103 S6-SS-104 SG-SS-105 SG-SS-106 S6-ss-106 SG-ss-106 SG-SS-I 09 

DATA SOURCE: Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil 

SAMPLE DATE: 02l20/97 02l2Ol97 02l26197 02/26/97 02/26/97 02/27/97 02127197 02/27/97 02l27197 

VOLATILES whl w&l Wkg umg w~kg Wkg Wkg Wkg Wkg 
1 ,I-dichloroethene 6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 6 U 

1 ,l-dichloropropene 6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 6 U 

1,2,3-trichloropropane 6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 6 U 

1 1,2-dibromo-3chloropropane 13 U 12 U 13 U 13 U 13 U 12 U 12 U 12 U 12 U 

1,2dibromoethane 6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 6 U 
1 .Bdichloroethane 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 U 

i 1 ,Bdichloroethene (total) 6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 6 U 

1,2-dichloropropane 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 U 
1 ,bdichloropropane 6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 6 U 

2,2-dichloropropane 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 U 
2-butanone 65 U 62 U 63 U 65 U 64 U 60 U 60 U 60 U 60 U 
2-hexanone 26 U 25 U 25 U 26 U 25 U 24 U 24 U 24 U 24 U 

4-chlorotoluene 6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 6 U 

4-methyl-2-pentanone 26 U 25 U 25 U 26 U 25 U 24 U 24 U 24 U 24 U 
acetone 65 U 62 U 63 U 65 U 64 U 60 U 60 UJ 60 U 60 UJ 

benzene 6 U 6 U 6 u 7 U 6 U 6 U 6.U 6 U 6 U 
bromobenzene 6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 6 U 

bromochloromethane 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 U 
bromodichloromethane 6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 6 U 

bromofom, 6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 6 U 

bromomethane 13 U 12 U 13 U 13 U 13 U 12 U 12 U 12 U 12 U 
carbon disulfide 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 U 

carbon tetrachloride 6 U 6 U 6 U 7 U 6 U 6 -U 6 U 6 U 6 U 
chlorobenzene 

chloroethane 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
6 
R 

-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 

I i 
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VOLATILES wht 
chloroform 6 1 
chloromethane 13 1 
cis-I ,9dichloropropene 6 1 
dibromochloromethane 6 1 

dichlorodifluoromethane 13 1 
ethylbenzene 6 1 
isopropylbenzene 6 1 
methylene bromide 6 1 
methylene chloride 12 E 

n-butylbenzene 6 1 
n-propylbenzene 6, 1 
o-chlorotoluene 6 1 
p-isopropyltoluene 6 1 
set-butylbenzene 6 1 
styrene 6 1 
tert-butylbenzene 6 1 
tetrachloroethene 6 1 

toluene 6 1 
trans-I ,3-dichloropropene 6 1 
trichloroethene 6 1 
trichlorofluoromethane 13 1 

vinyl chloride 13 1 
xylene (total) 6 1 

TABLE 1 
DRAFT 
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NAWC, WARMINSTER, PENNSYLVANIA 

NOTES: . 
J - 
u -- 
UJ -- 
UL -- 
UR -- 
L __ 
K __ 
B _- 
R -- 

Value is considered estimated due 10 exceedance of technical quality control criteria or because resuii is iess tinan ine Contraci RHtiiiid Qiiaiitikibii Limit (C!?QL). 

Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: SG-SS-101 

LOCATION: SG-SS-101 

S6-SS-102 S6-SS-103 SG-SS-104 S6-SS-105 SG-ss-106 SG-SS-106-DUP S6-ss-106 S6-SS-109 

SG-SS-102 

Surface Soil 

02l20197 

Wht 

S6-SS-103 

Surface Soil 

02126197 

wlkg 

SG-SS-I 04 

Surface Soil 

02/26/97 

uglkg 

SG-SS-105 

Surface Soil 

02126197 

Wb 

S6-ss-106 

Surface Soil 

02l27197 

Wb 

SG-ss-106 

Surface Soil 

02127197 

wlkg 

SG-ss-I 06 

Surface Soil 

02127197 

Wkg 

SG-SS-I 09 

Surface Soil 

02127197 

Wkg 

DATA SOURCE: Surface Soil 

SAMPLE DATE: 02/20/97 

PESTICIDESIPCBS Wkg 

Aroclor-1016 

Aroclor-1221 

Aroclor-I 232 

Aroclor-1242 

Aroclor-1246 

Aroclor-1254 

Aroclor-1260 

43 U 

a7 U 

43 U 

43 U 

43 U 

410 

43 U 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

41 U 42 U 43 U 42 U 39 U 40 U 39 U 39 U 

a3 U 84 U a7 U 85 U 80 U 81 U 80 U 80 U 

41 U 42 U 43 U 42 U 39 U 40 U 39 U 39 U 

41 U 42 U 43 U 42 U 39 U 40 U 39 U 39 U 

41 U 42 U 43 U 42 U 39 U 40 U 39 U 39 U 

41 U 42 U 43 U 42 U 39 U 40 U 39 U 39 U 

41 U 13 J 43 U 29 J 39 U 40 U 39 U 39 U 

- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: SG-SS-1 IO 

LOCATION: SG-SS-1 10 

DATA SOURCE: Surface Soil 

SAMPLE DATE: 02/27/g? 

INORGANICS w$kg 

S6-SS-1 IO-DUP SG-SS-112 SG-SS-113 --- --- __- --- --- 

SG-ss-1 IO SG-SS-112 SG-SS-113 _-_ --- we- -_- e-s 

Surface Soil Surface Soil Surface Soil 

02/27/97 02127197 02/27/97 

mglkg wlkg m@kg 
aluminum 11700 12000 5940 10200 
antimony 2.5 UR 2.5 UR 5.1 L 2.5 UR 
arsenic 14.2 K 12.6 K 9.6 K 14 K 
barium 56.1 59.2 1030 64.6 
beryllium 0.65 0.66 0.39 0.6 
cadmium 2.3 J 4.3 J 16.9 J 5.6 J 
calcium 5790 J 7470 J 40000 J 20700 J 
chromium 454 506 1050 364 
cobalt 9.2 11.3 9.3 11 
copper 27.1 J 37.4 J 667 J 42.9 J 
iron 26400 33300 26600 31600 
lead 25.5 L 31.6 L 240 35.2 L 
magnesium 1600 1900 1930 7260 
manganese 234 267 706 490 
mercury 0.19 0.21 25.6 0.2 
nickel 13.4 17 29.9 22.5 
potassium 356 422 265 U 632 
selenium 5 U 5.1 U 7.1 u 5 U 
silver 16.2 J 23 J 123 J 30.3 J 
sodium 56.4 56.8 130 95.5 
thallium 7 K 7.6 K 8 K 8.6 K 
vanadium 33 34 K 13.4 K 29.8 K 
zinc 125 J 123 J 1840 J 97.5 J 

NOTES: 
J 
U 
UJ 

uuk 
L 
K 
0 
R 

__ Va!ue is considered es!ima!ed due !a exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
_- Value is a non-detected result as reported by the laboratory. 
__ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
_- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-_ Positive result is considered biased low due to exceedance of technical quality control criteria. 
__ Positive result is considered biased high due to exceedance of technical quality control criteria. 
__ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: SG-SS-1 IO 

LOCATION: SG-SS-1 10 

DATA SOURCE: Surface Soil 

SAMPLE DATE: 02127197 

SEMIVOLATILES wW 

SG-SS-1 IO-DUP SG-SS-112 SG-SS-113 --- --- me- -_- _-- 

SG-SS-1 10 SG-SS-112 SG-SS-113 --- --- e-m ___ -se 

Surface Soil Surface Soil Surface Soil 

02/27/97 02127197 02127197 

Wkg Wkg Wkg 

1,2,3-trichlorobenzene 6 U 6 u 9 UJ 6 U 

1,2,4-trichlorobenzene 6 U 6 u 9 UJ 6 U 

1,2,4-trimethylbenzene 6 U 6 u 9 UJ 6 U 

1,2-dichlorobenzene 6 U- U 9 UJ 6 U 

1,3,5trimethylbenzene 6 U 6 u 9 UJ 6 U 

1,3-dichlorobenzene 6 U 6 u 9 UJ 6 U 

l,cl-dichlorobenzene 6 U 6 u 9 UJ 6 U 

2,2’-oxybis(l-chloropropane) 420 U 420 u 2900 U 420 U 

2,4,!%trichlorophenoI 420 U 420 u 2900 U 420 U 

2,4,8-trichlorophenol 420 U 420 u 2900 U 420 U 

2,4-dichlorophenol 420 U 420 u 2900 U 420 U 

2,4-dimethylphenol 420 U 420 u 2900 U 420 U 

2,4-dinitrophenol 420 U 420 u 2900 U 420 U 

2,6dinitrotoluene 420 U 420 u 2900 U 420 U 

2,6-dinitrotoluene 420 U 420 u 2900 U 420 U 

2-chlorophenol 420 U 420 u 2900 U 420 U 

P-methylnaphthalene 420 U 420 u 1100 J 420 U 

2-methylphenol 420 U 420 . u 2900 U 420 U 

2-nitroaniline 420 U 420 u 2900 U 420 U 

2-nitrophenol 420 U 420 u 2900 U 420 U 

3,3’-dichlorobenzidine 420 U 420 u 2900 U 420 U 

3-nitroaniline 420 U 420 u 2900 U 420 U 

4,6-dinitro-2-methylphenol 420 U 420 u 2900 U 420 U 

4-bromophenyl phenyl ether 420 U 420 u 2900 U 420 U 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 

._ ‘-. K 
_ 

B 
R 

. ..? ~’ 

__ 
__ 
__ 
__ 
-- 
-_ 
__ 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

i 
I 



11129197 
TABLE 1 

ANALYTICAL RESULTS FOR SURFACE SOIL - Site 06 
DRAFT 

Page 25 
NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: SG-SS-110 SG-SS-1 IO-DUP SG-SS-112 SG-SS-113 .-< m-e me- --e w-e 

LOCATION: SG-SS-1 10 SG-SS-1 10 SG-SS-112 SG-SS-113 -_- -em -_- --- --- 

DATA SOURCE: Surface Soil Surface Soil Surface Soil Surface Soil 

SAMPLE DATE: 02l27197 02/27/97 02127197 02/27/97, 

SEMIVOLATILES Wkg wW Wkg Wkg 
4-chloro-3-methylphenol 420 U 420 u 2900 U 420 U 
4-chloroaniline 420 U 420 u 2900 U 420 U 
4-chlorophenyl phenyl ether 420 U 420 u 2900 U 420 U 
+methylphenol 420 U 420 u 2900 U 420 U 

4-nitroaniline 420 U 420 u 2900 U 420 U 
4-nitrophenol 420 U 420 u 2900 U 420 U 
N-nitrosodi-n-propylamine 420 U 420 u 2900 U 420 U 
N-nitrosodiphenylamine 420 U 420 u 2900 U 420 U 
acenaphthene 420 U 420 u 4100 420 U 
acenaphthylene 420 U 420 u 2900 U 420 U 
anthracene 420 U 420 U 6000 420 U 
benz(a)anthracene 420 U 420 u 13000 110 J 
benzo(a)pyrene 420 U 420 u 11000 130 J 
benzo(b)fluoranthene 420 U 420 u 13000 120 J 
benzo(g,h,i)perylene 420 U 420 u 3700 59 J 
benzo(k)fiuoranthene 420 U 420 u 7900 360 J 
benzoic acid 420 U 420 u 2900 UJ 420 U 
benzyl alcohol 420 U 420 u 2900 U 420 U 
beta-chloronaphthalene 420 U 420 u 2900 U 420 U 
bis(Z-chloroethoxy)methane 420 U 420 u 2900 U 420 U 
bis(2-chloroethyhether 420 U 420 u 2900 U 420 U 
bis(Z-ethylhexyl)phthalate 420 U 420 U 2700 J 420 U 
butylbenzylphthalate 420 U 420 U 700 J 420 U 
chrysene 420 U 420 u 14000 110 J 

di-n-butvlohthalate I 420 Ul 420 Ul 2900 Ul 420 Ul I I I I 1 
NOTES: 

J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

- Value is considered estimaied due io exceedance of iechnicai quality control criteria or because RSU!! is !eSS “rn tha ~nnt’~~t R~n~lir~~rl Quanil!aiion Limit (CRQC) .I,.,.,. .I,” v”I...I”. . ..,- -..__ 
-- Value is a non-detected result as reported by the laboratory. 
- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
__ Positive result is considered unusable due to exceedance of technical quality control criteria. 



11/29/97 

SAMPLE NUMBER: 

DATA SOURCE: 

SEMIVOLATILES 

di-n-octylphthalate 

dibenr(a,h)anthracene 

dibenzofuran 

diethylphthalate 

dimethylphthalate 

fluoranthene 

fluorene 

hexachlorobenzene 

hexachlorobutadiene 

hexachlorocyclopentadiene 

hexachloroethane 

indeno(l,2,3-cd)pyrene 

isophorone 

naphthalene 

nitrobenzene 

pentachlorophenol 

phenanthrene 

phenol 

pyrene 

VOLATILES 

NOTES: 
J __ 
U -- 

UJ -- 
UL -- 
UR -- 
L _- 
K __ 
B -- 
R -- 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

SG-SS-110 SG-SS-1 IO-DUP 

SG-SS-1 10 SG-SS-110 
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S6-SS-112 S6-SS-113 es- --- --- --- m-s 

S6-SS-112 S6-SS-113 --a .-- e-w --- --_ 

Wkg wlkg 

420 U 420 U 

420 U 420 U 

420 U 420 U 

420 U 420 U 

420 U 420 U 

420 U 38 J 

420 U 420 U 

420. U 420 U 

6 U 6 U 

420 U 420 U 

420 U 420 U 

420 U 420 U 

420 U 420 U 

6 U 6 U 

420 U 420 U 

420 U 420 U 

420 U 420 U 

420 U 420 U 

420 U 420 U 

Surface Soil Surface Soil 

02/27/97 02127197 

Wkg I Wkg I I 

2900 U 420 U 

!5000 140 J 

Wkg Wkg 

I i 
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DATA SOURCE: 

NOTES: 
J 
U 
UJ 

& 
L 
K 
B 
R 

-- \laiue is considered estimated due to exceedance of technical r(ualny uvllllvl “,,.e “-*-‘a** ---‘-A -A+ 6s fir hsraatcn rne~dt ic less than the rnntrad &qtjred Quantitation Limit (CRQL), EIU “I V”“..““., .“-.... . . .--_ . ..-.. . .._ 2 _. 
-. Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-. Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-_ Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-. Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: SG-SS-I 1 0-DUP 

DATA SOURCE: 

NOTES: 
J _- 
U __ 
UJ -- 
UL -- 
UR -- 
L -_ 

‘\ < .-- K __ 
i -’ ,., B -_ 

i -. R -- 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 



DATA SOURCE: 

SAMPLE DATE: 

PESTICIDESIPCBS 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1246 

Aroclor-1254 

Arocfor-1260 

SG-SS-1 IO 

SG-SS-1 10 

SG-SS-1 IO-DUP 

SG-SS-1 IO 

Surface Soil 

OZl27l97 

ww 

Surface Soil 

02127197 

Wkg 

42 1 42 Id 

84 1 65 u 

.42 1 42 U 

42 1 42 u 

42 1 42 U 

42 1 42 U 

64 89 

TABLE 1 

ANALYTICAL RESULTS FOR SURFACE SOIL - Site 06 

NAWC, WARMINSTER, PENNSYLVANIA 

SG-SS-112 

SG-SS-112 

Surface Soil 

02/27/97 

uglkg 

SG-SS-113 

SG-SS-I 13 

Surface Soil 

02/27/97 

wlkg 

42 1 
a4 1 
42 1 
42 1 
42 1 
42 1 
66 c 

NOTES: 

c 
UJ 

;ki 
L 
K 
B 
R 

__ .,I value iS aXiSi&ieu PJLIIIILILCU vu= Lv ~A&&~~~u, yI A ^^&."",^.4 A.*,. ,r a",. encp nf technica! qua!ity con!ro! cri!eria or because resu!! is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
__ Positive result is considered biased high due to exceedance of technical quality control criteria. 
_- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-_ Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: S8-SB-2702 

LOCATION: S8-SB-2702 

DATA SOURCE: Depression 

SAMPLE DATE: 02/26197 

INORGANICS mdkg 

S6-SB-2705 

S8-SB-2705 

Depression 

02/26/97 

mm9 

S8-SB-2802 

S8-SB-2802 

Depression 

02/28/97 

wlkg 

S6-SB-2804 

S8-SB-2804 

Depression 

02/26/97 

Wkg 

S8-TPO8-01 

S8-TPO8-01 

Depression 

wlkg 

S8-SB-3303 

S8-SB-3303 

Mound 

02/26/97 

mg% 

8888-3403 

S6-SB-3403 

Mound 

02/26/97 

wlkg 

S8-SB-06-01 

S8-SB-08-01 

Not Assoc. 

mcdkg 

S6-SB-08-02 

S6-SB-08-02 

Not Assoc. 

m&t 
aluminum 

antimony 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium 

cobalt 

waver 

cyanide 
iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 

thallium 

vanadium 
zinc 

12300 14200 13600 10400 3940 8550 9500 15000 12000 
2.4 UL 2.4 UL 2.5 UL 2.3 UL 164 2.2 UL 2.4 UL 10.2 U 9.9 U 

IO K 9.9 K 12.4 K 4 K 3.5 7.3 K 8.8 K 7.1 J 3.9 U 
93.7 80.1 38.2 24.8 384 43 50.8 46.1 U 82.8 U 

1.8 1.7 0.85 0.81 0.33 u 1.2 1.5 1 U 1.2 U 
.0.61 U 0.6 U 0.63 U 0.58 U 38.2 0.58 U 0.6 U 1.9 u 2 U 

938 J 1200 J 1080 J 485 J 116000 42700 J 54900 J 3650 u 38500 
14.5 J 12 J 52.9 J 8 J 7140 13.3 12.8 23.1 K 20.4 K 

8.4 J 15.1 J 8.6 J 8 J 50 L 7.9 8.8 9.8 -U 9.1 U 
10.5 28.8 13 5.3 534 18.6 15.8 13.3 U 17 U 

n/a n/a n/a n/a n/a nla n/a 1.4 U 1.8 U 
15200 17200 23700 9580 230000 18700 J 17500 J 22200 20000 

25.1 10.2 13.7 3.3 K 104 8.7 11.9 19 15.8 
1590 J 2580 J 2180 J 846 J 3490 28300 29500 3630 U 23700 

814 J 581 J 250 J 409 J 849 459 J 814 J 338 504 
0.12 u 0.12 u 0.13 u 0.12 u 5.2 0.11 u 0.12 u 0.12 u 0.1 U 

11.9 K 16.4 K 12.9 K 8 K 108 13.5 K 13.8 K 11 10.9 
588 1330 821 215 207 798 591 895 988 

4.9 U 4.8 u 5 U 4.6 U 1.3 U 4.5 U 4.8 u 1 U 0.98 U 
0.63 J 0.87 J 2.5 J 0.58 U 330 0.69 K 0.85 K 2.1 u 2 U 

75.7 81 90.8 89.8 83.3 U 97 118 849 U 552 U 
3.7 UJ 3.8 UJ 3.8 UJ 3.5 UJ 1.3 U 3.4 UJ 3.8 UJ 0.42 U 0.39 u 

23.4 19.8 37.3 13.4 0.87 U 25.8 25.9 31.8 29.1 
44 J 38 J 35.2 J 13.1 J 360 50 J 45.4 J 34.7 U 48.1 U 

i 

NOTES: 
J 
U 
UJ 

si 
L 
K 
I3 
R 

__ Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation limit (CRQL). 
- Value is a non-detected result as reported by the laboratory. 
.- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-_ Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
__ Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
me Positive result is considered biased low due to exceedance of technical quality control criteria. 
-_ Positive result is considered biased high due to exceedance of technical quality control criteria. 
-_ Positive result is considered to be an artifact of blank contamination, and should not be considered present 
__ Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: SE-SB-2702 S6-SB-2705 SE-SB-2802 SE-SB-2804 SE-TP08-01 S6-SB-3303 SE-SB-3403 SE-SB-06-01 SE-SB-06-02 

LOCATION: S6-SB-2702 SE-SB-2705 S6-SB-2802 SE-SB-2804 S8-TPO8-01 SE-SB-3303 88-88-3403 SE-SB-06-01 S6-SB-06-02 

DATA SOURCE: Depression Depression Depression Depression Depression Mound Mound Not Assoc. Not Assoc. 

SAMPLE DATE: 02/26/97 02126197 02/26/97 02i26197 02126197 02l26197 

SEMIVOLATILES w&d w&i Wkg Wkg Wkg Wkg wlkg @kg Wkg 

1,2,3-trichlorobenzene 8 U 8 U 8 U 8 U n/a 8 U 6 U n/a n/a 
1,2,4-trichlorobenzene 8 U 8 U 8 U 6 U nla 6 U 8 U 380 U 370 U 
1.2,4-trimethylbenzene 8 U 8 U 8 U 8 U n/a 8 U 8 U n/a n/a 
1,2-dichlorobenzene 8 U 6 U 8 U 8 U n/a 8 U 6 U 380 U- 370 U 
1,3,5-trimethylbenzene 6 U 8 U 8 U 8 U n/a 8 U 8 U 
1,3-dichlorobenzene 6 U 8 

nla n/a 
U 6 U 6 U n/a 8 U 8 U 380 U 

1 ,cldichlorobenzene 
370 U 

8 U 8 U 6 U 8 U n/a 8 U ‘6 U 380 U 370 U 
2,2’-oxybis(l-chloropropane) 400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
2,4,5-trichlorophenol 400 U 390 U 410 U 380 U n/a 370 U 400 U 920 U 900 U 
2,4,6-trichlorophenol 400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 
2,4-dichlorophenol 

370 U 
400 U 390 u 410 U 380 U n/a 370 U 400 U 380 U 

2,4-dimethylphenol 
370 U 

400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 
2,4dinitrophenol 

370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 920 U 900 

2,4-dinitrotoluene 
U 

400 U 390 U 410 U 380 U nla 370 U 400 U 380 U 
2,Bdinitrotoluene 

370 
400 

U 
U 390 U 410 U 380 U n/a 370 U 400 U 380 

2-chlorophenol 
U 370 U 

400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
2-methylnaphthalene 400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 
2-methylphenol 

U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 

P-nitroaniline 
U 

400 U 390 U 410 U 380 U nla 370 U 400 U 920 U 
2-nitrophenol 

900 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U- 380 U 370 

3,3’-dichlorobenzidine 400 U 
U 

390 U 410 U 380 U n/a 370 U 400 U 380 U 370 
3-nitroaniline 

U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 920 U 900 U 

4,8-dinitro-2-methylphenol 400 U 390 U 410 U 380 U n/a 370 U 400 U 920 U 900 U 
4-bromophenyl phenyl ether 400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 

U -- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL -- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present, 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: S8-SB-2702 

LOCATION: S8-SB-2702 

DATA SOURCE: Depression 

SAMPLE DATE: 02120l97 

S8-SB-2705 

S8-SB-2705 

Depression 

w/26/97 

S8-SB-2802 

S6-SB-2802 

Depression 

02/26/97 

S8-SB-2804 

S8-SB-2804 

Depression 

02/28197 

S8-TPO8-01 

S8-TPO8-01 

Depression 

S8-SB3303 

S8-SB-3303 

Mound 

02/26/97 

S8-SB-3403 

S8-SB-3403 

Mound 

02/26/97 

S8-SB-08-01 S8-SB-08-02 

S8-SB-08-01 S8-SB-08-02 

Not Assoc. Not Assoc. 

I I I I I I I t I J 

SEMIVOLATILES u9%l uglkg wlkg w&i Wkg wlkg Wkg wlkg Wkg 
4-chloro-3-methylphenol 400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
4-chloroaniline 400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
4chlorophenyl phenyl ether 400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
4-methylphenol 400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
4-nitroaniline 400 U 390 U 410 U 380 U n/a 370 U 400 U 920 U 900 U 
I-nitrophenol 400 U 390 U 410 U 380 U n/a 370 U 400 U 920 U 900 U 
N-nitroso-di-n-propylamine 400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
N-nitrosodiphenylamine 400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
acenaphthene 400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
acenaphthylene 400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
anthracene 400 U 390 U 410 U 380 U n/a 79 J 400 U 380 U 370 U 
bent(a)anthracene 400 U 390 U 410 U 380 U n/a 470 240 J 380 U 48 J 
benzo(a)pyrene 400 U 390 U 410 U 380 U n/a . 820 J 300 J 380 U 75 J 
benzo(b)fluoranthene 400 U 390 U 410 U 380 U n/a 760 J 340 J 380 U 82 J 
bento(g,h.i)perylene 400 U 390 . u 410 U 380 U n/a 210 J 120 J 380 U 370 U 
benzo(k)fluoranthene 400 U 390 U 410 U 380 U n/a 480 J 280 J 380 U 370 U 
benzoic acid 400 U 390 U 410 U 380 U n/a 370 U 400 U n/a n/a 
benzyl alcohol 400 U 390 U 410 U 380 U n/a 370 U 400 U nla n/a 
beta-chloronaphthalene 400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
bis(2chloroethoxy)methane 400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
bis(2-chloroethyl)ether 400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
bis(2-ethylhexyl)phthalate 400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
butylbenzylphthalate 400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 u 
carbazole n/a n/a n/a n/a n/a nla n/a 380 U 370 U 
chrvsene 400 U 390 U 410 U 380 U n/a 460 250 J 380 U 59 J 

NOTES: 
J 
U 
UJ 

uuk 
L 
K 
B 
R 

--I _I - :.__: __ Value is considered estimated due to exceedance oftechnicai quaiity corrrror crrwra or because :esu!! is tes, ,,,UII . ._ -_....__. . ._ = +h*n *ha Cfinrrwt Required Quantitation Limit (CRQL). 
_- Value is a non-detected result as reported by the laboratory. 
_- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
__ Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
__ Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
_- Positive result is considered biased low due to exceedance of technical quality control criteria. 
__ Positive result is considered biased high due to exceedance of technical quality control criteria. 
__ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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11129197 
TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 6 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 

chloroethane 

chloroform 

chloromethane 

cis-1,3-dichloropropene 

dibromochloromethane 

dichlorodifluoromethane 

ethylbenzene 

isopropylbenzene 

methylene bromide 

methylene chloride 

n-butylbenzene 

n-propylbenzene 
o-chlorotoluene 

p-isopropyltoluene 

set-butylbenzene 

styrene 
tert-butylbenzene 
tetrachloroethene 

toluene 

trans-1,9dichloropropene 
trichloroethene 

trichlorofluoromethane 

vinyl chloride 

xylene (total) 

S6-SB-2702 S6-SB-2705 S6-SB-2802 S6-SB-2804 S6-TPO8-01 S6-SB-3303 S8-SB-3403 S6-SB-06-01 S8-SB-06-02 

S6-SB-2702 S6-SB-2705 S6-SB-2802 S6-SB-2864 S6-TP08-01 S6-SB-3303 S6-SB-3403 S6-SB-08-01 S6-SB-06-02 

Depression Depression Depression Depression Depression Mound Mound Not Assoc. Not Assoc. 

02/26/97 02/26/97 02/26/97 02126197 02t26/97 02/26/97 

udkg Wkg Wkg Wkg w&t wlkg wlkg Wkg @kg 
12 U 12 U 13 U 12 U 18 U 11 U 12 U 11 U 11 u 
6 U 6 U 6 U 6 U 18 U 6 U 6 U 11 U 11 U 

12 U 12 U 13 U 12 U 18 U Ii U 12 U 11 U 11 II 

6 U 6 U 6 U 6 U 18 U 8 u 6 U 11 U 11 u 

6 U 6 U 6. U 6 U 18 U 6 U 6 U 11 U II U 

12 U 12 U 13 U 12 U n/a 11 U 12 U n/a n/a 

6 U 6 U 6 U 6 U 18 U 6 U 6 U 11 U 11 U 

6 U 6 U 6 U 6 U nla 6 U 6. U nla n/a 

6 U 6 U 6 U 6 U nla 6 U 6 U nla n/a 

5 B IO B 6 B 6 B 18 U 6 U 8 U 11 U 11 U 

6 U 6 U 6 U 6 U nla 6 U 6 U n/a n/a 

6 U 6 U 6 U 6 U nta 6 U 6 U nla nta 
6 U 6 U 6 U 6 U nta 6 U 6 U nta nta 

6 U 6 U 6 U 6 U nta 8 U 6 U n/a nta 

6 U 6 U 6 U 6 U n/a 6 U 6 U nta nta 

6 U 6 Us 6 U 6 U 18 U 6 U 6 U 11 U 11 U 
6 U 6 .tJ 6 U 6 U n/a 6 U 6 U nta nta 
6 U 6 U 6 U 8 U 18 U 6 U 6 U IO U 6 U 

6 U 6 U 6 U 6 U 18 U 6 U 6 U 11 U 11 U 

6 U 6 U 6 U 6 U 18 U 6 U 6 U 11 U 11 U 
6 U 6 U 6 U 6 U 18 U 6 U 6 U Ii U 11 U 

12 U 12 U 13 U 12 U. n/a 11 U 12 U nta nta 

12 U 12 U 13 U 12 U 18 U 11 U 12 U 11 U 11 U 

6 U 6 U 6 U 6 U 18 U 6 U 6 U 11 U 11 U 

NOTES: 
J __ 

U __ 

UJ -- 
UL -- 
UR -- 
L -_ 
K __ 
B _- 
R -- 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present, 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

J 1 ‘. 



TABLE 2 
1 II29197 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

PESTICIDESIPCBS uglko wllkg 

4,4’-DDD n/a nta 

4,4-DDE nta nta 

4,4’-DDT nta nta 

Aroclor-1016 40 U 39 1 

Aroclor-1221 82 U 80 1 

Aroclor-1232 40 U 39 1 
Aroclor-1242 40 U 39 1 

Aroclor-1248 40 U 39 1 

Aroclor-1254 40 U 39 1 
Aroclor-1260 40 U 39 1 

aldrin nta nla 

alpha-BHC nta nta 

alpha-chlordane nta nla 

beta-BHC nta nta 

delta-BHC nta nta 

dieldrin nta nta 

endosulfan I n/a nta 

endosulfan II nta nta 

endosulfan sulfate nta nta 

endrin nta nla 

endrin aldehyde nta nta 

endrin ketone nta nta 

gamma-BHC (Lindane) nta nta 

gamma-chlordane nta n/a 
, 

NOTES: 
J _- 

u -- 
UJ -- 

& 1 
L _- 
K _- 
B __ 
R -- 

S6-SB-2802 S6-SB-2804 

S6-SB-2802 

Depression 

02126197 

S6-SE-2804 

Depression 

02/26/97 

w&I 1 WW 

nta nta 

nta nta 

nla nta 

41 U 38 U 

84 U 78 U 

41 U 38 U 

41 U 38 U 

41 U 38 U 

41 U 38 U 

41 U 38 U 

nta nta 

nta nta 

nta n/a 

nta nta 

nla nta 

nta I nta 

n/a I n/a 

nta I nta 

nta I nta 

DRAFT 

Page 7 

Wko I Wkg I Wkg 

nta I nta I nta 

nta I n/a I nta 

nta 

n/a 

nta 

nta 

n/a 

n/a 

nta 

n/a 

nta 

Value is considered estimated due to exceedance of technical quality controi criieria or because resuii is iess than the CtMraei Required Qtiani!i&l~~ Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 



1 l/29/97 
TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 8 

SAMPLE NUMBER: S6-SB-2702 S6-SB-2705 S8-SB-2802 S6-SB-2804 S8-TPO8-01 S6-SB-3303 S6-SB-3403 S6-SB-06-01 S6-SB-06-02 

LOCATION: S6-SB-2702 S6-SB-2705 S6-SB-2802 S6-SB-2804 S6-TPO8101 S6-SB-3303 S6-SB-3403 S6-SB-06-01 S6-SB-06-02 

DATA SOURCE: I Depression 
I 

Depression 
I 

Depression 
I 

Depression 
I 

Depression 
I 

Mound 
I 

Mound 
I Not Assoc. I Not Assoc. II 

SAMPLE DATE: 02/26/97 

PESTICIDESIPCBS @kg 

heptachlor nta 

heptachlor epoxide nta 

methoxychlor nta 

toxaphene nta 

02i26197 

wtkg 

nta 

n/a 

nta 

n/a 

02/26/97 

Wkg 
nta 

nta 

nta 

nta 

02/26/97 

Wkg 
nla 

n/a 

nta 

n/a’ 

Wkg 
nla 

nta 

nta 

nta 

02/26/97 

Wkg 

nta 

nta 

nta 

n/a 

02/26/97 

Wkg 
nta 

nta 

nta 

nta 

wlkg Wkg 

1.9 U 1.9 U 

1.9 U 1.9 U 
19 U 19 U 

190 U 190 U 

NOTES: 
J -_ 
U __ 
UJ -- 
UL -- 
UR - 
L __ 

T-i K v- 
(~ .‘.‘ B _- 

,.I 
R -_ 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE 2 
DRAFT 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 
Page 9 

NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

S6-SB-06-03 

S6-SB-06-03 

Not Assoc. 

mdkg 

S6-SB-2903 

S6-SB-2903 

Not Assoc. 

02/28/97 

mglkg 

S6-SB-3003 

S6-SB-3003 

Not Assoc. 

02126197 

m@kg 

S6-TPO7-01 

S6-TPO7-01 

Not Assoc. 

Wkg 

S6-SB-3404 

S6-SB-3404 

New Trench 

03/11/97 

w.W 

S6-SB-3406 

S6-SB-3406 

New Trench 

03/1ll97 

mglkg 

S6-SB-3505 

S6-SB-3505 

New Trench 

03/11197 

mcdkg 

S6-SB-3605 

S6-SB-3605 

New Trench 

03/11197 

mglkg 

S6-SB12-02 

SG-SB12-02 

Southern Trench 

mdkg 
aluminum 14100 
antimony 12.7 
arsenic 4.9 
barium 57.4 

beryllium 1.1 
cadmium 2.2 

calcium 649 
chromium 26.7 

cobalt 8.3 

copper 29.1 

cyanide 2 
iron 21600 
lead 14.7 
magnesium 2100 
manganese 332 
mercury 0.1 
nickel 11.4 
potassium 979 
selenium 0.97 
silver 2.2 
sodium 579 
thallium 0.39 
vanadium 30.4 
zinc 38.3 

15000 13900 23400 8180 12200 9760 8690 14100 
U 2.5 UL 2.4 UL 7.7 U 6.2 2.5 u 3 2.7 U 9.7 u. 
U 16.5 K 12.1 K 3.3 16.5 K 11.9 K 10.2 K 9.1 K 6.4 
U 81.1 39 57 148 L 51 110 73.5 107 
U 0.97 0.72 1.3 0.5 0.8 0.62 0.66 1.1 
U 0.62 U 0.59 u 0.33 u 23.1 0.62 U 12 4.1 2.5 E 
u 681 J 511 J 934 63100 2640 29600 20500 1630 
K 20.9 J 9.5 J 17.9 3900 121 2300 1720 24.9 
U 8.4 J 9.7 J 9.7 34.9 8.4 22.4 16.7 9.3 
U 10.4 9 22.8 218 16.7 114 59.4 164 
U n/a n/a n/a n/a n/a n/a n/a n/a 

21700 13800 19500 138000 22000 64700 44100 23300 
15.6 9.1 K 11.8 75.1 L 12.3 L 51.1 L 19.1 L 86.2 

U 2030 J 1120 J 1830 2660 1750 1750 1910 2130 
385 J 350 J 239 709 407 624 515 581 L 

U 0.12 u 0.12 u 0.06 U 2.6 0.12 u 1.5 0.75 0.11 K 
13.1 K 9 K 13.8 K 39.8 10.8 23.2 13 24.8 

470 539 838 393 403 468 362 962 
u 5 U 4.7 U 0.67 U 6.9 u 5 U 5.7 U 5.5 U 0.84 U 
U 0.83 J 0.79 J 0.64 U 144 6 77.7 35.7 1.8 L 
U 87 74.6 57.2 U 116 64.1 94.7 101 84.1 B 
u 3.7 J 3.6 UJ 0.67 U 51.2 K 9.6 K 30 K 21.9 K 0.84 UL 

34.9 18.2 24.5 18.2 K 31.7 18.7 K 16.1 K 73 
U 38.8 J 20.7 J 21 232 K 34.1 K 142 58.8 K 190 

NOTES: 
I L 
U 
UJ 

Ei 
L 
K 
B 
R 

__ Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
__ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
__ Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
__ Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-_ Positive result is considered biased low due to exceedance of technical quality control criteria. 
_- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
__ Positive result is considered unusable due to exceedance of technical quality control criteria. 
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TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page IO 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

1,2,3-trichlorobenzene 

1,2,4-trichlorobenzene 

1,2,4-trimethylbenzene 
1 ,Zdichlorobenzene 

1,3,5-trimethylbenzene 

1,3-dichlorobenzene 
1 ,4-dichlorobenzene 

2,2’-oxybis(l-chloropropane) 

2,4,5-trichlorophenol 

2,4,6-trichlorophenol 

2,4dichlbrophenol 

2,4-dimethylphenol 

2,4-dinitrophenol 
2,rldinitrotoluene 

2,6-dinitrotoluene 

2-chlorophenol 

2-methylnaphthalene 

Z-methylphenol 
P-nitroaniline 

Z-nitrophenol 

3,3’-dichlorobenzidine 
3-nitroaniline 

4.6-dinitro-2-methylphenol 

4-bromophenyl phenyl ether 

S6-SB-06-03 S6-SB-2903 S6-SB-3003 S6-TP07-01 S6-SB-3404 S6-SB-3406 S6-SB-3505 S6-SB-3605 SG-SBI 2-02 

S6-SB-06-03 S6-SB-2903 S6-SB-3003 S6-TPO7-01 86-88-3404 S6-SB-3406 S6-SB-3505 S6-SB-3605 S6-SBl2-02 

Not Assoc. Not Assoc. Not Assoc. Not Assoc. New Trench New Trench New Trench New Trench Southern Trench 

02/26/97 02/26/97 03/11197 03/11197 03/11/97 03111l97 

Wkg uglkg @kg uglkg uglkg wlkg Wkg Wkg Wkg 

n/a 6 U 6 U nla 9 U 6 u 7 u 7 U nla 
370 U 6 U 6 U n/a 9 U 6 u 7 u 7 U 420 U. 

n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 
370 U 6 U 6 U n/a 9 U 6 u 7 u 7 U 420 U. 

n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 

370 U 6 U 6 U n/a 9 U 6 u 7 u 7 U 420 U. 
370 U 6 U 6 U n/a 9 U 6 u 7 u 7 U 420 U. 
370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U. 
890 U 410 U 390 U n/a 570 U 410 U 470 U 450 u 1100 UC 
370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 Ud 

370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 

890 U 410 U 390 U n/a 570 U 410 U 470 U 450 u 1100 UJ 
370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 

370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 

370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
890 U 410 U 390 U n/a 570 U 410 U 470 U 450 u 1100 UJ 
370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
890 U 410 U 390 U nla 570 U 410 U 470 U 450 u 1100 UJ 

890 U 410 U 390 U n/a 570 U 410 U 470 U 450 u 1100 UJ 

370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ~ 

NOTES: 
J 
U 
UJ 
UL 
UR 

$* k 
c:; _, B 

R 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 

- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria, 



1 l/29/97 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

4-chloro-3-methylphenol 

4-chloroaniline 

4-chlorophenyl phenyl ether 

4-methylphenol 

4-nitroaniline 

4-nitrophenol 

N-nitrosodi-n-propylamine 

N-nitrosodiphenylamine 

acenaphthene 

acenaphthylene 

anthracene 

benz(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(g,h,i)perylene 

benzo(k)fluoranthene 

benzoic acid __ -- 
benryl alcohol 

beta-chloronaphthalene 

bis(2-chloroethoxy)methane 

bis(2-chloroethyl)ether 

bis(2-ethylhexyl)phthalate 

butylbenzylphthalate 

carbazole 

chrysene 

NOTES: 

TABLE 2 
DRAFT 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 
Page 11 

NAWC, WARMINSTER, PENNSYLVANIA 

Southern Trench 

J “” 
u -- 
UJ -- 
UL -- 
UR -- 
L “” 

K “” 
B “” 
R “” 

^L...rl^* A... ,,. -““.“. Vaiue is considered eoolll~wu UUG ,” c;nsedance vu ,rw,llllwm.l +o,8., yvII.Iv~ vII.wI,y _I llw-_wl ,- “.. *~+s-hdral n I-lihr r.mtm4 rritarir nr hacmaca rnsudt ic iaec than thn f!nntra& Rrmttjrd f311a&!i~n Limit $p.Ql_) . . .--- . ..-.. . ..I -1....--. . .“-.. .-- --- 

Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: S6-SB-06-03 S6-SB-2903 S6-SB-3003 S6-TPO7-01 S6-SB-3404 S6-SB-3406 S6-SB-3505 S6-SB-3605 S6-SB12-02 

LOCATION: S6-SB-06-03 S6-SB-2903 S6-SB-3003 S6-TPO7-01 S6-SB-3404 S6-SB-3406 S6-SB-3505 S6-SB-3605 S6-SBl2-02 

DATA SOURCE: Not Assoc. Not Assoc. Not Assoc. Not Assoc. New Trench New Trench New Trench New Trench Southern Trench 

SAMPLE DATE: 02126197 02/26/97 03/11l97 03/11/97 03/11/97 03111l97 

SEMIVOLATILES Wkg wlkg @kg wlkg wlkg wlkg @kg Wkg wlkfl 
di-n-butylphthalate 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 u44 . 
di-n-octylphthalate 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U. 
dibent(a,h)anthracene 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U. 
dibenzofuran 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U. 
diethylphthalate 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 Lt. 
dimethylphthalate 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U. 
fluoranthene 370 U 410 U 390 U n/a 570 U 410 U 280 J 450 U 420 U. 
fluorene 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U. 
hexachlorobenzene 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U. 
hexachlorobutadiene 370 U 6 U 6 U n/a 9 U 6 u 7 u 7 U 420 U. 
hexachlorocyclopentadiene 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U, 
hexachloroethane 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U. 
indeno(l,2,3-cd)pyrene 370 U 410 U 390 U n/a 570 U 410 U 94 J 450 U 420 U, 
isophorone 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U. 
naphthalene 370 U 6 U 6 U n/a 9 U 6 u 7 u 7 U 420 U. 
nitrobenzene 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U. 
pentachlorophenol a90 U 410 U 390 U n/a 570 U 410 U 470 U 450 u 1100 U. 
phenanthrene 370 U 410 U 390 U n/a 570 U 410 U 200 J 450 U 420 U. 
phenol 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U. 
pyrene 370 U 410 U 390 U n/a 570 U 410 U 320 J 450 U 420 U. 

VOLATILES wlkg Wkg udkg @kg @kg W&t Wkg Wkg @kg 
1 ,I ,I ,2-tetrachloroethane n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 
I,1 ,I -trichloroethane 12 U 6 u 6 U 12 U 9 U 6 U 7 u 7 U 12 1 
1 ,I ,2,2tetrachloroethane 12 U 6 U 6 U 12 u 9 U 6 u 7 u 7 U 12 U. 
1 ,I ,2-trichloroethane 12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 1 

ITIES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -. 
UJ - 

;I; 1 
L __ 
K -- 
B -- 
R -- 

Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

i 1’. .’ 
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SAMPLE NUMBER: S6-SB-06-03 S6-SB-2903 S6-SB-3003 S6-TPO7-01 S6-SB-3404 S6-SB-3406 S6-SB-3505 S6-SB-3605 S6-SB12-02 

LOCATION: S6-SB-06-03 S6-SB-2903 S6-SB-3003 S6-TPO7-01 S6-SB-3404 S6-SB-3406 S6-SB-3505 S6-SB-3605 S6-SB12-02 

DATA SOURCE: Not Assoc. Not Assoc. Not Assoc. Not Assoc. New Trench New Trench New Trench New Trench Southern Trench 

SAMPLE DATE: 02/26/97 02/26/97 03/11197 03/11197 03/11/97 03/11197 

VOLATILES Wkg Wkct udkg Wkg @kg uglkg Wkg Wkg Wkg 
I ,ldichloroethane 12 U 6 U 6 U 12 u 9 U 6 u 7 u 7 U 12 U 
I ,ldichloroethene 12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 U 
1 ,l-dichloropropene n/a 6 U 6 U n/a 9 U 6 U 7 U 7 U n/a 

1,2.3-trichloropropane n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 
1,2dibromo-3chloropropane n/a 12 U 12 U n/a 17 U 13 U 14 U 14 U nla 
I ,2-dibromoethane n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U nla 
1,2dichloroethane 12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 U 
1,2dichloroethene (total) 12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 U 
1,2dichloropropane 12 U 6 U 6 U 12 u 9 U 6 u 7 u 7 U 12 U 
1,3-dichloropropane n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 
2,2dichloropropane n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 

P-butanone 12 U 62 U 59 U 12 U a7 U 62 U 72 U 69 U 12 U 
2-hexanone 12 U 25 U 24 U 12 U 35 U 25 U 29 U 28 U 12 UJ 
4chlorotoluene n/a 6 U 6 U nla 9 U 6 u 7 u 7 U nla 
4-methyl-2-pentanone 12 U 25 U 24 U 12 U 35 U 25 U 29 U 26 U 12 UJ 
acetone 12 U 62 U 59 U 12 U 26 J 62 U 72 UJ 69 UJ 4 B 
benzene 12 U 6 U 6 U i2 u 9 U 6 u 7 u 7 U T2 U 
bromobenzene n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 
bromochloromethane nla 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 

bromodichloromethane 12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 U 
bromoform 12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 U 
bromomethane 12 U 12 U 12 U 12 U 17 U 13 U 14 U 14 U 12 U 
carbon disulfide 12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 U 
carbon tetrachloride 12 U 6 U 6 U 12 U 9 U 6 u 7 U 7 U 12 U 
chlorobenzene 12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 UJ 

NOTES: 
- 

;II __ 
Vaiue is coiioideied estimated hue !c excev.y -Aance cf!ech=i*al nll*rrrv rnntrnr r.rrr*rra nr hecause result is less than the Contract Required Quantitation Limit (CRQL). “,*...-“, ~“” . . . . -_...._. -.._-..- _. - 
Value is a non-detected result as reported by the laboratory. 

UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 

I 
UL -- 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L .- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -_ Positive result is considered biased high due to exceedance of technical quality control criteria. 
B __ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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DATA SOURCE: Southern Trench 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 

-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
__ Value is a non-detected result as reported by the laboratory. 
_- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
__ Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
_- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
_- Positive result is considered biased high due to exceedance of technical quality control criteria. 
_- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 

- 
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I 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

PESTlClDESlPCBS 

S6-SB-06-03 

S6-SB-06-03 

Not Assoc. 

Wkg 

S6-SB-2903 

S6-SB-2903 

Not Assoc. 

02126197 

wlkg 

S6-SB-3003 

S6-SB-3003 

Not Assoc. 

02126197 

Wkg 

S6-TPO7-01 

S6-TPO7-01 

Not Assoc. 

Wkg 

56-SB-3404 

S6-SB-3404 

New Trench 

03/I II97 

Wkg 

S6-SB-3406 

S6-SB-3406 

New Trench 

03/l 1197 

uglkg 

S6-SB-3505 

S6-SB-3505 

New Trench 

03/11197 

uglkg 

S6-SB-3605 

S6-SB-3605 

New Trench 

03/11/97 

Wkg 

S6-SB12-02 

56-5812-02 

Southern Trench 

Wkg 

4,4’-DDD 3.7 

4$-DDE 3.7 

4,4’-DDT 3.7 
Aroclor-1016 37 

Aroclor-1221 74 

Aroclor-1232 37 

Aroctor-1242 37 

Aroclor-1248 37 

Aroclor-1254 37 

Arocior-1260 37 

aldrin 1.9 

alpha-BHC 1.9 

alpha-chlordane 1.9 

beta-BHC 1.9 

delta-BHC 1.9 

dieldrin 3.7 

Pntlnalllfan I 1.9 

U t-da n/a n/a nla nla n/a nla 4.2 UJ 

U n/a nla n/a n/a n/a nla nla 4.2 UJ 

U n/a n/a n/a n/a n/a n/a n/a 4.2 UJ 

U 41 U 39 U nla 120 U 41 U 240 U 45 U 42 UJ 

U 63 U 79 U n/a 230 U 84 U 480 U 92 U 84 UJ 

U 41 U 39 U nla 120 U 41 U 240 U 45 U 42 UJ 

U 41 U 39 U nla 120 U 41 U 240 U 45 U 42 UJ 

U 41 U 39 U nla 120 U 41 U 240 U 45 U 42 UJ 

U 41 U 39 U nla 690 J 41 U 240 U 45 U 470 J 

U 41 U 39 U n/a 500 J 16 J 260 J 56 42 UJ 

u nla n/a nla n/a nla n/a nla 2.2 UJ 

U n/a nla n/a nla nla nla nla 2.2 UJ 

U nla nla n/a nla nla n/a nla 2.2 UJ 

U nla . nla nla n/a n/a n/a nla 2.2 UJ 

U nla nla n/a n/a n/a nla n/a 2.2 UJ 

U nla nla nla nla nla nla nla 4.8 R 

U nla n/a nla nla nla n/a nla 2.2 UJ -..----..-.. 
endosulfan II 

endosulfan sulfate 
rndrin -..-.... 
endrin aldehyde 

endrin ketone 

gamma-BHC (Lindane) 

lamma-chlordane 

3.7 

3.7 
3.7 

J 
U n/a nla nla nla nla n/a n/a 4.2 UJ 

U n/a n/a n/a nla n/a nla nla 4.2 UJ 

U nla nla nla n/a nla nla nla 27 R 

I : 

ii 

3.7 U nla nla nla n/a nla nla nla 4.2 UJ 

3.7 U n/a nla nla n/a nla nla n/a 4.2 UJ 

1.9 U nla nla n/a n/a nla nla nla 2.2 UJ 

1.9 U n/a n/a nla nla nla n/a n/a 2.2 UJ 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
- Value is a nondetected result as reported by the laboratory. 
- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
- Positive result is considered biased high due to exceedance of technical quality control criteria. 
_- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-_ Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

PESTICIDESIPCBS 

heptachlor 

heptachlor epoxide 

methoxychlor 

toxaphene 

S6-SB-06-03 S6-SB-2903 S6-SB-3003 S6-TP07-01 S6:SB-3404 S6-SB-3406 S6-SB-3505 S6-SB-3605 S6-SBl2-02 

S6-SB-06-03 S6-SB-2903 S6-SB-3003 S6-TPO7-01 S6-SB-3404 S6-SB-3406 S6-SB-3505 S6-SB-3605 S6-SBl2-02 

Not Assoc. Not Assoc. Not Assoc. Not Assoc. New Trench New Trench New Trench New Trench Southern Trench 

02/26/97 02/26/97 03/l 1197 03/11/97 03/l l/97 03llll97 

wlkg Wkg wlkg Wkg Wkg Wkg wlkg wlkg wW 
1.9 U nla nla n/a n/a nla n/a n/a 2.2 UJ 
1.9 U n/a nla n/a nla nla n/a n/a 2.2 UJ 

19 U n/a n/a nla nla nla nla n/a 22 UJ 
190 U n/a nla nla nla n/a nla nla 220 UJ 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 

.’ j B 
5 _“I R 

-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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DATA SOURCE: 

SAMPLE DATE: 

1 INORGANICS 

II aluminum 

II antimony 

II arsenic 

II barium 

beryllium 

11 cadmium 

II calcium 

II chromium 

II cobalt 

II copper 
iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 

thallium 

vanadium 

zinc 

S6-TP-31-05 S6-TP-3 I-07 

S6-TP-31-05 S6-TP-31-07 

Southern Trench Southern Trench 

02/19/97 02/19/97 

S6-TP-32-05 

S6-TP-32-05 

Southern Trench 

02/l 9/97 

S6-TP-32-07 

S6-TP-32-07 

Southern Trench 

02/l 9197 

S6-TP-32-09 

S6-TP-32-09 

Southern Trench 

02/l 9197 

S6-TP-33-03 

S6-TP-33-03 

Southern Trench 

02/l 9197 

Southern Trench Southern Trench Southern Trench 

NOTES: 

tl 
UJ 

uuk 
L 
K 
B 
R 

__ L'aiue is iXiisidW?d estimated die to exceedance of !echxica! qua,,., UV....wI _..._..- _. I-_ Ii+** *r~.rrnr +rr+arr- nr harause resu!! is !ess than the Contract Required Ouantitation Limit (CRQL). 
__ Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
__ Positive result is considered biased low due to exceedance of technical quality control criteria. 
v. Positive result is considered biased high due to exceedance of technical quality control criteria. 
__ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
__ Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: S6-TP-31-05 S6-TP-3 I-07 S6-TP-32-05 S6-TP-32-07 S6-TP-32-09 S6-TP-33-03 S6-TP-33-05 S6-TP-33-07 S6-TP-33-09 

LOCATION: S6-TP-31-05 S6-TP-31-07 S6-TP-32-05 S6-TP-32-07 S6-TP-32-09 S6-TP-33-03 S6-TP-33-05 S6-TP-33-07 S6-TP-33-09 

DATA SOURCE: Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench 

SAMPLE DATE: 02/19197 02/l 9197 02119197 02/l 9197 02/l 9197 02/l 9197 02/l 9/97 02119/97 02/19/97 

SEMIVOLATILES @kg wlkg wlkg uglkg Wks wlkg uglkg Wkg wlkg 

1,2,3-trichlorobenzene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 

1,2.4-trichlorobenzene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 8 U 6 U 

1,2,4trimethylbenzene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 

1,2dichlorobenzene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 

1,3,5-trimethylbenzene 6 U 6 U 6 U 6 U .8 U 6 U 6 U 6 U 6 U 

1,3-dichlorobenzene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 

1,4-dichlorobenzene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 

2,2’-oxybis(l-chloropropane) 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 

2,4,5-trichlorophenol 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 

2,4.6-trichlorophenol 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 

2,4-dichlorophenol 390 U 416 U 400 il 400 U 400 U 410 U 400 U 400 U 390 U 

2,4-dimethylphenol 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 

2,4dinitrophenol 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 

2,rldinitrotoluene 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 

2,6-dinitrotoluene 390 U 410 U‘ 400 U 400 U 400 U 410 U 400 U 400 U 390 U 

2-chlorophenol 390 U 410 . u 400 U 400 U 400 U 410 U 400 U 400 U 390 U 

2-methylnaphthalene 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 

P-methylphenol 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
2-nitroaniline 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 

2-nitrophenol 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 

3,3’-dichlorobenzidine 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
3-nitroaniline 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 

4,6-dinitro-2-methylphenol 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 

4-bromophenyl phenyl ether 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
L 

NOTES: 
J - 
U 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitatfon Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 

UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 

ik 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 

L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- 

:, -.z 
Positive result is considered biased high due to exceedance of technical quality control criteria. 

B -- 
@I. 

Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
(1 R -- 

Cf- 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

I 
(/ 
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t 
SAMPLE NUMBER: S6-TP-31-05 S6-TP-3 f-07 S6-TP-32-05 S6-TP-32-07 S6-TP-32-09 S6-TP-33-03 S6-TP-33-05 S6-TP-33-07 S6-TP-33-09 

LOCATION: S6-TP-3 I-05 S6-TP-31-07 S6-TP-32-05 S6-TP-32-07 S6-TP-32-09 S6-TP-33-03 S6-TP-33-05 S6-TP-33-07 S6-TP-33-09 

DATA SOURCE: Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench 

SAMPLE DATE: 02/l 9197 02/19/97 02/l 9197 02/l 9/97 02/l 9197 020 9197 02/19/97 02/i 9197 02/l B/97 

SEMIVOLATILES udkg Wkg Wkg Wkg Wkg Wkg Wks wlkg wlkg 
4-chloro-3-methylphenol 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
4-chloroaniline 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
4-chlorophenyl phenyl ether 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
4-methylphenol 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
4-nitroaniline 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
I-nitrophenol 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
N-nitrosodi-n-propylamine 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
N-nitrosodiphenylamine 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
acenaphthene 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
acenaphthylene 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
anthracene 390 U 410 U 400 U 400 U 400 U 410 U 400 U 100 J 390 U 
benz(a)anthracene 51 J 410 U 60 J 400 U 400 U 410 U 160 J 650 88 J 
benzo(a)pyrene 57 J 410 U 76 J 400 U 400 U 410 U 240 J 650 120 J 
benzo(b)fluoranthene 390 U 410 U 87 J 400 U 400 U 410 U 250 J 700 130 J 
benzo(g,h,i)perylene 51 J 410 U 59 J 400 U 400 U 410 U 140 J 190 J 43 J 
benzo(k)fluoranthene 390 U 410 U 400 U 400 U 400 U 410 U 180 J 560 87 J 
benzoic acid 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
benzyl alcohol 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
beta-chloronaphthalene 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
bis(2-chloroethoxy)methane 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
bis(2-chloroethyl)ether 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 U 
bis(2-ethylhexyl)phthalate 96 B 89 B 75 B 93 B 88 B 80 B 85 B 85 B 110 B 
butylbenzylphthalate 390 U 410 U 400 U 57 J 400 U 410 U 400 U 400 U 390 U 
chrysene 57 J 410 U 83 J 400 U 400 U 410 U 190 J 580 90 J 

- di-n-butylphthalate 390 U 410 U 400 U 400 U 400 u 410 U 400 u 400 U 390 U 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

,,̂ l..̂  :” A.. *aa. .-I - yLIIuc 1a cvnpIuT1eu es.B.,a +~-atoA AI*- In nvmnrtancn nf tar@&d nimlitv cot&o! r.r!.;..- I” ““I .” wn”“““.“l,- “. .“V . ...““. ?“” . . . . ‘r&a or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
__ Ron-detected result is considered biased low due to exceedance of technical quality control criteria. 
- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
- Positive result is considered biased high due to exceedance of technical quality control criteria. 
- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
- Positive result is considered unusable due to exceedance of technical quality Control criteria. 
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SAMPLE NUMBER: S6-TP-31-05 6%.TP-31-07 S6-TP-32-05 S6-TP-32-07 S6-TP-32-09 S6-TP-33-03 S6-TP-33-05 S6-TP-33-07 S6-TP-33-09 

LOCATION: S6-TP-31-05 S6-TP-31-07 S6-TP-32-05 S6-TP-32-07 S6-TP-32-09 S6-TP-33-03 S6-TP-33-05 S6-TP-33-07 S6-TP-33-09 

DATA SOURCE: Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench 

SAMPLE DATE: 020 9197 02/19/97 02119197 02/l 9/97 02119197 02/19/97 02/l 9/97 02/19/97 02/l 9197 

SEMIVOLATILES wMl udkg w#kg uglkg Wkg Wkg wlkg wlkg Wkg 
di-n-octylphthalate 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 1 
dibenz(a,h)anthracene 390 U 410 U 400 U 400 U 400 U 410 U 400 U 63 J 390 1 
dibenzofuran 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 1 
diethylphthalate 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 1 
dimethylphthalate 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 1 
fluoranthene .66 J 410 U ‘130 J 35 J 400 U 410 U 200 J 1200 97 . 
fiuorene 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 1 
hexachlorobenzene 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 1 
hexachlorobutadiene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
hexachlorocyclopentadiene 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 1 
hexachloroethane 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 1 
indeno(l,2,3-cd)pyrene 390 U 410 U 400 U 400 U 400 U 410 U 100 J 230 J 390 1 
isophorone 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 1 
naphthalene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
nitrobenzene 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 1 
pentachlorophenol 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 1 
phenanthrene 43 J 410 U 91 J 400 U 400 U 410 U 55 J 410 390 1 
phenol 390 U 410 U 400 U 400 U 400 U 410 U 400 U 400 U 390 1 
pyrene 69 J 410 U 140 J 35 J 400 U 410 U 310 J 1400 140 . 

VOLATILES Wkg wlkg Wkg Wkg uglkg Wkg W&t Wkg wlkg 
1 ,I, 1,2-tetrachloroethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
1 ,l,l-trichloroethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
1,1.2,2-tetrachloroethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
1 ,1.2-trichloroethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
1 .I-dichloroethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 

ITES: 
J -. Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U _- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL -- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L e. Positive result is considered biased low due to exceedance of technical quality control criteria. 
K _- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -_ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

“’ 
1 ! ‘I 
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SAMPLE NUMBER: S6-TP-31-05 S6-TP-31-07 S6-TP-32-05 S6-TP-32-07 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 

chloroform 

chloromathane 

S6-TP-31-05 S6-TP-31-07 S6-TP-32-05 S6-TP-32-07 

Southern Trench Southern Trench Southern Trench Southern Trench 

02/19/97 02l19/97 02/l 9197 02/19/97 

uglkg wlkg Wkg u&t 

6 U 6 U 6 U 6 U 

12 U 12 U 12 U 12 U 

cis-1 ,bdichloropropene 6 U 6 U 6 U 6 U 

dibromochloromethane 6 U 6 U 6 U 6 U 

dlchlorodifluoromethane 12 U 12 U 12 U 12 U 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 

:.:;gg ; 

R 

.VANIA 

S6-TP-32-09 S6-TP-33-03 S6-TP-33-05 S6-TP-33-07 S6-TP33-09 

S6-TP-32-09 

Southern Trench 

02/19/97 

Wkg 

S6-TP-33-03 

Southern Trench 

02/19197 

wlkg 

S6-TP-33-05 

Southern Trench 

02/l 9/97 

Wkg 

S6-TP-33-07 

Southern Trench 

02/19/97 

wlkg 

S6-TP33-09 

Southern Trench 

02/19/97 

Wkg 

-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
_- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-_ Positive result is considered unusable due to exceedance of technical quality control criteria. 

i ! 
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DATA SOURCE: 

SAMPLE DATE: 

Southern Trench Southern Trench Southern Trench Southern Trench 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench 

-- ?/a!~ is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
__ Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
_- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: S6-TP-33-WI 

LOCATION: S6-TP-33-WI 

DATA SOURCE: Southern Trench 

SAMPLE DATE: 02/19/97 

INORGANICS mgh 

S6-TP22-01 

S6-TP22-01 

Southern Trench 

wdkg 

S6-TP-28-07 

S6-TP-28-07 

Trench 4 

02/l 7197 

m&kg 

S6-TP-29-07 

S6-TP-29-07 

Trench 4 

02/l 0197 

mdkg 

S6-TP-29-09 

S6-TP-29-09 

Trench 4 

02/10/97 

wdkg 

S6-TP-29-WI 

S6-TP-29-Wl 

Trench 4 

02l18l97 

wW 

S6-TP-29-W2 

S8-TP-29.W2 

Trench 4 

02/l 0197 

w/kg 

S6-TP-29-W3 

S6-TP-29-W3 

Trench 4 

02/l 0197 

mdkg 

S6-TP-35-07 

S6-TP35-07 

Trench 4 

02l21/97 

m@kg 

aluminum 1970 16500 17200 5330 6210 12800 28400 3360 5180 

antimony 2.6 L 9.9 J 2.5 UL 28.9 2.4 UL 2.4 UL 2.6 UL 48.3 9.6 

arsenic 2.8 UJ 5.3 12.7 28.3 K 5.9 K 9.7 K 13.9 K 35.5 K 23.5 K 

barium 12.6 L 51.6 69.1 363 41.3 49.7 116 531 176 L 

beryllium 0.23 0.81 0.98 0.37 0.93 0.87 0.83 0.6 0.48 

cadmium 0.56 U 0.41 L 0.63 U 152 1 6.2 14.8 48 145 J 

calcium 145000 2030 1450 61000 1770 2030 8310 12300 61400 J 

chromium 4.4 25.6 25.5 12400 72 238 945 46800 3410 J 

cobalt 1.8 7.5 9.1 55.7 8.3 11.4 14.6 146 54.6 J 

copper 6.2 15.9 12.6 269 14.1 17.7 920 121 108 J 

iron 4920 12700 22100 215000 18200 24300 41500 42300 264000 

lead ‘t6.4 11 13.3 L 280 L 9.8 L 14.2 58.7 L 7700 91.2 L 

magnesium 77000 2790 2070 2470 1110 2330 2010 2820 2090 J 

manganese 165 220 L 154 1150 439 454 592 259 1160 J 

mercury 0.11 u 0.05 u 0.13 u 3.4 0.12 u 0.52 0.52 0.98 1.8 

nickel 3.5 13.6 J 12.8 66.2 8.8 14.3 19 35.7 61 

potassium 169 u 1100 768 314 378 881 554 8740 396 

selenium 4.5 U 0.81 U 5.1 UL 7 UL 4.8 UL 4.9 UL 5.1 UL 7 UL 6.4 U 

silver 0.56 U 1 U 0.81 K 356 4.7 K 12 83.5 79 277 J 

sodium 105 58 U 111 124 100 107 101 405 101 

thallium 3.4 U 0.81 U 3.8 UL 46.4 3.6 UL 3.7 UL 9.1 31.9 47.2 K 

vanadium 6.3 K 38 38.9 0.87 U 20.8 32.3 30.1 0.88 u 19.1 K 

zinc 180 40.1 53.5 J 1150 35.2 45.7 197 78600 380 J 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedanus of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: S6-TP-33-WI S6-TP22-01 S6-TP-28-07 S6-TP-29-07 S6-TP-29-09 S6-TP-29.WI S6-TP-29-W2 S6-TP-29-W3 S6-TP-35-07 

LOCATION: S6-TP-33-WI S6-TP22-01 S6-TP-28-07 S6-TP-29-07 S6-TP-29-09 S6-TP-29-WI S6-TP-29-W2 S6-TP-29-W3 S6-TP-35-07 

DATA SOURCE: Southern Trench Southern Trench Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 

SAMPLE DATE: 02/19/97 02/17/97 02/16i97. 02/l B/97 02il0l97 02/18/97 02ml97 02/21/97 

SEMIVOLATILES Wkg Wkg Wkg wtlkg Wkg wW @kg wlkg Wkg 

1,2,3-trichlorobenzene 6 U n/a 6 u 9 U 6 U 6 U 6 U 44 UJ 8 u 
1,2,4-trichlorobenzene 6 U nla 6 u 9 U 6 U 6 U 6 U 44 UJ 8 U 
1,2,4-trimethylbenzene 6 U nla 6 u 9 U 6 U 6 U 6 U 170 J 8 u 
f ,Bdichlorobenzene 6 U n/a 6 u 9 U 6 U 6 U 6 U 44 UJ 8 u 
1,3,5-trimethylbenzene 8 U n/a 6 u 9 U 6 U 6 U 6 U 120 8 U 
1,3-dichlorobenzene 6 U n/a 6 U 9 U 6 U 6 U 6 U 44 UJ 6 U 
1,4-dichlorobenzene 6 U nla 6 u 9 U 6 U 6 U 6 U 44 UJ 8 U 
2,2’-oxybis(l-chloropropane) 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
2,4,5-trichlorophenol 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
2,4,6-trichlorophenol 370 U n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
2,4dichloriphenol ‘370 U n/a 420 U 680 U 400 U 400 U 420 u 2900 UJ 530 U 
2,4dimethylphenol 370 U n/a 420 U 580 U 400 U 400 U 420 u 1100 J 530 U 
2,4dinitrophenol 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
2,4dinitrotoluene 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
2,6-dinitrotoluene 370 U n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
2-chlorophenol 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
2-methylnaphthalene 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
P-methylphenol 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
2-nitroaniline 370 U n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
2-nitrophenol 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
3,3’-dichlorobenzidine 370 U n/a 420 U 580 UJ 400 UJ 400 UJ 420 UJ 2900 UJ 530 U 
3-nitroaniline 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
4,6-dinitro-2-methylphenol 370 U n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
4-bromophenyl phenyl ether 370 U n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
_- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
me Positive result is considered biased low due to exceedance of technical quality control criteria. 
__ Positive result is considered biased high due to exceedance of technical quality control criteria. 
-_ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
__ Positive result is considered unusable due to exceedance of technical quality control criteria. 
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DATA SOURCE: 

SAMPLE DATE: 

Southern Trench Southern Trench 

4-nitroaniline 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 L 
4-nitrophenol 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 u 
N-nitroso-di-n-propylamine 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 L 
N-nitrosodiphenylamine 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 u 

acenaphthene 45 J nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
acenaphthylene 46 J nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
anthracene 340 J nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
benz(a)anthracene 890 nla 420 U 580 U 400 U 400 U 42 J 2900 UJ 120 J 
benzo(a)pyrene 1100 nla 420 U 60 J 400 U 400 U 42 J 2900 UJ 140 J 
benzo(b)fluoranthene 1200 nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 150 J 
benzo(g,h,i)perylene 330 J n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 89 J 
benzo(k)fluoranthene 930 n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 470 J 
benzoic acid 370 U n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
benzyl alcohol 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 

beta-chloronaphthalene 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
bis(2-chloroethoxy)methane 370 U n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
bis(2-chloroethyl)ether 370 U n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
bis(2-ethylhexyl)phthalate 97 B n/a 92 B 440 B 87 B 94 B 105 B 2900 UJ 63 J 

butylbenzylphthalate 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
chrysene 950 n/a 420 U 63 J 400 U 400 U 51 J 320 J 140 J 
di-n-butylphthalate 370 U n/a 420 U 180 J 400 U 400 U 420 U 16000 J 66 J 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL -- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 

1: -_ 
,q B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
*:-a;,; R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: S6-TP-33-WI S6-TP22-01 S6-TP-26-07 S6-TP-29-07 S6-TP-29-09 S6-TP-29.WI S6-TP-29-W2 S6-TP-29-W3 S6-TP-35-07 

LOCATION: S6-TP-33-Wl S6-TP22-01 S6-TP-26-07 S6-TP-29-07 S6-TP-29-09 S6-TP-29-WI S6-TP-29-W2 S6-TP-29.W3 S6-TP35-07 

DATA SOURCE: Southern Trench Southern Trench Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 

SAMPLE DATE: 02/19/97 02/l 7197 02l10/97 02ll8/97 02/l 0197 02l10l97 02118197 02/21197 

SEMIVOLATILES Wkg wlkg wb Wkg wlkg u&kg Wkg @kg wlkg 
di-n-octylphthalate 370 U n/a 420 U 580 U 400 U 400 U 420 U 2900 UJ 530 U 
dibenz(a,h)anthracene 110 J nla 420 U 580 U 400 U 400 U 420 U 2900 UJ 530 U 
dibenzofuran 370 U n/a 420 U 580 U 400 U 400 U 420 U 2900 UJ 530 U 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 

-- Value is considered estimaied due to exceedance of bz;hiiicai quaiii’y eofi:isl c:iie:ia c: becam, 1 p rest!!! iS !ess ihan ihe CO&ad Required Cuantitation Limit (CRQL). 
__ Value is a non-detected result as reported by the laboratory. 
__ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
_- Nondetected result is considered biased low due to exceedance of technical quality control criteria. 
.- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
__ Positive result is considered biased low due to exceedance of technical quality control criteria. 
- Positive result is considered biased high due to exceedance of technical quality control criteria. 
._ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
.- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER S6-TP-33.WI S6-TP22-01 S6-TP-28-07 S6-TP-29-07 S6-TP-29-09 S6-TP-29.WI S6-TP-29.W2 S6-TP-29.W3 S6-TP-35-07 

LOCATION: S6-TP-33.WI S6-TP22-01 S6-TP-28-07 S6-TP-29-07 S6-TP-29-09 S6-TP-29.WI S6-TP-29.W2 S6-TP-29.W3 S6-TP-35-07 

DATA SOURCE: Southern Trench Southern Trench Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 

SAMPLE DATE: 02H9l97 02/17/97 OZ18l97 02/l 8197 02/10/97 02l10l97 02l10l97 02l21l97 

VOLATILES Wkg wlkg Wkg wW Wkg @kg wlkg wlkg Wb 
1 ,I -dichloroethene 6 U 12 U 6 u 9 U 6 U 6 U 6 u 44 U 8 L 
1 ,I -dichloropropene 6 U nla 6 U 9 U 6 U 6 U 6 U 44 U 6 1 
1,2,3-trichloropropane 6 U nla 6 u 9 U 6 U 6 U 6 U 44 U 8 L 
1,2-dibromo-3-chloropropane 11 U nla 13 U 17 U 12 U 12 U 13 U 88 UJ 16 L 
1,2dibromoethane U nla 6 u 9 U 6 U 6 U 6 U 44 U 8 1 
1,2-dichloroethane 6 U 12 U 6 u 9 U 6 U 6 U 6 U 44 U 8 1 
1.2.dichloroethene (total) 6 U 12 U 6 u 9 U 6 U 6 U 6 U 44 U 8 1 
1 ,Bdichloropropane 6 U 12 U 6 u 9 U 6 U 6 U 6 u 44 U 8 1 
1,3dichloropropane 6 U nla 6 u 9 U 6 U 6 U 6 u 44 U 8 1 
2,2-dichloropropane 6 U nla 6 U 9 U 6 U 6 U 6 U 44 U 8 1 

2.butanone 56 U 12 U 64 U 87 U 60 U 61 U 64 U 440 U 18 2-hexanone 23 U 12 U 25 U 35 U 24 U 24 U 26 U 180 U 32 ; 
4-chlorotoluene 6 U nla 6 u 9 U 6 U 6 U 6 U 44 U 8 1 
4.methyl-2-pentanone 23 U 12 U 25 U 35 U 24 U 24 U 26 U 180 U 32 1 
acetone 56 u 4 U 64 U 87 U 60 U 61 U 64 U 440 U 130 
benzene 6 U 12 U 6 U 9 U 6 U 6 U 6 U 44 U 6 1 
bromobenzene 6 U nla 6 U 9 U 6 U 6 U 6 U 44 U 8 1 
bromochloromethane 6 U nla 6 U 9 U 6 U 6 U 6 U 44 U 6 1 
bromodichloromethane 6 U 12 U 6 U 9 U 6 U 6 U 6 u 44 U 8 1 
bromoform 6 U 12 U 6 u 9 U 6 U 6 U 6 u 44 U 8 1 
bromomethane 11 U 12 U 13 U 17 U 12 U 12 U 13 U 88 U 16 1 
carbon disulfide 6 U 12 U 6 u 9 U 6 U 6 U 6 U 44 U 8 1 
carbon tetrachloride 6 U 12 U 6 U 9 U 6 U 6 U 6 U 44 U 8 1 
chlorobenzene 6 U 12 U 6 u 9 U 6 U 6 U 6 U 44 U 8 1 
chloroethane 11 U 12 U 13 U 17 U 12 U 12 U 13 U 88 U 16 1 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K p:. 

‘:-- B 
_ ‘” R 

. . 

. . 

. . 

. . 

. . 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedancc of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. . . 

) 1, :.; / 
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ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: S6-TP-33.WI 

LOCATION: S6-TP-33.WI 

DATA SOURCE: Southern Trench 

SAMPLE DATE: 02l19l97 

S6-TP22-01 

S6-TP22-01 

Southern Trench 

S6-TP-28-07 

S6-TP-28-07 

Trench 4 

02/17/97 

S6-TP-29-07 

S6-TP-29-07 

Trench 4 

02i10l97 

S6-TP-29-09 

S6-TP-29-09 

Trench4 

02l10197 

S6-TP-29.WI 

S6-TP-29.WI 

Trench 4 

0: 
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NOTES: 
J . . Vakre is +finsr~ara~ a=+ima+ed rfrrr tn nvceedance of technica! quailty control crii~ria or because result is less than the Contract Required Quantitation Limit (CRQL). ““I. ,““I”- ““.a.*. . . -“- .- .,,...” 
U . . Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. I 
UL -- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L . . Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B ._ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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NAWC, WARM USTER, PENNSYLVANIA 

SAMPLE NUMBER: S6-TP-33.WI S6-TP22-01 S6-TP-28-07 S6-TP-29-07 S6-TP-29-09 1 S6-TP-29.WI 1 S6-TP-29.W2 1 S6-TP-29.W3 S6-TP-35-07 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

PESTICIDESIPCBS 

S6-TP-33.WI 

Southern Trench 

02/19/97 

wlkg 

S6-TP22-01 

Southern Trench 

Wkg 

S6-TP-28-07 

Trench 4 

02li 7197 

wh 

Aroclar-1016 I 37 U I nla I 42 U 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

. . Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
. . Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
. . Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
. . Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
. . Positive result is considered biased low due to exceedance of technical quality control criteria. 
. . Positive result is considered biased high due to exceedance of technical quality control criteria. 
. . Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
. . Positive result is considered unusable due to exceedance of technical quality control criteria. 

, 
i r-. 
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SAMPLE NUMBER: S6-TP-35-08 

LOCATION: S6-TP-35-08 

DATA SOURCE: Trench 4 

SAMPLE DATE: 02/21/97 

INORGANICS Wkg 

S6-TP-36-07 

S6-TP-36-07 

Trench 4 

02/21/97 

w#kg 

NAWC, WARMINSTER, PENNSYLVANIA 

S6-TP-36-09 S6-TP-38-01 S6-TP-38-07 

S6-TP-36-09 S6-TP-38-01 S6-TP-38-07 

Trench 4 Trench 4 Trench 4 

02121/97 02/24/97 02124197 

mdkg wlkg w/kg 

S&TP-38-06 

S6-TP-38-08 

Trench 4 

02/24/97 

mdkg 

S6-TP-38-WI 

S6-TP-38-WI 

Trench 4 

02124197 

mdkg 

S6-TP-39-08 

S6-TP-39-08 

Trench 4 

02/25/97 

w&g 

S6-TP-39-09 

S6-TP-39-09 

Trench 4 

02/25/97 

Wkg 
aluminum 8300 10100 3490 14400 11000 9860 39100 10400 10400 

antimony 2.5 UL 2.5 UL 14.1 2.5 UL 2.5 UL 2.3 UL 14.2 L 2.6 UL 2.5 UL 

arsenic 11.7 K 8.5 K 25.3 K 7.6 6.1 4.5 9.9 6.2 K 7.2 K 

barium 85.4 67.7 536 L 52.7 86.9 46.9 477 51.9 35.5 

beryllium 1.2 0.76 0.35 0.93 2 0.67 1.4 0.73 0.64 

cadmium 0.64 J 0.62 U 68.8 J 0.64 U 0.62 U 0.58 U 31.8 0.64 u 0.61 U 

calcium 1490 J 9890 J 79600 J 1260 J 1400 J 743 J 6860 J 23500 J 3910 J 

chromium 60.1 J 15.6 J 8490 J 15.9 19.9 15.6 66.1 14.1 J 15.2 J 

cobalt 8.1 J 6.6 J 70.4 J 13.2 14.7 7 14 K 8.2 J 7.9 J 

copper 8.3 J 13.7 J 425 J 10.5 7.8 11.5 4970 23.8 12.9 

iron 15000 16200 264000 20400 J 24700 J 16600 J 53200 J 16300 17700 

lead 18.6 L 15.5 L 145 L 9.7 14.5 10.2 1030 11.1 ‘IO K 

magnesium 1100 J 4970 J 1810 J 1810 4000 1650 6090 2540 J 1740 J 

manganese 942 J 543 J 959 J 503 479 286 983 569 J 279 J 

mercury 0.12 u 0.2 3.4 0.13 u 0.12 u 0.12 u 0.78 0.13 u 0.12 u 

nrckel 8.3 8.4 47.5 11.8 19.4 8.3 99.7 11.7 K 11.1 K 

potassium 197 534 294 U 572 1670 363 817 556 466 

selenium 4.9 u 5 U 7.8 U 5.1 UL 5 UL 4.7 UL 6.4 UL 5.1 U 4.9 U 

silver 2.8 J 1.1 J 368 J 0.9 K 1.3 K 0.71 K 77.3 0.72 J 0.7 J 

sodium 96.8 107 156 89.5 109 72.2 444 112 96.8 

thallium 4.7 K 3.7 U 62.4 K 6 K 7.8 K 5 K 16.7 K 3.8 UJ 4.3 J 

vanadium 24.1 25.4 18.6 K 29.2 27 28.7 48.5 20.4 27 

zinc 35.4 J 35.5 J 713 J 26.4 38.5 24.5 2320 26.6 J 33.1 J 

NOTES: 
J _- 
u - 
UJ -- 
UL -- 
UR -- 
L -_ 
K -_ 
B __ 
R -- 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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DATA SOURCE: 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL -- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 

-. L -- 
I’- : 

Positive result is considered biased low due to exceedance of technical quality control criteria. 
_ ‘La> K -- 
L--‘Z ‘% 

Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

1 
1 
J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 
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DATA SOURCE: 

NOTES: 
J -- 
u 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL), 
_- Vaiue is a non-deieded resuit as reported by ttne iaboratory. 

UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 

Ei 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 

L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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NAWC, WARMINSTER, PENNSYLVANIA 

LOCATION: 

DATA SOURCE: 

3TES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL -- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B _- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -- Positive result is considered unusable due to exceedanoe of technical quality COntrOl criteria. 

1 i : 



11/29:97 
TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 36 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

DTES: 
.! _- 

U -_ 

UJ -- 
UL -- 
UR -- 
L -_ 
K -_ 
B __ 
R - 

?/a!ue 1s considered estimated due to eXrP-edance nf ier.hnir.a! nmlihr r.onim! criisril ny i?ncluse TERM!! ie !aar ihen !hg Coniraci &q&d nulniiiliin!! Limi! !r.P.Ol! _I--..-, - 
Value is a non-detected result as reported by the laboratory. . 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE 2 
1 I/29/97 

ANALYTICAL RESULTS FOR SUBSURFAC 

NAWC, WARMINSTER, PENNSYI 

SAMPLE NUMBER: S6-TP-35-08 S6-TP-36-07 S8-TP-36-09 S6-TP-38-01 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

S6-TP-35-08 

Trench 4 

02/21/97 

S6-TP-36-07 

Trench 4 

02/21197 

S6-TP-36-09 

Trench 4 

02l21197 

S6-TP-38-01 

Trench 4 

02124197 

VOLATILES 

I I I I 

I ualka I walka I WW I wlkg _ __~.~ ~~. - - 
- chloroform 6 u Ii u lo- U 6 U 

chloromethane 12 U 12 U 20 U 13 U 
cis-1,3dichloropropene 6 U 8 U 10 U 8 U 
dibromochloromethane 6 U 8 U 10 U 6 

dichlorodifluoromethane 12 U 12 U 
ethylbenzene 6 u 6 U 
isopropylbenzene 6 U 6 U 

methylene bromide 6 U 6 U 
methylene chloride 6 u 7 E 
n-butylbenzene 6 U 6 U 
n-propylbenzene 8 U 6 U 
o-chlorotoluene 8 U 6 U 
o-isooroavltoluene 6 U 6 U 

20 U 13 U 

10 U 6 U 
10 U 6 U 

10 U 8 U 

23 B 6 U 

10 U 6 U 

10 U 6 U 

10 U 6 U 

10 U 6 U 
r ---r -ra ~~ I 

set-butylbenzene 6 U 6 U 10 U 6 U 
styrene 6 U 6 U 10 U 6 U 
tert-butylbenzene 6 U 6 U 10 U 6 U 
tetrachloroethene 6 U 6 U 10 U 6 U _-..- 
toluene 6 u 1 J 3 J 6 U 

1 trans-1,3-dichloropropene 6 U 6 U 10 U 6 U 
trichloroethene 8 U 6 U 10 U 6 U 
trichlorofluoromethane 12 U 12 U 20 U 13 U 
vinyl chloride 12 U 12 U 20 U 13 U 
xylene (total) 8 U 6 u 2 J 6 U 

NOTES: 
J 
U 
UJ 

UUI; 
L 
K 

..- B 
,.A R 

E SOIL - SITE 06 

VANIA 

DRAFT 

Page 36 

__ Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
_- Value is a non-detected result as reported by the laboratory. 
_- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
__ Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
_- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
__ Positive result is considered biased low due to exceedance of technical quality control criteria. 
-_ Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
_- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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DATA SOURCE: 

SAMPLE DATE: 

i PESTICIDESIPCBS 

NAWC, WARMINSTER, PENNSYLVANIA 

S6-TP-35-08 S6-TP-38-07 S6-TP-36-09 S6-TP-38-01 S6-TP38-07 S6-TP-38-08 

S8-TP-35-08 S6-TP-36-07 S6-TP-36-09 S6-TP-38-01 S6-TP-38-07 S6-TP-38-08 

Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 

02/21/97 02/21/97 02/21/97 02/24/97 02/24/97 02124197 

w$kg Wkg @kg wlkg Wkg wlkg 

I 

41 U 41 U 65 UR 42 U 41 U 39 1 
83 U 83 U 130 UR 85 U 83 U 78 1 
41 U 41 U 65 UR 42 U 41 U 39 1 

I 41 U 41 U 65 UR 42 U 41 U 39 1 
41 U 75 J 710 L 42 U 41 U 39 1 
41 U 41 U 65 UR 42 U 41 U 39 1 

I 13 J 82 U 580 L 42 U 41 U 39 1 

NOTES: 
J _- 
U __ 
UJ -- 
UL -- 
UR -- 
L __ 
K _- 
B - 
R -- 

S6-TP-38-Wl 1 S6-TP-39-08 1 S6-TP-39-09 

53 U 42 IJ 41 U 

110 U 86 U 82 U 

53 U 42 U 41 U 

53 U 42 U 41 U 

53 U 42 U 41 U 

69 42 U 41 U 

67 J 42 U 41 U 

.- 
Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQLJ. 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: S6-TP-40-03 

LOCATION: S6-TP-40-03 

DATA SOURCE: Trench 4 

SAMPLE DATE: 02/25/97 

S6-TP-40-06 

S6-TP-40-06 

Trench 4 

02125197 

S6-TP-40-06-DU 

S6-TP-40-06 

Trench 4 

02/25/97 

SG-SB-1605 

S6-SB-1805 

Trench 11 

02/24/97 

NOTES: 
J -_ 

U _- 

UJ -- 
UL -- 
UR -- 
L _- 
K -- 
B -_ 
R _- 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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NAWC, WARMINSTER, PENNSYLVANIA 

SEMIVOLATILES I Wkg I uglkg Wkg 

I I I 

SG-SB-1805 SG-SB-I 807 

S6-SB-1805 S6-SB-1807 

Trench11 Trench 11 

02l24197 02/24/97 

Wkg Wkg 

SG-SB-I 904 

SG-SB-1904 

Trench 1 I 

02/25/97 

wlkg 

SG-SB-1906 

S8-SB-1906 

Trench 11 

02/25/97 

@kg 

S6-SB-2005 

S6-SB-2005 

Trench II 

02125197 

Wkg 

S6-SB-2104 

S6-SB-2104 

Trench I I 

02/25/97 

wlkg 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRC&j. 
-- Value is a non-detected result as reported by the laboratory. 
_- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
__ Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
__ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
__ Positive result is considered unusable due to exceedance of technical quality control criteria. 



1 I/29/97 
TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 
I 
Page 40 

S6-TP-40-03 S6-TP-40-06 

S6-TP-40-03 S6-TP-40-06 

Trench 4 Trench 4 

02/25/97 02/25/97 

SEMIVOLATILES 

4-chloro-3-methylphenol 480 U 420 1 
4-chloroaniline 480 U 420 1 
4-chlorophenyl phenyl ether 480 U 420 1 
4-methylphenol 460 U 420 1 
4-nitroaniline 480 U 420 1 
4-nitrophenol 480 U 420 1 
N-nitrosodi-n-propylamine 460 U 420 1 
N-nitrosodiphenylamine 480 U 420 1 
acenaphthene 480 U 420 1 
acenaphthylene 480 U 420 1 
anthracene 480 U 420 1 

NOTES: 
J __ 
U __ 
UJ -- 
UL -- 
UR -- 
L _- 
K -- 
B __ 
R -- 

S6-TP-40-06-DU 

S6-TP40-06 

Trench4 

02/25/97 

S6-SB-1805 

SG-SB-1805 

Trench 11 

02124197 

SG-SB-1807 

SG-SB-1807 

Trench11 

02/24/97 

SG-SB-1904 

SG-SB-1904 

Trench 11 

02125197 

S6-SB-1906 

SG-SB-I 908 

Trench 11 

02/25/97 

S6-SB-2005 

S6-SB-2005 

Trench 11 

02/25/97 

S6-SB-2104 

S6-SB-2104 

Trench 1 I 

02/25/97 
I I I I 

Wkg I 
uglkg Wkg I Wkg Wkg I Wkg wlkg 

500 Ul 1200 Ul 410 Ul 610 U 390 Ul 410 U 550 1 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. ‘, 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

! 
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LOCATION: 

DATA SOURCE: 

NOTES: 
. . .^_A.. 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because resuit is iess man the Coniract Required Quaniiiation Limtt (C;KULJ. 

U __ Value is a non-detected result as reported by the laboratory. 
UJ -_ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL __ Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR __ Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L _- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B __ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R _- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: S6-TP-40-03 S6-TP-QO-06 S6-TP-40-06-DU SG-SB-1805 SG-SB-1807 SG-SB-1904 SG-SB-1906 S6-SB-2005 S8-SB-2104 

LOCATION: S6-TP-40-03 S6-TP-40-08 S6-TP-QO-08 SG-SB-I 805 SG-SB-1807 SG-SB-1904 SG-SB-1906 S6-SB-2005 S6-SB-2104 

DATA SOURCE: Trench 4 Trench 4 Trench 4 Trench 11 Trench I I Trench 11 Trench 1 I Trench 1 I Trench 11 

SAMPLE DATE: 02/25/97 02/25/97 02/25/97 02/24/97 02124197 02/25/97 02l25197 02/25/97 02/25/97 

VOLATILES wlkg Wkg Wkg Wb Wkg w&t wlkg Wkg Wkg 
1 ,l-dichloroethene 7 U 6 U 8 U 87 U 6 .tJ 9 U 6 U 6 U 8 U 
1 ,I-dichloropropene 7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
1,2,3-trichloropropane 7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
1,2-dibromo-3-chloropropane 15 U 13 U 15 U 170 U 13 U 19 U 12 U 12 U 17 U 
1,2dibromoethane 7 U 6 U 8 U 87 U 6 u 9 U 8 U 6 U 8 U 
1,2dichloroethane 7 U 6 U 8 U 87 U 6 u 9 U 8 U 6 U 8 U 
1,2-dichloroethene (total) 7 U 8 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
1,2dichloropropane 7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
1 ,bdichloropropane 7 U 6 U 6 U 87 U 6 u 9 U 6 U 6 U 8 U 
2,2-dichloropropane 7 U 8 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
2-butanone 73 UJ 83 U 76 U 870 U 63 U 92 UJ 60 UJ 62 UJ 83 U 

. 2-hexanone 29 U 25 U 30 U 350 U 25 U 37 U 24 U 25 U 33 u 
4-chlorotoluene 7 U 6 U 8 U 87 U 8 u 9 U 6 U 6 U 8 U 
4-methyl-2-pentanone 29 U 25 U 30 U 350 U 25 U 37 U 24 U 25 U 33 U 
acetone 81 J 63 u. 35 J 870 U 63 U 98 J 80 UJ 62 UJ 83 U 
benzene 7 U 6 .U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
bromobenzene 7 U 6 U 8 U 87 U 8 u 9 U 6 U 8 U 8 U 
bromochloromethane 7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
bromodichloromethane 7 U 6 U 8 U 87 U 8 u 9 U 6 U’ 6 U 8 U 
bromoform 7 U 8 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
bromomethane 15 U 13 U 15 U 170 U 13 U 19 U 12 U 12 U 17 U 
carbon disulfide 7 U 8 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
carbon tetrachloride 7 U 6 U 8 U 87 U 6 u 9 U 6 U 8 U 8 U 
chlorobenzene 7 U 6 U 8 U 87 U 6 u 9 U 6 U 8 U 8 U 
chloroethane 15 U 13 U 15 U 170 U 13 U 19 U 12 U 12 U 17 U 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

_- 
_- 
__ 
_- 
__ 
_- 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

i ,’ ., -, : .- 
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LOCATION: 

DATA SOURCE: 

dibromochloromethane 7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
dichlorodifluoromethane 15 U 13 U 15 U 170 U 13 U 19 U 12 U 12 U 17 U 
ethylbenzene 7 U 8 U 8 U 87 U 6 u 9 U 6 U 8 U 8 U 
isopropylbenzene 7 U 6 U 8 U 87 U 8 u 9 U 6 U 6 U 8 U 
methylene bromide 7 U 8 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
methylene chloride 7 U IO B 8 U 87 U 6 U 8 B 6 U 6 U 24 B 
n-butylbenzene 7 U 6 U 8 U 87 U 8 U 9 U 6 U 6 U 8 U 
n-propylbenzene 7 U 8 U 8 U 87 U 6 u 9 U 8 U 8 U 8 U 
o-chlorotoluene 7 U 6 U 8 U 87 U 8 u 9 U 6 U 6 U 8 U 
p-isopropyltoluene 7 U 6 U 8 U 87 U 3 J 9 U 6 U 6 U 8 U 
set-butylbenzene 7 U 8 U 8 U 87 U 0.9 J 9 U 6 U 6 U 8 U 
styrene 7 U 8 U 8 U 87 U 8 u 9 U 6 U 6 U 8 U 
tert-butylbenzene 7 U 8 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
tetrachloroethene 7 U 6 U 8 U 28 J 8 u 9 U 8 U 6 U 8 U 
toluene 7 U 6 U 8 U 87 U 8 U 9 U 6 U 6 U 2 J 
trans-1 ,fdichloropropene 7 U 6 U 8 U 87 U 6 u 9 U 8 U 6 U 8 U 
trichloroethene 7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
trichlorofluoromethane 15 U 13 U 15 U 170 U 13 U 19 U 12 U 12 U 17 U 
vinyl chloride 15 U 13 U 15 U 170 U 13 U 19 U 12 U 12 U 17 U 
xylene (total) 7 U 6 U 8 U 87 U 6 u 9 U 8 U 6 U 8 U 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
__ Value is a non-detected result as reported by the laboratory. 
-- Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
-_ Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-_ Positive result is considered biased low due to exceedance of technical quality control criteria. 
__ Positive result is considered biased high due to exceedance of technical quality control criteria. 
__ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: SG-TP-QO-03 S6-TP-40-06 S6-TP-40-06-DU SG-SB-1805 SG-SB-1807 SG-SB-1904 SG-SB-1908 S6-SB-2005 S6-SB-2104 

LOCATION: S8-TP-40-03 S6-TP-40-06 S6-TP-40-06 S6-SB-1805 SG-SB-1867 SG-SB-1904 SG-SB-1906 S6-SB-2005 S6-SB-2104 

DATA SOURCE: Trench 4 Trench 4 Trench 4 Trench 11 Trench II Trench 11 Trench 11 Trench 1 I Trench 11 

SAMPLE DATE: 02/25/97 02/25/97 02125197 02/24/97 02/24/97 02l25197 02i25197 02/25/97 02/25/97 

PESTlClDESlPCBS Wh uglkg Wkg Wkg ug’kg Wkg wlkg Wkg Wkg 

Aroclor-1018 96 U 42 U 50 U 120 U 41 U 120 U 39 U 41 U 110 U 
Aroclor-1221 190 U 85 U 100 U 230 U 84 U 250 U 80 U 83 U 220 U 
Aroclor-1232 98 U 42 U 50 U 120 U 41 U 120 U 39 U 41 U 110 U 
Aroclor-1242 98 U 42 U 50 U 120 U 41 U 120 U 39 U 41 U 110 U 
Aroclor-1248 ‘96 U 42 u .50 U 120 U 41 U 120 U 39 U 41 U 110 U 
Aroclor-1254 96 U 42 U 50 U 750 J 41 U 610 39 U 41 U 110 U 
Aroclor-1260 300 80 200 440 J 41 U 120 U 39 U 41 U 760 

NOTES: 
J 
U 
UJ 

Et 
L 
K 

:l- _.. B 
! j., R 

_- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
__ Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
__ Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-_ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
__ Positive result is considered unusable due to exceedance of technical quality control criteria. 

i i 1 



11129l97 
TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 
DRAFT 

Page 45 
NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: S6-SB-2504 

LOCATION: S6-SB-2504 

DATA SOURCE: Trench 11 

SAMPLE DATE: 02/25/97 

INORGANICS mgh 

S6-TPO2-01 

S6-TPO2-01 

Trench 1 I 

wlkg 

S8-TPO4-01 

S6-TPO4-01 

Trench 1 I 

mcdkg 

S6-SB-3804 

S6-SB-3804 

Trench 12 

03/12/97 

wlkg 

S8-SB-3806 

S8-SB-3808 

Trench 12 

03/12/97 

wlkg 

S6-SB-3904 

S6-SB-3904 

Trench 12 

03/12/97 

wlkg 

S6-SB-3909 

S6-SB-3909 

Trench 12 

03/12/97 

m!dkg 

S6-SB-4002 

S6-SB-4002 

Trench 12 

03/12/97 

wVkg 

S6-SB-4005 

S6-SB-4005 

Trench 12 

03/12/97 

Wkg 
aluminum 14300 41400 14200 3300 J 10400 J 4350 J 9800 J 13000 J 18200 J 
antimony 2.6 UL 19.3 U 8.7 U 8.9 L 2.5 UL 6.4 L 2.4 UL 2.9 UL 2.6 UL 
arsenic 13.8 K 80.7 4.4 19.4 K 10.9 K 24.5 K 3.4 IO K 37.9 K 
barium 90.1 922 40.5 250 L 49.3 281 50.7 177 80.3 
beryllium 1.3 0.68 0.92 0.33 1.1 0.3 1.2 0.82 4.6 

cadmium 0.65 U 78.2 0.38 U 42.4 0.61 U 32.5 0.59 u 2.5 0.64 U 
calcium 1810 J 19000 976 110000. J 758 J 121000 J 558 J 6360 J 2110 J 
chromium 28.7 J 219 19.7 5840 J 284 J 6910 J 20.3 J 70.5 J 12.7 J 
cobalt 9.6 J 14.8 10.6 52.4 J 10.1 J 49.4 J 9.1 J 9.5 J 31.9 J 
copper 11.5 1880 14.4 373 15.3 401 2.9 44.4 32.4 
iron 18200 29000 19300 232000 25200 225000 8310 19400 44900 

lead 29.1 39300’ 24.2 81.5 9.6 128 4.6 33.2 34.6 

magnesium 2010 J 4060 2430 4220 J 2790 J 5770 J 1590 J 1790 J 810 J 
manganese 681 J 1020 420 751 J 295 J 899 J 406 J 309 J 947 J 
mercury 0.13 u 1.4 0.06 U 2.1 0.12 u 3.1 0.12 u 2.2 0.13 u 
nickel 13.6 K 345 11.8 K 113 13.5 39.4 17.7 12.8 17.5 

potassium 536 1550 719 295 U 557 305 U 778 554 331 
selenium 5.2 U 5 0.75 u 7.9 U 4.9 U 8.1 U 4.7 U 5.8 U 5.2 U 
silver 0.93 J 170 0.94 u 319 2.4 K 310 0.79 7.5 1.9 K 
sodium 83.3 740 68.1 U 180 114 198 113 113 83.7 

thallium 3.9 UJ 0.81 U 0.75 u 89.1 J IO J 86 J 3.7 L 9 J 16.8 J 
vanadium 30.5 25.9 28.1 12.8 K 38.8 14.3 K 11.3 31 35.2 K 
zinc 54.8 J 3800 28 377 J 33 J 288 J 15.8 J 183 J 39.9 J 

NOTES: 
j 
U 
UJ 
UL 
UR 
L 
K 
I3 
R 

_C.__L-:_- __:_-_I n__--1?1-.1_- , :-:‘ ,nlYn, \ -- Vaiue is considered estimated due ib exceedaiice oi vscrllllcaiijidiiy COiiiiOi CciiiWia iNbeiXii5e it35iiii ie iessiiiaiiihe COiIii5~iRe~u~wu uuan~~~dw~~ LIIIIIL (bnu~j, 
-- Value is a non-detected result as reported by the laboratory. 
_- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
_- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-_ Positive result is considered biased low due to exceedance of technical quality control criteria. 
-_ Positive result is considered biased high due to exceedance of technical quality control criteria. 
__ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
__ Positive result is considered unusable due to exceedance of technical quality control criteria. 



11129197 

SAMPLE NUMBER: S8-SB-2504 

SEMIVOLATILES wlkg 

1,2,3-trichlorobenzene 7 U 

1.2.4-trichlorobenzene 7 U 

1,2,4-trimethylbenzene 7 U 

1,2-dichlorobenzene 7 U 

1,3,5-trimethylbenzene 7 U 

1,3-dichlorobenzene 7 U 

1,6dichlorobenzene 7 U 

2,2’-oxybis(l-chloropropane) 430 U 

2,4,5-trichlorophenol 430 U 

2,4,6-trichlorophenol 430 U 

2,rldichlorophenol 430 U 

2,4-dimethylphenol 430 U 

2,4-dinitrophenol 430 U 

2,4-dinitrotoluene 430 U 

2,8dinitrotoluene 430 U 

2-chlorophenol 430 U 

2-methylnaphthalene 430 U 

P-methylphenol 430 U 

2-nitroaniline 430 U 

2-nitrophenol 430 U 

3,3’-dichlorobenzidine 430 U 

3-nitroaniline 430 U 

4,6-dinitro-2-methylphenol 430 U 

4-bromoohenvl ohenvl ether 430 U 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B _. 

‘. R 
‘. 
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S6-TPO2-01 S6-TPO4-01 S8-SB-3804 S8-SB-3808 S6-SB-3904 S6-SB-3909 S8-SB-4002 S6-SB-4005 

S6-TP02-01 S6-TPO4-01 S6-SB-3804 S6-SB-3806 S6-SB-3904 S6-SB-3909 S6-SB-4002 S6-SB-4005 

Trench 11 Trench 11 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 

03/U/97 03112197 03/12197 03/12/97 03/12/97 03112/97 

uglkg wlkg Wkg Wkg Wkg w’kg Wkg Wkg 

n/a n/a 850 U 410 U 870 U 390 U 480 U 430 t 

n/a n/a 650 U 410 U 670 U 390 U 480 U 430 I 

n/a n/a 650 U 410 U 670 U 390 U 480 U 430 I 

n/a n/a 650 U 410 U 670 U 390 U 480 U 430 I 

n/a n/a 650 U 410 U 670 U 390 U 480 U 430 I 

n/a n/a 650 U 410 U 670 U 390 U 480 U 430 t 

n/a n/a 650 U 410 U 870 U 390 U 480 U 430 t 

n/a n/a 650 U 410 U 670 U 390 U 480 U 430 1 

n/a n/a 650 U 410 U 870 U 390 U 480 U 430 I 

-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 

i I ) 



TABLE 2 
11'29'97 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL -SITE 06 
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SAMPLE NUMBER: S8-SB-2504 

LOCATION: S6-SB-2504 

DATA SOURCE: Trench II 

SAMPLE DATE: 02/25197 

S6-TPO2-01 

S6-TP02-01 

Trench 11 

S6-TPO4-01 

S6-TPO4-01 

Trench 11 

S6-SB-3804 

S8-SB-3804 

Trench 12 

03/I 2/97 

S6-SB-3806 

S6-SB-3806 

Trench 12 

03/12197 

S6-SB-3904 

S8-SB-3904 

Trench 12 

03/12/97 

NOTES: 
J __ 
U -- 
UJ -- 
UL -- 
UR -- 
L __ 
K __ 
B _- 
R -- 
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S6-SB-3909 S6-SB-4002 S6-SB-4005 

S8-SB-3909 

Trench 12 

03/12/97 

S6-SB-4002 

Trench 12 

03/I 2i97 

S6-SB-4005 

Trench 12 

03'12lQ7 I 
w’kg I ua’ka I ug’kg 

390 U 1800 170 
390 U 480 U 430 I 
390 tJ 1600 76 ._-_ 

I I -- 

390 lJ/ 480 UI 430 I 

Value is considered estimated due to exceedance of technical quality controi criteria or because resuit is iess than ine Contract Required Quantitation Limit (CKXj. 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: S6-SB-2504 

LOCATION: S6-SB-2504 

DATA SOURCE: Trench II 

SAMPLE DATE: 02725197 

SEMIVOLATILES wlkg 

S8-TPO2-01 

S6-TPO2-01 

Trench ii 

Wkg 

S6-TPO4-01 

S6-TPO4-01 

Trench 11 

udkg 

S6-SB-3804 

S6-SB-3604 

Trench 12 

03112197 

udkg 

S6-SB-3806 

S6-SB-3806 

Trench 12 

03/12/97 

Wkg 

S6-SB-3904 

S6-SB-3904 

Trench 12 

03/12/97 

wlkg 

S6-SB-3909 

S6-SB-3909 

Trench 12 

03/l 2797 

wh 

S6-SB-4002 

S6-SB-4002 

Trench 12 

03/12/97 

Wkg 

S6-SB-4005 

S6-SB-4005 

Trench 12 

03i12i97 

Wkg 

di-n-octylphthalate 

dibenz(a,h)anthracene 

dibenzofuran 

430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 U 

430 U n/a n/a 650 U 410 U 670 U 390 U 220 J 430 U 

430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 U 

NOTES: 
J _- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -_ Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL -- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L -_ Positive result is considered biased low due to exceedance of technical quality control criteria. 
K _- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. .” 
R -- -. Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 

l,l-dichloroethene 

1,ldichloropropene 

1,2,3-trichloropropane 

1,2dibromo-3-chloropropane 

1,2dibromoethane 

1,2dichloroethane 

1,2-dichloroethene (total) 

1,2dichloropropane 

1,3-dichloropropane 

2,2dichloropropane 

2-butanone 

2-hexanone 

4-chlorotoluene 

cl-methyl-Zpentanone 

acetone 

benzene 

bromobenzene 

bromochloromethane 

bromodichloromethane 

bromoform 

bromomethane 

carbon disulfide 

carbon tetrachloride 

chlorobenzene 

chloroethane 

NOTES: 

1 
UJ 
UL 
UR 
L 
K 
B 
R 

S6-SB-2504 S6-TPO2-01 S6-TPO4-01 S6-SB-3804 S6-SB-3606 S6-SB-3904 S6-SB-3909 S6-SB-4002 S6-SB-4005 

S6-SB-2504 S6-TPO2-01 S6-TP04-01 S6-SB-3804 S6-SB-3806 S6-SB-3904 S6-SB-3909 S6-SB-4002 S6-SB-4005 

Trench 11 Trench 11 Trench 11 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 

02/25/97 03/12/97 03ml97 03/12l97 03/w/97 03/12/97 03/12/97 

uglkg Wkg wlkg wlkg wlkg Wkg wlkg udkg Wkg 

7 U 19 U 11 U IO U 6 U IO U 6 u 7 U 6 U 

7 U n/a nla 10 U 6 U IO U 6 u 7 U 6 U 

7 U nla n/a 10 U 6 U IO UJ 6 u 7 UJ 6 U 

13 U nla nla 20 U 12 U 20 UJ 12 U 14 U 13 U 

7 U nla nla IO U 6 U IO U 6 u 7 U 6 U 

7 U 19 U 11 U 10 U 6 U IO U 6 u 7 U 6 U 

7 U 19 U 11 U 10 U 6 U 10 U 6 u 7 U 6 U 

7 U 19 U 11 U IO U 6 U IO U 6 u 7 U 6 U 

7 U nla n/a IO U 6 U 10 UJ 6 u 7 U 6 U 

7 U nla nla 10 U 6 U 10 UJ 6 u 7 U 6 U 

65 UJ 19 U 11 U 98 U 61 U 100 U 59 U 72 U 64 U 

26 U 19 U 11 U 39 U 25 U 41 U 24 U 29 U 26 U 

7 U n/a n/a IO U 6 U 10 UJ 6 u 7 UJ 6 U 

26 U 19 U 11 U 39 U 25 U 41 U 24 U 29 U 26 U 

61 J 19 u 3 U 96 U 61 UJ 22 J 59 UJ 24 J 64 UJ 

7 U 19 U 11 U IO U 6 U IO U 6 u 7 U 6 U 

7 U nla n/a 10 U 6 U IO UJ 6 u 7 UJ 6 U 

7 U n/a nla IO U 6 U 10 U 6 u 7 U 6 U 

7 U 19 U 11 U IO U 6 U IO U 6 u 7 U 6 U 

7 U 19 U 11 U 10 U 6 U 10 U 6 u 7 UJ 6 U 

13 U 19 U 11 U 20 U 12 U 20 U 12 U 14 U 13 U 

7 U 19 U 11 U IO U 6 U 10 U 6 u 7 U 8 U 

7 U 19 U 11 U IO U 6 U IO U 6 u 7 U 6 U 

7 U 19 U 11 U 10 U 6 U IO U 6 u 7 UJ 6 U 

13 U 19 U 11 U 20 U 12 U 20 U 12 U 14 U 13 U 

,^__. . __ Vaiue is considered estimated due to exceedance of technicai quaiity controi criteria or because resuit is iess tiian ine Contract Required Cuantitation Limit (C;KYL). 
-- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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DATA SOURCE: 

S6-SB-4002 1 S6-SB-4005 1 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 

i K 
!,, *;;...:.p B 

!, p 
;;;‘” R 

__ 
_- 

-- 
_- 
__ 
__ 
__ 

i 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

i 
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II 
SAMPLE NUMBER: 

I 
S6-SB-2504 

I 
S6-TPO2-01 

I 
S6-TPO4-01 

I 
S6-SB-3804 

I 
S6-SB-3806 

I 
S6-SB-3904 

I 
S6-SB-3909 S6-SB-4002 S6-SB-4005 

LOCATION: S6-SB-2504 

DATA SOURCE: Trench11 

SAMPLE DATE: 02125197 

S6-TP02-01 

Trench11 

S6-TPO4-01 

Trench11 

S6-SB-3804 

Trench12 

03/12/91 

S6-SB-3606 

Trench12 

03112l97 

S6-SB-3904 

Trench12 

03112197 

S6-SB-3909 

Trench12 

03/12/97 

S6-SB-4002 

Trench 12 

03/12/97 

S6-SB-4005 

Trench12 

03/12/97 _ 

PESTICIDESIPCBS wlkg Wkg 

I I I 

Wkg wlkg wlkg wlkg wlkg Wkg wlkg 

I I 

nla 6.3 U nla nla nla nla nla nla nla 

nla 6.3 U nla nla nla nla n/a nla n/a 

nla 6.3 U nla nla nla nla nla nla n/a 
43 U 63 U n/a 130 U 41 U 130 Ul 39 U 460 U 43 U 
67 U 130 U nla 260 U 82 U 270 U 79 U 970 U 86 U 
43 U 63 U nla 130 U 41 U 130 U 39 U 460 U 43 ‘. u 
43 U 63 U n/a 130 U 41 U 130 U 39 U 480 U 43 U 
43 U 63 U nla 130 U 41 U 130 U 39 U 460 U 43 U 
43 U 61 J nla 130 U 41 U 130 U 39 U 1600 43 U 
17 J 63 U n/a 1100 K 13 J 1400 K 39 U 2300 K 120 

nla 3.2 U nla nla nla nla nla nla nla 

nla 3.2 U nla nla nla nla nla nla nla 

nla 8.4 J nla n/a n/a n/a nla nla nla 

nla 3.2 U nla nla n/a nla nla nla nla 

nla 3.2 U n/a nla nla nla n/a nla n/a 

nla 6.1 J nla nla nla nla nla nla nla 

nla 3.2 U nla nla nla nla nla nla nla 

nla 6.3 U nla n/a nla nla nla nla n/a 

nla 6.3 U nla nla nla nla n/a nla nla 

nla 6.3 U nla nla nla nla nla nla nla 

4,4’-DOD 

4$-DDE 

4,4’-DDT 
Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1246 

Aroclor-i254 

Aroclor-1260 

aldrin 

alpha-BHC 

alpha-chlordane 

beta-BHC 

delta-BHC 

dieldrin 

endosulfan I 

endosulfan II 

endosulfan sulfate 
nntirin 
“,.“.... 

endrin aldehyde 

endrin ketone 

gamma-BHC (Lindane) 
nsmma.rhlnrrlann 

nla 6.3 

nla 6.3 

nla 3.2 

n/a 9.2 

, 

U nla nla nla nla nla nla nla 

U n/a nla nla nla nla n/a nla 

U n/a nla nla nla nla nla nla 

J nla nla n/a n/a nla nla nla 

NOTES: 
J 
U 
UJ 

Ek 
L 
K 
B 
R 

-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
__ Value is a non-detected result as reported by the laboratory. 
__ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-_ Positive result is considered biased high due to exceedance of technical quality control criteria. 
__ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
_- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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PESTICIDESIPCBS wlkg 

heptachlor nla 

heptachlor epoxide nla 

methoxychlor nla 

toxaphene n/a 

Wkg 
3.2 U 

3.2 U 

32 U 

320 U 

Wkg 
nla 

nla 

nla 

nla 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B i 

‘,‘l R 

S6-SB-3804 

S6-SB-3804 

Trench 12 

03/12/97 

Wkg 
nla 

n/a 

nla 

nla 

S6-SB-3806 

S6-SB-3806 

Trench 12 

03/12/97 

wlkg 
nla 

nla 

nla 

nla 

S6-SB-3904 

S6-SB-3904 

Trench 12 

03/12/97 

wlkg 
nla 

nla 

nla 

nla 

S6-SB-3909 

S6-SB-3909 

Trench 12 

03/l 2l97 

Wkg 
nla 

nla 

nla 

n/a 

S6-SB-4002 

S6-SB-4002 

Trench 12 

03112197 

wlkg 
nla 

nla 

nla 

nla 

S6-SB-4005 

S6-SB-4005 

Trench 12 

03/12/97 

Wks 
nla 

nla 

nla 

n/a 

-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
__ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
__ Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-_ Positive result is considered unusable due to exceedanca of technical quality control criteria. 

r 
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SAMPLE NUMBER: 

DATA SOURCE: 

~ S6-TPO9-01 S6-TPIO-02 

~ S6-TPO9-01 S6-TPIO-02 

Trench 12 Trench 12 

S6-TP26-03 

S6-TP26-03 

Trench 12 

S6-SB-3304 

S6-SB-3304 

Trench 13 

03/l 1197 

SG-SBI O-05 

SG-SBl O-05 

Trench 13 

S6-SB-2603 

S6-SB-2603 

Trench sB 

02/28/97 

NOTES: 
J .- 
U -- 
UJ -- 

g : 
L __ 
K -_ 

B __ 
R __ 

. . ..-?A_-_> Vaiue is ccmwereo estimated due to ~XEIAEXXX of technicai quaiiiy co&d criteria or because resuit is iess than the Contract Required Quantitation iimit jci%Jij. 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER S6-SB-4104 

LOCATION: 56-584104 

DATA SOURCE: Trench 12 

SAMPLE DATE: 03112197 

SEMIVOLATILES wlkg 

S6-SB-4106 S6-SBO3-09 

S6-SB-4106 S6-SB03-09 

Trench 12 Trench 12 

03112197 

Wkg wlkg 

S6-TPO9-01 

S6-TP09-01 

Trench 12 

wlkg 

S6-TPIO-02 

S6-TPIO-02 

Trench 12 

wlkg 

S6-TP26-03 

S6-TP26-03 

Trench 12 

uglkg 

S6-SB-3304 

S6-SB-3304 

Trench 13 

03/l II97 

Wkg 

S6-SBIO-05 

S6-SBIO-05 

Trench 13 

Wkg 

S6-SB-2603 

S6-SB-2603 

Trench 6B 

02/26/97 

w&t 

1,2,3-lrichlorobenzene 7 U 6 U nla n/a nla nla 6 U nla 6 U 

1,2,4-trichlorobenzene 7 U 6 U nla nla 390 U nla 6 U nla 6 U 

1,2,4-trimethylbenzene 7 U 6 U n/a nla nla nla 6 U nla 6 U 

1,2-dichlorobenzene 7 U 6 U n/a nla 390 U nla 6 U nla .6 U 

1,3,5trimethylbenzene 7 u 6 U nla nla nla nla 6 U nla 6 U 

1,3dichlorobenzene 7 U 6 U nla nla 390 U n/a 6 U nla 6 U 

1,4-dichlorobenzene 7 U 6 U nla n/a 390 U nla 6 U n/a 6 U 

2,2’-oxybis(l-chloropropane) 470 U 410 U nla nla 390 U n/a 410 U nla 390 U 

2,4,5trichlorophenoI 470 U 410 U nla nla 960 U nla 410 U nla 390 U 

2,4,6-trichlorophenol 470 U 410 U n/a n/a 390 U nla 410 U n/a 390 U 

2,4dichlorophenol 470 U 410 U nla nla 390 U nla 410 U nla 390 ‘U 

2,4dimelhylphenol 470 U 410 U nla nla 390 U nla 410 U n/a 390 U 

2,4-dinitrophenol 470 U 410 U n/a n/a 980 U n/a 410 U n/a 390 U 

2,4dinitrotoluene 470 U 410 U nla nla 390 U nla 410 U nla 390 U 

2,6dinitrotoluene 470 U 410 U nla nla 390 U nla 410 U nla 390 U 

2chlorophenol 470 U 410 U n/a n/a 390 U n/a 410 U n/a 390 U 

2-methylnaphthalene 470 U 410 U nla nla 390 U nla 410 U nla 390 U 

2-methylphenol 470 U 410 U n/a nla 390 U nla 410 U nla 390 U 

2nitroaniline 470 U 410 u n/a n/a 980 U n/a 410 U n/a 390 U 

2-nitrophenol 470 U 410 U nla nla 390 U nla 410 U nla 390 U 

3,3’-dichlorobenzidine 470 U 410 U n/a n/a 390 U nla 410 U nla 390 U 

3-nitroaniline 470 U 410 U n/a n/a 980 U nta 410 U n/a 390 U 

4.6-dinitro-2-methylphenol 470 U 410 U n/a n/a 980 U nla 410 U n/a 390 U 

4-bromophenyl phenyl ether 470 U 410 U n/a n/a 390 U n/a 410 U nla 390 U 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 

; K 
_ . B 

R 

- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
__ Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
w. Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
_- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
- Positive result is considered biased low due to exceedance of technical quality control criteria. 
.- Positive result is considered biased high due to exceedance of technical quality control criteria. 
__ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
__ Positive result is considered unusable due to exceedance of technical quality control criteria. 

i ! 
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SAMPLE NUMBER: S6-SB-4104 S6-SB-4106 S6-SBO3-09 S6-TPO9-01 S6-TPIO-02 S6-TP26-03 S6-SB-3304 S6-SBIO-05 S6-SB-2603 

LOCATION: S6-SB-4104 S6-SB-4106 S6-SBO3-09 S6-TPO9-01 S6-TPIO-02 S6-TP26-03 S6-SB-3304 SG-SBI O-05 S6-SB-2603 

DATA SOURCE: Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 13 Trench 13 Trench 6B 

SAMPLE DATE: 03/I 2l97 03/l 2197 03/I II97 02/26/97 

SEMIVOLATILES Wkg Wkg Wkg wlkg Wkg Wkg wW wlkg wlkg 
4-chloro-3-methylphenol 470 U 410 U n/a n/a 390 U n/a 410 U nla 390 1 
4chloroaniline 470 U 410 U n/a n/a 390 U n/a 410 U n/a 390 1 
4chlorophenyl phenyl ether 470 U 410 U n/a n/a 390 U n/a 410 U n/a 390 1 
4-methylphenol 470 U 410 U n/a n/a 390 U n/a 410 U n/a 390 1 
4-nitroaniline 470 U 410 U n/a n/a 980 U n/a 410 U nla 390 1 
4-nitrophenol 470 U 410 U n/a n/a 980 U n/a 410 U n/a 390 1 
N-nitroso-di-n-propylamine 470 U 410 U n/a n/a 390 U n/a 410 U n/a 390 1 
N-nitrosodiphenylamine 470 U 410 U n/a nla 390 U nla 410 U n/a 390 1 
acenaphthene 470 U 410 U n/a nla 390 U nla 410 U nla 390 1 
acenaphthylene 89 J 410 U nla n/a 390 U n/a 410 U n/a 390 i 

anthracene 340 J 410 U n/a nla 390 U n/a 410 U n/a 390 L 

benz(a)anthracene 610 410 iJ n/a nla 390 U n/a 130 J n/a 390 1 
benzo(a)pyrene 450 J 410 U n/a n/a 390 U nla 410 U n/a 390 1 
benzo(b)fluoranthene 1600 410 U n/a nla 390 U nla 410 U n/a 390 L 

benzo(g,h,i)perylene 110 J 410 U n/a n/a 390 U nla 410 U n/a 390 L 

benzo(k)fluoranthene 530 410 U nla n/a 390 U n/a 410 U n/a 390 I. 

benzoic acid 470 U 410 U n/a n/a nla n/a 410 U n/a 390 U 

benzyl alcohol 470 U 410 U n/a n/a n/a nla 410 U n/a 390 U 

beta-chloronaphthalene 470 U 410 U nla n/a 390 U nla 410 U n/a 390 U 

bis(2chloroethoxy)methane 470 U 410 U n/a n/a 390 U n/a 410 U n/a 390 U 

bis(2chloroethyl)ether 470 U 410 U nla nla 390 U n/a 410 U nla 390 U 

bis(2-ethylhexyl)phthalate 210 J 110 J nla n/a 45 U n/a 410 U n/a 390 U 

butylbenzylphthalate 55 J 410 U nla n/a 390 U n/a 410 U n/a 390 U 
carbazole nla nla n/a n/a 390 U n/a n/a n/a n/a 

chrysene 1100 410 U n/a n/a 390 U n/a 410 U n/a 390 U 

NOTES: 
J 
U 
UJ 

iii 
L 
K 
B 
R 

-t \Irhm ic cnncirlnrd aetimatnd Ata tn aw-e,danea nf tnehnicrl morlihr cnntrnl r&aria nr herruse ~~sselt ie Sacs +h-n thn P .“I”” ,I ““..“.““a”” ““....1”.” I”” .” “,.” “a.“” “1 .““1.111”“1 .j”Y”,, ““I.,,“, “la.“*, “8 ““I” “I. I.2 ,“., ,,,c”,, .1,” ““II., ,m+rac+ Dan,+A h.m+i,a”m. I is..:+ ,PDQL). L ‘.“.q”’ “V .d.Ya*,u, ,I”,, LIII&I, \“‘\ 
-- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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LOCATION: 

DATA SOURCE: 

ROTES: 
J 
U 
UJ 
UL 
UR 
L 
K 

_- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
__ Value is a non-detected result as reported by the laboratory. 
-_ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-_ Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
__ Positive result is considered unusable due to exceedance of technical quality control criteria. 

! i 
‘, 
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DATA SOURCE: 

acetone 

benzene 

bromobenzene 

bromochloromethane 

bromodichloromethane 

bromoform 

bromomethane 

carbon disulfide 

carbon tetrachloride 
chlorobenzene 

NOTES: 
J _- 
u -- 
UJ -- 
UL -- 
UR -- 
L __ 
K -- 
B __ 
R -- 

Vaiue is considered estiniated due to exceedaiice or wztnt~ar quasly wnuor ciiteiia oi because iesuit is iess than the Contiaci Requiied Qiantitation Limit (CRQij. 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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S6-TP26-03 

S6-TP26-03 

Trench 12 

w/kg wlkg uglkg 
13 I 6 U 12 1 

13 I 6 U 12 1 
n/a 6 U n/a 

n/a 6 U n/a 

n/a 13 U n/a 

n/a 6 U n/a 

13 I 6 U 12 1 
13 I 6 U 12 1 
13 I 6 U 12 1 

n/a 6 U n/a 

n/a 6 U n/a 

13 t 63 U 12 1 
13 I 25 U 12 1 

n/a 6 U n/a 

13 I 25 U 12 1 
13 I 63 UJ 2 1 
13 I 6 U 12 1 

n/a 6 U nla 

n/a 6 U nla 

13 I 6 U 12 L 

13 1 6 U 12 1 

13 I 13 U 12 1 

13 I 6 U 12 1 

13 I 6 U 12 L 

13 1 6 U 12 1 

DRAFT 
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S6-Se-2603 

S6-SB-2603 

Trench 6B 

02/26/97 

wlkg 
6 1 

6 1 

6 1 
6 1 

12 1 
6 1 
6 1 
6 1 
6 1 
6 1 
6 1 

59 U. 
24 1 

6 1 
24 1 
69 . 

6 1 
6 U 
6 U 
6 U 
6 U 

12 U 
6 U 
6 U 

6 U 
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SAMPLE NUMBER: S6-SB-4104 S6-SB-4106 56-5803-09 S6-TPO9-01 SG-TPI O-02 S6-TP26-03 S6-Se-3304 SG-SBI O-05 S6-SB-2603 

LOCATION: S6-Se-4104 S6-SB-4106 S6-SBO3-09 S6-TP09-01 SG-TPI O-02 S6-TP26-03 S6-SB-3304 SG-se1 O-05 S6-Se-2603 

DATA SOURCE: Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 13 Trench 13 Trench 68 

SAMPLE DATE: 03/l 2197 03/I 2l97 03/l 1197 02/26/97 

VOLATILES w/kg wlkg w/kg w/kg w/kg Wkg w/kg w/kg Wkg 

chloroethane 14 U 12 U 14 U 12 U 12 U 13 U 13 U 12 U 12 U 

chloroform 7 U 6 U 14 U 12 U 12 U 13 U 6 U 12 U 6 U 

chloromethane 14 U 12 U 14 U 12 U 12 U 13 U 13 U 12 U 12 U 

cis-1,3dichloropropene 7 U 6 U 14 U 12 U 12 U 13 U 6 U 12 U 6 U 

dibromochloromethane 7 U 6 U 14 U 12 U 12 U 13 U 6 U 12 U 6 U 

dichlorodifluoromethane 14 U 12 U n/a nla nla n/a 13 U n/a 12 U 

ethylbenzene 7 U 6 U 14 U 12 U 12 U 13 U 6 U 12 U 6 U 

isopropylbenzene 7 U 6 U n/a n/a n/a n/a 6 U n/a 6 U 

methylene bromide 7 U 6 U n/a n/a n/a n/a 6 U n/a 6 U 

methylene chloride 7 U 6 U 4 U 3 U 3 u 2 U 6 U 6 U 6 U 

n-butylbenzene 7 U 6 U n/a n/a n/a n/a 6 U nla 6 U 

n-propylbenzene 7 U 6 U n/a n/a nla nla 6 U n/a 6 U 

o-chlorotoluene 7 U 6 U n/a n/a n/a n/a 6 U n/a 6 U 

p-isopropyltoluene 7 U 6 U n/a n/a n/a n/a 6 U n/a 6 U 

set-butylbenzene 7 U 6 U n/a nla n/a n/a 6 U n/a 6 U 

styrene 7 U 6 U 14 U 12 U 12 U 13 U 6 U 12 U 6 U 

tert-butylbenzene 7 U 6 U n/a n/a n/a n/a 6 U n/a 6 U 

tetrachloroethene 7 U 6 U 14 U 12 U 12 U 13 U .6 U 12 U 6 U 

toluene 7 U 6 U 14 U 12 U 12 U 13 U 6 U 12 U 6 U 

trans.1,3-dichioropropene 7 U 6 U 14 U 12 U 12 U 13 U 6 U 12 U 6 U 

trichloroethene 7 U 6 U 14 U 12 U 12 U 13 U 6 U 12 U 6 U 

trichlorofluoromethane 14 U 12 U n/a n/a n/a n/a 13 U n/a 12 U 

vinyl chloride 14 U 12 U 14 U 12 U 12 U 13 U 13 U 12 U 12 U 

xylene (total) 7 U 6 U 14 U 12 U 3 J 13 U 6 U 12 U 6 U 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 

’ <’ B 
R 

-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
__ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
_- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
__ Positive result is considered unusable due to exceedance of technical quality control criteria. 
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NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: S6-SB-4104 

LOCATION: S6-se-4104 

DATA SOURCE: Trench 12 

SAMPLE DATE: 03/l 2l97 

PESTlCtDESlPCBS w/kg 

SG-SB-4106 

S6-SB-4106 

Trench 12 

03/12/97 

Wkg 

S6-SBO3-09 

S6-SBO3-09 

Trench 12 

w/kg 

S6-TPO9-01 

S6-TPO9-01 

Trench 12 

Wkg 

SG-TPI O-02 

SG-TPI O-02 

Trench 12 

w/kg 

S6-TP26-03 

S6-TP26-03 

Trench 12 

@kg 

S6-Se-3304 

S6-SB-3304 

Trench 13 

0311 II97 

w/kg 

S6-SBIO-05 

S6-SBIO-05 

Trench 13 

w/kg 

S6-SB-2603 

S6-Se-2603 

Trench 66 

02/26/97 

w/kg 

4,4’-DDD 

4,4-DDE 

4,4’-DDT 

Aroclor-1016 
Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

aldrin 

alpha-BHC 

alpha-chlordane 

beta-BHC 

delta-BHC 

dieldrin- 

endosulfan I 

endosulfan II 

endosulfan sulfate 

endrin 

endrin aldehyde 

endrin ketone 

gamma-BHC (Lindane) 

gamma-chlordane 

n/a n/a nla nla 3.9 U nla n/a n/a n/a 

n/a n/a n/a n/a 3.9 U n/a n/a n/a n/a 

nla n/a n/a nla 3.9 U n/a n/a n/a n/a 

93 U 41 U n/a n/a 39 U n/a 41 U n/a 39 1 

190 U 63 U n/a n/a 80 U n/a 84 U n/a 79 L 

93 U 41 U n/a n/a 39 U n/a 41 U n/a 39 L 

93 U 41 U nla n/a 39 U n/a 41 U n/a 39 1 

93 U 41 U n/a n/a 39 U n/a 41 U nla 39 1 
180 41 U n/a nla 7.2 J n/a 41 U n/a 39 L 

270 11 J n/a n/a 39 U n/a 41 U n/a 39 1 

nla n/a n/a nla 2 U n/a n/a nla nla 

n/a n/a n/a n/a 2 U n/a nla n/a n/a 

n/a nla n/a n/a 2 U n/a nla n/a n/a 

n/a n/a n/a n/a 2 U n/a n/a n/a n/a 

n/a n/a n/a n/a 2 U n/a n/a n/a n/a 

n/a nla n/a nla 3.9 U n/a n/a n/a nla 

n/a n/a n/a n/a 2 U n/a n/a nla n/a 

n/a nla n/a nla 3.9 U nla n/a n/a nla 

n/a n/a n/a n/a 3.9 U n/a n/a n/a n/a 

n/a nla n/a nla 3.9 U n/a n/a n/a nla 

n/a nla n/a n/a 3.9 U n/a n/a n/a n/a 

n/a n/a n/a n/a 3.9 U nla nla n/a n/a 

n/a n/a n/a n/a 2 U n/a n/a n/a n/a 

n/a n/a n/a n/a 2 U n/a n/a n/a n/a 

NOTES: 
J _- 

U _- 

UJ - 
UL -- 
UR -- 
L __ 
K - 
B -- 
R -- 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: SAMPLE NUMBER: 

LOCATION: LOCATION: 

DATA SOURCE: DATA SOURCE: 

SAMPLE DATE: SAMPLE DATE: 

PESTlClDESlPCBS PESTlClDESlPCBS 

heptachlor heptachlor 

heptachlor epoxide heptachlor epoxide 

methoxychlor methoxychlor 

toxaphene toxaphene 

S6-SB-4104 S6-SB-4104 S6-SB-4106 S6-SB-4106 S6-SBO3-09 S6-SBO3-09 S6-TPO9-01 S6-TPO9-01 SG-TPI O-02 SG-TPI O-02 S6-TP26-03 S6-TP26-03 S6-SB-3304 S6-SB-3304 S6-SBI O-05 S6-SBI O-05 S6-SB-2603 S6-SB-2603 

S6-SB-4104 S6-SB-4104 S6-SB-4106 S6-SB-4106 S6-SBO3-09 S6-SBO3-09 S6-TPO9-01 S6-TPO9-01 SG-TPI O-02 SG-TPI O-02 S6-TP26-03 S6-TP26-03 S6-SB-3304 S6-SB-3304 SG-SBI O-05 SG-SBI O-05 S6-SB-2603 S6-SB-2603 

Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 13 Trench 13 Trench 13 Trench 13 Trench 6B Trench 6B 

03/12/97 03/12/97 03112197 03112197 0311 l/97 0311 l/97 02126197 02126197 
I I I I I I I 

wlkg wlkg w/kg w/kg w/kg w/kg w/kg w/kg w/kg w/kg w/kg w/kg w/kg w/kg w/W w/W w/kg w/kg 

n/a n/a n/a n/a n/a n/a n/a n/a 2 2 U U n/a n/a n/a n/a n/a n/a n/a n/a 

n/a n/a nla nla n/a n/a n/a n/a 2 2 U U nla nla n/a n/a n/a n/a n/a n/a 

n/a n/a n/a n/a n/a n/a n/a n/a 20 20 U U n/a n/a n/a n/a n/a n/a n/a n/a 

n/a n/a n/a n/a n/a n/a n/a n/a 200 200 U U n/a n/a n/a n/a n/a n/a n/a n/a 

NOTES: 
J -_ 

u -- 
UJ -- 

-- 
& __ 
L __ 
K - 

<.;.: B __ 
( I 

R -- 

,” 
p 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. _. 

Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: S6-SB-3703 

LOCATION: S6-SB-3703 

DATA SOURCE: Trench 6B 

SAMPLE DATE: 03l11197 

INORGANICS w/kg 

S6-SBO4-06 

S6-SBO4-06 

Trench 6B 

w/kg 

S6-TP-27-06 

S6-TP-27-06 

Trench 6B 

02/17/97 

w/kg 

S6-TP-27-10 

S6-TP-27-10 

Trench 6B 

02/17/97 

w/kg 

S6-SB-3211 

S6-SB-3211 

Trench 6D 

02/26/97 

w/kg 

S6-SBO9-02 

S6-SBO9-02 

Trench 60 

mg/kg 

SG-TPI 3-01 

SG-TPI 3-01 

Trench 6D 

w/kg 

SG-TPI 4-02 S6-TP14-02-DUF 

SG-TP 14-02 SG-TPI 4-02 

Trench 6D Trench 6D 

w/kg w/kg 
aluminum 11700 7040 15300 9390 10600 16300 17400 14600 14700 
antimony 2.5 U 6.6 U 2.6 UL 2.4 UL 2.5 UL 9.5 U 10.1 U 10.4 u 9 1 
arsenic 9 K 0.66 6.6 7.7 11 K 5.8 6.1 6.8 5.3 
barium 41.6 13.5 48.3 26.7 34.6 49.7 58 50.4 67.7 

beryllium 0.99 0.53 1 0.75 0.58 0.63 0.74 0.65 0.6 
cadmium 0.61 U 0.37 u 0.64 U 0.6 U 0.61 U 0.41 u 0.44 u 0.45 u 0.39 1 
calcium 1000 340 1540 653 853 J 1060 633 1420 2030 
chromium 23.8 6.4 U 57.2 9 20.1 26.1 28.5 36.9 140 
cobalt 5.5 4.5 10.1 6 6.6 9.2 8.6 7.2 7.3 
copper 11.6 4.6 L 16.5 8.8 11.2 14.1 11 10.8 24.4 
iron 17200 6300 J 20900 10100 20700 J 24500 J 23000 J 23600 J 22400 . 
lead 9.6 L 3.6 J 10.7 L 3.1 L 9.3 10.4 J 14.2 13.5 20.1 

magnesium 2060 649 1670 653 2140 2690 2230 2020 2140 
manganese 151 267 J 309 289 296 J 379 J 375 375 262 

mercury 0.12 u 0.06 U 0.13 u 0.12 u 0.12 u 0.05 u 0.05 u 0.14 L 0.74 1 
nickel 10.9 4.6 13.4 6.3 10.8 K 13.3 10.6 9 11.4 
potassium 654 138 635 202 474 911 654 689 631 
selenium 4.9 U 0.75 u 5.1 UL 4.6 U 4.9 U 0.83 U 0.68 u 0.9 U 0.78 U 
silver 0.75 K 0.94 u 2.4 K 0.6 U 0.97 K 1 U 1.1 U 1.1 U 0.98 U 
sodium 83.8 66.3 59.9 95.8 74.9 76.5 44.6 44.3 47.7 
thallium 8.2 K 0.75 u 3.6 UL 3.6 UL 3.7 UJ 0.83 U 0.86 u 0.9 U 0.78 U 
vanadium 29.3 6 29.6 14.2 31 40.7 36.6 34.2 31.7 

zinc 24.6 K 11.4 32.5 J 11.3 J 37.4 J 33.4 33.8 33.8 59.3 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

-- 
__ 
__ 
_- 

.__I -__-a?... __-a__, __?.__1_ I---L n--__I_ _1 A__ ‘.. .?_- 1 I-?. ,nF.fi, \ Vaiue is considered estimated due to exceedance of technical quasty COIWUI CIIVGII~ or because iesiiii is iess ihi ihe Conuac~ nequrreo uuantitawn ~rrrw (wwL,. 
Value is a non-detected result as reported by the laboratory. 
Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: S6-SB-3703 S6-SBO4-06 SB-TP-27-06 S6-TP-27-10 S6-SB-321 I S6-SBO9-02 SG-TPI 3-01 SG-TPI 4-02 S6-TP14-02-DUP 

LOCATION: S6-SB-3703 S6-SBO4-06 SB-TP-27-06 S6-TP-27-10 S6-SB3211 S6-SBO9-02 SG-TPI 3-01 S6-TP14-02 S6-TPl4-02 

DATA SOURCE: Trench 6B Trench 6B Trench 66 Trench 68 Trench 6D Trench 6D Trench 6D Trench 6D Trench 6D 

SAMPLE DATE: 03/l l/97 02/17197 02/17/97 02/26/97 

SEMIVOLATILES Wkg w/kg wlkg w/kg w/kg w/kg wW.i w/kg w/kg 

1,2,3-trtchlorobenzene 6 U n/a 6 U 6 tJ 6 U n/a n/a n/a n/a 

1,2,4-trichlorobenzene 6 U n/a 6 U 6 U 6 U 400 U 400 U 400 U 400 U 

1,2,4-trimethylbenzene 6 U n/a 6 U 6 U 6 U n/a n/a n/a n/a 

1,2dichlorobenzene 6 U n/a 6 U 6 U 6 U 400 U 400 U 400 U 400 U 

I ,3,5-trimethylbenzene 6 U n/a 6 U 6 U 6 U n/a n/a n/a n/a 

1,3dichlorobenzene 6 U n/a 6 U 6 U 6 U 400 U 400 U 400 U 400 U 

1,4dichlorobenzene 6 U n/a 6 U 6 U 6 U 400 U 400 U 400 U 400 U 

2,2’-oxybis(l-chloropropane) 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

2,4,5-trichlorophenol 410 U n/a 420 U 390 U 400 u 1000 u 1000 U 990 u 1000 U 

2,4,6-trichlorophenol 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

2,4-dichlorophenol 410 U n/a 4io U 390 U 400 U 400 U 400 U 400 U 400' U 

2,4-dimethylphenol 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

2,4-dtnitrophenol 410 U n/a 420 U 390 U 400 u 1000 u 1000 U 990 u 1000 U 

2,4-dinftrotoloene 410 u n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

2,6-dinitrotoluene 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

2chlorophenol 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

2-methylnaphthalene 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

2-methylphenol 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

2-nitroaniline 410 U n/a 420 U 390 U 400 u 1000 u 1000 U 990 u 1000 U 

2-nitrophenol 410 u n/a 420 U 390 U 406 U 400 u 400 U 400 U 400 U 

3,3’-dichlorobenzidine 410 U nla 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

3-nitroaniline 410 U n/a 420 U 390 U 400 u 1000 u 1000 U 990 u 1000 U 

4,6-dinitro-2-methylphenol 410 U nla ~ 420 U 390 U 400 u 1000 u 1000 U 990 u 1000 U 

4-bromophenyl phenyl ether 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
IJ -- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL -- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L - Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B __ Positive result is considered to be an artifact of blank contamination, and should not be considered present. . 

:p R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
. .,I 

i . f 
)I. ” 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

S6-SB-3703 

S6-SB-3703 

Trench 6B 

03/11/97 

S6-SBO4-06 

S6-SBO4-06 

Trench 6B 

S6-TP-27-06 

S6-TP-27-06 

Trench 6B 

02/l 7197 

SEMIVOLATILES 

I I I 

I w/kg I w/kg I w/kg 

chrysene 

NOTES: 

I 
n/a 1 420 U 

S6-TP-27-10 

S6-TP-27-10 

Trench 6B 

02/17/97 

w/kg w/kg wMt 
390 U 400 U 400 U 
390 U 400 U 400 U 

390 U 400 U 400 U 

390 U 400 U 400 U 
390 U 400 u 1000 U 
390 U 400 u 1000 U 
390 U 400 U 400 U 
390 U 400 U 400 U 
390 U 400 U 400 U 
390 U 400 U 400 U 
390 U 400 U 400 U 
390 U 400 U 400 U 

390 U 400 U 400 U 
390 U 400 U 400 U 
390 U 400 U 400 U 
390 U 400 U 400 U 
390 U 400 U n/a 
390 U 400 U n/a 
390 U 400 U 400 U 
390 U 400 U 400 U 
390 U 400 U 400 U 

94 B 400 U 400 U 
390 U 400 U 400 U 

n/a n/a 400 U 
390 U 400 U 400 U 

SG-TPI 3-01 

SG-TPI 3-01 

Trench 6D 

w/kg 
400 L 

400 U 

400 U 

400 U 

1000 U 

1000 U 
400 U 

400 U 

400 U 

400 U 
400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

n/a 

n/a 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

S6-TP14-02 S6-TP14-02-DUf 

S6-TP14-02 S6-TP14-02 

Trench 6D Trench 6D 

w/kg I w/b 
400 U 400 1 
400 U 400 1 
400 U 400 1 
400 U 400 1 
990 u 1000 1 
990 u 1000 1 
400 U 400 1 
400 U 400 1 
400 U 400 1 
400 U 400 1 
400 U 400 1 

61 J 400 1 

66 J 400 1 
89 J 400 L 

53 J 400 L 

400 U 400 L 
n/a I n/a 

n/a I n/a 

400 Ul 400 U 

400 U 400 U 

400 U 400 U 

180 U 210 U 

400 U 400 U 

400 U 400 U 

65 J 400 U 

I _- 
t __ 
UJ -- 
UL -- 
UR -- 
L __ 
K _- 
B __ 
R _- 

Va!ue is considered estimated due to exceedance of t&g+g! quglity c.ontro! criteria 01 because result is !ess than tha P.mtrrr+ Rnn~~irnA fi:qnt$pinn I i-it fPrpl \ *a . ..” V”1I.IG.Y. ‘\~\I”“‘” UIY Ll”ll Llllll, \“’ UL,. 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 
di-n-butylphthalate 

di-n-octylphthalate 

dibenz(a,h)anthracene 

dibenzofuran 

diethylphthalate 

dimethylphthalate 

fluoranthene 

fluorene 

hexachlorobenzene 

hexachlorobutadiene 

hexachlorocyclopentadiene 

hexachloroethane 

indeno(l,2,3-cd)pyrene 

isophorone 

naphthalene 

nitrobenzene 

pentachlorophenol 

phenanthrene 

phenol 

pyrene 

VOLATILES 

1 ,I ,I ,2-tetrachloroethane 

l,l,l-trichloroethane 

1 ,I ,2,2-tetrachloroethane 

1 .l .Ztrichloroethane 

S6-SB-3703 S6-SBO4-06 S6-TP-27-06 S6-TP-27-10 S6-SB-3211 S6-SBOS-02 SG-TPI 3-01 S6-TPl4-02 S6-TPl4-02-DUP 

S6-SB-3703 S6-SBO4-06 S6-TP-27-06 S6-TP-27-10 S6-SB-3211 S6-SBOS-02 SG-TPI 3-01 S6-TP14-02 S6-TPl4-02 

Trench 68 Trench 6B Trench 6B Trench 6B Trench 6D Trench 6D Trench 6D Trench 6D Trench 6D 

03/11197 02117l97 Ozl17l97 02126/97 

wlkg wlkg Wkg Wkg Wkg wlkg Wkg Wkg Wg 
’ 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 u 

410 U nla 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

410 U nla 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

410 U nla 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

410 U nla 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

410 U nla 420 U 390 U 400 U 400 U 400 U 130 J 44 J 

410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

410 U nla 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

6 U n/a 6 U 6 U 6 U 400 U 400 U 400 U 400 U 

410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

410 U nla 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

410 U nla 420 U 390 U 400 U 400 U 400 U 46 J 400 U 

410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 

6 U nla 6 U 6 U 6 U 400 U 400 U 400 U 400 U 

410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U ,400 U 

410 U n/a 420 U 390 U 400 u 1000 u 1000 U 990 u 1000 U 

410 U nla 420 U 390 U 400 U 400 U 400 U 76 J 400 U 

410 U nla 420 U 390 U 400 U 400 U 400 U 330 U 260 U 

410 U nla 420 U 390 U 400 U 400 U 400 U 120 J 400 U 

Wkg Wkg Wkg wilkg Wkg Wkg Wkg Wkg wlks 
6 U nla 6 U 6 U 6 U nla nla n/a nla 

6 u 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 

6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 

6 U Ii U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
__ Value is a nondetected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
__ Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: S6-SB-3703 S6-SBO4-06 S6-TP-27-06 S6-TP-27- 10 S6-SB-3211 S6-SBOS-02 SG-TP13-01 SG-TP14-02 S6-TP14-02-DUP 

LOCATION: S6-SB-3703 S6-SBO4-06 S6-TP-27-06 S6-TP-27-10 S6-SB-3211 S6-SBO9-02 S6-TPl3-01 S6-TPl4-02 S6-TPl4-02 

DATA SOURCE: Trench 6B Trench 6B Trench 6B Trench 66 Trench 6D Trench 6D Trench 6D Trench 6D Trench 6D 

SAMPLE DATE: 03111l97 02/i 7197 02/17/97 02/26/97 

VOLATILES uglkg Wkg Wkg uglkg us@ wlkg Wkg Wkg wlkg 
l,l-dichloroethane 6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 

i 1 ,I-dichloroethene 6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 
1 ,I-dichloropropene .6 U nla 6 U 6 U 6 U nla nla nla nla 

1,2,3-trichloropropane 6 U n/a 6 U 6 U 6 U n/a nla nla nla 

1,2-dibromo-3chloropropane 12 U nla 13 U 12 U 12 U n/a n/a nla nla 

1,2dibromoethane 6 U nla 6 U 6 U 6 U n/a nla nla n/a 

1,2-dichloroethane 6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 

1,2-dichloroethene (total) 6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 

1,2dichloropropane 6 Us 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 

1,3dichloropropane 6 U nla 6 U 6 U 6 U nla n/a nla n/a 

2,2dichloropropane 6 U n/a 6 U 6 U 6 U nla nla nla nla 
P-butanone 61 U 11 U 64 U 60 U 61 U 12 U 12 U 12 U 11 U 
2-hexanone 25 U 11 U 26 U 24 U 25 U 12 U 12 U 12 U 11 U 
4-chlorotoluene 6 U nla 6 U 6 U 6 U nla n/a nla n/a 

4-methyl-2-pentanone 25 U 11 .U 26 U 24 U 25 U 12 U 12 U 12 U 11 U 
acetone 61 U 2 U 64 U 60 U 61 u 2 u 3 U 12 u 2 U 
benzene 6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 
bromobenzene 6 U nla 6 U 6 U 6 U nla nla n/a nla 
bromochloromethane 6 U nla 6 U 6 U 6 U nla nla nla n/a 
bromodichloromethane 6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 
bromoform 6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 
bromomethane 12 U 11 U 13 U 12 U 12 U 12 U 12 U 12 U 11 U 
carbon disulfide 6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 
carbon tetrachloride 6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U Ii U 
chlorobenzene 6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 

)TES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL -- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present, 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 
DRAFT 

Page 66 
NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 
chloroethane 

chlorofon 

chloromethane 

cis-1,3-dichloropropene 

dibromochloromethane 

dichlorodifluoromethane 

ethylbenzene 

isopropylbenzene 

methylene bromide 

methylene chloride 

n-butylbenzene 

n-propylbenzene 

o-chlorotoluene 

p-isopropyltoluene 

set-butylbenzene 

styrene 

tert-butylbenzene 

tetrachloroethene 

toluene 

trans-1,3-dichloropropene 

trichloroethene 

trichlorofluoromethane 

vinyl chloride 

xylene (total) 

86-88-3703 S6-SB04-06 S6-TP-27-06 S6-TP-27-10 SB-SB-3211 S6-SBO9-02 S6-TPl3-01 S6-TP14-02 S6-TP14-02-DUP 

S6-SB-3703 S6-SB04-06 S6-TP-27-06 S6-TP-27-10 S6-SB-3211 S6-SBO9-02 S6-TPl3-01 S6-TPl4-02 S6-TP14-02 

Trench 6B Trench 68 Trench 68 Trench 6B Trench 6D Trench 6D Trench 6D Trench 6D Trench 6D 

03/11/97 02/l 7197 02/l 7197 02126197 

Wkg udkg Wkg Wkg Wkg Wkg Wkg uglkg Wkg 
12 U 11 U 13 U 12 U 12 U 12 U 12 U 12 U II U 

6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 
12 U 11 U 13 U 12 U 12 U 12 U 12 U 12 U II U 
6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 
6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 

12 U nla 13 U 12 U 12 U nla nla nla n/a 
6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 

6 U n/a 6 U 6 U 6 U n/a n/a nla nla 
6 U n/a 6 U 6 U 6 U n/a n/a nla nla 
6 u 3 U 6 U 5 B 6 u 5 U 6 U 1 u 3 U 
6 U nla 6 U 6 U 6 U nla nla nla nla 
6 U nla 6 U 6 U 6 U n/a nla nla n/a 
6 U n/a 6 U 6 U 6 U n/a nla nla nla 

6 U nla 6 U 6 U 6 U nla nla nla n/a 
6 U nla 6 U 6 U 6 U n/a n/a nla nla 
6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 

6 U nla 6 U 6 U 6 U n/a n/a n/a n/a 
6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 
6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 
6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 
6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 

12 U n/a 13 U 12 U 12 U n/a n/a n/a nla 
12 U 11 U 13 U 12 U 12 U 12 U 12 U 12 U 11 U 

6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 

,/‘ K 
., 
:I B 

R 

-- 
.- 
_- 
__ 
_- 
__ 
__ 
__ 
__ 

‘, 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 



11129197 

DATA SOURCE: 

SAMPLE DATE: 

PESTICIDESIPCBS 

4,4’-DOD 

44-DDE 

4,4’-DDT 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-I 248 

Aroclor-1254 

Aroclor-1260 

aldrin 

alpha-BHC 

alpha-chlordane 

beta-BHC 

delta-BHC 

dieldrin 

endosulfan I 

endosulfan II 

endosulfan sulfate 

endrin 

NOTES: 

TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

S6-SB-3703 

S6-SB-3703 

Trench 6B 

0311 II97 

S6-SBO4-06 

S6-SBO4-06 

Trench 6B 

I 
wlkg I W&i 

nla I nla 

nla n/a 

nla nla 

41 U nla 

82 U nla 

41 U nla 

41 U n/a 

41 U nla 

41 U nla 

41 U nla 

nla I nla 

nla I nla 

nla I nla 

n/a I n/a 

n/a 

n/a 
I nla 

nla 

nla 

n/a 
I nla 

nla 

Wkg Wkg 

nla nla 

nla nla 

nla n/a 

42 U 39 U 

86 U 80 U 

42 U 39 U 
42 U 39 U 
42 U 39 U 

42 U 39 U 
42 U 39 U 

nla nla 

nla nla 

nla nla 

nla n/a 

nla nla 

nla nla 

nla nla 

n/a nla 

n/a nla 

nla nla 

nla n/a 

nla nla 

n/a nla 

nla nla 

S6-SB-3211 S6-SBO9-02 SG-TPl3-01 S6-TP14-02 36-TP14-02-DUF 

S6-SB-3211 

Trench 6D 

02/26/97 

uglkg 

S6-SBO9-02 

Trench 6D 

Wkg 

S6-TPl3-01 

Trench 6D 

Wkg 

SG-TPI 4-02 

Trench 6D 

Wkg 

J -- 
U __ 
UJ -- 
UL -- 
UR -- 
L _- 
K -_ 
B _- 
R -_ 

. . ..“..I A,,” ,” ^.,^^^A^“^^ “‘I “L”:““,“..“: . . ^^“‘-^l “-:a--:- --L ---..-- ---.. I. :- I--- 1L_- .I- ~--*-r-‘ SW- . . ,A--. . Vali;e is conside:ed estim,,, WV IV PAKGU~IIL.-= VI reLlllllLctl qualdy WIWVI UNWI~ VI vtxauwz SIJUN IS IC:JS wm we L,WWGE Required Queniitaiion iirm t~nuy. 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

DRAFT 
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S6-TPl4-02 

Trench 6D 

uglkg 



TABLE 2 
11129197 

SAMPLE NUMBER: S6-SB-3703 S6-Sf304-06 

LOCATION: S6-SB-3703 

DATA SOURCE: Trench 66 

SAMPLE DATE: 03llll97 

56-5604-06 

Trench 66 

PESTICIDESIPCBS 

I I 

I Wkg I @kg 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NOTES: 
J 
U 
UJ 

Yk 
L 
K 
0 
R 

DRAFT 

Page 68 
NAWC, WARMINSTER, PENNSYLVANIA 

S6-TP-27-06 S6-TP-27-10 S6-SE-3211 S6-SBO9-02 SG-TPI 3-01 SG-TPI 4-02 S6-TPl4-02-DUP 

S6-TP-27-06 S6-TP-27- 10 S6-SB-3211 S6-SB09-02 SG-TPI 3-01 S6-TPi4-02 S6-TPl4-02 

Trench 66 Trench 68 Trench 6D Trench 6D Trench 6D Trench 60 Trench 6D 

02/17/97 o.v17/97 02l26197 

Wkg Wkg Wkg @kg Wks W&t Wkg 
n/a n/a n/a 2.1 u 2 u 2 u 2 U 

n/a n/a n/a 2.1 U 2 u 2 U 2 U 

n/a nla n/a 21 U 20 U 18 J 20 U 

n/a nla n/a 210 U 200 U 200 U 200 U 

-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be ,an artifact of blank contamination, and should not be considered present. 
__ Positive result is considered unusable due to exceedance of technical quality control criteria. 

i ‘I ! 
- .^ 

‘1 ’ 
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TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

S6-TP14-03 

S6-TP14-03 

Trench 6D 

Wkg 

S6-SB-3105 

S6-SB-3105 

Trench 6G 

02126197 

wlkg 

SG-TP-COMP SG-TPI 5-01 

SG-TP-COMP SG-TPI 5-01 

Trench 6G Trench 6G 

Wkg Wkg 

S6-TP17-01 

SG-TP17-01 

Trench 6G 

wlkg 

SG-TP17-01-DUP S6-TPI 8-02 S6-TPI 9-02 --- 

SG-TPI 7-01 SG-TPl8-02 SG-TPI 9-02 -.- 

Trench 6G Trench 6G Trench 6G 

Ww uglb Wkg 

1,2,3-trichlorobentene n/a 6 U n/a n/a n/a n/a n/a n/a 

1,2,4-trichlorobenzene 490 U 6 U n/a n/a n/a n/a 410 U n/a 

1,2,4-trimethylbenzene n/a 6 U n/a n/a n/a n/a n/a n/a 

1,2-dichlorobenzene 490 U 6 U n/a n/a n/a n/a 410 U n/a 

1,3,5trimethylbenzene n/a 6 U n/a n/a n/a n/a n/a n/a 

1,3-dichlorobenzene 490 U 6 U n/a n/a n/a n/a 410 U n/a 

1,4-dichlorobenzene 490 U 6 u n/a n/a n/a n/a 410 u n/a 

2,2’-oxybis(l-chloropropane) 490 U 420 U n/a n/a n/a n/a 410 U n/a 

2,4,5-trichlorophenol 1200 U 420 U n/a n/a n/a n/a 1000 U n/a 

2,4.6-trichlorophenol 490 U 420 U n/a n/a n/a n/a 410 U n/a 

2,4-dichlorophenol 490 U 420 U nla n/a n/a nla 410 U n/a 

2,4-dimethylphenol 490 U 420 U n/a n/a n/a n/a 410 U n/a 

2,4-dinitrophenol 1200 U 420 U n/a n/a n/a n/a 1000 U nla 

2,Cdinitrotoluene 490 U 420 U n/a n/a n/a n/a 410 U n/a 

2,6-dinitrotoluene 490 U 420 U n/a n/a n/a n/a 410 U n/a 

2-chlorophenol 490 U 420 U n/a n/a n/a n/a 410 U n/a 

P-methylnaphthalene 490 U 420 U nla n/a n/a n/a 50 J n/a 

P-methylphenol 490 U 420 U n/a n/a n/a n/a 410 U n/a 

2-nitroaniline 1200 U 420 U n/a n/a n/a n/a 1000 U n/a 

2-nitrophenol 490 U 420 U n/a n/a n/a n/a 410 U n/a 

3,3’-dichlorobenzidine 490 U 420 U n/a n/a n/a n/a 410 U n/a 

3-nitroaniline 1200 U 420 U n/a n/a n/a n/a 1000 U n/a 

4,6-dinitro-2-methylphenol 1200 U 420 U n/a n/a n/a n/a 1000 U n/a 

4-bromophenyl phenyl ether 490 U 420 U n/a n/a n/a nla 410 U n/a 

NOTES: 
J __ Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U 
UJ 1: 

Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 

Lit 
_- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 

L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B __ 

( _’ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
.’ R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

I ’ 
t1 
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TABLE 2 

DRAFT 
ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

Page 72 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

di-n-butylphthalate 

di-n-octylphthalate 

dibenz(a,h)anthracene 

dibenzofuran 

diethylphthalate 

dimethylphthalate 

fluoranthene 

fluorene 

hexachlorobenzene 

hexachlorobutadiene 

hexachlorocyclopentadiene 

hexachloroethane 

indeno(l,2,3-cd)pyrene 

isophorone 

naphthalene 

nitrobenzene 

pentachlorophenol 

phenanthrene 

phenol 

pyrene 

VOLATILES 

1 ,I, 1,2-tetrachloroethane 

1 ,I ,l-trichloroethane 

1 .I ,2,2-tetrachloroethane 

1 ,I ,2-trichloroethane 
I 

NOTES: 
J __ 

U _- 

UJ -- 
UL -- 
UR -- 
L -- 

K __ 

B __ 

R -- 

I I - - 
I 

490 U 29 J n/a n/a n/a n/a 410 L 
490 U 420 U nla n/a n/a n/a 410 Uj ni 
490 U 420 U n/a n/a n/a n/a 410 UI ni 

490 U 420 U nla n/a 

ualka I uslks I w&t I wlkg I wlkg I Wkg I wlkg I Wkg 
II n/a 

ra 

ra 

n/a n/a 410 U n/a 
I 

490 Uj 420 UI n/a I n/a n/a n/a 410 U nla 

490 Ut 420 Ul n/a n/a n/a n/a 410 U n/a 

la n/a 64 J n/a 

n/a 410 U n/a 

n/a 410 u n/a 
II 1 

nla 

n/a 

410 

410 

410 

U n/a 

U n/a 

U n/a 

I Wkg I uglkg I I WW I 

1 

I 

0 Ul n/a I II 
J n/a 

0 U n/a 

1 1000 U n/a 

0 U n/a 

0 U n/a 

50 J nla 

Wkg W&t 

n/a 6 U n/a n/a n/a n/a I n/a I n/a I II 
13 U 6 U nla 12 U 13 U 13 Ul 12 UI 12 Ul II 
13 U 6 U n/a 12 U 13 U 13 UI 12 UI 12 Ul II 
I? II ii II n/a 12 U 13 U 13 UI 12 Ul 12 Ul 

II 

Value is consrderea estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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TABLE 2 
I l/29/97 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 

1 ,I-dichloroethane 

l,l-dichloroethene 

1 ,l-dichloropropene 

1,2,3-trichloropropane 

1,2-dibromo-3chloropropane 

1,2-dibromoethane 
1,2dichloroethane 

1,2dichlqroethene (total) 

1,2dichloropropane 

1,3-dichloropropane 

2,2dichloropropane 
2butanone 

2-hexanone 

4-chlorotoluene 
4-methyl-2-pentanone 

acetone 

benzene 

bromobenzene 

bromochloromethane 
bromodichloromethane 

bromoform 

bromomethane 

carbon disulfide 

carbon tetrachloride 

chlorobenzene 

S6-TPl4-03 S6-SB-3105 S6-TP-COM P SG-TPI 5-01 SG-TPl7-01 SG-TPl7-01-DUP SG-TPI 6-02 S6-TPl9-02 -- - 

S6-TPl4-03 S6-SB-3105 SG-TP-COMP S6-TPl5-01 S6-TPl7-01 SG-TPl7-01 SG-TPI 6-02 S6-TPl9-02 __- 

Trench 6D Trench BG Trench 6G Trench 6G Trench 6G Trench 60 Trench 6G Trench 6G 

02t26197 

Wkg w/kg @kg w/kg w/kg w&t w/kg w/kg 
13 U 6 U n/a 12 u 13 U 13 U 12 U 12 U 
13 U 6 U n/a 12 U 13 U 13 U 12 U 12 U 

n/a 6 U n/a n/a n/a n/a n/a n/a 

n/a 6 U n/a n/a n/a n/a n/a n/a 

n/a 13 U n/a n/a n/a n/a n/a n/a 

n/a 6 U n/a n/a n/a n/a n/a n/a 

13 U 6 U n/a 12 U 13 U 13 U 12 U 12 U 
13 U 6 U n/a 12 U 13 U 13 U 12 U 12 . U 
13 U 6 U n/a 12 U 13 u 13 u ‘12 U 12 u 

n/a 6 U n/a n/a n/a n/a n/a n/a 

n/a 6 U n/a n/a n/a n/a n/a n/a 
13 U 64 U n/a 12 U 13 U 13 U 12 U 12 U 
13 U 25 U n/a 12 U 13 U 13 U 12 U 12 U 

n/a 6 U n/a n/a n/a n/a n/a n/a 

13 U 25 U n/a 12 U 13 U 13 U 12 U 12 U 
2 U 22 J n/a 12 U 13 u 3 u 3 U 12 U 

13 U 6 U n/a 12 U 13 U 13 U 12 U 12 U 
n/a 6 U n/a n/a n/a n/a n/a n/a 

nta 6 U n/a n/a n/a n/a n/a n/a 

13 U 6 U n/a 12 U 13 U 13 U 12 U 12 U 

13 U 6 U n/a 12 U 13 U 13 U 12 U 12 U 
13 U 13 U n/a 12 U 13 U 13 U 12 U 12 U 
13 U 6 U n/a 12 U 13 U 13 U 12 U 12 U 

13 U 6 U n/a 12 U 13 U 13 U 12 U 12 U 

13 U 6 U n/a 12 U 13 U 13 U 12 U 12 U 

NOTES: 
J 
U 
UJ 

Gi 
L 
K 
B 
R 

’ - Va!ue is cons!dere- __ . ..- _ -_ d rstimated due !o exceedance of technica! quatity contro! criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
_- Positive result is considered biased low due to exceedance of technical quality control criteria. 
__ Positive result is considered biased high due to exceedance of technical quality control criteria. 
_- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
__ Positive result is considered unusable due to exceedance of technical quality control criteria. 
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TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 
chloroethane 

chlorofon 

chloromethane 

cis-1,3-dichloropropene 

dibromochloromethane 

dichlorodifluoromethane 
ethylbenzene 

isopropylbenzene 

methylene bromide 
methylene chloride 

n-butylbenzene 

n-propylbenzene 

o-chlorotoluene 

p-isopropyltoluene 

set-butylbenzene 
styrene 

tert-butylbenzene 
tetrachloroethene 

toluene 

trans-1,bdichloropropene 

trichloroethene 

trichlorofluoromethane 
vinyl chloride 

xylene (total) 

S6-TP14-03 S6-SB-3105 SG-TP-COMP SG-TP15-01 S6-iP17-01 SG-TP17-Ol-DUP SG-TP16-02 SG-TPI 9-02 mm- 

SG-TPI 4-03 S6-SB-3105 SG-TP-COM P SG-TPI 5-01 SG-TPI 7-01 S6-TP17-01 S6-TPl8-02 SG-TPI 9-02 --- 

Trench 6D Trench 6G Trench 60 Trench 6G Trench 6G Trench 6G Trench 6G Trench 6G 

02/26/97 

w/kg w/kg w/kg wtkg w/kg w/kg w/kg w/kg 
13 U 13 U n/a 12 U 13 U 13 U 12 U 12 U 
13 U 6 U n/a 12 U 13 U 13 U 12 U 12 U 
13 U 13 U n/a 12 U 13 U 13 U 12 U 12 U 

- 13 6 U n/a 12 U 13 U 13 U 12 U 12 U 
13 U 6 U n/a 12 U 13 U 13 U 12 U 12 U 

n/a 13 U n/a n/a n/a n/a n/a n/a 
13 U 6 U nla 12 U 13 U 13 U 12 U 12 U 

n/a 6 U n/a n/a n/a n/a n/a n/a 

n/a 6 U n/a n/a n/a n/a nta n/a 
3 U 6 U n/a 5 U 13 u 2 u 5 u 5 U 

n/a 6 U n/a n/a n/a n/a n/a n/a 

n/a 6 U n/a n/a n/a n/a n/a n/a 

n/a 6 U n/a n/a n/a n/a n/a n/a 

n/a 6 U nta n/a n/a n/a n/a n/a 

n/a 6 U n/a n/a n/a n/a n/a n/a 
13 U 6 U n/a 12 U 13 U 13 U 12 U 12 U 

nta 6 U n/a n/a n/a n/a nta n/a 
13 U 6 U n/a 12 U 13 U 13 U 12 U 12 U 
13 U 8 U n/a 12 U 13 U 13 U 12 u 12 U 
13’ U 6 U n/a 12 U 13 U 13 U 12 U 12 U 
13 U 6 U n/a 12 U 13 U 13 U 12 U 12 U 

n/a 13 U n/a n/a n/a n/a n/a n/a 
13 U 13 U n/a 12 U 13 U 13 U 12 U 12 U 
13 U 6 U n/a 12 U 13 U 13 U 12 U 12 U 

NOTES: 
J -_ 

U _- 

UJ -- 
UL -- 
UR -- 
L _- 
K _- 
B - 
R -- 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contaminadon, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

., ; 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

PESTICIDESIPCBS 

S6-TPl4-03 

S6-TP14-03 

Trench 6D 

w/kg 

S6-SB-3105 

S6-SB-3105 

Trench 6G 

02/26/97 

w/kg 

SG-TP-COMP 

SG-TP-COMP 

Trench 6G 

w/kg 

SG-TPl5-01 

S6-TPl5-01 

Trench 6G 

w/kg 

SG-TPI7-01 

S6-TP17-01 

Trench 6G 

w/h 

SG-TPI7-Ol-DUP S8-TPi8-02 S6-TPl9-02 -_- 

S6-TP17-01 SG-TPI 8-02 SG-TPI 9-02 --- 

Trench 6G Trench 6G Trench 6G 

w/kg w/b w/kg 

4,4’-DDD 4.9 

4$-DDE 4.9 

4,4’-DDT 4.9 

Aroclor-1016 49 

Aroclor-1221 100 

Aroclor-1232 49 

Aroclor-1242 49 

Aroclor-1248 49 

Aroclor-1254 18 

Aroclor-1260 49 

aldrin 2.5 

alpha-BHC 2.5 

alpha-chlordane 2.5 

beta-BHC 2.5 

delta-BHC 2.5 

dieldrin 4.9 

endosulfan I 2.5 

endosulfan II 4.9 

endosulfan sulfate 4.9 

endrin 4.9 

endrin aldehyde 4.9 

endrin ketone 4.9 

gamma-BHC (Lindane) 2.5 

gamma-chlordane 2.5 

U n/a n/a n/a n/a n/a 4.1 U n/a 

U n/a n/a n/a n/a n/a 4.1 U n/a 

U n/a n/a n/a n/a n/a 4.8 J n/a 

U 42 U n/a n/a n/a n/a 41 U n/a 

U 85 U n/a n/a n/a n/a 82 U n/a 

U 42 U n/a n/a n/a n/a 41 U n/a 

U 42 U n/a n/a n/a n/a 21 J n/a 

U 42 U n/a n/a n/a n/a 41 U n/a 

J 42 U n/a n/a n/a n/a 63 J n/a 

U 42 U n/a n/a n/a n/a 41 U n/a 
u n/a n/a n/a n/a n/a 2.1 u n/a 

U n/a n/a n/a n/a nta 2.1 U n/a 

U n/a n/a nta n/a nta 2.1 U n/a 

U n/a n/a n/a n/a n/a 2.1 U n/a 

U n/a n/a n/a n/a n/a 2.1 U n/a 

U n/a n/a n/a n/a n/a 4.1 U n/a 

U n/a n/a n/a n/a n/a 2.1 U n/a 

U n/a n/a n/a n/a n/a 4.1 U n/a 

U n/a n/a n/a n/a n/a 4.1 U n/a 

U n/a n/a n/a n/a n/a 4.1 U n/a 

U n/a n/a n/a n/a n/a 4.1 U n/a 

U n/a n/a n/a n/a n/a 4.1 U n/a 

U n/a n/a n/a n/a n/a 2.1 U n/a 
U n/a n/a n/a n/a n/a 2.1 U n/a 

NOTES: 
J -- 
U -_ 

UJ -- 
UL -- 
UR -- 
L -- 
K -- 
B _- 
R -- 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required ~uan!#a!ion Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: S6-TP14-03 S6-SB-3105 SG-TP-COMP SG-TPI 5-01 SG-TP17-01 SG-TP17-Ol-DUP SG-TPI 6-02 SG-TPl9-02 --- 

/I LOCATION: 

DATA SOURCE: 

--- 

II CIMDI c I-MTE. I I tl9,‘)RKn I I I I 
m WMI @kg I I 

I n/a I nla I n/a 2.1 Ul n/a 

SAMPLE DATE: 

PESTICIDESIPCBS 

heptachlor 

heptachlor epoxide 

methoxychlor 

toxaphene 

02126l97 I 

Wkg Wkg Wkg @kg udkg w$kg wh @kg 

2.5 U n/a n/a n/a nla n/a 2.1 U n/a 

2.5 U n/a n/a n/a n/a n/a 2.1 U n/a 

25 U n/a n/a nla n/a n/a 21 U n/a 

250 U n/a n/a n/a n/a n/a 210 U n/a 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 

, &J, B 
/’ R 

.- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
_- Value is a non-detected result as reported by the laboratory. 
- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
__ Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
_- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
__ Positive result is considered biased high due to exceedance of technical quality control criteria. 
__ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
_- Positive result is considered unusable due to exceedance of technical quality control criteria. 

I I.’ 1 
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SAMPLE NUMBER: TPOI -07-01 TPOI-07-02 TP02-07-03 TP02-07-04 TP03-07-05 TP03-07-06 TP04-07-07 

VOLATILES 
l,l,l-TRICHLOROETHANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 120 u 
1,1,2,2-TETRACHLOROEI’HANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
1,1,2-TRICHLOROETHANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
1 ,I -DICHLOROETtiANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
l,l-DICHLOROETHENE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
1,2-DICHLOROETHANE 12.0 U 12.0 U 12.0 u 12.0 * u 12.0 U 11.0 U 12.0 U 
1,2-DICHLOROETHENE (TOTAL) 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
1,2-DICHLOROPROPANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 120 U 
2-BUTANONE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
2-HEXANDNE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
4-METHYL-2-PENTANDNE , 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
ACETONE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 4.0 B 
BENZENE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
BROMODlCHLOROMETkMNE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
BROMOFORM 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
BROMOklETHANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
CARBON DISULFIDE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
CARBON TETRACHLORIDE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
CHLOROBENZENE 12.0 U 12.0 U ‘ 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
CHLOROETHANE 12.0 UJ 12.0 UJ 12.0 UJ 12.0 UJ 12.0 UJ 11.0 UJ 12.0 U 
CHLOROFORM 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
CHLOROMETHANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
CIS-1,3XIICHLOROPROPENE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
DIBROMOCHLOROMETHANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
ETHYLBENZENE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
METHYLENE CHLORIDE 11.0 B 10.0 B 9.0 B 13.0 B 10.0 B 9.0 B 110 B --_- 
BTYRENE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U ..- 
TETRACHLOROETHENE 12.0 U 12.0 U *12.0 U 12.0 U 12.0 U 11.0 U 12.0 U I._ 
TOLUENE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 120 U * 

. ..- 
TRANS-1,34XCHLOROPROPENE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
TRICHLOROETHENE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U ii.0 U 
VINYL CHLORIDE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
XYLENE (TOTAL) 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

A-15-1 
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SAMPLE NUMBER: 

VOLATILE6 

TPOI -07-01 TPOI-07-02 TP02-07-03 TPO2-07-04 TP03-07-05 TP03-07-06 TP04-07-07 

l,l,t-TRICHLOROETHANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

1,1,2,2-TETRACHLOROBTHANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

1 ,I ,2-TRICHLOROETHANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

l,l-DICHLOROETHANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

1.1.DICHLOROEMENE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

1,2-DICHLOROETHANE 12.0 U 12.0 U 12.0 U 12.0 * u 12.0 U 11.0 U 12.0 U 

1,2-DICHLOROETHENE (TOTAL) 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

1,2-DICHLOROPROPANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

2-BUTANONE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

2-HEXANONE 12.0 U 1.2.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

4-METHYb2-PENTANONE I 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

ACETONE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 4.0 B 

BENZENE 12.0 ‘U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

BROMODICHLOROMETHANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

BROMOFORM 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

BROMO~J~ETHANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

CARBON DISULFIDE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

CARBON TETRACHLORIDE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

CHLOROBENZENE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

CHLOROETHANE . 12.0 UJ 12.0 UJ 12.0 UJ 12.0 UJ 12.0 UJ 11.0 UJ 12.0 U 

CHLOROFORM 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

CHLOROMElHANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

CIS-l&DICHLOROPROPENE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

DIBROMCCHLOROMETHANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

ETHYLBENZENE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

METHYLENE CHLORIDE 

STYRENE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 72 0 U 
TETRACHLOROETHENE 12.0 U 12.0 U ..- 12.0 U 12.0 U 12.0 

U 11.0 U i2.0 U 

TOLUENE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 125 U 

TRANS.l&DICHLOROPROPENE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 . ..- U 

1 TRICHLOROETHENE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

VINYL CHLORIDE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

XYLENE (TOTAL) 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 

, 

A-15-1 
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I., * 

-i’ ‘. 11 mi.2-iXCHLOROETHANE I 12.0 Ul I I I I I II _.--.. ~. ~~ J 

1,2-DICHLOROETHENE (TOTAL) 12.0 U 

1,2-DICHLOROPROPANE 12.0 U 

2-BUTANONE 12.0 U 

1HEXANONE 12.0 U 

CMETHYL-2-PENTANONE 12.0 U 

ACETONE 6.0 B 

BENZENE 12.0 U 

BROMODICHLOROMETHANE 12.0 U 

BROMOFORM 12.0 U 

BROMOMETHANE 12.0 U 

I @:; j%RL_.. _.. iON DISULFIDE I 12.0 ul I I I 
@jj, CARBON TETRACHLORIDE 12.0 U 

;&:.’ CHLOROBENZENE 12.0 U 
.“,>, Ei$’ .;,$ : CHLOROETHANE 12.0 U 

&‘. t:: ’ CHLOROFORM 12.0 U 

I I II 

3ROMETHANE I 12.0 Ul I I I I I CHLC. .-...-.. ~~ I I t 
CIS-1,3-DICHLOROPROPENE 12.0 U 

DlBROMOCHLOROMETliANE 12.0 U 

ETHYLBENZENE 12.0 U 

METHYLENE CHLORIDE 9.0 B 

STYRENE 12.0 U 

TETRACHLOROETHENE 12.0 U 

TOLUENE 12.0 U 

TRANS.l,%DICHLOROPROPENE 12.0 U 

12.0 U 

12.0 U 

12.0 U 

II 
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c 
BAMPLE NUMBER: 

INORGANICS 

ss-07-01 SS-07-02 ss-07-03 ss-07-04 ss-07-05 SS-07-06 ss-07-07 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

8290 10600 5540 8800 6890 5990 16100 

10.3 UL 9.2 UL 9.6 UL 9.9 UL 10.3 UL 10.6 UL 9.7 UL 
3.0 3.8 2.3 1.4 4.5 2.8 4.6 

74.2 02.9 56.3 44.3 36.3 22.7 39.4 

0.74 0.74 0.44 0.31 0.58 0.30 0.76 

0.62 U 0.55 U 0.58 U 0.60 U 0.62 U 0.63 U 0 50 U 
839 922 574 461 683 420 671 

19.2 22.1 7.4 7.9 14.4 11.8 21.5 

12.9 4.1 3.4 3.6 3.4 1.6 76 

9.1 K 9.8 K 4.4 K 4.8 K 4.5 K 2.2 K 12.6 

1.2 U 1.1 U 1.2 U 1.0 U 1.2 U 1.2 U 1.2 U 

12400 16900 8280 7850 19400 11400 23000 

8.7 9.7 14.9 5.1 8.6 5.6 8.5 

2170 1800 711 941 655 821 I3 2800 

286 84.4 180 74.0 229 19.7 278 

0.050 UL 0.050 UL 0.050 UL 0.050 UL 0.050 UL 0.050 UL 0.050 UL 
10.4 K 8.3 K 4.6 K 4.0 K 2.9 K 3.3 K 10.8 K 

539 511 178 212 205 165 918 

0.03 UL 0.73 UL 0.77 UL 0.80 UL 0.83 UL 0.85 UL 0.78 UL 

0.83 UR 0.73 UR 0.77 UR 0.80 UR 0.83 UR 0.85 UR 0.78 UR 
73.4 0 60.2 B 66.9 B 105 B 69.8 B 704 B 70.2 I3 

1.0 U 0.92 U 1.0 U 1.0 U 1.0 U 1.1 U 1.0 U 

25.2 30.6 14.0 13.7 30.9 25.5 39.3 

28.2 24.3 28.8 13.9 15.5 9.0 0 29.3 
4 
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SAMPLE NUMBER: 

INORGANICS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ss-07-08 ss-07-09 ss-07-10 ss-07-I 1 

15100 17400 18400 7510 

11.1 UL 9.4 UL 11.0 UL 9.7 UL 

8.8 4.8 4.7 L 5.5 

39.8 38.5 44.0 35.8 

0.81 0.78 0.89 0.78 

0.87 U 0.57 U 0.88 U 0.58 U 

840 881 980 737 

28.8 22.7 21.2 18.8 
I 

5.5 12.5 10.8 3.5 

11.5 K 12.3 K 12.8 5.9 K 

5.9 1.2 U 1.2 U 1.2 U 

24500 23800 25700 23800 

10.7 9.3 10.9 8.2 

2530 2890 2880 778 

119 503 448 223 

0.050 UL 0.050 UL 0.080 UL 0.050 UL 

12.0 K 14.0 K 12.8 K 3.9 K 

851 923 1080 229 

0.89 UL 0.78 UL 0.88 UL 0.77 UL 

0.89 UR 0.78 UR 0.88 UR 0.77 UR 

82.3 B 74.2 B 88.7 B 75.1 B 

1.1 U 0.94 U 1.2 K 1.0 U 
-- 

37.1 34.8 35.1 31.8 
--. 

38.4 31.8 33.3 13.7 

A-14-2 



07129196 

TABLE 1 

NAWC WARMINSTER, WARMINSTFP PENNSYLVANIA 

VOLATILE ORGANIC RESULTS ) ii*. dRFACE SOIL SITE 07 

DRAFT 

Page 1 

UGIKG 

11 PAMPI F. Nl IMRFR* I ss-07-01 168-07-02 I ss-07-03 I ss-07-04 1 ss-07-05 1 SS-07-08 188-07-07 II 
It 

“I.,... -- ..-....s-... I I I I I I I 
.,#a. .t.. ce I I I I I I I II 

1 ,I ,l-TRICHLOROETHANE 11.0 U 12.0 U Il.- _ ._._ _ IL.” ” I”.” ” .L.V v 
1 ,I ,2,2-TETRACHLOROETHANE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
1 ,I ,2-TRICHLOROETHANE 11.0 U 12.0 U il.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
1 ,I-DICHLOROETHANE 11.0 U 12.0 U 11.0 U 

I 

12.0 U i7 l-l 
I .L.” II 

I 
17 n .V.” II 

I 
13 n .-.- II 

l,l-DICHLOROETHENE 11.0 U 12.0 U 11.0 1 II 12.0 Ul 17n .-.- 111 13.0 .-._ Ul - 12.0 
1,2-DICHLOROETHANE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
1,2-DICHLOROETHENE (TOTAL) 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
1 ,P-DICHLOROPROPANE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
a ml rrANI\NC 41 n II i7n Ii 11 n II 12a U 43 n II i2n II i3 n II 

ill 

I , . . . I .-.- I . ..- I .-._ I IL.” I I”.” I .S.” 

11.0 ul 12.0 ul 11.0 ul 12.0 ul 17n Ill 130 IJI 120 .-.- .-.- .-._ I . ..- - I I I I I 
4J,,jE,-,,y, -9)QlWllTANnME I 11 n Ill 17n Ill 11.0 ul 12.0 Ul 49 n III 1-xt-i Ill i7n -iI II .h.” .-G-rL,.,“I.“I.~ I . ..” I .-.- I . ..- I .-._ I IL.” I I”.” I 

11.0 ul 12.0 ul 11.0 ul 12.0 ul 13 n Ill 130 II I 8.0 .-.- .-._ ..- -m -m I I I I 
. 11 11.0 ul 12.0 ul 49 n III i?n III 17 n II 

I‘..” I . “.” 
I t I .-... 

tI BROMODICHLOROMETHANE -I 12.0 U 11.0 I .-.- JI 12.0 ul 17n ul 13.0 ._._ ul 12.0 ill 
)I 11.0 U 12.0 U 17 n II i?n II 13 n II 

It BENZENE I 11.0 ill 12.0 ul 

II- RROMOFORM I 11.0 ul 12.0 ul 
I 

IL.” 
I 

..,.” I .-.- I 
JI 12.0 ul 171) IJI 13.0 Ul 12.0 ill II BROMOMETHANE 

I 
11.0 UI 12.0 UI 11.0 I , .-.- I ._.. I 

CARBON DISULFIDE 11.0 ill 12.0 Ul II.0 49n III iln .v_., Ill 17 n .-.- II II ..- ul 12.0 ul I VL.” I I 

I’ 

I 

CARBON TETRACHLORIDE I 11.0 ul 12.0 ul 1~ 1.0 ul 12.0 ul 17 n .-.- Ill I 130 .-._ ul I 12.0 ill I I 
CHLOROBENZEN= 4i n III i7n Ill 11 n III 12.0 ul 43 n III 4-n Ill 43 n II II 

E I I V.” I .-... I . ..- I .-.- I IL.” I I Y.” I ,&.” 

I II n tJl 12.0 ul 11.0 ul 12.0 ul 17 n Ill 13n [II 120 ill CHLOROETHANE ,-.- .-.- .-._ I . ..- I .-.- I I I I I 
CHLOROFORM 44 n III i7n Ill Ill-l Ill 12 Cl ul 49 n III 47n Ill 19 n II II 

I I I I 

AUF I 11 n ul 12.0 ul 11.0 ul 12.0 ul 17 n Ill 130 ul 12.0 uil CHLOROMETH-.., I . ..- I 
CIS-1 ,Q.DlCHl I-IR~PROPENE I 11.0 ul 
DIBROML,, s&v 

.-.- ._._ 
I I I I 

12.0 U 11.0 ul 12.0 ul 49 n IL.” III i7n . .,.” Ill i3n ,-.- II II ..-..--..-. ..-. -._- 
I I I I 

‘P”I “ROMETHANE 11.0 U 12.0 U 11.0 I ul 12.0 170 .-.- Ul 13 0 .-._ ul 12.0 ill 
L 

ul 
I I c 11.0 U 12.0 U 11.0 ul 12.0 ul 13 n iii i?n Ill 13 n II II \ 

ETHYLBENZENL I 
METHYLENE CHLORIDE 11.0 ul 12.0 ul 2.0 .-.- -._ I 

I I‘..” I . v.., I .-.- I 
Bl 12.0 ul 170 1Jl 20 Bl I2.C ill 

STYRENF 11.0 ul 12.0 ill 11.0 12.0 U 12.0 U 13.0 U . . .- 
I I 

ul 12 -------Xl -.-- 0 

TETRA,. ..-.s..w.. . . m-..- 

FUI f-iQnFTC(FNF I I 110 

..- 

ul 12.0 VI 2.0 JI 12.0 I 

J 12.0 U 13.0 U 
I I 

TfM I IFNF I 11.0 Ill 12.0 17 n ._.” Ill 13.0 U 12.0 U -* .-.- ul -a 1.0 JI 12.0 ul 12.0 U I 

It 
. ----. -- I I 
TRANS-1 .3-DICHLO~n”“n”CL’e I 44 n III i3n III 1 _.-...- ..- - .~ 
TRlCHLOROETHENt 7.1 .-.- 

VINYL CHLORIDE 11.0 U 12.0 IJ l.., _ __._ _ IL.” “, ,Y.” ‘I ‘:” - 
XYLENE (TOTAL) 11.0 U 12.0 U 11.0 ul 12.0 ul 12.0 ul 13.0 ul 12.0 U 

l”l-n”l-ElYC I I I.” I . _.” I .I.0 U 12.0 U 12.0 U 13.0 U 
c An .I1 16.0 I 34.0 10.0 J 9.0 J 13.0 U 

in II 120 U 49 n II i7 n II 
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TABLE 1 

07l29l98 NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA DRAFT 
VOLATILE ORGANIC RESULTS FOR SURFACE SOIL SITE 07 Page 2 

UGIKG 

SAMPLE NUMBER: SS-07-08 ss-07-09 ss-07-10 ss-07-11 

VOLATILES 

1 ,I ,l-TRICHLOROETHANE 12.0 U 12.0 U 12.0 U 12.0 U 

1,1,2,2-TETRACHLOROETHANE 12.0 U 12.0 U 12.0 U 12.0 U 

1,1,2-TRICHLOROETHANE 12.0 U 12.0 U 12.0 U 12.0 U 

l,l-DICHLOROETHANE 12.0 U 12.0 U 12.0 U 12.0 U 

l,l-DICHLOROETHENE 12.0 U 12.0 U 12.0 U 12.0 U 

1 ,ZDICHLOROETHANE 12.0 U 12.0 U 12.0 U 12.0 U 

1 ,IDICHLOROETHENE (TOTAL) 12.0 U 12.0 U 12.0 U 12.0 U 

1,2-DICHLOROPROPANE 12.0 U 12.0 U 12.0 U 12.0 U 

2-BUTANONE I 12.0 U 12.0 U 12.0 U 12.0 U 

ZHEXANONE 12.0 U 12.0 U 12.0 U 12.0 U 

4-METHYL-2-PENTANONE 12.0 U 12.0 U 12.0 U 12.0 U 

ACETONE 12.0 U 12.0 U 12.0 U 12.0 U 

BENZENE 12.0 U 12.0 U 12.0 U 12.0 U 

BROMODICHLOROMETHANE 12.0 U 12.0 U 12.0 U 12.0 U 

BROMOFORM 12.0 U 12.0 U 12.0 u , 12.0 U 

BROMOMETHANE 12.0 U 12.0 U 12.0 U 12.0 U 

CARBON DISULFIDE 12.0 U 12.0 U 12.0 U 12.0 U 

CARBON TETRACHLORIDE 12.0 U 12.0 U 12.0 U 12.0 U 

CHLOROBENZENE 12.0 U 12.0 U 12.0 u 12.0 U 

CHLOROETHANE 12.0 U 12.0 U 12.0 U 12.0 U 

CHLOROFORM 12.0 U 12.0 U 12.0 U 12.0 U 

CHLOROMETHANE 12.0 U 12.0 U 12.0 U 12.0 U 

CIS-1.SDICHLOROPROPENE 12.0 U 12.0 U 12.0 U 12.0 U 

DIBROMOCHLOROMETHANE 12.0 U 12.0 U 12.0 U 12.0 U 

ETHYLBENZENE 12.0 U 12.0 U 12.0 U 12.0 U 

METHYLENE CHLORIDE 12.0 U 12.0 U 12.0 U 12.0 U 

STYRENE 12.0 U 12.0 U 12.0 U 12.0 U Ia 
TETRACHLOROETHENE 12.0 U 12.0 U 12.0 u 12.0 

--- -- 8 
U 

TOLUENE 12.0 
_ .--___ 

U 12.0 U 12.0 U 12.0 U 

TRANS-1,3-DICHLOROPROPENE 12.0 U 12.0 U i2.n u 12.0 u 

TRICHLOROETHENE 3.0 J 3.0 J 4.0 J 9.0 J 

VINYL CHLORIDE 12.0 U 12.0 U 12.0 U 12.0 U 

XYLENE (TOTAL) 12.0 U 12.0 U 12.0 U 12.0 U 

UOO3’7~ 
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TABLE 1 

0712B186 NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA DRAFT 

SEMIVOLATILE ORGANIC RESULTS FOR SURFACE SOIL SITE 07 Page 1 

UGIKG 

SAMPLE,NlJMBER: ss-07-01 SS-07-02 ss-07-03 ss-07-04 ss-07-05 SS-07-06 ss-07-07 

SEMIVOLATILES 

1,2,4-TRICHLOROBENZENE 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

1 ,IDICHLOROBENZENE 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

1 ,?bDICHLOROBENZENE 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

1,4-DICHLOROBENZENE 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

2,2’-OXYl3lS(l-CHLOROPROPANE) 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

2,4,5-TRICHLOROPHENOL 920 U 980 u 1000 U 930 U 980 U 990 U 940 U 

2,4&TRICHLOROPHENOL 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

2,CDICHLOROPHENOL 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

2,4-DIMETHYLPHENOL 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

2,4-DINlTROPHENOL 920 U 960 u 1000 U 930 U 980 U 990 U 940 U 

2,4-DINITROTOLUENE I 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

2,6-DINITROTOLUENE 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

2-CHLORONAPHTHALENE 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

2-CHLOROPHENOL 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

2dlETHYLNAPHTHALENE 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

2-METHYLPHENOL 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

BNITROANILINE 920 U 960 u 1000 U 930 U 980 U 990 U 940 U 

2-NITROPHENOL 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

3,3’-DICHLOROBENZIDINE 380 U 400 u 430 U 380 U 410 U 410 U 390 U 

S-NITROANILINE 920 U 960 u 1000 U 930 U 960 U 990 U 940 U 

4,6-DINITRO-2-METHYLPHENOL 920 U 980 u 1000 U 930 U 980 U 990 U 940 U 

4-BROMOPHENYL PHENYL ETHER 380 u 400 U 430 U 380 U 410 U 410 U 390 U 

4-CHLORO-3-METHYLPHENOL 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

I-CHLOROANILINE 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

4GHLOROPHENYL PHENYL ETHER 380 U 400 U 430 U 380 U 410 U 410 U 390 l! I 

4-METHYLPHENOL 380 U 400 U 430 U 380 U 410 U 410 U 393 I$ 

4-NITROANILINE 920 U 960 u 1000 U 
.---- 1, 

930 U 980 U 990 U 949 UI 

(I-NITROPHENOL 920 U 980 u 1000 U 930 U 980 U 990 U 940 -----ii I 

ACENAPHTHENE 380 U 400 U 430 U 380 
.--_- 

U 410 U 410 U 3?(? - !I[ 
ACENAPHTHYLENE 380 U 400 U 430 U 380 U 410 U 410 11 ?!I:) : ‘1: 

ANTHRACENE 380 U 400 U 430 U 
.-___ _ 

380 U 410 U 410 Ii 390 

BENZ(A)ANTHRACENE 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

BENZO(A)PYRENE 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

BENZO(B)FLUORANTHENE 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

BENZO(G,H,l)PERYLENE 380 U 400 U 430 U 380 U 410 U 410 U 390 U 

A- 14 -.5 oaol’x ,1 



TABLE 1 

NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 

SEMIVOLATILE ORGANIC RESULTS FOR SURFACE SOIL SITE 07 

UGIKG 

DRAFT 

Page 2 
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TABLE 1 

07129108 NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA DRAFT 

SEMIVOLATILE ORGANIC RESUL?S FOR SURFACE SOIL SITE 07 Page 3 

UGIKG 

SAMPLE NUMBER: SS-07-08 ss-07-09 ss-07-I 0 ss-07-I 1 

SEMIVOLATILES 

1,2,4-TRICHLOROBENZENE 420 U 390 U 400 U 410 U 
1,2-DICHLOROBENZENE 420 U 390 U 400 U 410 U 
1,3-DICHLOROBENZENE 420 U 390 U 400 U 410 U 
I 1 rile”,, nmnPchl~ckle I-m II ?ml II Ann II Ail-l II I ,-l-“I”“L”n”PLI.LG;I.uz 

2,2’-OXYBIS(l-CHLOROPROPANE) 

2.4.5-TRICHLOROP”‘L’n’ 

-v&Y “9” 7”” Y 7,” 

420 ; 390 ;r 400 U 410 U 
4nnn II onn II 8-m II II I 

2;4;&TRICHLOROf 

2,CDICHLOROPHENOL 

2,CDIMETHYLPHENOL 

2.4-DINITROPHENOL 

7W” - ..- 

420 U 390 u 400 u 410 U 

420 U 390 U 400 U 410 U 
I nnn II a*n II am II aan II 

II . 2.4-DINITROTOLUENt , I -v&-v 

1 ““V J-v” CI,” 

I Am 390 400 

U 390 U 400 U 410 U 

U 390 U 400 U 410 U 

11 2-METHYLPHEI 

U 390 U 400 U 410 U 

II I I wu.LI.L 7-v U 390 U 400 U 410 U 

NOL 420 U 390 U 400 U 410 U 
4 nnn II OAn II 07n U 990 U l”“” ” “7” ” I,” 

1 420 Ul 390 ul 400 II %NITROPHENOL I 
3,3’-DICHLOROEENZIDINE 1 420 Ui 390 ul 400 ..* ..- 

I I 

ul 410 Ul I I 
Ill Alll Ill _ _---._-.-.._- 1 I I I 

I INF I mm ul 940 ul 970 Ui 990 Ul I I II 

II 

.,..--..-. .,- . ..-. .--.-.- -...-.. I I I 
1 ..C_. . . . . m. ..y ’̂ I ..-I- III -xon ItI Ann Ill A4n III I I ------+I 

i, l”“” Y “7” ” “-1 

OL I 1000 Ul 940 ul 970 

4-Mtl mwnt 

4-NlTROANILb 

4-NITROPHEN - - 
Af?fNADUTUFNF 

AGCNAt’ll I IllLCNC 

ANTHRACENE 

BENZ(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

NUL 

,e 

I I 
1 420 Ul 390 ul 400 

, 96” 

I 4nnn 

9L” ” 

420 U 

420 U 

420 U 

420 U r)V” ” -WY” ” 7.1 I I I 
420 U 390 ul 400 ul 410 Ul I II __ 

” JJ” 

III aAn 

*a” 

390 

390 

390 
-aan 

“I -l”” -VI” - 
III a7n 990 U -____-.- 

U 990 U --_ 
U 410 U 

; 7”” U 410 u ___ 
400 U 410 U --- 

U 400 U 410 U 

U 400 U 410 U 
II Ann II Aln II 

A-14-7 



TABLE 1 

O712Sl96 NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 

SEMIVOLATILE ORGANIC RESULTS FOR SURFACE SOIL SITE 07 

UGIKG 

DRAFT 

Page 4 

SAMPLE NUMBER: 

SEMIVOLATILES 

BENZO(K)FLUORANTHENE 420 I 

BIS(2-CHLOROETHOXY)METHANE 420 I 

BIS12-CHLOROETHYUETHER 420 I 

BlS(2-ETHYiHEXYL)PHTHALATE 

BUTYLBENZYLPHTHAIATE 

1 420 I 

1 420 I 

CARBAZOLE 1 420 I 

CHRYSENE 1 420 I 

DI-N-BUTYLPHTHAIATE 

DI-N-OCTYLPHTHALATE 

DlBENZ(A,H)ANTHRACENE 

DIBENZOFURAN 

420 I 

420 I 

420 I 

420 I 

~IETHYLPHTHALATE 

DIMETHYLPHTHAIATE 

1 420 I 

1 420 I 

FLUORANTHENE 1 420 I 

FLUORENE 1 420 I 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l ,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

420 I 

420 I 

420 I 

420 I 

420 I 

420 I 

420 I 

420 I 

420 I 

390 UI 400 UI 410 ul I I 
390 VI 400 ul 410 ul 

390 U 400 U 410 U 

390 U 400 U 410 U 

390 U 400 U 410 U 

390 U 400 U 410 U 

390 U 400 U 410 U 

390 U 400 U 410 U 

390 U 400 U 410 U 

390 U 400 U 410 U 

390 U 400 U 410 U 

390 U 400 U 410 U 

940 U 970 U 990 U 

390 U 400 > u 410 U 

390 U 400 U 410 U 

A-14-0 j 



TABLE 1 

07129190 NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 

PESTICIDUPCB RESULTS FOR SURFACE SOIL SITE 07 

UGlKG 

DRAFT 

Page 1 

IL biiiki, iiJilBER: 1 ss-07-01 SS-07-02 ss-07-03 ss-07-04 ss-07-05 SS-07-06 ss-07-07 

,cen#-,nes I I I I I 

.U 4.1 U 3.9 U 

hx4 I lVl”EU 

4,4’-DOD 3.8 U 4.0 U 4.3 U 3.8 U 4.1 

4,4’-DDE 3.8 U 4.0 U 4.3 U 3.8 U 4.1 Ul 4.1 ul 3.9 ull 
I I I I I I I 

IT I 3.8 ul 4.0 ul 4.3 ul 3.8 ul 4.1 ul 4.1 ul 3.9 Ull II 4,4’-DO I I I I II 
ALPRIM 

-. . ..- I 
2.0 

ul 

2.0 

ul 

2.2 

ul 

2.0 

ul 

2.1 

ul 

2.1 

ul 

2.0 U 
‘HA-BHC 2.0 ul 2.0 ul 2.2 ul 2.0 ul 2.1 ul 2.1 VI 2.0 U II ALI I 

ALPHA-CHLORDANE .I. -_.--__-. .._- I 
I 

2.0 ul 
I 

2.0 ul 
I 

2.2 ul 
I 

2.0 ul 2.1 
, 

ul 2.1 2.0 
I 

ul 
I 

ull 
ARC ICLOR-1018 I 38.0 I ul 40.0 ul 43.0 Ul 38.0 ul 41.0 I ul 41.0 ul 39.0 Ull 
AROCLOR-1221 77.0 Ui 80.0 Ul 87.0 Ul 78.0 Ul 82.0 Ul 63.0 ul 79.0 uil 

.--._ .--. 

I I I I I I I 

:LOR-1232 I 38.0 ul 40.0 ul 43.0 Ul 38.0 ul 41.0 ul 41.0 ul 39.0 ull AROC 
AROCLOR-1242 I 38.0 ul 40.0 ul 43.0 Ul 38.0 ul 41.0 ul 41.0 ul 39.0 U . 
AUnPl nU-49AR I)lln Id A00 ul 43.0 Lli 38.0 ul 41.0 ul 41.0 ul 39.0 U n.,w”L”..-.eT” , --.- .-.- __. 

AROCLOR-1254 38.0 U 40.0 U 43.0 U 38.0 U 41.0 U 41.0 U 39.0 U 

AROCLOR-1260 38.0 U 40.0 U 43.0 U 38.0 U 41.0 U 41.0 U 39.0 U 
BETA-BHC 2.0 U 2.0 U 2.2 U 2.0 U 2.1 U 2.1 U 2.0 U 
DELTA-BHC 2.0 U 2.0 U 2.2 U 2.0 U 2.1 U 2.1 U 2.0 U 
fIlEI IIRIN 3.6 U 4.0 U 4.3 U 3.8 U 4.1 U 4.1 U 3.9 U 

It “,__I. ENDOSULFAN . ..- 

-.- 

I 2.0 U 2.0 U 2.2 U 2.0 U 2.1 U 2.1 U 2.0 U 
nnal II FAN II 38 U 4.0 U 4.3 U 3.8 U 4.1 U 4.1 U 3.9 U ENL,.,..,. , .a. . . -.- 

ENDOSULFAN SULFATE 3.8 U 4.0 U 4.3 U 3.8 U 4.1 U 4.1 U 3.9 U 
ENDRIN 3.8 U 4.0 U 4.3 U 3.8 U 4.1 U 4.1 U 3.9 U 
ENDRIN ALDEHYDE 3.8 U 4.0 U 4.3 U 3.8 U 4.1 U 4.1 U 3.9 U 

ENDRIN KETnMF 
IIAh”fi.*-P”r 

3.8 U 4.0 U 4.3 U 3.8 U 4.1 U 4.1 U WV.- 

w,-uv,w,m-um d (LINDANE) 2.0 U 2.0 U 2.2 U 2.0 U 2.1 U 2.1 U 

GAMMA-CHLt”=“‘NF 2.0 U 2.0 U 2.2 U 2.0 U 2.1 U 2.1 U -. .-. . . .- 
I -.- I I I I I 

HEPTACHLOF _ 8 I 2.0 
I 

ul 2.0 ul 2.2 
I 

ul 2.0 ul 2.1 ul 2.1 U 

H~DTAfWl nR FD~YlnF 2.0 2.1 2.1 . . .,.-.w-“..-. -m..-- 
I 2.0 -.- ul 

I 
2.0 ul 

I 
2.2 ul 

I 
ul 

I 
ul 

I 
ut 

ML.. ._-. . _. .__. . :THOXYCHl~OR 20.0 ul 20.0 
I ul 22.0 

I 
ul 20.0 ul 21.0 ul 21.0 U 

I 200 ul 200 ul 220 ul 200 ul 210 ul 210 ut 

3.9 U 

2.0 U =I 2.0 U 

i0 Ii 
-. - 

20 u I - _ -.. 
20.0-1 

2ciull 

A-14-9 
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TABLE 1 

NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA DRAFT 

PESTlClDElPCB RESULTS FOR SURFACE SOIL SITE 07 Page 2 

UGIKG 

SAMPLE NUMBER: 

PESTICIDES 

SS-b7-00 ss-07-09 ss-07-10 ss-07-I 1 

Ii 4.4’-DOD 
I I I I I I I 

4.2 Ul 3.9 Ul 4.0 Ul 4.1 Ul I I 
4.2 U 3.9 Ul 4.0 U 4.1 Ul I 
4.2 U 3.9 Ul 4.0 U 4.1 Ul .,. --. 

ALDRIN 2.2 U 2.0 U 2.1 U 2.1 U 
ALPHA-BHC 2.2 U 2.0 U 2.1 U 2.1 U 
ALPHA-CHLORDANE 2.2 U 2.0 U 2.1 U 2.1 U 
AROCLOR-1016 42.0 U 39.0 U 40.0 U 41.0 U 
AROCLOR-1221 85.0 U 79.0 U 81.0 U 83.0 U 
AROCLOR-1232 42.0 U 39.0 U 40.0 U 41.0 U 
AROCLOR-1242 42.0 U 39.0 U 40.0 U 41.0 U 
AROCLOR-1248 42.0 U 39.0 U 40.0 U 41.0 U 
AROCLOR-1254 42.0 U 39.0 U 40.0 U 41.0 U 
AROCLOR-1260 42.0 U 39.0 U 40.0 U 41.0 U 
BETA-BHC 2.2 U 2.0 U 2.1 U 2.1 U . 
DELTA-BHC 2.2 U 2.0 U 2.1 U 2.1 U 

DIELDRIN 

END-“’ ” c*L’ ’ 

END 

ENDua 

ENDRIF 

ENDRlk ~UJCI-I , YC 

4.2 U 3.9 U 4.0 U 4.1 U 
U3”u-~P( 1 2.2 U 2.0 U 2.1 U 2.1 U 
OSULFAN II 4.2 U 3.9 U 4.0 U 4.1 U 
^“ULFAN SULFATE 4.2 U 3.9 U 4.0 U 4.1 U 

I 4.2 U 3.9 U 4.0 U 4.1 U 

1 1 I -s-a l”a%C 4.2 U 3.9 U 4.0 U 4.1 U 

A-14-10 
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TABLE 1 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 1 

SAMPLE NUMBER: w-PGA-01 

LOCATION: Side wail 

DATA SOURCE: Pit P6A 

SAMPLE DATE: 05/l s/s7 

INORGANICS Wki 

W-P6A-02 

Side wall 

Pit P6A 

05/l 9197 

wlkg 

W-P6A-03 

Side wall 

Pit PBA 

05/i 9197 

Wkg 

W-P6A-04 

Excavated 

Pit P6A 

05119l97 

Wka 

W-PGA-04-DUP 

Excavated 

Pit P6A 

05/19197 

wW 

w-P6A-05 

Side wall 

Pit P6A 

05/19/97 

wdkg 

W-P6A-06 

Side wall 

Pit P6A 

05/l 9197 

Wb 

W-P6A-07 

Floor 

Pit P6A 

05/l 9197 

wlkg 

w-PGA-08 

Excavated 

Pit P6A 

05/l 9197 

Wkg 

aluminum 15600 20000 17100 6270 7160 16900 19200 21100 20100 

antimony 2.6 UR 2.4 UR 2.5 UR 8.4 K 7.4 J 2.5 U 3.7 K 3 K 2.7 I 

arsenic 3.6 K 4 K 4.7 K 2.5 K 3.1 K 8.4 8.4 3.5 K 5.5 I 

barium 92.6 51.6 56.5 181 123 96.1 48.9 68.7 66.2 

beryllium 0.74 2 1.2 0.37 0.4 1.1 0.65 1.9 1.2 

cadmium 7.8 L 0.41 UL 0.42 UL 155 L 57.3 L 0.42 UL 0.44 UL 0.42 UL 2.2 

calcium 5300 J 1400 J 1380 J 90200 J 52400 J 1380 J 791 J 1110 J 3720 

chromium 1460 J 71.1 J 56.4 J 9090 J 4880 J 28.2 J 26.2 J 24.8 J 319 

cobalt 17.4 J 10.7 J 11.3 J 48.3 J 33.3 J 9 J 6.5 J 22.2 J 17 

copper 85.4 L 16.9 L 13.8 L 382 L 235 L 11 L 15.5 L 9.2 L 26.7 

iron 50800 J 36400 J 23800 J 188000 J 123000 J 17300 J 26300 J 35100 J 36200 

lead 41.8 J 14.1 J 14.8 J 90.4 J 74.3 J 15.8 J 10.3 J 19.3 J 37.8 

magnesium 1610 J 2460 J 2450 J 3260 J 2340 J 1830 J 2480 J 2880 J 2420 

manganese 542 J 367 J 320 J 835 J 668 J 656 J 217 J 1050 J 480 

mercury 0.91 0.05 0.04 u 1.5 1.3 0.1 0.04, u 0.04 u 0.15 

nickel 17.1 18.4 14.7 1190 701 13.1 14.9 16.5 32.5 

potassium 749 1590 1350 473 423 709 1090 2100 1430 

selenium 0.33 UL 0.3 UL 0.31 UL 2.1 UL 1.7 UL 0.31 UL 0.32 UL 0.31 UL 0.34 Ul 

silver 45.5 J 1.2 J 2 J 306 J 191 J 0.59 J 0.72 J 0.61 J 11.1 
sodium 75.8 J 67.5 J 69.2 J 98 J 78.7 B 64.7 J 64.7 B 86.6 J 66.5 

thallium 1 J 0.43 UL 0.46 J 4.9 L 2.4 UL 0.44 UL 0.64 J 0.44 UL 0.63 
iranadium 27.1 28.4 27.3 34.8 K 24.2 K 29.7 ‘42.5 25.1 31.4 
zinc 78 J 35.7 J 30.6 J 360 J 246 J 41.8 J 34.7 J 28.3 J 49.9 * 

NOTES: 
J -- 
U 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 

UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 

:k 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- 

L 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 

- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -- 
R 

Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to eivceedance of technical quality control criteria. 
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SAMPLE NUMBER: w-PGA-01 W-P6A-02 W-P6A-03 W-P6A-04 W-PGA-OCDUP W-P6A-05 w-P6A-06 W-P6A-07 w-P6A-08 

LOCATION: Side wall Side wall Side wall Excavated Excavated Side wall Side wall Floor Excavated 

DATA SOURCE: Pit PBA Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A 

SAMPLE DATE: 0511 s/97 05/l 9197 05/19197 05/19/97 05/19197 05/l 9197 05119197 05/19197 05/l S/97 

SEMIVOLATILES wlkg Wkg Wkg wlkg Wkg u@kg Wkg Wkg Wkg 

1,2,4-trichlorobenzene 

1,2-dichlorobenzene 

1,3-dichlorobenzene 

1,4-dichlorobenzene 

2,2’-oxybis(l-chloropropane) 

2,4,5-trichlorophenol 

2,4,6-trichlorophenol 

2,4-dichlorophenol 

2,4-dimethylphenol 

2,4-dinitrophenol 

2,bdinitrotoluene 

2,6-dinitrotoluene 

P-chlorophenol 

P-methylnaphthalene 

P-methylphenol 

P-nitroaniline 

2-nitrophenol 

3,3’-dichlorobenzidine 

3-nitroaniline 

4,6-dir&o-2-methylphenol 

4-bromophenyl phenyl ether 

4-chloro-3-methylphenol 

4-chloroaniline 

4-chlorophenyl phenyl ether 
< 

NOTES: 
J 
U 
UJ 

ik 
L 
K 
B 
R 

420 

420 

420 

420 

420 

420 

420 

420 

420 

2000 

420 

420 

420 

420 

420 

2000 

420 

2000 

2000 

2000 

420 

420 

420 

420 

U 390 

U 390 

U 390 

U 390 

U 390 

U 390 

U 390 

U 390 

U 390 

u 1900 

U 390- 

U 390 

U 390 

U 390 

U 390 

u 1900 

U 390 

u 1900 

u 1900 

u 1900 

U 390 

U 390 

U 390 

U 390 

U n/a n/a n/a n/a n/a n/a n/a 

U 6 U 8.1 U 8.6 U 6 U 6.2 U 8 U 6.5 U 

U 6 U 8.1 U 8.6 U 6 U 6.2 U 8 U 6.5 U 

U 6 U 8.1 U 8.6 U 8 U 6.2 U 6 U 6.5 U 

U n/a nla n/a n/a nla n/a nla 

U n/a n/a n/a nla n/a n/a n/a 

U n/a n/a n/a n/a nla nla n/a 

U n/a n/a n/a n/a n/a nla n/a 

U n/a n/a n/a n/a n/a n/a n/a 

U n/a n/a n/a n/a n/a n/a n/a 

U n/a n/a n/a n/a n/a n/a n/a 

U n/a n/a n/a n/a n/a n/a n/a 

U n/a n/a n/a n/a n/a nla n/a 

U n/a n/a n/a n/a n!a n/a n/a 

U n/a n/a n/a nla n/a nla n/a 

U n/a n/a n/a n/a nla nla n/a 

U n/a n/a nla n/a nla n/a n/a 

U nla n/a n/a n/a n/a nla n/a 

U n/a nla n/a nla n/a nla n/a 

U nla n/a nla n/a n/a n/a n/a 

U n/a n/a n/a n/a n/a nla nla 

U n/a nla n/a n/a n/a nla n/a 

U n/a n/a n/a nla n/a n/a n/a 

U n/a n/a n/a nla n/a n/a n/a 

- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-_ Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-* Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-_ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: w-PGA-01 

LOCATION: Side wall 

DATA SOURCE: Pit P6A 

SAMPLE DATE: 05119l97 

SEMIVOLATILES Wkg 

W-P6A-02 

Side wall 

Pit P6A 

05/l 9197 

Wkg 

W- P6A-03 

Side wall 

Pit P6A 

05/l 9/97 

wlkg 

W-P6A-04 

Excavated 

Pit P6A 

05/19/97 

wlkg 

W-PGA-04-DU P 

Excavated 

Pit P6A 

05/19/97 

Wkg 

w-P6A-05 

Side wall 

Pit PBA 

05/19/97 

Wkg 

w-P6A-06 

Side wall 

Pit P6A 

05/i 9/97 

wlkg 

W-P6A-07 

Floor 

Pit P6A 

05/i 9197 

udkg 

w-P6A-08 

Excavated 

Pit P6A 

05/19/97 

u&i 
4-methylphenol 420 U 390 U nla nla nla nla nla nla n/a 
4-nitroaniline 2000 u 1900 U nla n/a nla nla n/a nla nla 
4nitrophenol 2000 U 1900 U n/a nla nla n/a n/a n/a nla 
N-nitroso-di-n-propylamine 420 U 390 U n/a nla n/a nla n/a n/a n/a 
N-nitrosodiphenylamine 420 U 390 U nla nla nla nla nla nla n/a 
acenaphthene 420 U 390 U 61 u 1100 u 1100 U 61 U 84 U 80 U 87000 U 
acenaphthylene 420 U 390 U 81 u 1100 u 1100 U 81 U 84 U 80 U 87000 U 
anthracene 420 U 390 U 21 U 280 U 290 U 20 U 21 U 20 u 22000 U 
benz(a)anthracene 51 J 390 U 4.9 J 22 J 21 J 7.2 J 0.84 UJ 0.8 UJ 19000 J 
benzo(a)pyrene 420 U 390 U 6.1 J 35 J 23 J 6.8 J 0.84 UJ 0.8 UJ 20000 J 
benzo(b)fluoranthene 77 J 390 U 7.9 47 40 11 0.84 u 0.8 u 17000 
benzo(g,h,i)perylene 420 U 390 U 7.7 160 110 9.5 2.1 u 2 U 16000 
benzo(k)fluoranthene 420 U 390 U 3.4 J 42 J 42 J 4.2 J 0.84 UJ 0.8 UJ 7900 J 
beta-chloronaphthalene 420 U 390 U n/a n/a n/a nla n/a n/a nla 
bis(2chloroethoxy)methane 420 U 390 U nla n/a nla nla nla nla nla 
bis(2-chloroethyl)ether 420 U 390 U n/a n/a nla nla n/a nla n/a 
bis(2-ethylhexyl)phthalate 250 J 390 U n/a nla nla n/a n/a n/a nla 
butylbenzylphthalate 420 U 390 U nla n/a nla nla n/a n/a nla 
carbazole 420 U 390 U nla nla n/a n/a nla nla nla 
chrysene 73 J 390 U 6 U 81 U 86 U 9.9 6.2 U 6 U 18000 
di-n-butylphthalate 420 U 390 U nla n/a nla nla nla nla n/a 
di-n-octylphthalate 420 U 390 U nla nla nla nla n/a n/a n/a 
dibenz(a,h)anthracene 420 U 390 U 1.2 UJ 75 J 28 J 4.6 J 1.2 UJ 1.2 UJ 1300 UJ 
dibenzofuran 420 U 390 U nla nla nla nla nla nla nla 
diethylphthalate 420 U 390 U n/a nla nla nla nla I nla n/a 

NOTES: 
.---. 

; 

__ Vaiue is considered esiimated due io exceedance of iechnicai quaiiiy coniroi criieria or because resuit is iess than tine Contract Required Quantitation Limit (c;Kr.tLj. 
-- Value is a non-detected result as reported by the laboratory. 

UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL -- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: W-PGA-01 W-P6A-02 W-P6A-03 W-P6A-04 W-PGA-04-DUP w-P6A-05 w-P6A-06 W-P6A-07 w-P6A-06 

LOCATION: Side wall Side wall Side wall Excavated Excavated Side wall Side wall Floor Excavated 

DATA SOURCE: Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A 

SAMPLE DATE: 05/19/97 05/I 9197 05/i 9197 05/l 9197 05119197 05/19/97 05119197 05119/97 05/19/97 

SEMIVOLATILES u&t u&t wdkg ucdkg wlb Wkg Wkg @kg ) @kg 

dimethylphthalate 420 U 390 U n/a n/a nla n/a n/a n/a n/a 
fluoranthene 70 J 390 U 9.5 110 U 110 U 18 8.4 U 8 u 22000 
fluorene 420 U 390 U 8.1 U 110 U 110 U 8.1 U 8.4 U 8 U 8700 U 

hexachlorobenzene 420 U 390 U n/a n/a n/a n/a n/a nla n/a 

hexachlorobutadiene 420 U 390 U nla n/a n/a n/a n/a nla n/a 

hexachlorocyclopentadiene 2000 u 1900 U n/a n/a n/a n/a n/a n/a n/a 

hexachloroethane 420 U 390 U n/a n/a nla n/a n/a n/a n/a 
indeno(l,2,3-cd)pyrene 420 U 390 U 6.2 63 63 10 2.1 u 2 U 9800 

isophorone 420 U 390 U n/a n/a n/a n/a nla n/a n/a 

naphthalene 420 U 390 U 40 U 540 U 560 U 40 U 41 U 40 u 43000 U 

nitrobenzene 420 U 390 U n/a n/a n/a n/a n/a n/a n/a 

pentachlorophenol 2000 u 1900 U nla n/a nla n/a n/a n/a n/a 

phenanthrene 420 U 390 U 21 U 280 U 290 U 20 U 21 U 20 u 22000 U 

phenol 420 U 390 U n/a n/a n/a n/a n/a n/a n/a 

pyrene 420 U 390 U 14 450 110 U 23 8.4 U 0 U 8700 U 

VOLATILES wlb wfkg Wkg Wkg Wb Wkg Wkg @kg wlkg 
l,l,l-trichloroethane 6.4 U 5.9 U 6 U 6.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 

1 ,I ,2,2-tetrachloroethane 6.4 U 5.9 U 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 

1 ,I ,2-trichloroethane 6.4 U 5.9 U 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 

1,l -dichloroethane 6.4 U 5.9 U 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 
1 ,I-dichloroethene 6.4 U 5.9 U 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 
1,2-dichloroethane 6.4 U 5.9 U 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 

1,2-dichloroethene (total) 6.4 U 5.9 U nla n/a nla nla nla nla n/a 
1,2-dichloroethene (trans) nla n/a 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 

1 ,Pdichloropropane 6.4 U 5.9 U 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 

NOTES: 
J __ Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 

& 1 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Nondetected result is considered unusable due to exceedance of technical quality control criteria. 

L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K - Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

i 
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TABLE 1 

NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: w-PGA-01 W-P6A-02 W-P6A-03 W-P6A-04 W-PGA-04-DUP W-P6A-05 W-P6A-06 W-P6A-07 w-P6A-08 

LOCATION: Side wall Side wall Side wall Excavated Excavated Side wall Side wall Floor Excavated 

DATA SOURCE: Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A 

SAMPLE DATE: 05/l 9197 05/19/97 05/19/97 05/19/97 05iiQl97 05/19/97 05/I ix07 05ilQi97 05/19/97 

VOLATILES Wkg Wkg Wkg wkt Wk9 Wkg w%t wlkg . Wkg 
2-butanone 130 U 120 U n/a n/a n/a n/a n/a n/a n/a 

2-hexanone 64 U 59 U n/a n/a n/a n/a nla nla n/a 

4-methyl-2-pentanone 64 U 59 U n/a n/a n/a n/a n/a n/a n/a 

acetone 130 U 120 U nla nla n/a nla n/a nla n/a 

benzene 6.4 U 5.9 U n/a n/a n/a n/a n/a n/a n/a 

bromodichloromethane 6.4 U 5.9 U 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 

bromoform 6.4 U 5.9 U 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 

bromomethane 13 U 12 U 12 U 16 U 17 U 12 U 12 U 12 U 13 U 
carbon disulfide 6.4 U 5.9 U n/a n/a n/a n/a n/a n/a n/a 

carbon tetrachlortde 6.4 U 5.9 U 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 

chlorobenzene 6.4 U 5.9 U 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 

chloroethane 13 U 12 U 12 U 16 U 17 U 12 U 12 U 12 U 13 U 

chloroform 6.4 U 5.9 U 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 

chloromethane 13 U ~~ ~~~ 12 U 12 U 16 U 17 U 12 u 12 u 12 -7l ~13 U 

cis-1,3-dichloropropene 6.4 U 5.9 U 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 

dibromochloromethane 6.4 U 5.9 U 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 

ethylbenzene 8.4 U 5.9 U n/a n/a n/a n/a n/a n/a n/a 

methylene chloride 6.4 U 5.9 U 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 

styrene 6.4 U 5.9 U n/a n/a n/a n/a n/a n/a n/a 

tetrachloroethene 6.4 U 5.9 U 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 

toluene 6.4 U 5.9 U n/a n/a n/a n/a n/a n/a n/a 

trans-I ,3dichloropropene 6.4 U 5.9 U 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 

trichloroethene 6.4 U 5.9 U 6 U 8.1 U 8.6 U 6 U 6.2 U 6 U 6.5 U 

vinyl chloride 13 U 12 U 12 Ui 16 U 17 U 12 U 12 UI 12 U 13 U 

xylene (total) 6.4 U 5.9 U n/a I nla n/a nla n/a I n/a nla 

IOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
u -- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL -- Nondetected result is considered biased low due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: w-PGA-01 W-P6A-02 W-P6A-03 W-P6A-04 W-PGA-04-DUP W-P6A-05 w-P6A-06 W-P6A-07 W-P6A-08 

LOCATION: Side wall Side wall Side wall Excavated Excavated Side wall Side wall Floor Excavated 

DATA SOURCE: Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A 

SAMPLE DATE: 05/19/07 05/l 0107 05/19/97 05/1 O/O7 0511 a/o7 05/l O/O7 05/l o/o7 OS/l o/97 05/19/97 

PESTICIDESIPCBS @kg Wb wlht wW w/kg Wkg w/kg w/kg wlkg 

4,4’-DDD 2.9 J 2 U n/a n/a n/a n/a n/a n/a n/a 

4$-DDE 2.2 u 2 U n/a n/a n/a n/a n/a n/a n/a 

4.4’-DDT 2.2 U 2 U n/a n/a n/a n/a n/a n/a n/a 

Aroclor-1016 42 U 39 U 40 U 54 U 56 U 40 U 41 U 40 U 43 1 

Aroclor-1221 42 U 39 U 40 U 54 U 56 U 40 U 41 U 40 U 43 1 
Aroclor-1232 42 U 39 U 40 U 54 U 56 U 40 U 41 U 40 U 43 1 

Aroclor-1242 42 U 39 U 40 U 54 U 56 U 40 U 41 U 40 U 43 1 

Aroclor-1248 42 U 39 U 40 U 54 U 56 U 40 U 41 U 40 U 43 1 

Aroclor-1254 42 U 39 U 40 U 900 660 40 U 41 U 40 U 310 

Aroclor-1260 42 U 39 U 40 U 450 380 40 U 70 40 U 340 

aldrin 2.2 u 2 U n/a n/a n/a n/a n/a nla n/a 

alpha-BHC 2.2 U 2 U n/a n/a n/a n/a n/a n/a n/a 

alpha-chlordane 2.2 U 2 U n/a n/a n/a n/a n/a n/a n/a 

beta-BHC 2.2 U 2 U n/a n/a n/a n/a n/a n/a n/a 

delta-BHC 2.2 U 2 U n/a nla n/a nla n/a n/a n/a 

dieldrin 2.5 2 U n/a n/a n/a n/a n/a n/a n/a 

endosulfan I 2.2 U 2 U n/a n/a n/a n/a n/a n/a n/a 

endosulfan II 2.2 U 2 U n/a n/a n/a n/a n/a n/a n/a 

endosulfan sulfate 2.2 U 2 U n/a n/a n/a nla n/a n/a n/a 

endrin 2.2 u 2 U n/a n/a n/a n/a n/a nla n/a 

endrin aldehyde 2.2 U 2 U n/a n/a n/a n/a n/a n/a n/a 

endrin ketone 2.8 2 U n/a n/a n/a n/a n/a n/a n/a 

gamma-BHC (Lindane) 2.2 u 2 U n/a n/a nla n/a n/a n/a n/a 

gamma-chlordane 2.2 U 2 U n/a n/a n/a n/a n/a n/a n/a 

IOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL -- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



04/l 3199 
TABLE 1 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 
DRAFT 

Page 7 
NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: w-PGA-01 

LOCATION: Side wall 

DATA SOURCE: Pit P6A 

SAMPLE DATE: 05/l 9197 

W-P6A-02 

Side wall 

Pit P6A 

05119l97 

W-P6A-03 

Side wall 

Pit P6A 

05/l 9197 

W-P6A-04 

Excavated 

Pit P6A 

05/l 9197 

W-PGA-04-DUP 

Excavated 

Pit P8A 

OS/l 9197 

w-P6A-05 

Side wall 

Pit P6A 

05/19/97 

PESTlClDESlPCBS 

I I I I I I 

I wM.l I ~!3hl I wlks I Wkg I Wkg I uglkg 
heptachlor 2.2 

heptachlor epoxide 2.2 

methoxychlor 22 

toxaphene 86 

I 

U 2 U n/a n/a n/a nla 

U 2 U n/a n/a n/a n/a 

U 20 U n/a n/a n/a n/a 

U 76 U n/a n/a nla nla 

w-P6A-06 

Side wall 

Pit P6A 

05/l 9197 

W-P6A-07 

Floor 

Pit P6A 

05/19/97 

w-PGA-06 

Excavated 

Pit PBA 

05/I 9197 I 
uglkg I w/kg I Wkg 

JOTES: 
2 
U 
UJ 
UL 
UR 
L 
K 
I3 
R 

-- Valiie is consideied estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-+ Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-. Nondetected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
__ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
__ Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: W-P6A-09 

LOCATION: Floor 

DATA SOURCE: Pit P6A 

SAMPLE DATE: 05/I 9/97 

INORGANICS Wkg 

w-PGA-1 0 

Excavated 

Pit P6A 

06/i O/97 

mcdkg 

w-PGA-1 1 

Floor 

Pit P6A 

0611 O/97 

mglkg 

W-PGA-12 

Side wall 

Pit P6A 

06124197 

mgM 

w-PGF-01 

Excavated 

Pit 6F 

05122197 

wlkg 

W-P6F-02 

Side wall 

Pit 6F 

05/22/97 

@kg 

W-P6F-03 

Floor 

Pit 6F 

05/22/97 

wlkg 

W-P6F-04 

Side wall 

Pit 6F 

05/22/97 

wlkg 

w-P6F-05 

Floor 

Pit 6F 

05/22/97 

wM 
aluminum 28500 11500 J n/a n/a 9570 J 11400 J 12700 J 13300 J 9370 

antimony 2.6 U 12.4 L n/a, n/a 3.5 J 3.6 J 8.6 J 3.6 J 3.5 

arsenic 2.5 K 4.6 K n/a nla 4.4 K 7 6.1 K 5.2 3.4 I 

barium 81.5 200 J n/a n/a 77.6 J 39 J 189 J 82 J 55.6 

beryllium 1.5 0.65 L n/a n/a 0.95 0.44 0.74 1.1 0.76 

cadmium 0.62 L 34.9 J n/a n/a 3.2 0.41 UL 13.7 0.42 UL 0.94 I 

calcium 335 J 55000 J n/a n/a 1510 394 3100 571 1310 

chromium 26.1 J 5210 J n/a n/a 23 J 26 J 370 J 17.7 J 53.9 

cobalt 26.3 J 28.5 J n/a n/a 9.6 K 5.9 K 13.1 K 8.7 K 9.6 I 

copper 39.1 L 175 n/a n/a 164 11.5 170 12.6 19.1 

iron 15500 J 117000 n/a n/a 23900 J 20700 J 36900 J 17800 J 20400 

lead 6.6 J 2130 L n/a 119 K 65 9.5 164 10.5 8.3 

magnesium 1970 J 4140 J n/a n/a 1620 J 1970 J 1690 J 1740 J 1760 

manganese 351 J 896 n/a n/a 525 165 861 650 530 

mercury 0.04 U 6.9 n/a n/a 1.7 0.04 u 0.36, 0.04 u 0.04 I 

nickel 11.7 30.1 L n/a n/a 52.5 8.9 L 22.9 11 9.4 

potassium 637 1310 n/a n/a 927 724 660 655 864 

selenium 0.34 UL 1.6 K n/a n/a 0.54 L 0.31 UL 0.38 L 0.31 UL 0.29 u 

silver 0.4 J 167 K n/a n/a 5.7 0.51 24 0.36 U 4.9 

sodium 85.6 J 125 J nla n/a 113 J 75.3 J 123 J 69.7 J 91.2 

thallium 0.48 UL 1.4 UL nla n/a 0.74 1.5 1.5 0.62 1.1 

vanadium 27.5 28.5 J n/a nla la7 29.3 31.9 25.4 23.1 

zinc 10.7 J 1840 L n/a n/a 249 J 31.9 J 548 J 35.8 J 28.4 

4OTES: 
J - 
U me 

UJ -- 
. . 

& -- 
L - 
K -_ 

B -_ 

R -- 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: W-P6A-09 

LOCATION: Floor 

DATA SOURCE: Pit P6A 

SAMPLE DATE: 05/l 9/97 

SEMIVOLATILES w/kg 

w-PGA-IO 

Excavated 

Pit P6A 

06/10/97 

w/kg 

W”P6A”ll 

Floor 

Pit P6A 

06/l O/97 

w/kg 

W-PGA-12 

Side wall 

Pit P6A 

06/24/97 

w/kg 

W”P6F”Ol 

Excavated 

Pit 6F 

05/22/97 

Wkg 

W-P6F-02 

Side wall 

Pit 6F 

05/22/97 

w/kg 

W-P6F-03 

Floor 

Pit 6F 

05/22/97 

w/kg 

W-P6F-04 

Side wall 

Pit 6F 

0512z97 

w/kg 

W-P6F-05 

Floor 

Pit 6F 

05/22/97 

w/kg 

1,2,4-trichlorobenzene 

1,2dichlorobenzene 

1,3-dichlorobenzene 

1 ,rldichlorobenzene 

2,2’-oxybis(l-chloropropane) 

2,4,5-trichlorophenol 

2,4,6-trichlorophenol 

2,4dichlorophenol 

2,4dimethylphenol 

2,4dinitrophenol 

2,4-dinitrotoluene 

2,6-dinitrotoluene 

P-chlorophenol 

P-methylnaphthalene 

2-methylphenol 

2-nitroaniline 

2-nitrophenol 

3,3’-dichlorobenzidine 

3-nitroaniline 

4,6dinitro-2-methylphenol 

4-bromophenyl phenyl ether 

4-chloro-3-methylphenol 

4-chloroaniline 

4-chlorophenyl phenyl ether 

JOTES: 

n/a 

6.5 

6.5 

6.5 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a n/a n/a 390 U n/a n/a n/a n/a 
U 9.7 U nla n/a 390 U 5.9 U 5.6 U 5.9 U 5.6 U 
U 9.7 U n/a n/a 390 U 5.9 U 5.8 U 5.9 U 5.6 U 
U 9.7 U n/a n/a 390 U 5.9 U 5.8 U 5.9 U 5.6 U 

n/a n/a n/a 390 U n/a n/a n/a n/a 
n/a n/a n/a 390 U n/a n/a n/a n/a 
n/a n/a n/a 390 U n/a n/a n/a n/a 
n/a n/a n/a 390 U n/a n/a n/a n/a 
n/a n/a n/a 390 U n/a n/a n/a n/a 
nla n/a n/a 1900 U n/a nla n/a n/a 
n/a n/a n/a 390 U n/a n/a n/a n/a 
n/a n/a n/a 390 U n/a n/a n/a n/a 
n/a n/a n/a 390 U n/a n/a nla n/a 
n/a n/a n/a 390 U n/a n/a n/a n/a 
n/a n/a n/a 390 U n/a n/a n/a n/a 
n/a n/a n/a 1900 U n/a n/a n/a n/a 
n/a n/a n/a 390 U n/a n/a n/a n/a 
n/a n/a n/a 1900 U n/a nla n/a n/a 
n/a n/a n/a 1900 U n/a n/a n/a n/a 
n/a n/a n/a 1900 U n/a n/a n/a n/a 
n/a n/a n/a 390 U n/a n/a n/a n/a 
n/a n/a n/a 390 U n/a n/a n/a n/a 
n/a n/a n/a 390 U n/a n/a n/a n/a 
n/a n/a n/a 390 U n/a n/a I n/a ” n/a 

J “” 
u -- 
UJ -- 

& : 
L - 
K - 
B -- 
R -- 

Va!ue is considered estimate d due to exceedance of technicai qiaiity controi criteria or because result is iess than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: W-P6A-09 

LOCATION: Floor 

w-PGA-1 0 

Excavated 

w-PGA-1 1 

Floor 

w-PGA-12 

Side wail 

w-PGF-01 

Excavated 

W-P6F-02 

Side wall 

W-P6F-03 

Floor 

W-P6F-04 

Side wall 

w-P6F-05 

Floor 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

4-methylphenol 

4-nitroaniline 

4-nitrophenol 

N-nitroso-di-n-propylamine 

N-nitrosodiphenylamine 
acenaphthene 

acenaphthylene 

anthracene 

benz(a)anthracene 

benzo(a)pyrene 

benzo(b)ftuoranthene 

benzo(g,h,i)perylene 

benzo(k)fluoranthene 

betachloronaphthalene 

bis(2chloroethoxy)methane 

bis(2chloroethyl)ether 

bis(2-ethylhexyl)phthalate 

butylbenzylphthalate 

carbazole 
chrysene 

di-n-butylphthalate 

di-n-octylphthalate 
dibenz(a,h)anthracene 

dibenzofuran 

diethylphthalate 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

Pit P6A Pit P6A Pit P6A Pit P6A Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F 

05/l 9197 06/l O/97 06/I 0197 06/24/97 05/22/97 05122197 05/22/97 05/22/97 05/22/97 

umg wlkg whl wlkg wlkg Wkg @kg wlkg wlkg 

n/a nla n/a n/a 390 U n/a n/a n/a n/a 

n/a nla n/a n/a 1900 U nla n/a n/a nla 

n/a n/a n/a n/a 1900 U n/a n/a n/a n/a 

n/a n/a nla n/a 390 U nla n/a n/a n/a 

nla n/a nla nla 390 U n/a n/a n/a nla 
07 u 650 UJ 110. u n/a 390 U 79 U 77 U 80 U 76 U 
87 U 650 UJ 110 U n/a 390 U 79 U 77 U 80 U 76 U 
22 U 160 UJ 27 U n/a 390 U 20 U 20 U 20 U 19 U 

0.87 UJ 34 J 4.5 n/a 390 U 2.5 5.1 0.8 U 0.76 U 
0.87 UJ 190 J 5.5 n/a 390 U 2.8 J 16 J 1 J 0.77 J 
0.87 u 77 J 5.2 n/a 390 U 6.8 IO 1.4 0.92 
2.2 U 260 J 5 n/a 390 U 5.5 18 2 U 1.9 U 
0.87 UJ 37 J 2.4 n/a 390 U 2.6 J 11 J 0.8 U 0.76 U 

n/a n/a nla n/a 390 U n/a nla nla nla 

n/a n/a n/a n/a 390 U nla n!a n/a da 

nla n/a n/a n/a 390 U nla da nla n/a 

n/a nla n/a n/a 120 J n/a n/a n/a n/a 

n/a n/a nla n/a 390 U n/a n/a n/a n/a 

n/a n/a n/a n/a 390 U n/a n/a n/a n/a 
6.5 U 48 UJ 7.9 U nla 390 U 5.9 U 6.2 5.9 U 5.6 U 

n/a n/a n/a nla 390 U n/a n/a nla n/a 

n/a n/a n/a n/a 180 J n/a n/a n/a n/a 
1.3 UJ 46 J 1.8 U n/a 390 U 1.2 U 21 1.2 U 1.1 U 

n/a n/a n/a n/a 390 U n/a n/a n/a n/a 

nla n/a n/a n/a 390 U n/a n/a n/a nla 

-_ Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-_ Value is a non-detected result as reported by the laboratory. 
-_ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
_- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
.- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

dimethylphthalate 

fluoranthene 

fluorene 
hexachlorobenzene 

hexachlorobutadiene 

hexachlorocyclopentadiene 

hexachloroethane 

indeno(l,2,bcd)pyrene 
isophorone 

naphthalene 
nitrobenzene 

pentachlorophenol 

phenanthrene 
phenol 

pyrene 

VOLATILES 

l,l,l-trichloroethane 

1,1,2,2-tetrachloroethane 
1,1,2-trichloroethane 

1 ,I dichloroethane 

I,1 -dichloroethene 

1,2dichloroethane 
1 ,Zdichloroethene (total) 

1,2-dichloroethene (trans) 
1 ,Zdichloropropane 

1 
W-P8A-09 w-PGA-1 0 w-PGA-1 1 w-PGA-12 w-PGF-01 W-P6F-02 W-P6F-03 W-P8F-04 w-P8F-05 

Floor Excavated Floor Side wall Excavated Side wall Floor Side wall Floor 

Pit P6A Pit P6A Pit P6A Pit P6A Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F 

05/19/97 06/I O/97 06/l O/97 06124197 05/22/97 05/22/97 05/22/97 05/22/97 05/22/97 

Wkg w@t Wkg Wkg Wkg wb Wkg Wkg . wlkg 
nla n/a nla n/a 390 U nla n/a n/a nla 

8.7 U 77 J 11 U n/a 91 J 7.9 U 9.5 8 U 7.6 U 
8.7 U 87 J 13 n/a 390 U 7.9 U 7.7 u 8 U 7.6 U 

n/a nla n/a n/a 390 U nla n/a n/a nla 
n/a nla nla nla 390 U nla nla nla nla 
n/a nla nla n/a 1900 U nla n/a nla n/a 
n/a nla n/a n/a 390 U n/a n/a nla n/a 

2.2 U 16 UJ 4.1 n/a 390 U 5.3 12 2.8 1.9 U 
n/a n/a n/a n/a 390 U n/a nla n/a n/a 

43 U 320 UJ 52 U n/a 390 U 39 U 38 U 39 U 37 U 
n/a nla n/a n/a 390 U nla n/a n/a n/a 
n/a n/a n/a n/a 1900 U nla nla n/a nla 

22 U 160 UJ 27 U n/a 52 J 20 U 20 U 20 U 19 U 
n/a n/a n/a n/a 390 U n/a n/a n/a n/a 

8.7 U 220 J 11 U n/a 390 U 7.9 U 7.7 u 8 U 7.8 U 

udkg Wkg Wkg Wkg ugh Wkg ush w W wit@ 
8.5 U 9.7 U n/a nla 5.9 U 5.9 U 5.8 U 5.9 u 5.6 U 
6.5 U 9.7 U nla n/a 5.9 U 5.9 U, 5.8 U 5.9 u 5.6 U 
6.5 U 9.7 U n/a nla 5.9 U 5.9 U 5.8 U 5.9 U 5.6 U 
6.5 U 9.7 U n/a n/a 5.9 U 5.9 U 5.8 U 5.9 U 5.6 U 
8.5 U 9.7 U nla n/a 5.9 U 5.9 U 5.8 U 5.9 U 5.6 U 
6.5 U 9.7 U n/a nla 5.9 U 5.9 U 5.8 U 5.9 U 5.6 u 

n/a n/a n/a n/a 5.9 U n/a n/a n/a n/a 

8.5 U 9.7 U n/a n/a n/a 5.9 U 5.8 U 5.9 U 5.8 U 
6.5 U 9.7 U n/a n/a 5.9 U 5.9 U 5.8 U 5.9 U 5.6 U 

4OTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

-- Va!ue is considered estima!ed due to exceedance of technic& quality controi criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
- Value is a non-detected result as reported by the laboratory. 
-- Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: W-P6A-09 

LOCATION: Floor 

DATA SOURCE: Pit P6A 

SAMPLE DATE: 05/i Q/Q7 

w-PGA-1 0 

Excavated 

Pit P6A 

06/10/97 

w-PGA-1 1 

Floor 

Pit P6A 

06/l 0197 

W-PGA-I 2 

Side wall 

Pit P6A 

06124197 

w-PGF-01 

Excavated 

Pit 6F 

05/22/97 

W-P6F-02 

Side wall 

Pit 6F 

05/22/97 

W-P6F-03 

Floor 

Pit 6F 

05122l97 

W-P6F-04 

Side wall 

Pit 6F 

05/22/97 

W-P6F-05 

Floor 

Pit 6F 

05l22197 

VOLATILES 

I I I I I I 

Wkg uglkg W&t Ww wlkg wMt Wkg wlkg I w&t 

2-butanone 

P-hexanone 

4-methyl-2-pentanone 

acetone 

benzene 
bromodichloromethane 

bromoform 

bromomethane 

carbon disulfide 
carbon tetrachloride 

chlorobenzene 

chloroethane 

chloroform 

chloromethane 

cis-1,3-dichloropropene 

dibromochloromethane 

ethylbenzene 
methylene chloride 

styrene 
tetrachloroethene 

toluene 
trans-1,3-dichloropropene 

trichloroethene 

vinyl chloride 

xylene (total) 

JOTES: 
J 
U 
UJ 

:k 
L 
K 
B 
R 

n/a n/a n/a nla 120 U n/a n/a n/a n/a 

n/a n/a n/a nla 59 U n/a n/a n/a nla 

n/a n/a n/a n/a 59 U nla n/a n/a n/a 

n/a n/a n/a n/a 120 U n/a n/a n/a n/a 

n/a nla n/a nla 5.9 U n/a n/a n/a n/a 
6.5 U 9.7 U n/a n/a 5.9 U 5.9 U 5.8 U 5.9 U 5.6 U 
8.5 U 9.7 U nla n/a 5.9 U 5.9 U 5.8 U 5.9 U 5.6 U 

13 U 19 U n/a n/a 12 U 12 U 12 U 12 U 11 U 

n/a n/a n/a nla 5.9 U n/a n/a n/a n/a 
6.5 U 9.7 U n/a n/a 5.9 U 5.9 U 5.8 U 5.9 U 5.6 U 
6.5 U 9.7 U n/a n/a 5.9 U 5.9 U 5.8 U 5.9 U 5.6 U 

13 U 19 U n/a n/a 12 U 12 U 12 U 12 U 11 U 
8.5 U 9.7 U n/a nla 5.9 U 5.9 U 5.8 U 5.9 U 5.6 U 

13 U 19 U n/a n/a 12 U 12 U 12 U 12 U 11 U 

6.5 U 9.7 U n/a n/a 5.9 U 5.9 U 5.8 U 5.9 U 5.6 U 

8.5 U 9.7 U n/a nla 5.9 U 5.9 U 5.8 U 5.9 U 5.6 U 

n/a nla n/a n/a 5.9 U nla n/a n/a nla 
6.5 U 9.7 U n/a n/a 5.9 U 5.9 U 5.8 U 5.9 U 5.6 U 

n/a nla n/a n/a 5.9 U n/a n/a n/a n/a 
6.5 U 9.7 U n/a n/a 5.9 U 5.9 U 5.8 U 5.9 U 5.6 U 

n/a n/a n/a n/a 5.9 U nla nla nla n/a 
6.5 U 9.7 U n/a nla 5.9 U 5.9 U 5.8 U 5.9 U 5.6 U 
6.5 U 9.7 U n/a n/a 5.9 U 5.9 U 5.8 U 5.9 U 6.6 U 

13 U 19 U n/a n/a 12 U 12 U 12 U 12 U 11 U 

n/a n/a n/a n/a 5.9 U nla nla n/a -me n/a 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Duantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: W-P6A-09 w-PGA-10 w-PGA-1 1 W-P6A-12 w-PGF-01 W-P6F-02 W-P6F-03 W-P6F-04 w-P6F-05 

LOCATION: Floor Excavated Floor Side wall Excavated Side wall Floor Side wail Floor 

DATA SOURCE: Pit PBA Pit P6A Pit P6A Pit P6A Pit 6F Pit 6F Pit 6F Pit 6F Pi 6F 

SAMPLE DATE: 05/l Q/97 06/l 0187 06/l O/97 06/24/97 05/22/97 05/22/97 05/22/97 05122l97 05/22l97 

PESTlClDESlPCBS whl @kg w/kg Wkg wlkg Wkg wlkg wlkg Wkg 

4,4’-DDD n/a nla n/a nla 12 n/a n/a 
4,4-DDE 

nla n/a 
n/a nla nla n/a 3.4 nla nla 

4,4’-DDT 
n/a nla 

n/a nla nla nla 5.9 nla nla 
Arocior-1016 

nla 
43 U 

nla 
320 U nla nla 39 U 39 U 38 U 39 U 37 U 

Aroclor-I 221 43 U 320 U nla nla 39 U 39 U 38 U 39 U 37 U 
Aroclor-1232 43 U 320 U n/a n/a 39 U 39 U 38 U 39 U 37 U 
Aroclor-1242 43 U 320 U nla nla 39 U 39 U 38 U 39 U 37 U 
Aroclor-1248 43 U 320 U n/a nla 39 U 39 U 38 U 39 U 37 U 
Aroclor-1254 43 U 320 U n/a n/a 39 U 39 U 38 U 39 U 37 U 
Aroclor-1260 43 U 320 U n/a nla 39 U 39 U 97 39 U 37 U 
aldrin nla n/a nla n/a 2 U n/a n/a nla n/a 
alpha-BHC n/a n/a nla n/a 2 U nla nla n/a n/a 
alpha-chlordane n/a 1 n/a n/a n/a 3.7 n/a nla 
beta-BHC 

nla n/a 
nla n/a n/a nla 2 U n/a n/a 

delta-BHC 
n/a n/a 

n/a nla nla n/a 2 U n/a nla 
dieldrin 

n/a n/a 
nla n/a n/a nla 2 U nla n/a nla nla 

endosulfan I n/a n/a n/a nla 2 U n/a n/a n/a n/a 
endosulfan II nla n/a nla n/a 2 U nla nla n/a n/a 
endosulfan sulfate nla n/a nla n/a 2 U nla nla nla n/a 
endrin nla n/a n/a nla 2 U n/a nla nla n/a 
endrin aldehyde nla nla n/a nla 2 U nla n/a nla n/a 
endrin ketone nla n/a n/a n/a 2 U nla nla n/a nla 
gamma-BHC (Lindane) n/a n/a n/a n/a 2 U nla nla n/a n/a 
gamma-chlordane n/a nla nla nla 4.3 nla nla nla n/a 

JOTES: 
J -- Valtie is ~~ikdeid esiiniited due io exceedance oi iechnicai quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria 
UL -- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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0414 3199 

SAMPLE NUMBER: 

LOCATION: 

~ DATA SOURCE: 

SAMPLE DATE: 

PESTICIDESIPCBS 

heptachlor 
heotachlor eooxide ..-r--.-...- -I~ 

methoxychlor 

toxaphene 

W-P6A-09 

Floor 

Pit P6A 

05/19/97 

wlkg 
nla 

nla 

W-PGA-1 0 

Excavated 

Pit P6A 

0611 O/97 

Wkg 
n/a 

nla 

w-PGA-11 

Floor 

Pit PBA 

06/l 0197 

Wkg 

n/a 

n/a 

w-PGA-12 

Side wall 

Pit P6A 

06124197 

Wkg 
nla 

n/a 

w-PGF-01 W-P6F-02 W-P6F-03 W-P6F-04 

Excavated Side wall Floor Side wall 

Pit 6F Pit 6F Pit 6F Pit 6F 

05/22/97 05l22l97 05/22/97 05/22/97 

udkg udkg wlkg uglkg . Wkg 

2 U nla n/a nla nla 

2 U nla nla nla nla 
I I 

I nla n/a n/a n/a 20 U nla I n/a I 
nla I 

n/a 

n/a nla n/a n/a 79 U n/a n/a nla nla II 

NOTES: 
J 
U 
UJ 

iii 
L 
K 
B 
R 

- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-_ Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
__ Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
_- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
- Positive result is considered biased low due to exceedance of technical quality control criteria. 
__ Positive result is considered biased high due to exceedance of technical quality control criteria. 
__ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-_ Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: w-P6F-06 

LOCATION: Floor 

DATA SOURCE: Pit 6F 

SAMPLE DATE: 05/22/97 

INORGANICS wlkg 

W-P6F-07 

Side wall 

Pit 6F 

05/22/97 

wlka 

w-P6F-08 

Floor 

Pit 6F 

05/22/97 

wlkg 

W-P6F-09 

Side wall 

Pit 6F 

05/22/97 

wlkg 

W-PGF-OQDUP 

Side wall 

Pit 6F 

05/22/97 

mgM 

w-PGF-1 0 

Floor 

Pit 6F 

05/22/97 

Wkg 

w-PGF-1 1 

Excavated 

Pit 6F 

05/22/97 

mglkg 

W-P6F-12 

Floor 

Pit 6F 

05l22l97 

mglkg 

W-PGF-13 

Excavated 

Pit 6F 

06/10/97 

mglkg 

aluminum 10700 J 9260 J 10300 J 11300 J 8150 J 11000 J 5440 J 9450 J 3420 . 

antimony 2.9 J 7.8 J 4.6 J 2.4 UJ 2.4 UJ 2.4 UJ 33.8 UJ 2.7 J 11.2 I 

arsenic 5.5 3 K 5.4 K 5.4 4.2 3.3 K 1.6 U 4.3 1.7 1 

barium 66.5 J 113 J 91.7 J 61.6 J 36.6 J 46.1 J 209 J 56 J 241 . 

beryllium 1.2 0.63 0.64 0.72 0.55 0.53 0.4 0.58 0.16 I 

cadmium 1.5 38 5.3 0.5 LI 0.41 UL 1.1 130 3.5 116 . 

calcium 1390 10900 2810 1070 . 902 1260 81700 1390 84800 . 

chromium 60.6 J 2910 J 278 J 31 J 18.3 J 58.6 J 5530 J 168 J 7060 \ 

cobalt 11.1 K 28.2 K 10.1 K 10.1 K 7.2 K 5.8 K 82.2 K 8 K 69.6 , 

wwer 23.4 122 80 11.4 11.3 24 296 16.4 425 

iron 23000 J 99100 J 24800 J 16600 J 14600 J 17800 J 278000 J 18900 J 290000 

lead 11.8 76.2 58.4 12.9 9.1 9.5 99.4 24.2 93.3 I 

magnesium 1540 J 1960 J 1690 J 1340 J 1210 J 1120 J 2340 J 1370 J 2180 . 

manganese 716 706 470 596 346 389 1330 400 1460 

mercury 0.06 0.04 u 0.68 0.04 u 0.04 u 0.07 4.5 0.13 5.4 

nickel 11.7 L 32.9 L 23.1 8.9 L 7.5 L 7.8 L 55 L 8.7 L 44.3 I 

potassium 601 668 552 545 441 454 210 406 204 

selenium 0.4 L 0.72 L 0.56 L 0.31 UL 0.3 UL 0.45 L 2.2 UL 0.31 UL 4.5 F 

silver 4.9 201 17.6 2 0.46 3.2 115 8.1 673 

sodium 73.9 J 78 J 88.7 J 79.6 J 97.9 J 102 J 143 J 69.8 J 92 -7 

thallium 0.92 6.5 0.73 1 0.56 1.2 13.8 0.89 3.4 UL 

vanadium 25.4 24.7 34.9 25.3 22.1 28.4 34.6 23.2 22.4 ti 

zinc 37.6 J 193 J 254 J 29.6 J 28.1 J 33.7 JI 291 J 89.5 J 344 L 

NOTES: 

;I 
UJ 

:k 
L 
K 
B 
R 

Vaiue is considered esiimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exoeedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

1,2,4-trichlorobenzene 

1,2-dichlorobenzene 

1,3-dichlorobenzene 

1 ,Cdichlorobenzene 

2,2’-oxybis(l-chloropropane) 

2,4,5trichlorophenoI 

2,4,6-trichlorophenol 

2,4dichlorophenol 

2,4-dimethylphenol 

2,4-dinitrophenol 

2pdinitrotoluene 

2,6-dinitrotoluene 

2-chlorophenol 

2-methylnaphthalene 

P-methylphenol 

2-nitroaniline 

2-nitrophenol 

33’dichlorobenridine 

3.nitroaniline 

4,6dinitro-2-methylphenol 

4-bromophenyl phenyl ether 

4-chloro-3-methylphenol 

4-chloroaniline 

4-chlorophenyl phenyl ether 

- 
I I 
J 

J 

J 

n/a 

5.7 I 

5.7 I 

5.7 I 

- 

I 
r 
1 
J 

J 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

nla 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

6.4 1 

6.4 1 

6.4 1 

n/a 

n/a 

nla 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

nla 

n/a 

nla 

n/a 

n/a 

nla 

n/a 

nla 

n/a 

n/a 

n/a 

Wg wdkg 

n/a n/a 

8.3 U 5.9 I 

0.3 U 5.9 1 

6.3 U 5.9 I 

n/a n/a 

n/a n/a 

n/a n/a 

nla n/a 

n/a n/a 

n/a n/a 

n/a n/a 

n/a n/a 

nla n/a 

n/a n/a 

n/a n/a 

n/a n/a 

n/a nla 

n/a n/a 

nla n/a 

nla n/a 

nla nla 

n/a nla 

n/a n/a 

nla n/a 

NOTES: 
J -- 

u - 
UJ -- 

& -- -- 

L -_ 

K __ 
B -- 

R -- 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedanca of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

w-P6F-06 

Floor 

Pit 6F 

05/22/47 

Wb 

W-P6F-07 

Side wall 

Pit 6F 

05/22/97 

w&l 

w-P6F-06 

Floor 

Pit 6F 

05/22/97 

Wb 

W-PGF-13 

Excavated 

Pit 6F 

06/10/97 

@kg 

n/a 

9.2 I 

9.2 I 

9.2 I 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

nla 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

~ 

n/a 

n/a 

n/a 

n/a 

n/a 

i 
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NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: w-P6F-06 W-P6F-07 w-P6F-06 W-P6F-09 W-PGF-09-DUP w-PGF-1 0 w-PGF-11 w-PGF-12 w-PGF-13 

LOCATION: Floor Side wall Floor Side wall Side wall Floor Excavated Floor Excavated 

DATA SOURCE: Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F 

SAMPLE DATE: 05/22/97 05122197 05/22/97 05/22197 05/22/97 05/22/97 05/22/97 05/22/97 06/l 0197 

SEMIVOLATILES uglkg Wkg Wkg Wkg Wkg @kg wlkg Wkg Wkg 
4-methylphenol n/a n/a 400 U n/a n/a n/a 
4-nitroaniline 

n/a n/a 
n/a 

n/a 
n/a 1900 U n/a nla n/a 

4-nitrophenol 
n/a n/a n/a 

n/a nla 1900 U n/a n/a n/a n/a 
N-nitroso-di-n-propylamine 

n/a 
n/a 

nla 
n/a 400 U n/a n/a n/a 

N-nitrosodiphenylamine 
n/a n/a 

n/a 
n/a 

n/a 400 U n/a nla n/a n/a 
acenaphthene 77 

n/a 
U 660 U 

n/a 
56 J 79 U 78 U 79 u 1100 U 400 U 620 

acenaphthylene 77 U 
U 

860 U 400 U 79 U 78 U 79 u 1100 U 400 U 620 
anthracene 20 U 

U 
220 U 110 J 20 U 20 U 20 U 280 U 100 U 160 

benz(a)anthracene 2.6 8.6 
U 

U 180 J 6.3 5.7 17 24 96 
benzo(a)pyrene 4.1 J 

13 
16 J 180 J 9 J 7.3 J 20 J 80 J 93 J 

benzo(b)fluoranthene 4.2 15 
19 

160 J 9.2 8.1 18 41 81 
benzo(g.h,i)perylene 3.7 

19 
22 U 400 U 11 6.8 14 63 69 31 

benzo(k)fluoranthene 2.1 J 6.6 U 110 J 4.5 J 3.3 J 11 J 28 J 46 J 10 
beta-chloronaphthalene n/a nla 400 U n/a n/a n/a 
bis(2-chloroethoxy)methane 

n/a 
n/a 

n/a n/a 
nla 400 U nla n/a nla 

bis(2-chloroethyl)ether 
n!a n/a 

nla 
n/a 

n/a 400 U n/a n/a n/a 
bis(2-ethylhexyl)phthalate 

nla 
n/a 

n/a nla 
n/a 400 U n/a n/a nla 

butylbenzylphthalate 
n/a n/a 

n/a n/a 400 U 
nla 

n/a n/a n/a 
carbazole 

n/a n/a n/a 

chrysene 5.7 U 64 U 190 J 13 8.9 24 63 U 96 46 U 
di-n-butylphthalate n/a n/a 400 U nla n/a n/a n/a 
di-n-octylphthalate 

n/a 
n/a 

nla 
n/a 400 U n/a n/a n/a 

dibenz(a,h)anthracene 1.1 U 
n/a 

13 
n/a 

U 400 U 
n/a 

2.2 1.3 8.3 
dibenzofuran 

74 19 9.2 U 
n/a n/a 

diethylphthalate n/a 
nla 

n/a 400 U n/a n/a n/a n/a n/a n/a 

NOTES: 
J -- Vaiue is considered estimated due to exceedance of technicai quaiity controi criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 

U -- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL -- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

w-P6F-06 

Floor 

Pit 6F 

05/22197 

W-P6F-07 

Side wall 

Pit 6F 

05/22/97 

w-P6F-08 

Floor 

Pit 6F 

05/22/97 

W-P6F-09 

Side wall 

Pit 6F 

05/22197 

W-PGF-09-DUP 

Side wall 

Pit 6F 

05/22/97 

w-PGF-I 0 

Floor 

Pit 6F 

05122197 

w-PGF-I 1 

Excavated 

Pit 6F 

05/22/97 

w-PGF-I 2 

Floor 

Pit 6F 

05/22/97 

w-PGF-13 

Excavated 

Pit 6F 

06/l 0197 

NOTES: 
-J 

U 
UJ 
UL 
UR 
L 
K 
B 
R 

_- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
__ Value is a nondetected result as reported by the laboratory. 
_- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
_- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
me Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-_ Positive result is considered unusable due to exceedance of technical quality control criteria. 
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DATA SOURCE: 

NOTES: 

DRAFT 
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I I 
I wlkg I 

J -- 

u -- 
UJ - 
UL -- 
UR -- 
L -- 
K -- 
B _- 
R -- 

,,^,,.S :̂  ----:-I----I - vplul ID CIVH~IUG’I=U &imated due io exceedance ofiechnicai quaiiiy controi criteria or because resuit is iess than the Contract Required Quantitation Limit (CRQL). 
Value is a nondetected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Nondetected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: w-P6F-06 

LOCATION: Floor 

DATA SOURCE: Pit 6F 

SAMPLE DATE: 05/22/97 

PESTICIDESIPCBS uglkt 

W-P6F-07 

Side wall 

Pit 6F 

05/22/97 

wlkg 

w-P6F-08 

Floor 

Pit 6F 

05/22/97 

Wkg 

W-P6F-09 

Side wall 

Pit 6F 

05/22197 

uglkg 

W-P6F-09-DUP 

Side wall 

Pit 6F 

05122197 

wtlkg 

w-PGF-1 0 

Floor 

Pit 6F 

05122i97 

wlkg 

w-PGF-I 1 

Excavated 

Pit 6F 

05/22/97 

Wkg 

w-PGF-12 

Floor 

Pit 6F 

05122l97 

Wkg 

W-PGF-13 

Excavated 

Pit 6F 

06/i 0197 

Wkg 

4,4’-DDD 

4.4-DDE 

4/t’-DDT 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

aldrin 

alpha-BHC 

alpha-chlordane 

beta-BHC 

delta-BHC 

dieldrin 

endosulfan I 

endosulfan II 

endosulfan sulfate 

endrin 

endrin aldehyde 

endrin ketone 

gamma-BHC (Lindane) 

gamma-chlordane 

nla nla 5.3 nla nla nla nla nla nla 

nla nla 3.8 nla nla nla nla nla nla 

nla nla IO nla nla nla nla nla nla 

38 U 43 U 40 U 39 U 38 U 39 U 2700 U 39 U 120 U 

38 U 43 U 40 U 39 U 38 U 39 U 2700 U 39 U 120 U 

38 U 43 U 40 U 39 U 38 U 39 U 2700 U 39 U 120 U 

38 U 43 U 40 U 39 U 38 U 39 U 2700 U 39 U 120 U 

38 U 43 U 40 U 39 U 38 U 39 u 29000 39 U 830 J 

38 U 43 U 83 39 U 38 U 39 U 2700 U 39 U 120 U 

38 U 110 40 U 39 U 38 U 39 U 6400 39 u 1300 J 

nla nla 2.1 u n/a nla nla n/a nla nla 

nla nla 2.1 U nla nla nla nla n/a nla 

nla nla 2.1 U nla nla nla nla nla nla 

nla nla 2.1 U nla nla n/a nta nla nla 

nla n/a 2.1 U nla nla nla nla nla nla 

nla nla 2.1 U nla nla n/a nla nta nla 

nla nla 2.1 U nla n/a nla n/a nla nla 

nla nla 2.1 U nla nla nla nla nla nla 

nla nla 2.1 U nla nla nla n/a nla nla 

nla nla 2.1 U nla nla nla nla nla nla 

nla nla 2.1 U nla nla nla nla nla nla 

nla nla 2.1 U nla n/a nla nla nta nla 

nla nla 2.1 U nla nla nla nla nla nla 

nla nla 2.1 U nla nla nla nla nla nla 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
.- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-_ Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 

I i 
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SAMPLE NUMBER: w-P6F-06 

LOCATION: Floor 

DATA SOURCE: Pit 6F 

SAMPLE DATE: 05/22/97 

W-P6F-07 

Side wall 

Pit 6F 

05/22/97 

PESTICIDESIPCBS 

heptachlor 

heptachlor epoxide 

methoxychlor 

,, toxaphene 

I I I I I I 

wlkg Wkg Wkg Wkg Wx! u&t wlkg Wkg wlkg 
nla nla 2.1 U nla nla nla nta nla nla 
nla nla 2.1 U nla n/a nla nta n/a nla 
nla nla 21 U nla nla nta nla nla n/a 

I nla I nla I 81. UI nla I nla I n/a I nla I nla I nla II 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

-- Valie is ~oiihkid estimated due to exceedance of technicai quaiiiy coniroi oiiieria or because resuii is iess inan tine Contract Required Quaniiiaiion Limit (CRQL). 

-- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

aluminum 

antimony 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium 

cobalt 

mver 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 

thallium 

vanadium 

zinc 

W-P6F-14 w-PGF-15 w-P6F-16 W-P6F-17 w-PGF-18 W-P6F-19 W-PGF-I 9-DUP W-P6F-20 W-P8F-21 

Excavated Side wall Side wall Excavated Excavated Excavated Excavated Excavated Excavated 

Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 8F Pit 6F 

06/I 0197 06110197 06/l O/97 06/l 0197 0611 O/97 06/24/97 06124197 06424197 06/24/97 

mdkct mglkg mglkg Wkg wtlkg mglkg mg&t mtlkg m&W 

5020 J nla 12800 J 24900 J 2300 J nla nla nla nla 

10.6 L nla 0.17 UL 8.1 L 14.4 L n/a nla nla nla 

2.2 K nla 8.4 10.7 K 1.7 U nla nla nla nla 

202 J n/a 41.6 J 1260 J 329 J nla nla nla nla 

0.25 L nla 0.44 L 0.82 L 0.12 L nla nla nla nla 

139 J nta 0.29 J 34.7 J 297 J nla nla nla n/a 

79700 J n/a 888 J 12600 J 82700 J nla nla n/a n/a 

6180 J nla 19.8 J 112 J 7810 J 7790 6290 nla 10200 

73.8 J n/a 6 J 20.8 J 79.5 J nla nla nla nla 

316 n/a 11.2 5390 405 n/a nla n/a n/a 

308000 nla 22300 54100 312000 nla nla nla nla 

97.4 L n/a 10.5 L 5020 L 100 L nla nla 1530 K nla 

2590 J n/a 2210 J 7050 J 2530 J n/a n/a n/a n/a 

1690 nla 114 1220 1070 nla nla nla nla 

16 nla 0.04 u 6.7 2.8 nla nla nla nla 

56.8 L nla 10 L 152 L 46 L nla nla nla n/a . 
315 n/a . 812 2420 77.5 nla nla nla nla 

3.8 K nla 0.68 J 1.9 K 6.2 K nla nla nla n/a 

628 nla 0.52 B 132 615 nla nla nla nla 

96.1 J n/a 56.1 J 2180 J 78 J nla n/a n/a nla 

3.6 UL nla 0.45 UL 0.57 UL 3.4 UL nla nla nla nla 

31.9 J nla 30.6 J 449 J 23.4 J nla nla nla nla 

366 L nla 37 L 2170 L 391 L nla nla n/a nla 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

-_ Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
__ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
. . Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
_- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-_ Positive result is considered biased high due to exceedance of technical quality control criteria. 
_- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
_- Positive result is considered unusable due to exceedance of technical quality control criteria. 

i 
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NAWC, WARMINSTER, PENNSYLVANIA 

DATA SOURCE: 

SAMPLE DATE: 

1 2-diohlorobenzene 

J -- Vaiue is considered estimated due io exceedancs of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 

k 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 

L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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TABLE 1 

DRAFT 
ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

Page 24 

1 SAMPLE NUMBER: 1 w-p6F-,4 1 W-p6F-15 1 W-p6F-16 1 W-PGF-17 1 w-PGF-16 1 W-PGF-19 1 W-PGF-1%DUP 1 W-P6F-20 1 W-p6F-21 11 

Excavated Side wall Side wall Excavated Excavated Excavated Excavated Excavated Excavated 

DATA SOURCE: Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F 

SAMPLE DATE: 06110197 06/l 0197 06/10/97 06/l 0197 06/l 0197 06124197 06124197 06124197 06/24/97 

VOLATILES 
1 ,ldichloroethene 

1,2-dichloroethane 

1,2dichloroethene (trans) 

1,2-dichloropropane 

bromodichloromethane 

bromoform 

bromomethane 

carbon tetrachloride 

chlorobenzene 

chloroethane 

chloroform 

chloromethane 

cis-1 ,bdichloropropene 

dibromochloromethane 

methylene chloride 

tetrachloroethene 

trans-1 ,bdichloropropene 

trichloroethene 

vinyl chloride 

PESTICIDESIPCBS 
Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-I 242 

Aroclor-1248 

I I I I I I I I 

Wkg uglkt Wkg uglkg ug.. ._ slka I ualka I ” I uglks - - I w&t I Wkg 
9.8 U nla 6.1 U 7.7 u 9.1 U nla nla nla nla 
9.8 U nla 6.1 U 7.7 u . 9.1 U nla n/a nla nla 
9.8 U nla 6.1 U 7.7 U 9.1 U nla nla nla nla 
9.8 U nla 6.1 U 7.7 U 9.1 U n/a nla nla nla 
9.8 U nla 6.1 U 7.7 U 9.1 U nla nla nla nla 
9.8 U nla 6.1 U 7.7 U 9.1 U nla nla nla nla 

20 U nla 12 U 15 U 18 U nla nla nla nla 
9.8 U nla 6.1 U 7.7 U 9.1 U nla nla nla nla 
9.8 U nla 6.1 U 7.7 U 9.1 U nla nla nla n/a 

20 U nla 12 U 15 U 18 U nla nla nla nla 
9.8 U nla 6.1 U 7.7 U 9.1 U nla nla nla nla 

20 U nla 12 U 15 U 18 U nla nla nla nla 
9.8 U n/a 6.1 U 7.7 U 9.1 U nla nla nla nla 
9.8 U nla 6.1 U 7.7 U 9.1 U nla nta nla nla 
9.8 U nla 6.1 U 7.7 U 9.1 U nla nta nla nla 
9.8 U n/a 6.1 U 7.7 U 9.1 U nla nta nla nla 
9.8 U nla 6.1 U 7.7 U 9.1 U nla nla nla n/a 
9.8 U nla 6.1 U 7.7 U 9.1 U nla nla nla nla 

20 U nla 12 U 15 U 18 U nla nla nla n/a 

Wkg uglkg W&t Wkg Wkg Wkg Wkg wlkg Wkg 
320 U 38 U 40 U 51 U 60 UJ 3100 u 3300 U nla nla 
320 U 36 U 40 U 51 U 60 UJ 3100 u 3300 U nla nla 
320 U 38 U 40 U 51 U 60 UJ 3100 u 3300 U nla nla 
320 U 38 U 40 U 51 U 80 UJ 3100 u 3300 U nla nla 

3700 38 U 40 U 51 U 60 UJ 35000 44000 nla nla .~~ 

NOTES: 
J __ 
U -- 

UJ -- 
UL -- 
UR -- 
L _- 

K _- 
B -- 
R -- 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: W-P6F-14 w-PGF-15 W-PGF-16 W-PGF-17 w-PGF-18 W-PGF-19 W-PGF-19-DUP W-P6F-20 W-P6F-21 

LOCATION: Excavated Side wall Side wall Excavated Excavated Excavated Excavated Excavated Excavated 

DATA SOURCE: Pit 6F Pit 6F Pit BF Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F Pit 6F 

SAMPLE DATE: 06/l O/97 06/10/97 06/l O/97 06/l O/97 06/l 0197 06124197 06/24/97 06/24/97 06/24/97 

PESTICIDESIPCBS u&t Wkg Wkg wdkg Wkg Wkg Wht ugfkg . @kg 
Aroclor-I 254 320 U 38 U 40 U 51 U 60 UJ 3100 u 3300 U nla n/a 

Aroclor-1260 320 U 38 U .40 U 51 U 60 UJ 4000 6500 n/a n/a 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

-- Vaiue is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
-- Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE 1 
04i13199 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DATA SOURCE: 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

W-P6F-25 

Floor 

Pit 6F 

07ilOl97 

mgikg 

15.9 . 

n/a 

w/kg 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

W-P6F-26 

Side wall 

Pit 6F 

07/10197 

w/kg 

20.1 . 

n/a 

w/kg 
n/a 

nia 

n/a 

n/a 

n/a 

n/a 

n/a 

W-P6F-27 

Excavated 

Pit 6F 

07/I o/97 

m/kg 

10700 I 

n/a 

w/kg 
440 I 

440 t 

440 I 

440 I 

2000 

870 I 

870 I 

W-P6F-27-DUP 

Excavated 

Pit 6F 

07/10/97 

mgikg 

8440 

n/a 

w/kg 
n/a 

n/a 

n/a 

n/a 

n/a 

nla 

n/a 

.- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-_ Value is a non-detected result as reported by the laboratory. 
__ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
__ Positive result is considered biased low due to exceedance of technical quality control criteria. 
-_ Positive result is considered biased high due to exceedance of technical quality control criteria. 
__ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
e- Positive result is considered unusable due to exceedance of technical quality control criteria. 

DRAFT 

Page 26 - 
I 
J I 
I - 

W-P6F-26 

Excavated 

Pit 6F 

07123197 

w/kg 

5900 

n/a 

w/kg 
220 U 

220 U 

220 U 

220 U 

220 U 

4200 

220 U 

i I 



04ll3199 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

W-P6F-29 W-P6F-30 

Borlng (side wall) Excavated 

Pit 6F Pit 6F 

OEl26197 08126197 

PESTICIDESIPCBS ucilb wikg w/kg w/kg w/kg 
Aroclor-1016 38 U 1500 I” 40 U 39 L 37 

Aroclor-1221 38 U 1500 .U 40 U 39 U 37 

Aroclor-1232 38 U 1500 U 40 U 39 U 37 
Aroclor-1242 38 U 1500 u 40 U 39 u 37 

Aroclor-1248 38 U 1500 U 46 U 39 U 37 
Aroclor-1254 38 U 2300 40 U 39 U 37 
Aroclor-1260 38 U 1500 U 74 39 U 37 

TABLE 1 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

w/kg w/kg w/kg 

40 U 40 U 39 

40 .u 40 U 39 

40 U 40 U 39 

40 U 40 U 39 

40 U 40 U 39 

40 U 40 U 39 

40 U 40 U 39 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

== Value is considered estimated due to exceedance of technicai quaiity controi criteria or because resuit is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 

DRAFT 
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W-P6F-36 

Floor 

Pit 6F 

09/l Q/Q7 

wW 

40 1 

40 1 

40 1 

40 1 

40 1 
40 1 

40 1 
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NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

aluminum 

antimony 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium 

cobalt 

copper 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 

thallium 

vanadium 

zinc 

W-TRGE-01 W-TR6E-02 W-TR6E-03 W-TR6E-04 W-TRGE-OGDUP W-TR6E-05 W-TR6E-06 W-TR6E-07 W-TR6E-08 

Side wall Side wall Side wall Floor Floor Side wall Floor Floor Excavated 

Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE 

05/20/97 05/20/97 05/20/97 05/20/97 05/20/97 05i2oi97 05/20/97 05/20/97 05/20/97 

w/kg mctikg w/kg w/kg w/kg mgikg w/kg w/kg mgikg 

13700 9030 15200 16500 14900 10400 14200 11100 5230 

2.6 UL 2.4 UL 2.4 UL 2.4 UL 2.4 UL 2.4 UL 2.7 UL 2.4 . UL 8.6 L 

6.8 3.7 5.7 5.5 5.7 3.4 5.8 5.8 5 

86.9 38 66.1 69.6 71 36.1 102 73.2 1580 

0.67 0.53 0.77 0.34 0.42 0.51 0.97 0.41 0.37 

0.45 UL 0.42 UL 0.51 L 0.41 UL 0.41 UL 0.41 UL 0.47 UL 0.49 L 21.2 

2760 J 1140 J 1720 J 1110 J 956 J 1460 J 652 J 1350 J 51900 J 

21 J 17.3 J 22.1 J 26.5 J 23.9 J 16.3 J 16.8 J 67.9 J 3110 J 

7.7 K 6.4 K 9.3 K 3.1 K 3.2 K 7.2 K 6 3.5 K 6.1 K 

32.6 L 14.9 L 18.7 L 12.7 L 11.1 L 17.8 L 6.3 L 23.9 L 1050 L 

22200 J 15600 J 18600 J 14800 J 16100 J 14700 J 12500 J 15900 J 18700 J 

88.4 J 11.3 J 53.9 J 9.3 J 9.2 J 11.8 J 17.9 J 42.8 J 411 J 

2100 J 1560 J 2230 J 1900 J 1790 J 1590 J 1630 J 1700 J 2810 J 

419 J 181 J 502 J 191 J 187 J 306 J 684 J 121 J 772 J 

0.09 0.13 0.04 0.04 u 0.04 u 0.04 u 0.04. u 2 72.9 

12 7.8 11.4 7.8 7.9 8.6 12 8.7 33.8 

936 627 1020 816 777 838 585 522 498 

0.47 K 0.37 K 0.33 K 0.42 K 0.52 K 6.3 u 0.55 K 0.81 K 2.5 K 

0.75 0.51 0.46 0.8 0.7 0.43 0.4 U 2.9 154 

95.7 J 98.3 J 104 J 84 J 96.9 J 104 J 126 J 85.3 J 229 J 

0.47 UL 0.44 UL 0.43 UL 0.46 L 0.44 UL 0.43 UL 0.49 UL 0.44 UL 0.71 UL 

30 23.9 31.3 30.4 34.6 23.7 25.4 26.9 25.5 

187 J 26.9 J 49.3 J 26 J 25.2 J 27.3 J 54.5 J 67.9 J 2150 J 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
‘-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
- Positive result is considered unusable due to exceedance of technical quality control criteria. 



04/13/99 
ANALYTICAL RESULTS FOR SUBSURFACE SOIL -SITE 06 

SAMPLE NUMBER: W-TRGE-01 W-TR6E-02 

SEMIVOLATILES Wkg 

1,2,4-trichlorobenzene 420 U 

1,2dichlorobenzene 420 U 

1,3-dichlorobenzene 420 U 

1.4-dichlorobenzene 420 U 

2,2’-oxybis(1 chloropropane) 420 U 

2,4,5trichlorophenoI 420 U 

2,4,6-trichlorophenol 420 U 

2,Cdichlorophenol 420 U 

2,rldimethylphenol 420 U 

2,4-dinitrophenol 2000 U 

2,4dinitrotoluene 420 U 

2,6dinitrotoluene 420 U 

2-chlorophenol 420 U 

2-methylnaphthalene 420 U 

2-methylphenol 420 U 

P-nitroaniline 2000 U 

2-nitrophenol 420 U 

3,3’-dichlorobenzidine 2000 U 

3-nitroaniline 2000 U 

4,6dinitro-2-methylphenol 2000 U 

4-bromophenyl phenyl ether 420 U 

4-chloro-3-methylphenol 420 U 

4-chloroaniline 420 U’ 

4-chlorophenyl phenyl ether 420 U 

NOTES: 

TABLE 1 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 
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Side wall 

Trench TRGE 

05/20/97 

wJkg @kg I Wkg I wJkg I Wkg Wkg Wkg Wkg 

. n/a 

5.9 U 

5.9 U 

5.9 U 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

5.8 U 

5.8 U 

5.8 U 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

1900 U 

390 U 

390 U 

390 

390 

390 U n/a 

390 U 5.9 U 

390 U 5.9 U 

390 U 5.9 U 

390 U n/a 

390 U n/a 

390 U n/a 

390 U n/a 

390 U n/a 

1900 U n/a 

390 U n/a 
390 U n/a ..- 

U 390 U n/a 
U 390 U n/a 

n/a 

6.7 U 

6.7 U 

6.7 U 

n/a 

n/a 

n/a 

n/a 

nla 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

5.9 

5.9 

5.9 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

U 9.7 u. 

U 9.7 u. 

U 9.7 u. 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

nla 

nla 

n/a 
n/a 

n/a 390 U 

n/a 1900 U 

n/a 390 U 

n/a 1900 U 

n/a 1900 U 

n/a 1900 U 

n/a 390 U 

n/a 390 U 

n/a 390 U 

n/a 390 U 

390 

1900 

390 

1900 

1900 

1900 

390 

390 

390 

390 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

..- 
n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

nla 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

I 
; 

-- 
-- 

UJ -- 
UL -- 
UR -- 
L es 
K -- 
B _- 
R - 

V&e 1s con&Jered estimated due to exEedp.-n .4 brhnirgl . . ..lihr nr...lr.-.l .T.x r:r ^I I.,. ‘...^^ ..^^..I‘ :- L-- ‘Lr- .L.- n-- . . ,-F.-s. ,- “, .CIVIIIIIu I qunltkJ uvIIttvI ullLella VI UGC~UJG I=‘JYII IP ~ciaa LIE~I~ LIT= bwltiXt Requiied Quantitation Limit (bn~~). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 



94/I 3199 

SEMIVOLATILES 

I I 1 

I w&g wJkg I UciJkg I Wkg 
4-methylphenol 

4-nitroaniline 

4nitrophenol 

N-nitroso-di-n-propylamine 

N-nitrosodiphenylamine 

acenaphthene 

acenaphthylene 

anthracene 

bent(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(g,h,i)perylene 

benzo(k)fluoranthene 
beta-chloronaohthalene 

420 I 

2000 I 

2000 I 

420 I 

420 I 

420 I 

420 I 

420 I 

92 

100 

110 
420 I 

a3 
420 I 

bis(2chloroethoxy)methane 

bis(2-chloroethyl)ether 

bis(2-ethylhexyl)phthalate 

420 I 

420 I 

420 _ . 
butylbenzylphthalate 

carbazole 

chrysene 

di-n-butylphthalate 

di-n-octylphthalate 

dibenz(a,h)anthracene 

dibenzofuran 

diethylphthalate 

NOTES: 
J *a 

U -- 

UJ -- 
UL -- 
UR -- 
L -- 

K - 
B __ 
R _- 

TABLE 1 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL -SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

U n/a n/a n/a 

U 80 1200 330 

U n/a n/a nla 

390 
390 

390 

390 

U n/a n/a n/a 

U 25 13 U 45 

U n/a n/a n/a 

U n/a n/a n/a 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

DRAFT 

Page 30 

W-TR6E-08 

Excavated 

Trench TRGE 

05120197 

udkg 

n/a 

n/a 

n/a 

n/a 

n/a 

I30000 t 

I30000 I 

33000 I 

4100 

5600 

5400 

3800 

3300 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

9700 

n/a 

n/a 

1900 

n/a 

n/a 
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I 

NOTES: 

n/a 

6.7 U 

6.7 U 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 
n/a 

5.9 

5.9 

J -- 

U _- 

UJ - 
UL -- 
UR -- 
L -- 
K -_ 
B -- 

R -- 

Value is mn+j&red es!jmat& due to exeedane &tech&a! q~alh ---*-A - :) A- --I-- a-. ---.A :- I--- AL-- LL- n . . ,^_A.. 

Value is a non-detected result as reported by the laboratory. 
‘.r wwII1lvI .,rlLeiia VI UG~UJU 1ljau11 I* 1e:35 MII LIKZ bontract Required Cuantitation Limit (GKUL). 

Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present, 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

SEMIVOLATILES wJkg 

dimethylphthalate 420 U 

fluoranthene 220 J 

fluorene 420 U 

hexachlorobenzene 420 U 

hexachlorobutadiene 420 U 

hexachlorocyclopentadiene 2000 U 

hexachloroethane 420 U 

indeno(l,2,bcd)pyrene 420 U 

isophorone 420 U 

naphthalene 420 U 

nitrobenzene 420 U 

pentachlorophenol 2000 U 

phenanthrene 99 J 

phenol 420 U 

pyrene 140 J 

VOLATILES Wkg 

1 ,I ,I -trichloroethane 6.4 iJ 

1,1,2,2-tetrachloroethane 6.4 U 

1 ,I ,Ztrichloroethane 6.4 U 

l,l-dichloroethane 6.4 U 
I,1 -dichloroethene 6.4 U 

1,2dichloroethane 6.4 U 
1,2-dichloroethene (total) 6.4 U’ 
1.2dichloroethene (trans) n/a 

1,2-dichloropropane 6.4 U 

TABLE 1 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

Trench TRGE 

W-TR6E-06 

Floor 

Trench TR6E 

05/20/97 

Wkg 
n/a 

89 U 

89 U 

n/a 

n/a 

n/a 

n/a 

23 U 

n/a 

440 U 

n/a 

n/a 

230 U 

n/a 

89, U 

@kg 
6.7 U 

6.7 U 

6.7 U 

6.7 U 

6.7 U 

6.7 U 
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9.7 UJ 

9.7 UJ 

9.7 UJ 

9.7 UJ 

9.7 UJ 

9.7 UJ 

n/a 

9.7 UJ 

9.7 UJ 
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NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: W-TRGE-01 W-TR6E-02 W-TR6E-03 W-TR6E-04 W-TRGE-OCDUP W-TR6E-05 W-TR6E-06 W-TR6E-07 W-TR6E-08 

LOCATION: Side wall Side wall Side wall Floor Floor Side wall Floor Floor Excavated 

DATA SOURCE: Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TR6E Trench TRGE Trench TRGE Trench TRBE Trench TRGE 

SAMPLE DATE: 05/20/97 OW20197 05/20/97 05/20/97 05/20/97 05/20/97 05/20/97 05120197 05/20/97 

VOLATILES wJkg Wkg udkg Wkg wJkg UgJkg Wkg @kg , UgJkg 

P-butanone 
P-hexanone 

4.methyl-2-pentanone 

acetone 

benzene 
bromodichloromethane 

bromoform 

bromomethane 

carbon disulfide 
carbon tetrachloride 

chlorobenzene 

chloroethane 

chloroform 

chloromethane 

cis-1,3-dichloropropene 

dibromochloromethane 

ethylbenzene 

methylene chloride 

styrene 
tetrachloroethene 

toluene 
trans-1 ,bdichloropropene 

trichloroethene 

vinyl chloride 

xylene (total) 

130 
64 

64 

130 

6.4 
6.4 

6.4 

13 

6.4 
6.4 

6.4 

13 

6.4 

13 

6.4 

6.4 

6.4 

6.4 

6.4 
6.4 

6.4 
6.4 

6.4 

13 

6.4 

UJ 
U 

U 

UJ 

U 
U 

U 

U 

U 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
U 

U 
U 

U 

U 

U 

n/a n/a 120 U 120 U n/a n/a n/a n/a 
n/a n/a 59 U 59 U n/a n/a n/a n/a 

n/a n/a 59 U 59 U n/a n/a n/a n/a 

n/a n/a 100 J 120 n/a n/a n/a n/a 

n/a n/a 5.9 U 5.9 U n/a n/a n/a n/a 
5.9 U 5.8 U 5.9 U 5.9 U 5.9 U 6.7 U 5.9 U 9.7 UJ 
5.9 U 5.8 U 5.9 U 5.9 U 5.9 U 6.7 U 5.9 U 9.7 UJ 

12 U 12 U 12 U 12 U 12 U 13 U 12 U 19 UJ 

n/a n/a 5.9 U 5.9 U n/a n/a n/a n/a 
5.9 U 5.8 U 5.9 u 5.9 U 5.9 U 6.7 U 5.9 U 9.7 UJ 
5.9 U 5.8 U 5.9 U 5.9 U 5.9 U 6.7 U 5.9 U 9.7 UJ 

12 U 12 U 12 U 12 U 12 U 13 U 12 U 19 UJ 
5.9 U 5.8 U 5.9 U 5.9 U 5.9 U 6.7 U 5.9 U 9.7 UJ 

12 U 12 U 12 U 12 U 12 U 13 U 12 U 19 UJ 
5.9 U 5.8 U 5.9 U 5.9 U 5.9 U 6.7 U 5.9 U 9.7 UJ 
5.9 U 5.8 U 5.9 U 5.9 U 5.9 U 6.7 U 5.9 U 9.7 UJ 

nla n/a 5.9 U 5.9 u n/a n/a n/a n/a 
5.9 U 5.8 U 5.9 U 5.9 U 5.9 U 6.7 U 5.9 U 9.7 UJ 

n/a n/a 5.9 U 5.9 U n/a n/a n/a n/a 
5.9 U 5.8 U 5.9 U 5.9 U 5.9 U 6.7 U 5.9 U 9.7 UJ 

n/a n/a 5.9 U 5.9 U n/a n/a n/a n/a 
5.9 U 5.8 U 5.9 U 5.9 U 5.9 U 6.7 U 5.9 U 9.7 UJ 
5.9 U 5.8 U 5.9 U 5.9 U 5.9 U 6.7 U 5.9 U 9.7 UJ 

12 U 12 U 12 U 12 U 12 U 13 U 12 U 19 UJ 

n/a n/a 5.9 U 5.9 U n/a n/a n/a n/a 

NOTES: 
J -_ 

U __ 

UJ -- 
UL - 
UR -- 
L -_ 

K -_ 

B _- 

R -- 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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NAWC, WARMINSTER, PENNSYLVANIA 

, 

SAMPLE NUMBER: 
, 

W-TRGE-01 W-TR6E-02 W-TR6E-03 W-TR6E-04 W-TRGE-04-DUP W-TR6E-05 W-TRGE-06 W-TR6E-07 W-TR6E-08 

LOCATION: Side wall Side wall Side wall Floor Floor Side wall Floor Floor Excavated 

DATA SOURCE: Trench TRGE Trench TRGE Trench TRGE Trench TRBE Trench TR6E Trench TRGE Trench TRBE Trench TRGE Trench TRBE 

SAMPLE DATE: 05/20/97 OS/20197 05/20197 05/20/97 05/20/97 05/20/97 05/20/97 05/20/97 05/20/97 

PESTlClDESlPCBS wwl w3hl Wkg wlkg Wkg wlkg wlkg udkg Wkg 

4,4’-DOD 

4$-DDE 

4.4’-DDT 
Aroclor-1016 

Aroclor-I 221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

2.2 u n/a nla 2 u 2 U n/a n/a n/a n/a 
5.8 n/a nla 2 u 2 U nla n/a n/a n/a 

7.4 n/a nla 2 u 2 U n/a n/a n/a n/a 

42 U 78 U 39 U 39 U 39 U 39 U 44 U 39 u 1300 U 
42 U 78 U 39 U 39 U 39 U 39 U 44 U 39 u 1300 U 

42 U 78 U 39 U 39 U 39 U 39 U 44 U 39 u 1300 U 

42 U 78 U 39 U 39 U 39 U 39 U 44 U 39 u 1300 U 

42 U 78 U 39 U 39 U 39 U 39 U 44 U 39 u 1300 U 

Aroclor-1260 42 
aldrin 2.2 

alpha-BHC 2.2 

alpha-chlordane 2.2 

beta-BHC 2.2 
delta-BHC 2.2 

dieldrin 2.2 

endosulfan I 2.2 

endosulfan II 2.2 

endosulfan sulfate 2.2 

endrin 2.2 

endrin aldehyde 2.2 

endrin ketone 2.2 

gamma-BHC (Lindane) 2.2 
gamma-chlordane 2.2 

U 78 U 39 U 74 39 U 39 U 44 U 39 u 1300 U 
U n/a n/a 2 u 2 U n/a n/a nla n/a 
U n/a n/a 2 u 2 U n/a n/a n/a n/a 
U n/a n/a 2 u 2 U n/a n/a n/a n/a 
U 

U n/a n/a 2 u 2 U n/a n/a n/a n/a 
U n/a n/a 2 u 2 U nla n/a n/a n/a 
U n/a nla 2 u 2 U n/a n/a n/a nla 
U n/a n/a 2 u 2 U n/a n/a nla n/a 
U n/a nla 2 u 2 U n/a n/a n/a n/a 
U nla n/a 2 u 2 U n/a n/a n/a n/a 
U n/a n/a 2 u 2 U n/a n/a n/a n/a 
U n/a n/a 2 u 2 U nla n/a n/a nla 

U n/a n/a 2 u 2 U n/a n/a ,, nla n/a 
U n/a n/a 2 u 2 U n/a n/a n/a n/a 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

-- Vaiue is considered esiimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
- Value is a nondetected result as reported by the laboratory. 
- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
- Positive result is considered biased high due to exceedance of technical quality control criteria. 
- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: W-TRGE-01 W-TR6E-02 W-TR6E-03 W-TR6E-04 W-TRGE-64DUP W-TR6E-05 W-TR6E-06 W-TR6E-07 W-TR6E-06 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

PESTlClDESlPCBS 

heptachlor 

heptachlor epoxide 

methoxychlor 

toxaphene 

Side wall 

Trench TRBE 

05/20/97 

Side wall 

Trench TRGE 

05/20/97 

Side wall 

Trench TRGE 

0512Ol97 

Floor 

Trench TRBE 

05/20/97 

Floor 

Trench TRGE 

05/20/97 

Side wall 

Trench TRGE 

05/20/97 

Floor 

Trench TRBE 

05/20/97 

Floor 

Trench TRBE 

0320197 

Excavated 

Trench TRGE 

05120197 
I I I I I I L 

Wkg udkg uglkg wlkg udb wh uglkg udkg @kg 

2.2 U n/a n/a 2 u 2 U n/a n/a nla n/a 

2.2 U n/a n/a 2 u 2 U n/a n/a n/a n/a 

22 U n/a n/a 20 U 20 U n/a n/a n/a n/a 

85 U n/a n/a 79 U 79 U nla n/a nla nla 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
0 
R 

_- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-_ Value is a non-detected result as reported by the laboratory. 
__ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Nondetected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
_- Positive result is considered biased low due to exceedance of technical quality control criteria. 
- Positive result is considered biased high due to exceedance of technical quality control criteria. 
__ Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

aluminum 

antimony 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium 

cobalt 

wwr 
iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 

thallium 

vanadium 

zinc 

NOTES: 

W-TR6E-09 W-TRGE-1 0 W-TRGE-1 1 W-TR6E-12 

Excavated 

Trench TRGE 

05/20/97 

Side wall 

Trench TRBE 

05/20/97 

Excavated 

Trench TRBE 

06/10/97 

Excavated 

Trench TR6E 

06/l O/97 

w/kg 
2930 J 

5.1 L 

2.2 K 

608 J 

0.17 L 

10.8 J 

27700 J 

1220 J 

3.4 J 

349 

8900 

187 L 

2560 J 

325 

36.6 

14.8 L 

306 

1.2 K 

65.5 

110 J 

0.51 UL 

12 J 

885 L 

Trench TRGE 

;: _- 
UJ -- 

:k I: 
L - 
K .- 
0 __ 
R a_ 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered biased low due to exceedance of technical quality control criteria. 
Positive result is considered biased high due to exceedance of technical quality control criteria. 
Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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W-TRGE-IGDUP 

Side wall 

Trench TRBE 

07/l 0197 

maM 

nla 

. n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

nla 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 



04/I 3199 
TABLE 1 

DRAFT 
ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

Page 36 
NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: W-TR6E-09 

LOCATION: Excavated 

DATA SOURCE: Trench TRGE 

SAMPLE DATE: 05120197 

SEMIVOLATILES w&.t 

W-TRGE-1 0 

Side wall 

Trench TRBE 

05120197 

w/kg 

W-TRGE-11 

Excavated 

Trench TRGE 

06/10/97 

w/kg 

W-l-R6E-12 

Excavated 

Trench TRGE 

06/10/97 

w/kg 

W-TRGE-13 

Side wall 

Trench TRGE 

06/10/97 

w/W 

W-TR6E-14 

Excavated 

Trench TRGE 

06124197 

Wkg 

W-TRGE-15 

Excavated 

Trench TRGE 

06124197 

w/kg 

W-TRGE-16 W-TRGE-16-DUP 

Side wall Side wall 

Trench TRBE Trench TRBE 

07/l o/97 07/I 0197 

Wkg w/kg 

1,2dichlorobenzene 

1,3-dichlorobenzene 

1 4-dichlorobenzene 

6.1 U 6.3 U . 5.8 u 6.9 U 6 U n/a 3 n/a n/a n/a 

6.1 U 6.3 U 5.8 U 6.9 U 6 U n/a n/a nla n/a 

6.1 U 6.3 U 5.8 U 6.9 U 6 U n/a n/a n/a n/a 

DTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL - Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L - Positive result is considered biased low due to exceedance of technical quality control criteria. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R - Positive result is considered unusable due to exceedance of technical quality control criteria. 
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PESTICIDESIPCBS ‘-@kg w/kg Wkg 

Arocior-1016 41 U 41 U 380 U 

Aroclor-1221 41 U 41 U 380 U 

Aroclor-1232 41 U 41 U 380 U 

Aroclor-1242 41 U 41 U 380 U 

Aroclor-1248 41 U 41 u 2000 

W-TRGE-12 

Excavated 

Trench TRGE 

06/l 0197 

W-TRGE-I 3 

Side wall 

Trench TRGE 

06/l 0197 

W-TR6E-14 

Excavated 

Trench TRGE 

06124197 

W-TRGE-15 

Excavated 

Trench TRGE 

06/24/97 

W-TRGE-16 W-TRGE-16”DUF 

Side wail Side wail 

Trench TRGE Trench TRBE 

07/I o/97 07/10/97 

wW w/kg w/kg w/kg Wks w/kg 
2300 U 40 U 200 U 37 U 460 U 460 1 
2300 U 40 U 200 U 37 U 460 U 460 1 

2300 U 40 U 200 U 37 U 460 U 460 1 
2300 U 40 U 200 U 37 U 460 U 460 1 

2600 40 U 200 U 37 U 460 U 460 1 

rTES: 
1 

t 
UJ 

tk 

k 
B 
R 

-- Vaiue is considered esiimaied due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
- Value is a nondetected result as reported by the laboratory. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: W-TR6E-09 

LOCATION: Excavated 

DATA SOURCE: Trench TRGE 

SAMPLE DATE: 05/20/97 

PESTlClDESlPCBS Wkg 

W-TRGE-1 0 

Side wall 

Trench TRGE 

05/20/97 

with 

W-TRGE-11 

Excavated 

Trench TRGE 

06110197 

Wkg 

W-TRGE-12 

Excavated 

Trench TRGE 

06/l O/97 

Wkg 

W-TRGE-13 

Side wall 

Trench TRBE 

06/10/97 

Wkg 

W-TR6E-14 

Excavated 

Trench TRGE 

06124197 

Wkg 

W-TRGE-15 

Excavated 

Trench TRGE 

06124197 

@kg 

W-TRGE-I 6 W-TRGE-16-DUF 

Side wall Side wall 

Trench TRGE Trench TRBE 

07/l o/97 07/I O/Q? 

wlkg Wkg 

Aroclor-1254 

Aroclor- 1260 

41 U 41 U 380 U 2300 U 40 U 930 100 480 lb00 

41 U 41 .u 380 U 2300 U 40 U 200 . u 37 U 920 U 920 t 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
- Value is a non-detected result as reported by the laboratory. 
- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Nondetected result is considered unusable due to exceedance of technical quality control criteria. 
-- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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DATA SOURCE: Trench TRGE 

NOTES: 
J -- Value is considered estimated due to exceedance of !echnirar nr~rrrv rhn+rfir cri!eria or because -“s I ,, I i” I -.. u.“” *I... O^.” “^-.A n--..:--2 I\.. -..... --. vI”..., -“...I”. lr uL Ia #era Lllal~ LHP ~&l~~~ nt~qurreu uuantitation Limit (CRGLj. 
U - Value is a non-detected result as reported by the laboratory. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL - Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L - Positive result is considered biased low due to exceedance of technical quality control criteria. 
K - Positive result is considered biased high due to exceedance of technical quality control criteria. 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria, 
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SAMPLE NUMBER: W-TR6E-25 ““” ““” ““” ““” ““” ““” ““” ““” 

LOCATION: Side wall ““” ““” ““” ““” ““” ““” ““” ““” 

DATA SOURCE: 
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NOTES: 
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- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
-- Value is a non-detected result as reported by the laboratory. 
- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
-- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
- Positive result is considered biased low due to exceedance of technical quality control criteria. 
-- Positive result is considered biased high due to exceedance of technical quality control criteria. 
- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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APPENDIX D 

TOXICOLOGICAL PROFILES FOR NAWC WARMINSTER SITE 6 COPCS 

D.1 ALUMINUM 

Aluminum is not generally regarded as an industrial poison. inhalation of finely divided powder has been 

reported as a cause of pulmonary fibrosis. Aluminum in aerosols has been implicated in Alzheimer’s 

disease. As with other metals, the powder and dust are the most dangerous form6 (Sax and Lewis, 1989). 

Most hazardous exposures to aluminum occur in refining and smelting processes. Aluminum dust is a 

respiratory and eye irritant (Genium, 1990). 

D.2 ANTIMONY 

Ingested antimony is absorbed slowly and incompletely from the gastrointestinal (GI) tract (Iffiand 1988). 

Within a few days of acute exposure, highest tissue concentrations are found in the liver, kidney, and thyroid. 

Organs of storage include skin, bone, and teeth. Highest concentrations in deceased smelter workers 

(inhalation exposure) occurred in the lungs and skeleton. Excretion is largely via the urine or feces, although 

some is incorporated into the hair. 

Toxicih, Noncancer 

Acute intoxication from ingestion of large doses of antimony induces GI disturbances, dehydration, and 

cardiac effects in humans (lffland 1988). Chronic effects from occupational exposure include irritation of the 

respiratory tract, pneumoconiosis, pustular eruptions of the skin called “antimony spots,” allergic contact 

dermatitis, and cardiac effects, including abnOrmalitie6 of the electrocardiograph (ECG) and myooardial 

changes. Cardiac effects were also observed in rats and rabbits exposed by inhalation for six weeks and in 

animals (dogs, and possibly other species) treated by intravenous injection (Elinder and Friberg 1986a). 
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Chronic oral exposure studies in laboratory animals include two briefly reported lifetime drinking water studies 

in rats and mice (Kanisawa and Schroeder 1969; Schroeder et al. 1970). The only dose tested, 5 ppm 

potassium antimony tartrate, resulted in reduced longevity in both species and in reduced mean heart weight 

in the rats. The EPA (1997a) verified an RtD of 0.0004 mglkglday for chronic oral exposure to antimony from 

the LOAEL of 5 ppm potassium antimony tartrate (0.35 mg antimony/kg body weight-day) in the lifetime study 

in rats (Schroeder et al. 1970). An uncertainty factor of 1000 was applied; factors of 10 each for inter- and 

intraspecies variation and to estimate an NOAEL from an LOAEL. The heart is considered a likely target 

organ for chronic oral exposure of humans. 

Carcinooenicitv 

Data were not located regarding the carcinogenicity of antimony to humans. Antimony fed to rats did not 

produce an excess of tumors (Goyer 1991) but a high frequency of lung tumors was observed in rats 

exposed by inhalation to antimony trioxide for one year (Elinder and Friberg 1986). Antimony is classified in 

EPA cancer weight-of-evidence Group D (not classifiable as to carcinogenicity to humans) (EPA, 1997a). 

5.3 ARSENIC 

Pharmacokinetics 

Several studies confirm that soluble inorganic arsenic compounds and organic arsenic compounds are 

almost completely (>90 percent) absorbed from the GI tract in both animals and humans (Ishinishi et al. 

1986). The absorption efficiency of insoluble inorganic arsenic compounds depends on particle size and 

stomach pH. Initial distribution of absorbed arsenic is to the liver, kidneys, and lungs, followed by 

redistribution to hair, nails, teeth, bone, and skin, which are considered tissues of accumulation. Arsenic has 

a longer half-life in the blood of rats, compared with other animals and humans, because of firm binding to the 

hemoglobin in erythrocytes. 

Metabolism of inorganic arsenic includes reversible oxidation-reduction so that both arsenite (valence of 3) 

and arsenate (valence of 5) are present in the urine of animals treated with arsenic of either valence 

(Ishinishi et al. 1986). Arsenite is subsequently oxidized and methylated by a saturable mechanism to form 

mono- or dimethylarsenate; the latter is the predominant metabolite in the urine of animals or humans. 

Organic arsenic compounds (arsenilic acid, cacodylic acid) are not readily converted to inorganic arsenic. 

Excretion of organic or inorganic arsenic is largely via the urine, but considerable species variation exists. 

Continuously exposed humans appear to excrete 60 to 70 percent of their daily intake of arsenate or arsenite 

via the urine. 

_- 

D-2 



A lethal dose of arsenic trioxide in humans is 70 to 180 mg (approximately 50 to 140 mg arsenic; lshinishi 

et al. 1986). Acute oral exposure of humans to high doses of arsenic produce liver swelling, skin lesions, 

disturbed heart function, and neurological effects. The only noncancer effects in humans clearly attributable 

to chronic oral exposure to arsenic are dermal hyperpigmentation and keratosis, as revealed by studies of 

several hundred Chinese exposed to naturally occurring arsenic in well water (Tseng 1977; Tseng et al. 

1968; EPA 1997a). Similar effects were observed in persons exposed to high levels of arsenic in water in 

Utah and the northern part of Mexico (Cebrian et al. 1983; Southwick et al. 1983). Occupational 

(predominantly inhalation) exposure is also associated with neurological deficits, anemia, and cardiovascular 

effects (Ishinishi et al. 1986) but concomitant exposure to other chemicals cannot be ruled out. The EF’A 

(1997a) derived an RfD of 0.3 mglkglday for chronic oral exposure, based on an NOAEL of 0.8 mglkglday for 

skin lesions from the Chinese data. The principal target organ for arsenic appears to be the skin. The 

nervous system and cardiovascular systems appear to be less significant target organs. Inorganic arsenic 

may be an essential nutrient, exerting beneficial effects on growth, health, and feed conversion efficiency 

(Underwood 1977). 

Carcinoaenicity 

Inorganic arsenic is clearly a carcinogen in humans. Inhalation exposure is associated with increased risk of 

lung cancer in persons employed as smelter workers, in arsenical pesticide applicators, and in a population 

residing near a pesticide manufacturing plant (EPA 1997a). Oral exposure to high levels in well water is 

associated with increased risk of skin cancer (Tseng 1977; EPA 1997a). Extensive animal testing with 

various forms of arsenic given by many routes of exposure to several species, however, has not 

demonstrated the carcinogenicity of arsenic (International Agency for Research on Cancer [IARC] 1980). 

The EPA (1997a) classifies inorganic arsenic in cancer weight-of-evidence Group A (human carcinogen) and 

derived an oral slope factor of 1.5 per mglkglday. The EPA (1997a) notes that the uncertainties associated 

with the oral unit risk are considerably less than those for most carcinogens, so that the unit risk might be 

reduced an order of magnitude. An inhalation unit risk of 0.0043 per mg/m3 was derived for inorganic arsenic 

from the incidence of lung cancer in occupationally exposed men (EPA 1997a), which is equivalent to a Fled 

of 15.1 per mg/kg/day, assuming a 70 kg adult inhales 20 m3 of air/day. 
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0.4 BARIUM 

Noncancer Toxicity 

Barium is a naturally occurring alkaline earth metal that comprises approximately 0.04 percent of the earth’s 

crust (Reeves 1986a). Acute oral toxicity was manifested by GI upset, altered cardiac performance, and 

transient hypertension, convulsions, and muscular paralysis. Repeated oral exposures were associated with 

hypertension. Occupational exposure to insoluble barium sulfate induced benign pneumoconiosis (ACGIH 

1991). The EPA (1995) presented a verified chronic oral RfD of 0.07 mglkglday, based on an NOAEL of 

0.21 mg/kg/day in a ten-week study in humans exposed to barium in drinking water and an uncertainty factor 

of 3. The EPA (1997) presented the same value as a provisional RtD for subchronic oral exposure. A 

provisional chronic inhalation reference concentration (RfC) of 0.0005 mg/m3 and a provisional subchronic 

inhalation RfC of 0.005 were based on a no observed effect level (NOEL) for fetotoxicity in a four-month 

intermittent-exposure inhalation study in rats (EPA 1995). Uncertainty factors of 1000 and 100 were used for 

the chronic and subchronic RfC values, respectively. The chronic and subchronic inhalation RfC values are 

equivalent to 0.0001 and 0.001 mglkglday, assuming a human inhalation rate of 20 m3/day and body weight 

of 70 kg. Barium is principally a muscle toxin. Its targets are the GI system, skeletal muscle, the 

cardiovascular system, and the fetus. 

Carcinoaenicitv 

The EPA (1995) classifies barium as a cancer weight-of-evidence Group D substance (not classifiable as to 

carcinogenicity in humans). Cancer risk is not estimated for Group D substances. 

D.5 BERYLLIUM 

Noncancer Toxicity 

Beryllium has a low order of toxicity when ingested because it is poorly absorbed from the GI tract (Reeves 

1986b). Occupational exposure was associated with dermatitis, acute pneumonitis, and chronic pulmonary 

‘_ granulomatosis (berylliosis). Berylliosis was also observed in humans living in the vicinity of a beryllium plant. 

Similar pulmonary effects were observed in laboratory animals subjected to inhalation exposure. A verified 

chronic oral RtD value of 0.005 mglkglday was based on an NOAEL in a lifetime drinking water study in rats 

and an uncertainty factor of 100 (EPA 1995). The EPA (1995) presented the same value as a provisional 

subchronic oral RfD. The target organ for inhalation exposure appears to be the lung; a target organ is not 

identified for oral exposure. 
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Carcinoaenicity 

The EPA (1995) classifies beryllium in cancer weight-of-evidence Group B2 (probable human carcinogen) 

based on inadequate human (occupational) cancer data and sufficient animal data. A significant increase in 

lung tumors occurred in rats and in rhesus monkeys subjected to inhalation exposure or intratracheal 

instillation of a variety of beryllium compounds. Osteogenic sarcomas were induced in rabbits and mice, but 

not in rats or guinea pigs, injected intravenously with various beryllium compounds. Oral studies in animals 

yielded inconclusive results. The EPA (1997a) derived an oral slope factor of 4.3 per mg/kg/day from a 

statistically nonsignificant increase in total tumors in a lifetime drinking water study in rats. An inhalation unit 

risk of 0.0024 per mg/m3, equivalent to 8.4 per mg/kg/day (assuming an inhalation rate of 20 m3/day and 

body weight of 70 kg for humans), was deriied from an occupational study. 

D.6 CADMIUM 

Estimates of cadmium uptake by the respiratory tract range from IO to 50 percent; uptake is greatest for 

fumes and small particles and least for large dust particles (Friberg et al. 1986; Goyer 1991). GI absorption 

of ingested cadmium is ordinarily 5 to 8 percent, but may reach 20 percent in cases of serious dietary iron 

deficiency. Highest tissue levels are normally found in the kidneys followed by the liver, although levels in the 

‘liver may exceed those in the kidneys of persons suffering from cadmium-induced renal dysfunction. The 

half-life of cadmium in the kidneys and liver may be as long as IO to 30 years. Fecal and urinary excretion of 

cadmium are approximately equivalent in normal humans exposed to small amounts. Urinary excretion 

increases markedly in humans with cadmium-induced renal disease. 

Acute inhalation exposure to fumes or particles of cadmium induces respiratory symptoms, general 

weakness, and, in severe cases, respiratory insufficiency, shock, and death (Friberg et al. 1986). Acute oral 

exposure induces GI disturbances. Chronic inhalation exposure induces pulmonary emphysema, and 

chronic exposure by either route consistently produces renal tubular disease in humans and laboratory 

animals. Proteinuria is a reliable early indicator of cadmium-induced kidney disease. The combination of 

pulmonary emphysema and renal tubular disease, if severe, may result in early mortality. Painful 

osteomalacia and osteoporosis may arise from altered metabolism of bone minerals secondary to renal 

damage. The combination of renal and skeletal damage is called itai-itai disease in Japan. Cadmium 

exposure has been associated with liver damage, but the liver appears to be less sensitive than the kidney. 
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The kidney is the primary target organ of cadmium toxicity. The EPA (1997a) derived chronic oral RfD 

values of 0.5 mg/kg/day for cadmium ingested in water and 1 mg/kg/day for cadmium ingested in food, based 

on a toxicokinetic model that predicted NOAELs from renal cortical concentrations of cadmium. The different 

RfD values reflect assumed differences in GI absorption of cadmium from water (5 percent) and food 

(2.5 percent). 

-. 

Carcinoaenicjb! 

Carcinogenic@ data in humans consist of several occupational studies that associate cadmium exposure 

with lung cancer, but concomitant exposure to, other carcinogenic chemicals and smoking were not 

adequately controlled. Other occupational studies reported significantly increased risk of prostatic cancer, 

but this effect was not observed in the largest occupational study of workers exposed to high levels (Thun 

et al. 1985). The animal data consist of an inhalation study in rats that showed a significant increase in lung 

tumors, and several parenteral injection studies that produced injection site tumors. No evidence of 

carcinogenicity, however, was observed in seven oral studies in rats and mice. The EPA (1995) classifies 

cadmium a cancer weight-of-evidence Group Bl substance for inhalation exposure on the basis of limited 

evidence of carcinogenicity in humans and sufficient evidence in animals. The data were insufficient to 

classify cadmium as carcinogenic to humans exposed by the oral route. The EPA (1997a) derived an 

inhalation unit risk of 0.0018 mg/m3 from the occupational exposure study by Thun et al. (1985). .- 

D.7 CHROMIUM 

Noncancer Toxicity 

In nature, chromium (Ill) predominates over chromium (VI) (Lang&d and Norseth 1986). Little chromium (VI) 

exists in biological materials, except shortly after exposure, because reduction to chromium (Ill) occurs 

rapidly. Chromium (Ill) is considered a nutritionally essential trace element and is considerably less toxic 

than chromium (VI). No effects were observed in rats consuming 1800 mg chromium (Ill)/kg/day in the diet 

for over two years (EPA 1995). The NOEL of 1800 mg/kg/day and an uncertainty factor of 1000 was the 

basis for a verified chronic oral RfD of 1 mg/kg/day (EPA 1997a). The same NOEL and an uncertainty factor 

of 100 was the basis for a provisional subchronic oral RfD of 1 mg/kg/day (EPA 1995). 

Acute oral exposure of humans to high doses of chromium (VI) induced neurological effects, GI hemorrhage 

and fluid loss, and kidney and liver effects. Parenteral dosing of animals with chromium (VI) is selectively 

toxic to the kidney tubules. An NOAEL of 2.4 mg chromium (Vl)/kg/day in a one-year drinking water study in 
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rats and an uncertainty factor of 500 was the basis of a verified RfD of 0.005 mg/kg/day for chronic oral 

exposure (EPA 1997a). The same NOAEL and an uncertainty factor of 100 was the basis of a provisional 

subchronic oral RfD of 0.02 mglkglday (EPA 1995). 

Occupational (inhalation and dermal) exposure to chromium (III) compounds induced dermatitis (ACGIH 

1991). Similar exposure to chromium (VI) induced ulcerative and allergic contact dermatitis, irritation of the 

upper respiratory tract including ulceration of the mucosa and perforation of the nasal septum, and possibly 

kidney effecti. Inhalation RfC values were not located. 

A target organ was not identified for chromium (Ill). The kidney appears to be the principal target organ for 

repeated oral dosing with chromium (VI). Additional target organs for dermal and inhalation exposure include 

the skin and respiratory tract. 

Data’were not located regarding the carcinogenicity of chromium (Ill). The EPA (1997a) classifies chromium 

(VI) in cancer weight-of-evidence Group A (human carcinogen), based on the consistent observation of 

increased risk of lung cancer in occupational studies of workers in chromate production or the chrome 

pigment industry. Parenteral dosing of animals with chromium (VI) compounds consistently induced 

injection-site tumors. There is no evidence that oral exposure to chromium (VI) induces cancer. An 

inhalation unit risk of 0.012 per mg/m3, equivalent to 42 per mglkglday, assuming humans inhale 20 m?day 

and weigh 70 kg, was based on increased risk of lung cancer deaths in chromate production workers. 

D.8 COPPER 

Copper is a nutritionally essential element that functions as a cofactor in several enzyme systems (Aaseth 

and Norseth 1986). Acute exposure to large oral doses of copper salts was associated with GI disturbances, 

hemolysis, and liver and kidney lesions. Chronic oral toxicity in humans has not been reported. Chronic oral 

exposure of animals was associated with an irondeficiency type of anemia, hemolysis, and lesions in the 

liver and kidneys. Occupational exposure may induce metal fume fever, and, in cases of chronic exposure to 

high levels, hemolysis and anemia (ACGIH 1991). Neither oral nor inhalation RfD or RfC values were 

located for copper. The target organs for copper are the erythrocyte, liver, and kidney, and, for inhalation 

exposure, the lung. 
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Carcinoaenicity 

Copper is classified in cancer weight-of-evidence Group D (not classifiable as to carcinogenicity to humans) 

(EPA 1997a). Quantitative risk estimates are not derived for Group D chemicals. 

D.9 IRON 

Iron is moderately toxic through ingestion and inhalation of iron dusts and powders. Inhalation may be 

irritating to the respiratory tract. The inhalation of large amounts of iron dust results in iron pneumoconiosis 

(arc welders lung) (Sax and Lewis, 1989). Chronic inhalation can produce mottling (spotting) of lungs 

(siderosis). Ingestion of greater than 50 to 100 mg of iron per day may result in pathological iron deposition 

in body tissues the symptoms of which are fibrosis of the pancreas, diabetes mellitus, and liver cirrhosis. Eye 

contact may cause conjunctivitis. The LDLO intraperitoneal for rabbits is 20 mg/kg with no toxic effect 

observed. The ACGIH TLV for iron oxide fumes is 5 mg/m3. 

Carcinoaenicitv 

IARC, National Toxicology Program (NTP), and Occupational Safety and Health Association (OSHA) do not 

list iron as a carcinogen although the mining of one particular ore, hematite, may be associated with an 

increased risk of lung cancer in miners. No other iron ores are identified specifically as a carcinogen. 

D.10 LEAD 

Pharmacokineticq 

Studies in humans indicate that an average of 10 percent of ingested lead is absorbed, but estimates as high 

as 40 percent were obtained in some individuals (Tsuchiia 1986). Nutritional factors have a profound effect 

on GI absorption efficiency. Children absorb ingested lead more efficiently than adults; absorption 

efficiencies up to 53 percent were recorded for children three months to eight years of age. Similar results 

were obtained for laboratory animals; absorption efficiencies of 5 to 10 percent were obtained for adults and 

350 percent were obtained for young animals. The deposition rate of inhaled lead averages approximately 

30 to 50 percent, depending on particle size, with as much as 60 percent deposition of very small particles 

(0.03 mm) near highways. All lead deposited in the lungs is eventually absorbed. 
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Approximately 95 percent of the lead in the blood is located in the erythrocytes (EPA IQQOa). Lead in the 

plasma exchanges with several body compartments, including the internal organs, bone, and several 

excretory pathways. In humans, lead concentrations in bone increase with age (Tsuchiya, 1986). About 

90 percent of the body burden of lead is located in the skeleton. Neonatal blood concentrations are abOiJt 

85 percent of maternal concentrations (EPA 1990a). Excretion of absorbed lead is principally through the 

urine, although GI secretion, biliary excretion, and loss through hair, nails, and sweat are also significant. 

Noncancer Toxicity 

The noncancer toxicity of lead to humans has been well characterized through decades of medical 

observation and scientific research. The principal effects of acute oral exposure are colic with diffuse 

paroxysmal abdominal pain (probably due to vagal irritation), anemia, and, in severe cases, acute 

encephalopathy, particularly in children (Tsuchiya 1986). The primary effects of long-term exposure are 

neurological and hematological. Limited occupational data indicate that long-term exposure to lead may 

induce kidney damage. The principal target organs of lead toxicity are the erythrocyte and the nervous 

system. Some of the effects on the blood, partiiularly changes in levels of certain blood enzymes, and subitle 

neurobehavioral changes in children, appear to occur at levels so low as to be considered nonthreshold 

effects. 

EPA (1995) presents no inhalation RfC for lead, but referred to the National Ambient Air Quality Standard 

(NAAQS) for lead, which could be used in lieu of an inhalation FX. The NAAQSs are based solely on 

human health considerations and are designed to protect the most sensitive subgroup of the human 

population. The NAAQS for lead is 1.5 mg/m3, averaged quarterly (EPA 1995). The NAAQS is equivalent: to 

0.00043 mglkglday, assuming a body weight of 70 kg and an inhalation rate of 20 m3/day. 

The EPA (1990a) determined that it is inappropriate to derive an RfD .for oral exposure to lead for several 

reasons. First, the use of an RfTJ assumes that a threshold for toxicity exists, below which adverse effects 

are not expected to occur, however, the most sensitive effects of lead exposure, impaired neurobehavioral 

development in children and altered blood enzyme levels associated with anemia, may occur at blood lead 

concentrations so low as to be considered practically nonthreshold in nature. Second, RfD values are 

specific for the route of exposure for which they are derived. Lead, however, is ubiquitous, so that exposure 

occurs from virtually all media and by all pathways simultaneously, making it practically impossible to quantify 

the contribution to blood lead from any one route of exposure. Finally, the dose-response relationships 

common to many toxicants, and upon which derivation of an RfD is based, do not hold true for lead. This is 

because the fate of lead within the body depends, in part, on the amount and rate of previous exposures, the 

age of the recipient, and the rate of exposure. There is, however, a reasonably good correlation between 
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blood lead concentration and effect. Therefore, blood lead concentration is the appropriate parameter on 

which to base the regulation of lead. 

The EPA Integrated Exposure and Uptake Biokinetic (IEUBK) lead model is an iterated set of equations that 

estimate blood lead concentration in children aged 0 to 7 years (EPA IQQOa; 1994b). The biokinetic part of 

the model describes the movement of lead between the plasma and several body compartments and 

estimates the resultant blood lead concentration. The rate of the movement of lead between the plasma and 

each compartment is a function of the transition or residence time (i.e., the mean time for lead to leave the 

plasma and enter a given compartment, or the mean residence time for lead in that compartment). 

Compartments modeled include the erythrocytes, liver, kidneys, all the other soft tissue of the body, cortical 

bone, and trabecular bone. Excretory pathways and their rates are also modeled. These include the mean 

time for excretion from the plasma to the urine, from the liver to the bile, and from the other soft tissues to the 

hair, skin, sweat, etc. The model permits the user to adjust the transition and residence times. 

EPA guidance (EPA 1994a) recommends a residential screening level for lead of 400 ppm to be applied at 

Super-fund and RCRA sites. This value is considered by EPA to be protective for direct contact with lead- 

contaminated soils in residential settings. The guidance adopts recommendations of the Centers for Disease 

Control and is to be followed when current or predicted land use is residential. 

The residential screening level for lead described in this directive has been calculated with the EPA’s IEUBK 

using default parameters (EPA 1994b). 

EPA (1997a) classifies lead in cancer weight-of-evidence Group B2 (probable human carcinogen), based on 

inadequate evidence of cancer in humans and sufficient animal evidence. The human data consist of several 

epidemiologic occupational studies that yielded confusing results. All of the studies lacked quantitative 

exposure data and failed to control for smoking and concomitant exposure to other possibly carcinogenic 

metals. Rat and mouse bioassays showed statistically significant increases in renal tumors following dietary 

and subcutaneous exposure to several soluble lead salts. Various lead compounds were observed to induce 

chromosomal alterations in vivo and in vitro, sister chromatid exchange in exposed workers, and cell 

transformation in Syrian hamster embryo cells; to enhance simian adenovirus induction; and to alter 

molecular processes that regulate gene expression. EPA (1997a) declined to estimate risk for oral exposure 

to lead because many factors (e.g., age, general health, nutritional status, existing body burden and duration 

of exposure) influence the bioavailability of ingested lead, introducing a great deal of uncertainty into any 

estimate of risk. 
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D.ll MANGANESE 

Noncancer Toxicitv 

Manganese is nutritionally required in humans for normal growth and health (EPA 1997a) Humans exposed 

to approximately 0.8 mg manganese/kg/day in drinking water exhibited lethargy, mental disturbances (l/16 

committed suicide), and other neurologic effects. The elderly appeared to be more sensitive than children. 

Oral treatment of laboratory rodents induced biochemical changes in the brain, but rodents did not exhibit the 

neurological signs exhibited by humans. Occupational exposure to high concentrations in air induced a 

generally typical spectrum of neurological effects, and increased incidence of pneumonia (ACGIH 1986). 

Very recently, a chronic oral water RfD of 0.005 mglkglday has been made available for manganese based 

on a drinking water study (EPA 1997a) and a chronic oral food RtD of 0.14 mglkglday (EPA 1997a) was 

adopted based on a NOAEL of 0.14 mg/kg/day for humans in a dietary study. An inhalation RtD of 

0.0143 uglkglday was presented for manganese. The subchronic oral RfDs presented by EPA (1995) was 

the same value as the chronic oral RfDs. The EPA (1997a) presented a verified chronic inhalation RfC of 

0.00005 mg/m3 based on an LOAEL for respiratory symptoms and psychomotor disturbances in 

occupationally exposed humans and an uncertainty factor of 1000. The EPA (1997a) presented the same 

value as a subchronic inhalation RfC. The inhalation RfC is equivalent to 0.000014 mglkglday, assumiing 

humans inhale 20 m3 of air/day and weigh 70 kg. The CNS and respiratory tract are target organs of 

inhalation exposure to manganese. 

Carcinoaenicitv 

The EPA (1997a) classifies manganese in cancer weight-of-evidence Group D (not classifiable as to 

carcinogenic& to humans). Quantitative cancer risk estimates are not derived for Group D chemicals. 

D.12 MERCURY 

Mercury occurs in three forms: elemental, organic, and inorganic. Although the toxicity of all forms; is 

mediated by the mercury cation, the extent of absorption and pattern of distribution within the body, which 

determines the effects observed, depends on the form to which the organism is exposed (Goyer 199’1). 

Bacterial activity in the environment converts inorganic mercury to methyl mercury (Berlin 1986a). It is likely 

that either inorganic mercury or methyl mercury may be taken up by plants and enter the food chain, and this 

discussion will focus on inorganic and methyl mercury. Exposure to elemental mercury, which is more likely 

to occur in an occupational setting, is not discussed herein. 
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Pharmacokinetics 

The Gl absorption of inorganic mercury salts is about 2 to 10 percent in humans, and slightly higher in 

experimental animals (Berlin 1986a; Goyer 1991). Inorganic mercury in the blood is roughly equally divided 

between the plasma and erythrocytes. Distribution is preferentially to the kidney, with somewhat lower 

concentrations found in the liver, and even lower levels found in the skin, spleen, testes, and brain (Berlin 

1986a). Inorganic mercury is excreted principally through the feces and urine, with minor pathways including 

the secretions of exocrine glands and exhalation of elemental mercury vapor. 

Methyl mercury is nearly completely (90 to 95 percent) absorbed from the GI tract (Berlin 1986a). The 

concentration of methyl mercury in the erythrocytes is about 10 times that in the plasma. Methyl mercury 

leaves the blood slowly, showing particular affinity for the brain, particularly in primates. In rats, 1 percent of 

the body burden of methyl mercury is found in the brain, but in humans, 10 percent of the body burden is 

found in the brain. Somewhat lower levels are found in the liver and kidney. During pregnancy, methyl 

mercury accumulates in the fetal brain, often at levels higher than in the maternal brain. Most tissues except 

the brain transform methyl mercury to inorganic mercury. Excretion of methyl mercury is principally via the 

bile, with a half-life of 70 days in humans not suffering from toxicity. Following exposure to methyl mercury, 

some of the mercury in the bile exists as methyl mercury and some as the inorganic form. The inorganic 

form is largely passed in the feces, but methyl mercury is subject to enterohepatic recirculation. Another 

important excretory pathway for methyl mercury is lactation. 

Non-carcinoaenic Toxicitv 

Target organs for inorganic or methyl mercury include the kidney, nervous system, fetus, and neonate. 

Acute oral exposure to high doses of inorganic mercury causes severe dimage to the GI muwsa because of 

the corrosive nature of mercury salts, which may lead to bloody diarrhea,’ shock, circulatory collapse, and 

death (Berlin 1986a; Goyer 1991). Acute sublethal poisoning induces severe kidney damage. Chronic 

exposure induces an autoimmune glomerular disease and renal tubular injury. The EPA (1995) presented a 

verified RfD of 0.3 pg/mg-day for chronic oral exposure to inorganic mercury, based on kidney effects in rats. 

Acute or chronic exposure to methyl mercury leads to neurologic dysfunction (Berlin 1986a; Goyer 1991). 

The region of the nervous system affected is species-dependent. Methyl mercury poisoning in rats induces 

peripheral nerve damage and kidney effects. In humans, the sensory cortex appears to be the most 

sensitive. The brain of the fetus and the neonate may be unusually sensitive to methyl mercury; retarded 

neurologic development was observed in prenatally exposed children whose mothers showed no clinical 

signs of poisoning. The EPA (1997a) derived an RfD of 0.1 pg/kg/day for chronic oral exposure to methyl 
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mercury based on neurological effects in environmentally exposed humans. An intake of 3 pglkglday was 

the LOAEL corresponding to a blood level of 200 ng/mL, which was associated with CNS effects. An 

uncertainty factor of IO was used to estimate an NOAEL from an LOAEL. An inhalation RfC of 

0.0003 mg/kg/day (uncertainty factor of 30) has been established for inorganic mercury based on neurotoxic 

effects in humans. This translates into a chronic RfD of 0.086 ug/kg/day (EPA 1995). 

The EPA (1997a) classifies inorganic mercury in cancer weight-of-evidence Group D (not classifiable as lo 

carcinogenicity to humans), based on no data regarding cancer in humans, and inadequate animal and 

supporting data. In an intraperitoneal injection study with metallic mercury in rats, sarcomas developed only 

in those tissues in direct contact with the test material (Druckrey et al. 1957). A two-year dietary study in rats 

with mercuric acetate (inorganic mercury) yielded no evidence of carcinogenic@ (Fitzhugh et al. 1950). In 

mice, however, dietary exposure to high doses of mercury chloride for up to 78 weeks induced renal 

adenomas and adenocarcinomas (Mitsumori et al. 1981). The EPA has not yet evaluated the carcinogenicity 

of organic mercury. No carcinogenic effect, however, was observed in a two-year feeding study with 

phenylmercuric acetate in rats (Fitzhugh et al. 1950). 

.-. 
D.13 NICKEL 

Noncancer Toxicitv 

In a subchronic gavage study with nickel chloride in water, clinical signs of toxicity in rats included lethargy, 

ataxia, irregular breathing, reduced body temperature, salivation, and discolored extremities (EPA 1995:). 

Inhalation exposure was associated with asthma and pulmonary fibrosis in welders using nickel alloys 

(ACGIH 1986). Lung effects were observed in laboratory animals exposed by inhalation. The EPA (1997a) 

presented a verified RtD of 0.02 for chronic oral exposure to nickel, based on an NOAEL for decreased organ 

and body weights in a two-year dietary study with nickel sulfate in rats and an uncertainty factor of 300. The 

CNS appears to be the target organ for the oral toxicity of nickel. The lung is clearly the target organ for 

inhalation exposure. 

Carcinooenicity 

Occupational exposure to nickel was associated with increased risk of nasal, laryngeal and lung canc;er 

(ATSDR 1995a). Inhalation exposure of rats to nickel subsulfide increased the incidence of lung tumors. 

The EPA (1997a) presents a cancer weight-of-evidence Group A classification (human carcinogen) for 



nickel, and presents an inhalation unit risk of 0.00024 per mg/m3 for nickel refinery dust. The unit risk is 

equivalent to 0.84 per mglkglday, assuming humans inhale 20 m3 of air/day and weigh 70 kg. The 

quantitative estimate was deriied from the human occupational studies 

0.14 POLYAROMATIC HYDROCARBONS 

Polynuclear aromatic hydrocarbons (PAHs) are a large class of ubiquitous natural and anthropogenic 

chemicals, all with similar chemical structures (ATSDR 1990). There are eleven individual PAHs listed 

among the chemicals of potential wncem (COPCs) for Key West. 

Pharmacokinetics 

Although quantitative absorption data for the PAHs were not located, benzo(a)pyrene was readily absorbed 

across the GI (Rees et al. 1971) and respiratory epithelia (Kotin et al. 1969; Vainich et al. 1976). The high 

lipophilicity of other compounds in this class suggests that other PAHs also would be readily absorbed across 

GI and respiratory epithelia. 

Benzo(a)pyrene was distributed widely in the tissues of treated rats and mice, but primarily to tissues high in 

fat, such as adipose tissue and mammary gland (Kotin et al. 1969; Schlede et al. 1970a). Patterns of tissue 

.distribution of other PAHs would be expected to be similar because of the high lipophilicity of the members of 

this class. 

Studies of the metabolism of benzo(a)pyrene provide information relevant to other PAHs because of the 

structural similarities of all members of the class. Metabolism involves microsomal mixed function oxidase 

hydroxylation ‘of one or more of the phenyl rings with the fonation of phenols and dihydrodiols, probably via 

formation of arene oxide intermediates (EPA 1979a). The dihydrodiols may be further oxidized to diol 

epoxides, which, for certain members of the class, are known to be the ultimate carcinogens (LaVoie et al. 

1982). Conjugation with glutathione or glucuronic acid, and reduction to tetrahydrotetrols are important 

detoxification pathways. Metabolism of naphthalene resulted in the formation of 1,2naphthoquinone, which 

induced cataract formation and retinal damage in rats and rabbits. 

Excretion of benzo(a)pyrene or dibenzo(a,h)anthracene residues was reported to be rapid, although 

quantitative data were not located (EPA 1979b). Excretion occurred mainly via the feces, probably largely 

due to biliary secretion (Schlede et al. 1970a, 1970b). The EPA (1980a) concluded that accumulation in the 

body tissues of PAHs from chronic low level exposure would be unlikely. 

-.-. 
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Noncancer Toxicity 

Oral noncancer toxicity data are available for acenaphthene, anthracene, fluoranthene, fluorene, and 

naphthalene. Newborn infants, children, and adults exposed to naphtbalene by ingestion, inhalation, or 

possibly by skin contact developed hemolytic anemia with associated jaundice and occasionally renal 

disease (EPA 1979c). In a 13-week gavage study in rats, treatment with 50 mg naphthalene/kg, 5 days/week 

for 13 weeks (35.7 mg/kg/day) induced no effects; higher doses presumably reduced the growth rate (NTP 

1980). Application of an uncertainty factor of 1000 yielded a provisional RfD for chronic oral exposure d 

0.04 mg/kg/day (EPA 1995) which has recently been withdrawn. The very mild effect (decreased growth 

rate) apparently observed at higher doses suggests that the RfD is very conservatively protective. 

Acenaphthene appears to be a mild hepatotoxicant, and possibly a nephrotoxicant, in rodents (EPA 1997a). 

In a comprehensive QOday toxicity study in mice, gavage treatment with 175 mglkglday was an NOAEL; liver 

weight changes accompanied by hepatocellular hypertrophy and elevated cholesterol levels occurred in mice 

treated with 350 or 700 mglkglday (EPA 1989a). Oral treatment of rats and mice for 32 days with 

2,000 mg/kg/day resulted in weight loss and mild liver and kidney lesions (Knobloch et al. 1969). The EF’A 

(1997a) verified a chronic oral RfD for acenaphthene of 0.06 mglkglday based on an NOAEL for liver effects 

in a subchronic gavage study in mice and an uncertainty factor of 3000. An uncertainty factor of 3000 was 

used with factors of 10 each for inter- and intraspecies variation and to expand from subchronic to chronic 

exposure, and a factor of 3 to reflect gaps in the database, namely lack of adequate data in a second species 

and lack of developmental and reproductive data. Confidence in the database was low because of the data 

gaps. Confidence in the critical study was low because the effects were considered adaptive, rather than 

adverse, which implies that the RfD is extremely conservative. The EPA (1995) presented a provisional 

subchronic oral RfD of 0.6 based on the same NOAEL and an uncertainty factor of 300. Target organs for 

acenaphthene include the liver and kidney. 

The toxic potency of anthracene appears to be very low. In a chronic study in rats, doses of 5 to 15 mg/rat 

(16 to 48 mglkglday) via the diet had no effect on longevity or gross or histopathologic appearance on 

unspecified tissues (SchmahllQ55). Gavage treatment of mice with 1000 mglkglday for at least 90 days had 

no effects on a comprehensive range of toxicologic parameters. The NOEL of 1000 mglkglday in mice and 

an uncertainty factor of 3000 (10 each for inter- and intraspecies variation, and 30 for the use of a subchronic 

study and an incomplete database) yielded a verified RfD for chronic oral exposure of 0.3 mglkglday (EPA 

1997a). The EPA (1995) presented a subchronic oral RfD of 3 mglkglday based on the same NOEL and ian 

uncertainty factor of 300. The data were inadequate to define target organs for the toxicity of anthracene. 
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Fluoranthene appears to be toxic to the liver, kidney, and blood. In a comprehensive 13-week gavage study 

in mice, 125 mg/kg/day was an NOAEL and 250 mglkglday was an LOAEL (EPA 1988). The verified chronic 

oral RfD for fluoranthene is 0.04 mg/kg/day, based on the NOAEL in a comprehensive 13-week gavage 

study of 125 mglkglday in mice and an uncertainty factor of 3000 (EPA 1997a). The uncertainty factor of 

3000, includes factors of 10 each for inter- and intraspecies variation, and a factor of 30 to expand from 

subchronic to chronic exposure and to reflect an incomplete database. A provisional subchronic oral RfD of 

0.4 mglkglday was derived from the same NOAEL and an uncertainty factor of 300. The Tier, kidney, and 

blood appear to be the target organs for the toxicity of fluoranthene. 

The, critical effects of oral exposure to fluorene appear to be hemolytic anemia and CNS effects. In mice 

treated by gavage for 13 weeks, 125 mglkglday was an NOAEL and 250 mg/kg/day was an LOAEL (EPA 

1989b). A verified chronic oral RfD for fluorene of 0.04 mglkglday was based on the NCAEL of 

125 mglkglday for hemolytic anemia in mice (EPA 1997a). An uncertainty factor of 3000 was used with 

factors of IO each for inter- and intraspecies variation and to expand from subchronic to chronic exposure, 

and a factor of 3 to reflect gaps in the database. The EPA (1995) presented a provisional subchronic oral 

RfD of 0.4 mglkglday based on the same NOAEL and an uncertainty factor of 300. The target organs of 

fluorene toxicity are the erythrocyte and the CNS. 

Newborn infants, children, and adults exposed to naphthalene by ingestion, inhalation, or possibly by skin 

contact developed hemolytic anemia with jaundice and, occasionally, renal disease (EPA 1980a). In a 

13-week gavage study in rats, treatment with naphthalene reduced the growth rate (EPA 1995). Application 

of an uncertainty factor of 1000 to the rat NOEL yielded a provisional RtD for subchronic and chronic oral 

exposure of 0.04 mg/kg/day (EPA 1995). The erythrocyte and the kidney appear to be the target organs for 

the toxicity of naphthalene. 

Mild kidney lesions appear to be the critical effects of pyrene. In mice treated by gavage for 13 weeks, 

75 mglkglday was an NOAEL and 125 mg/kg/day was an LOAEL (EPA 1989~). Even in mice treated with 

250 mglkglday the lesions were considered minimal to mild. The EPA (1997) verified a chronic oral RfD for 

pyrene of 0.03 mglkglday based on the NOAEL in mice and an uncertainty factor of 3000 (10 each for inter- 

and intraspecies variation and to expand from subchronic to chronic exposure, and a factor of 3 to reflect 

gaps in the database). The EPA (1995) presented a provisional subchronic oral RfD of 0.3 mglkglday based 

on the same NOAEL and an uncertainty factor of 300. The kidney is the target organ for the toxicity of 

pyrene. 
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Carcinoaenicity 

The PAHs are ubiquitous, being released to the environment from anthropogenic as well as from natural 

sources (ATSDR 1987). Benzo(a)pyrene is the most extensively studied member of the class, inducing 

tumors in multiple tissues of virtually all laboratory species tested by all routes of exposure. Although 

epidemiology studies suggested that complex mixtures that contain PAHs (coal tar, soots, coke oven 

emissions, cigarette smoke) are carcinogenic to humans, the carcinogenicity cannot be attributed to PAHs 

alone because of the presence of other potentially carcinogenic substances in these mixtures (ATSDR 1987). 

In addition, recent investigations showed that the PAH fraction of roofing tar, cigarette smoke, and coke oven 

emissions accounted for only 0.1 to 8 percent of the total mutagenic activity of the unfractionated complex 

mixture in Salmonella (Lewtas 1988). Aromatic amines, nitrogen heterocyclic compounds, highly oxygenated 

quinones, diones, and nitrooxygenated compounds, none of which would be expected to arise from in vivo 

metabolism of PAHs, probably accounted for the majority of the mutagenicity of coke oven emissions and 

cigarette smoke. Furthermore, wal tar, which contains a mixture of many PAHs, has a long history of use in 

the clinical treatment of a variety of skin disorders in humans (ATSDR 1987). 

Because of the lack of human cancer data, assignment of individual PAHs to EPA cancer weight-of-evidence 

groups was based largely on the results of animal studies with large doses of purified compound. Frequently, 

unnatural routes of exposure, including implants of the test chemical in beeswax and trioctanoin in the IunQs 

of female Osborne-Mendel rats, intratracheal instillation, and subcutaneous or intraperitoneal injection, were 

used. Of the PAHs of concern, no EPA cancer weight-of-evidence group classification was provided for 

acenaphthene (EPA 1997a). Anthracene, benzo(g,h,i)perylene, fluoranthene, fluorene, and naphthalene 

were classified in Group D (not classifiable as to carcinogenicity to humans), and benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and 

indeno(l,2,3cd)pyrene were classified in Group B2 (probable human carcinogens). 

The EPA (1997a) verified a slope factor for oral exposure to benzo(a)pyrene of 7.3 per mg/kg/day, based on 

several dietary studies in mice and rats. Neither verified nor provisional quantitative risk estimates welre 

available for the other PAHs in Group B2. The EPA (1980a) promulgated an ambient water quality criterion 

for “total carcinogenic PAHs,” based on an oral slope factor derived from a study with benzo(a)pyrene, as 

being sufficiently protective for the class. Largely because of this precedent, the quantitative risk estimates 

for the other carcinogenic PAHs were based on benzo(a)pyrene when quantitative estimates were needed. 

Recent reevaluations of the carcinogenic@ and mutagenicity of the Group 82 PAHs suggest that there are 

large differences between individual PAHs in cancer potency (Krewski et al., 1989). Based on the available 

cancer and mutagenicity data, and assuming that there is a constant relative potency between different 
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carcinogens across different bioassay systems and that the PAHs under consideration have similar dose- 

response curves, Thorslund and Charnley (1988) derived relative potency values for several PAHs. A more 

recent Relative Potency Factor (RPF) scheme for the Group B2 PAHs was based only on the induction of 

lung epidermoid carcinomas in female Osborne-Mendel rats in the lung-implantation experiments (Clement 

International 1990). The most defensible RPFs and the associated oral and inhalation slope factors are 

presented in Table G.3-2 in Appendix G of the Supplemental RCRA Facility Investigation/Remedial 

Investigation (RFIIRI) Report. 

Listed below are individual PAH toxicological profiles, if available. 

BENZO(B)FLUORANTHENE 

Little information is available on benzo(b)fluoranthene. However based on the similarities of chemical 

structures, most properties should be similar to benzo(a)pyrene. 

Carcinoaenicitv 

A Clement’s RFP has been developed (Clement International, 1990) for benzo(b)fluoranthene which allows 

the estimation of Slope Factors (SFs) of 7.3E-01 and 6.1 E-01 per mg/kg/day for the oral and inhalation routes 

respectively. The EPA (1995) has classified benzo(b)fluoranthene in cancer weight-of-evidence Group 82 

(Probable Human Carcinogen, sufficient evidence of carcinogenicity in animals with inadequate or lack of 

evidence in humans) based on lung tumors in mice. 

BENZO(G,H,I)PERYLENE 

Little information is available on benzo(g,h,i)perylene. However based on the similarities of chemical 

structures, most properties should be similar to benzo(a)pyrene. 

The EPA (1995) has classified benzo(g,h,i)perylene in cancer weight-of-euidence Group D (Not classifiable 

as to Human Carcinogenicity, inadequate or no evidence). 
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BENZO(K)FLUORANTHENE 

Little information is available on benzo(k)fluoranthene. However, based on the similarities of the chemical 

structures, most properties should be similar to benzo(a)pyrene. 

A Clement’s RFP has been developed (Clement International, 1990) for benzo(k)fluoranthene which allows 

the estimation of 7.3E-02 and 6.1 E-02 per mg/kg/day for the SF for the oral and inhalation route respectively. 

The EPA (1997a) has classified benzo(k)tluoranthene in cancer weight-of-evidence Group 82 (Probable 

Human Carcinogen, sufficient evidence of carcinogenicity in animals with inadequate or lack of evidence in 

humans) based on lung tumors in mice. 

CHRYSENE 

Toxicitv Noncancer 

Chrysene is absorbed by the oral route of exposure. Absorption may also occur following dermal exposure. 

Data are not available to determine whether chrysene is absorbed via the lungs. Absorbed chrysene is 

distributed to several tissues, i.e. it was found in ke tissues in a study reported in 1983. It is accumulated 

preferentially in the adipose and mammary tissue. 

There is no information on other toxic effects of chrysene in human and laboratory animals following 

inhalation, oral and dermal exposures. (ATSDR 1987, draft). 

Carcinoaenicity 

A Clement’s RFP has been developed for chrysene. This allows the estimation of SFs of 7.3E-03 and 6.1 E- 

03 per mglkglday for the oral and inhalation routes respectively. 

The EPA (1997a) has classified chrysene in cancer weight-of-evidence Group 82 (Probable Human 

Carcinogen, sufficient evidence of’carcinogenicity in animals with inadequate or lack of evidence in humans) 

based on tumors and malignant lymphoma in mice and chromosomal abnormalities in hamsters. 
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INDENO(l ,P,B-CD)PYRENE -._ 

Little information was found on the toxicity of indeno(l,2,3-cd)pyrene. Because of its structural similarity its 

properties should resemble benzo(a)pyrene. 

Carcinooenicity 

A Clement’s RFP has been developed for indeno(l,2,3cd)pyrene. This allows the estimation of SFs of 

7.3E-01 and 6.1E-01 per mg/kg/day for the oral and inhalation routes respectively. The EPA (1997a) has 

classified indeno(l,2,3cd)pyrene in cancer weight-of-evidence Group B2 (Probable Human Carcinogen, 

sufficient evidence of carcinogenicity in animals with inadequate or lack of evidence in humans) based on 

tumors in mice following lung implants. 

D.15 POLYCHLORINATED BIPHENYLS 

Noncancer Toxicity 
- 

Epidemiologic studies of women in the United States associated oral polychlorinated biphenyl (PCB) 

exposure with low birth weight or retarded musculoskeletal or neurobehavioral development of their infants 

(ATSDR 1991a). Oral studies in animals established the liver as the target organ in all species, and the 

thyroid as an additional target organ in the rat. Effects observed in monkeys included gastritis, anemia, 

chloracne-like dermatitis, and immunosuppression. Oral treatment of animals induced developmental effects, 

including retarded neurobehavioral and learning development in monkeys. An oral RfD of 0.07 uglkglday was 

presented for Arochlor-1016. A chronic RtD of 0.02 us/kg/day derived from a LOAEL of 0.005 mglkglday 

based on a 5-year study with monkeys was presented for Arochlor-1254 (EPA 1997a) and a subchronic oral 

RfD of 0.05 us/kg/day with an uncertainty factor of 100 (EPA 1995). The target organ was the immune 

system. 

Occupational exposure to PCBs was associated with upper respiratory tract and ocular irritation, loss of 

appetite, liver enlargement, increased serum concentrations of liver enzymes, skin irritation, rashes and 

chloracne, and, in heavily exposed female workers, decreased birth weight of their infants (ATSDR IQQla). 

Concurrent exposure to other chemicals confounded the interpretation of the occupational exposure studies. 

Laboratory animals exposed by inhalation to Arochlor-1254 vapors exhibited moderate liver degeneration, 
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decreased body weight gain and slight renal tubular degeneration. Neither subchronic nor chronic inhalation 

RfC values were available. 

Target organs for PCBs include the skin, liver, fetus, and neonate. 

Carcinoaenicity 

The EPA (1995) classifies the PCBs as EPA cancer weight-of-evidence Group 82 substances (probablle 

human carcinogens), based on inadequate data in humans and sufficient data in animals. The human data 

consist of several epidemiologic occupational and accidental oral exposure studies with serious limitations, 

including poorly quantified concentrations of PCBs and durations of exposure, and probable exposures to 

other potential carcinogens. 

The animal data consist of several oral studies in rats and mice with various arochlors, kanechlors, or 

clophens (commercial PCB mixtures manufactured in the United States, Japan and Germany, respectively) 

that reported increased incidence of liver tumors in both species (EPA 1997a). 

The EPA.(1997a) presents a verified oral slope factor of 7.7 per mglkglday for all PCBs based on liver tumors 

in rats treated with Arochlor-1260. 

D.16 SILVER 

Pharrnacokinetkzs 

The GI absorption of ingested silver in animals was estimated at f10 percent; however, absorption of 18 

percent was estimated for one human subject given silver acetate (Fowler and Nordberg 1986). Highest 

tissue levels are located in the liver; lower levels are located in the lungs, brain, spleen, bone marrow, 

muscle, and skin (Fowler and Nordberg 1986; Goyer 1991). Excretion is virtually entirely through the bile. 

The excretion kinetics appear to be species- and organ-dependent. In humans, the apparent half-life ,for 

silver in the liver is approximately 50 days. Silver in skin also appeared to have a long half-life (not 

quantified). 

Noncancer Toxic& 

Silver compounds have been used in dentistry, medicinally in the treatment of burns, as a local disinfectant, 

and as a drinking water disinfectant (Fowler and Nordberg 1986). The classical syndrome of toxicity, called 



,-. 

argyria, is a blue-gray to nearly black discoloration of areas of the skin or the viscera resulting from deposition 

of microscopic granules of silver compounds in the affected tissues. Argyria results from occupational 

(inhalation), parenteral, or oral exposure. The EPA (1997a) derived an RfD of 0.005 mglkglday for chronic 

oral exposure based on a 2 to 9 year human i.v. study, where a total i.v. dose of lg metallic silver (in the form 

of 4g silver arsphenamine) resulted in minimal observed effects (argyria) in patients. This total i.v. dose for 

metallic silver was converted into an oral dose (LOAEL) of 0.014 mg/kg/day. The chronic oral RfD was 

derived by dividing the LOAEL by an uncertainty factor of 3, which was applied to account for minimal effects 

in a subpopulation that has exhibited an increased propensity for the development of argyria. 

The EPA (1997a) classifies silver in cancer weight-of-evidence Group D (not classifiable as to carcinogenicity 

to humans). The human data consist of no evidence in the literature of cancer despite frequent medical use 

of silver compounds. The animal data are limited to studies of implanted silver foil or injected metallic silver 

that provided unconvincing indications of a carcinogenic response relevant to humans. 

D.17 THALLIUM 

Noncancer Toxicity 

Thallium is highly toxic; acute ingestion by humans or laboratory animals induced gastroenteritis, neurological 

dysfunction, and renal and liver damage (Kazantzis, 1988). Chronic ingestion of more moderate doses 

characteristically caused alopecia. Thallium was used medicinally to induce alopecia in cases of ringworm of 

the scalp, sometimes with disastrous results. In industrial (inhalation, oral, dermal) exposure, neurologic 

signs preceded alopecia, suggesting that the nervous system is more sensitive than the hair follicle. The 

EPA (1994~) presented verified chronic oral RfD values for several thallium compounds (thallium acetate, 

thallium acetate, thallium carbonate, thallium chloride, thallium nitrate, thallium sulfate, and thallic oxide) 

based on increased incidence of alopecia and increased serum levels of liver enzymes indicative of 

hepatocellular damage in rats treated with thallium sulfate for 90 days. An oral RfD for thallium alone was not 

located. That for thallium sulfate is 8.OOE-05 (EPA 1997b), based on a lack of effects from an oral 

subchronic study in which rats received 0.25 mg/kg/day. The uncertainty factor was 3000 and the 

confidence level was low. 
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Carcinoaenicitv 

Several thallium compounds (thallic oxide, thallium acetate, thallium carbonate, thallium chloride, thallium 

nitrate, thallium sulfate) were classified as cancer weight-of-evidence Group D substances (not classifiable as 

to carcinogenicity to humans) (EPA 1997a). No weight-of-evidence classification was located for thallium 

alone. 

D.18 VANADIUM 

ncancer No 

The oral toxicity of vanadium compounds to humans is very low (Lagerkvist et al. 1986), probably because 

little vanadium is absorbed from the GI tract. Effects in humans exposed by inhalation include upper and 

lower respiratory tract irritation. A provisional subchronic and chronic oral RfD of 0.007 mg/kg/day was 

derived from a NOEL of 5 ppm in rats in a lifetime drinking water study with an uncertainty factor of 100 (EF’A 

1995). A target organ could not be identified for oral exposure. The respiratory tract is the target organ for 

inhalation exposure. 

Carcinoaenicitv 

No information was located regarding the carcinogenicity of vanadium. 

D.19 ZINC 

Phannacokinetics 

Zinc is a nutritionally required trace element. Estimates of the efficiency of GI absorption of zinc in animals 

range from 40 to 90 percent (Elinder 1986b). Estimates in normal humans range from approximately 20 to 

77 percent (Elinder 1986b; Goyer 1991). The net absorption of zinc appears to be homeostatically 

controlled, but it is unclear whether GI absorption, intestinal secretion, or both are regulated. Distribution of 

absorbed zinc is primarily to the liver (Goyer 1991) with subsequent redistribution to bone, muscle, and 

kidney (Elinder 1986b). Highest tissue concentrations are found in the prostate. Excretion appears to Ibe 

principally through the feces, in part from biliary secretion, but the relative importance of fecal and urinary 

excretion is species-dependent. The half-life of zinc absorbed from the GI tracts of humans in normal zinc 

homeostasis is approximately 162 to 500 days. 
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Noncancer Toxicitv 

Humans exposed to high concentrations of aerosols of zinc compounds may experience severe pulmonary 

damage and death (Elinder q986b). The usual occupational exposure is to freshly formed fumes of zinc, 

which can induce a reversible syndrome known as metal fume fever. Orally, zinc exhibits a low order of 

acute toxicity. Animals dosed with 100 times dietary requirement showed no evidence of toxicity (Goyer 

1991). In humans, acute poisoning from foods or beverages prepared in galvanized containers is 

characterized by GI upset (Elinder 1986b). Chronic oral toxicity in animals is associated with poor growth, GI 

inflammation, arthritis, lameness, and a microcytic, hypochromic anemia (Elinder 1986b). possibly secondary 

to copper deficiency (Underwood 1977). The EPA (1995) presented a verified RfD of 0.3 mglkglday for 

chronic oral exposure to zinc, based on anemia in humans. 

Carcinoaenicitv 

The EPA (1997a) classifies zinc in cancer weight-of-evidence Group D (not classifiable as to carcinogenicity 

to humans) based on inadequate evidence for carcinogenicity in humans and animals. The human data 

consist largely of occupational exposure studies not designed to deteot a carcinogenic response, and of 

reports that prostatic zinc concentrations were lower in cancerous than in noncancerous tissue. The animal 

data consist of several dietary, drinking water, and zinc injection studies, none of which provided convincing 

data for a carcinogenic response. 
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Soil ExDosure 

RISK ASSESSMENT EXAMPLE CALCULATIONS 

Two potential exposure routes are associated with theoretical surface and subsurface soil direct contact at the NAWC 

Warminster Site 6. These exposure routes include ingestion and dermal contact. Example calculations for each of 

these routes of exposure are presented in the following text. 

Incidental surface soil ingestion exposure for arsenic at Site 6 in surface soil is estimated for a future recreational 

receptor from the following equations (EPA, 1989d): 

Cancer: 

IEX(mg I kg) I day = 
CS * IRsoi,eRC * FI * CF * EF * ED,, + ” * IRsoil-RY *FI*CF*EF*ED,, 

SW,, * AT car SW,, *AT car 

Noncancer: 

Recreational Child (age O-5 years): 

IEX(mg I kg) I day = 
CS * IRsoi,dRC * FI * CF * EF * EDRc 

B&t, * 4ncrlPRc 

Recreational Youth (age 6- 16 years): 

IEX (mg / kg) I day = 
CS * IRsoi,mRY * FI * CF * EF * ED,, 

B WRY * 4noncar-RY 

where: 

cs 

Rdl-RC 

Rd-RY 
FI 

EF 

EDRC 

EDRY 

B&c 

BWRY 

9.88 mglkg 

200 mg soil/day 

100 mg soiUday 

1.0 

24 dayslyr 

5Yrs 

11 yrs 

16.6 kg 

45.2 kg 

Arsenic rep. cont. in surface soil at Site 6 

Soil ingestion rate 

Soil ingestion rate 

Fraction ingested from contaminated source 

Exposure frequency 

Exposure duration 

Exposure duration 

Body weight 

Body weight 
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AT,, = 25,550 days 

AT~~~Rc = 1825 days 

ATnmcar-RV = 4015 days 

CF = 

IWX = 

I%-RC = 

IEXnoncar-RY = 

1 .OE-6 kg soiUmg soil = 

7.85E-7 mglkglday = 

7.83E-6 mglkgiday = 

1 ME-6 mglkglday = 

Averaging time for carcinogens (365 days/yr x 70 

Averaging time, non-carcinogens (365 days/yr x 5 

Averaging time, non-carcinogens (365 days/yr x 11 

yrs) 

Conversion factor 

Carcinogenic ingestion exposure 

Noncarcinogenic ingestion exposure 

Noncarcinogenic ingestion exposure 

As discussed in Section 4.1.3 of the report, the potential receptors for this scenario include future recreational 

receptors and future residents. 

Carcinogenic risks for this pathway are estimated based on procedures outlined in Section 4.1.4 of the report. 

The cancer risk for an recreational receptor from incidental ingestion of arsenic in Site 6 surface soil is estimated as 

follows: 

CA = ZEX-, * SF 

where: 

l&.3, = 7.85E-7 (mglkg)/day = Ingestion exposure 

SF = 1.5 (mg/kg/day)-’ = Slope factor 

CA = l.l8E-6 = Carcinogenic risk 

Noncarcinogenic risks for this pathway are estimated based on procedures outlined in Section 4.1.4 of the report. 

The non-cancer risk for a recreational child (O-5) from incidental ingestion of arsenic in Site 6 surface soil is estimated 

as follows: 

where: 

~=mncar-RC = 

RfD = 

NC = 

7.83E-6 mglkglday = 

3E-4 mglkg = 

2.61 E-2 = 

Ingestion exposure 

Reference dose 

Noncarcinogenic risk 
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The non-cancer risk for a recreational youth (6-16) from incidental ingestion of arsenic in Site 6 surface soil is 

estimated as follows: 

where: 

IExnoncar-RY = 

RtD = 

NC = 

1 ME-6 mglkglday = Ingestion exposure 

3E-4 mg/kg = Reference dose 

4.79E-3 = Noncarcinogenic risk 

Derrnal Contact 

Incidental surface soil dermal contact exposure for arsenic at Site 6 is estimated for a future recreational receptor 

from the following equation (EPA 1989d; EPA 1992c): 

Cancer: 

DEX,,, (mg I kg) I day = 
CS*AF*;;*EF*CF*AGEADJ,, 

car 
+CS*AF*ABS*EF*CF.AGEADJ 

AL, 
RY 

Noncancer: 

Recreational Child (age O-5 years): 

DEX,,, (mg / kg) I day = 
CS*AF*ABS*EF*CF,AGEADJ 

ALPRC 

RC 

Recreational Youth (age 6- 16 years): 

DEX,, (mg I kg) I day = 
CS*AF*ABS*EF*CF *AGEADJ 

ATnoncar-RY 

RY 

where: 

cs 

AF 

ABS 

EF 

= 9.88 mglkg = Arsenic rep. cont. in surface soil at Site 1 

= 1 .O mg/cm2 = Soil-to-skin adherence factor 

= 0.032 = Fr&ction from contaminated source for arsenic 

= 24 dayslyr = Exposure Frequency 
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CF 

BW 

AT,, 

= 

ADEADJ, 

ADEADJRY 

area 

D=CS 

DU(nmer-RC 

DEXnoncar-RY 

1 E-06 kg soil/mg soil 

70 kg 

25,550 days 

1,825 days 

4,015 days 

643.2 cm*-yr/kg 

1136.4 cm*-yr/kg 

5.29E-7 mglkglday 

2.67E-6 mglkglday 

2.15E-6 mglkglday 

Conversion factor 

Body weight 

Averaging time for carcinogens (365 dayslyr x 70 

Averaging time, non-carcinogens (365 daysiyr x 5 

Averaging time, non-carcinogens (365 days/yr x 11 

YN 

Age adjusted, body weight normalized surface area 

= Age adjusted, body weight normalized surface 

Carcinogenic dermal exposure 

Noncarcinogenic dermai exposure 

Noncarcinogenic dermal exposure 

As discussed in Section 4.1.3 of the report, the potential receptors for this scenario include future recreational and 

residential receptors. ,I._ 

Carcinogenic risks for this pathway are estimated based on procedures outlined in Section 4.1.4 of the report. 

The cancer risk for a recreational receptor from dermal contact with arsenic in Site 6 surface soil is estimated as 

follows: 

where: 

DW.23, 

SF 

GI 

CA 

= 5.29E-7 mg/kg/day = Dermal exposure 

= 1.5 (mglkglday)’ = Slope factor 

= 0.95 = Gastrointestinal absorption factor 

= 8.34E-7 = Carcinogenic Risk 

Noncarcinogenic risks for this pathway are estimated based on procedures outlined in Section 2.4.4 of the RI Report. 
:& 
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The non-cancer risk for a recreational child from dermal contact with arsenic in Site 6 surface soil is estimated as 

follows: 

where: 

DUClmcar-RC = 2.67E-6 mglkglday = Dermal exposure 

RfD = 3E-4 mglkg = Reference dose 

GI = 0.95 = Gastrointestinal absorption factor 

NC = 9.38E-3 = Noncarcinogenic risk 
. 

The non-cancer risk for a recreational youth from dermal contact with arsenic in Site 6 surface soil is estimated as 

follows: 

NC = DEXnoneor-RY 
/ Rfl*GI 

where: 

DWxmar-w = 

RfD = 

GI = 

NC = 

2.15E-6 mglkglday = Dermal expos’ure 

3E-4 mg/kg = Reference dose 

0.95 = Gastrointestinal absorption factor 

7.54E-3 = Noncarcinogenic risk 
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APPENDIX E 
SOIL BORING AND TEST PIT LOGS 



SOIL BORING LOGS 
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Page of -- 

Case #- 

BY 

Project Site Name hl ir*idc id~~w~w~iev Project Site Number k ti’8-3 
NUS Source No. rg - y--prL! - c 3 Source Location ,$M g 

Comoosite Samoie Data. 
Samole Time Coior / Description 

depth Sampted: df 
3.5 ’ I .9 - .- I ! r 

iample Oate &Time: I I 
. ;i’ 

Y /Id46 1220 
lampted By: 1 I I 

lignature(s): 
b@&JL! cl!#!& 

I I 

Type of Sample 

8 
Low Concentration 

E- 

High Concentration 
Grab 
Composite 

0 Grab - Composite‘ 
- 

1 I 
I 

I 
Samoie Data 

Color Description: (Sand, Clay, Dry: Moist, Wet, ctr,) 

rn ck&fPq J: 4 be+ 

I 
Traffic Rcoon X 1 

Tag I 

Organic Inorganic 

Date Shiopcd I I 
Time Shoed I 

I tab I -. . 
Volume 

I I .- 
---- 



SAMPLELOGSHEET 
0 Surface Soil 
a. Subsurface Soii 
0 Sediment 

Page of -- 

Case # 

BY 

Project Site Name ,th&/~ fdciv-~~nlsf!~ Project Site Number A ,x33 
NUS Source No. Jl.- Tpji- Oi Source Location A .+c 6 T 12 g-6 32oc, PO 

ample Method: Comoosite Sampie Data. 

a/,- CP /r 5. -fvc.-d~ Samote I Time I Color / Description 
kepth Sampied: a# 

I vi’ t t 9. 
i C 1 I 1 c 

ample Date &Time: I 
. &i. 

Lit/&Q 1500 
ampled dy: 

Dch/ 

WtQL 
Type of Sample . 

I3 
Low Concentration 

E 

High Concentration 
Grab 
Composite 

a Grab - Ccmposite 
- 

Analysis: 

VW- 
3-A-L M%I~ 

I I I .. 
1 I I I 

I 
I 

I 

Samoie Data 
Color Description: (Sand, Clay, Dry: Moist. Wet. CtC) 

c;lk IL-. c L,& 5; It 
I ’ 

Observations / Notes 

traffic Rcoon X 

Organic inorganic 

! I 
AB# - l I I 

Date Shiopcd I 
Time Shooed I , 

I I 
-I 

-- 
z 



:~&~~B~()~ NUS 9vw.E LOG SHEET 
\w Environmental Corporation q Surface Soil 

a Subsurface Soil 
0 Sediment 
8 ;re;n f Pond 

page-m - of 

Case C 

Q- 

Project Site Name ,M&-Ldc \rjdv-u?M; v\s*CPr Project Site Number 6 F’F3 
NUSSourceNo. J~-~~~~-cI Source Location J; i-l-c c T K 6 g 5200 FYF- 

smple Method: Comoosite Samote Data 
bz,iLP /.a. 4rcb.d Samoie I Time I Color / C)escription 

lepth Sampiedf 
IT I( I I 

ampie Date & Time: . 

Y/ Uk’6 it 8s I I’ 
ampled By: I 

OLJ t 1 1 

Type of Sample 

B 
Low Concentration 

B 

High Concentration 
Crab 
Composite 

0 Grab - Composite 

malvssir: 
vnb, 

taL I,&-c?ls 

I 
t I 

I I 

I I 
Samde Oata 

- Oescription: (Sand, Cloy, Dy: Moist, Wet, etc.) i 

c ia9 Pv 5: I-l- 

Observations I Notes 

I I Orornic I lnofornic I 
Trrfflc Rcooon # 

tag # 

. I 
A0 I I 

Drtc Shiaacd !I 
I 

I 

lime Sttioped I I ---i 

I 
- 



,qk’rlALLIBuIM’()N Nus SAMPLE LOG SHEET 
w Environmental Corporation fJ Surface Soil 

a Subsurface Soil 
a Sediment 
CJ Lagoon /Pond 
@. Other vrVm CL.,+O,,-C 

Paw ,- ,-, of 

Case C 

BY 

Project Site Name N 13 tic \,Jnrm;,, IC 4~ Project Site Number 6xQ? 

NUS.Soutce No. 36 -Y P I 9 - ~5, I Source Location ,J: j;p 6 , m gg J‘rsc Piccj 

rmpie Method: 
ac-)JoP iJ.5 ivwf 

ep th Sampiedi 

Composite Sampte Oata 
Samoie I Time Color / Oescription 

I I 
ampte Date & Time: 

J j&b PI 30 t 
ampted By: 1 

Low Concentration 

Crab - Composite 

Lnaivsis: 1 Observations / Notes 

I 
Traffic Rcoon # } 

Organic t Inorganic 

All I I 

Oatc Shimed ‘1 

Time Shimd t 
lab 

.I., 



‘oiporation m Surface Soil 
1 :u~surfa:e Soil 

e im 
E Laae;n f Pond 

Page of -- - 

Case #- 

BY 

Project Site ?&me N &Lrl c kf~ rw;h.s 5 t%- Project Site Number 6 y 7 3 

NUS Spurcb NO. J/- t P i P- 02 Source Location .f’: 4 r’ 6, TK c;( -7 

Sample Method:. 

b ,kh oE /,s. -+,-cd p \ 
DepthdSampted: 

9 
fampie Date & Time: . 

4/17/q t jLj y’(J 
Sampled ey: 

Pd 
Signature)21 

Type of Sample 

El 
Low Concentration 

R 

High Concentration 
Grab 
Composite 

fl Grab - Composite 

Analysis: 

Combosite Sample Data 

Samoie I Time I Color I Description 

I 
I 

I 
1 

I 
I 

I 
I 

Sampie Oata 
Description: (Sand. Clay, Dry: Moist, Wet. etc.) 

daJe.J 5; 1-4 c! a*ti 0 pflm #fl$’ 

Observations1 Notes 

I 

Traffic Rcoon # r 
fr9 I 

Organic I I~orqrnic 

/ 
All I I I 
Oatc Shiooed 
Time Shipped I I 
Lab 

I 

Volume 



,g&wIBURfJ”N NUs SAMPLE LOG SHEET Paw of 
.F!j!j Environntentd Corpornfion 0 Surface Soil 

B 
Subsurface Soil Case # 
Sediment 

0 Lagoon/Pond BY 

/ 
0 Other 

Project Site *‘me N4 \E/c Lvorul; l4lCCP Project Site Number 6:-F3 

NUS Source No. 5 (- T 9 .- co*, 9 Source Location 

iample Method: Comoosite Samole Oata 

CiL /&P i.c(. -LawPI Sampie I Time Color I Description 
L 

depth Sampied: 
t 

I oq7 li i. bLat rv-“sr:Il;~,P ..nc,.L&v,, I 4 zr;l 
a- 2.5’ 2 1) Is- I. MdP (.“y,e4f1.(1’,~~lh.‘:! + i9:r 

iampie Date & Time: 7 tsrs 1. Elu~-cfGT~ ~++5i,f 

4ll,M 

!;, P .,,,dJr;<t + 

I jr, I 

iampled B’y: I 

l7u 
iignature($A qU I 

I 
Type of Sample I 

ejp Low Concentration I 
i gig: Concentration I 

0 Ckposite 
Sample Data 

0 Grab - Composite Color Description: (Qnd, say. OryNoist, Wet. etc.) 

Analvrit: 
TAL Lne-!-Jr 

. 
I orqrntc I Inorqrncc 

Traffic Rcwrt i# 

Ta9 # 

” 
A0 t I I 
Oar Shipped . t 
Time Lhioped I 
Lab 

L 
Vdume . . 

1. _ .’ 



#i~~B~()N NU&J SAMPLE LOG SHEET 
w Envirtmnentai Corporation q Surface Soil 

- (J Subsurface Soil 
0 Sediment 
0 Lagoon/Pond 

.,4 p, Other dWvd ci .,+p,+~ 
.<6 

Pa9e of 
Case #- 

BY 

Project Site N&me QdkrC LJfivn-.JA,~i tv Project Site Number g TZ7.f 

NUS Source No. ig-- 7-P/4- 01 Source Location CY-LP fc, TC c’c J-175-, arro 

ample Method: Comoosite Sample Oata 

.A FCL EP 
lepthc;campled: ’ 

.! J.5. &c..Jpj I Samote lime I Coior / Description 

- I 
ample Date & Time: 

Li/17/4& IdziJy- t 

ampled By: 
I I / 

Type of Sample 
Low Concentration 

I I I 
t I 

1 I 

I- 

High Concentration 
Grab 
Composite 

U Grab - Composite Color 

I I 
Samoie Data 

Description: (Sand, Clay, Dry: Moist, Wet, etc.) 
. 

Orgmc I Inorganic 

Traffic Rcoon # 
lag 1, 

1 Date Shiaaed 1 I 

1 lime Shiooed I 

I 
Volume 



,pmwIBm()N NUS SAMPLELOCSHEET 
‘y= Environmental Corporation 0 Surface Soil 

a Subsurface Soil 
m Sediment 

Case 5: 

Page ,-, ,- of 

,A’ 
B Laze,, / Pond BY 

,, . ..” 

Project Site N&&e r\l &WC; ~40 v+,;.-,~.~ er- Project Site Number ,’ $7 ~3 

NUS Source No. 4g ~--rplq-Oa Source Location 

iampie Method: 
k, L/&P / s-. 5 i,,c;-.rD 1 

>eptt Sampied: 

iample Date & Time: 

gd4~ wT)r 
5ampl’ed By: 

Composite Sample Oata 

Sampte I Time I Color/Description 

t 1 
I 

I 
I 

Low Concentration 
High Concentration 

Analysis: Observations / Notes 

1 
I 
1 I Organic ! lnorgrnic 

I 
A0 t I I 

Time Lhiopad ! I 
Lab 

I 

Volume . . 

b , 
_.. 

,- 



~~~IB~oN NUB SAMPLE LOG !HEET 
w Environmental Corporation c] Surface Soil 

.a Subsurface Soil 
0 Sediment 

Page of -- - 

Case I 

.,/i 
:: k’ 

8 tze;n /Pond BY 

Project Site Ni’me !bbQJY w&~~~~., S-ePi- Project Site Number 4 JT.3 
NUS Source No. Jg- r .F 2 1 - 0 \ Source Location 

iampie Method: 
~CiJ&P /J-J. +wPi 

depth Sampled: 

7l 
Sample Date & Time: 

3llXi46 
Sam&d By: 

Din/ 

Comoosite Samole Data 
Sampie Time I Color / Description 

t 

1 
1 

I Organic I tnorgrnic 

Traffic Report # , 
lag I 

I 
A0 t 

Date Shipped I i 
lime Shipped 

Lab 

I , 
Volume 

I’ 

I. 

;*“z 



a&wIBmf-)N, NUS SAMPLE Lot sHEET 
w Environmentid Corporation q Surface Soil 

B Subsurface Soil 
lJ Sediment 
c] lagoon /Pond 
0 Other 

Page of 

Case i 

BY 

Project Site Name tJ Ajh/[ Ll&~vl; r7.(+@fl Project Site Number d;p;;7.;2 

NUS Source No. 5 c- T? 22 - 0 1 Source Location 5:: 2 g 175 ,P33T 

tmpie Method: _ 
L&c7 /id-< bc4PI 

epth Sampled: 
-i 

, 

c4 
ample Date &Time: 

Yhlsb jS-?T 

Comoosite Samole Data 
Sample I Time Color / Description 

I 

ampI& 8y: L 

Low Concentration 
High Concentration 

B 
Grab 
Composite 

•I Grab-Composite 

Samoie Data 
:01or Description: (Sand. Uay, Dry: Moist, Wet, etc.) 

j. vn I;; I& c /cc’/ 

’ lbservations / Notes 

I Organic Inorganic 

Traffic Rcoon # 

Tag I 
I’ 

Date Shipped I I 

Time Shipped I 
Lab 



SAMPLELOCSHEET 
0 Surface Soil 

8 
Subsurface Soil 
Sediment 

0 Lagoon /Pond 
0 Other 

Page of -- - 

Case #- 

BY 

Project Site Name &/ /et/c LJarm;mc~e~ Project Site Number 6 7.73 
NUSSourceNo. J&--/-p23-0! Source Location J:+ci x p dp $>I’7 c .;3r 

Sample Method: 

ba&Lt / /;.s. -+a~! 
Depth Sampted: 

I 

Sample Date & Time: 

ttl M/46 i2cc 

Sampled By: 

Signature(s): 

Abxued)L/rQaeiz 
Type of Sample 

64 Low Concentration 
0 High Concentration 

1 
Grab 
Composite 

U Grab - Ccmposite 
_ 

Analvsis: 

un#- 
7-4 r- h eta IC 
p63+ / Of R 

-. 

I 

Comoosite Sample Oata. 
Samoie I Time I Color / Description 

# 

I 4. r 

I t 
t I 

1 
I 
1 

I I 
I 
t 

Samoie Data 
Ocscription: (Sand. Uay, Dry: Moist, Wet, etc.) 

‘WC-k 0 9pwl 

Observations / Notes 

1 

1. 

I Organic I Inorganrc 

Traffic Rcoon X 

Tag I 

. 

AB# _ I 

Date Shiopcd ! 
Time Shiooed I 

Lab 

1. 

Voiume 
I I 



:~T&IB~(jN NUS SAMPLE LOG SHEET 
w Environmentd Corporation c] Surface Soil 

@ Subsurface Soil 
IJ Sediment 

Page .-, of 

Case C 

BY 

Project Site Name jj &tic LJarm; h5 +@v Project Site Number OBP3 
NUSSourceNo. 5 g- 7Pp-i -O! Source Location cd C Pnc- 5210. 7236 __ 

Sampie Method: Composite Samole Oats 

bacLLae D.5. +c’L4f Sampie 1 Time I Color / Description 
Depth Sampled: 

a.9 I I 
Sampie &ate & Time: . 

y//q 146 I(20 I I 
Sampted By: I 

9cJ I 
Signature(t): 

hk%Lhd& I 
Type of Sample I 

B 
Low Concentration I 

I 

B 

High Concentration 
Grab 
Composite 

Samoie Data 

0 Grab - Composite ,Color Oescription: (Smnd, Ury, Dly; Moist. Wet, etc.) 

red -be‘, x I + .d c IcaJ’ 
, 

Analvsis: Observations / Notes 
dok 

T-AL iv, &+,I~ 
kW! -ztw 

1 

. 

I 
I Orqrnic I lnoqrnic 

Traffic Rcwn # 1 

. 



mamwIBUJjtJ()N NUS SAMPLE LOG SHEET 
,P-- m111 IJJ Environmental Corporation fJ Surface Soii 

aSubsurface Soii 
‘0 Sediment 

,I= 

Paw of 

Case #_. 

BY 

Sample Method: 

6ctcl&2 /J.S. -trowel 
Depth Sampied: 

Samoie 
Comoosite Samole Data 

Time I Color/Description 

Sample Date &Time: . , 

64-f 

Type of Sample 
Low Concentration 

B 

High Concentration 
Crab 
Composite 
Grab - Composite 

I I I 

1 

I 
I 

Sampie Data 
Color Description: (Sand, cloy. Dry: Moist, Wet, ttc,,) - 

Anaivsit: 



t#ibT&IBURTON NUS SAMPLE ‘*’ SHEET 
\J Environmental Corporaabn 0 Surface Soil 

G Subsurface Soil 
0 Sediment 
(J Lagoon/Pond 
B Other dtvm c-~~~-L&I 

Paw ,- of 

Case # 

BY 

Project Site Name rJ&hJC L/Ci;rh;cz5+Pr Project Site Number h 2783 

NUS S,ource No. 1~ --l-p 2 4 - o [ Source Location F; 46 0 ~~13 J ado I Q Icr 

iampte Method: Comoosite Samote Data 

bcd&e /J-J. -F rcwt t Samofe I Time I Color/Description 

Depth Sampled: 
A. t I I 

Sample Date & Time: . 

Q-h!qd 17-3~ I I 
Sampled By: I 

! 
Signature(s): 

&.Jyb& I 
I I 

Type of Sample ! I 

B 
Low Concentration . 

~ hi”, Concentration I I 

0 Composite 
Samole Data 

IJ Crab - Composite 

I or9rtw I lnorpwc 

Traffic Resort # 

Tag # 

A8U I 1 
Date Shioped I 
Time Shipped 

lab . 

Volume . . 

1 



~~HALLIBURTON NUS 
\w Environmental Corporation 

.- 

SAMPLE LOGSiiEET 
0 Surface Soil 

I!?- 
Subsurface Soil 
Sediment 

a Lagoon /Pond 
0 Other 

Page 
Case #- 

BY 

Project Site Name d L&.LJc tJ&um,; i,> t& Project Site Number 6 KY3 
NUS Source No. FL- f F’A 6 - 6.3 Source Location J?-+f? 6 m 17 -5 J~D p i&T 

Sampte Method: Comoosite Samole Data 
I) 

.La&hat / AS +,d)’ I Time I Cotor! Description 
Depth Sampied: ’ 

ti’ 1 I 

Sample Date & Time: 
til ,~JuL: i SilT 

Sampled’Ey: I I 

84 
Signature(s)g 

1 
I I 

Type of Sampie 

Low Concentration 

I!!! 

High Concentration 
Crab 
Composite 

U Grab - Composite 

Analvsis: 1 Observations / Notes 

I 

traffic Report # 

Tag I 

I Inorganic 

AR I r 
Date Shipped I I 
Time Shiopd 

lab 

r 
Volume 

I 

. . 



SOLlD/SOILfSEDIMENT 
SAMPLE LOG SHEET 

Brawn & Root fdwifnnmental 
Surface Soil 
Subsurface Soil 

El Sediment Lagoon/Pond 
q Other 

Project Site Name AIR WC Wa EM//~ S+ c ;c Project Site Number CTU ;ZSZ 

Source Number 56 - rP- x7 - WI Source Location SJtP 6 

Sample Method: Composite Sample Data 

s’f.eee I Trrtwe / Sample Time I Color and Description 

36 .- 90 ‘l 
Sampte Date & Time: 

Z//T//r7 /ooo 
Sampled by: 

I I 

I I 

I I 

& fl- 
Sample Type 

Color 

I I 

Sample Data 
1 Descriotion: (Sand, Clay, Dry, Moist, Wet, etc.) 

X--- 

_-.. 



Brawn & Root Environmental 

SOLID/SOIUSEDIMENT 
SAMPLE LOG SHEET 

Surface Soil 
Subsurface Soil 

q Sediment 
Lagoon/Pond 
Other 

Project Site Name AI A WC Wa r”& f/? 5 f c i” Project Site Number CT0 asz 

Source Number 56 - y-p- 127-06 Source Location SJt@ f; 

6 0 .‘- 6 6 
Sample Date & Time: 

Sampted by: 
I 

I 1 
I I 1 r 

(L:ka/f/rS Le(,rJY I I 
Signature(s): 

I I 

wow Concentration 
q High Concentration 

Obsenrations and Notes 



SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

Brown & Root Environmental 

q Surface Soil 
w Subsurface Soil 

B Sediment Lagoon/Pond 
q Other 

Project Site Name Al A WC #a r”~ /flS fc Y Project Site Number (7-0 252 

Source Number S6 - 7-P - 2 7 - / 0 Source Location SJt-P 6 



8rown 81 Rnut Ehvironmentai 

SOLID/SOIUSEDlMENT 
SAMPLE LOG SHEET 

Surface Soil 
Subsurface Soil 

q Sediment 
H La;;xVPond 

Project Site Name h/AUK War”fl//75S c f Project Site Number CT0 252 

Source Number s6-T3- 24-07 source Lodon sJ+P k 

t//7/97 I I 

Sampted by: 
I I 

CitJ??.iC5 Hcv/Cf 

Signature(s): I 1 

/z$dMA-~~ I 
Sample Type 

d Low Concentration I 
q High Concentration I 
UGrab Sampte Data 
•J Composite Color Description: (Sand. Clay, Dry, Moist, Wet, etc.) 
11 Grab - Composite k/s+7 k-D 
Ana tysis 1 Preservative: /JiQ L k WL f s-‘///y Lfucy‘ 

m TCL VOAs 1 dark, 4°C Sample Location Map 
MTCL SVOAs 1 da&k 4% 

pJTCL FkvPCBs 1 dalk,4”C 

u TAL Metals 1 4% 

Cyanide 1 4% 

I 
rrz-60 

m . . -^.-r_ -1. 

- 
I 

1 Cansf’Jctrq ,- _ _ 
I -1 f//U9 1 

I 
 ̂ - 

1 Ftl/ 

1 l>LdwS 

I 
W&f</ I ’ 

we+<, ’ 

I 
p?lusdr, I 

41 
I- - _- ( co 45-a W~C’6D#j 

I I 

Observations and Notes 1 ctc&cs I 
- - -(g&y r’p -zs-i,; - -’ 

q Duplicate sample taken ;t’# f’TL, @T ~~?hh 

M/ 4 : UICY f T’ $.tid) #j 7 5 CL 6:* PC c.e ~$wi@~,d 

KJC FL R,g ti cl; 



Brewn & Roat Emiranmental 

SOLlDISOIUSEDlMENT 
SAMPLE LOG SHEET 

Surface Soil 
Subsurface Soil 

q Sediment 
q Lagoon/Pond 
q Other 

Project Site Name AlAWL #afl&/flSf c P Project Site Number CW 251 

Source Number 5 6 - ‘7-p .- t 9 - UJ 1 source Location sJ & 6 

[a-Low Concentration 
q High Concentration 
WGrab 
fl Composite 

L 
Rwmm 4151% 



. . 

F-7 SOLID/SOIUSEDIMENT 
SAMPLE LOG SHEET 

Brown & Root Environmental 

q Surface Soil 
w Subsurface Soil 

B Sediment Lagoon/Pond 
q Other 

Project Site Name AlAuK War/r7/f7sf e f Project Site Number CT0 252 

Source Number S’6 - I P- 2 9 - 0 3 source Lo&on sJ fP k 

“-\ 

Sample Method: 
*+&2J,Iewe s+e?e / Tfitwel 

Depth Sampled: 

Composite Sample Data 
Sample I Time I Color and Description 

80 -9isr 
Sample Date h Time: 

I I 

I 

Sampled by: 

C*;crr’i~S Hryf 
Signature(s): 

I I 

1 I 

I 

&&A e%%f I-- 
Sample Type 

IT Low Concentration 

I I 
I I 

0 Composite 

-~- 
LLnaivsis . . ..--. --- 

WTCL VOAs 

I Preservative: 
1 dark. 4°C 

I 

1 Samole Location Map .r.- --- -- p, 24-u- JIG 

I 
Observations and Notes 



SOLID/SOIUSEDIMENT 
SAMPLE LOG SHEET 

Brown & Rocst EhviranmenWl 

Subsurface Soil 
q Sediment 
q tl zf$n/Pond 

Project Site Name AIAWC Waf&h7Sf L ,+ Project Site Number CT0 2sZ 

Source Number 5 6 - Tf’- 29 --W t Source Location sJ+t%’ k 

Sample Method: 
e+&ra,lec~ s+ce f ThY~c 1 

Depth Sampled: 
“b /f 

90. - 7 

Sample Date 8 Time: 
2 //g/-4 7 (IPSO 

Sampkd by: 

wow Concentration 
q High Concentration 
n/Grab 
fJ Composite 

- 
.I iA- TCL Rwi6PCBs 1 dark, 4°C 
Y ~~- 

WAL Metals 

1 Cvanide 

1 

1 4% 

I 4°C 

1 
Observations and Notes 

Composite Sample Data 
Sample I Time I Color and Description 

I 1 
I I 

I 

I I 

I I 
I 

I I ,_c. 

I 

I I 

Color 1 DeSCriDtiDn: (Sand. Clav. DIV. Moist. Wet. etc.\ 

25&-i/s 



SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

Brawn 4% Roof Environmental 

Project Site Name A/AWL #arM/ns# L r 

Source Number 56- T-P- 29- .@3 

q Surface Soil 
8’ Subsurface Soil 

I3 Sedime”t q La;IylPond 

Project Site Number CT0 LUTZ. 

Source Location Stte- 6 

Sample Method: 
ste?e f -rrrrwe 

v(p- f&’ 
Sample Date & Time: 

2 l/W97 12 4s 
Sampled by: 

G /21;lu“h5 LL?ttiltfl 
Signature(s): 

Composite Sampie Data 
Sample I lime I Color and Description 

I I 

I 

I 
I 



c. 

Brawn & Root Environmental 

SOLID/SOIUSEDIMENT 
SAMPLE LOG SHEET 

Surface Soil 
Subsurface Soil 

B Sediment 
q 

Lagoon/Pond 
Other 

Project Site Name A/AWL #ar”*t7/flsf L f Project Site Number C73 as2 

Source Number s-6- T-P- 24-09 Source Location Srte 6 



SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

Bmwn & Root Envifonmental 
Surface Soil 
Subsurface Soil 

El Sediment 
q Lagoon/Pond 
Cl Other 

Project Site Name A/A WC Wa f&/f7 5 f e *“- Project Site Number CT0 2252 

Source Number SC - TP - 3 I -0 5- Source Location 5~ +e 6 



- 
SOLlD/SOIUSEDIMENT 
SAMPLE LOG SHEET 

Brawn & Root E!mimnmental 

kk 
Surface Soil 
Subsurface Soil 

Cl Sediment 

I3 
Lagoon/Pond 
Other 

Project Site Name AIA u/C l-0~1 rrrr/fl sf c f Project Site Number C=TO ZsZ 

Source Number SG-7-P- g/-o7 source Location sJ +e 6 

Sample Method: 

S??&ld/a!w~ *e-f! i 7h-!Jel 
Depth Sampkd: 

so-SL 
Sample Date & Time: 

2//q/47 OS23 
Sampkd by: 

ihsr//2r M/‘Y/f 
Signature(s): 

&g&&da& k+%H 

Composite Sample Data i 
Sample lime I Color and Description t 

I 
I I i 

I 
I I t 

I I 
I 

I 

I I ,.,-- 

Sample Type ! ! 
m Low Concentration 
q High Concentration 
WGrab 
q Composite Color 

I I 

Sample Data 
1 Description: (Sand. Clay, Dry, Moist. Wet. etc.) 

I- 
I 

I- UYsi 



SOLlD/SOlUSEDIMENT 
SAMPLE LOG SHEET 

Brawn 81 Root Envimnmental 
Surface Soil 
Subsurface Soil 

B 
Sediment 
Lagoon/Pond 

Cl Other 

Project Site Name #A WC Wa rflR/lS f e f Project Site Number CT0 as2 

Source Number S.d- ~P-3a- or Source Location .sJt@ 6 

60-66 yK 
Sample Date & Time: 

2//9/9’j, i/P s 
Sampled by: 

m Low Concentration 
0 High Concentration 
WGrab 
0 Composite 

I 
Obsenrations and Notes 

WC ii .76+id. 

Composite Sample Data I 
Sample I Time I Color and Description j 

I I 

I 1 
I I 

Color 
Sample Data 

1 Descnotion: (Sand. Clay, Dly. Moist, Wet, etc.) 

iipff 
/Lr/l? 4-223 5, /I y Cf’.+-u/ 

Sample Location Map 
1 

f IL-6 t? 

I 



SOLlDISOIUSEDlMENT 
SAMPLE LOG SHEET 

Emwn & Root Envimnmentai 
q Surface Soil 
w Subsurface Soil 
q Sediment 
0 
II 

Lagoon/Pond 
Other 

Project Site Name A/AWL Uar~mSf c Y Project Site Number CT0 252 

Source Number S6 - Tf7- 7 2 -07 Source Location sJ+e 6 

1//9/47 
Sampled by: 

J4ru/i-5 Mt?%?/~ 
Signature(s): 

m Low Concentration 
0 High Concentration 
WGrab 
q Composite - 
n Grab - Composite 
Analysis 
R2Tx VOAS 

1 Preservative: 
1 dark. 4’C 

1 

Observations and Notes 

I 
I I 

I 

I I 

Sample Data 
Color Description: (Sand. Clay, Dry, Moist, Wet, etc.) 
tr9lr i &.//y L/Py uff +3 A9cir K/r ,xh--vPis 

tsc-Gd4 

Sample Location Map 
I T&C 6 B 

i 



SOLlD/SOlUSEDlMENT 
SAMPLE LOG SHEET 

Ehwn & Raat Envimnmentai 
q Surface Soil 
a’ Subsurface Soil 

B 
Sediment 
Lagoon/Pond 

q Other 

Project Site Name -&A WC Wa r”&/# S f c l + Project Site Number CT@ 252. 

Source Number Sk- T r - 3 z - fl39 source hation sJe!?? 6 

Sample Method: 

Sample Date & Time: 
z//r/q7 /IYfr 

Sampied by: 

‘c.4 at 45 &if, 7-l” 
Signature(s): 

&g&& @$i+%l 
Sample Type 

m Low Concentration 
q High Concentration 
WGrab 
q Composite 
J-J Grab - Composite 
Analysis 1 Pfesewative: 
mTCL VOAs 1 da& 4°C 

- UYs6 

Composrte Sampte Data 
Sample I Time I Color and Description 

1 

I 

1 

I I 

I I 

1 

Sample Data 
Color Description: (Sand. Clay. Dry. Moist, Wet etc.) 

$/wn Sf / fyf se? n*-1 /uor-S 14 

Sample Location Map 
i f/L-N 

\ 

i 



SOLID/SOIUSEDIMENT 
SAMPLE LOG SHEET 

Bmwn & Rout Envimnmentai 
q 

‘B 

B 

/ Surface Soil 
Subsurface Soil 
Sediment 
Lagoon/Pond 
Other 

Project Site Name NAWC #aref/n5f c f Project Site Number CT-0 ;tsz 

Source Number 5^6 ‘- 7-P -3 3 - w I Source Location 3~+- 6 

~~~ 
Sample Method: 
1 

Depth Sampled: _- 
36 - 4.2 =, 

Sample Date & Time: 

Cli#fllf 5 1Nr77fi 

Signature(s): 

Y- - 

Sampie Type 
m Low Concentration 
q High Concentration 
WGrab 
q Composite 
17 Grab - Composite 
Analysis 1 Preservative: 
mTCt VOAs 1 darlc. 4°C 

I 
I 

Observations and Notes 

Composite Sample Data I 
Sample ! Time I Color and Description I 

I I 

I I 
Sample Data 

Color Description: (Sand. Clay, Dry, Moist, Wet. etc.) 

UJhl +L I-, 4 L Ljf& fe?..cf LkG4d’/L7 /f-c t sf/-’ L 
-3 f/ / I-& / 

Sample Location Map I 
T/<-i5 E 

I 



SOLID/SOIUSEDIMENT 
SAMPLE LOG SHEET 

Emwn & Rmt Envimnmentd 
q Surface Soil 
w Subsurface Soil 

El 
Sediment 
Lagoon/Pond 

0 Other 

ProjectSReName UAWC #af#/HSf c r4 Project Site Number CT0 7cSZ 

Source Number 56 - r-p- 73 -0 3 Source Location SI fr4 6 

sample Method: 
e+LLI/)l&e+? c+el?z f .7-~&Wc: / 

Jeptb Sampled: 
30 -36 ” 

sample Date & Time: 
Z//4//7 /V/D 

Wnpled by: 

E Low Concentration 
0 High Concentration 
[g(Grab 
q Composite 
p Grab - Composite 
Analysis 
WTC’ VOAs 
1 A’ TCL SVOAs 

1 Preservative: 
1 dark. 4°C 

1 dark, 4°C 

-; 

Obsenrations and Notes 

Composite Sample Data 
Sample I lime I Color and Description 

I 1 

Color 
Sample Data t 

I Descriotion: (Sand. Clav. Ow. Moist. Wet. etc.1 

I 

Sample Location Map 

I 



&own & Rcmt Environmental 

SOLID/SOIUSEDlMENT 
SAMPLE LOG SHEET 

Surface Soil 
Subsurface Soil 

H 
Sediment 

cl 
Lagoon/Pond 
Other 

Project Site Name #A WC Wa rir7m Sl c r+ Project Site Number CT0 ZZSZ 

Source Number 56 - TP- 3 1 -45 SOUrCe Location 3~+e 6 

Sample Method: 

to-&6ff 
Sample Date & lime: 

2 //6//7 /Y349 

Sampled by: 

d’fj RI /t-s @@-KY/’ 
Signature(s): 

,4+-i%& @P-f 
Sample Type 

u Low Concentration 
q High Concentration 
EGrab 
q Composite 
fl Grab - Composite 

1 Preservative: 

I 

Observations and Notes 

Composite SamDie Data 
Sample I Time I Color and Description 

1 1 
I I 

I I 

I I f 
.: 

I I 
!c. 

I I 
1 1 

I I 

Color 
Sample Data 

1 Description: (Sand. Clay, Dry, Moist, Wet. etc.) 

L 



SAMPLE LOG SIiEET 

Brawn & Rcxst Envimnmerttai 
Surface Soil 
Subsurface Soil 

Eii3 
Sediment 

q 
Lagoon/Pond 
Other 

Project Site Name UA WC Ua K-M/# 5+ c ;c Project Site Number 430 X52 

Source Number S6 - Tp- 33 - n ? Source Location s4 fry k 

Sample Method: Composite Sampte Data 
Sample I Time I COlOr and Description 

Signature(s): 

d&d N 
I 

&&&4+- I 
Sadple Type I 

u Low Concentration I 
q High Concentration I 
WGrab Sample Oata 
•J Composite Color Description: (Sand. Clay, Dry, Moist, Wet. etc.) 
17 Grab - Composite 
Analysis 

b/cTiu r~ 
1 Preservative: d ikydY 4,/f wi /4? , Pr’ k i/,y rw.=o 755 

Q.,,./ &.,-‘/c/r 
WTCL VOAs 1 dark. 4°C 1 Sampie Location Map 

dark. 4% 1 TS-bE 

I 

I 96 . fI’-3 3 .-0 7 



:. ‘-, 

: 
_. ,. 

. . 

Llrrnnrn 4% Root Environmental 

SOLfDfSOIlJSEDlMENT 
SAMPLE LOG SHEET 

n. Surface Soil 
E Subsurface Soil 

Sediment 
q Lagoon/Pond 
q Other 

Project Site Name AlAWL &Ja r”&/fl Sfc ic Project Site Number cm 252 

Source Number 5 6 - T-p - 3 3 --r3 8 Source Lo~tbn sJ fP 6 

Sample Method: 

u Low Concentration 
q High Concentration 
EGrab 
u Composite 
n Grab - Composite 
Analysis 
@‘TCL VOAs 

u TCL SUOAs 

)yJ TCLr?@vPCBS 

u TAL Metals 

)J Cyanide 

1 Preservative: 
1 dark, 4% 

1 dark, 4% 

dark. 4°C 

4% 

4% 

i 

Observations and Notes 

Composite Sample Data i 
Sample I Time I Color and Des&ion i 

! 

I I 

Color 

I 1 

Sample Data 
1 Description: (Sand. Clay, Dry, Moist. Wet. etc.) 

f 
Sample Location Map i 7/i-4 E 



,.. .,. .,., . 

SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET \ 

Brawn & Root Enviranmentai 

.B 
Surface Soil 
Subsurface Soil 

q Sediment 
q Lagoon/Pond 
q Other 

Project Site Name Al A WC #a r”lrl/fls f c P Project Site Number CT0 X52. 

Source Number 5 b - 7-P - .3 Y -0 zf Source Location so tp 6 

Sample Method: 
*+A ~n/ece <fee f ~rfzw~c / 

Depth Sampled: 
6O-G&*8 

Sample Date & Time: 
Z!aOO(97 i5f 0 -~ 

Sampled by: 

d&d s+==%wv 
Sample Type 

r Low Concentration 
J High Concentration 
TGrab 
1 Composite 
7 Grab - Composite 
halysis I Preservstive: 
PTCL VOAS 1 dark, 4°C 

1 

Observations and Notes 

snna 4151% 

Composrte Sample Data I 
Sample I Time I Color and Description I 

I 1 1 

I I I 
! 

I I I 
1 

I I I 
! 

I I I 

I 

Color 

I 
Sample Data 

Descriotion: (Sand. Clay, Dry, Moist, Wet. etc.) 

Sample Location Map 



_. 
SOLWSOIUSEDIMENT 
SAMPLE LOG SHEET 

Brawn & Rout Envimxneniai 
Surface Soil 
Subsurface Soil 

El 
Sediment 

q 
Lagoon/Poqd 
Other 

Project Site Name AI A WC Wa ~#/fl S f c f Project Site Number CT0 252 

Source Number Cb - T P- P Y- 0 3 Source Location s3 tp (; 

Sample Method: 
P+&Iflf seee ~#A?! f n29wc / 

Depth Sampled: 
go-f?& 

Sample Date & Time: 
L/Z~l97 15-l s- 

Sampled by: 

Lc,&///S &f/9/’ 
Signature(s): 

u Low Concentration 
•: High Concentration 
WGrab 
0 Composite 
fl Grab - Composite 
Analysis Preservative: 

dark, 4% 

Composite Sample Data 
Sample I Time I Color and Description 

I 
I 

I 

I 
I -._ 

I 
I 
I 

Samole Oats 
Solor ) Description: (SaAd. Clay, Dry, Moist, Wet. etc.) 

l3/5w4 5’, /f, ~‘/a~ &,fh (oA/Y~/~ 

Sample Location Map I 772-6 E 

wmm UY% 



SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

8rawn & Root Environmental 
q 
W is~EEfSoil 
q Sediment 

Lagoon/Pond 
Other 

Project Site Name AJ A WC Ua PM ~0 S f c 8” Project Site Number CT0 as-Z 

Source Number zT4 - Tp-SY-0 4 Source Location so +e 6 

Sample Method: 

/OS - /iv 
Sample Date & Time: 

z/zoj97 i5-v 0 
Sampled by: 

Signature(s): 

u Low Concentration 
q High Concentration 
WGrab 
q Composite 
Jl Grab - Composite 
Analysis Preservative: 

dark. 4% 

; 

Observations and Notes 

fJ Duplicate sample taken 

Composite Sample Data 
Sample Time I Color and Description 

I 

I 

I 

I 

I 

I I 
I I 

Sample Data 
Descnption: (Sand, Clay, Dry, Moist, Wet, etc.) 

5-l / fy L /a -/ 

Sample Location Map 



SOLIDlSOIUSEDlMENT 
SAMPLE LOG SHEET 

Brown & Root Envhnmental 
Surface Soil 
Subsurface Soil 

B 
Sediment 

q 
LagooniPond 
Other 

Project Site Name AIA WC Wa r”~/fl Sf c ic Project Site Number CT0 as2 

Source Number sI; .- ?Y- -35 - 0 7 Source Location 51 fw 6 

Sample Method: 

$0 -- $6 Jf 
Sample Date & Time: 

Zjllll43 
Sampled by: 

Lk u.u./lS in;frY/ /f 
Signature(s): 

/&A 4%+?? 
Saniple Type 

m Low Concentration 
q High Concentration 
WGrab 
q Composite - 
fl Grab - Composite 
Analysis 
mTCt VOAS 

1 ,A’ TCL SVOAs 

Preservative: 
dark. 4°C 

dark, 4% 

I 

Observations and Notes 

Composite Sample Data 
Sample I Time I Color and Oescnotion 

I I 

I I 

I I 
. . ..v.. 

I I .rc-- 

I 

Sample Data 
Color Description: (Sand. Clay, Dry, Moist. Wet. etc.) 

t3lac Ic v/sr 0-s .c O&i>C 67 /‘UI4 .ccr e-r-& &.P /, 

Sample Locatton Map 

- 
r-8 

- - - - 
@S” 

rp-3s-07 

i-12-y 

.- - - 



_ .- I ,. 

&own & Root Envircmnental 

SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

q Surface Soil 
-g Subsurface Soil 

El 
Sediment 
Lagoon/Pond 

U Other 

Project Site Name #A WC Wa r~ /fi 5 f c f Project Site Number CT0 ;z 52 

Source Number 36 - 7-P - 3s - o S Source Location sr+‘p 6 

Sample Method: 

92- +frfC 
Sample Date & Time: 

ci-l av I, 9 /q&T&* 

Signature(s): 

m Low Concentration 
q High Concentration 
WGrab 
c] Composite 
fl Grab - Composite 
Anaiysis 1 Preservative: 

dark. 4°C 

Composite Sample Data 
Sample I Time I Color and Description 

I 
I 

1 
I 

I 

I 
I 

I 

I 

Color 
darlL 

Sample Data 
1 Descnotion: (Sand. Clay, Dry, IMoist. Wet. etc.) 

I 5 /fil 5.LecJ 
1 

Sample Location Map 



SOLID/SOIUSEDIMENT 
SAMPLE LOG SHEET 

Brawn & Root Environmental 
q 
W ~~~~Soil 

El 
Sediment 
Lagoon/Pond 

0: Other 

Project Site Name At A WC Wa t-m N/I 5 f c ,+ Project Site Number C70 2,62 

Source Number $;6 - Tra- 7 A- LU i Source Location s/te 6 

Sample Method: 
*+fiI#?/eee Sfecer I n.+ucl 

Depth Sampled: ,, 
go -- 96 c. 

Sample Date & Time: 

Sampled by: I I 

Chu/leS WCyCf” 

Signature(s): 

B Low Concentration 
q High Concentration 
WGrab 
q Composite 
r Grab - Composite 
Analysis 
%TCL VOAs 

d TCL SVOAs 

& TCL &aUPCBs 

)j TAL Metals 

1 I Cvanide 

Preservative: 
dark, 4°C 

dark. 4% 

dark, 4% 

4% 

4% 

I 

Observations and Notes 

Composite Samole Data 
Sample 1 Time I Color and Description 

I 1 
I I 

I I 

I I 

Color 

1 I 

. Sample Data 
1 Description: (Sand. Clay. Ory, Moist, Wet, etc.) 

Sample Location Map 

I I 

f i I 
t u- -- Q L -TP-36 -W) 4tc-‘yQ - - - 



SOLID/SOlUSEDlMENT 
SAMPLE LOG SHEET 

Brawn & Rmt Emhcnmentaf 
Surface Soil 
Subsurface Soil 

El 
Sediment 
Lagoon/Pond 

q Other 

Project Site Name A/A WC Wa WHIMS+ c ,+ Project Site Number CT4 as2 

Source Number a.6 - T-P- 3.6 - D 7 Source Location s3 +e 6 

Sample Method: 

t&-J .- g4 f/ 

Sample Date 8 Time: 
2 /Z//47 

Sampled by: 

.GkVL L .&t&q//’ 
Signature(s): 

/&&&’ 4#%&? 
’ Sample Type 

m Low Concentration 
q High Concentration 
Cq/Grab 
0 Composite 
17 Grab - Composite 
Analysis 
WTCL VOAs 

&j’ TCL SVOAs 

u TCL Pss?iPCBs 

u TAL Metals 

b Cyantie 

1 Preservative: 
dark. 4°C 

dark. 4°C 

dark, 4% 
4% 

1 4% 

I 

1 

Observations and Notes 

Composite Sample Data 
Sample ! Time ! Color and Description 

I I 

I 

I I 

I 

I 

I 
I 



SOLlDISOIUSEDlMENT 
SAMPLE LOG SHEET 

Brawn & Rmt Envircrmentai 
q Surface Soil 
g Subsurface Soil 

Sediment 
&&rt/Pond 

Project Site Name A/AWL Ua r”~1/75+ c iL Project Site Number CT0 asz 

Source Number S6 - TP- 34,,, Source Location S/f-r’ 6 

Sample Method: Composite Sample Data 
Sample ! The ! Color and Description 

I 0 6 .- //Y 

Sample Date & Time: 
.z/ z//47 /s3s 

Sampfad by: 

Sample Type 
m Low Concentration 
n High Concentration 
WGrab . . 
0 Composite 
fl Grab - Composite 
Analysis 1 Preservative: 
mTCL VOAs 1 dark. 4°C 

; 

Observations and Notes 

q Duplicate sample taken 

I 

I 

I I 

I 

I I 

Color 

I 1 

I I 
-- 

1 

I I 

i 

Sample Data I 
1 Description: (Sand. Clay, Dry, Moist. Wet, etc.) t 

I I 
Sample Location Map 

22Q.‘/lO 
I 

2zC -/Y6 
I 

- 

- 

I 4’ I 
I 
, @ 56-+1-7-36-~)q _ - -1 



‘. 

SOLID/SOlUSEDIMENT 
SAMPLE LOG SHEET 

Brown & Root Envircmnent.al 

,k 
Surface Soil 
Subsurface Soil 

8 
Sediment 

o f;qTlPond 

Project Site Name A/A&X tWat-~/flSf c iL Project Site Number CT0 2552 

Source Number S% - TP-3S- Uf Source Location 58 +P 44 

Sample Method: 

q”gff 
Sample Date & Time: 

z/z 419.7 /LHB 
Sampied by: 

&zTs&&G H=yi?=f. 
Sample Type 

u Low Concentration 
q High Concentration 
EGrab 
q Composite 
J1 Grab - Composite 
Analysis Prssewative: 

da*, 4% 

Composite Sample Data 
Sample I Time I Color and Description 

Color 

I 

Sample Data 
1 Description: (Sand. Clay, Dry. Moist, Wet, etc.) 



,a: : ., 

SOLIDISOIUSEDIMENT 
SAMPLE LOG SWEET 

Bmwn & Rout Envircnmental 

Project Site Name UAWC #ar”&/f75f c .-- Project Site Number CT0 252 

Source Number 5.4 @ Tp- 19-0 f Source Location SJ+P 6 

&a -‘I 6 ” 
Sample Date & lime: 

t / 2 +/q7. 
Sampled by: 

13os- 

Signature(s): 

B Low Concentration 
m High Concentration 
UGrab 
q Composite 
n Grab - Composite 
Analysis 
i?TCL VOAs 

1 Preservative: 
1 dark. CC 

1 

Observations and Notes 

wmw UYfd 

Composite Sample Data I 
Sample I Time I Color and Description ! 

I 1 
I I 

I I 

1 1 
I I 

7 

Sample Data 
Color Description: (Sand. Clay, Dry, Moist, Wet, etc.) 

c , f4+ K~c?tyn 5, / f7 Cf’@Y 

Sample Location Map 

,- 



. . .., -. ., 

. . SOLiDISOIUSEDlMENT 
SAMPLE LOG SHEET 

Brawn & Rmt Erwirc~mentai 

q Surface Soil 
:a’ Subsurface Soil 

s Sediment Lagoon/Pond 
q Other 

Project Site Name AtA WC Lila f#//r 5f e I Project Site Number CT0 xsz 

Source Number s 6 - T-P- 3 s - L) 7 Source Location SI+P’ 6 

Sampte Method: 

90 - gg ;’ 

Sample Date a Time: 
2/24/c/7 I37.L 

Sampled by: 

L Lr 62, i/s- ie/uy /y. 

Signature(s): 

u Low Concentration 
q High Concentration 
UGrab 
q Composite 
p Grab - Composite 
Analysis 1 Preservative: 

Composite Sample Data 
Sample I Time I Color and Descnotion 

Color 

1 I 

Sample Data 
Description: (Sand. Clay, Dry, Moist. Wet. etc.) 

C/R&, &‘/ f& G.-~ad& / 

!3S;- /z5 /S-/65 

----I 
I 7’; I 

T-- 



Brawn & Rod Emfirenmentai 

q Sediment 
q Lagoon/Pond 
q Other 

Project Site Name AI A WC Wa r/*7 00 5 # c 8+ Project Site Number cm a52 

Source Number ~‘4 p TP- 38 - 00 Source Location SJ+* k 

sample Method: 
9+&ln/ec* ctee / nw~l 

depth Sampled: 
97- 40” 
rc C. 

sample Date a Time: 
t / t4 147 

jampied by: 

L k&I //5 H/y/” 
%gnature(s): 

&A * 
Sample Type 

B Low Concentration 
•. High Concentration 
[q(Grab 
q Composite 
[1 Grab - Composite 
Analysis 1 Preservative: 
‘STCL VOAs 1 dark, 4% 

d TCt SVOAs 1 dark. 4% 

& TCL P@t/PCBs 1 dark, 4°C 

d TAL Metals 1 4% 

J Cyan& 1 4% 

I 

I 

1 

Observations and Notes 

Composite Sampte Data 
Sample I Time I Color and Oescriotion 

I I 
! ! 

I I 
I 

- ‘-‘ 

Color 
Sampte Data 

1 Descriotion: (Sand. Clav. Drv. Moist. Wet. etc.) 

Sample Location Map I 



_. SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

mn & Raat EnvircnmerW 
Surface Soif 
Subsurface Soil 

B 
Sediment 

•1 
Lagoon/Pond 
Other 

Project Site Name AIAW~Z Wa rd/#sf c f Project Site Number cm as52 

Source Number 3&,-7p- 39- 09 Source Location sJ+P 6 

fiz--Tic” 
Sample Date & Time: 

2 / f s-/9 7 69’/3 
Sampled by: 

Cr;G,//f4 l”r’/y/@ 
Signature(s): 

,&$&zz?A eqj?3%@ 
Sample Type 

E Low Concentration 
q High Concentration 
EGrab 
[II Composite 
j-j Grab - Composite 
Analysis 1 Preservative: 
WTCL VOAs 1 da&. 4% 

I 

I 
Observations and Notes 

Composite Sample Data 
Sample I Time I Color and Descriotion 

Color 

I I 

Sampte Oata 
1 Descriotion: (Sand. Clay, Dry, Moist. Wet. etc.1 
I 



Brawn & Root Envirc~mental 

SOLID/SOIUSEDIMENT 
SAMPLE LOG SHEET 

q 
a’ ~Uu~~~Soil 
q Sediment 
cl Lagoon/Pond 
Cl Other 

Project Site Name AJ A WC WQ *“BV h-7 S f c I Project Site Number CT0 252 

Source Number 5‘ 6 - 7-P - P 4 - 0 4 Source Location satr? 6 

iample Method: 

jo,5- i/t 

iample Date & Time: 
22/25/4? 692 3 

iampkci by: 

L h&//f/ i @flu/// 

;ignature(s): 

r Low Concentration 
3 High Concentration 
TGrab 
c] Composite - 
n Grab - Composite 

Presewative: 

Compostte Sample Data 
Sample I Time I Color and Descriotion 

1 1 

I I 

I I 

I I 

I I 
~ 

I I 
_r-^ 

I I 

Sample Data 
Color Description: (Sand. Clay, Ory, Moist. Wet. etc.) 

&.n4~ ,g~sw d/U y7 s f /AC, c-‘f;c ey 

Sample Location Map 



SOLID/SOIUSEDIMENT 
SAMPLE LOG SHEET 

l3mwn & Raat Envircnmentat 

q Surface Soil 
w Subsurface Soil 

B 
Sediment 
Lagoon/Pond 

q Other 

Project Site Name #A WC #a t-~//t s f c ;c Project Site Number CT0 atz. 

Source Number S6 - TP- 4n -LZ P Source Location 3rte 6 

Sample Method: Composite Sample Data 

stee I -Th.ucl Sample I Time I Color and Description 

1 1 1 
3Y-l-ro” 

Sample Date & Time: 
t/zs-/97 153< 

Sampled by: 

d‘4ic,/ /fS l@fy(Y 
Signature(s): 

I I 

I I 

I I 

I I 

I- 
I 



SOLIDISOIUSEDIMENT 
SAMPLELOGSHEET 

Brown & Root Environmental 
Surface Soil 
Subsurface Soil 

Cl Sediment 
u n $gJn/Pond 

Project Site Name UA WC #a r-~/d S f e f Project Site Number CT0 as2 

Source Number 56 - T+ i/o -UC Source Location 5, f.e 6 

Sample Method: 
$ficzLJ~/eqe chef ?hwe~ 

Depth Sampled: 
cg-7Y e- 

Sample Date & Time: 
L/s-/f7 /2rw, 

Sampled by: 

L r; dC’ 4z= &q-./T 

Signature(s): 

&A sacj?fl 
Sample Type 

m Low Concentration 
0 High Concentration 
WGrab 
c] Composite 

Obsetiations and Notes 

Composite Sample Data 
Sample I Time I Color and Description 

I I 

I I 

I 

I 

I 
-- 

l 
I 

I 

Sample Location Map 

-_ 

. 



SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

Brawn & Root Envimnmental 
0’ Surface Soii 

8 
Subsurface Soil 
Sediment 
Lagoon/Pond 
Other 

Project Site Name NA WI iL/aPmmSh ,’ P Project Site Number CfP 25-J& 

Source Number 5 6 - S‘E - 1 o 0 Source Location S* fr 6 

Sample Method: 
si-cr//l/CSS Sfer.I rpowfz 1 

Depth Sampled: 
g & /Q ” 

Sample Date & Time: 

I 
Composite Sample Data 

Sample Time Color and Description 

I ! 

GLOW Concentration 
n High Concentration 
@Grab 
q Composite Color 

I I 

Sample Data 
) Descnption: (Sand. Clay, Dry, Moist, Wet, etc.) 

Anatvsis I Pre! 

b’TCL &i6tPCBs 
Y 

MTAL Metals 
u Cyanide 

Observations and Notes 

q Duplicate sample taken 

1 
l 



SOLID/SOIL/SEDIMENT 
SAMPLE LOG SHEET 

Brown 81 Rcx3t Envimnmental Ld Surface Soii 
i Subsurface Soil 

Sediment 
Lagoon/Pond 
Other 

Project Site Name NA u/L ic/u.fmj/?Skr! : .P Project Site Number cr-b 25-z 

Source Number 56 - ss- /o / Source Location Cc fp C; 

Sample Method: Composite Sample Data 
Shz?,/fJtss Sfec/ rpowe 1 Sample Time I Color and Description 

DepUr Sampled: 
6 - io /’ I I 

Sample Date & Time: 
21 to///7 /3s-0 I 

Sampted by: 
I I 

c h L?/’ /f 5. &WY 67 c d- 
Signature(s): I 

‘&G&d &kzii?w ,r I 
Sanffiie Type 

GLOW Concentration I 
q High Concentration 
WGrab Sample Data 
q Composite Color Description: (Sand. Clay, Dry, Moist, Wet. etc.) 
Jl Grab - Composite 
Analysis I Preservative: 

c/y4 / & $3 s,/F,y L/icy &/fl /-we A-d+*&&~ 
,‘PJ.’ c) 

DCL VOAS 1 dark. 4% Sample Location Map 
KTCL SVOAs 1 dark, 4°C 

JTCL PeduPCBs 1 dark, 4% 0 

wJ’TAL Metals 1 4% I 

J Cyanide 1 4% 
0 

I I a 
,75---‘YO 

I S6- s5 - /o/ 

I f 0 f?S- 50 
Observations and Notes I 

0 17s- -20 

0 Duplicate sample taken tic ;"iD E/ t*dk-h,-, I 

i 

i 7X- -/O 

.-v/l ., / & /&e+ f /;c;d,45 4 4 +34Pvi &f&~/~‘U~<~ 

6’; .“C fl$ c(/ 8 t?Si-c7 

-. 

.^. 



SOLlD/SOIUSEDIMENT 
SAMPLE LOG SHEET 

Brawn & Raot Envimnmentai Ef Surface Soil 
q 

B 

Subsurface Sdil 
Sediment 

q 
Lagoon/Pond 
Other 

Project Site Name #A w/ ic/afmtfiSh .’ ./ Project Site Number cro 25-z 

Source Number 5 6’ - 5s - io 2 Source Location Sr fr A 

Sample Method: 
~hPf/;r/~ss Sfeci ?-~d,iy& 1 

Dezn Sampled: 
6 - jo .+ 

Sampie Date & lime: 
L/Zc/ef /4tc 

Sampied by: 

Q/Low Concentration 
•: High Concentration 
IE3/Grab 
0 Composite 
p Grab - Composite 
Anaiysis 
EiTCL VOAS 

1 Preservative: 
1 dark, 4% 

; 

1 

Observations and Notes 

Composite Sample Da& 
Sample I Time I CoIor and Description 

Color 
Sample Data 

Description: (Sand. Clay, Dry, Moist, Wet. etc.) 

Sf /+y L/d-y &-‘ IF& Y * .LPC k lL?,j /se-.-.-ll_r 

-ar?w, 1 
Sample Location Map 



SOLJD/SOIL/SEDiM,ENT 
SAMPLE LOG SHEET 

Brawn & Raat Enviranmentai 
n/ Surface Soil 
q Subsurface Soil 

El 
Sediment 

q 
Lagoon/Pond 
Other 

Project Site Name NAuJL il/aemtf,SbE P Project Site Number CT-i0 2s;z, 

Source Number s6 - 5S.-lo 3 Source Location Sti f,~ 6 

Sample Method: 
S);u/~//s-s ShzeI r*oiuPT i 

Depth Sampled: 

Sample Date & Time: 
z/.26/9 7 

Sampled by: 
//YS 

~&l&4& cv/ a.7 ( *c 

Signature(s): 

GLOW Concentration 
q High Concentration 
Q’Grab 
•: Composite 
Jl Grab - Composite 
Analysis 
la-XL VOAS 

1 Preservative: 
1 dark 4°C 

I 

Observations and Notes 

Composite Sample Data I 
Sample I Time I COlOr and Descnption 

I 1 

I I 

i 
I 

I 
I 

I 
I 

I 

I 
I 

I 
1 

Sample Data 
Color Description: (Sand. Clay, Dry, Moist, Wet. etc.) 

3 I’d ;c, 3 5’,. / + d/& 7 oJ# /Lf /-UC/i- //4~@--es 

Sample Location Map 

_- 



SOLID/SOIUSEDIMENT 
SAMPLE LOG SHEET 

Brawn & Raat Environmental 
ti Sutface Soil 

B 
Subsurface Soil 
Sediment 

q Lagoon/Pond 
q Other 

Project Site Name NArJL tiarm!dSh .’ .c Project Site Number cro 2sz. 

SourceNumber’ 56-sS-i4Y Source Location S& fr & 

sample Method: 
SfU/~t!/rzSS SAzci r*ow/ 1 

Depth Sampled: 
6 - )Q e 

Sample Date 8 Time: 
L/2&/4 7 IS/P 

Sampied by: 

[a/Low Concentration 
q High Concentration 
O/Grab 
c] Composite - 
fl Grab - Composite 
Analysis 1 Preservative: 

Observations and Notes 

E Composite Sample Data 
Sample ! Time I Color and Description I 

I I 

I I 

I I 

I I 

I I 

Sample Data 
Descnption: (Sand. Clay, Dry, Moist. Wet. etc.) 

5; /+; L/C*7 & ; hk d’/ 7 &,* /c-E em,ci 
i-7 

Sample Locatlon Map 



_. 

,“,TUU&EJ~ON NUS SAMPLE ‘OG SHEET 
\w * co~otmbn a Surface Soil 

8 ~ufuf~~~e Soii . 

1 $gign i Pond 

-_ 

Page -Of.-, 
Case t 

BY 

Project Site Name NZ.4 WC - Wafnt rnskf Project Site Nuder CT0 - as-1 

NUS Source No. 56 -s&93 -07 Source Location s&k (2 

F 4 Sampte Method: . 
/&,,d /?u~c/- .Lkrs skef 

Composite Sample Data 

Samaie I lime I Color I Descriotion / 

I Depth Sampled: 
t 

I I 
9.0’& fw’ 495 

4 Sampie Date & Time: I I 

%r5-qL c! es0 
, Sampled By: I I/ 

P&J/ &WC, 
, I rl/ 1 1 

1 
Y 

Type of Sampte 1 

a Low Concentration I 
,- 

a zig: Concentration 1 

(J Gporite 
;c1 Crab - Composite 

I 
Traffic Rcoon # 1 

lag t 
I 

Organic I lnatqrn~c 

I 

Date ShiDDcd 

lime SMDwd 



. . ;.-. i. 

F~HALLIBURTON NUS 
1~ Envitonntental Corpotdon 

SAMPLELOGSiiEEf 
q Surface Soil 
p Subsurface Soii 
0 Sediment 
a Lagoon /Pond 
IJ Other 

Page --of,-, 

Case I- 

BY 

Proiect Site Name ,&9Wc - LJ~*rnskf Project Site Number CT0 - 2 s-2. 

NUS Source No. 56 - 56uL/- 06 Source Location 5Jc b 

Samoie ME 

Depth Sampied: \ 

Comoosite Sample Data 
--.. .- I Time I Color 1 Description / 

I 
t t 

Type of Sampie 
6 Low Concentration 
0 High Concentration 

; 6 Grab 
0 Composite 
a Grab - Composite 

I I 
Sampie Data 

Color Description: (Sand, Clay, Dry; Moist. Wet. tsc.) 
ArimuA .x+4$ Izd I/r,-Al 3&d - ad&IA 4 

1 

frrffic Rcpon t 

fag # 

Organic I lnofqrnic 

fimt Shioptd 

tab 



SAMPLELOG SHEET 
a Surface Soil 
p Subsurface Soii 
0 Sediment 
a Lagoon / Pond 

.O Other 

Page of -- 
Case f 

BY 

Project Site Name &A WC - Ua//nrnsk/ Project Site Number CT0 c 2s.2 

NUS Source No. 56.S&o’&02 Source Location Sr& (;, 

I 
! 

1 
Sampte Method: Comoorite Samote Oata 

&Ad rQcrpc/~ ~/Lwkss skel Samote 
I 

I Time I Color t Description,/ I 

Depth Sampled: i 
/o”fO dq’” 4pE I 

Sample Date & Time: . 
q-/s-Q& @ /sTzc, I 

I I / 

Signature(s): 

Type of Sample 

1 0toan:c I motaan~c 

Traffic Rcwn # 1 I 

lag fi 
I I 

Lab 

- 



‘- ~~TKJ,LLINJRJ’c~~ NUS SAMPLE LoG SHEEf 
ww * 0rtZdiO?l c] Surface Soil 

m Subsurface Soil 
0 Sediment 
8 tcqo;n t Pond 

page NW. .m of 

Case # 

8YB 

Project Site Name &9 WC - Wwm ~rkf Project Site Nu&et CT0 - a 5-a 

NUS Source No. s6 - 5&/@ - 05 Source Location AC< 6 

Sample Method: Comoosite Samole Data t 

+ld Aup /- s/L, kss A? 1 
q 

Samoie I Time I COicrt Description / 
Depth Sampted: 

s,ot bt 5 
Sarnpie Date & Time: . 

L/-(s--q& @ f&30. i 

Sampled By: 
54+/bJ &k//p s 

Signature(s): 
I 

ry- 1 
I / I 

Type of Sample 

a Grab - Composite 

Organic I lnorqrnic 

I 

I 
Votume 



S AMPLE LOG SHEET 
0 Surface Soil 
m Subsurface Soii 
0 Sediment 
00 gze;n / Pond 

page ~-, a- of 

Case C 

BY 

Project Site Name &9 WC - Wlir*vl rnskf Project Site Number CT0 c a s-a 

-NW Source No. ss- ac32 -62 --Source Location SrCc 6 

Samoie Data 

I I I ~- 
Organic lnorqrnic 

Traffic Rcwn # 

lag I 
I 

-.--_. . 



:- 

m Subsurface Soil 
0 Sediment 
B t~~;n I Pond 

Page of 

Case # 

BY- 

Project Site Name /LIA k/C - Watmt45kf Project Site Number CT0 - a s-a 

NUS Source No. 5&- S&345 Source Location R4c k Gfw~d. 

ampte Method: 
p&Id A”~cf--sXLUkISSke~ 

bepth Sampied: I 
4/.1vQ33’4gS 

ample Date &Time: . I 
q-/r- fb p fZc/b 

ampied By: 
Au / ~4wlJ 

ignature(s): 
fswt.4 4;. 

Type of Sample 

c] Grab -Composite 

~~- 
Comoosite Samoie Oata 

Samoie I Time I Color 9 Description / 
1 / 

Samoie Data 

3bservationsINotes 

I Orarnx I InOr0rnic 

Traffic Rtoon # 

lag I 



SOLIDISOlLfSEDlMENT 
SAMPLE LOG SHEET 

cl Surface Soil 
w Subsurface Soil 

II 
Sediment 
Lagoon/Pond 

ci Other 

Project Site Name UAWC War~~n5f c l Project Site Number CT0 252 

Source Number c6 - Sr.? - 3 303 Source Location SJ+e 6 

Sample Method: 

Jc;-~O 07 

Sample Date & Time: 
Z/26 IL73 

Sampled by: 

/CL, UP/c5 /WC c)(/ 

Signature(s): 

m Low Concentration 
q High Concentration 
WGrab 
f7: Composite 

1 

Observations and Notes 

Composite Sample Data 
Sample I Time I Color and Description 

Color 
Sample Data 

1 Description: (Sand. Clay, Oly, Moist. Wet, etc.) 

Sample Location Map lw--I*” ~,OSl4 0 
6. 0 

Bwna UYs6 



‘c1 

. I 

Emwn & Raai Envimrmenta~ 

.,_ .fT 

SOLID/SOILfSEDIMENT 
SAMPLE LOG SHEET 

t 

I& 
Surface Soil 
Subsurface Soil 

q Sediment 

B 
Lagoon/Pond 
Other 

ProjectSite Name UAWL War”mMSf c Y Project Site Number <7XJ 252 

Source Number 56 - 5-G- 3L/Q 3 source Lo&on sJ fe 6 

sample Method: 

sample Date & Time: 
7.126147 

Kpled by: 

iL;ur//5 J?+cvl,r 
signature(s): 

, 

&dF e a2w 

Saniple Type 
B Low Concentration 
q High Concentration 
Cg/Grab 
q Composite 
17 Grab - Composite 
Analysis 1 Preservative: 
&TCt VOAs dark, 4°C 

u TCL SVOAs dark. 4% 

h TCL &st/PCBs dark, 4°C 

d TAL Metals 4°C 

‘J Cyanide 1 4% 

I 

Composite Sample Data 
Sample ! Time I Color and Description 

I I 

I I 

Color 
t?.POu//, 

I I 

Sampte Data 
Description: (Sand. Clay, Dry, Moist, Wet. etc.) 

4 67 -w-/o g///p LY*r7 ;y;;,;y--9u~-=;s 

Sample Location Map 210 a-t90 j y :r- “IYO 

/-- 

I 
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