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EXECUTIVE SUMMARY 

PURPOSE OF THE REMEDIAL INVESTIGATION 

This document describes and summarizes the results of the investigations and removal actions 

performed at Sites 6 and 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 Sites 6 and 7 and evaluated the sites as a potential source 

of the groundwater contamination identified in Area B. The purpose of this report is to provide an 

overview of investigations and removal actions performed at Sites 6 and 7 and summarize the 

estimated human health risks remaining. The Navy is conducting concurrent investigations of the 

groundwater at Area B, which 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 Sites 6 and 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 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 B which comprises 

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

The main groundwater contaminants have been identified as volatile organic compounds (VCCs). 

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 two sites are located 

in property that has been designated for transfer to Warminster Township for use as 

recreational/park land. 
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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 west of the patrol road and confirmed the locations of 

Sites 6 and 7 to the east and north of the 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 the 

site. 
- 

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 from the surface area. Samples from the excavated areas 

were collected according to Pennsylvania Department of Environmental Protection (PADEP) 

criteria and guidelines and were analyzed in accordance with the plan approved by the Base 

Realignment and Closure (BRAC) Cleanup Team (BCT). Sample results were reported to 

- 
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“r* FINDINGS 

representatives of the Environmental Protection Agency (EPA), PADEP, and the Navy (the BCT) 

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

up goals, established according to federal risk-based recreational criteria, were re-excavated and 

sampled until all sample results from the area indicated that no contaminants remained above the 

clean-up goals. 

Initial removal actions were successfully completed. All post-excavation verification samples 

indicated the absence of contaminants above the clean-up goals established by the BCT, based 

on EPA and PADEP risk criteria and guidance. 

The results of the RI confirmed that disposal activities occurred to the west 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. 

Analytical results from all surface soil samples collected from this area and outside the removal 

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

risks associated with the future recreational use of the land. This assessment determined thalt the 

cancer risk presented by surface soils in a recreational land use scenario was 2~10~. Noncamcer 

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 1~10~ 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 are not likely to occur and are acceptable for most CERCLA projects. 

Therefore, no unacceptable risks are present on the site based on the predicted future 

recreational use of the site. A similar human 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 IO4 and a non-cancer risk (HI) of greater 1 for both the future 

child and adult resident. 

F- 

Although risks due to exposure to subsurface soils were estimated, this pathway is not active 

(exposure to subsurface soils does not occur). 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 
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the cancer risk presented by subsurface soils, considering the site as a whole, in a recreational 

land use scenario was 1x10”. 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 2~10~. 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 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 their activities within these 

areas. Because the approved re-use plan designated this area for recreational uses, only this 

future risk scenario was developed for the detailed evaluation of these zones. Cancer risks were 

determined to be 4~10~ for Zone 1, 2~16~ for Zone 2, and 8x10” for Zone 3. Noncancer risks 

were determined to have HI values of 16 (child) and 11 (youth) for Zone 1, 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 

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 Sites 6 and 7. 

The majority (greater than 90 percent) of the potential noncancer risk at the site is derived from 

chromium. Significant uncertainty surrounds the assumptions used to evaluate chromium risks at 

this site. The greatest contributor to this toxicity 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; however, data from sites with similar waste 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. 
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Although no selective analysis to determine the forms of chromium was performed at Sites 6’ and 

7, this type of analysis has been performed on samples collected from other NAWC sites that 

received similar wastes. 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 of chromium found at Sites 6 and 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 maximum 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 

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: 

Site-wide Subsurface 

Zone 1 

Zone 2 

Zone 3 

DOCS\NAVY\6883\108001 
October 1998 

TOTAL CHROMIUM HI 

Assumes all Assumes Maximum Assumes - 

Chromium is 

Hexavalent 

Chromium 

Chromium Ratio Concentration Ratio 

E-5 



- 

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. However, the average depth of 

clean soil above the subsurface contamination is in excess of 4 feet. This assumption results in 

an overestimation of the risks posed by the subsurface soils. 

The exposure scenarios used for Zones 1,2, and 3, in addition to assuming that the subsurface 

material would become surface material, assumed that individuals would confine their visits and 

activities to each discrete area of concentrated contamination. This assumption also results in an 

overestimation of the risks presented by the subsurface soils for these areas. 

The toxicity factors applied to the dermal contact route were based on default values for oral 

absorption, This assumption that dermal absorption is the same as oral absorption results in an 

overestimation of the total risks posed by the site. Section 4.0 of this report discusses the results 

of the risk assessment and these uncertainties in detail. 

CONCLUSIONS 

A risk evaluation of the site was performed using conservative assumptions. No unacceptable 

risks to future recreational receptors exposed to surface soils were found. Although significant 

uncertainty exists regarding the results of the subsurface risk assessment, risks above the 

threshold level for noncancer risks as a result of the subsurface soil contact under future 

recreational use were calculated. Due to the presence of buried wastes on site and the results of 

the risk assessment, the Navy believes that disturbance and exposure to these subsurface soils 

could result in unacceptable risks to future receptors. 

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

6 and 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 

Brown & 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 needecl. 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 (Superfund Amendments and Reauthorization Act of 1986). 

1.1 PURPOSE OF REPORT 

The purpose of this Sites 6 and 7 remedial investigation (RI) report is to present a summary of the 

investigations and actions taken by the Navy at Sites 6 and 7 within Area B of the former Naval Air 

Warfare Center (NAWC), Warminster, Pennsylvania, to evaluate the nature and extent of 

contamination, and to present a baseline risk assessment. The Navy has completed initial 

removal actions at Site 6. The evaluation presented in this report will be used by the Navy to 

determine if additional remedial action is necessary. The scope of this report is limited to 

evaluating the sites as a source for the volatile organic compound (VOC) groundwater 

contamination identified in Area B and to evaluate the potential risks, if any, associated with the 

surface soil and subsurface materials present, Groundwater is being addressed through other 

investigations and reports. This report presents a summary of the findings and an evaluation of 

the results from a series of investigations completed at the site. 

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 III RI Work Plan (HNUS, 

1995), data collected during the Phase III RI efforts conducted by Brown & Root (B&R) 

Environmental including geophysical, soil gas, and surface and subsurface sampling, Site 6 

Removal Evaluation Report [B&R Environmental, 19961, Letter Report Preliminary Data and Risk 

Evaluation Site 6 [B&R Environmental, 19971, Verification Sampling and Analysis Plan for Site 6 

DOCS\NAVY\6883\108001 
October 1998 

l-l 



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). 

1.2 ORGANIZATION OF REPORT 

This report is organized into four 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. In addition to the Site 5, 6, and 7 depicted in Figure 1-3, three other discrete areas 

(south of the patrol road) were investigated while looking for Site 7. These sites, labeled 7? on 

Figure 1-3, were found to be generally free from contaminants, but are included in this report to 

- 
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document the findings. Site 5 is located on Navy property southeast of Sites 6/7 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 6 have identified low levels of VOC contamination. The 

Navy issued an interim Record of Decision (ROD) for Operable Unit 1 (OU-l), 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. The land is to be used by the township for parks and recreation. The approved land 

reuse plan confirms this long-term use of the land after transfer. 

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 197Os, when construction began on Navy housing 

units located southeast of Sites 6 and 7. 

Site 6 was reportedly used for disposal activiti,es from 1960 until 1980. The site repontedly 

received unknown quantities of waste paint, solvents, oil, flammable wastes, grease trap waste 

and demolition debris. These materials were reportedly disposed in pits excavated by backhoe 

and through general dumping and backfilling throughout the area. Appendix A contains copies of 

the Navy Notification of Hazardous Waste Sites (1981) and the 1980 Navy Activity Disposal Site 

Fact Form, which was the basis for the notification form. Aerial photographic interpretation, 

geophysical and soil gas studies, exploratory borings, test pits, and sampling and analysis have 

identified a series of disposal areas within Site 6. These disposal areas consist of apparent pits 

and trenches, as well as areas of general dumping and backfilling. 

Site 7 reportedly consisted of two disposal trenches that were used from 1950 to 1955 to receive 

sludges from the wastewater treatment plant. The trenches were reportedly 100 feet long b!y 12 
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feet wide and 8 feet deep. The estimated potential capacity of each trench is 356 cubic yards. 

The trenches were reportedly backfilled with fill after each dumping episode. Upon site closure in 

1955, the trenches were covered with 2 feet of soil, regraded, and reseeded. 

As indicated above, the runway was extended and the apron around the main hanger (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 Site 6 and 7 

area. This activity was reported to occur after or concurrent to reported trenching and sludge 

disposal activities at Site 7. 

Site 6, which reportedly consists of pits used for waste disposal, was reported as being located 

approximately 900 feet from the of Chief Staff Officers Quarters, 400 feet from the enlisted family 

quarters, and 1,000 feet from the Inertial Navigation Facility. Site 7 was reported as being 

located about 500 feet from the enlisted family housing, 500 to 700 feet from the Inertial 

Navigation Facility, and 800 feet from the Chief Staff Officer’s quarters. Figure l-4 shows these 

features and the location of Sites 6 and 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 l-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 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 (see 

Figure l-3). Investigations of other surrounding areas, west and southwest of Sites 6 and 7 

(shown on Figure l-3 as 7?) have failed to reveal evidence of disposal activities (Phase I, II, and 

III RI reports). The results of investigations of the surrounding areas (investigated while searching 

for the reported Site 7 area) are summarized in this report to help complete the overview of 

investigation performed in the general area. 

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 investigations completed 

- 
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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. Previous investigations have been unable to confirm the location or existence of Site 7 

disposal trenches or sludge in the suspected Site 7 areas (7? On Figure l-3). 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 

The areas of concern, Sites 6 and 7, have been investigated and sampled numerous tirnes. 

Phase I RI activities (SMC Martin, 1991), consisting of cursory soil gas, geophysical, and test pit 

investigations, were conducted in 1991. Phase II RI activities, limited to the placement and 

sampling of four soil borings, were conducted in 1992 (HNUS, 1992). Phase III RI investigations 

consisted of aerial photograph interpretation, extensive geophysical and soil gas surveys, and 

wide-spread surface soil sampling (B&R Environmental letter reports, May and July 1995) were 

completed in 1995. Subsequent investigations have included additional geophysical surveys to 

expand the areas of study, the collection of additional surface soil samples, the advancement of 

exploratory borings, the excavation of numerous test pits, and the collection of subsurface 

samples from the borings and test pits. These investigations have been summarized in draft and 

interim reports released in 1996 and 1997 B&R Environmental Site 6 Removal Evaluation Report, 

August 1996; Final Supplemental Field Sampling Plus Site 6, January 1997; Supplemental 

Geophysical Survey Results for Site 6, February 1997; Letter Report Preliminary Data and Risk 

Evaluation Site 6, March 19973. Subsequent to these latest investigations, the Navy, with EPA 

and state concurrence, performed a limited removal action within Sites 6 and 7. The removal 

action consisted of the excavation and off-site disposal of soils and material from three areas. 

Since no waste materials were detected during previous work in the southeast area of the area 

designated as Sites 6 and 7, a limited subsurface investigation was conducted in that area during 

the Phase III RI. Two test pits in the vicinity of TR6 (Test Pit Nos. 3 and 4) and two test pits (Test 

Pit Nos. 1 and 2) in the vicinity of the possible fill area were excavated (Figure 2-l). These test 

pits were located to correspond to surface soil locations where trichloroethane (TCE) had been 

found previously. Two samples per pit were taken for analysis. 

In general, the results from the 1996 and 1997 investigations confirmed the use of the Sites 6 and 

7 area for disposal activities. The northern and eastern portions of Sites 6 and 7 were, in general, 

found to contain specific pits and trenches that appeared to contain a variety of waste materials 

and contaminants similar to those reportedly for Site 6. The southern portion of Sites 6 and 7 

appeared to contain trenches and a large volume of concrete and construction debris, consistent 

with the reported disposal of the old runway aprons and other construction debris in Site 7. In 

addition, evidence of other trash and general commercial/industrial waste was noted. Sludge4ike 

materials were also apparent in the southern portion of Sites 6 and 7. Detailed presentations of 
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the excavation findings are presented in the Draft Site 6 Removal Evaluation report (B&R 

Environmental 1996) and the Letter Report, Preliminary Data and Risk Evaluation for Site 6 (B&R 

Environmental, 1997). Copies of the test pit and soil boring logs are presented in Appendix E.. 

R 

As a result of the findings and data collected during the 1996 investigation, the Navy initiated 

limited removal actions. 

2.1 GEOPHYSICAL SURVEY 

2.1 .I Suspected Site 7 Area 

P- 

“3 

An electromagnetic (EM) conductivity survey was performed at suspected Site 7 during the Phase 

III RI. The survey grid in the TR6 area of suspected Site 7 consisted of two parallel base line 

profiles along the axes of the TR6 locations as indicated by the Navy’s survey points and six 

profile lines separated by go-foot intervals crossing perpendicular to the base lines (Figure 2-2). 

Coverage to and beyond the southeastern ends of the trenches was not possible because these 

survey points fell outside the base perimeter fence. 

The geophysical survey grid in the western area of suspected Site 7 consisted of a group of 12 

parallel, northeast-southwest-trending profile lines and a group of six northwest-southeast- 

trending profile lines laid out perpendicular to and crossing one another to form a rectilinear grid. 

Parallel profile lines in each group were regularly spaced 50 feet apart from one another to create 

a grid of uniform coverage. 

The findings of the suspected Site 7 EM survey are presented in Section 552.1 of the Phase III 

RI report. 

The Phase I RI EM survey over suspected Site 7 (south of the patrol road) delineated two 

anomalies. The first was near the case patrol road, and the second was in the northern baseball 

field. These areas are marked on Figure 2-2. These anomalies were less than 3 umholm above 

background levels. No indications of buried metal were found during the survey. The anomaly 

within the baseball field was probably caused by the bedrock pinnacle, subsequently discovered 

during the excavation of a test pit. 

R 

The Phase III RI EM survey at suspected Site 7 had a closer station spacing along profile lines 

and a rectilinear grid layout of greater coverage in both the western and TR6 areas of suspected 
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Site 7. Several conductivity anomalies were identified in each area; however, all can be attributed 

to culture sources of interference. These sources include fences, an old building foundation, a 

small clean-fill debris pile, and various underground utilities. Conductivity anomalies that could be 

attributed to either TR6 or a fill area north of the internal guidance facility were not observed. 

Appendix B of the Phase III RI report provides more information on the suspected Site i’ EM 

survey. 

2.1.2 Sites 6 and 7 Area 

During the Phase I RI, the EM survey at Sites 6 and 7 identified two areas with anomalous 

readings. The larger area was approximately 450 by 750 feet in size and was bordered by Patrol 

Road to the south and the west. In the southwestern portion of this area, cement, brick, and other 

building materials were found on the ground surface or protruding through the soil. The second 

anomalous area, which appeared to be a trench, was approximately 30 by 150 feet in size and 

was located just northeast of the large anomalous area. 

Phase III RI EM coriductivity investigation was performed in the vicinity of Sites 6 and 7 to check 

for buried wastes and materials. Both in-phase and quadrature-phase data were collected at 

each data point. Several EM anomalies were identified in the Sites 6 and 7 area, along with one 

general area of moderate to low anomalies. These anomalies included TR12, TRI I, probable 

TRGB, possible TRGC, possible TRGD, probable Pit P7 (P7), possible TRGE, possible TRGG, 

probable Pit 6A (P6A), TR13, and probable Pit 6F (P6F). TRGC may be an extension of TRI 1. 

The geophysical results were inconclusive regarding the specific location of TR4 in the 

southernmost section of Sites 6 and 7, although some anomalies (i.e., TRGE, TRGG, and P6F) 

were found in this general area. Figure 2-3 shows these features. 

Probable Trench TR 11 and Possible Trench TRGC 

Surface features throughout the TRII 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; gralded 

soil berms and drainage swales; and surface piles or exposures of concrete, asphalt, and other 

construction debris. 

Several EM anomalies probably related to suspected trenches or pits and buried waste or 

construction debris were identified in the TRI 1 area. The location of TRI 1 (as staked from EPIC 
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grid coordinates) is indicated only by a well-defined surface depression. The lack of significant 

EM anomalies in this area indicates that this trench has little buried metal content and that the fill 

material has little contrast with the surrounding soils. 

A linear pattern of conductivity and in-phase anomalies extends to the east of TRll. No 

significant surface features were observed corresponding to this anomaly. This feature is 

designated as possible Trench TRGC. The southeastern end of TRGC was not clearly delineated 

by additional data points; this feature may extend to, and beyond, this edge of the survey iarea. 

However, several small to moderate in-phase and conductivity data anomalies occur in this area 

and may be related to an increased amount of buried construction debris. The buried debris is 

exposed at several locations throughout this portion of Sites 6 and 7. The approximate length of 

the TRI VTRGC anomaly is 240 feet. 

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 approximately 25 to 40 feet 

northeast of the staked location of TR12 and extend about 40 to 50 feet farther southeast. The 

staked 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. 

Possible Trench TRI 3 

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. 

Probable Pit P6A 

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

anomalies occurred between TR12 and TRll. 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 
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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. 

Probable Trench TRGB 

A surface depression was found between P6A and TRI VTRGC. 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 55-gallon 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. 

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. This feature was 

designated as possible trench TRGD and appears to extend beyond the survey grid to the west. 

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. 

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 

13 

- 

- 

- 

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 construction debris. This anomaly does not correspond with an EPIC feature. Terrain 

conductivity data for this anomaly were inconclusive. 

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 conarete, 

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. 

A supplemental geophysical survey was performed in January 1997 as part of a field investigation 

to characterize areas previously identified by RI efforts or from inspection of aerial photos. Figure 

2-4 shows the features at Sites 6 and 7 studied. 

Supplemental EM findings included the following: 

. No new evidence of significant buried metal was encountered. 

l EM data generally confirmed that the interpreted Sites 6 and 7 extent had been defined. 

l The large tree-covered mound in the western portion of the Sites 6 and 7 study area contains 

rock and construction debris, confirming previous conclusions. 

l The shallow surface depression in the northeastern corner of the Sites 6 and 7 are appealrs to 

be a former trench, but data indicate that no significant amount of metals exists in the former 

trench. 
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Additional geophysical survey data conclusions and interpretation are provided in two letter 

reports prepared for the Navy by B&R Environmental. These letter reports are dated Maly 25, 

1995 and April 19, 1995. 

2.2 Soil Gas Surveys 

During the Phase I RI, limited soil gas investigations were conducted. Total organic vapor 

readings using a field instrument were measured at up to 52 ppm. No compounds were identified. 

None of the 12 soil gas samples where VOCs were detected were located in Suspected Site 7 

(south of the patrol road). 

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 Ill RI. The survey 

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

Elevated VOC levels in soil gas could indicate soil and/or groundwater contaminated with VOCs. 

Information 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, soil gas survey lines were laid out perpendicular and/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 Ill 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 10 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). 

pll 

R 

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 
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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 photoionization 

detector (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), I, 1 ,I-trichloroethene, carbon 

tetrachloride, chloroform, 1 ,I-dichloroethene, 1,2-dichloroethene, 1,2-dichloroethane, and I, l- 

dichloroethane. 

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

vials, leaving a IO-ml headspace. 400-liter vapor aliquots were injected after heating standards to 

70 degrees 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 the lowest concentration standard. The method achieved PQLs in the range of 0.03 to 0.3 

ug/l 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 ugll 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 +I00 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 

- 

- 

- 

- 

- 
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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 limits 

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. 

Figure 2-5 depicts the soil gas sampling locations that exhibited anomalous results when compared 

to other data points. The mapped locations show those sampling locations where multiple 

compounds or single compound concentrations above the range found in other sampling points were 

detected. In addition, all the positive results for benzene have been shown on Figure 2-5. 

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 collecte’d 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, and Sections 4 alnd 5 

evaluate these results. 

During the Phase III RI, 10 surface soil samples (and one duplicate sample) were taken in the 

vicinity of suspected Site 7 (Figure 2-6). All samples were analyzed for TCL volatile organic& 

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

suspected Site 7 were collected near TR6 and a possible disposal area northwest of the TR6 

samples. 
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2.4 SUBSURFACE INVESTIGATIONS 
3 

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. Test pit and 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 1997 field investigation. A total of 70 additional samples, collected from 

various depth and waste disposal horizons, were collected during this investigation and analyzed 
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for a variety of TCL organic and TAL inorganic analyses, as defined in the sampling and analysis 

plan. - 

Figure 2-6 shows the locations of the test pits and soil borings performed during these 

investigations, with the exception of the Phase I RI test pits. No samples were collected from 

these test pits, which were excavated at the perimeter of the suspected disposal area. 

- 

2.5 REMOVAL ACTIONS 

- 

Upon completion of the 1996 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 2-5). Feature P6F contained the only significant levels of VOCs found anywhere on 

site. 

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 were defined in the Draft 

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

specified by the BCT, were based on the planned recreational re-use of the land. 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 of 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 sampling and analysis plan and 

PADEP soil clean-up guidelines. Actual sampling locations were field approved by EPA oversight 

contractors. Analytical results were reported to the BCT in a series of letter reports 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. 

- 

- 

- 

- 

- 

- 

- 

DOCS\NAW\6883\108001 
October 1998 

2-l 7 



Approximately 3,698 tons of material were excavated and removed from the areas shown on 

Figure 2-7. 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-l presents the analytical results from all final 

removal verification samples by excavation area and compares them to clean-up levels. As can 

be seen by reviewing these results, all clean-up criteria were met. 
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11126l97 
TABLE 2-l 

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

NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: w-PBA-01 W-P6A-02 w-P6A-03 W-P6A-05 w-P6A-06 W-P6A-07 W-P6A-09 

LOCATION: Side wall Side wall Side wall Side wall Side wall Floor Floor 

DATA SOURCE Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A Pit P6A 

SAMPLE DATE: 05/l 9197 05/l 9197 05/l 9197 05/l 9197 05/19/97 05/l 9197 05ll9l97 

SEMIVOLATILES wm Wkg wlke us&! udkg Wkg uglkg 

bis(2ethylhexyi)phthalate 250 J 390 U n/a n/a nla nla n/a 

chrysene 73 J 390 u 6 U 9.9 6.2 U 6 U 6.5 1 

dibenz(a.h)anthracene 420 U 390 U 1.2 UJ 4.6 J 1.2 UJ 1.2 UJ 1.3 U. 

fluoranthene 70 J 390 U 9.5 18 0.4 u 8 U 8.7 L 

indeno(l,2,3cd)pyrene 420 U 390 U 6.2 10 2.1 u 2 U 2.2 1 

pyrene 420 U 390 U 14 23 a.4 u 8 U 6.7 1 

PESTICIDESIPCBS Wkg Wks Wkg u@kg Wkg Wkg wlkg 

4,4’-DDD 2.9 J 2 U n/a n/a n/a nla n/a 

Aroclor-1260 42 U 39 U 40 U 40 U 70 40 U 43 1 

dietdrin 2.5 2 U nla nla nla nla n/a 

endrin ketone 2.6 2 U n/a n/a nla n/a nla 

DRAFT 

Page 2 

;ELECTED ARARS 

Risk-Based 

Concentrations 
for Recreational 

Exposure to Soil 

udkg 

899000 

1720000 

1700 

5050000 

17200 

3790000 

Wkg 

52400 

6300 

800 

37900 

I I I / I I I 
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11126197 

1 I I 1 I I 3 1 

TABLE 2-l 

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

I I 

DRAFT 

Page 3 
NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: W-PGA-11 

LOCATION: Floor 

DATA SOURCE: Pit P6A 

SAMPLE DATE: 06110197 

INORGANICS wlkg 
aluminum n/a 

arsenic nla 

barium n/a 

beryllium nla 

cadmium nla 

W-P6A-12 

Side wall 

Pit P6A 

06124197 

mdht 

nla 

nla 

n/a 

n/a 

n/a 

W-TRGE-01 W-TR6E-92 W-TR6E-03 W-TR6E-94 W-TR6E-&$-DUP SELECTED ARARS 

Side wall Side wall Side wall Floor Floor Risk-Based 

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

05l2Ol97 05l2Ol97 0512Ol97 05120197 05l2Ol97 Exposure to Soil 

Wkg m9N mslkg mcW3 mfdkg w@a 

13700 9030 15299 16500 14969 1390000 

6.8 3.7 5.7 5.5 5.7 8.40 

86.9 38 66.1 69.6 71 8840 

0.67 0.53 0.77 0.34 0.42 2.90 

0.45 UL 0.42 UL 0.51 L 0.41 UL 0.41 UL 63.1 



11126197 
TABLE 2-l 

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

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 
Page 4 

--- 
SAMPLE NI IMBER: 

iocA-rloN. 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOL4TiLES 

chtysene 

dibenz(a,h)anthracene 

fluoranthene 

fluorene 

indeno(l.2.3~cd)pyrene 

phenanthrene 

pyrene 

VOiATiLES 

acetone 

PESTICIDESIPCBS 

4.4-DDE 

4,4’-DDT 

Aroclor-1254 

Aroclor-1260 

w-PGA-11 w-PGA-12 W-TRGE-01 W-TR6E-02 W-TR6E-03 W-TRGE-04 W-TR6Em04-DUP SELECTED ARARS 

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

Concentrations 
Pit P6A Pit P6A Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE for Recreational 
06l10197 06124197 05/20/97 05/20/97 05l2Ol97 05/20/97 05/20/97 Exposure to Soil 

@kg wilkg w&i Whi uglkg ushi u&i wiNi 

7.9 U nla 120 J 120 U 15 390 U 390 U 1720000 

1.6 U nla 420 U 260 2.1 390 U 390 U 1700 

11 U nla 220 J 690 26 390 U 390 u 5050000 

13 nla 420 U 160 U 7.6 U 390 U 390 u 5050000 

4.1 n/a 420 U 300 13 390 U 390 U 17200 

27 U nla 99 J 400 U 20 U 390 U 390 U 

11 U nla 140 J 710 35 390 U 390 u 3790000 

Wkg Whi @kg wlkg Wki Wkg @kg Wki 

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

Wkg wlkg @kg w&i wfkg Wkg Wkg wihi 

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

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

n/a nla 42 U 860 39 U 39 U 39 U 2500 

nla nla 42 U 78 U 39 U 74 39 U 6300 

I I I I I I I I I 
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TABLE 2-l 
DRAFT 

COMPARISON OF SUBSURFACE SOIL VERIFICATION SAMPLE DATA TO Risk-Based Concentntions - SITE 06 
Page 6 

NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

aluminum 

antimony 

arsenic 

aarium 

beryllium 

Eadmium 

calcium 

chromium 

cobalt 

copper. 

iron 

lead 
magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 

vanadium 

zinc 

SEMIVOLATILES 

acenaphthene 

anthracene 

benz(a)anthracene 

benzo(a)pyrene 

benzo(b)fiuoranthene 

W-TR6E-05 W-TR6E-06 W-TR6E-07 W-TRGE-10 W-TRGE-13 W-TRGE-16 W-TR6E-16DUP SELECTED ARARS 

Side wall Floor Floor Side wall Side wall Side wall 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 05/20/97 05/20/97 06/l 0197 07/l o/97 07/l o/97 Exposure to Soil 

w/kg msJkg wJkg wlkg ma*9 WMi wiMt wJhi 

10400 14200 11100 10400 14600 J n/a n/a 1390000 

2.4 UL 2.7 UL 2.4 UL 2.6 UL 1.1 L n/a n/a 50.5 

3.4 5.8 5.6 2.2 K 6.4 nla n/a 8.40 

36.1 102 73.2 29.7 62.3 J nla n/a 8840 

0.51 0.97 0.41 0.5 0.98 L nla n/a 2.90 

0.41 UL 0.47 UL 0.49 L 0.44 UL 0.33 J n/a n/a 63.1 

1460 J 652 J 1350 J 894 J 1410 J n/a n/a 

16.3 J 16.8 J 67.9 J 17.5 J 19.7 J n/a n/a 631 

7.2 K 6 3.5 K 7.2 K 6.3 J n/a n/a 7570 

17:8 L 6.3 . L 23.9 L .16.1 L 15.3 nla n/a 5050 

14700 J 12500 J 15900 J 17500 J 15600 n/a nla 37900 

11.8 J 17.9 J 42.6 J 7.7 J 21.9 L nla nla 
1590 J 1630 J 1700 J 1670 J 2100 J nla n/a - 

306 J 684 J 121 J 191 J 428 n/a n/a 2900 

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

8.6 12 6.7 8 12.7 L nla nla 2520 

638 585 522 576 1160 n/a nla 

0.3 U 0.55 K 0.61 K 0.33 U 0.54 J n/a nla 631 

0.43 0.4 U 2.9 0.45 0.43 B n/a nla 631 

104 J 128 J 65.3 J 142 J 149 J n/a nla 

23.7 25.4 26.9 25.2 29.6 J n/a nla 664 

27.3 J 54.5 J 67.9 J 41.6 J 46.1 L n/a n/a 37900 

Wks Wkg ugikg Ugiicg @kg ugikg ug!kg uglkg 

390 U 690 U 160 U 64 U 400 UJ 500 650 7570000 

100 U 230 U 40 U 21 U 100 UJ 61 91 37900000 

69 8.9 U 63 J 1 92 J 290 460 17200 

3.9 U 11 J 1.6 U 1.3 J 120 J 350 600 1700 

95 14 87 J 1.8 94 J 350 600 17200 

2-24 



11126197 
TABLE 2-1 

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

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 6 

SAMPLF NUMBER: 

:OCATIO!d: 

DATA SCVRCE: 

SAMPLE DATE: 

SEMIVOLATILES 

benzo(g,h,i)perylene 

benzo(k)fluoranthene 

chrysene 

dibenz(a.h)anthracene 

fluoranthene 

fluorene 

indeno(l.2,3-cd)pyrene 

phenanthrene 

pyrene 

PESTICIDESIPCBS 

Aroclor-1254 

W-TR6E-05 W-TR6E-06 W-TR6E-07 W-TRGE-10 W-TRGE-13 W-TRGE-16 W-TR6E-16-DUp SELECTED ARARS 

Side wall Floor Floor Side wall Side wall Side wall 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 05/20/97 05/20/97 06/l 0197 07/l 0197 07/l 0197 Exposure to Soil 

w&i wJkg Wkg wiJkg Whi Wkg @kg wJks 

74 23 U 68 J 2.1 U 77 J 230 400 

3.9 U 6.9 U 4.6 J 0.64 U 51 J 160 300 172000 

80 1200 330 J 7 130 J 210 370 1720000 

25 13 U 45 J 1.3 U 16 J 310 580 1700 

120 69 U 130 J 6.4 U 140 J 470 810 5050000 

39 U 69 U 310 J 6.4 U 40 UJ 52 69 5050000 

10 U 23 U 74 J 2.1 U 76 J 240 370 17200 

100 U 230 U 44 J 21 U 100 UJ 160 260 

120 89 U 120 J 8.4 U 180 J 410 700 3790000 

@kg wNi u’glkg uglkg u&i wJks Wkg uglkg 

39 u 44 U 110 41 U 40 U 480 1000 2500 

2-25 

/ I 1 I I I I I 



1 1 

TABLE 2-l 

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

x 

DRAFT 

Page 7 
NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

anthracene 

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-@pyrene 

naphthalene 

phenanthrene 

pyrene 

PESTICIDESIPCBS 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

W-TRGE-17 W-TRGE-19 W-TR6E-23 W-TR6E-24 W-TR6E-25 __- m-- SELECTED ARARS 

Floor Side wall Side wall Side wall Side wall Risk-Based ma- ___ 
Concentrations 

Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE for Recreational 
07/l 0197 07123197 08104/97 08/l 4197 08H4l97 Exposure to Soil 

Wkg @kg Wkci uglkg uents ww 

1.5 nla nla n/a nla 37900000 

9.6 nla n/a n/a n/a 17200 

14 n/a n/a n/a n/a 1700 

16 n/a nla n/a n/a 17200 

18 nla n/a n/a n/a 

7.4 n/a n/a n/a n/a 172000 

6.5 n/a n/a n/a nla 1720000 

14 n/a nla n/a n/a 1700 

18 n/a n/a n/a n/a 5050000 

2.3 J e n/a n/a nla n/a 5050000 

13 n/a n/a n/a nla 17200 

13 n/a n/a n/a n/a 5050000 

7 n/a nla n/a n/a 

16 n/a n/a nla n/a 379oooo 

@kg @kg @kg ums @kg w3hl 
47 U 38 U 190 U 65 250 J 6300 

43 38 tJ 1200 J 74 380 2500 

93 U 38 U 190 u 64 J 290 J 6300 

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 technicai quaiity controi criteria or because result is iess than the Contract Required Qua&tat&r Limit (CRGL). 
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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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 JRB 

Associates (1981 and 1983), Slot0 and Davis (1983) Satierthwaite (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. 

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°C) 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 7.5minute 

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 

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. 
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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 

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. 10) 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 

- 

- 

- 

- 

- 

- 

- 

-- 
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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 water’s 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 Byberry 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 Outfall 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 III 

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. 

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 10 feet 

due to the effects of weathering on the bedrock surface. 
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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 cross-cutting 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, 

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. 

- 

- 

- 

- 

- 

DOCS\NALM8883\108001 
October 1998 

3-4 



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 

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 wet-e 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 1 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 B. The Navy is conducting long-term 

groundwater monitoring in the vicinity of Area B 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 

R 

c” 

As indicatgd in Section 2.5, removal actions were limited to three hot spots 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, no further evaluation of the nature and extent of contamination within these 

areas will be performed. 

f=-= The following discussion presents a summary of the distribution and concentration of 

contaminants outside the removal areas. The data from the Sites 6/7 disposal area are presented 

separately from the data collected in the other areas investigated south and southeast of the 

disposal areas. A complete data summary of all surface and subsurface sample data is presented 

in Appendix B. 

4.1 SURFACE SOIL 
E+iW 

A total of 29 surface soil samples were collected from within Sites 6/7 but outside the three 

removal areas. 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-06-100 through SS-06-113), which were not analyzed for pesticides. Analytical results ,from 

previous samples indicated that pesticides were not a contaminant of concern. 

CI 

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 detection limit. Concentrations 

ranged from 1 vg/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. 

CB 

c” 

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 firom 

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 

M used as background for any site-specific surface or subsurface data set. The occurrence and 
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distribution of positive analytical results in background samples are summarized in Table 4-1, 

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. As indicated earlier, Sites 6 and 7 are located in an area of the base that has 

been designated for recreational uses. Section 5.0 provides details regarding the selection and 

calculation of RBCs and a detailed analysis of the potential risks associated with contaminant 

levels. 

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 mg/kg to 14.8 mg/kg. Figure 4-l 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 mg/kg, 

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 mg/kg 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 ug/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 southeast of Sites 617 

(see Figure 4-2). These samples were collected during the Phase III RI before the location of Site 

7 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 concentrations of PCE at 2 

- 
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TABLE 4-1 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SITEWIDE SUBSURFACE SOILS, SITES 6 AND 7 

NAWC WARMINSTER, PENNSYLVANIA 

T Backaround Data 7 

I Substance 

Site-Related Data 

I I Range of Positive Freq. 

of 

letectio 

31131 _-.. --_ 
1122 

27/i 

27129 

27131 

0131 -_ . . . 
25129 

31131 

27130 

29131 

31131 

31131 

27131 

31131 ..-.. 
1128 ..- 

20127 

27129 

0120 

0117 

920 

mY31 

31131 

27129 

1121 

i/21 

o/21 

O/21 

Range of Positive 

Detectlon 

Freq. 
of 

Detectlc 

86/86 

22/a6 -.-- 
a3186 --. 
a3186 

al/a6 

31185 -_ 
a3186 

a5186 

83l86 

83186 

86186 -- 
85l86 -- 
84186 -.- 
86186 
32/86 

86186 

80186 -. --. 
4186 

62l86 __- 
73185 

40186 --._ 
82t86 _.^-. 
a3186 --.-- 
1111 

2lll 

illi 

1172 -.-.- .- 

Sampling Round and Mean 01 

All Data 

13400 

3.75 

3.88 

Mean 0 

All Data 

15M)o 

7.26 .__ 
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 __-- 
117 

10.9 -.- 
26.2 -- 
1150 

f 

I 

-. 

- 

- 

-. 

-. 

-. 

_ _ 

-. 

-. 

Sampling Round and Representatlvc 

Location of Maximum Concentration 

S&TP-r-nu I 15600 

SG-TPI -t---G- --- . ___--._ 
SG-TPI I 12.6 

SG-TPI 

i;- --... 

08-01 __-- 
02-01 

SB-SB 

-----GTP- 

-SG-TP-: 

SG-TP-: 

02-01 

-4005 -.--___ 
.29-07 

33-WI -___ 
29-w3 --~ 
N-WA 

0.99 

23.5 

SG-TP-L- . . - 

SB-TP-COMP 1 230 
L 

3 

I 

- 

-. 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Min. Max. m Min. Max. Location of Maximum 

_- 

- 

- 

- 

- 

- 

- 

-. 

-. 

- 

-. 

-. 

- 

- 

_. 

-. 

-. 

_. 

BG-12 aluminum 

anlimony 

arsenic 

barium 

beryllium 

cadmium 

calcium _ . _ .._.._. --_..--..-.- 
chromium ._. - .-- ---..-.-.. 
cobalt 

copper --... ._- .._ _.__ - 
iron 

lead 
_ .- - .._ 

magnesium 

4780 - 18100 

13.6 - 13.6 

0.28 - iii 
34.1 - 225 

1970 - 251000 

2.6 - 164 ----__-- 

-. _ 
-. 

-. 
- 
-~ 
-. 

_ . 

_ 

BG-16 _ _.--._- 
BG-I 1 0.86 - 80.7 

61.6 BG-28 12.6 - 922 

0.31 - 1.7 0.806 0.23 - 4.6 --__~ 
0.41 - 152 ~_____ 

BG31 

NA 

664 BG-24 240 - 1910 --~------__ 
7.9 - 35.3 

340 - 145ooo 

19.4 BG-12 4.4 - 46800 _-- 
1.8 - 146 1.6 - 22.1 8.9 BG-31 

:R-TP-35-07 51000 

32-ol 130 

33.Wl 3850 

.1805 

--I= 

592 

.2104 0.818 

12-01 27.1 

%LWR 808 

i- . . 

SG-TPf 

SG-TP-: 

S6-SB. 

SG-SB. 

SG-TP( 

---7%x 
St%TPI 

S 

5 

I i6-SB-3804 I 19.6 --- -. -____-.. --- 
ST -- .- __ Z-SB12fl2 40.6 

S6-TP-29-W3 ----_ -_ 
S6-TPl4-02 ----_- 
S6-TPl4-02 ___-- 
S6-TP02-Ci 

BG-29 2.9 - 14300 3.6 - 30.6 .-. .- 
6980 - 410500 

1.6 - 96.5 

11.8 

33100 BG-30 4130 - 264000 

11.7 BG-13 3.1 - 39300 

518 - 4960 1980 

424 

0.0436 

BG-24 456 - 77000 
I - --- .-- -- - 

manganese -. -. .-- 
mercury 

nickel 

potassium 

selenium 

silver 

sodium 

thallium 

vanadium 

zinc 

4,4,-DDE 4,4’-DDT 

BG-28 30.9 - 2010 

0.37 - 0.37 

4.1 - 21.7 

89.1 - 3050 

alpha-chlordane 

Aroclor- 1242 

65 - 1320 

BG-23 0.06 - 5.6 - 
10.5 _._ 
706 

BG-31 

BG-24 

NA .~ 

55.2 - 86.7 

0.37 - 0.42 

15.4 - 45 

-. . . _ 
102 -_.. _.-. 

0.378 

NA ..- --___ __-- 
BG-25 --.--. __ -_-- 
BG-31 

9 - 60 

820 - a20 

1440 - 1440 

29.7 BG-12 

27.7 BG-I 3 

bl BG-12 

70.5 BG-12 

NA 

NA 

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 

2.27 

3.11 

1.7 8.4 - 8.4 

21 - 21 SG-TPIB-02 - .-I- 21 --.-- ._. .._ _ -. ..- 37.2 
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TABLE 4-1 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SITEWIDE SUBSURFACE SOILD, SITES 6 AND 7 

NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 3 

Li.--- 
3 lean of 

111 Data 

47.1 

180 -_ 
221 

2.41 --- 
1.77 

11.2 _..-. 
6.62 

5.81 -- 
31.7 

234 --- 
237 

I 

I 

- 

- 

- 

_- 

- 

- 

- 

-_ 

. 

- 

- 

235 

233 _--. 
239 --- 
245 

268 --- 
336 _ ---- 
222 

282 

372 --- 
231 _-.. .-- 
237 

413 __- 
234 -_--. 
263 

Ind 

Mean of 

All Data 

ed Data ate 
T- 

Sampling Round and 

Location of Maxlmum 

S6-TP-36-09 

S6-TP-29-W3 

S6-TP-2Q-W3 

S6-TPO2-01 

S6-TP02-01 

S6-TP14-02 ___._~ .- 
S6-TP-29-W3 _____I.~- ..-. -- 
S6-TP-29-W3 

S6-TP-38-WI 

S6-TP-29-W3 _I_- 
S6-TP18-02 

S6-TP-29-W3 __~- 
S6-SE-4002 --~-- 
S8-SE-4104 --___ 
S6-SE-4104 ---~~ 
S6-SB-4002 -_-I__-_ 
S6-SB-4002 . 

- 

S6-SE-4002 

S6-TP-33-W 1 -___ 
S6-SE-4002 __~ . .._- -- 
S6-SB-3904 __. - --.---- 
S6-SB-3804 _-.~ - -.-- ..-.--~ ~- 
S6-SB-4002 _-.--- .- .--. 

S6-TP-29-W3 _____---.__- 
S6-SB-4002 _. _ ~~ ..__. -- - 
S6-SB-4002 _-~.~---.--- 

S6-TP-33-WI 

--- 
Freq. 

of 

letectlor 

0121 

1121 --. 
0121 

dieldrin _---.-- 
gamma-chlordane ~. _. --.- . .~ -._. 
melhoxychlor _ -. ._.-- ~-- ----- ~-- 
I .2.4-trimethylbenzene ..___.. .--- __-. 
1.3.5trimethylbenzene .~__.__ .- 
1 ,Jdi&lorobenzene _____ ~-- -- 
2,4dimethylphenol _-.---- 
2-methylnaphthalene ___-- 
4-methylphenol 

acenaphthene 

acenaphthylene ._--- 
anthracene 

D 

-- 

- 

.- 

- 

- 

-. 

-. 

o/21 

0121 

-iI121 

o/o 

010 

benz(a)anthracene -___ 
benzo(a)pyrene ----- 
benzo[b)fluoranlhene _..___-_ -.. .---..----- 
benzo(g,h,i)perylene _.-.. -.-.~ .- 
benzo(k)fluoranthene _- -. .- -~ --.---- 
bis(2ethylhexyl)phthatate ~._ _._-..-- .-.- ~---- 
butylbenzylphthalate 

chrysene 

di-n-butylphthalale _...-.--. -- -- 
dibenz(a,h)anthracene . .~ ..-. . - 
ftuoranthene _.__ -..--- .-- 
fluorene _ -. ._. ~~.__. -.. .- ~- 

O/II _.---- 
0111 --~ 
OH1 -_ 
0111 

O/l 1 

o/11 -- 
O/II -- 
O/II 

0111 

1111 _--- 
O/II 

1111 

1111 ~-.__ 
OH1 

III 1 

OH1 

0111 

1111 

OH1 

Backg 
Range of Positive 

Detection 

1 hlln. Mar 

-- 
51 - 51 

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

- 

_y-- -- 

__- __ _~- 
- _____-_ -- 

58 - 58 __... ---.--- 

- - ~.__~ 
46 - 46 

50 - 50 __~--. -- - 

--.. -.~- _.._.-. 
51 - 51 

92 - 92 - 

_ 

Range of Positive 

Detection 

Freq. 

of 

Detect101 

2/73 

25772 

27773 -__ 
IIf0 -._- 
IHI 

IHI --._- 
II62 

l/62 

m2 

II72 

1172 ~. 
II72 

2772 

3172 --__ 
5772 

25l72 ~. 
25172 --. 
16772 --.. 
16172 

13l72 

17f55 

3172 

27172 

13172 

4772 

29l72 - --. 
II72 -- .- 

Representatlvc 

Concentration 

Sampling Round and 

Location of Maximum 

NA 

Min. Max. 

75 - 710 44.6 ~--~ -. 
146 __-___ 
190 ____-.- 
3.05 -__ 
2.6 

12.4 

5.07 

4.69 _____- 
8 

- 
- - 

- 

_- 
- .- 

_- 

-- 
- 

. _ 

- . 

- _ 

243 

50 

49 

89 

282 

291 

340 

245 

-300 __---~ 
395 

70 ..- .- 
271 __ - .I_-. 
295 _-___ 
220 - . . . - 
298 ----- - 
50 

Aroctor-1246 - -- 
Aroclor-1284 

Aroclor-1260 

- 
7.2 - 4200 __. - 

9 - 5100 __ 
61 - 6.1 

38.6 BG-13 

NA 

NA _. -. 
9.2 - 9.2 

14 - 14 

NA 

NA ~____ ~--.---__ 
170 - 170 

120 - 120 __-__ 
8-8 -- 

1100 - 1100 ~~.--___~ 
50 - 50 .---- ___- 

6300 - 6300 

-4549 _~---- 
48 - 89 _.___I-.-- 
79 - 340 - 

NA 

NA 

NA -.- 
NA 

NA _____-- 
NA 

NA - 
NA -~ 
NA - 

BG-13 

NA 

__ 
33 - 1500 _--- -. 
A^ . ...* 4L - LOdO __-~ 
82 - 4100 _ .--- __._ --.. --~ 
43 - 330 .-- 
87 - 1600 

39 - 5400 

55 - 70 

185 

184 BG-13 

BG-16 154 

237 ~~.--_ 

-_----- 
185 

NA 

BG-13 _--~ ~- .~ 
NA 

NA 

29 - 16000 

63 - 220 .- - 
188 

- 
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TABLE 4-1 
OCCURRENCE AND DISTRIBUTION OF ORGANlCS AND INORGANICS IN SITEWIDE SUBSURFACE SOILD, SITES 6 AND 7 
NAWC WARMINSTER. PENNSYLVANIA 

PAGF 7 OF 3 
1 Background Data 

Range of Positive I 

3 

e 

Site-Related Data 
I 

I Range of Positive 1 I 
Detection Mean of Sampling Round and 

Min. Max. All Data Location of Maxlmum 

46 - 1200 239 S6-SB-4002 

43 - 620 225 S6-TP-33-WI -..-. .__~ --__-- ..--.- 
5300 - 5300 291 S6-TP-29-W3 __-. .-- ~-__ 

35 - 2000 303 S6-SB-4002 ---..-- .-- ______ 
18 - 52 32.5 S6-TP-36-09 ..--.__ -- 
22 - 330 39.6 S6-TP-36-09 

2 - 3 A 73 S6-TP-36-09 

-- 
Freq. 

of 

Ietectiol 

0111 

Ill 1 -. -- ._- 
Olll ---- 
Ill 1 

0120 

4119 

0120 -- 
0120 --- 
010 

o/o --_.. 
010 

0120 -__ 
3/20 __- 
O/20 

o/20 

Freq. 

of 

Detectlol 

7-K ___ 
17l72 ___- 
ll72 -- 

20i72 __ -. 
385 

Detection Mean of Sampling Round and 

Min. Max. All Data Location of Maximum 

NA 

Representative 

Concentration 

259 

254 

270 

339 - __ _--~- 
38.2 --.-. -_ 
70.9 I 7184 acetone 

c&bon disulfide 
-- 

-__ 
ethylbenzene ___- 
n-butylbenzene 

3 2l05 _~ 
1105 __. 
II62 --- 
1162 ---- 
1162 --.- 
2la5 

3105 --- .-. 
II85 

3105 

36 - 36 ~~--- 
1 - 1 

S6-TP-29-W3 

S6-TP-31-05 

5.07 

1 

0.9 - 0.9 

4 - 28 S6-SE-1805 

1 - 3 S6-TP-36-09 ----____.-.--- 
56 - 56 S6-TP-29-W3 __. __--_ 

2 - 620 S6-TP-29-W3 ..-- -.--- _____ 

. . . 
4.2 

4.58 __- 
4.72 -.__ 
5.19 

$1.6 

---__-~ . ..__ _ _ _ 
S6-SB-1607 

I S6-SB-1607 

3 

set-butyibenzene -__ 
letrachloroethene 

toluene 

trichloroethene --.--- --_ _ -.- 

0.9 

4.81 

3 

5.19 -----. 
6.14 -__ 

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. 
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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1 
1 
i 

,’ 1 

\ \ SS-06-20 1 Arsenic I 13.5 mg/Kgl I =KJ&-+-POSS P 7 / A 1 f--Y. ,.---- I 
‘x ____._ -...+.+---~-c’ _-’ 

! 
/ 

--I!5 

TR 1 3 

,..’ 

Arsenic I -..- 
14.0 mg/Kg -IT;” 

SS-109 JmBEr!u 
‘r” I 

13.3 m 
-:..--- -L---c------: a MONITORING WELL 

._ . - -. .- 

j\, - Cl IRFACF DFPRESSION AND/OR --... ..-- __. ..--- ._.. , 
EM ANOMALY TRENDS 

I 
F m I 

i/ A SITES 6 AND 7 REMOVAL AREAS 

SAMPLE LOCATIONS ARE AF’f’ROXMATE 

SURFACE SOIL SAMPLE LOCATION 
SS-06-01 

‘+TR4/! 
- ’ - - F()D,EE$F, ,E$A, ANAMOLY AND/OR 

/ I 

s 

? 

, 
- 

-- 

-- 
__n 

.c-. 

DRMNG NO. 
flGURE 4-l 1 “0” I 

FORM NO. 
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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. 

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 compared 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 SOILS 

A total of 86 subsurface samples were collected outside the removal areas. All samples were 

analyzed according to EPA CLP protocol. All samples were analyzed for TCL VOCs and TAL 

metals; 72 were also analyzed for TCL SVOCs and PCBs, and 11 were analyzed for pesticides. 

One sample, S6-TP29W3, contained TCE (56 pg/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 S6-SB1805 contained 28 ug/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 (SS-SB1807) did not contain PCE. The only other positive 

identification of PCE was in sample S6SB3605. 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 ug/kg. 

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 pg/kg 

and 2,800 pg/kg 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) and 

do not show any pattern. One sample, TP-29W3, contained the PCB Aroclor 1254 (4,200 pg/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 

DOCS\NAVM6883\108001 
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TABLE 4-2 
OCCURRENCE DISTRIBUTION AND A COMPARISON TO SOIL CRITERIA FOR 

INORGANICS IN SURFACE SOIL AT SUSPECTED SITE 7 
FORMER NAWC WARMINSTER 

@w/kg) 

FREOUENCY OF PENNSYLVANIA 

0.31 0.63 1.7 0.90 10 I 10 0.3 0.69 
CALCIUM 25 I 29 240 - 1910 773 10 I 10 426. 980 857.79 NA 

31 7.9 35.3 21.59 10 I 10 7.4 - 26.6 24.97 22cmO 76ODO NO CHROMIUM 
31 / 

- 4700 NO COBALT 27 I 30 1.6 22.1 10.32 10 I 10 1.6 12.9 11.93 13000 
COPPER 29/ 31 3.6 30.6 13.56 lO/ 10 2.2 12.6 12.6 6100 3100 NO 

1, 10 5.9 2.09 
410500 54527 10 / 10 7050 - 25700 24666 
96.5 16.69 10 I 10 5.1 - 14.9 11.37 
4960 2472 s/ 9 711 - 2600 2600 
2010 527.66 10 I 10 19.7 - 503 +n7 

21.7 14.40 10 I 10 3.3 - 14 
3050 666 101 10 165. 1060 

I “-” . 1Ocm 390 NO 

I 13.55 1 4400 1600 NO 

1076 I NA 

0.37 0.42 I I II 10 I 1.2 I 0.70 1 -- 
16 6.3 NO 

45 I 33.01 I 10 I 10 13.7 - 39.3 I 37.67 1 13 550 NO 

66000 23DDO NO 

l - QUALIFIERS FOR DATA ARE PRESENTED IN DATA PRESENTATION TABLES 

BEXCEEDE.XLS 10/3/96 9:46 AM 4-9 
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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 

@-@kg) 

PENNSYLVANIA 

* - OUALIFIERS FOR DATA ARE PRESENTEO IN DATA PRESENTATION TABLES 

f3EXCEEDE.X~S 1013/96 9:46 AM 4-10 
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TABLE 4-4 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SITEWIDE SUBSURFACE SOILS, SITES 6 and 7 

NAWC WARMINSTER, PENNSYLVANIA 

Substance 

- 

.-___ 
beryllium -. 
cadmium -.__ 
calcium .- 
chromium --____-~ 
cobalt ~.-___ 
copper 

iron --__ ~. 
lead ..__ - - -.--‘- 
magnesium ~ ..~___ 
manganese ~___._ 
mercury -. 
nickel -.~___ 
potassium -____~ 
selenium __ ~~~- 
silver _~ 
sodium ~___ ~-~ - 
thallium ~_I 
vanadium ~-~~--___~~ 
zinc ~~-.~ ~--.~.-- - 
4$-DDE 

44’~DDT - ---~~ 
alpha-chlordane _____~ ___ 
Aroclor-1242 ._---~~ -.__ 

I 

Backuround Data 
Freq. I Range of Positive 1 I 

of Detection Mean of Sampling Round and 

Ietection Min. Max. All Data Location of Maximum 

31131 4786 - 18100 13400 BG-12 -___. ~ ___ 
II22 13.6 - 13.6 3.75 BG-16 ___ --~-.__ ~...--- ._~~ ------ 

27131 0.28 - 12.1 3.88 BG-11 

__ 
-. 

27129 34.1 -1 225 61.6 BG-28 

--k31 
___ _____. __.. 

27131 - 1.7 0.806 BG-31 ~-___ _ _.---. _____ 

27131 518 - 4960 

NA 

55.2 - 86.7 

0.37 - 0.42 

-__ 

1121 820 - 820 

I / I I I I I 1 

- 

D 

_ .- 

-- 

-- 

.~ 

-- 

- 

-- 

-- 

-_ -. 

Site-Related Data 
Freq. Range of Positive I I 

of Detection Mean of Sampling Round and 

letection Min. Max, All Data Location of Maximum 

86186 1970 - 251000 15000 SG-TP-COMP -__ . . 
22/86 2.6 - 164 7.26 SG-TPOB-01 

83186 
--_____ -______-___--- 

0.86 - 80.7 10.9 S6-TP02-01 I_--- ~.___- 
83186 12.6 - 922 113 S6-TP02-01 -___- _-- 

Representative 

Concentration 

15600 - 
7.16 - 

12.6 

81186 I 0.23 - 4.6 S6-SB-4005 1 0.898 1 ____~_ JL-J?.?-. - 

80186 1_ 138 - 8740 1 722 1 S6-TP-29-W3 1 808 -_-.. .____-- 

4-11 
1211 l/98 2:36 PM 
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TABLE 44 
OCCURRENCE AND DlSTRlBUTlON OF ORGANICS AND INORGANICS IN SITEWIDE SUBSURFACE SOILD, SITES 6 AND 7 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 3 

T Background Data 
Range of Positive 

I Substance Detztion e 

Mean of 1 Sampling Round and 

All Data Location of Maximum 

Aroclor-1248 

Aroclor~l254 

Site-Related Data 
Freq. Range of Positive 

of Detection Mean of Sampling Round and Representative 

Ietection Min. Max. All Data Location of Maximum Concentration 

2i73 75 - 710 47.1 S6-TP-36-09 44.6 -__ -~___ 
-- 25i72 7.2 - 4200 180 S6-TP-29W3 146 -__ 

27173 9 - 5100 221 S6-TP-29-W3 190 -. 
1 O/21 1 

O/21 - 

NA 

1110 I 6.1 - 6.1 I 

6.62 

5.81 ___ 
31.7 ~- 

l/62 

II72 

1172 12.4-dimethylphenol I 0111 I - 

12-methylnaphthalene ll72 I 50 - 50 t 237 t S6-TPl8-02 I 50 

!4-methvlohenol IO/Ill 

--I--~--- NA 

t-- NA 

[@zo(b)fluoranthene 16l72 1 82 - 4100 t 336 t S6-SE4002 340 

245 

300 

395 

16l72 43 - 330 __. 
13l72 I. a7 - 1600 ___- --.~~ --__ 
17155 39 - 5400 ~. .___ ___~~~.. _~~ 
3172 55 - 70 

222 -__~ 
282 __- 
372 

231 -- 
237 

S6-TP-33-WI 

S6-Sf3-4002 

S6-SB-3904 ____ 
S6-SB-3804 

S6-SB-4002 

413 S6-TP-29-W3 

70 

27l72 33 - 1600 

13l72 29 - 16000 

271 

NA 

NA 

188 BG-13 

NA _ _-.. .- 

I’ dbenz(a,h)anthracene -~-~~-I.-!?!Ll m~~m---.I- _.. 

4-12 

1211 II98 2136 PM 



TABLE 4-4 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SITEWIDE SUBSURFACE SOILD, SITES 6 AND 7 
NAWC WARMINSTER, PENNSYLVANIA 

PAGE 3 OF 3 

Substance 

indeno(l,2.3-cd)pyrene .-_____ 
phenanthrene 

phenol ~..I_ 
pyrene ..- ~-__ 
2-butanone 

acetone 

carbon disulfide __-.-__-.-_-- ~~. 
ethylbenzene 

n-butylbenzene - 
p-isopropyltoluene ~-~..__ _-_ .- ~~ 
set-butylbenzene -.~--. -. 
tetrachloroethene 

toluene 

trichloroethene -__- 
xylene (total) 

Backaround Data Site-Related Data 
Freq. I Range of Positive I Freq. 1 Range of Positive I I I 

Sampling Round and 

Location of Maximum 

0111 

=-t-t : 

1111 51 - 51 

O/l 1 

165 

NA - 1200 --__--~-. 
BG-13 - 620 -__. ~______ _. .~~~ 

NA - 5300 ~~__ __~~ .__~ 
RG-I 3 - 2000 - 

Mean of 

I 

Sampling Round and 

I 

Representative 

All Data Location of Maximum Concentration 

NA 1 1185 I 36 - 36 

3 - 3 4.23 ..--__~~~...~- -- 
0.9 - 0.9 4.2 

4 - 28 4.58 NA 

BG-17 

NA 

NA 

S6-TP-29-W3 I 5.07 

S6-TP-31-05 1 --. 
S6-SB-1807 3 ___~~_. 

-----p-I-- .A!?-.--. S6-SB-1807 

S6-SB-1805 

S6-TP-36-09 ~~-- --___- -~~-- 
S6-TP-29-W3 

S6-TP-29-W 

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. 
Number of samples may vary based on the number of usable results. 
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S6-TKl201 
Cadmium I 78.2 mg/Kc 

vS6-SB3804 ,‘\ 
S6-SB3806 _i : 

LOCATION OF CHROMIUM CONCENTRATIQN! 
GREATER THAN RECREATION4L~RBC 

j -- ..--. 

l SAMPLE LOCATIONS 
SG-SBOl-01 
SS-TP14-01 

INPHASE GEOPWSICAL 
ANll”bd Y _ - 
MODERATE Ek ANOMALY ------ 
AND/OR EPIC FWTURE 

FROM EPIC 

j\, .\ _ [Cadmium I 152.0 mg/QJ,----’ 
I -. , )~--]:_-i--..s . . . . r 

,.,_ SAMPLE LOCATIONS ARE APPROXIMATE 1 

FORM CADD NO. 

h - I’ /I-ElA\/ 



results in excess of the recreational RBCs. Section 5.0 details the methodology and selection 

process for establishing RBCs and evaluates the risks associated with the contaminant levels. 

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 

recreational RBC (8.4 mg/kg). Because of the large number of samples exceeding the RBC, 

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 rnglkg 

(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 of contamination can be identified 

in the location or’ distribution of the containment levels. However, four of the highest 

concentrations were from samples collected from a layer of oxidized-looking course sludge-like 

material encountered 7 to 9 feet below ground surface in feature TR4 (TP-29W3, TP-2907, TP- 

3609, and TP-3507). 

Chromium was also identified in a significant number (16) of samples at concentrations greater 

than the recreational RBC (631 mg/kg). Figure 4-l 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 detailed 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 contamination pattern is apparent from the distribution of chromium 

concentrations identified at Sites 6 and 7. However, three of the four highest concentrations were 

identified in the same samples from TR4 that exhibited the highest arsenic concentrations (TP- 

29W3, TP-2907, and TP-3609). 
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TABLE 4-5 - 

SUBSURFACE ARSENIC CONCENTRATIONS IN EXCESS OF RECREATIONAL RBC 

SITES 6 AND 7 - NAWC WARMINSTER, PENNSYLVANIA 
- 

SamDIe Location 

TP-0201 
SB-1805 
SB-4005 
TP-29W3 
TP-2907 
TP-3609 
SB-3904 
TP-3507 
TP-4003 
SB-3804 
SB-2903 
88-3404 
TP-4006 
TP-3303 
TP-29W2 
TP-3207 
SB-2504 
TP-2807 
SB-2802 
SB-3003 
SB-3406 
TP-3508 
SB-2104 
SB-3211 
SB-3806 
88-3505 
88-2702 
SB-4002 
88-2705 
TP-38Wl 
TP-29Wl 
SB-4104 
SB-3304 
SB-3605 
SB-2603 
SB-3703 
TP-2706 
SB-3105 
TP-3607 

Arsenic 
Concentration -. 

80.7 
68 
37.9 

- 

35.5 
28.3 
25.3 - 
24.5 
23.5 
19.8 - 
19.4 
16.5 
16.5 
14.8 - 

14.3 
13.9 
13.8 - 
13.8 
12.7 
12.4 
12.1 

- 

11.9 
11.7 
11.4 - 
11 
10.9 
10.2 
10 
10 
9.9 
9.9 
9.7 
9.6 
9.3 
9.1 
9.1 
9 
8.8 - 

8.7 
8.5 
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TABLE 4-6 

SUBSURFACE CHROMIUM CONCENTRATIONS IN EXCESS OF RECREATIONAL RBC 

SITES 6 AND 7 - NAWC WARMINSTER, PENNSYLANVIA 

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 
88-3804 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 

widespread throughout the site. Two of the highest concentrations are from samples collected 

from the southeastern end of feature TR12 (SB-3804, SB-3904). Other high-level concentrations 

were noted in samples from features TRI 1 (SB-2104 and SB-1805) and TR4 (TP-3609). These 

sampling locations also exhibited relatively high concentrations of arsenic and chromium (see 

Tables 4-5 and 4-6). 

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 mg/kg). 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 ug/kg) and zinc (78,600 mglkg) concentrations and notable lead (7,700 mg/kg) and 

benzo(a)pyrene (2,900 us/kg) concentrations. 

As indicated above, the distribution of any individual contaminant within Sites 6 and 7 does not 

present a strong pattern of contamination. However, when the patterns of individual contaminants 

are viewed in combination, a pattern does appear (see Figure 4-3). 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 TRll, and 

the central portion of TR4. This latter area also contained the most significant levels of other 

contaminants present in Sites 6 and 7. 

Because of this apparent pattern of contamination, a further review of contaminant levels was 

performed to identify potential areas of greater risk that may warrant separate evaluation and risk 

assessment. 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 for 

each of these zones, respectively. In general, the samples that contained the high levels of 

contaminants were collected from depths that ranged from 4 to 9 feet below ground surface. The 

type of contaminant identified may be indicative of sludges produced in the treatment of industrial 

wastewaters produced from metal plating operations, as were reportedly disposed at Site 7. 

- 

- 

- 

-. 

- 

- 
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TABLE 4-7 

SUBSURFACE THALLIIUM CONCENTRATIONS IN EXCESS OF RECREATIONAL RBC 

SITES 6 AND 7 - NAWC WARMINSTER, PENNSYLANVIA 

Sample Location Thallium 
Concentration 

SB-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-20W3 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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TABLE 4-8 

CURRENCE AND DISTIRBUTION OF ORGANICS AND INORGANICS IN HOT SPOT 2 SUBSURFACE SOILS, SITES 6 AN 
NAWC WARMINSTER, PENNSYLVANIA 

Background Data 

Freq. 

of 

jetection 

Freq. Range of Positive 

of Detection 

Detection Min. Max. 

31131 4780 - 18100 

Mean of Sampling Round and 

All Data Location of Maximum 

13400 BG-12 

Range of Positive 

Detection Mean of Sampling Round and Representative 

All Data Location of Maximum Concentration 

7970 S6-SB-2802 10900 

26 S6-TPOS-01 164 - 

II.2 I S6-SB-3904 1 17.3 

154 1 ss-TPOS-01 I 384 

0.651 1 S6-SB-3909 I 1.2 

16.3 i S6-SB-3804 42.4 

50000 I S6-SB-3904 I 121000 

Min. Max. 

3300 - 13600 11, 

1122 1 13.6 - 13.6 I 3.75 I BG-16 3l7 6.4 - 164 

3.4 - 24.5 7i7 

717 24.8 - 384 

6l7 0.3 - 1.2 beryllium - 
cadmium 

calcium 

chromium 

cobalt 

rower 
iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium potassium 

silver silver I I sodium sodium 

thallium thallium 

3l7 32.5 - 42.4 

25129 I 240 - 1910 1 684 1 BG-24 7l7 485 - 121000 

31131 I 7.9 - 35.3 I 19.4 I BG-12 7l7 8 - 7140 

7l7 a - 52.4 27130 

29131 7l7 

7l7 

2.9 - 534 

8310 - 232000 

3.3 - 128 

31131 

31131 7l7 

27131 7i7 648 - 5770 

31131 I 30.9 - 2010 i 424 i BG-28 7l7 250 - 899 551 I S6-SB-3904 I a99 

3l7 2.1 - 5.2 1.52 I S6-TP08-01 I 5.2 

8 - II3 44.6 1 S6-SB-3804 1 113 

0117 I I I NA 

Il.3 - 38.8 

5120 I 55.2 - 86.7 I 102 I BG-25 

0.37 - 0.42 0.378 BG-31 

15.4 - 45 

NA 

160 1 S6-SB-3804 1 

0111 I I I NA 

Olll I I I NA 
_ 
0111 i i i NA 238 i S6-SB-3804 i i 
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TABLE 4-8 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN HOT SPOT 1 SUBSURFACE SOILS, SITES 6 AND 7 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 2 

I I Backaround Data I Site-Related Data 1 

Freq. Range of Positive Freq. 

of Detection Mean of Sampling Round and of 

Substance Detection Min. Max. All Data Location of Maximum Detection 

bis(2-ethylhexyl)ph Ill 1 50 - 50 154 BG-16 216 --. 
butylbenzylphthala o/11 NA l/6 --. 
chrysene Ill 1 51 - 51 185 BG-13 216 

-- fluoranthene l/II 92 - 92 188 BG-13 2l6 

indeno(l,2,3-cd)py 0111 NA l/6 

- pyrene 1111 100 - 100 189 BG-13 216 

acetone 4119 8 - 12 46 BG-24 II7 

Range of Positive 

Detection Mean of 

Min. Max. All Data 

1500 - 5400 1280 

70 - 70 200 

170 - 190 193 

79 - 120 166 

110 - 110 207 

130 - 290 203 

22 - 22 28.6 

Sampling Round and Representative 

Location of Maximum Concentration 

S6-SB-3904 5400 

S6-SB-3804 70 

S6-SB-3804 190 

S6-SE-3804 120 

Notes: 

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 ORGANICS AND INORGANICS IN HOT SPOT 2 SUBSURFACE SOILS, SITES 6 AND 7 

NAWC WARMINSTER, PENNSYLVANIA 

Backaround I Site-Related Data 

Mean 

All Dm 

I of 

ata 

IO 

5 

8 

6 

16 

I ---- 
4 

I 

6 

IO 

7 

0 

1 

36 

5 

j 

5 

I 

Sampling Round and 

Location of Maximum 

BG-12 

BG-18 

Representative 

Concentration 

38600 ~-__ 
68 ____--_ 

80.7 

922 - 
0.946 

82.5 

80600 

22900 

63.4 

1880 - 
261000 

39300 - 
3530 

1010 

3.62 

345 

1340 

5 

220 

532 

74.9 

29.1 

3800 

8.4 

750 

760 - 

6.1 ~___ 

t 4780 0.28 34.1 13.6 - - - - 225 18100 13.8 12.1 27131 3.8~ BG-11 7i7 5.2 - 80.7 1 24.6 1 S6-TP02-01 

717 27.4 - 922 t 240 1 S6-TPO2-01 61.1 BG-28 27129 

27131 lbervllium 

Icadmium I 0.31 - 1.7 0.8C 7/7 I 0.38 - 1.1 I 0.729 I SG-SB-1807 BG-31 

NA 

240 - 1910 

7.9 - 35.3 

1.8 - 22.1 

661 BG-24 

19.d 

8.5 

BG-12 

BG-31 

copper k iron 

3.6 - 30.6 

1.6 - 96.5 ~-..- 
518 - 4960 -__-- 
30.9 - 2010 

- 0.37 - 0.37 

11.1 BG-29 

331r 

11.’ 

198 

42d 

BG-30 

Ilead 7i7 I 3.8 - 39300 1 5670 1 S6-TP02-01 BG-13 

BG-24 magnesium 

manganese I=----------- mercury 

nickel 

BG-28 

0.04: _-- 
IO.! 

70E 

- _-- 

102 

BG-23 

BG-31 

89.1 - 3050 ~- BG-24 

NA 

NA 

BG-25 5120 1 55.2 - 86.7 

I 27129 31131 0121 3131 0.37 15.4 9 - - - __.---. 45 60 0.42 

.~-. 

0.37 BG-31 -- 
BG-12 29.; 

27.; BG-13 

alpha-chlordane I Aroclor-1254 

Aroclor-1260 

t- 
~~--_--~ 

dieldrin 

NA 

BG-13 

NA 

NA 

4-23 
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TABLE 4-9 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AN INORGANICS IN HOT SPOT 2 SUBSURFACE SOILS, SITE 6 AND 7 
NAWC WARMINSTER, PENNSYLANIVA 
PAGE 2 OF 2 

Freq. 

of 

Background Dat; 

Range of Positive 

Detection Mean of 

Ietection Min. Max. 1 All Data 

o/21 I I 

1111 58-58 1 185. BG-13 

Sampling Round and 

Location of Maximum 

NA 

NA 

NA 

NA 

BG-13 

BG-16 

BG-13 

NA 

BG-13 

NA 

BG-13 

BG-13 

BG-24 

____..-._ 
NA 

BG-l7 

I 

_- 

Site-Related Data 

Freq. Range of Positive 

of Detection Mean of Sampling Round and Representative 

Ietection Min. Max. All Data Location of Maximum Concentration 

Ill 9.2 - 9.2 9.2 S6-TP02-01 9.2 

- 116 120 - 120 272 S6-SB-2104 120 

2l6 140 - 150 200 S6-SB-2164 150 _-.- 
l/6 140 - 140 275 S6-SB-2104 140 

- 116 90 - 90 -267 S6-SB-2104 90 

332-- -- 
~. 

l/6 480 - 480 S6-SB-2104 480 -. ---. ..---.-.--__- 
316 60 - 870 273 SG-SB-1805 870 

-~ II6 120 - 120 272 S6-SB-2104 120 .~ ~__- 
416 42 - 370 182 SG-SB-1805 370 -- ---_~.--. 
116 210 - 210 287 S6-SB-2104 210 

~-- ~ ~- II6 82 - 82 265 S6-SB-2104 82 ___~~ ~- 
- 

~ -. .-__- 
268 S6-SB-2104 98 .-__~~- 

- 
_-.--~-~.. -~___ 

287 S6-SB-2104 210 

96.6 S6-SB-1904 98 ~--- 
10.2 SG-SB-1807 3 

9.82 SG-SB-1807 0.9 ~-____ 
7.86 SG-SB-1805 23.1 

9.79 S6-SB-2 104 2 -- 

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 4-10 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN HOT SPOT 3 SUBSURFACE SOILS, SITES 6 AND 7 

NAWC WARMINSTER, PENNSYLVANIA 

Backg md Data 

~ 

I 

-- 

-.- 

Freq. Range of Positive 

of Detection 

Ietection Min. Max. 

919 3360 - 28400 

419 9.6 - 48.3 

919 5.9 - 35.5 

919 41.3 - 536 

919 0.35 - 1.2 

819 0.64 - 152 

919 1490 - 79600 

919 15.8 - 46800 

919 6.6 - 146 

919 8.3 - 920 

919 15000 - 264000 

919 9.8 - 7700 _--.~- 
919 1100 - 4970 

919 259 - 1160 

719 0.2 -xi-- 

919 8.3 - 66.2 

819 197 - 8740 

919 1.1 - 368 

919 -96.8 - 405 

619 4.7 - 62.4 

719 18.6 - 32.3 

919 35.2 - 78600 .~~ - 
219 75 - 710 

418 91 - 4200 

519 13 - 5100 

Mean of Sampling Round and Representative 

All Data Location of Maximum Concentration I 

-- 

-- 

9460 1 S6-TP-29-W2 I 17600 

11.9 I S6-TP-29-W3 48.3 

18 1 S6-TP-29-W3 I 31.9 

3.75 BG-16 

3.88 BG-11 

61.6 BG-28 

0.806 BG-31 

NA 

664 BG-24 -- 
19.4 BG-12 

8.9 BG-31 

11.8 BG-29 

33100 BG-30 ___- 
11.7 BG-13 

1980 BG-24 

424 BG-28 

0.0436 BG-23 

10.5 BG-31 

706 BG-24 

NA 

102 BG-25 

0.378 BG-31 

29.7 BG-12 

27.7 BG-13 

NA 

38.6 BG-13 

NA 

antimony 1422 13.6 - 13.6 

arsenic 27131 0.28 - 12.1 

barium 27129 34.1 - 225 

bervllium 27131 0.31 - 1.7 

218 S6-TP-36-09 536 

0.71 S6-TP-35-08 0.885 

-- 48.5 S6-TP-29-07 152 ~____. 
26400 S6-TP-36-09 79600 

cadmium 0131 

calcium 25129 240 - 1910 

hromium 31131 7.9 - 35.3 

mbalt 27130 1.6 - 22.1 

S6-TP-36-09 I 3.4 

S6-TP-29-07 66.2 

w=TP-29-W3 
1 

4910 

sodium 1 5120 1 55.2 - 86.7 

thallium 

vanadium 

0.37 - 0.42 

19 I S6-TP-29-WI I 26.2 

rinc I 27129 I 9 - 60 9020 S6-TP-29W3 78600 

~- 164 S6-TP-36-09 710 

-- 797 S6-TP-29-W3 4200 __..-- 
808 S6-TP-29-W3 5100 

22.1 S6-TP-29-W3 79.8 

16.5 S6-TP-29-W3 50.4 

koclor-1248 __ 
4rnclor-1254 

koclor-1260 I 0121 I 
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TABLE 4-10 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN HOT SPOT 3 SUBSURFACE SOILS, SITES 6 AND 7 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 3 

0111 I I I NA 

NA 

188 BG-13 

NA .___~~.~. .-__ _-. 
185 BG-13 

4119 I 8 - 12 1 46 1 BG-24 

0120 

---A 0120 
--I .+--A!$ 

DOCS\NAVYI6883\T3-8.~1~ 12/I l/98 352 PM 

I I I I I I I I I I 

I 508 

2480 

419 I 42 - 120 I 293 I S6-TP-35-07 I 120 

419 I 62 - 540 1 227 1 S6-TP-29-W3 I 429 

419 I 36 - 330 I 107 I S6-TP-36-09 I 307 

219 I l-3 I 5.17 I S6-TP-36-09 I 3 

119 I 56 - 56 I 9.39 I S6-TP-29-W3 I 21.2 

219 1 2 - 620 1 71.7 1 S6-TP-29-W3 I 620 - 
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TABLE 4-10 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN HOT SPOT 3 SUBSURFACE SOILS, SITES 6 AND 7 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 3 OF 3 

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. 
Number of samples may vary based on the number of usable results. 
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A total of eight subsurface soil samples were collected during test pitting operations performed in 

the area south and southeast of Site 6/7 as part of the Phase III 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-l 

presents the locations of monitoring wells within Area B and shows the relationship of Site 6 and 7 

to these wells. 

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 OUI, 

1993) have identified volatile organic contamination within Area 8. 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. 

- 

- 

- 

- 

DOCS\NAVYi6883\108001 
October 1998 

4-28 



- 

F-E- 

- 

The surface and subsurface sample results for Sites 6/7 were reviewed and compared to PADEP 

guideknes 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-29-W3, 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 4-4). 

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. 

D0CS\NAiM6883\108001 
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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 assessrnent 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 health 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 source 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 III. 

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 the data, 

background comparison tests, identification of chemicals of potential concern (COP&), and 

D0CS\NAVn6883\108001 
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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 5.1.2 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 .l 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. 

5.1.1.1 Distributional Analysis of the Data 

Statistical analyses discussed in this section adhere to the guidance referenced in several EPA and related 

publications (1989a, 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, 19921a) were 

performed to determine if the data set of chemical concentrations matches the shape of a normal or 

lognormal distribution. rhe 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 convertecl to their 

logarithms. A five percent level of significance was used to determine if the data deviate from 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 lognormal 

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 students 

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. 

. Nonparametric statistical 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 populations with 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 tdistribution 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. 

l 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 th’e 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. 

5.1.1.3 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 1 E-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 IO” or a HQ of 0.1 and compare site concentration to background concentration1 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 O6 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 III 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. First, the 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-Wilk test. 

. The distributions are classified as either lognormal, normal, or unknown. 

. Environmental data 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: 

s= c ( 1 2 
‘i -P 

/l----l n-l 

where: 

s = Standard deviation of the log-transformed data 

xi = Individual sample value (log-transformed) 

CI = 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. 

ucL 
LOG = e 

[p+o.5s2+[$J] 
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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 

CI = Arithmetic mean of the n samples 

n = Number of samples 

The one-sided upper 95 percent confidence limit (UCLNOR) is then calculated as follows: 

where: 

S = Standard deviation of the data 

t = One-sided t distribution factor 

P = Arithmeticmean 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 representative concentration. The maximum positive value is frequently the default choice 

when a lognormal distribution (having a higher upper confidence limit from the distributional shape) is used. 

5.1.1.5 Special Note Concerning Chromium Concentrations 

-_ 

Chromium data were considered to be the hexavalent chromium (VI) form as opposed to the trivalent form 

(chromium III) 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 5-1 

DOSE-RESPONSE PARAMETERS - CHEMICALS OF POTENTIAL CONCERN 
NAWC Warminster Sites 6 and 7, Pennsylvania 

PesticideslPGBs 
Aroclor-I 248 
Aroclor-1254 
Aroclor-1260 

1.0 Z.Ut+UU I l.I”L~“” IL 

1.0 2.OE-05 2.OE-05 2.OE+OO I 1.78E+OO B2 

1.0 2.OE+OO I 1.78E+OO 82 

Metals 
I 0.27 1 l.OE+OO 

0.10 1 4.OE-04 
E 3.7E+OO 

4.OE-05 D 
I 
I 0.95 1 3.OE-04 3.16E-04 15E+OO 1.43E+OO A 

n 
barium 1.0 7.OE-02 
beryllium 0.01 5.OE-03 
cadmium 0.05 5.OE-04 
chromium 0.01 5.OE-03 
copper 0.6 4.OE-02 
iron 1.0 3.OE-01 
lead 1.0 
manganese 1.0 1.4E-01 

0.15 

1 7.OE-02 I I I 
1 5.OE-01 1 4.3E+<O 1 4.3E-02 1 & 

I II 
I 1 .OE-02 

5.OE-01 D -. 
H 2.4E-02 D 

E 3.OE-01 ^^ 

I I 1 Is! 

I II 

nickel 
silver 
thallium 
vanadium 
zinc 

3.OE-04 45E-05 
1 D 

n1 2.OE-03 V. I I 2.OE-02 
1.0 1 5.OE-03 5.OE-03 D 

1.0 65E-05 650E-05 

0.02 7.OE-03 H 3.50E-01 

1.0 
.I nnc n1 3,OE-01 , J.VUL-VI D 

I I 

No Value = No dose-response value is available for this chemical in this classification 
l = All toxicity values are from Integrated Risk Information System (IRIS) unless otherwise noted 
t. = Modifying factor applied only to dermal RfDs and SF% from ATSDR 
H = Health Effects Assessment Summary Tables 
A = HEAST Alternative 
E = EPA-NCEA Regional Support provisionai 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-l. 

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 carcinogenic 

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 idermally 

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: 

RfDAdjusted = RfDora, * ABSEFF,,, 

SFAdjusted = sFora’ ABSEFF 
/ Oral 

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 5-1. 

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 irelative 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 

EPA Category Description of Group Description of Evidence u 

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 

carcinogen animal tests or in both epidemiological and animal studies 

- 

- 
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TABLE 5-3 
Relative Potency of Carcinogenic PAHs 

NAWC Warminster Sites 6 and 7 

Dibenz(a,h)anthracene 1 

Indeno( 1,2,3-cd)pyrene 0.1 
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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 re-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 

W-3 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. 

3 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 contuibute 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. 

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-l. 

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: 

I~=QLmm,iv(w 1 kg) 1 day = 
CS * IR,,, * FI * CF, * EF * ED 

BW * AT * 3Mdqs 
/ year 

Dermal Contact: 

INTAKE DEML (mg / kg) / day = DAevent * sA * EF * ED * EV (Adults) 
BW” AT*365days 

/ year 

INTAKE,,,, = 4?“mt *EV*EF * 
c 

n SA, *ED, 

AT * 365 daYs 
/ 

i=m 

year 
BY 

(Children and Youth, accounts changing SA 

and BW) 

- 

- 

- 

D4”mt = CS * AF * ABS,,-, * CF, -... 

where: 

cs = Chemical concentration in soil (mglkg or ug/kg soil) 

IR.oi~ = Soil ingestion rate (mg soil/day) 

FI = Fraction ingested from contaminated source (unitless) 

ET = Exposure time (hr/day) 

EF = Exposure frequency (days/yr.) 

ED = Exposure duration (years) 

EV = Event frequency (events/day) 

- 

- 

- 
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luI 

BW 

AT 

DAevWlt 

CF, 
c”) 

SA 

SAi 
PI* ED, 

BWi 

Body weight (kg) 

Averaging time (years) 

Dose absorbed per unit area per event (mg/cm*-event) 

Conversion factor (1 x 10” kg/mg for inorganics; 1 x 1 O-’ kg/ug 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 conventional values were used for all input parameters. 

A sample calculation for dermal contact with 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. 

14 Blood-Lead Modeling 

As outlined in Office of Solid Waste and Emergency Response (OSWER) directive 9355.4-12 (EPA, 

RI 

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 contribution of lead from each source and each exposure 

route could be evaluated. Potential blood-lead level increases were estimated and are discussed, along 

with the potential implications of blood-lead results for each site. The following paragraphs present 

information that is useful in estimating lead exposure. 
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TABLE 54 
Exposure Parameters For Surface And Subsurface Soil Ingestion and Dermal Contact 

Future Recreational Receptor 
NAWC Warminster Sites 6 and 7 

PARAMETER 

cs 

IRaoif 

FI 

CHILD (O-5 YRS) YOUTH (6-16 YRS) UNITS SOURCE 

Chemical Specific Chemical Specific mWg EPA 1989a 

200 100 mg soil/day EPA 199ld 

1 1 Unitless Assumption 

EF 

ED 

24 

5 

24 

11 

days/year 

years 

Assumption 

EPA 1989a, 1991d 

EV 

BW 

ATc.amxr 

ATnon-mar 

DA event 

1 

16.6 

70 

5 

Chemical Specific 

1 

45.2 

70 

11 

Chemical Specific 

events/day 

kg 

years 

years 

mg/cm* 

EPA 1991d, 1989a 

EPA 1989a 

EPA 1989a 

CFl-inorganica 

I I I I 

1 x10" 1 x10" kg/mg I 
CF 1-organics 

SA 

1 x 1o-g 1 x10* kg/w 

cm2 EPA 1996e 

Varies with age 

1 -year increments 

Varies with age 

1 

Chemical Specific 

Varies with age 

1 -year increments 

Varies with age 

1 

Chemical Specific 

cm* 

years 

kg 

mg/cm* 

unitless 

EPA 1989a 

EPA 1989a, 1991d 

EPA 1996e 

EPA 1992e 

EPA 1995a 

-- 

-. 
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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 10 ug/dL are difficult to define. Inhibition of certain 

enzymes involved in red blood cell metabolism has been reported to occur at 10 to 15 ug/dL and possibly 

lower (EPA, 1991 b). Small increases in blood pressure have been related to adults with blood-lead levels 

down to 7 ug/dL (EPA, 1991b). 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 ug/dL (EPA, 

1991b). 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 ug/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 ug/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 ug/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 *SF 

If the above equation results in a risk greater than 0.01, the following equation is used: 

Risk = 1 - e 
-(Intake*SF) 

The risk determined using these equations is a unitless expression of an individual’s increased likelihood 

of developing cancer as a result of exposure to carcinogenic chemicals. An incremental cancer risk of 

lE-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 additional 

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 1 E-06 or less as being acceptable for most 

hazardous waste facilities addressed under CERCLA. For CERCLA activities, residual risks on the order 

of lE-06 are the primary goal but are often 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 ratiio 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 .O), 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”NIA,” 

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 Uncertainty Analysis 

As discussed in EPA (1989a), the risk measures used in Superfund 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-specific uncertainties are discussed in Section 5.6 

- 

.-- 

5.1.5.1 Uncertainties in the Physical Setting and Receptor Exposure Pathways 
- 

Sections 5.1.3.2 and 5.1.3.3 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 recreational open space. 

5.1.5.2 Environmental Data Collection Uncertainties 

Selection of Locations and Number of Samples 

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 overestimation of the risks at the site 

Selection of Samoles with Naturally Occurrinq Backqround Levels 

r” 

c 

A number of background samples were collected that measure the range of concentrations of 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 soils 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. 

c” 5.1.5.3 Analytical Data Uncertainties 

Incorporation of Data from Different lnvestiqations 

0 

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. Data were 

collected over several years at this site. The contaminant concentrations could have changed at the 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 extelnt of the 

samples (including the number collected and location of the sampling points) in a particular medium at a 

C 
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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 Usability 

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. 

5.1.5.4 Data Evaluation Uncertainties 

Accuracy of Statistical Tests 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 

attributable to 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’s t-test). 

Statistically Reoresentative Exposure Concentrations 

Uncertainties exist 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 

DOCS\NAVYi6883\108001 
October 1998 

5-28 



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 particular area of interest. 

Distributional Shape 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 lognomral 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. 

5.1.5.5 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 Applicabilitv 

The model for dermal exposure to soil and sediment assumes that only a very thin, constant-thickness layer 

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 (1992f), 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-documented absorption 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. 

Conservative values (based on reasonable maximum exposure or professional judgment) 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 

_- 

I -  

- 

DOCS\NAVYi6883\108001 
October 1998 

5-30 



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 significant since carcinogenic effects usually occur at much lower doses. 

Additional uncertainties were associated with the adjustment of oral dose-response parameters to (compute 

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 underprotective for chemicals absorbed less than 100 percent. 

5.1.5.8 Risk Characterization Uncertainty 

From a toxicological standpoint, 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 1.0, this demonstrates that, even when this 

conservative calculation is performed, the noncarcinogenic HI does not indicate a hazard for a particular 

exposure pathway. This is a conservative approach that will generally overestimate the HI for a particular 

pathway. To reduce the extent of overestimation when 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 

underestimate of the actual risk) or antagonistically (a possible overestimate of 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 neurobehavioral and physical development (EPA, 1994b). 

The IEUBK model uses a default of 30 percent lead absorption from soil. However, the bioavailability of 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 .I. 

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. 

I -  

- 
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TABLE 5-6 
CTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOILS, SITES 6 AND 7, (RECREATIONAL RBCS) 

NAWC WARMINSTER, PENNSYLVANIA 

antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 
cyanide 
iron 
lead 
magnesium 
manganese 
mercury 
nickel 
potassium 
silver 
sodium 
thallium 
vanadium 
zinc 
4,4'-DDD 

I 

4,4'-DDT 
alpha-chlordane 
Aroclor-l254 

Sif@?e~ated 
f-&Y& ..& 
,'_ &&&(& 
: ; ~-1 ,,i& 

29129 
2/10 

29129 
29129 
29129 
5129 

29129 
29129 
29129 
i9/29 
l/17 

29129 
29129 
29129 
29129 
1 II29 
19129 
28129 
14129 
1 Z/29 
9129 

29129 
29129 
l/16 
2/16 
l/l7 
3129 

5.1 - 5.1 N 
4.6 - 15.1 Y 

30.2 - 1030 Y 
0.39 - 1.9 Y 

3.3 - 18.9 Y 
506 - 40000 Y 
13.2 - 2760 Y 

5.1 - 20.9 Y 
7.3 - 867 Y 
3.9 - 3.9 N 

13200 - 56300 N 
8.3 - 278 Y 

1390 - 14400 Y 
123 - 3040 Y 

0.05 - 25.6 Y 
9.7 - 29.9 Y 

363 - 973 N 
0.77 - 123 N 
49.1 - 130 N 

5.1 - 15.1 Y 
13.4 - 41.7 N 
24.9 - 1840 Y 

7.7 - 7.7 N 
5.5 - 6.5 N 
8.2 - 8.2 NA 
180 - 490 N 

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 

7600 
2500 

~~~~~~~nf~~V~ :, :: ~c;;z:,,,, _. / <~~,~~ 
~~~~~~~~fi~~ ^.s:.g~~~~ ; :;,yy&;, I ,,p,, 
,~or'Site DM i. ,'*.,,A __,i ~~ ^ 

14500 
4.38 
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 
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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 

Aroclor-1260 6129 13 - 1000 N 
endrin l/17 14 - 14 NA 
2-methylnaphthalene II29 1100 - 1100 N 
acenaphthene l/29 4100 - 4100 N 
anthracene 2129 100 - 6000 N 
benz(a)anthracene 5129 42 - 13000 N 
benzo(a)pyrene 5129 45 - 11000 N 
benzo(b)fluoranthene 6129 54 - 13000 N 
benzo(g,h,i)perylene 6129 41 - 3700 N 
benzo(k)fluoranthene 4129 360 - 7900 N 
benzoic acid 3112 220 - 240 NA 
bis(Z-ethylhexyl)phthalate 1126 2700 - 2700 N 
butylbenzylphthalate 2129 49 - 700 N 
chrysene 5129 53 - 14000 N 
dibenz(a,h)anthracene 3129 44 - 1200 N 
dibenzofuran 1129 2100 - 2100 N 
fluoranthene 7129 36 - 28000 N 
fluorene 1129 2800 - 2800 N 
indeno(l,2,3-cd)pyrene 5129 49 - 4600 N 
phenanthrene 4129 53 - 28000 N 
pyrene 5129 73 - 25000 N 
bromomethane 1129 3 - 3 NA 
methylene chloride 2125 4-6 N 
toluene III29 1 - 15 N 
trichloroethene 9129 l-4 NA 
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7573800 
37868800 

17200 
1700 

17200 

172400 
504916700 

898800 
25245800 
1723800 

1700 
504900 

5049200 
5049200 

17200 

3786900 
176700 

1677800 
25245800 

757400 

I I / 

53.2 
3.19 
253 
326 
354 
468 
462 
486 
336 
ii8 
240 
372 
245 
474 
265 
284 
665 
300 
344 
582 
594 

3 
6 

5.32 
4 



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 10M6 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 .I.2 for 

detailed information on background comparison tests). 

The following chemicals were selected as COPCs in site-wide surface soils: 

Inoroanics 

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 

5.1.1.2 for detailed information on background comparison tests). 

The following chemicals were selected as COPCs in subsurface soils: 

lnorqanics 

Arsenic 

Beryllium 

Orqanics 

Aroclor 1254 

Benzo(a)pyrene 
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antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 
cyanide 
iron 
lead 
magnesium 
manganese 
mercury 
nickel 
potassium 
silver 
sodium 
thallium 
vanadium 
zinc 
4.4’-DDD 
4.4’-DDT 
alpha-chlordane 
Aroclor-I 254 
Aroclor-1260 
endrin 
2-methylnaphthalene 
acenaphthene 
anthracene 
benz(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(g.h,i)perylene 
benzo(k)fluoranthene 
benzoic acid 
bis(2-ethyihexyl)phthalate 
butylbenzylphthalate 
chrysene 
dibenz(a.h)enthracene 
dibenzofuran 
fluoranthene 

29 
10 
29 
29 
29 
29 
29 
29 
29 
29 
17 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
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 

m ‘.~,~ ,,f 
m”Distnl 
iqgq 
0.9117 
0.7992 
0.8405 
0.7767 
0.9779 
0.7062 
0.7388 
0.7171 
0.9266 
0.7984 
0.3282 
0.9111 
0.7432 
0.644 

0.9559 
0.6946 
0.9063 
0.8607 
0.7777 
0.8856 
0.7506 
0.8941 
0.7151 
0.3723 
0.5012 
0.3338 
0.4708 
0.5036 
0.3365 
0.3082 
0.2548 
0.3137 
0.4489 
0.4802 
0.5105 
0.5605 
0.3693 
0.4301 
0.5251 
0.4852 
0.4386 
0.5338 
0.2742 
0.5575 

De@3& 
:_ .‘& : 

%eectom _’ 
20 
9 

28 
28 
28 
28 
26 
28 
28 
28 
16 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
20 
15 
15 
16 
28 
28 
16 
28 
28 
28 
28 
28 
26 
28 
28 
11 
25 
28 
28 
28 
28 
28 

normal 
nonparametric (assumed lognorm ) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 

lognormal 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 

lognormal 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.] 
nonparametric (assumed lognorm.: 

lognormal 
nonparametric (assumed lognorm.: 
nonparametric (assumed lognorm.: 

normal 
nonparametric (assumed lognorm.: 
nonparametric (assumed lognorm.: 
nonparametric (assumed lognorm.: 

normal 
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. 
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. 

.Res+ 
Sh&&-F 
- 
W-norm. 

0.9513 
0.8076 
0.8057 
0.3241 
0.9154 
0.4671 
0.4388 
0.3714 
0.799 

0.3715 
0.2832 
0.7288 
0.461 

0.4058 
0.6086 
0.2139 
0.9027 
0.9779 
0.4174 
0.8287 
0.7075 
0.962 

0.2964 
0.3186 
0.4626 
0.2828 
0.4062 
0.2438 
0.2855 
0.2339 
0.2003 
0.2025 
0.2051 
0.2128 
0.211 

0.2388 
0.214 

0.3574 
0.2602 
0.3735 
0.2043 
0.314 

0.2107 
0.2039 

i@T 
Qn Test! 

m 

0.926 
0.842 
0.926 
0.926 
0.926 
0.926 
0.926 
0.926 
0.926 
0.926 
0.892 
0.926 
0.926 
0.926 
0.926 
0.928 
0.926 
0.926 
0.926 
0.926 
0.926 
0.926 
0.928 
0.887 
0.887 
0.892 
0.926 
0.926 
0 892 
0.926 
0.926 
0.926 
0.926 
0.926 
0.926 
0.926 
0.926 
0.859 
0.92 

0.926 
0.926 
0.926 
0.926 
0.926 

2.3915 
1.8857 
2.0809 
1.8275 
2.7962 
2.7253 
2.9898 
1.7905 
2.6547 
1.9999 
1.7866 
2.3811 
1.9109 
2.0817 
3.0396 
2.0216 
1.7011 
3.4861 
1.9512 
2.0175 
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 
2.2156 
2.2375 
1.8354 
2.278 
1.9288 
1.8661 
2.5459 

‘: 3 St@iciatd $ 
I_ . ;-l ‘. 

Devraboh or Log .^__ 
tancttrd&@k~ 

3210 
0.6lC 
0.432 
0.665 
0.347 
1.27 
1.22 
1.41 

0.286 
1.17 

0.464 
0.278 
0.947 
0.466 
0.666 
1.45 

0.601 
187 
1.76 

0.518 
1.29 
6.32 

0.931 
0.337 
0.375 
0.504 
0.93 

0.828 
0.473 
0.316 
0.559 
0.648 
0.85E 
0.832 
0.885 
0.723 
0.702 
0.559 
0.794 
0.359 
0.856 
0.49 

0.435 
1.08 

iqf@@@& 
&& @gjll 

&,&J& 

13500 
2.63 
8.47 
101 
0.89 
2.11 
4760 
188 
9.81 
63.9 

0.776 
22500 
38.3 
2640 
558 

1 
11.4 
601 
9.12 
54.6 
2.91 
30.3 
122 
2.38 
2.52 
1.46 
59.7 
60.4 
2.72 
235 
338 
400 
645 
585 
647 
308 
489 
316 
285 
216 
681 
227 
269 
1170 

14500 22100 
4.38 5.1 
9.88 15.1 
111 1030 
1.01 1.9 
2.98 18.9 
6170 40000 
239 2760 
10.8 20.9 
76 867 

0.912 3.9 
24600 56300 
46.6 276 
2950 14400 
702 3040 

0.497 25.6 
14.6 29.9 
660 973 
19.2 123 
65.9 130 
5.84 15.1 
32.3 41.7 
122 1840 
2.74 7.7 
2.99 6.5 
1.71 8.2 
67.5 490 
53.2 1000 
3.19 14 
253 1100 
326 4100 
354 6000 
468 13000 
462 11000 
480 13000 
336 3700 
418 7900 
423 240 
372 2700 
245 700 
474 14000 
265 1206 
284 2100 
665 28600 

4.38 
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 
336 
418 
240 
372 
245 
474 
265 
284 
665 
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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 

indeno( 1.2.3~cd)pyrene 29 
phenanthrene 29 
pyrene 29 
bromomethane 29 
methylene chloride 25 
toluene 29 
trichloroethene 
Notes: 

1 29 

DegFees 
of 

Freqdom 

28 
28 
20 
28 
20 
24 
28 
28 

‘.” Statistical I_ 
Distrtbutton 

Rw~li 
. . Shapiro-F 

., $$teDaf.a L+wrm. 

nonparametric (assumed lognorm.) 0.2053 
nonparametric (assumed lognorm.) 0.2216 
nonparametric (assumed lognorm.) 0.1969 
nonparametric (assumed lognorm.) 0.2025 
nonparametric (assumed lognorm ) 0.6559 
nonparametric (assumed lognorm.) 0.8808 

lognormal 0.7691 
nonparametric (assumed lognorm.) 0.8786 

,f 
tcia Distri 

Ggn 

0.2646 
0.4788 
0.4087 
0.4215 
0.5799 
0.854 

0.9289 
0.8781 

rilk or Table valge’foor 
ion Tests Ho.= @yjO@l.) 

W-Table 9r fo.g @p-l) 

0.926 1.9281 

582 
594 
6.52 
7.06 
5.32 
4.59 

2800 
4606 

28000 
25oao 

3 
6 
15 
4 

344 
582 
594 

3 
6 

5.32 
4 

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-‘&ilk 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 1 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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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 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
4,4’-DDE 
4,4’-DDT 
ALPHA-CHLORDANE 

,.AROCLOR-A242 

I ,, 

~i#Mf4&8$~ 
yM&&@jyfbf 
Qj&&;<; 

1 -, ,..~ 
86186 
22186 
83186 
83186 
81186 
31185 
83186 
85i86 
83186 
83186 
86186 
85186 
84186 
86186 
32186 
86186 
80186 
4186 
62186 
73185 
40186 
82186 
83186 
1111 
2111 
1111 
? !72 
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_ ,_ .D@edions W6 Si@c ,: 
&j@jiiisj&~,,l~ $&$j$& “., “I”x”.“A,,. .__..-I_, 

1970 - 251000 
2.6 - 164 

0.86 - 80.7 
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 
2? - 2? 

N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

NA 
Y 
Y 
Y 
Y 
Y 
N 
N 

NA 
N.A 

5-39 

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 
631.1 

10.1 
883.6 

37868.8 
37000 
37000 
7600 
8300 

t ,, ;,;.q,,;L:?” “*,.ay;; , 
~ 

15600 
7.i6 
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 
2? 
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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-1254 
AROCLOR-1260 
DIELDRIN 
GAMMA-CHLORDANE 
METHOXYCHLOR 
1,2,4-TRIMETHYLBENZENE 
1,3,5TRIMETHYLBENZENE 
1,3-DICHLOROBENZENE 
2,CDIMETHYLPHENOL 
2-METHYLNAPHTHALENE 
4-METHYLPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZ(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BlS(2-ETHYLHEXYL)PHTHAL 
BUTYLBENZYLPHTHALATE 
CHRYSENE 
DI-N-BUTYLPHTHALATE 
DlBENZ(A,H)ANTHRACENE 
FLUORANTHENE 

SiteRelatd 
“requeri;cl; of 
.,I Dete&M 

2173 
25172 
27173 
l/10 
1111 
l/11 
1162 
1162 
1 I72 
I/72 
1172 
1172 
2172 
3172 
5172 

25172 
25172 
16172 
16172 
13172 
17155 
3172 

27172 
13172 
4172 
29172 
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7.2 - 4200 Y 
9 - 5100 Y 

6.1 - 6.1 NA 
9.2 - 9.2 NA 
14 - 14 NA 

170 - 170 NA 
120 - 120 NA 

8 - 8 NA 
1100 - 1100 N 

50 - 50 NA 
6300 - 6300 N 

45 - 49 NA 
48 - 89 NA 
79 - 340 NA 
33 - 1500 N 
42 - 2800 N 
82 - 4100 N 
43 - 330 NA 
87 - 1600 N 
39 - 5400 Y 
55 - 70 NA 
33 - 1600 Y 
29 - 16000 N 
63 - 220 NA 
35 - 1800 N 

Rect%#@nql, 
,;&&gge~;; 

@t;+&dj%$ , 
6300 
2500 
6300 
800 

6300 
631100 
2524600 
2524600 
7000000 
2524600 

631100 
7573800 

37868800 
17200 
1700 

17200 

172400 
898800 

25245800 
1723800 

12622900 
1700 

5049200 

N 44.6 
Y 146 
N 190 
N 3.05 
N 2.6 
N 12.4 
N 5.07 
N 4.89 
N 8 
N 243 
N 30 
N 276 
N 49 
N 89 
N 250 
N 282 
Y 291 
N 340 
N 245 
N 300 
N 395 
N 70 
N 271 
N 295 
N 220 
N 298 



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 

I, i,” 
‘) ‘. 

‘_ ,‘ 

S&&&e .,‘_ “’ c 

FLUORENE 
INDENO(1,2,3CD)PYRENE 
PHENANTHRENE 
PHENOL 
PYRENE 
2-BUTANONE 
ACETONE 
CARBON DISULFIDE 
ETHYLBENZENE 
N-BUTYLBENZENE 
P-ISOPROPYLTOLUENE 
SEC-BUTYLBENZENE 
TETRACHLOROETHENE 
TOLUENE 
TRICHLOROETHENE 
XY LENE (TOTAL) 

Notes: 

Site-Related _:,_ 
Vy.yW of 
‘_ Detection 

1172 
14172 
17172 
1 I72 

28172 
3185 
17184 
2185 
l/85 
1 I62 
l/62 
II62 
2185 
3185 
1 I85 
3185 

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 
1 - 3 

56 - 56 
2 - 620 

Are Site 
Zesults Abcky 
sackground 7 ,. . 

NA 
N 
N 
N 
N 

NA 
N 

NA 
NA 
NA 
NA 
NA 
NA 
N 

NA 
N 

Recreational 
Risk-B&ed‘ 

~&.@ntf#[~~ 
.“..I. 

5049200 
17200 

75737500 
3786900 
7537500 
1262300 
12622900 
12622900 
1262300 

1262300 
242000 

25245800 
757400 

252458300 

Units are mglkg for inorganic% 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 10e6 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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antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 
iron 
lead 
magnesium 
manganese 
mercury 
nickel 
potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 
4.4-DDE 
4.4’-DDT 
alpha-chlordane 
Aroclor-1242 
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 

arirbrs?a. 
y#~cj 
3e&lfii .L- .? - 

86 
66 
86 
66 
66 
65 
66 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
85 
86 
86 
86 
11 
11 
11 
72 
73 
72 
73 
IO 
11 
11 
62 
62 
72 
72 
72 
72 
72 
72 
72 
72 
72 

TABLE 5-9 
Representative Concentration and Statistical Distribution of COPCs - Sitewide Subsurface Soil Sites 6 and 7 

NAWC Warminster, Pennsylvania 

ilkbr _I,,, ,:‘i*.- 
on T&t! 
----L 
M-Table 
- 
0.985 
0.985 
0.985 
0.985 
0.985 
0.965 
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 
0.983 
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85 
85 
85 
85 
84 
85 
85 
85 
85 
s5 
85 
85 
85 
85 
85 
85 
85 
85 
84 
85 
85 
85 
10 
10 
10 
71 
72 
71 
72 
9 
10 
10 
61 
61 
71 
71 
71 
71 
71 
71 
71 
71 
71 

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.) 
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.) 
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.) 
nonparametric (assumed lognorm 
nonparametric (assumed lognorm. 
nonparametric (assumed lognorm 
nonparametric (assumed lognorm. 

1 nonparametric (assumed lognorm. 
~ nonparametric (assumed lognorm. 
~ nonparametric (assumed lognorm. 
i nonparametric (assumed lognorm. 
nonparametric (assumed lognorm. 
nonparametric (assumed lognorm. 

; 
~ha)W-F 

iqGiq 

0.2124 
0.2769 
0.6074 
0.5884 
0.6854 
0.4733 
0.5603 
0.2752 
0.5355 
0.1606 
0.5312 
0.0963 
0.2468 
0.9459 
0.5476 
0.3975 
0.3478 
0.8377 
0 5202 
0.5879 
0.5654 
0.9338 
0.0887 
0.7073 
0.5696 
0.371 

0.3504 
0.2901 
0.2776 
0.2985 
0.4589 
0.3679 
0.7949 
0.1301 
0.1467 
0.445 

0.3054 
0.2678 
0.1063 
0.2868 
0.2973 
0.2986 
0.495 

0.3511 

I I 

0.7946 
0.9644 
0.9555 
0.9661 
0.7556 
0.8991 
O.i956 
0.8726 
0.8457 
0.839 

0.8228 
0.7953 

0.97 
0.7929 
0.8749 
0.9401 
0.7618 
0.8012 
0.9287 
0.957 

0.5861 
0.8331 
0.7522 
0.6992 
0.4444 
0.5642 
0.5749 
0.7324 
0.6955 
0.5302 

0.44 
0.8282 
0.2875 
0.2986 
0.5278 
0.5171 
0.5168 
0.3204 
0.5343 
0.5757 
0.5985 
0.8288 
0.795 

2.3284 1.11 
1.9869 0.72 
2.1141 0.877 
1.8472 0.515 
3.4786 2.11 
2.9868 1.71 
3.7068 2.29 
2.0296 0.775 
2.9237 1.66 
2.1762 0.948 
2.7802 1.53 
2.0375 0.785 
1.8861 0.576 
2.8291 1.57 
2.0672 0.821 
1.9751 0.704 
2.0601 0.812 
3.7402 2.32 
1.9119 0.614 
2.9324 1.66 
2 1653 0.935 
2.7822 1.53 
1.8879 0.233 
2.2266 0.538 
2.3714 0.639 
1.9328 0.626 
2.0163 0.738 
2.5701 1.29 
2.744 1.44 

2.0456 0.363 
2.4129 0.666 
1.8393 0.174 
1.9381 0.615 
1.9129 0.579 
2.7617 1.47 
1.7299 0.265 
1.7624 0.339 
1.8135 0.437 
1.7867 0.387 
1.7862 0.387 
1.7606 0.335 
1.9947 0.709 
1.9764 0.685 

15000 
7.26 
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 
117 
10.9 
26.2 
1150 
2.27 
3.11 
1.7 

37.2 
47.1 
180 
221 
2.41 
1.77 
11.2 
6.62 
5.81 
31.7 
234 
237 
307 
235 
233 
239 
245 

,, ~~~;~~ 
~~~~~~~~l 

., _--,,,, xx ,_-  ̂ -,,; 
~ 

15600 
7.16 
12.6 
130 
0.99 
iis 

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 
37.6 
44.6 
146 
190 
3.05 
i.6 
12.4 

.5.07 
4.89 
29.3 
243 
249 
276 
251 
248 
250 
282 
291 

:4M@iQ@@~ 
$ijg{~$fg 

“xx 
f@j@$g@j 

“..-*,_ ,,, x, ,. 

251000 
164 
80.7 
922 
4.6 
152 

145000 
46890 

i46 
14300 

264000 
39300 
77000 
1320 
5.6 
345 

8746 
5 

368 
740 
89.1 
73 

78600 
3.725 
io.2 
8.4 
21 

7io 
4200 
5100 
~6.1 
9.2 
14 

170 
120 

8 
lldd 
50 

~6300 
49 
89 

340 
1500 
2800 

7.16 
12.6 
130 
0.99 
23.5 

27400 
2280 
18.3 
230 

51060 
130 

3650 
592 

0.818 
27.1 
808 
2.84 
111 
130 
19.6 
40.8 
370 
2.61 
4.42 
2.46 
21 

44.6 
146 
190 
3.05 
2.6 
12.4 
5.97 
4.89 

R 

243 
50 

276 
49 
69 

250 
282 
291 
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0.633 
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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 

~ 

benzo(g,h.i)perylene 
benzo(k)fluoranthene 
bis(2-ethylhexyhphthalate 
butylbenzylphthalate 
chrysene 
di-n-butylphthalate 
dibenz(a.h)anthracene 
fluoranthene 
fluorene 
indeno(l.2.3~cd)pyrene 
phenanthrene 
phenol 
pyrene 
P-butanone 
acetone 
carbon disulfide 
ethylbenzene 
n-butylbenzene 
p-isopropyltoluene 
set-butylbenzene 
tetrachloroethene 
toluene 
trichloroethene 
xylene (total) 
Notes: 

w 
Sample 
a: ,~ 
l3e~ults 
1: 

72 
72 
72 
55 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
85 
84 
85 
85 
62 
62 
62 
85 
85 
85 
85 

7EjGz 
.,- of L 
%edom 

-Y- 
71 
71 
54 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
84 
83 
84 
84 
61 
61 
61 
84 
84 
84 
84 

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.) 
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.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 

Resul! 
ihapiro-F 

W-nfrm. 

0.304 
0.3804 
0.4343 
0.2973 
0.2916 
0.4806 
0.0932 
0.2934 
0.482 

0.2663 
0.3826 
0.7175 
0.1155 
0.4719 
0.2912 
0.4337 
0.3134 
0.2972 
0.2015 
0.1907 
0.202 

0.4175 
0.3258 
0.2548 
0.0848 

iSnapin: 
plxk&$ 
$,j@#n 
A 
0.6817 
0.7215 
0.6915 
0.7739 
6.5681 
0.8176 
0.5416 
0.5854 
0.6446 
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 
0.7199 
0.6189 
0.4647 

lk 
iOn i&z 
- 
W-Table 

0.983 
0.983 
0.983 
0.98 

0.983 
0.983 
0.983 
0.983 
0.983 
0.983 
0.983 
0.983 
0.983 
0.983 
0.985 
0.985 
0.985 
0.985 
0.981 
0.981 
0.981 
0.985 
0.985 
0.985 
0.985 

gble Value for 
HO.M (~ogogiiijriii.) 
yw~~O,~~(Nfr,$fl) 

1.9316 
1.8431 
1 .a422 
2.0662 
1.7873 
1.969 

2.0236 
1.7741 
2.0173 
1.7622 
1.6474 
1.8552 
1 .a063 
2.0516 
2.0986 
2.5799 
1.8172 
1.8275 
1.8354 
1.8191 
1 .a383 
1.7998 
1.6309 
1.8424 
1.9671 

0.488 
0.487 
0.884 
0.389 
0.675 
0.746 
0.363 
0.738 
0.339 
0.496 
0.506 
0.424 
0.78 

0.857 
1.35 

0.462 
0.48 
0.46 

0.432 
0.465 
0.429 
0.486 
0.506 
0.692 

ArIthmetic’~ c_ ‘cam -.* 
,&hQf$$~ 
$@; @““$g 
,_:x Llr_X ,, ,_x 

336 
222 
262 
372 
231 
237 
413 
234 
263 
237 
239 
225 
291 
303 
32.5 
39.6 
4.73 
4.96 
4.2 

4.23 
4.2 

4.58 
4.72 
5.19 
11.8 

245 
300 
395 
247 
271 
295 
248 
298 
249 
259 
254 
270 
339 
38.2 
70.9 
4.89 
5.07 
4.25 
4.24 
4.25 
4.81 
4.93 
s.is 
6.14 

; Mciximu@ &.#&g 

t‘ _; ;::>:, 
$w+yltratg 

4100 
330 

1600- 
5400 

70 
1600 
16000 
220 
1800 

50 
1200 
620 

5300 
2000 

52 
330 

3 
36 
1 
3 

0.9 
28 
3 

56 
620 

_ ._ 
245 
300 
395 
70 

271 
295 
220 
298 
50 

259 
254 
270 
339 
38.2 
70.9 

3 
5.07 

1 
3 

0.9 
4.81 

3 
5.19 
6.14 

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. Non-detected results are treated as present at one-half the detection limit in all calculations 
Statistical distribution of data is determined using Shapiro-Walk 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 a= 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 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 mg/kg. 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 I 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 5-11 (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 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 

I, 

t ALUMINUM 
ANTIMONY 317 
ARSENIC 717 
BARIUM 717 
BERYLLIUM 617 
CADMIUM 317 
CALCIUM 717 
CHROMIUM 717 
COBALT 717 
COPPER 717 
IRON 717 
LEAD 717 
MAGNESIUM 717 
MANGANESE 717 
MERCURY 317 
NICKEL 717 
POTASSIUM 517 
SILVER 617 
SODIUM 617 
THALLIUM 417 
VANADIUM 617 
ZINC 717 
AROCLOR-1260 316 
BENZ(A)ANTHRACENE 216 
BENZO(A)PYRENE 216 
BENZO(G,H,I)PERYLENE II6 
BlS(2-ETHYLHEXYL)PHTHAL 216 
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Range of Pos@e 
Detedtioni foi Site 

Minirhni ‘: ., .” ,;+ Mciti_nium _ 
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 

110 - 210 
300 - 300 

1500 - 5400 

I \ I 

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 

i I 

b 
?$$@&$p pp#g&~& 

‘: $2; ; -;y.z$: ‘Z” 
~q#ggg&$g. ,,, ,& ^ <m,“-I 

10900 
164 
17.3 
384 
1.2 

42.4 
121000 
7140 
52.4 
534 

232000 
128 

4210 
899 
ii.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 1 SUBSURFACE SOILS, SITES 6 AND 7 (RECREATIONAL RBCS) 

NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 2 

BUTYLBENZYLPHTHALATE 
CHRYSENE 
FLUCRANTHENE 
INDENO(1,2,3-CD)PYRENE 
PYRENE 
ACETONE 

Notes: 

II6 
216 
216 
II6 
216 
II7 

Units are mglkg for inorganics, uglkg for organics. 

190 
120 
110 
261 
22 

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 Oe6 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-I 1 
Representative Concentration and Statistical Distribution of COPCs - Zone 1 Subsurface Soil Sites 6 and 7 

NAWC Warminster, Pennsylvania 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 -~ 
7 
7 
7 
7 
7 
7 
7 
7 -. 
7 
7 
6 
6 
6 
6 
6 
6 
6 
6 
6 --- 
6 
7 

6 
6 
6 
6 -- 
6 
6 
6 
6 
6 __- 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 --- 
5 
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 aretreated as present at one-half the detection limit in all calculations. 
Statistical distribution of data is determined using Shapiro-Wlk 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 ff the test statistic W-lognorm. is >= the reference value (W-table), and W-lognorm. z-= 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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.:, 
5.2.1.4 Zone 2 Subsurface Soil 

Pesticides, PCBs, PAHs, phthalates, volatiles, and metals were detected in Sites 6 and 7 subsurface 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: 

lnorqanics 

Antimony 

Arsenic 

Cadmium 

Chromium 

iron 

Lead* 

Thallium 

Oroanics 

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 representative 

concentration for antimony was equal to the maximum antimony concentration. Only the maximum 

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 

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 

717 
317 
717 
717 
717 
417 
717 
717 
717 
717 
717 
717 
717 
717 
417 
717 
617 
II7 
717 
717 
417 
617 
717 
Ill 
317 
217 
Ill 

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 - 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 
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Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 

NA 
Y 
Y 
Y 
N 
Y 

NA 
Y 
N 

NA 

631.1 
7573.8 
5049.2 

37868.8 
400 

2903.3 
37.9 

2524.6 

631.1 
631.1 

10.1 
883.6 

37868.8 
7600 
2500 
6300 
800 

N 
Y 
Y 
N 
N 
v 
ti 
Y 
N 
N 
Y 
Y 
il 
N 
N 
N 
ti 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
N 

68 
80.7. 
922 

0.946 
82.5 

80660 
22900 
63.4 
1880 

261000 
39300 
3530 
1010 
3.62 
345 
1340 

5 
220 
532 
j4.9 
29.1 
3800 
8.4 
750 
760 
-6.1 

I I ! I I I I I I 



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 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENk 
BENZO(K)FLUORANTHENE 
BlS(2-ETHYLHEXVL)PHTHAL 
CHRYSENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
INDENO(1,2,3-CD)PYRENE 
PHENAkJTHRENE 
PYRENE 
ACETONE 
P-ISOPROPYLTOLUENE 
SEC-BUTYLBENZENE 
TETRACHLOROETHENE 
TOLUENE 

r 

$teyR+&+$d 
Fr&juenc$ &I ,.: (, . ,x.. 
.~~e~~~t@&$ 

Ill 
116 
216 
l/6 
116 
116 
316 
116 
416 
116 
II6 
II6 
116 
II7 
II6 
II6 
l/7 
II7 

;I ,Rahge,bf P&five ,::, 
.l;.D&&oi-rs. fijr S@ : 

fkjirlj,PrJlj~ ‘. :a!!- Ma8mum .__“X, ,:.I,. . _.., 
9.2 - 9.2 
120 - 120 
140 - 150 
140 - 140 
90 - 90 

480 - 480 
60 - 870 

120 - 120 
42 - 370 

210 - 210 
82 - 82 
98 - 98 

210 - 210 
98 - 98 

3 - 3 
0.9 - 0.9 
28 - 28 

2 -2 

i_ AreSite c :^ _ :_ ‘:; ,,~ 
leSti!fS ,Abcpci 
3~c@ro~,n~ ? 

NA 
N 
N 
N 
N 
N 
Y 

N 
N 
N 
N 
N 
N 
N 

NA 
NA 
NA 
NA 

6300 
17200 
1700 

17200 

172400 
898800 
1723800 

12622900 
5049200 

17200 

3786900 
1262300 

1262300 
242000 

25245800 

9.2 
ii0 
150 
140 
90 

480 
8iO 
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 Oe6 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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antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 

=vper 
iron 
lead 
magnesium 
manganese 
mercury 
nickel 
potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 
alpha-chtordane 
Aroclor-1254 
Aroclor-1260 
dieldrin 

benzo(g.h.i)perylene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
chrysene 
di-n-butylphthalate 
fluoranthene 
indeno( 1,2.3-cd)pyrene 
phenanthrene 
pyrene 
acetone 

I 

p-isopiopyitoiuene 
set-butylbenzene 
tetrachloroethene 

TABLE 5-13 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPS - ZONE 2 SUBSURFACE SOIL SITES 6 AND 7 

NAWC WARMINSTER, PENNSYLVANIA 

irmbara 
Sampte ,_: 
E 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
1 
7 
7 
1 
1 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
6 
6 
7 

Fgis _” 
:‘, of 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
5 
5 
6 

L.1 .Statistloal _’ 
‘_ 

_’ ,i qiidbution 

'of Site Daia L ,:;: * 

lognormal 
lognormal 
lognormal 
lognormal 

normal 
normal 
normal 

lognonnal 
lognormal 
lognormal 
lognonnal 
lognormal 

normal 
normal 
normal 

lognormal 
lognormal 
lognormal 

normal 
lognormal 
lognormal 

normal 
lognormal 

unknown (assumed lognorm.) 
onparametric (assumed lognorm.) 
onparametric (assumed lognorm.) 

unknown (assumed lognorm.) 
unknown (assumed lognorm.) 

lognormal 
lognormal 
lognormal 
lognormal 
lognormal 
lognormal 
lognormal 
lognormal 

tonparametric (assumed lognorm.) 
lognormal 
lognormal 

ronparametric (assumed lognorm.) 
lognormal 

tonparametric (assumed iognorm.) 
lognormal 

ronparametric (assumed lognorm.) 

Reisul l-G$iz 
ihap&-F da bishl 
w‘"o""; ritgis 
0.7326 0.9219 
0.6115 0.8571 
0.7466 0.9197 
0.6955 0.939 
0.8911 0.8861 
0.8664 0.7403 
0.6326 0.8202 
0.6732 0.8724 
0.8312 0.882 
0.7278 0.9028 
0.7597 0.8563 
0.4605 0.8502 
0.9454 0.8542 
0.9951 0.9461 
0.863 0.7827 

0.7291 0.9251 
0.6101 0.9216 
0.834 0.8826 

0.8512 0.733 
0.6303 0.8035 
0 7743 0.9063 
0.9399 0.6458 
0.6169 0.8951 

F 
&I Teak 

W=Fabia 

ST 
0.803 
0.803 
0.803 
0.803 
0.803 
0.803 
0.803 
0.803 
0.803 
0.803 
0.803 
0.603 
0.803 
0.803 
0.803 
0.803 
0.803 
0.803 
0.803 
0.803 
0.803 
0.803 

5.277 
3.666 

4.3591 
1.9432 
1.9432 
1.9432 
10.713 
3.3081 
8.7152 
4.6757 
10.3153 
1.9432 
1.9432 
1.9432 
4.772 
2.7657 
2.2666 
1.9432 
2.953 

6.8749 
1.9432 
6.8719 

0.805 
1.53 

0.989 
1.23 

0.298 
50.5 

50700 
3.24 

0.858 
1.99 
1.33 
3.11 
1190 
363 
2.21 
1.37 

0.641 
0.403 

126 
0.72 
2.04 
10.9 
2.04 

0.674 0.792 0.803 5.4363 1.58 
0.6842 0.7853 0.803 5.3267 1.55 

0.786 0.9164 0.788 2.7415 
0.8713 0.9168 0.788 2.187 
0.7572 0.8809 0.788 2.8518 
0.8226 0.9373 0.788 2.9504 
0.8247 0.8432 0.788 2.603 
0.6798 0.9118 0.788 3.8019 
0.786 0.9164 0.788 2.7415 
0.921 0.9359 0.788 3.7228 
0.662 0.7241 0.788 2.4993 

0.8311 0.9358 0.788 3.0286 
0.8136 0.9357 0.788 2.8833 
0.662 0.7241 0.788 2.4993 

0.6007 0.9034 0.803 4.2687 
0.528 0.6272 0.788 4.2947 

0.5687 0.8593 0.788 5.0613 
0.6265 0.7722 0.803 3.2473 

0.542 
0.277 
0.506 
0.622 
0.485 
0.902 
0.542 
0.877 
0.44 
0.65 

0.597 
0.44 
1.2 

1.05 
1.27 

0.835 

??tiEzK 
f+$&j && 

pqjg;@ 

13400 
14.5 
24.6 
246 

0.729 
45.4 

43300 - 
4910 
27.7 
458 

104000 
5670 
2650 
747 

2 
89.4 
642 
3.76 
127 
228 
26.9 
21 

766 
8.4 
220 
193 
6.1 
9.2 
272 
200 
275 
267 
332 
273 
272 
182 
287 
265 
268 
287 
96.6 
10.2 
9.82 
7.86 

4 
~~~,~~~~~~~ 
~“~~~~:~,~~ 

F-,‘,‘.g::x*~ 

,&&@t k@tl ^ l̂ .- .lll 

38600 
462 
115 

2390 
-0.946 

82.5 
80600~ 

92220000000 
93.6 

223000 
1830000 

5060bb0000 
3530 
1010 
3.62 
1520 
1340 
5.52 
220 
532 

18960 
29.1 

432000 

8700 
6250 

535 
264 
505 
624 
592 
1300 
535 
869 
470 
864 
593 
470 
772 
68.5 
171 
23.1 

68 68 
80.7 80.7 
922 922 
1.1 0.946 
135 82.5 

123000 80600 
22900 22900 
63.4 63.4 
1880 1880 

261006 261000 
39300 39300 
4060 3530 
1320 1010 
5.6 3.62 
345 345 
1550 1340 

5 5 
308 220 
740 532 
74.9 74.9 
36.8 29.1 
3800 3800. 
8.4 8.4 
750 750 
760 760 
6.i. 6.1 
9.2 9.2 

..izo 120 
150 150 
140 140 
90 90 

489 480 
870 870 
12d 120 
370 370 
210 210 
62 82 
98 98 

210 219 
98 98 
3 3 

0.9. 0.9 
28 23.1 
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TABLE 5-13 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS -ZONE 2 SUBSURFACE SOIL SITES 6 AND 7 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 2 

Notes: 

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. Non-detected results are treated as present at one-half the detection limit in all catcutations, 
Statistical distribution of data is determined using Shapiro-Wilk test for n <= 50, Shapiro-Francia test for n > 50. Statistical significance level is 0.95. 
A normal distribution is assumed if the test statistic W-norm. is a= 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 lo calculate the UCL if data are assumed to be lognormally distributed. 
Arithmetic mean includes positive detections and non-detected results (detection limits are divided by two). 

Student’s T-values and standard deviations are used for normally distributed data, 

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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concentrations exceeded the recreational RBC value. All organic chemicals were detected at 

concentrations less that applicable recreational RBC values, therefore no organic chemicals were selected 

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 5.1.1.2 for detailed 

information on background comparison tests). 

The following chemicals were selected as COPCs in subsurface soils at Zone 3: 

lnoraanics 

Arsenic 

Cadmium 

Chromium 

Iron 

Lead* 

Thallium 

Zinc 

Orqanics 

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 

ANTIMONY 419 

ARSENIC 919 
BARIUM 919 
BERYLLIUM 919 
CADMIUM 819 
CALCIUM 919 
CHROMIUM 919 
COBALT 919 
COPPER 919 
IRON 919 
LEAD 919 
MAGNESIUM 919 
MANGANESE 919 
MERCURY 719 
NICKEL 919 
POTASSIUM 819 
SILVER 919 
SODIUM 919 
THALLIUM 619 
VANADIUM 719 

ZINC 919 
AROCLOR-1248 219 
AROCLOR-1254 418 
AROCLOR-1260 519 
1,2,4-TRIMETHYLBENZENE 119 
1,3,5TRIMETHYLBENZENE l/9 
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: Fahge of’Pc%itiv~~,, 
Detection& fti Sit& ‘_ 

EJriniyurri ,, 1,~ Ma%ipm 

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 - 8740 
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 

> I I 

Y 
Y 
Y 
N 
Y 
Y 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
N 
Y 
Y 

NA 
NA 

631.1 
7573.8 
5049.2 

37868.8 
400 

2903.3 
37.9 

2524.6 

631.1 

10.1 
883.6 

37868.8 
6300 
2500 
6300 

2524600 
2524600 

N 
N 
Y 
N 
N 
Y 
N 
Y 
N 
6-l 
Y 
Y 
N 
N 
N 
N 
IQ 
N 
N 
Y 
iA 
Y 
N 
Y 
N 
N 
N 

~~~~~~~~~~ 
~~~~~~?~~~~~ 
~,~~~~~~~~~~ 

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 
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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 

4-METHYLPHENOL 
BENZ(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PEkYLENE 
BENZO(K)FLUORANTHENE 
BlS(2-ETHYLHEXYL)PHTHAL 
CHRYSENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
INDENO(1,2,3-CD)PYRENE 
PHENANTHRENE 
PHENOL 
PYRENE 
2-BUTANONE 
ACETONE 

CARBON DISULFIDE 
ETHYLBENZENE 
TOLUENE 
TRICHLOROETHENE 
XYLENE (TOTAL) 

119 
II9 
419 
519 
II9 
l/9 
119 
415 
619 
419 

719 
II9 
419 
II9 
619 
319 
419 

119 
119 
219 
l/9 
219 

Range of Positiv& 
bet&ti~ns fc$.Sit&^:~, 

Mi@iirnuy,;;,,: jA@iW~ 
11(-)(-J - 110-J =‘I,.’ 

6300 - 6300 
42 - 120 
42 - 140 

150 - 150 
89 - 89 

470 - 470 
39 - 310 
51 - 320 
48 - 16000 
46 - 360 
87 - 87 
62 - 540 

5300 - 5300 
38 - 230 
18 - 52 
36 - 330 

3-3 
36 - 36 

l-3 
56 - 56 

2 - 620 

:,,hre Sit& 
iestili~ ‘Ado\ie 
Bficlczj&& j 

N 
N 

NA 
NA 
N 

NA 
N 
Y 
N 
N 
N 

NA 
N 
N 
N 

NA 
Y 

NA 
NA 
N 

NA 
N 

172400 
898800 
1723800 

12622900 
5049200 

17200 

75737500 
3786900 
7537500 
1262300 

12622900 
12622900 
25245800 

757400 
252458300 
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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 3 OF 3 

Notes: 

Units are mg/kg for inorganics, uglkg for organics. 
Metals are selected as CC?PCs 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 10e6 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 5-16 

REPRESENTATIVE CONCENTRATIONS AND STATISTICAL DISTRIBUTION OF COPCs -ZONE 3 SUBSURFACE SOIL, SITES 6 AND 7 

NAWC WARMINSTER, PENNSYLVANIA 
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TABLE 5-15 

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 inorganics, uglkg for organics. 
Number of sample results exdudes rejected data or blank-quatiied data. Duplicates are consolidated into one result. Nondetected results are treated as present at one-half the detection limit in all calculations. 
Statistical distribution of data is determined using Shapiro-Walk test for n <= 50, ShapiroFrancia 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 nondetected 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 COPCs 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.‘1.1.2 for 

detailed information on background comparison tests). 

The following chemicals were selected as COPCs in surface soils: 

lnorqanics 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Manganese 

Mercury 

Thallium 

Orqanics 

Aroclor 1260 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenz(a,h)anthracene 

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 

D0CS\NAVn6883\108001 
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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 

antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 
cyanide 
iron 
lead 
magnesium 
manganese 
mercury 
nickel 
potassium 
silver 
sodium 
thallium 
vanadium 
zinc 
4,4'-DDD 
4,4'-DDT 
alpha-chlordane 
Aroclor-1254 

DOCS\NAVY\6883\108001\T5-16.XLS 5-62 1213198 11:12 AM 
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!$iterRelated 
Fiequency of 
y D.e{e+i&j 

29129 
2/l 0 

29129 
29129 
29129 
5129 

29129 
29129 
29129 
29129 
II17 

29129 
29129 
29129 
29129 
11129 
19129 
28129 
14129 
12129 
9129 

29129 
29129 
l/l6 
2/l 6 
III7 
3129 

I 

Ratige of Poslti%e 
.: ,D&ctipns ‘for Sjte .l. 

fvjiniri&m-:, :Ma$imum 
5940 i- 221&-j .“’ 

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 

1390 - 14400 
123 - 3040 

0.05 - 25.6 
9.7 - 29.9 

363 - 973 
0.77 - 123 
49.1 - 130 

5.1 - 15.1 
13.4 - 41.7 
24.9 - 1840 

7.7 - 7.7 
5.5 - 6.5 
8.2 - 8.2 
180 - 490 

39 
470 

310 
160 

2300 
400 

180 
2.3 
160 

39 

0.51 
55 

2300 
2700 
1900 
490 
1600 

N 
Y 
Y 
Y 
Y 
N 
Y 
N 
Y 
N 
N 
N 
N 
Y 
Y 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
ti 
N 

14500 
4.38 
9.88 
Ii1 
1.01 
2.98 
6170 
239 
i0.8 
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 
1171 
67.5 
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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 

endrin 
2-methylnaphthalene 
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 

pyrene 
bromomethane 
methylene chloride 
toluene 

ltrichioroetiiene 

DOCS\NAVY\6883\108001 \T5-16.XLS 

@e-Rblated __: . 
FK%pency ‘Of ?X^ . :_ 

6129 
l/l7 
II29 
1129 
2129 
5129 
5129 
6129 
6129 
4129 
3112 
II26 
2129 
5129 
3129 
1129 
7129 
II29 

5129 
4129 

5129 
II29 
2125 
III29 
_I__ 
YILY 

- R@iige ‘of Positive’:. 
:“,;, p&btiir”n$;$r siti;? ‘,, 

@@-JQ~-:~ : _: ..:) M&&w@ ,,,. ̂, . :,; _“_ _. ,..,, ,I 
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 
i-4 

5-63 

470000 
2300000 

880 
88 

880 

8800 
31000000 

46000 
1600000 
88000 

88 
31000 

310000 
310000 

880 

230000 
11000 
85000 

1600000 
rnnnn 3ouuu 
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TABLE 5-16 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SITEWIDE SURFACE SOIL$ SITES 6 AND 7 (RESIDENTIAL 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. 
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TABLE 5-17 

REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCs - SITEWIDE SURFACE SOIL, SITES 6 AND 7 

NAWC WARMINSTER, PENNSYLVANIA 

antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 

=vw 
cyanide 
iron 
lead 
magnesium 
manganese 
mercury 
nickel 
potassium 
silver 
sodium 
thallium 
vanadium 
zinc 
4,4’-DDD 
4.4’-DDT 
alpha-chlordane 
Aroclor-1254 
Aroclor-t260 
endrin 
2-methylnaphthalene 
acenaphthene 
anthracene 
benz(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(g.h.i)perylene 
benzo(k)fluoranthene 
benzoic acid 
bis(2-ethylhexyhphthalate 
butylbenzylphthalate 

i.zii&z 
$%i~le 
~&Ifs - 

33 
10 
33 
33 
33 
33 
33 
33 
33 
33 
21 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
20 
20 
21 
33 
33 
21 
33 
33 
33 
33 
33 
33 
33 
33 
12 
30 
33 
33 

,egraes. 

of,‘* 
#?&j 
A 

32 
9 

32 
32 
32 
32 
32 
32 
32 
32 
20 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
19 
19 
20 
32 
32 
20 
32 
32 
32 
32 
32 
32 
32 
32 
11 
29 
32 
32 

normal 
ionparametric (assumed lognorm.) 
Ionparametric (assumed lognorm.) 
lonparametric (assumed lognorm.) 

lognormal 
Ionparametric (assumed lognorm.) 
ionparametric (assumed lognorm.) 
lonparametric (assumed lognorm.) 

lognormal 
Ionparametric (assumed lognorm.) 
Ionparametric (assumed lognorm.) 
Ionparametric (assumed lognorm.) 
ionparametric (assumed lognorm.) 
ionparametric (assumed lognorm.) 

lognormal 
Ionparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 

normal 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 

normal 
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.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.] 
nonparametric (assumed lognorm.] 
nonparametric (assumed lognorm.] 
nonparametric (assumed lognorm.] 
nonparametric (assumed lognorm.] 
nonparametric (assumed lognorm.] 

. _ Resull 
ihapir&F 
- 
W-nl*m. 

0.9616 
0.6076 
0.7837 
0.3094 
0.9119 
0.4992 
0.4178 
0.3906 
0.8364 
0.3557 
0.4553 
0.7534 
0.4279 
0.3936 
0.5901 
0.2044 
0.8987 
0.9535 
0.424 

0.8035 
0.6675 
0.9658 
0.3112 
0 2831 
0.5646 
0.2471 
0.3784 
0.2281 
0.2489 
0.2202 
0.1876 
0.1894 
0.1917 
0.1989 
0.1973 
0.2239 
0.2001 
0.3574 
0.2423 
0.3536 
0.191 

!‘“Bp’rr 
cta,DisM 

.^I 
r-ldgnom )_ _i _1 
0.9223 
0.7992 
0.8314 
0.7674 
0.972 

0.7336 
o.j429 
0.7711 
0.9486 
0.8002 
0.4897 
0.9238 
0.7537 
0.6398 
0.9477 
0.7246 
0.8924 
0.9019 
0.7928 
0.8732 
0.7199 
0.9079 
0.7701 
0.3338 
0.5966 
0.2973 
0.4406 
0.4728 
0.2968 
0.293 

0.2406 
0.298 
0.423 

0.4523 
0.4817 
0.5305 
0.3473 
0.4301 
0.4925 
0.4614 
0.4133 

‘ilkbl 
ion.~estr 
ZGzii 
^ 

0.931 
0.842 
0.931 
0.931 
0.931 
0.931 
0.931 
0.931 
0.931 
0.931 
0.908 
0.931 
0.931 
0.931 
0.931 
0.931 
0.931 
0.931 
0.931 
0.931 
0.931 
0.931 
0.931 
0.905 
0.905 
0.908 
0.931 
0.931 
0.908 
0.931 
0.931 
0.931 
0.931 
0.931 
0.931 
0.931 
0.931 
0.859 
0.927 
0.931 
0.931 

TatHe Valurrfor 

HO.&, &Q@$j$$? ,;_ 
r$.T& (Nwntelj ^ ,” :‘,+ ,l^i: 

1.6939 
2.3915 
1.873 

2.0218 
1.8102 
2.7554 
2.5986 
2.9513 
1.778 

2.5401 
2.2088 
1.7737 
2.5191 
1.8774 
2.0242 
2.9448 
2.0042 
1.6939 
3.3786 
1.9178 
2.7096 
1.6939 
2.3327 
1.8397 
1.9578 
1.949 

2.2701 
2.1683 
1.925 

1.7867 
1.9389 
2.0066 
2.192 

2.1682 
2.2179 
2.068 

2.0533 
2.2156 
2.1449 
1.8092 
2.1906 

,_, ‘-stallaafu LI;’ 
ti&&& ii g 

,, ., _:_ ...I 
~~~~~~~~1~~ 

3080 
0.615 
0.435 
0.625. 
0.338 
1.28 
1.16 
1.43 

0.281 
1.11 

0.716 
0.272 

1.1 
0.441 
0.628 
1.43 

0.605 
214 
1.73 

0.497 
1.25 
6.17 

0.935 
0.302 
0.454 
0.454 
0.878 
0.78 

0.425 
0.297 
0.524 
0.607 
0.803 
0.78 

0.828 
0.676 
0.66 

0.559 
0.737 
0.336 
0.802 

0.896 
2.18 
4360 
188 
9.95 
58.9 
1.1 

22600 
55.1 
2570 
539 

0.902 
11.2 
616 
8.79 
52.4 
2.62 
30.1 
121 
2.3 

2.82 
1.37 
54.9 
55.5 
2.58 
231 
322 
376 
591 
538 
593 
295 
454 
316 
274 
214 
623 

9.24 
103 

1 
3.05 
5080 
is9 
10.8 
64.4 
1.41 

24500 
64 

2820 
652 

0.439 
14.2 
679 
17.3 
61.6 
4.51 
31.9 
126 
2.56 
3.4 
1.54 
57.9 
47 
2.9 
246 
306 
328 
417 
412 
425 
313 
381 
423 
337 
238 
421 

~ 
F.?osifioit:s&e &$:+g,;,“~ .,,, 

~~~~~~ 

22100 
5.i 
ii.i 
1030 
1.9 

lS.9 
40000 
2760 
20.9 
867 
4.7 

56300 
634 

14400 
3040 
25.6 
i9.9 
1296 
123 
130 
15.i 
41.7 
1840 
7.7 
7.9 
8.2 
490 
1000 

14 
IlOb 
4100 
6000 
13000 
11000 
ii3000 
3760 
7900 
240 

2700 
700 

14000 

14400 
4.38 
9.24 
103 

4 

3.05 
5080 
259 
10.6 
64.4 
1.41 

24500 
84 

2820 
652 

0.439 
14.2 
$79 
17.3 
61.6 
4.51 
31.9 
126 
2.56 
3.4 
1.54 
57.9 
47 
2.9 
246 
306 
328 
417 
412 
425 
313 
381 
240 
337 
238 
421 
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TABLE 5-17 

REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COP& - SITEWIDE SURFACE SOIL, SITES 6 AND 7 

NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 2 

dibenzofuran 
fluoranthene 
fluorene 
indeno(l.2.3-cd)pyrene 
phenanthrene 
pyrene 
bromomethane 
methylene chloride 
tetrachloroethene 
toluene 
trichloroethene 
Notes: 

fumber Degrees 
$aniple of 
Reg& Freedon 

33 32 
33 32 
33 32 
33 32 
33 32 
33 32 
33 32 
33 32 
29 28 
33 32 
33 32 
33 32 

statisti& : Resuli 
‘,, 

~Di&ribution I_ Shapiro-F 

; ,’ 5 &it@Datd‘ W-n&m. ,, 
nonparametric (assumed lognorm.) 0.2957 
nonparametric (assumed lognorm.) 0.1977 
nonparametric (assumed lognorm.) 0.1906 
nonparametric (assumed lognorm.) 0.1923 
nonparametric (assumed lognorm.) 0.2075 
nonparametric (assumed lognorm.) 0.184 
nonparame!ric (assumed lognorm.) 0.1892 
nonparametric (assumed lognorm.) 0.6384 
nonparametric (assumed lognorm.) 0.8889 
nonparametric (assumed lognorm.) 0.8161 
nonparametric (assumed lognorm.) 0.7942 
nonparametric (assumed lognorm.) 1 0.4789 

,f rilk 
cia Distri ion Tests 
gizgA W-Table 

0.5051 0.931 
0.2596 0.931 
0.5265 0.931 
0.2502 0.931 
0.4523 0.931 
0.3849 0.931 
0.3962 0.931 
0.5637 0.931 
0.8581 0.926 
0.7984 0.931 
0.9273 0.931 
0.898 0.931 

TaMa Valt@ fdr ,” 
bIgas (Logiioiwi.) 

i.: 
oi To& (Normal) 

1.8893 
1.8551 
2.4203 
1.8895 
2.0357 
2.3201 
2.2918 
1.7176 
2.1834 
1.8275 
2.0176 
2.0953 

0.408 
1 .Ol 

0.458 
0.641 
0.924 
0.898 
0.15i 
0.768 
0.366 
0.62 

0.705 

1050 
282 
328 
1040 
971 
6.17 
4.64 
4.97 
4.i4 
4.58 

256 
271 
561 
285 
319 
501 
513 
6.47 
6.85 
5.63 
5.23 
5.73 

1200 
2100 

28000 
2800 
4600 

28000 
25000 

3. 
6 
8 
15 
32 

285 
319 
501 
513 

3 
8 

5.63 
5.23 
5.73 

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-Walk 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-tognorm. is >= the reference value (W-table), and W-lognorm. 2= 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. 

DOCS\NAVY\6883\108001\T5-17.XLS 

I I I I I I 

5-66 

I I i 

1213198 11:14 AM 

I I I 



P 

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 detecl:ed 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(l,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: 

lnoruanics 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead* 

Manganese 

Oraanics 

Aroclor-1248 

Aroclor 1254 

Aroclor-1260 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenz(a,h)anthracene 

Indeno(l,2,3-cd)pyrene 

D0CS\NAVYI6883\108001 
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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 

ANTIMONY 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM --~-~~~____ 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY N,CKEL -..-.--- ---.-- 

POTASSIUM 
SELENIUM 
SILVER 

--___- -.-.--~ 
ALPHA-CHLORDANE 

~- 

83186 --- 
83186 
81186 -~ 
31185 0.41 - 152 

83/86 --I 340 - 145000 
4.4 - 46800 

___. 
--ma6 t 

84186 456 - 77000 
86186 65 - 1320 
32186 0.06 - 5.6 
86186 2.9 - 345 -. .- ..- 

138 - 8740 --..-.~. 

- ---~ - .--.--_____ 
44.6 - 740 

Y 
NA 
Y 
Y 

NA 

7800 Y 15600 -- ..-.____ 
31 N 7.16 

-. 0.43 Y 12.6 
~- 

.-~- 
550 Y 130 

__-- _~~~~__ 
51000 ---_-___-~~ 

130 - 
3650 
592 

0.818 _--___-- 
27.1 

2.61 
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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 2 OF 3 

AROCLOR-1248 
AROCLOR-1254 25l72 
AROCLOR-1260 27l73 -___ ~. 
DIELDRIN Ill0 _-.-- 
GAMMA-CHLORDANE Ill1 -. --~-~-~ 
METHOXYCHLOR l/II 
1,2,4-TRIMETHYLBENZENE 1162 ____-. 
1,3,5-TRIMETHYLBENZENE 1 I62 --__ 
1,3-DICHLOROBENZENE li72 
2,CDIMETHYLPHENOL Ii72 
2-METHYLNAPHTHALENE ll72 
4-METHYLPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZ(A)ANTHRACENE 

BIS(2-ETHYLHEXYL)PHTHAL 

CHRYSENE 

L. 
DI-N-BUTYLPHTHALATE -~ --III --.---- 13l72 

75 - 710 
7.2 - 4200 

9 - 5100 --- -- __.-. 
6.1 - 6.1 
9.2 - 9.2 t--- NA - 
14 - 14 - _--- -__- 

170 - 170 
120 - 120 

- -.~-- 8-8 

50 - 50 
6300 - 6300 --___- 

45 - 49 

82 - 4100 _-__- -._-- 
___--- 

39000 ~I~ N 
390000 N 
390000 N 
700000 N .- 
160000 N 

N - 
39000 N .-- 

470000 N 
N ..------ 

2300000 N .-~ 
880 Y 
88 Y -.-~- - 

880 --- Y 
N 

8800 N - 
46000 N 

- 1600000 ~~ N 
88000 N 
780000 1 N --.-- -.-- 

21 ____- 
44.6 
146 
190 

3.05 
2.6 
12.4 ~~___~~_ 
5.07 
4.89 

8 ~___ ---- 
243 
50 -~- 

276 
49 
89 -___-- 
250 
282 
291 -___- 
340 
245 
300 
395 
70 

271 
295 

5-69 
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TABLE 5-l 8 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SITEWIDE SUBSURFACE SOILS, SITES 8 AND 7 (RESIDENTIAL RBCs) 

NAWC WARMINISTER, PENNSYLVANIA 
PAGE 3 OF 3 

FLUORANTHENE 
-- 

FLUORENE - 
INDENO(1,2,3CD)PYRENE 
PHENANTHRENE 

PHENOL 
PYRENE .-____-__ 
2-BUTANONE 
ACETONE 
CARBON DISULFIDE -.---- 
SEC-BUTYLBENZENE 

XYLENE (TOTAL) 

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 COP& 
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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antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 
iron 
lead 
magnesium 
manganese 
mercury 
nickel 
potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 
4,4,-DDE 
4,4’-DDT 
alpha-chlordane 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
dieldrin 
gamma-chlordane 
methoxychlor 
1,2,4-trimethylbenzene 
1,3.5-trimethylbenzene 
1.3dichlorobenzene 
2.4-dimethylphenol 
2-methylnaphthalene 
4-methylphenol 
acenaphthehe 
acenaphthylene 
anthracene 
benz(a)anthracene 
benzo(a)pyrene 

TABLE 5-19 

REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS - SITEWIDE SUBSURFACE SOIL SITES 6 AND 7 

Fi@isiE 
Sample 

R&t& 
- 

86 
86 
86 
86 
86 
85 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
85 
86 
86 
86 
11 
11 
11 
72 
73 
72 
73 
10 
11 
11 
62 
62 
72 
72 
72 
72 
ii 
72 
72 
72 
72 

DOCS\NAVY\6993\109001\T5-19 XLS 

85 
85 
85 
85 
84 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
84 
85 
85 
85 
10 
10 
10 
71 
72 
71 
72 
9 
10 
IO 
61 
61 
71 
71 
71 
71 
7i 
71 
71 
71 
71 

nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametrtc (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed tognorm.) 
nonparametrtc (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.) 
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.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed Icgnorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed tognorm.) 
nonparametric (assumed tognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparameiric (assumed iognorm.j 
nonparametric (assumed lognorm.] 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 

NAWC WARMINSTER, PENNSYLVANIA 

-qq 
ihapimh 

W-norm- ._” < 1. 
0.2124 
0.2769 
0.6074 
0.5884 
0.6854 
0.4733 
0.5603 
0.2752 
0.5355 
0.1606 
0.5312 
0.0963 
0.2468 
0.9459 
0.5476 
0.3975 
0.3478 
0.8377 
0.5202 
0.5879 
0.5654 
0.9338 
0.0887 
0.7073 
0.5696 
0.371 

0.3504 
0.2901 
0.2776 
0.2985 
0.4589 
0.3679 
0.7949 
0.1301 
0.1467 
0.445 

0.3054 
0.2678 
0.1063 
0.2868 
0.2973 
0.2986 
0.495 

0.3511 

?“8iqG 
ti’dtsiit * 
!Z%WP 
0.8534 
0.7946 
6.9644 
0.9555 
0.9661 
6.7556 
0.8991 
0.7956 
0.8726 
0.8457 
0.839 

0.8228 
0.7953 

0.97 
0.7929 
0.8749 
0.9401 
0.7618 
0.8012 
0.9287 
0.957 

0.5861 
0.8331 
0.7522 
0.6992 
0.4444 
0.5642 
0.5749 
0.7324 
0.6955 
0.5302 

0.44 
0.8282 
0.2875 
0.2986 
0.5278 
0.5171 
0.5168 
0.3204 
^ *^.^ U.OJ4.3 
0.5757 
0.5985 
0.8288 
0.795 

iz-y 
iii ,f&j 
__i 
N-Taarc 
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 
^ ^^^ 
U.YOJ 

0.983 
0.983 
0.983 
0.983 

5-7 

Tatiie,Vaki$ f&> 

$k G-qlnaw 11,1 1 
Di?o.& (N!py) I . I.L 

1.924 
2.3284 
1.9869 
2.1141 
1.8472 
3.4786 
2.9868 
3.7066 
2.0296 
2.9237 
2.1762 
2.7802 
2.0375 
1.8861 
2.8291 
2.0672 
1.9751 
2.0601 
3.7402 
1.9119 
2.9324 
2.1653 
2.7822 
1.8679 
2.2266 
2.3714 
1.9328 
2.0163 
2.5701 
2.744 

2.0456 
2.4129 
1.8393 
1.9381 
1.9129 
2.7617 
1.7299 
I .7624 
1.8135 
-i .i667 
1.7862 
1.7606 
1.9947 
1.9764 

0.633 
1.11 
0.72 

0.877 
0.515 
2.11 
1.71 
2.29 

0.775 
i.66 

0.948 
1.53 

0.785 
0.576 
1.57 

0.821 
0.704 
0.812 
2.32 

0.614 
1.66 

0.935 
1.53 

0.233 
0.538 
0.639 
0.626 
0.33 
1.29 
1.44 

0.363 
0.666 
0.174 
0.615 
0.579 
1.47 

0.265 
0.339 
0.437 
^ -^- U.JO, 
0.387 
0.335 
0.709 
0.685 

qitJg@ 
&&g&j 

,...“.,? x:2& 
sitc; fg&c 

,,,_ _, .I 

15000 
7.26 
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 
117 
10.9 

‘26.2 
1150 
2.27 
3.il 
1.7 

37.2 
47.1 
180 
221 
2.41 
1.77 
11.2 
6.62 
5.81 
31.7 
234 
237 
307 
236 
233 
239 
245 
268 

15600 
i.is 
12.6 
130 
0.99 
23.5 

27400 
2280 
18.3 
230 

51000 
1% 

3650 
592 

0.818 
27.1 
808 
2.64 
ii1 
130 
19.6 
40.8 
370 
2.6; 
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 
25i 
248 
250 
282 
291 

; &f&2thlunl t 
$g&&&:& 

‘,a;1;,$ We’ ,, ..* 
$&#$jjgfi 

251’000 .-. 
164 
80.7 
922 
4.6 
152 

145000 
46800 

146 
14360 

264000 
39300 
77000 
1326 
5.6 
345 

6740 
5 

368 
740 
89.1 
73 

78600 
3.725 
10.2 
8.4 
21 

710 
4200 
5100 
6.1 
9.2 
14 

176 
120 

8 
iroo -. 

SO 
6300 

49 
89 

340 
1500 
2800 

12.6 
i30 
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 
2.48 
21 

44.6 
146 
190 
3.05 
2.6 
12.4 
5.07 
4.89 

8 
243 
50 

276 
49 
s9 

250 
282 
291 



TABLE 5-19 
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS - WITEWIDE SUBSURFACE SOIL SITES 6 AND 7 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 2 

benzo(g.h,i)perylene 
benzo(k)fluoranthene 
bis(2-ethylhexyl)phthalate 
butylbenzylphthalate 
chrysene 
di-n-butylphthalate 
dibenz(a.h)anthracene 
fluoranthene 
fluorene 
indeno(l.2.3-cd)pyrena 
phenanthrene 
phenol 
pyrene 
P-butanone 
acetone 
carbon disulfide 
ethylbenzene 
n-butylbenzene 
p-isopropyltoluene 
set-butylbenzene 
tetrachloroethene 
toluene 
trichloroethene 
xylene (total) 
Notes: 

umber _. 
S~J?lPltl 
Results 

72 
72 
72 
55 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
65 
84 
85 
85 
62 
62 
62 
85 
85 
a5 
85 

TGjzE 
bf 

%edom 
^ 

71 
71 
71 
54 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
84 
03 
84 
84 
61 
61 
61 
84 
84 
84 
84 

’ ,stetistical 

I _; Distnbutton 
; ‘,‘..Z ,;oi She Data 

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.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametric (assumed lognorm.) 
nonparametrii (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.) 

-iTzz izii$G ilk 
hapiro-Fr cla biS~rll on Tests 

N-OOmt.. J-tognorn 

0.304 u.6817 

iiz$c 

0.983 
0.3804 0.7215 0.983 
0.4343 0.6915 0.983 
0.2973 0.7739 0.98 
0.2916 0.5681 0.983 
0.4806 0.8176 0.983 
0.0932 0.5416 0.983 
0.2934 0.5854 0.983 
0.482 0 8446 0.983 

0.2663 0.5123 0.983 
0.3826 0.7007 0.983 
0.7175 0.8048 0.983 
0.1155 0.3687 0.983 
0.4719 0.8232 0.983 
0.2912 0.7746 0.985 
0.4337 0.8451 0.985 
0.3134 0.6811 0.985 
0.2972 0.6464 0.985 
0.2015 0.4191 0.981 
0.1907 0 3541 0.981 
0.202 0.4214 0.981 

0.4175 0.6983 0.985 
0.3258 0.7199 0.985 
0.2548 0.6189 0.985 
0.0848 0.4647 0.985 

fable Value foi 2 . . 
hvd$ (Loli@d 
oiioAs (t$$nai) .” 

1.9316 
1.0431 
1.6422 
2.0662 
1.7873 
1.969 

2.0236 
1.7741 
2.0173 
1.7622 
1.0474 
1.8552 
1.8063 
2.0516 
2.0986 
2.579s 
1.8172 
1.8275 
1 .a354 
1.8191 
1.8383 
1.7998 
1.8309 
1.8424 
1.9671 

0.624 
0.488 
0.487 
0.884 
0.: 33 
0.675 
0.746 
0.383 
0.738 
0.339 
0.496 
0.508 
0.424 
0.78 

0.857 
1.35 

0.462 
0.48 
0.46 

0.432 
0.465 
0.429 
0.486 
0.506 
0.692 

AritItti&ic : 
M~$~~,g 
,,“$T, i /&F:; 

SIta Result+’ _,r^,^._ 
336 
222 
282 
372 
231 
237 
413 
234 
263 
237 
239 
225 
291 
3oi 
32.5 
39.6 
4.73 
4.96 
4.2 

4.23 
4.2 

4.58 
4.72 
5.19 
11.8 

340 4100 340 
245 330 245 
300 1600 300 
395 5400 395 
247 70 70 
271 1600 271 
295 16000 295 
248 220 220 
298 1800 298 
249 50 50 
259 1200 259 
254 620 254 
270 5300 270 
339 2000 339 
38.2 52 38.2 
70.9 330 .70.9 
4.89 3 3 
5.07 36 5.07 
4.25 1 1 
4.24 3 3 
4.25 0.9 0.9 
4.81 26 4.81 
4.93 3 3 
5.19 56 5.19 
6.14 620 6.14 

Units are mglkg for inorganics. uglkg for organic5 
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. B W-lognorm. 
A lognormal distribution is assumed if the test statistic W-lognorm. is P= 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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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 than 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 lbut 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 less 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 detected 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,2,3-cd)pyrene were less than their respective maximum concentrations and less than their 

respective residential RBC values. 

5.3 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 

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 .I 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 1E-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 lE-04 to 1 E-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 basecl 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 

5.5.2.1 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 lE-05, which is within the EPA target cancer risk range of lE-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 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. 
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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 COP& 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 

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. 

Target Organs: S = Skin, K = Kidney, CNS = Central Nervous System, L = Liver 
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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 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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5.5.2.2 N&carcinogenic Risks 

I”r 

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 

principal 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 nearly 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 .O. EPA’s cumulative HI (based on 

the same target organ) of 1 .O 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 

3 

CI 

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 lE-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 lE-04 to lE-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 Sites 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 equal to 13 and 

recreational youth HI is equal to 10) and thallium (via ingestion of subsurface soil as future surface soils, 

C 
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TABLE 5-23 
Summary of Risks by COPC, Sitewide Subsurface Soils - Estimated RME Hazard Indices for Sites 6 and 7 

NAWC Warminster, Pennsylvania 

thallium 
zinc 
Aroclor-1254 

Ibenzo(a)pyrene 

S, K, L, CNS 2.39E-01 2.55E-02 2.64E-01 4.39E-02 2.05E-02 6.43E-02 
C 9.77E-04 4.17E-04 1.39E-03 1.79E-04 3.35E-04 5.15E-04 

S, L, RS 5.78E-03 3.70E-03 9.49E-03 l.O6E-03 2.98E-03 4.04E-03 
NT NT NT NT NT NT 

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. 

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, 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 1 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 5-25 

Summary of Risks by COPC, Zone 1 Subsurface Soils - Estimated RME Hazard Indices for Sites 6 and 7 
NAWC Warminster, Pennsylvania 

Notes: 
0 

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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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 liiver 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 6 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 IE-04 to lE-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 IE-04 to IE-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 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 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. The total 

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 

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 5-27 
Summary of Risks by COPC, Zone 2 Subsurface Soils - Estimated RME Hazard Indices for Sites 6 and 7 

NAWC Warminster, Pennsylvania 

Notes: 

NT -- No toxicity factor (slope factor or RtD) 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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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 IE-04 to lE-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 .O 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 

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 5-29 

Summary of Risks by COPC, Zone 3 Subsurface Soils - Estimated RME Hazard Indices for Sites 6 and 7 
NAWC Warminster, Pennsylvania 

arsenic 
cadmium 
chromium 
iron 
lead 
thallium 
zinc 
Aroclor-1254 

Notes: 

S 8.42E-02 3.03E-02 1.15E-01 1.55E-02 2.43E-02 3.98E-02 

K 1.20E-01 2.57E-01 3.78E-01 2.21E-02 2.07E-01 2.29E-01 

S, K 7.42E+OO 7.92E+Ol 8.66E+Ol 1.36E+OO 6.36E+Ol 6.49E+Ol 

L, DS 6.97E-01 7.44E-02 7.72E-01 1.28E-01 598E-02 1.88E-01 

C, CNS NT NT NT NT NT NT 

S, K, L,CNS 7.61E-01 8.12E-02 8.42E-01 1.40E-01 6.52E-02 2.05E-01 

C 2.08E-01 8.86G02 2.96E-01 3.81E-02 7.12E-02 l.O9E-01 

S, L, RS 1.66E-01 l.O7E-01 2.73E-01 3.05E-02 8.56E-02 l.l6E-01 

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, 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-04 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 arty 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 o;rgan 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. 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 1.0 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 

aluminum NT NT NT 
arsenic 2.32E-05 1.35E-05 3.67E-05, 
barium NT NT NT 
bervllium 6.80E-06 l.l7E-04 1.24E-04 s 

cadmium 
chromium 

NT NT NT 
NT NT NT 

copper 
manganese 
mercury 
thallium 
Aroclor-1260 
benz(a)anthracene 

NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 

1.67E-07 1.72E-07 3.39E-07 
5.35E-07 NT 5.35E-07 

benzo(a)pyrene 
benzo(b)fluoranthene 

benz(a,h)anthracene 
noll.2.3-cdlovrene 

di-- 
inde 

TOTAL’RkK: ” e 

5.28E-06 NT 5.28E-06 
549E-07 NT 5.49E-07 
3.03E-06 NT 3.03E-06 
3.93E-07 NT 3.93E-07 I I I 

I 4.00E-05 I 1.31 E-04 I 1.71E-04 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 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 

arsenic S 4.21 E-01 1.36E-01 5.57E-01 4.51 E-02 5.33E-02 9.84E-02 

barium C, DS, RS 2.03E-02 1.94E-03 2.31 E-02 2.17E-03 7.62E-04 3.13E-03 

beryllium 2.58E-03 2.48E-02 2.73E-02 2.77E-04 9.71 E-03 9,98E-03 

cadmium K 3.81 E-02 7.30E-02 l.llE-01 4.08E-03 2.86E-02 3.27E-02 

chromium S, K 6.11E-01 5.86E+OO 6.47E+OO 6.55E-02 2.30E+OO 2.36E+OO 

copper C, K, L 2.43E-02 3.88E-03 2.82E-02 2.60E-03 1.52E-03 4.12E-03 

manganese CNS 6.41 E-02 6.14E-03 1.27E-01 6.87E-03 2.41 E-03 2.14E-02 

mercury K, CNS 6.35E-02 4.06E-02 l.O4E-01 6.81 E-03 1.59E-02 2.27E-02 

thallium S, K, L, CNS l.l5E+OO l.lOE-01 1.26E+OO 1.23E-01 4.32E-02 1.66E-01 

Aroclor-1260 NT NT NT NT NT NT 

benz(a)anthracene NT NT NT NT NT NT 

benzo(a)pyrene NT NT NT NT NT NT 

benzo(b)fluoranthene NT NT NT NT NT NT 

dibenz(a,h)anthracene NT NT NT NT NT NT 

indeno( 1,2,3-cd)pyrene NT NT NT NT NT NT 

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, RS = Reproductive System 
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5.5.7 Risk& 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 lE-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 

I NT I I. I I\ I I. t 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 
NT NT NT 

L4FJl7 2.84E-07 
. . . -- -. 9.30E-07 

I=? IFiF,-07 l.ZlE-06 

I -.--- -. I *.. 3.23E-07 

I 3.33E-06 I NT 3.33E-06 
3 RWJ37 NT 3.89E-07 

. . 
1.40E-07 1.4 .- -. 
4.57E-07 4 78F-f-17 

5.95E-07 -. .-- 
3 37F-07 Nl 

I w.--- “. I . . . 
I 3 I NT 

. “V 

r I NT I 

‘copper 
iron 
lead 
m=--=nese 
mmm”l”“I Y 
nickel 

“I 
.,-Jrn 
1c zir._ 

Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
benz(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
dibenz(a,h)anthracene 
indeno(l,2,3-cd)pyrene 
TOTAL RISK: 

Notes: 

NT -- No toxicity factor (slope factor or RfD) was available or applicable for any COPCs selected for this area of interest and medium, 
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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 

aiummum I .YYC-u I I .UOC-UL 4. rue-u-l L. l4C-UL L. IOC-UL 4.Y 1 t-w 
arsenic S 5.37E-01 1.73E-01 7.10E-01 5.75E-02 6.80E-02 1.26E-01 
barium C, DS, RS 2.37E-02 2.28E-03 2.71 E-02 2.54E-03 8.92E-04 3.66E-03 
beryllium 2.53E-03 2.43E-02 2.68E -02 1 2.71 E-04 1 9.51E-03 1 9.79E-03 
cadmium K 3.00E-01 5.76E i-01 1 8.76E-01 1 3.22E-02 1 2.26E-01 1 2.58E-01 
chromium S, K 5.83E+OO 5.59E+Ol 6.17E+Ol 6.25E-01 2.19E+Ol 2.25E+Ol 
copper C, K L 7.35E-02 l.l7E-02 8.53E-02 7.88E-03 4.61 E-03 1.25E-02 
iron L. DS 2.17E+OO 2.08E-01 2.38E+OO 2.33E-01 8.17E-02 3.15E-01 

Ilead 
manganese 
mercury 
nickel 
silver 
thallium 
vanadium 
zinc 
Aroclor-1248 
Aroclor-1254 

I I ~~ ~- . ~---~ ~~ I - - -- I ----- -. 

I C:CNS I NT I NT NT I NT NT NT 

CNS 5.41 E-02 5.18E-03 l.O7E-01 5.79E-03 2.03E-03 1.80E-02 
K, CNS l.O5E-01 6.68E-02 1.71 E-01 l.l2E-02 2.62E-02 3.74E-02 

CNS 1.73E-02 1.66E-02 3.39E-02 1.86E-03 6.51 E-03 8.37E-03 
K 2.84E-01 2.72E-02 3.1 IE-01 3.04E-02 l.O7E-02 4.11 E-02 

S, K, L, CNS 3.86E+OO 3.69E-01 4.2; 
7.45E-02 3.57E-01 4.32E-01 1 7.98E-03 1 1.40E-01 1 1.48E-01 

C 1.58E-02 6.04E-03 2.18E-02 1 1.69E-03 t 2.37E-03 1 4.06E-03 

I 
I S. L. RS 1 9.33E-02 1 5.37E-02 I 1.47E-01 1 1 .OOE-02 1 Z.liIE-02 I 3.lOE-02 

!E+OO 1 4.13E-01 1 1.45E-01 I 5.58E-01 1 

IAroclor-1260 
I ~~~ I . I -- --- -- I --- 

I I NT I NT I NT I NT I NT I 
-- -- 
NT 

benz(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
dibenz(a,h)anthracene 
indenall.2.3-cdhvrene 

NT NT NT NT NT NT 
NT NT NT NT NT NT 
NT NT NT NT NT NT 
NT NT NT NT NT NT 
NT NT NT NT NT NT 

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, RS = Reproductive System 

T4-33.~1~ 5-94 

I I I I ’ I / I I I I I I 

12/I 1198 7:55 AM 

I I I 



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 level 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). 

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 10 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 5.1.5, 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 5.1.3). 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 contriibutor 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 

carcinogenicity 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 

Warminster 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 III 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 I 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 mg/kg 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 effect 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 lnot 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 dichromate 

(K2CR207), sodium dichromate (Na2Cr207), potassium chromate (K2Cr04), and sodium 

chromate (Na2Cr04). An uncertainty factor of 500 has been applied to the oral IRfD and 

this represents two lo-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 

6/7. 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. 

l 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 greater than I .O 

for the subsurface soil (site-wide, Zones I, 2, and 3) recreational exposure scenarios. The 

noncarcinogenic HIS are less than I .O for the site-wide surface soil recreational exposure scenarios. 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 HHRA and should be 

taken into account when deciding remedial actions for NAWC Warminster Sites 6 and 7. 
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APPENDIX A 
NOTIFICATION OF HAZARDOUS WASTE SITES 



From: Commander, 
Toy Officer In 

i 

DEPARTMENT OF THE NAVY 
NAVAL AIR DEVELOPMENT CENTER 

WARMINSTER. PA. 18974 

83A 

9273 
4 DEC1980 

Naval Air Development Center 
Charge, Naval Energy and Envfronmsntal Support Activity, ----- 

yk Port Hueneme, CA 93043 
ia: Comandi6g Officer, Northern Divfsion, Nav81 Facilities Engin.eering 

Command 

Subj: Navy Assessment and Control of Installation Pollutants 

Ref: (a) NORTBNAVFACENGCOM ltr 09BE:DRB of 23 Ott 1980 
(b) CNO ltr ser 4511733807 of 8 Ott 1980 

Encl: (1) Navy Shore Actitity 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: 
NAVFACENGCOM 
CHEAVMAT (08L3) 

P 
$ .?.* 
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- c d ACTIVITY NAVAL AIR DEVELOPMENT CENTER 
UIC N62zbp -. a. 

B&TX SHORE ACTIVITY DISPOSAL SITE FACT FORM .-- 
. 

OPNAVNOTE 6240 of il September 1980 describes’ the’Nav$. - 
program to assess and control environmental effects of abandsned 
hazardous waste disposal/dumpsites at'Navy shore activities. 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 practices - at your activity. The information will be used to establish 
priorities and initial input for further efforts described in 
OPNAVNOTE 6240 of 11 September 1980. 

This fact form seeks information about disposal pracrices 
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 specrfically sought on past disposal operations which may have 
been closed but which still represent a possible threat to the 
environment. Assistance in completing the fact sheets is 
available from NAVr'AC Engineering Field Divisions (EFD?. 

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 Wastes. 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 Novembek 1980, 
signed in the box below by the activity Commanding Officer and 
forwarded via the cognizant NAVFAC EFD and appropriate command 
channels to the Naval Energy and Environmental Suppor.t Activity, 

- 

- 

-. 

- 

- 

._ ._ _ 
. . Enclosure { ) 



_... ,__-, _-_- ._....__.-..... .,. _._ . .._. ._... ..- 
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IR * - 

Code 212, Port Hueneme, California 94043. A COPY should be 
m-3 

provi'ded to the Naval Facilities Engineering Command,-Code 212, 
200 Stovall Street, Alexandria, Virginia 22332. 

. 

I certify that all of the statements made"' 
herein are true, complete, and correct to the 
best of 'my knowledge. . 

PAUL L.w 
Signature, Activity Commander/ 

Commanding Officer 
date 

. . 

e. ._ . 

. 

. . 

. . 

. . 

c 
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* . ACTIVITY NAVAL AIR DkVELOPMENT CE-TER 

U~f$. N62269 . . 
- 

1. 

2. 

3. 

4. 

. 5, 

SECTrON 1. GENERAL INFORMTION’~ 
. .- 

Person cdmpiling this information: 

Name Joseph V. F. Clay III 

Code 83A Telephone441-3113 f 

Uhen was the activity first established? 1944 

- 

I 

.I. * ‘. 1 “. 
.- 

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 weaDons systems. 

?ias this always been the activity's mission? If not, describe previous sissionsand * 
when they were changed. 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. -- 

. -m . 3 
Estimate the activity.!s equivalent population. 

*: 

. 
'2000 

- 

I Equivalent Population - activity residents 
, + l/3 x (employees who couzzute in). I 

- . 

Describe the activity's location, including: 

a. Location vithin state (e.g ., noqheastern corner near Podunk) Sdutheastem 

Pennsylvania, in the Philadelphia'metropolitan area. 

b. Lies in a generally rural or urban setting? Suburban Setting 

Does the activity have any of the following operations (check the appropriate 
- 

boxes)? \ 
't , . . 

Ship Repair - Pest Contro$ .- 
:mmD - - . - 

Aircraft Revork Disaster Control 
x 

Afrcraft Intermediate Maintenance Power Generation 
Hotor Vehicle Uaintenance DPDO Salvage Yard 

:: 

OrdnancelDezll Hospital,Dispensary 
- 

. Firefi~htinglraining f) . - 

Laboratory 1x1 Khat kind? See Item 6 -. -_ -- _*- 

m . 
. . . . . _. (Continued) 



c1 . . i. 
6’. , .: . ACi;ViiY NAVAL AIR DEVELOPMENT CENTER 

'- '_ . . 
. f--- UIC N62269 

. I 

SECTION I. GENERAL UWXWATION . 
. . a : . 

‘5. (Continued) 

Any other industrial operations? *Please list. Machine Shop, Plating Shop, Heat Treating, 

Spray Painting 

Were any industrial operations conducted in the past which have'since beek.hlscontinued? 
If so, please fist along with the year discontinued. Foundry (Hammer Shop:) - 1945 

Air&aft Modification 

. --I- . 

6, Additiocal Cocuents Laboratory Fkilities at the'Naval 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 Dynamics, A&craft Fluid Systems, Elastomers Seal& and 

Polyurethane Processing, Metallurgical Research. 

. 
. 

. . 

- , 

\ \ 
. . 

. . i- - 

. w... . 
. . . 

3 
i 

- 

- _ 
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. 
ACTIVITY NAVALAIRDEVELOPMENT CENTER, WARMINSTER,PA 

uxc N62269 

. 

SECTION II. DSSPOSAL Of SPECIAL WASTES a 

F 

/ This section of the fact form will ask about waste disposa!. sites 
chat are or have been operated by the activity. If a disposai 
site(s) is identified in this section, section III should be filled I 
out. 

To complete this section (and section III, if necessary), activity’ 
records should be examined and knowledgeable activity personnel 
should be interviewed. Long-time activity employees will be 
.invaluable in this effort, since they will be familiar with past 
di sposal operations. If deemed necessary to accurately complete 
this section, preliminary fieid invesrigations may also be 
performed (however, this fact form does not warrant extensive 
investigations such as soil borings and waste analyses). 

I 

I J f 

1. iiave any of the following techniques ever been used to dispose of chenicals 
0t special wastes on base? Do no: include trash or garbage (check the - 
appropriate boxes). 

Operations Present/Past f, 
Solvent Pit ..I................................................ 

.Acid/Caustic Pit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Slurry (Chemical 'Rixtures) Pit ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Waste Oil/Oil Sludges Pit . . . . . . . . . . . ..*...........*.........e. 
Evaporating Pit : . . . . . . . ..L..................................... 
Grease Pit . ..*..............................................*. 
Surface Spreading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Open Rurning (Examples: Firefighting Training, Ordnance Waste]. 
Incinerator . . ...*..............................*.....*.....*.. 
Land Disposal with State Permit . . . . . . . . . . . . . . . . . . . . . . ..e...... 

\ 

Any other disposal operations?* Please rexplain Sludge drying bed 1941 - 1975 

Industrial waste sludges were land filled from 1941 to 1975 

. 

, 

. \ 
_̂  

I 
. 

. ..- 
*Do not include industrial waste rrcatment/prcrreatment facilir ies chat are 
subject to pretreatment regulation; or NPDES permits. Disposal of industrial 
sludge should be included., however. *.. . 

- - _ 

4 
- - . - . (Conti nucd) 

* 
; , 

4 
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: 

ACTIVITY 
/- 

NAVAL . ,I DEVELOPMENT CENTER 

- . UIC N62269 .- . 

SECTION If. DISPOSAL OF SPECIAL NASTES (CDtiTINUED) .’ 

2. The follwing questions are intended to find out vhether small-male disposal 
of chemicals or special vastes (whether intentional or aof) may have occurred 

. at the activity. ff the activity has ever run an Operation listed belw, check 
the box in colirmrr I (some of these operations may havc.bee!n noted'fn section 
I). If a box in columa 1 is checked, go to column 2 and check‘the! bdx if the 
answer to the question in column 2 is “yb.~” I., ‘... . 

Refuse disposal site 
c01umxl 

El. 
1 . coltm 

Did this site ever receive 
chemic8ls or specfal vastes?’ 

E1 
2’ 

Pest control shop 
- 

Eave pesticfdes' or'pesticide rinse- 
ates ever been disposed of any- 

izr 

vhere on a regular basis? 
. , 

3. 
. 

4. 
. 

. 
J%J Firefighting training 

using open burning 

Ordnance operations 
. 

Vere substances other thtn 032, 
bg., sclvents) burned? 

J:J Uere ordnance vrrstes ever dis- 
posed of on base? 

IZJ Storage of chetical 
materials or special 
vastes in a specified 
area 

. Rave these materials ever 
leaked or otherwise escaped 
confinement?+ 

Section IIT should be completed for each disposal site identified in question 
1 of thfs,.section, Section'111 should also be filled out for any sigafficant 
disposal site identified in qu&tio& 2, 
of cheadcals or special vastes ou base, 

If the activity has NEVER disposed 
completion of section III is not . 

required. 
. 

Eave any accidents involving h8z8rdOus materials ever occurred at the activ- 
ity? .If so, briefly describe the incidents. ’ 

CyaEiide Spill - 1940 Cyanide Waste Entered \ unnamed tributary of Negahminy Cent&r. 

Fiab Killed. 

Heat Treatment Bath emptied into storm drain which led to-tributary of 

Pennypack Creek. Occurred ueriodically,‘1950 - 1951 . 

. 

-- - 

.- 

. 

e... . 

(Cot.t:Ltued) , ‘. 
- _*_ 

.z 
3 -cI- _. . . 
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NAv& AIR DE?JI%o- cENmR - : 0. AC7IVIl-Y 

.- . . 
UIC 62269 ~ 

SECTION II. DISPOSAL OF SPEW& MS-ES (COtiiIWD) - - 
5. Art/vere there any citemica or special waste disposal site% run by orgy- . 

nirations outside the activity's fenceline which may present a.current 

hazard to on-base personnel? Did the activfty ever.operate d&osal 
sites On property which has since been excessed? Please Txplain. 

- 

._. 

NO . -- 

i 

a 

. . 

. 

6. In znweriag the qvcstloos in this section, was reliable infon=ation e-c&l&e 
00 past operations? How far back in the past?. Kiiat sources were used?. 
Please explain. 

Buildiage Richard Law. 

+ 
. I __. ._ 

.* 
5. 

\ _. 
. \ 

. - 

. 

. I’ 
- 

. 

‘. 

7. Additiona comments * - 

. ’ ‘\ - - -- 

. 

- . . . . . . i 

6 . 
4 

. .’ 



ACTIYITY ,NAVA& AIR DEVELOPMENT CENTER 
". . 

: n 
,.--Y 

-, ,- i UIC N62269 

.* , . SITE NUHBER - ’ 

SECTION III. DETAILED DISPOSAL INFORMATION 
. 

This 6ection should be cmpleted only if active Or p66t disposal sites 
were fdentffie$d %a section II. 
each Bite. A8 an exmple, 

Seetfon 111 should be completed .for 

say your activity has tbree,sites. Make 
three topics of section III and cozrqlete them. kbBi$d'a ntlmb&-'& each 
Bite (1, 2, 8nd 3) and enter it in the upper righf-hund..qoiner. 

‘ 

1. 16 this dioposal site currently in,Operution or ha6 it beep closed7 . 
This site is closed 

Years of operation: Prom “1940 TV 1955 

2. Whet is/was tic2 nume of the site (e.g., slurry pit)? 

Burning Pit 

3. Where is/was tke site located (provide a descrfptior: and give attivitp EE? 
coordinates)? . 

This site Is hC8ted at Grid coordinates E-6 

. ? 

, 7 

. . 

4. Describe how the site i&us operated. 

Site wus located at a severe embankment of a ravine found by erosion action' 

of Stream. Material was dumped over the bank and burned. , ' 

\ 
., 

C 

. 

*” 

.- - - 

. . 

* .. 

. (Continued) 
_. ._ . - 

7 . - -- 
- . 

-. 
- w-- 

4 l 
-2 
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n . .’ ACTIY ITY NAVAL AI% 7.-?VELOPMENT CENTER 

UIC 62269 - 

SITE NlMER 1. 

sxTI0~ 1x1. DETAILED DISPOSAL INFORMATION (CONTINUED) * 
s 

5. If the uite v66,cloeed, briefly des.cribe the closure procedures. 
used 

Area was/as a disposal site for excess earth generated by grading:!& 

extension of aircraft runway. 
y-' . . . : 

. 

-. 

I 

. . 

6. As well au pO6Sibh, describe the wastes that entered the site. 

Tpe of Waste 

Paint 
Oil 
Asphalt 
Roofing Mat1 
Solvents 
Scrap Metal 
Chemicals 
Waste From * 
Firing .Rang‘es 

quantity 

’ 
. I‘ 

. 

. 

NAVAIRDEVC~ 

. . 

. 

\ . 

- 

- 

- 

_- 

_- 

_- 

- 

-. 

- 

- * . . _ .- . . - 

. 
-, . . - 

I-- 
0 - -. 

(Continued) ._ - .- 
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. 
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'. 
era 

. SITE NUMBERD1 

- s~crfot4 1x1. DEVILED DTSPOSAL INFoR~u~TION (C~I~~NUED) 

13 7. Deucribe the site'6 hydrogeology, including information on terrain, ‘SOil6, - 

vater table' depth; groundvater qualiiy, nearby surface vaters, etcc . : . .< .t. . . 
Site vau a rairine created by stream action. Depth to water table 'varied. 

. ,' 
-. An unnamed tributary of the Neshamlney Creek flows within iO0 yardis of the' 

Bat site. Grormd water in the vicinity is contaminated with TCE and PCE. The c 

nattirally occurring soil6 at the site were of the Bo vmensville and Lawrenceville 
R ._- . . Sdries. . 

P-- . 

1 

- , 

3 

8. Briefly describ; animal and plant lff& surrounding the site, including any 
'ieculiaritiee (e.g., dying plants). ,~ 

'. * _ ___ 
. . . 

. Site is co+ered~&ith tall gras&s. 

1111 

i* 

. 

I 

9. Do personnel five or vork near the sfte? Please explui+ 

Site is appro&ately 1000 ft from main buildings at NAVA~EVCEN &ad- 
'\ 

processing plant lokated outside thk'fence. 
I . 

.P - s 

-. . _ 

. 
. 9 -. __ 

r ‘. i 9 
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“$ , . ACTIVITY 
NAVAL AIR DEVELOPMENT CENTER 

. . tic 1962269 - 

. 
SSTE NUMBER I 

SECTION IS I. DETAILED DISPOSAL IKFOWlTIOH (CWTIWED) . ,I. . . . 
10. Bavt there be&t any iucfdeuts or cotzpls+s concetaing t&is’&? wlah, -- 

Site was 'closed as the results of complaints abdut tha &oke and odor6 * 

. .resulting from.burning 

. - 
. . 

-. 

11. Bw close iS the site to the activity's bouz&arfes? . 
.gite is lo&ted within '100 feet of station boundary . 

- 

. 
-- 

,r : . 

3 
121 Additiuual COaECEtu 

+* 

l *. 1 * 

. . 

-. . 

. 
. . : . - 

_c- 

. . . . . 
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ACTIYITY 'NAVAL AIR DEVELOPMENT CENTER 
, --~ 

t UIC N62269 
I ‘-4 _ . 

r . SITE NWZER 2. - . . 

/ . SECTION III. DETAILED DISPOSAL INFORMTION * 

. . . 
. , 

. 
i. 

‘2. 

. 

3. 

4. 

. 

. 

R 

. 
. 

This sectbi should be completed only if active or past disposal sites 
- vere ldentifikd in section II. Section III should be capleted for . 

each rite, As an exaq&, ray your activity has three sites. ::t!ake 
‘three &pies of section’111 and complete therr. -Assign a n~cr to each 
rite (1, 2, aad 3) and enter it in’the upper zisht-had &irneZ. 

. . 
Is this disposal site. currently ih operation & @as it beea,closed? 

. 
This site has been closed. 

'. 

Years of operatiori: From 1965 T3 1970 

Unet is/vas tie raze of the site (e.g., slurry pit)? . 

Sludge Pit 

Where is/as the site locate6 (provide. a descri?tlcz a& give rc,tivftp mp 
coordinates) ? . 

Site is located at activitv m-~--a F-G r 

3* 
-* . * 

Describe how the site is/was operated. A 200 ft X 12 ft X 8 ft trench.dug*. 
. 

by dozer, Industrial sludge cake havles In Y.V tn,rrk. Trenches wc=re dm 

.tO receive the sludge cake everv Othpr VPlr -o.tFpWhpc: wp~~ J, 

this site. . , 
-: I , 

*- - 

-. .._. 

. 

. (Continued). . - 
.e - L * 
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j?,CTXVITr NAVAL AIR DEVELOPMENT CENTER 
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UIC M62269 

SITE NlMER 2 - - 

SECTION III. DETAILED DISPOSAL INFORMATJ Oh’ (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 veil as possible, describe the vastes that entered the site. 

. .._. 
. 

a - 

(Coathued) _ -- 

- _-_ 

Typi! of Faste Quantity Oric in - 

Industrial water sludge cake 1400 cy NAVAIRDEVCEN 
industrial waste treat- - 
ment plant 

. 
? 

? 

- l * 
*\ 

3 
* 
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SITE NUMBER * 

SECTION I If. DETAILED DISPOSAL INFOFJlA?IOb (COCTINUED) 

R 

R 

7. describe the site's hydrogeology, including infonaatlon on terrain, soils, 
water table depih, groundwater quality, nearby surface waters, etc. 

. .i '. :! . 
Site is located in au area which gradually slop& to an unna&d tributary 

.: : 
of the Neshaminy Creek, which is about 1tXI yards distant. Depth of ground 

I 
- water is approximately lo-15 ft: The soils naturally occurring at the site 

are of the.Bowmansville Series. 

. 

. 

8; Erieflydescribe animal and plar?t life surrounding the site, including any 
peculfkmiries (e.g., dying plants)'. 

-. 
Site is covered'kith tall grasses. 

. . 

‘.- 

* 

. ’ 

. 

9. Do personnel live or work near the sfte? Please explain, 

Site is located approximately 1000 ft from the main buildings at NAVAIRDEVCEN 

and 1000 ft from a commercial food processing'plant. I ~ . 
.e - - . 

w... . 

- 
- 

- 

-_ (C0&nuaij 
9 

- 
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H AmIyfn 'NAVAL AIR DEVELOPMENT CENTER 
. 

uic N62269 - . 

I SITE NUMBER 2 -.. 

SEflION III. DETAiLED DISPOSAL It;FOI3iiTION (CC:;TINUED) ,. .5 :.: . 

10. Bave tier8 been any irrcidents ur corcpl+nts ioncerning~~tlpis si&? Exi,l+, - 

. 

There ha;e been no complaints about this site. .' 
. . . 

- 

11. HOW Close is the site to the activity's bou&aries? 

The site is within 100 ft of the NAVAIRDEVCEN boundar9: - 

. 

. 

.i - 
e 

c 
12. MCi tional CQaCCEts 

l ‘. 
. . * _ .._ 

. 

_- 

I 
I 

. 

. ‘. 

w 
. . 

:- 
. - 

. 

I 
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. . 

. . SIfE.NU&ER, 3 . 

SECTION 111. OfTAILED DISPOSAL INFOR!WION. . ‘. * . . 

_ This aaction seould be completed only if. active or pest disposal sites 
were idcntificd in section II. Section III should be ampleted. fox * 
each rite, Aq en exeatple, rey you* activity has thrcfe sites. "?fhke 
three copies qf rrction III end corrpletc the& ASsign a,numbe~ to ea& 
l ite (I, 2, end 3) end enter it ip the upper right-htid Corner’. . 

w 

1. 

2. 

. 

3. 

Is this dicpocal site currently irr operation .or has it b+ss -closed? 
. 

This site has been closed 

Years of operation: 
. 

Un2t islves the na=e 

Burning Pit 

Prom 1955 To 1965 

of the site (e.g., slurry pit)? 

Where is/wzs the site located (provide a tieSCri?:fCE 'ani give sct!s$ty zap 

coordinates)? 

Site is located at Grid .&oordinate F-7 

4. Describe how the site ishas operate&. . . . 
A pit 20' x 30' x 10' with sloped bottom was dun with a bulldozer. A lame 

metal screen enclosure was placed over it. Defense and waste materials were 

dumped into pit and burned,t,Residence removed periodically and trucked to 
. -L- 

sanitary land fill on Center. 
. .- 

w... . 

(Continued) _ 
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'9 . . SITE: NWIBER .__ .J.' 1 ._ __ - 

--tiw. - .*aaMcL e- . yi 
SECTION III. DETAILED DISPOSAL INFORMATI OK ( CONTINUECij 

.-& 
- 

. 

. . - 

S. If the site v& closed, .bricfly describe the closure procei !I .fc,..m.cS-, ___f_ .r' . 
Metal screen enclosure was remove! and pit was back $i‘iled with'&& and -. 

----- .---a ub., ,.v .: :' 
graded. 

L C. 
. _.- . 

-- -I_--. 

T-e -. -.. -.m- -.4--s -. - 

. - 

I I _  - . - . .  _ ,C__1.... . - *  

-.. 

6. As veZ as possible, describe the vastes t!x: entered the 1t.2. 

.- 

NAVAIRDEVCEN 
,I 
rr 

- . ,, c 
. II ._ 

Trash 
Solvent 
Paint 
Roofing mat1 
Chemical 

-. 

* 

c . . . 
l -+ 

l \ *. 
. 

. 

- .t 
. 
. , 

: . 

.- 
- 

-. . -. .: .._ . 
.- 

< ..- - - - - . ‘_ 
. 

. . . . . 
.- 

d-- . : - 
e - _ . - 

. _ 
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.ACTI'yITY NAVAL AIB-JZVELOPMRNT Cl&PER 

.’ . UfC: N62269 
c- . 

. . SITE NUMBER 3 

F-4 

SECTION fffi DETAILED DISPOSAL XNFORHATION lCOI:TI.NUED) . 

.7. hcribc the s&e's hydrbgeology, including inform& on terrain, soils, 
vater table depth, grouadvater quality, nearby surface wtiters, 'iD,t$. ,. . 

Site is located within'100 yards'of an unnamed tributax$ d"f the Neshaminy . 

Creek on an area which gradually slopes*to the steam bed. Ground water 
. 

in the area is contsminated with'TCE and PCE. The soils naturd1.y 

. 
occurring at the,site were of the Chalfont Series. 

-- 

- . 
. . 

. 

tl . . 
, 

0. Erieflydescribe ax&l and plantbfe surtounding the site, including any 
peculi&ritLes (ic.g., dying plants). *. 

Vegatation on thk site is generally stub brush. . . 
. . 

. 

. :.. _ . . . . .: :. . . e 

9. . DO personnel live or uork,irew the sift? Please exPldn-,- 

Site is within 1000 ft pf main buildings at NAvBIBPEYI;EN 
. _ . - - 

and within 600 ft of the Bachelor Enlisted Quarters. Civilian hous- 

married officer quarters are at a &stance of 1000 ft. 
,. . _f 

: . _ _.. - '. ._ _. : __ . . ,. . ._. 
- . - . * . w - 

; 
. . (cop tinued~ . . 
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ACTIVITY NAVAL AIR DEVELOPMENT.CENTER 

UIC N62269 . - 

SITE NUriBER 3 
. 

- 
sEm0~ III. DETAILED DISPOSAL INFOW~ATION (CONTIWED) 

. 
10. Eave there been any Incidents or complaints concetning.this cite? '&plain. _- 

Site was closed as the results of comvlaints about the s&&'and odors 

resulting from burning. .- 

11. Eov close is the site to the activity's boundaries? 

Site is located within 100 feet of station boundary. 

, 

12, j Pdditional eo&ents 
. . 

l . . . 

- 
l 

. 

: - 

. 

\ 
. 

. . . . 
- w - 

. 

- 

-... . 

- 

- . - . _ . . 10 .: - 41Q3Q1()04 I - -2 .- 
- . . s-C . . 
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,? ,ACTIVITY 

- . -: UIC I N62269 

. SITE NUWXR - 4 

SECTION III. DETAILED DISPOSAL INFORMATION 

w 

1. 

2. 

3. 

4. Describe hot; the site is/uas operated. 

_ This section should be completed only If active or pasf disposal sites 
I-- were identified in section II. Section III should be completed.for 

each rite. As an example, say your activity has threw sites. Mhke 
three copies of section III and coepfete them. Assign a q+er.to each 
site (1, 2, and 3) and enter it in the upper right-haud’corner. . I 

Is this disposal site currently ii operation or has it been closedl? 

'his site has been closed. 

Years of operation: From 1966 T:, 197(-j 

Knat is/was th’e name of the site (e,g., slurry pit)? 

Sanitary land fill. 

Where is/was the site located (Frovide a descriptioc and give activity l!JaP 
coordinates) ? 
Si.te is located on the airfield u-OF +ho cutpt =t maP grids HZ' and H13. 

Trenches 12 ft X 1000 ft X 8 ft were dup tlc+nn a hlll1 dpzat . Refuse wk 
placed in 4 ft lift C compacted.Each lift was covered with 2 ft of fill as 

soon as refuse was placed. In all 7 trenches were dug and filled. Each 

trench received refuse for app;roximately 6 to 7 months. 

-. ._ . 
,'(Continucd) - 
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ACTIVITY NAVAL AIR-TELOPMENT CENTER . . . 1. 

. 
. .’ s ._ UIc Nh77f,9 

. SITE NUM3ER 4 

SECTION III. DETAILED DISPOSAL INFOftjtATI OK. (CONTINUED) 

5. If the site vas,closed, briefly describe the closure procedurea. 

Two feet of fill placed'over entire site and seeded; .- *:.. 

. 

6. As well as possible, describe the wastes that entered the site. 

Type of Waste 

Sanitary fill 
Paints 
Waste Oil 
Waste Metal 
Construction Wastes 
Solvents 
Domestic Waste Sludge 

Aircraft Paints.. ' 
-\ 

Quantity Origin . 

NAVAIRDEVCEN 
,, 
0 
I, 
8, 
,, c 

NAVAIRDEVCEN Sewage 
Treatment Plant 
NAVAIRDEVCEN 

. 

8 - - -. 

. 

- 

(Continuqd) ‘. 
- _'.d 

.1 -- 
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.ACTIyITY NAVAL AIR DEVELOPMENT CENTER 

IJIC -N62269 

SITE NUMBER - 4 

SECTION III. DtiAILED DISPOSAL INFORHATION (COflTINUED) 

7. &scribe the eife's hydrogeology, including Information on terrain; .soils, 
water table depth, groundwater quality, nearby surface waters, et&' . 

‘.? F’ 
The site is located in an area which has a number of aa whfph form 

the head waters of an unnamed tributary of the Neshaminv 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 Duncsnnon Series. 

. 

8. Briefly describe animal and plant life surrounding the Bite, Including any 
peculiarities (e.g., dying plants). 

This site is cove;'ed with tall grasses. 

- , 

9. Do persormel live or work hear the site? Please explsin. 

The site is less 'than 200 feet from several civilian residences. 
' . 

. . 
- 

- . - . - _1- 
(Continued) -2 
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ACTIVITY NAVAL AIR DEVELOPMENT CENTER 

uic N62269 

SITE NUMBER 4 

SECtION III. DETAILED DISPOSAL’INFORNATION (CONTINUED) _ . . : ‘+ _ 

10. Have there been any incidents or caaplaints concerning th$p:uite? Explain. 

The site was closed because of complaints concerning leaving trash and odors. 

- 

11. Hov close is the site to the activity's boundaries? 

The site is located less than 100 ft. from station boundaries. - 

. 

. 

3 

12. Additional cOmcect6 

- \. 
. 

-- 

. 
. 

- 

-. . - 

- 
_*- 

- -z - 



. . 

-0. . 

. . NAVAL kIR DEVELOPMENT CENTER 
.' . . * .? 

ACTIVITY’ 
. ..' \ 

. 0.d 
s N62269 

> .- 
UIC 

. SITE NUMiZER . ’ 
. 

. 

SECTtON III. DiTAlLfD DISPOSAL INFOP3WION 

1. 

2. 

This sectica should be colrpleted only if active or padt disposal sites 
vere identified in'sect%an f1, Section IXS should be co@eted,.for 
each cite. A6 an exmplc, say your acrivlty has three sites. "l!!&ke 
three copies ‘of section f1.f and conplete.theE. &6tgn,+ pmber~to each 

rite (I, 2, and 3) and eater it irr the upper rA&t-hand‘tiorner.. 

16 th%s di6pO66f. 6ite currently ia operzitior or ha6 it been closed? . 

This site has been closed. 

Years of operation: Frcn 1955 T:, 1970 

Whet is/was tb'e naae of the site (e.g., slurry pit)? . 

Landfill site 

3. 

This site is u?~d on the ~~irff~u@ of ?ho Cent-,=-v cnqqch of <the v 

'at map .coordintes i-15 -'.'.' ,' 
. _,_. . . b'- 

‘t+ . 

. 
. l 4 

Des&be hov 'the site is/i;as operated. _ :- 

Trenches were dug using a bulldozer. The trenches were 12X70X8 ft. Trenches 

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  .  .  .  

--- (Continued) - 
- _ .- 
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. : .fl * -7 . ,. ./ - ACT&Y NAVAL RDEVELOPMENT CENTER : _ 
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. . a . -. UI~ N62269 - 

i. . SITE NW3ER 5’ - 

. SECTION II I. DETAILED DISPOSAL INFORHATI Oh’ (CONTINUED) - 

5. If the site &s closed,.bricfly describe the closure proccdure,s. - 
. .i :: . 

Site was closed by placement of 2 ft of clean fill, over entire site, 
- 

. . . 
grading and seeding. 

- 

. -- 

- 
6. As weZ.1 as possible, describe the vastes tkt: entered the site. 

Origin . . - 

Demolition wastes 
Paint 
Solvents 
Scrap m&al 
Aircraft Paints 
cans 
Asphalt (tack coat) 

-*: 
.*, 

unk 
.I 
0 
.w 
,I 
3 

* 30 drums 
5 

NAVAIRDEVCEN 
w 
w 

_ . ..__- 
. 0 -.h? . 

0 . 1. 
. . w 

. . 
.: 

. 
. 

-. rr 
-. - 
. r 
.* : ,__ ..'--.. 

-e - 
.'. . . . ,: . 

: _- : .: : I‘ .' -' . . .- 
I 

- - 
. . 

_ . . . . . . 
e... . . - 

. - 
H-- ._. . . . . . . ..- - 

. : 
: 

- 
- . - _<- 

<Continued)-- - 
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.ACTXVITY NAVAL A,SS DEVELOPIEENT'CENTER 
s 

N62269 - . WC 
. 

SITE NUMBER 5 

sEcrr0~ 111. DETAILED D~OSA~ Iti~0~fiTf0~ (COKTI~~UED) . 

7. describe the site's hydrogcology, including information oti terrain, soils, 
safer tuble depth, groundwater quality, nearby surface takers, '(i'tc. 

. 
The soils in the area are,Doylesvilie and Lawrenceville w&ti"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 unnamed tributary of the Pemnack Creek. 

: 

. 

. 

. 

. 

',e 
. 

I 

8. Er%eflydestribe an-1 and plant&e surrounding the site, including any 
peculZirities (k.g., dying plants). *. 

The site is coveted with -es 
. . 

'. 
. 

. 

9. Do personnel Uve or vork irear the r&e? Please explain- 

The site is within 100,ft of 8 enlisted family housing units and, 
. 

aPPrOxiuWely 700 ft from'the Center Inertial Navigation Facility. 
- - 

-... . 
. 

-- . - 
-_ _-- 

-2 
(Continued: 
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ACTIVSTY NAVAL AIR DEVELOPMENT CENTER 

. 
. UIC N62269 - 

SITE NUMBER 5 
- 

SEflION IfI. DETAILED DISPOSAL It;FOfWTION (CCKTINJED) . . “ 
:: 

10. lime there beea any Incidents or caepl~ints concerning! @ti site? bulb, - . 

mere h&e been no complaints about this site- * 
_ 

-_ 
m .- . 

- 

11. How close is the site to the activity's boc&arfas? 

me site is .&IO ft from the nearest station boundary. - 

m 

t ? 

.’ 
. 

. 

ff 

12. JdGi tf onal 
s 

comqnts 

-*. 
. . - 

- . . 
. 

-. tt , 
- 

. 

. 

. . . -- 
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. SITE NWSER , 6 
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-’ 

SECTION III. ,DETAILED DISPOSAL INFOP!MTION . 

. 

. 

This section should be coqleted only if active or past disposal sites 
vera identifich in sectioa II. Section.111 should be coqleted for. 
each rite. As an exdpple, say your activiq has three sites. :%ke 
three copies of section III and coqlete thea &sign a Tpumbcr to &a& 
rite (1, 2, and 3) and eater it in the upper right-h&d corner. ' 

* . 

1. Is thb disposal site currently ih opkakianor has it been closed? . . 
This site has been closed 

Years of operation: From 1950 To 1955 

2. Uhet is/vas thh nazze of the site (e.g., slurq pit)? 

. Sludge Pit 

3. mere is/wis the site locate6 (provide a eescrf?:icrz a& ;;lt*e, activity cap 
coordinates)? 

'.. 

This sit& is:lo&ated on ilie airfield sid&'of.t&' a&i&y in now open - b .- 
.. 

fields at grid coordinants K-14 

f+ 
. . . 

f* 

4. Describe how the site is/was operated.’ .. . . . 
. . 

.A..trench 12.'.x 100! x 8! was dug using a bulldozer. -The -is! ~IU~~OF,' 
, . 

coke was hauled in by tiuck, placed in the pit and backfilled. Oberarion 

was completed in short per$dd of time. %o trenches were used in this manner. 

. 

.- s 

. . .i -. _ _ . - . . _. Y 

. . - - 

. 

-. . . . 

. 
-- (Contiaugd). -. - 
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f UIC N62269 - 

c . . . f SITE NUM3ER 6 
- 

- . 

SECTION III., DETAILED DfSPOSAL IHFORMATIOFI :[t?NTINUED) ; 

. 

-. 
5. If the rite vas cfosed, briefly deqcribe the clos6t.e procedures. 

i--- 
The pits were covered with 2 ft of soil, grhded and se;eded. '!'* . 

- 
'. . F" 

. 
* . - 
. * 

_- 

6. As werl as possible, describe the wastes tlx: entered tte site. - 

TyTe of Faste Quantity ' .' Oririn . 

Industrial Waste 
Sludge Cake 

700 cy NAVAIRDEVCEN. 
Waste Plant 

- ‘. . 
, 

. 

7 
3 . 

3 

. , 

. . I 

. t 

r , 
. - 

, 
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.ACTIY ITY ~ NAVAL AIR D&ELOPMENT CENTER 

. \ 
UIC - N62269 . . 

. . SITE NUMBER’ 6 . 

SEGTION III. DETAIiEP DISPOSAli INFORHATION (COKTINUED) I, 

7. bescribe the l itc’s hpdropcology, including fnformatioq .oxs terra& -soils; 
water tabh depth, groundwater quaIffy, nearby surface vat&s, ctc,’ . . -.. 

Site is located on a rolling terraln,.near the head iiters of ithe 

. 
Pennypack Creek. Gromd water quality in the area is good. Depth of 

water table is 10 to 12 ft. The soils in the area are of the . 

Lawrenceville and Duncannon Series. 

. 

. 
‘? 

‘4 
8. Erieflydescrk an-1 and plant life surrounding the site, including any 

peculiarities (e.g., dying plants). . 
*. 

gi;e and aria surrounding it are cov~prl yith t~i? oy19ppc 

. - 
Area-is 

inhabited with wildlife common to the surrounding area. 

. 

. 

9. Do personnel live or vork ireor the site? Please explain, 

The site ii within 500 ft of enlisted family hotisingc quarters..'.500 tn 
.- : . 

700 ft from the Center Inertial Navigation Facility and 800 ft from the 

quarters of the Chief Staff Officer;-- 
. . 

c- - 

(Cootintied) 
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ACfIVIn NAVAL AIR DEVELOPMENT CEN'l'ER 

& N62269 
- 

SITE NUMBER 6 . _ 

SEaION III. DETAILED DISPOSAL Ifi~OI8ATION (CCt;TI?iUED) . .~ _ ‘:!., . 

10. Rave there been any incidents or coapl+nts coacernlag,fhia a&? Exp&, - 

There ha& beeri no complaints or incidents conceding this site. 
.- . 

- 

- 

- 

- 

_ 11. b% dose is the site to the activity's boundaries? 

me site is 600 ft front the station boundary. - 

. . ‘I , - 

. 

. 

. ‘. 
. . -.- - - 

~_- . 

., . . . 

- 
. . 
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ACTIVITY NAVAL AIR r /2LOPMENT CENTEIR 

WC - N62269 

111 

- 

C 

. 

. 
. SITE NUbiDER - 7 . 

SECTION III. DETAILED DISPOSAL INFORMAT’ION 

* 
2. 

2. 

C 

3. 

4. 

This section -shou3d be cckplcted oaly if active or past disposa$..,4;ites 
wexe idrati.ficd in l ectioa XI. Section IIT should bC ‘&mpleted ‘fox 
each rim. k UI exmple, sry your rct$vlrp h+ three I+S. Uke 
three copie8 of orttloa III and cozpletc. tbm. &rim 8 numbers It0 trach 
rite (1, 2, uad 3) and eater it %a the upper right-hand cornets 

L 

16 this disposal site currently la operation or has it been closed? 

This site is currently open. 

Years of operation: Fro= 1960 23 Present 

Unzt is/was thh name of the site (e,&. , slurry pit)? 

Dump 

k%ere is/Gas the site located (FrOofd2 a description and give act*vitY rCap 
coordinates) 1 

This Site iS located on the airftPfdSide nf the Drtidtyr 

south of the runway and map coor'&nates J-14. 

?, - 

-9 
. . 

Describe how the site is/was operated. 
. 

Pits are dug by backhoe as needed Rrrfytcn and wastes arpnlapPri 

and site 5s backfilled and covered. 
. 

. 

. . . . . 
,. . - 

- (Continued). ‘. -_ - -- -i 
7 
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A 

SITE NMER 7 .- 

SECTION m, DETAILED DISPOSAL INFOWTIO~' (CONTINUED) ; 
- 

. 5. ff the site vas closed,, briefly .deacribe the cloaure’procedukes. 

Site has been used until this year. No dumping has 'occurred'&& the - 

past four months. 
'. : : 

. - 

- 

-. 

6. As well 2s possible, describe the vastes tk: entered the site. - 

. 

. . 
Tvoc of v2st!? 

Paint 

Quantiry 

Unk 

Orizin . 
- 

NAVAIRDEVCEN 
Solvent 
Demolition Waste 
Oil 
Flammable Waste 
Grease Trap Waste 

l u ? 
l \ 

.- 

. 

- 
r?,- 

, - 

. - 
-- 

. 

. , 

,. . . . . 
: ‘. 

r 

. _ . . - 

._ .- :- . 

. . . _’ . 
. . . . :_ 

#.- 
. . .- 

e 
- 

. 
<Continued):- _ 
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- ._ . 
SITE NuMBa 7 

SECTION 111. DETAILED DISPOSAL INFOFJIATION (COKTINUED) - 

7. &scribe the site’s hydrogcology, iacluding information on t~rain., ~011~. 
water table depth, groundvater quality, nearby 6UrfSCk WSt6r6, 'i&i. 

. 
soil6 in the area of the site are of the Duncannon ~d~*~a&ence~tlle Series. . 

* 
. 

. 

. 

. 

. . 

. 

. 
f; ? 

. 
, 

a. Erirflydtscrfbe an-1 and plant*Ufa surrounding the site, incbding any 
peculiarities (e.g., dying plants). -. 

The area Plant l'ife is tall grasses and trees, samplings and young trees“' 

up to 10 ft in height. 
. 

Wildlife found is that comuon co the area. 

. . 

9, DO pcrsomel:Uve.or work hear the &e? Please explain- 

The site-is within 900-ft of the Chief Staff Officer's Quarters wLth 
. 

400 ft of enlisted family quarters and 1000 ft'df the Inertial Navigation - - 

Facility. 
. 

: 

__ . ._. . . _. ..---. -...-- ,..- ..-. 

_ . . _ : 
-..__ . - 

. . L c . . . . 
- * -_ - _)- 
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A&ITT NAVAL AIR DEVELOPMENT CE&TER. .: 

. & N62269 - 

e 

. . ST;FfNUHBER 7 1.w. 

SECTION III, DETAILED DISPOSAL IKFo@WIOt~ (CWiWUED),.. ::’ . . 

m 
. . . 

11. 

i . 

12. 

There h&e bee; no complaints cfmcerning this ,&e. 
. . . 

. - 
. 

- 

- 
. 

by CzOse. k5 the site. to the activity’s bo~&~fes2 

me site is approximately 900 ft. from the nearest. station boundary. - 

- 
. ? - 

. 
. . . ~ -~- 

. 
l - 

-*. . * -. 

. 

. - 

_ .I 

. . 8 __. . . 
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ACTIVITY NAVAL AIR 'r-"~LOPMRNT CENTIiR 

ufc - N62269 

. . SITE NUMBER - 8 . 

SECTION III. DETAILED DISPOSAt 1NFURMATfON 

- 
. . 

Us section shduld be coaplcttd only if active or past'tiposti 6ltes 
vera identified ;to l ectioa II. Section III should be completed :f+or 
each rite. As aa example, ray your activity has three sitcr. Haka 
three copies of 8ectioa III aad couplete them. A68lgn l Gbbar to each 
rite (1, 2, ad 3) sad enter it irr the upper rlgbt-hand corner. 

. 
.- 1. 16 this disposaI site cwzeatly io operation or has it been closed1 

This site is currently open, 

Years of operation: Proa 1961 T:, Present 

2. Unet isjvas the '0-e of the site (e.g., slurry pit)? 

Fire traininp area 

3. Where fs/vas the site located (provide a descrfptio= and give activity wq 
coordinates)? 

This site is located on the runway side of the Center north of the t , 
, 

active nmyay on the abandoned enway. 

4. Describe how the site ishas operated. The site is located on an abandoned 

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 
. . , 

C 
permit access. The area Athin the berm is covered with approximately 6 to 9 

inches.of water. Aircraft skeletons are placed within the berm. Contaminated 

fuels are floated on the water and burned. FIrefighting training is 

accomplished in fire extinquishing and crew rescue techniques. 

R 

. . . . 

7 

, 

c- (Continued) _ 
- - 

-- - _‘f. 

.,: 
. 
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- . 7 ACTiiITY NAVAL Air. DEVELOP&NT CENTER 
e* :' _/* i' 

-’ l 
. 

. ,‘. UIC N62269 - 

/‘ . . SITE NUEBER 8 

%CTION III, DETAILED D!SPOSAL fNFORMATIOti (CONTINUED) .: 

5. If the rite was closed, briefly describe the closure procedures. 
#' 

,l!his site is open. . . :: 

'. : 5, 

-- 

- 

. 

r 

. . 
- 

. 

-. 

6. As veil as possible, describe the vastes tka: entered tke site. 

. 

Tvoe of Fast+= we Oririn . 

Contaminated aviation fuels 3000 gals/yr NAVAIRDEVCEN' 
,Fuel farm 

. : 
. . 

l 
l 

3 

. 

, . . .  - , , -  .  I  .  .  ._ .  . . _ . .  

_ ‘..-..’ 
..,. . _ . - - .- . - _ . 

- 

, . 
: 

.- “- - . .- 

*.._. 

: - . . 

c- . 

., -. (Continuedj: -- - 
a 
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2' - . UIC N62269 _ 
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. . . 
SfTE NLWER 8 

SECTION III. D~AILED DISPOS;U. INFO~~~ATI~~; (COCTMJEII) . 

7. 
. 

. 

‘jjescribe the qite’s hydrogcology, facludir.6 infoxmatioa on terrain, soifs, 
water table depth,. groundvater quality, nearby surface vaters,‘.,etc. . . . 

The soil in the area of the site of the D==mn, Lawrenceville Series 

slopes range from 3 to 8X.' Depth .to ground water is 12 to 15 ft.. There are 

no nearby surface water sources. 

. . 

. 

. 

! 
? . . 

8. 

9. 

Erieflydescribk an-1 and planf,*Ufe surroundinl; the site, including any 
peculibrities (e.g., dying. plants). *. 

'Area surrounding'*the site outside of the runwav nav-~v~m=-~ wirh 

tall grasses. 
. 

I 
-.I , 

. 

.,m . . 

Do personnel live or vork iteak $xe site? Please explain. 

. 
and 1200 ft from Bachelor Enlisted and Married:Officers Quarterk: - - 

. 

. . e... 
. . . . . . . . . y.,..... _ .-: . _ : - .:' ._ 

-- . . _ - - _ - . I-_ 
(CODtinUfd: 

9 .' 
I . _ _ ._ 
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AcrtVtn L 

NAVAL AIR DEVELOPMENT CENTER . 

. uic N62269 

SITE NUMBEti a. 

SECTION III. DETAILED DISPOSAL II’iFOJXATION (CCtiTf NW) -~ ‘:: .,. . 

10. 

11. 

12. 

. 

ffw dose kS the site to the'activity's bom&arfes? 

mis site i$ approximately TOO ft from the nearest station boundary. 

. 

. *. 
? .? . 

. . . 
+ 

l 
3 

AdGitloaal c-es ., 

. . 

l \ . - . : . 
. 

: , 
. I 8 
. 
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. , . -- - . _ 
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--. . 

_* , . - . . - _ - *- -2 
. 

. . 



_ _, 

DEPARTMENT OF THE NAVY 
NAVAL AIR DEVELOPMENT CENTER 

WARMlNSTEF& PA. 18974 

a303 

4568 

9 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 (I) is forwarded. 

Public Works Officer 
By direction of the Commander 

Encl: 
(1) Notification of Hazardous Waste Sites 

copy to: 
~'%ORTHNAVF'ACENGCOM (Code 114) 

Naval Energy and Environmental Support Activity (Code 212) 
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,;EpA Notificati-? of Hazarqious Waste Si -‘. lknt*:d slm:s 

( . :** 
,’ . _’ 

rn~~~mcntJI PrOtectIOw - . 
V:3blrlnglon DC 23JEO 

\ *- 
This inctial notification information IS 
requ.red by Section 1031~) of Ihe Compre- 

Pleqse type or print in ink- If you need 
3ddmonol space, use senarab3 sheets of 

hensave Emvlronmental Resoonse, Compen- patier. Indicate the falter of the rlern 
salan. an* Llablllty Act of 1980 and must 
be matied bv June 9. 19ET. 

whtch applies. 

actual focal-of Wesli ._ . 
Jlm8t . . ______l_vl. . ILLE Ko- - - 

CdV lflmlwkti cevww i3tKlcs swm ‘PA adcam ‘I8374 i 

C Puson to Contam . . 

Enter the-nsme. title (if appltcablef and NSKM Ma. Fua and 111t.1 dJTAC - 
bustness Iolephone nwnbar of Ihe puson 
to conwt rsgardmg mfafmarion - 21544\-3~r3 
rubmoed on thus form. 

- 

0 Dates of Waste Handling: 

Enter the vears that you estimatewaa~e 
trearment. storage. or drsporal began and From Wear) \9L(o _ . _ 

ended al the sne. ‘6 - 

. 

E Waste Type: Choose the option you’prefer_to complete 

Option I: Select gdneral waste rvpcs and source calegories. If 
you do not know the general waste types or Bources. you are 
encouraged to descnbe the site in Item I-Oescrlption of Site. 

General Type of Waste: 
Place an X m the appropriate 
boxes. The categorres listed 
overlap. Check each apphcable 
category. 

Source of Waste: 
Place an X m the approprrate 
boxes. 

: 

1. 0 Organlcs 
2. kClnorganla 
3. rS Solvents 
4. U Pesticides 
5. 0 Heavy metals 
6. K Acids 
7. S Bases 
6. Cl PC& 
9. U MlxedMunic:pal Waste 

10. C Unknown 

I 

(. tl Mmmg 
2. % Constructton 
3. a Texttles 
4. Q Fertilizer 
5. 0 Paper/Priming 
6. Cl Leacher Tanning 
7. 13 Iron,‘Sleel Foundry 
8. 0 Chemtcal. General 
9. 3 PIatlng;. Poltshing 

IO. Cl Mdltary/Ammunirion 
11. Cl Elec,.%al Conducrors 
12. Cl TransfL-rners 
13. 0 U:~l!ty C:mpsnies 
14 % Samcan/ Girfuse 
15 F! pi. ..i.>firbesh 
16. 13 L.I:, Hosprtal 
17 3 Ut~known 
la.a.&f& 

--a-M- 

. 
Option ZThis option ioavailabie lo persons famlhar Iwtn the 
Resource Conservallon and Kecovory Act (ACRA) Secilon 3~101 
regularcons (40 CFR Part 261). . , 

Specific Type of Waste: 
EPA has ass,gned a four-dIgit number 10 each hazardous waste 
&ted. In the regulations under Sectton 3003 of RCRA. Er.rer the 
approprtate (our-dlgrl number In lhe boxes provided. A copy of 
the 11% of hazardous wastes and codes can be obtamed by 
contacrrng Ihe EPA Region servtng rhe Stale rn whach :*o silt ig 
located. 

~ 

- : 

. . 

~ . 

1. 

~ 

ma- 

- - - 

I 
_ . . . 

-- 
- 

- - 
2 - 
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CF 
&t8lication of Hazardous Waste Sate Side Two . . .* 

F Waste Qyantity’ Facility Type Total Fat+ity Waste Amount 
PIacs an X in the epproprw:o boxc5 to 

P 
2 

md~cate the faulty types found at Iha site, 
1. 0 Paler . elms In.4 UNWd 
2. C Land Treatment 

.; ln the “total fecdity waste amount” space 
gcw the estmtoted combmad quantity : 

3. s Landfall pm- UW~Owrs 

I (volumeI of hazardous wastes at the site * 4. D Tanks Total Facility Area ( 

t 

using cubuz feet of gqtlonr 5. E, Impoundment 
. . . 6. 0 Underground tnle&on 

kwu. hJl 2ooo’ 
tn lhe “total taciticY area” space. give the 

F emmeted are8 sue which ?hc bcdit+cs *A-S 
occutiv usmg eqwre feet or acme. 

?. C Omns. Ahove Gro:md 
8. C Drums. Below Ground 
9. 0 other tspecirv) -- - 

0 . .Known. Suspectad or Likely Releases to the Environment: 

Place en X in the apprqpriete borae to indicate any known. suspeyed. D Known 0 Suspected 0 Likely #None 
. . QI btilv releases d-wastes to the environment. 

Note lle@VtS Mend I ue optional. Completing these it8mS w;!l assist EPA and State and local governments In (oca:tng anq obsess, s 
htuardoue waste sites Although completmg the Items is not required. you are encouraged to do so 

. H Sketch Map of Site Location: (Optional) 

Sketch a mao ‘&wing-striets. hiihwak 
. 

.-. routes of other prominent landmarks near 
. the site. Place an X on the map to indicete 

the site &cation Draw on arrow showing 
-kkP Et&SCLW~ Is& *a. * 

_ 
the drrection north. You may substitute a 
pubhshing map showmg Ihe life location. 

?. .I 

-. 
, 

. 
. 

C 

. 
w : ’ 

. - 

II - - 
._ ..m. 

. . . 
. 

I 

- 

I Description of Site: (Optiotiai) - 

Ooscribe the history and present 
concl~t~ons of the site. Give directions IO 
the shte and descnbe any nearby wells. 
sgltngs. lakes. or houoy. Include such . 
Information as how waste was disposed 
and where the waste came from. Provide 
any other informatton or comments which 
mey help desert& the site conditions. 

.- 

. . . 

Z--M J Sisnaturs and Title: 
The person or authortt%d representative 
(such a$ plant managers. supertntendents. 
trustees or attorneys1 of persons requtred 
to nottfy must sagn the form and provide a 
maaltng address (If dtfferent than address 
tn Item A). For other persons ProwdIng 
notd#catton. the signature ts opttonal. 

_ Check the boner wnlch best descnbe the 
relatlonshlp IO tne sate of tho person 
reqwred to not+ If you are not required 
In nnr~ly ehrm Ottw#* 

urn 
JR Owner. Present ’ 
G Owner. Past 
0 Transporter 
Cl Operator. Crcsen~ 
Cl Opc~,afy. Past 
C Other 



. 

. 

This iniriel notification mlormsl8on IS Please type or print in ink. If you need 
reqwred by Sectton 103kl of the Compra- addltrona: space. use separate sheets of 
hensave Envrronmenral Aesoonse. Compen- palfer. Ind&cate the letter of the Item 
sawn. and Ltabhlv Act of 1980 and must whtch appltes. 
be nm:aJ by June 9. 1981. 

B Sit0 Location: 

&war the.comfnon cum0 (8f km&n) and 
actual locanon of Ihe sm. . . 

. . . . . -.s .-.. -- -vlu~mhas - 

. BucJc* Srem .pb* Y * 

C Person to Contatr 

Enter the name. Itdo (if appkabfe). and Nam lbn. Fwel end TN.) -rlwws Aplcc”s EHVlRoNM~~ 
busmess telephone number of Ihe person 
(0 contact regardtng-tnfarmetion Flume 2\5-44-3113 
subm1ttad en this form. -en; 4. . - 

0 Oates of Waste Handling: 

Enter the years that you esttmate waste 
treatment. storage. or dtsposal began and Flom HerI \9b5 . 
ended at the sate. ‘a 

. 

E Waste Type: Choose the optioq you’prefer to compiete 

Option I: Selen gdnerat waste types and source cafugories. If 
you do not know the generat waste types or sources. you are 
encouraged to descnbe the SW tn Item I-Descrcption of Site. 

General Type of Waste: 
Place an X tn the appropriare 
bo*es. The cateyorles Itsted 
overlap. Check each applicable 
category. 

Source of Wnsr*: 
Place an X tn the appropriate 
bOXC3 

1. 3 Organus 

2. 0 Inorgamcs ’ 

3. Cl Solvents 

4. 0 Pesttcldes 

5 3 Heavy metals 
6. Kl Actds 

7. Cl Bases 
8. a PCBS 
9. 0 MtxedMuntupat Waste 

10. C Unknown 

-.--. - . .-- 

1. Cl Manany 

2. Cl Constructton 

3. 0 TexttIes 
4. 0 Fert8lirer 

5. 0 Paper,‘Printing 

6. 0 Leather Tanning 

7. f:I tron. Steel Foundry 

6. m Chunrlcal. General 

9. Cl Pla:~r,y~ Pollshtng 

10. 3 Mihlnry Ammuniuon 

11. ? Elecrrxol Conducfors 

12. Cl Trans!or mtzrs 

i 3 tl Utility Cornpxties 
14 7.’ s.m-4-, Fi41;sc 
15 8 P!‘..: rG,,sn . 

16 ! ! Limb Wospttal 

17 J Unknown 

Option 2:Thm option is avaclable 10 persons famthar with Ihe 
Resource Conservation and Recovery Act (RCRA) Secuon 3001 
regulations (40 CFR Part 261). . 

. 
Specific Type of Waste: 
EPA has a:.;:aaed a four-dlgit number to each hazar&.:s were 
listed on the re;ulations under SectIon 3001 of RCRA. E-:rr the 
approprtare fobr-d*g:t number tn the bores prow&+. A tnpy of 
Ihe ltst of hazardous wastes and codes can be obtsmed by 
contacrmg the EPA Aeglon serwng the State m whrch tr?c site is 
located. 

y.lgil 

I------ 

i- 

-____w . 

i-i’ 
El -.- .- - 

..- 
., 

I 

.- 

- 

. . 
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*’ Notrfication bf Hazardous Waste Site Side Two 

F Waste Quantity’ Facility Type 

Race m X m the approprra~~ borw to 
nuhcate the facdry types found at the site. 

l.OPlles . 
. . 

I. 
2. 0 Land Treatment 

. . tn Ike “total facility waste amount” space 3. R Landhfl 
- glut the esttmated combmed quantuy 

[cofume) of hazardous wastes at the site * 4. 0 Tanks 

using cubs feet of. gallons. 5.0 lmpeundment 

In the ‘Total facilitv area” space. give the 6. 0 Underground Injection 

1: nsrcmated area sate which the facilities 7. C Ortmr. Above Grotmd 
eccupv uamg sqwro feet er acres. 8. 0 Drums, Below Ground 

. 9.0 other &ecify) 

G Known. Suspected 01 Likely Aeleaaes to the Environmenti 

kace an X in the appropriate bases to indkate any known. surpec!ed 
01 ffkely release8 of wastes to tfut environment. 

Total Facilii Waste Amount 

. CublCfecl 37.w 
yrrllms 

Total Facility Area 

xwareIem zqocs l 

b-l? 

\ 

0 Known 0 Suspected 0 Ltkelv M None 

Note: (tents blond I are cptional ComPlet~g thesa items &I assist EPA and State and local guvernments m locatmg an(f assess, s 
hazardous waste sites. Although compktmg the cams IS not requued. you are encourag& to da so 

. H Sketch Map of Sit8 Location: (Optional) 
-- 

. ._, 
Sketch a msp showing street2 hiihwaYs.* 
routes or other prominertt landmarks near 
the site. Pisee an X on the map to indicate 
the stte location. Draw an arrow showing _ 

.- the due&on north. You mey substitute a 
pubhshmg map showmg the site locstien. 

B 
. 

. 

MW acws~b 

. 

- .a 

. 

. 

. . 

.- . - 
. ..- . 
: 

I C bescription of Site: (Optiorial) 

~ Oescnbe the history and present 
condmons of the safe. Give directions to 
the me and descrtbe any nearby wells. 
sprtngs. Jakes. or housing. Include such . 
informauon as how waste was drsoosed 
and where the waste came from. Provide 
any other informatton or comments which 
may help descrrbe the site condnions. 

J Signature and Tit&: 
The person or authorued representntrve 
fsuch as pram managers, supermtendents. 

‘trustees er attornevsl of persons required 
to noldy must stgn the form and provrdo a 
niarltng arlflress (11 dtfferent then address 
m ttem A). For other persons prowding 
notchcation. the rIgnature is opltonal. 
Check the boxes vvhrch best dcscrrbe the 
rulahonshlp ro rne sue of the person 
raqulred to nohfv II vou are not requirod 
1~ nmjfv chtwb Ottm” 

-p Owner Present L’ _ ‘. . 
C Owner. Past 

Cl Transporter 

- 
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.. f. $>EfA Notificathn of HazarFfous Waste SEA+? lJrl.l.! 3 SCIII~ 

Cnv*rur.monl~i ?rutect:on 
AO.?R.W : 1 

.a .._/’ * G&;rg?un Dt- :Q.1m 

Th;r iiwtial notification inlormatmn 8s 
reqwred by Srct~on 103(c) of Ihe Compre- 

Please type Or print in ink. If you need 
oddmonol space. use seoarate sheers ot 

htnslve Ewlronmental Resuonse. Compen- papix. Indicate the letter of the rtem 
smon. ano LlabW Act d 1980 and must 
be m.SaJ b-4 June 9. 1981. 

which appltw. . - 

_. 

a 

A Person Required to Notify: 

Enter tt*e name and address of the person ‘A- 
.- 

or organaauon rcqwed tanotdy. 
. . .’ . . gwwl ~~k%N Aub AALksot4VIU~ Rams 

SIXlO be cock \&93q Y- 

B Site Location: . . ..:, 
.Enter the common llama (14 krlewn)& Ndmm Of s“O MAUAL llrvi MELD- cm 
aaual beauon of theslto. . 

---. .._ _._ ..s- 5a.r Arsb JACK %awLLG RoKDs - 

cw . IWER tQyI*l0uc KS stmo PA ZlPCCdO &97t, - 

c Person to comactz 

Enter (he name. IN* (if applrcabfe), and Nana l’im. RIYI and TIIW 
busmess telephone number of the person 

7)fCMAS &4eS EN~o~)JI~~L .._ 

to amtact regardmg tnfy8tation s-44-3113 
submmed on th#tomr. 

. piioeim mgg+ 
c. 

0 Dater of Waste Handling: - . 

Enter the Years that wu estimate waste 
treatment. storaga or disposa) began and CromlYew I955 To weaft j9&5 i 

- 

ended at the site. -.* 

E Waste Type: Choose the option you’prefer to complete 

Option 1: Select gdneral waste apes and source categories. Ii 
you do not know the general waste types or sources. you are 
encouraged to descnbe the site in Item I-Oescrlptlon of Site. I’ 
General Type of Waste: 
Place an X m the appropriate 
boxes. The careyones listed 
overlap. Check each applicable 
category 

’ 1. 3 Ofganfcs 

2. 0 lnorganss ’ 
3. IS Solvents 
4. Cl Pestictdes 

5. 0 Heavy metals 

8. A Acids 

7. S Bases 
8. 0 PC8s 
9. & MIxed Muntipal Waste 

IO. G l.ir.known 

11. 

( 

I..,.,* ., ( :., ,... ( 
(#‘I,. , :t*sd, ‘1, I,4 

1. a M,nmy 
2. a Construrxlon 

3. a Textiles 
4. 0 Fertilizer 

5. a Paper/Printmg 

6. 0 Leather Tanning 

7. !‘? Iron,‘Stacl Foundry 

8. 0 Chemwztl. General 

9. 0 Plntmg~‘Pol~shmg 

10. Sl Mtlttary ‘Ammunwon 

1 I. 3 Eleclrical Conductors 
12 a Trans!ormars 
13 El Utility Ctmp3ntes 

14 ;P Sdni?*q R.;‘::s:o 

15 ; ! Pt?olOfirush 

18. !.I Lab Hospital 

17 3 Unknown 

18. 7 0:her ~Spccrfy) 

w-m.. - __-_ __-_ 

Source of Waste: 
Place an X in t!1*9 aooroonate 
boxes. 

.-e... ._- _ _ 

.*a 

I 

Option 2:. This option is available to persons lamtltar Wfth ttre 
Resource Conservation and Recovery Act (RCRA) Seaton 3~1 
regulatcons (40 CFA Par: 281). . 

- 

Specific Type of Waste: 
EPA has assIgned a tour-dtgit number to eat% hazardous waste 
trsted In the regulations under. Section 3Wl of RCRA. Enter r3e 
approprrste tour-dqlt number tn the boxes srovtded A copy of 
the list of hazardous wastes ana codes can be obratned by 
conlaclmg the EPA Region servtng the State m which t?re site is 
locared. 

- 

- 

. 
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h’btrlicatiop of Hazardous V\iastikite Sidi Two 

’ ‘F Waste Qkianlity’ Facility Type Total Facility Wasto Amounr 

Place an X in the approormm boxcs to 
tndcate the fauhty types found at the site. 

In the “total facility waste an-aunt” space 
yrve the estrmated comb!nad quantity 
Ivolume) of hazardous wastes at the site 
usi- cubvz feet W.gOilOM. 

m tha “total facitity area” space. give the 
estcmated area sue which the facilihes 
occupy usmg square feat or aeros. 

1. 0 Ptles . 
2. O Land Treatment 

. . 3. a Landfill 
. 4. 0 Tanks 

5. 0 Impoundment 
6. O Underground Injection 
7. C Dru-rs. Above Ground 
8. 0 Drums, Below Ground 

Toul Feciliw Aree 

%Q-ht&oo~ l _ 

- 9. O DtherfSpecify) . 

0 Known, Suspected oc likely Releaser to the Environment: . 

‘klace an X in the tppmprrate boxes to i&ate any kn0wn. Suspected. 
or hkily releases d wastas to the environment. 

0 Known 0 Suspected C L~kalv Ep None 

Note. Items Hand I sre or&tonal. Completing thess *ems wtll assist EPA and State end local governments tn locatmg and ass- 9 
tmzardoa wasu siter. Atthough comptetmg the nems ts not requwed. you are encouraged to da SO 

* a H Sketch Map of Sita Location: (Option&) . 

Sketch a mspshowmg streets. highwok I 

.-., routes 01 other prominent landmarks neer _ 
‘. the site. fJlace an X on the map 10 irtdicat0 
., the site location. Draw an arrow showing _ . hw* ENcmEsi (m *3) *. 

‘_ the duection nonft. You may Substitute a 
publishing map sMwing the sate locstioh. 

4. .- 
.- . . . . 

. c 

I w r. 

, _ - 

. ._. - 

* 

I Oescciption of Site: (Optiortal) ” 

Desertbe the hrstory and present 
condmons of the sate. Give directtoos to 
the srte and descrrbe any nearby welts. . 

. sgmgs. lakes. or houiimg. Include such 
information as how waste was disposed 
and whew the waste came fr0m. Pmvide 

. any other informatton 0r comments whit 
may help descrrbe the site condrtions. 

J Signature 3b.d Title: 
The person or .*utnorrred reoresent0tcve 
lsuch as plant managers. superintendents. 
trustees or attorneys1 of persons required 
to nohfy must sign the form and pr.ovuWa 
ma~lmy address hf dtlferent than address 
m Item A). For other parsons provtdmg 
notrhcalcon. the signature is optional. 
Check~he boaes wnrch best describe the 
relatronshrp to tne sue of the person 
requrred to nor& It you are not required 
In nn11ly chnrr ’ Oth?+* 

0 Owner., Past 
0 lransowmr 
C Operator. Present 
0 Opwator. Pas: 

. 

- ’ _ w-- -_ . . . 2 

. 



_$EpA Notificatil of Hazatqious Waste Si -7 , 
. 

This inifitl nocilica~ion utformat~on 1s 
~ecc)utred by Secnon 1031~) of the Compre- 

Please type or print in ink. If you need 
addmona: space use separate sheers of 

hensrve Envcronmental ~esoons8, Compen- patier. Indicate the letterof the item 
satton. and LwbAty Acet of 1980 ond must 
be madnd bv June 9. 1981. 

whtch applies. 

ViishmgtonDC 2OGO . 

c : 

A Person Required to Notify: 
Enter the name and address of the &!8rson N”mr 

\ or ofganczabon raqured aa notdy. 

. -. 
. . 

* ImoI L ‘iuls 

0 Dates of Waste Handling: . 

Enter the years thn you estimate wesee - . 

treatment. storage. or daposal began and Cram W.WI 19tt To IYCW 1970’ * 
ended aI the sate. -e 

E Waste Type: Choose the option you’ prefer to complete 

O&on 1: Se&t ge‘neral waste twes and source categories. If 
you do not know the get?eral waste types or sources. you are 
encouraged to desc&a the site in Item I-Oescrrption of Site. 

General Type of Wesfe: 
Place an X m the appropriate 
boxes. The cateyorles Itsted 
Overlap. Check 83Ch apphCabl8 
category. 

‘. . 

1. 3 OqanccS 
2. 0 lnorganss 

3. PJ Solw8nts 
4. Cl Pesticldas 

5 B Heavy metals 
8. 0 Actds 

7. 0 %IS8S 
8. 0 PC5s 

9. s M+xcd Muniupaf Waste 

10. Cl Unknown 

_ 1 I. &O&{S.pec&) 

Source of Waste: 
Place r7n X trr the approprtate 
boxes 

1. !i Mtntny 

2. 3 Construction 

3. 0 TextlIes 

4. 0 Ferttlirer 

5. 0 Paper/Printing 

8. Cl Leather Tanning 

7. 13 Iron ‘SWCI Foundry 

8. CI C!~mtcal. General 

9. 3 PlatmgiPollshmg 

10 CJ Mrl~tory.‘Ammunition 

11. c1 Elactr~cal Conductors 
12. b Tratisformers 

13 Cl LJWty Cornpx-&s 

14 # Sanirwy R41ss 

4 5 ; i PI!oIoflrr~in 

16 II LJD Hosprtal 

17 :‘I Unknown 

18 2 0;har (Spuclfy) 

--- .- - -..- -.____ 

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

-. 

i 

. 
option 2: ?hbs opbon is available to persons fam,har w+th the 
Resource Conservotlon and Recovery Act (RCRA) $cc?~o~ 3001 
regulatlonr (40 CFR Part 261). . 

. . 
Specific Typet of Wasta: 
EPA has asstgned a four-dqlt number to each haz,trco..s Wsste 
IWed tn the repulailons under Sectton 3001 of RCRA. ir:rr the 
approptcate lour-drg~t number tn the bores provldca. A spy of 
the last of hazardous wastes and codes can be obtatnos by 
contactmg the EPA Region servmg the State m which I!V site ts 
located. 

-- 

t- 

~.~ 

; 

-1 

kl 

--e_- -.--_ 

. - 

- 

~ 
---- - .- 

- 

. . - - -_ 

-- 

. . 



rr 

P 

e3 

- 

Fa 

C 

F\ 

p” 
. 

.  

.  ,  _ 

-_ L __ ._ ._ .  . - . .  4 

F 

. 

. . Notlficatioti of Harortfow Waste Sit8 Side Two 

F Waste Quantity .. Facility Type Tot81 Fecility Waste Amount 
Place an X in the appropriate borts to 
lfldIC8l8 ttl8 f8Clt~ typhc toWId 8t the Site. 

1. a Ptles . cube feel luixxw 
2. 0 L8nd Treatment 

In the “*total facrliry waste amount” space 
give the esttmilted combm8d quantcty 

3. Oc Landfill pimnc 

(VOhm8) of hat8rdous wastes at the site * 4. 0 Tanks Total Facflicy Are8 
WifIg cubrc /@8toCQ811On~ 5. 0 Impoundment 

In th8 “tot81 faci&tY 8re8” sp8ce. give the 6. Cl Underground Injection 
sqlulr f*a 

estimated ar88 sue which the faCi(itioS 7. .C DI’JTS. Above Ground YfCL 
wcupv wmg afawn feet or acres. 8 0 Drums, Bslow Ground 

. z?siz 

G ,Known. Suspect&or Uk8ly Rdeos8s to tha Environment: 
Place art X in the appropfiate bows to indicate my known, rutpee+ 
Or t&rlYreleases of wastes to the environment. 

0 K*k Cl Suspected C Lllely &None 

Note: Items H8nd J ar8 optiond. 
hezardow waste sties. 

Corf$leting that! items wrll assist EPA and State and ioC81 governments m locatrng and asses- 9 
Although cQfr@eting the Items is not required. You 8ro encouraged to do so 

H Sketch Map of Site Location: lO&mal) 
-- 

a . 
Sketch 8 VI80 showing streets. hi@&.* * . 

I (. routes Or other prominent I8ndm8rks ne8r 
the site. Place 8n X on the mao to indiato 

‘. the Site bc8tion Dr8w an arroh Showing 
- the brection north. You rneY substitute 8 

publishin m8p rhowring the sit8 locatian. 
t 

. 
. 

-_ e 

. 
. 

. ..m 
.’ - 

1 D8scription of Sit8: (Optional) .. 

Descr&e the hIstory 8nd presenl 
condmons of the site., Give directions to 
the site and describe any nearby wells. 
sprtngs. lakes, or housing. Include such 
itiformation as how W8Sta was disposed 
and where the waste came from. Provide 
any Other information or comments which 
msy help descrtb8 the site conditions. 

p3 

J Signature and Title: 

The person or 8ulhorWd reptetentattve 
(such a$ ptanr managers. superintendents. 

NW -iMti‘pIs e. Am5 
. _. p Owrkw. Rcoknt *’ 

c 

trusrees or bttorneysl of persons required 0. owner. P8Sl 
to notlfy must stgn the form and prowda a SWWI 
marltng address (II dlfferent than address 

. 0 fransp5xer 

m Item A) For other persons providing 0 02erato:r. Present 
notdlcauon. the srgnalure is opttonsl. CW sum fm bat 

Check the boles wntch best describe the 
C Opera:+. Past 

rclattonshrp IO me sate of the person 
required 10 nof4 If you ar8 not requirab. s.,.w.~@A~ c. e&i&5 o,;tltle I-’ c Other 

- - 

tnnoblychocr OthW” 
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c 
._.. Agnncy . \Vash.ngron Di 2i~I60 

. . 
ihis imtiat notification rnformatron IS 
reqwrcd by Sectton 103(c) of the Compro- 

Please type or print in ink. If you need 
addmona space. use separate sheets of 

hensave Envrronmenfal fkSoon~8. -en- paver. Indicate the lett~rof theitem 
Sarw)n. and Ltabdlty Act of 1980 and must 
be maded by Jun8 9. 1981. 

urhrch apphcs. 
-. 

. 

. CW WOIC . MIusacoun. wfx!! ‘P& z*- ‘1897cl . 

C Person to Contact: 
EnI8r Ih8 rWm8. Itd8 (if s@eabla~ a< Nom0 cwt. hml and ncol 0 AMe5 
busmau tal~e number of the per~ort - 

~UtrzoH~~ 

to cont3ct regerdmg lnfcqmation 441.3\13 . 
Submtttad on ttuS form. . 

.’ : 

0 Dates of Waste Handling: . 

Enter the years that you 8stwneto waste 
From(Vs.,r, 1955 

: 
treatment. storage. 01 dtsposai~b8gan and To lvrad JJ70 

ended at the 018. * 8. 

E Waste Type: Choose the option you. prefer to complete 

optition 1: S&BX QikNal WaSt8 IVper and ~ourca categories. If 
YOU do not know the g8IUW8l waste cvp8s or sources. you are 
encouraged to descnbe the site in Item I-Oescrlpt~on of Site. 

General Tyg8 of Warto: 9Ouro8 of Waste: 
Place an X In the appropriate Place an X In the appopnate 
boxas T!re ca!egorcrs hsted boxes. 
overlap. Check each appkable 
cat.egory. 
, 

1 0 Otyarucs 1.ati& ’ 
2. 5 lnorganrs 2 a Consrrucuoti 
3. 5 SOiV8nfS 3. 0 T8xlrles 
4. 0 Pestictdas 4. Cl Fartdizer 

5. % Heavy metals 5. 0 Paper/Printing 

6. 0 AC& 6. Cl Leather Tanning 

7. 0 Bases 7. U Iron,‘Steol Foundry 

8. 0 PCBs 8. 0 Ch8mccal. General 

9. 0 M~xedMuniopal Waste 9. 0 PI:vrlnp,‘Pollshmg 

10. a Unknown 10. 0 MWary.‘Ammunicion 

11. Yp O:*er (Speccfy) 11. Cl Eltrctrtcal Conductors 
12. a Transformtirs 

13. a Utility Companies 
. 14. # Sanirarv R&S8 
_ 16 ;! Pl1ato!:.. :: _ _ 

16. IJ I.& Hc’::..:.c: 

17 0 Unknov:n 

18 2 0:her tspeclfy) 

----- _ --- 

--_.- * _-.-.p 

. 

Option 2: ?hU option is. available to persons famltlar W~IJI tr>e - 
&source Consewatlon and Riecovery Act (iLCF@) Scctt~n 3001 
regutatlons (40 CFR Part 261). . - 

. 
Sp8oific Type of Waste: 
EPA has aSsbgn8d a four-dIgit number to each hazardaIls vraste - 
Itsred m the regulartons under Sectcon 3001 of RCRA. Er.rsr the 
appropriate four-dlglt number in the boxes provrded. A copy of 
the last of hazardous wastes and codes can be obtatned bv 
conracling the EPA Region sewing the State tn whnh L?O site is 
loceted. - 

I 

.- . 

- 

- 

- - _ - 

c- 

. - 
. _ 

. 
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* ’ Notlftcation oaf Hazardous waste Site 

F Waste Quantity’ 

Pbcc an X in the appropru~~o boxes to 
tndcafe the facrhty tepee found at the site. 

Side Two 

Facility Type 

l.QPdes . 
2. 0 Land Treatment 

. 

Total Facility Waste Amount 

culw *et ti 

‘i In the “‘total factfity WaSlC amount” space . 3. s,ndfip 
. ywe the errtmared combtned quanttry 

h&nnel of hazardous wastes at the site * 4. 0 Tanks 
, 

. . . 

t 

using cube feet or gallons. 5. U Impoundment 

m the lotal facility area” space. give the 6. 0 Underground Injection 
~~amared area ame which the faerlities 7. C Drums. AMbe Ground 
occuov uemg square feet or acres. 6. 0 Drums. Below Ground 

- 9. a Other tspacify) 
. 

G ,Xnown. Suspected or Likely Releases to the Environment: 

Plow an X in the .appropw~e boxes lo indicaeany known. susp~!ad. 
or likely releases of VJaStaS to the environment. 

G Known 0 Suspected C Likely 8 None 

Note: hems Hati I are-opttonal. Completing these irems wrtl assist EPA and State and local governments in locaxtng and assess, 9 
hasardw waste sites. Although completing the items IS not reWred. you are encouraged to do so 

H Sketch Map of Site Location: (Optional) 
Sketch a map showing streets, highways.’ 

. . 

. . . routes or olhaf prominent landmarks near 
the sue. Place an X on the map IO indicate 
the site location. Draw an arrow showing _ - w’ Ewo5Ep (SlTE vi). . 

the rtuecuprt north. You may substirute a 
pubhshing map showmg the $110 location. 

*. -- 
, 

. 
. 

. 
- I. 

i 

1 Oescription of Site: (Optional) 

Descnbe lhe hIstory and present - 
comhhons 01 the We. Give directtons to 
the sbfe and descnbe any nearby wells. 
sprtngs. l~kas. or houstng. Incl.ude such 
informahon as how waste was dtspowd 
and where the waste csme from. Provide 

: any other informahon or comments which 
may help desertbe the site conditions. 

3 Signature am! TitIe: 
The person or authorrzed representative - -Wc+AS t. Atqbj i 1 
[s&h a$ plmr managers. superintendents. L Owner. IPresent ’ . 
trustees or artotneys) of persons requtred Cl Owner. Pan 
to nohfv must sagn the form and prowde a SVOOI 
mohng dclrfress (II drtlerent than address 

C Transsortar / 
m ttem Al For otner persons provtdmg C Operato:-. Presen: 
noUf8cimon. the s~gnafure is ophonal. CW Stat* ZIO bh2 
Check the boxes vrnlch best descrtbb the 
retationsR,q IO me sue of the person 
rrqt,mJ to non!v If vou are not required 

(il9&“ti c & q,;.-G/z/s : E :z*~* “y 

SBs”arurs 

= - 

tn nntdy ehrcr Otmr” 

. - i 



.J.-.; . ..d  ̂ ; - __ - a---- 

-Feded Registdr”i 

.,:-- . . 

&EPA Notificatk?‘, 
r--\ 

of Hazayious Waste Si-L’ . 

This initial noWcation lnlormatton IS 
requmtd by Secuon 103icl of the Compre- 

Please type or print in ink. tf you need 
addltconal space. use separate sheets of 

henrave Envwonmenca~ Rawnse Compen- padeer. tndrcate (he fetterof the itern 
s2t#n. and Ltabtflly Act of 1990 and must 
bs. makl Cy June 9. t98t. 

whsch appltes. 

0 Dates of Wasu Handling: 
. . . 

Enter the yeara th;rt you estimate waate . . . 
treatment. storage, or duporal began and film WarI To wart 1955 .; 

ended at the sne. ‘a 

. . 

E Waste Type: Choose the optio(l you’prefer to complete 

Option I: Setect general waste tvpes and source categories. If 
you do not know the general waste types or sources, you are 

I 

. 

encouraged 10 descnbe the she in item I-Oescnption of Site. 

General Type of Waste: 
place an X m the appropriate 
boxes. The caregortes trstad 
overlap. Check each appltcabte 
category. 

I. 13 Org.arucs 
2. 0 tnorganles ‘, 
3. 0 Solvenrs 
4. 0 Pesticides 
5.. 0 Heavy metals 
6. 0 Actds 
7 0 Bases 
a. 0 PCBS 
9. 0 M~xedMuntapal Waste 

10. Cl Unknown 

_I_.--- _-.. - 

Source of Warts: 
Place an X In the approprtate 
boxes. 

1. fl M,n,rrg 
2. tl Conslrucuon 
3. 0 Textiles 
4. Cl Fertilizer 
5. 0 Paper/Printing 
6. 0 Leather Tanning 
7. LTI tron.‘Steet Foundry 
9. 0 Chemicat. Gsneral 
9. Cl Ptatmg/Polishmg 

10. 0 Milifary/Ammunmon 
Il. 0 Electrical Conductors 
12. 0 Transformers 
13. 0 Ut:tl!y Componies 
14 7 Sanirnry R&use 
15 ; ’ Pl*uiTftttlSh 

16. IJ Lill, kJS@tdl 

17 !I Unknown 

Option 2; This option is available IO persons famlhar mtn tt\e 
Resource Conservatton and Recovery Act (ACRA) Sectton 3c)oj 
regulations (40 CFR Part 261). . 

. 
Specific Type of Waste: 
EPA has asstgned a four-dqt nwnber to each hazardous waste 
listed tn the regulauonr under SeeLIon %C%l of RCRA. Enter the 
approprtate four-digit number m tho bores prortded. A topy of 
the lost of hazardous wasles and codes can be obfamed by 
contacrmg rhe EPA Region serving the State tn which t.*o sita is 
locatad. 

~. 
.- 

~ 
-- -- 

- 
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Nottficatiaci of Hazarcfour Vkste Site 

F Waste Quantity 

Place an X in the approprutto boxer to 
mdmte the factltty types found al the site. 

Side Two 

Fecilitv Type 

l.GPtles . 
2. 0 Land Treatment 

Total Facility Waste Amount 

r 

i. 

. 
1. . : 

In the “total facility wasre amount” space 
gave the esumated oombmed quantctv 

3. ~Landfill 

(volume) of .hazardous wastes at the site * 4. 0 Tanks 

using cub* feet cr 6albns. 5.0 Impoundment 

tn lhe “total fecikty area” speee. @ye the 6. 0 Underground lqeckon 
ktimated area sue which the facilities 7. .O Dr:tms. Al-me Ground 
oaupyusmgsquarefeetcracres. 8 .O Drums. Berow Grwnd 

pk.“’ 

Total Facility Area 

9.’ 0 Olftw (Specify) 

G Known, Suspected 01 Liily Releasas to the Environment: 

‘Phca an X in the l wiate boxes to indicate a* known, sw~ed. 0 Kcqwn 0 Suspeaed 0 tikety &None 
or hldy releasee d wastes-to the environment. 

Motet Items Hend f ere optfonal. Completing these items wrll asscst EPA and State and local governments In locattng and assas~ 9 
hazardous waste sites Afthough compfeting the Rem8 is not required. vou are enooureged to do so 

-- 
. H Sketch Map of Site Location: (Optional) 

Sketch a map showing streets, highwayl’ 
_ . . routes or other prominent landmarks near 

: 
the atte. Place an X OII the map lo indi~Um 

. the site location. 018~ an arrow Showing _ 
~~‘~Os$ (-5,&~$i . - . 

the drreotron north You may substitutes 
publishing map B the site bcation 

,. -- 
. ‘. . 

. 

- ., 

. . 
. ..- 

I 

i Description of Sh (Optiotial) 

Doscrtbe the hestory and present 
condntons of the We. Give directions to 
the sne and descrrbe any nearby wells, 
sprtngs. lakes. or housing. Include. such -. +mtAtIZ~ 
information as how waste was disposed 
and where the waste ottme from. Provide 

\ any other informat:on or comments which 
may help descrrbe the site condnions. 

&$JL cake 
. 

.3 Sisnature and Title: - - 
The person or aothorm?!d WpreSentotWe 
Isuch a$ plant managers. superintendunts. 
trustees or attorneys) 01 persons raqutred 
IO nottfv must Sean the form and orovufe a 
ma&ig~address i,l drfferent thanVaddress 
m nem A). For other persons providing 
noufrcatton. the fIgnature is opuonaf. 
Chock lhe bones wntch best descrrbe tho 
rcli)lconslrq to me me of the person 
rettutred to noldv If you are not required . 
to nnttfy chrrm ’ OtnPr” 

I(w -nuwtAs c* AwE5 . POwner. Present .. 
0 Owner. Past 
0 Transporter 
0 Operator. Present 
0 Operator. Past 
C Othei ’ 



- , &EPA Notificati&‘of Hazargious Waste Sk 

This initial nolification mformatlon IS 
reqwre$ by SeWon 10%) of the Compre- 

Please type or print in ink. If yol: need 
nddtbonal space. use separate sheets of 

hensave Envrronmentel ffesponse. Coinpen- patier. Indicate the letter of the :tem 
sat-n. ano Clablbty Act of 1980 and must 
be m.wloJ by June 9. 198t. 

whach apphas. 

A Person Required to Notify: . 

Enter :I?8 name and eddress of fhe person 
n’ or organ~zabon requared ttxnot& 

. .- . 

D Dates of Waste Handiing: . . 
Ent8f tht y8arS th8t YOU 8UjmWi waste . . 
tr88tment. storage. or dtsposd begen and CIom IY.>.V, To Ihan 

8nd8d at th8 5~8. 
-. 

‘e 
- 

E Waste Type: Choose the option you’ prefer to complete 

Option I: Select ge‘neral waste types and source categories. If 
you do not know the general waste types or sources. you are 
encouraged to describe the Sit8 in item I--Descrtplion of Site. I 
General Type of waste: 
Place an X m the appropriate 
boxes Te categories bsted 
qverlap. check each appkable 
cataqory 

1. 20 Oqsntcs 

- 2. 0 Inortjanbcs * 

3. PI Solvents 

4. 0 PeStGid8S 

5. 0 Heavy metals 

8. 0 Acids 

7. 0 Bases 

8. c Peas 
9. 0 h:.xedMumcipal Waste 

It. c U-.fnowfi 

.- -7e.e 

Source of Wasts: 
Place an X m t:lct appropriate 
bOX8S. 

1. rl Mawly 
‘2. !?I Construtrlon 

3. 0 Texttles 

4. 0 Ferhlirer 

5. 0 Paper/Prinhng 

8. 0 Leather Tanning 

7. Ll lron;Steal Foundry 

8. 0 Chemical. Gzneial 
9. Cl Ptatmg.‘Polishing 

10. 0 Mthtary.‘Ammunitlon 

11. Cl Electrical Conductors 

12. 0 Transformers 
13. 0 Utility Companies 
14. &Sanit?rv R4uss 

15 ; 3. .itofltlistl 

16. ( ! Lila .k+OSDItJI 
17 ;J Unknown 

18. ;I Ozler kSpeclfv) 

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

-.-. - __.-- 

- 
Option 2rTh1s option isavadabte 10 persons famlhar w-tn the 
Resource Conservmon and Recovery Act (RCRA) SectIon 3001 
regulations (40 CFA Part 2611. . 

Speoific Type of Waste: 
EPA has assi.gfied a four-dIgit number to sach harm&us waste 
listed m the regulations Under Section 3001 of RCRA. &z:er the 
approprtare four-dlgtt number in the bores provided A copy of 
th8 11s~ of hazardous wastes and codes can be obtamed by 
conracung the EPA Reiion sarvmg rho State In which L-O site is 
located. 

- 

- 

I 

- - - - 

s... . 

c- 
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Notctrcotion of Haratdous waste Site Side two 

F Waste Ouantity’ Facility Type Toul Facility Waste Anrount 

PLut an X in the apf~ofxto~e tx~m IO 
:.. tn@cala the faofrty types found at the site. 
F 

,, 1: In Ike ‘1o:al facriicy waste amount” space 
.; g(M the estunated combmed quantttv 

Wumel of hazardous wasto at the site . 
using tube feet a @aflons 

In *he “tot81 faciflty areq- space. Qivi the 
rw~mated erea 81th which the fecilitles 
owwuucrgsuuarefoetarues. 

1 c P&s 
2. C Land TreatrnA 
3. ~Landfill 
a. 0 Tanks 
5. 0 impoundm4?fn 
6. C Underground Injection 
7. t 0~~~s. Above Ground 
8. C Drums. 8th~ Ground 

paJJms BMtQWU 
Total Facfffty Area 

. 
mqum* Jeu 

- ._ 9.uoIhasp8citv) 

‘G . Known. Suspeotedor Uidy Releases to the Emviranmsnt: 
brace an X in the -o&ate boxes to in&ate any known. sus~ayd. 

. . . . grftki~rek8888dw8st88 m th8 environment. 

-- 

0 Known U S~~s~ected 0 tikaljr RNone 

Not= Imns Hand f ua.optionaf. CompfetFg t!wtsb I:ams v-nil assist EPA and State and local governments m focatmg anq as~(rs~, 3 
h8aar&us waste sias. Although. compfetmg the (terns 8 not requwed. YOU are encourag& 10 do 1)4 
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POTENTIAL UAZARDOUS WASTE SITE 
REGION SITE NUMl3ER 

gEp$j 
FINAL STRATEGY DETERMINATION 3 p4 -l/93 

File thrs form MI the regions1 Hazardous Werte Log File snd submrt J copy to: U.S. Enwtonmcncul Protecuon Agency; Site frackrng 
Syrtem; Hsrsrdous Wnste Enforcement Task Force (&.‘V-335); 401 M St., SW; Woshrngton. DC 20460. 

1. SITE IDENTIFICATION 
A. s+~D r, 

y~[;*.);, rr, b shut L&s 

“=&fl P7/ANrs ?-eR 

0. IT.1 

Pa 

E. ZIP CODE 

II. FINAL DETERMINATION 
Indicate the recommended action(s) end l gencyfies) that should be involved by marking ‘X’ in the appropriate boxes. 

ACTION .CEN.CY 
lLCOMMLNOATlON 

I 
Y.“N*x’ CPA STATI? LOCIi PL)I”.fE 

A. NO ACTION NLECEO 
x 

I 

REW0t.L ACTION NELOCO. 8UT NO RLSOURCLS AVAlLA6L.L 
e- (II *.*. +lw1*t. S*cuon III.) 

C. REMODIAL ACTlOW (II I.., complmt. S.crfon IV.) 

F. IF A CASE DEVELOPMENT PLAN c(.$ BEEN PREPARED. $PLClFY G. IF .N ~NFORCEMERT C.$E n.$ BEEN FILED, SPECIFY THE 
Tnf DATE PREPARLC (me., dnr.6 Ft.) DATE CILED fmo.rd~F,LFhJ. 

111. REMEDIAL ACTIONS TO BE TAKEN WHEN RESOURCES BECOME AVAILABLE 

Li¶t l t1 remedial l tiOnS. such as l xcsvation, ?emovel, etc. to be taken es sport l e re~OUr~eI become available. See irt~tructions 
!Or l list Of Key Words for each of the actions to be used ia the specee below. Provide an estimate of the approximate cost of the 
*emedy. . - 

A. REMEDIAL ACTION II. LSTlY.TED COST C. REMARKS 
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S 
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S 

I 

). TOTAL ESTIMATED COST 

: PA Fwm flOf3.s t1n.701 

i- - 

I - 

- 

- 

- 

- 

- 

- 

-- - . - 

- 



. 

. 

. 

-I 

I 
-i 

. 



SUBJECT: 

TO: 

FROM: 

_.. ..-_- . 

ORlGINAL 
VW 

COMMONWEALTtj OF PENNSYLVANIA 

U.S. Naval Air Development Center, CERCLIS # PA 768 
Warminater Township 
Bucks County 

U.S. Ravel Air Development Center File 
Central Office 
CEELIS # PA 768 TRRUt Douglas Lorenzen, Section 

Chief Pmergencp Reaponae 
Thomas Sheehan Diviaion.pf Raergency and 
Project Officer Remedial Response 
Division of Emergency and Remedial Response and 
Ridley Creek State Park Donald Becker, Section Chief 

Ramdial Rsaponae 
Division of Emergency and 
Remedial Response 

I conducted a site visit on October 10, 1986 and met with the 
following U.S. NADC personnel: 

Tom Ames, Deputy of Public Worka 
Ron Springfield, Energy and Enviroumental Project Officer 
Frank Rurdziel, Chemist 

Visual inspection of sites 1 thru 9 -found the following: 

- 

- 

Sites 1,2,3,4,5,6, and 7 have been closed; cwered with dirt and 
vegetated. Groundwater monitoring wells have been installed in 
these areas and are sampled/analyzed quarterly for pH, TOC, TOX, 
specific conductance, Cr (total), Cu, Ni, Zn. Alao in the area of 
sites 1,2, and 3, the facility ia in the proceaa of closing two 
concrete lined (used unlined in past) surface impoundments under 
RCRA. Waste was conridered hazardous under 25 PA Code 75.261 
because waste from treatment of Cd plating baths waa put into 
surface impoundments. Facility stopped electroplating in early 
1980's and waste now going to impoundment8 ia residual waste. 
Waste in impoundmenta ia atill being hsndled (shipped to permitted/ 
intrrim rtatul TSD) II hrtrrdour wrrtr until impoundmrntr ara 
officially=.5loaed. Facility has intentiona of lining the impound- 
ments and using for reaidusl waste after officisl RCRA closure. 
Additional rponitoring wella'hsve been installed in this ares for 
RCRA closure of surface impoundment8 and monitored qusrterly for 
E.P. Toxic parametera, colffonn, Cl-, Fe, Mg, Total Solida, 
phenol, TOC, TOX, specific conductance, gross slpha and gross beta. 

Site 9 sppesra to be only a dirt stockpile. 

..- 

- 

_- 

- 

- 

- 

Site 8 is at111 active aa fire training arss. - Atxime of visit - - . - 

-... . 

^_. 
. 

I--- 
- 

- - - . _<- 
- 



ORKGNAL 
(Red) 

R there was oily material/water in the diked area and the whole area 
had odor of fuel oil. On the topographically dowugradient side 
this area, there were several spots where oily and/or contaminated 
looking water was coming out of the ground and running on the 
surface. NADC personnel indicated that this area is not cleaned up 
after use; residue from training fire is left in diked area; There. 
is one groundwater monitoring well in this area that is monitored 
quarterly for the same parameted as sites 1 thru 7. The following 
actions for site 8 are recommended: 

- excavation and proper/legal disposal of residue and 
contaminated soil f 

- cease using this area in present form; for use to 
continue, the area should be lined to protect ground- 
water and surface water. 

cc: D. Lorenzen - 
D. Becker 
Bruce Reitler, DER Region 1 
U.S. EPA, Region 3 

. 
. 

. . 
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- - 



APPENDIX B 
ANALYTICAL DATA 



SITES 6 AND 7 
SURFACE SOIL DATA 



1 1 It 1 I a I I 

TABLE 1 
1 I/29/97 

ANALYTICAL RESULTS FOR SURFACE SOIL - Site 06 

NAWC, WARMINSTER, PENNSYLVANIA 

I 1 INORGANICS 
I I I 
I Wkg I mdkg I mdkg 

aluminum 
antimony 

barium 
beryllium 
cadmium 

(I calcium 
chromium 
cobalt 
copper 
cyanide 
iron 
lead 
magnesium 
manganese 
mercury 
nickel 
potassium 
selenium 
silver 

II sodium 
thallium 
vanadium 35.1 1 25.5 1 20.8 
zinc 360 KI 30 K( 40.0 K 

NOTES: 
J __ 
u -- 
UJ -- 
UL -- 
UR -- 
L _- 
K -- 
E -- 
R -- 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitatton 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 1 

S6-ss-06-12 

S6-SS-06-12 

w@ci 
17300 

6.6 F 
5.6 1 

56.5 
0.82 
1.1 L 

936 
133 
12.7 
17 
1.1 u 

23700 
13.8 

2290 
442 

0.05 
11.3 U 

749 
0.8 U 
1.9 K 

64.9 U 
1 U 

33.1 
35.7 K 
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TABLE 1 

ANALYTICAL RESULTS FOR SURFACE SOIL - Site 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 2 

;AMPLE NUMBER: 

.OCATION: 

1ATA SOURCE: 

;AMPLE DATE: 

SEMIVOLATILES 

I ,2,4-trichlorobenzene 
1,2-dichlorobenzene 
1,3-dichlorobenzene 
1.4-dichlorobenzene 
2,2’-oxybis(l-chloropropane) 
2,4,5trichlorophenoI 
2,4,6-trichlorophenol 
2,4-dichlorophenol 
2,4-dimethylphenol 
2,4-dinitrophenol 
2.4-dinitrotoluene 
2,6-dinitrotoluene 
P-chlorophenol 
P-methylnaphthalene 
2-methylphenol 
P-nitroaniline 
2-nitrophenol 
3.3’-dichlorobenzidine 
3-nitroaniline 
4,6-dinitro-2-methylphenol 
4-bromophenyl phenyl ether 
4-chloro-3-methylphenol 

4chloroaniline 
4-chlorophenyl phenyl ether 

S6-SS-06-03 S6-SS-06-04 S6-ss-06-05 S6-SS-06-07 S6-ss-06-08 S6-SS-06-09 S6-ss-06-10 S6-ss-06-I 1 S6-ss-06-I 2 

S6-SS-06-03 S6-SS-06-04 S6-ss-06-05 S6-SS-06-07 S6-ss-06-06 S6-SS-06-09 S6-ss-06-10 S6-ss-06-11 S6-ss-06-12 

Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil 

Wkg @kg Wkg wlkg uglkg Wkg Wkg wh w% 

410 U 400 U 420 U 390 U 400 U 410 U 410 U 360 U 400 1 
410 U 400 U 420 U 390 U 400 U 410 U 410 U 360 U 400 1 
410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 I 
410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 I 
980 U 970 u 1000 U 940 U 960 U 990 u 1000 U 930 U 960 1 
410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 I 
410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 I 
410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 I 
980 U 970 u 1000 U 940 U 960 U 990 u 1000 U 930 U 960 I 
410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 I 
410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 I 
410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 I 
410 U 400 U 420 U 390 U 400 U 410 U 410 u 380 U 400 I 
410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 I 
980 U 970 u 1000 U 940 U 960 U 990 u 1000 U 930 U 960 I 
410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 I 
410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 I 
980 U 970 u 1000 U 940 U 960 U 990 u 1000 U 930 U 960 I 
980 U 970 u 1000 U 940 U 960 U 990 u 1000 U 930 U 960 I 
410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 1 
410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 I 
410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 I 
410 U 400 U 420 U 390 U 400 U 410 U 410 U 380 U 400 I 

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. 
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 criteria. 

, 
/ I I I I ! I I 1 ! I I I I I 
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SEMlVOLATtLES 
4-methylphenol 
cl-nitroaniline 
4-nitrophenol 
N-nitrosodi-n-propylamine 
N-nitrosodiphenylamine 
acenaphthene 

11 acenaphthytene 
anthracene 
benz(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(g,h,i)perylene 
benzo(k)fluoranthene 
beta-chloronaphthatene 
bis(2-chloroethoxy)methane 
bis(2-chtoroethyl)ether 
bis(2-ethylhexyt)phthatate 
butylbenzylphthalate 
carbazole 

dibenzofuran 
diethylphthatate 

NOTES: 

S6-SS-06-03 

S6-SS-06-03 

Surface Soil 

Wkg 
410 U 
980 U 
980 U 
410 U 
410 U 
410 U 
410 U 
410 U 
42 J 

410 U 
61 J 

410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 

53 J 
410 U 
410 U 
410 U 
410 U 
410 U 

TABLE 1 

ANALYTICAL RESULTS FOR SURFACE SOIL - Site 06 

NAWC, WARMINSTER, PENNSYLVANtA 

DRAFT 

Page 3 

J -_ 
U __ 
UJ -- 
UL -- 
UR -- 
L -_ 
K -- 
B __ 
R -- 

Value is considered estimated due lo 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 1 

ANALYTICAL RESULTS FQR SURFACE SOIL - Site 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 
Page 4 

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 

SEMIVOLATILES 

I I I 

I Wkg I wlkg I Wkg 
dimethylphthalate 410 U 400 U 420 U 
fluoranthene 95 J 400 U 420 U 
fiuorene 410 U 400 U 420 U 
hexachlorobenzene 410 U 400 U 420 U 
hexachlorobutadiene 410 U 400 U 420 U 
hexachlorocyclopentadiene 410 U 400 U 420 U 
hexachloroethane 410 U 400 U 420 U 
indeno(l,2,3cd)pyrene 410 U 400 U 49 J 
isophorone 410 U 400 U 420 U 
naphthalene 410 U 400 U 420 U 
nitrobenzene 410 U 400 U 420 U 
pentachlorophenol 980 U 970 u 1000 U 
phenanthrene 53 J 400 U 420 U 
phenol 410 U 400 U 420 U 
pyrene 73 J 400 U 420 U 

VOLATILES Wkg wW uglkg 
I, 1,l -trichloroethane 
1,1,2,2tetrachloroethane 
1 .I ,2-trichloroethane 
I,1 -dichloroethane 
I ,l-dichloroethene 
1 ,bdichloroethane 
1,2-dichloroethene (total) 
1,2-dichloropropane 
2-butanone 

I1 U 12 U 13 U 
11 U 12 U 13 U 
11 U 12 U 13 U 
11 U 12 U 13 U 
11 U 12 U 13 U 
11 U 12 U 13 U 
11 U 12 U 13 U 
11 U 12 U 13 U 
11 U 12 U I3 U 

S6-ss-06-07 

S6-SS-06-07 

Surface Soil 

Wkg 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
940 U 
390 U 
390 U 
390 U 

Wkg 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

12 U 13 U 13 U 
12 u 13 U 13 U 
12 U I3 U 13 U 
12 U 13 U 13 U 
12 U I3 U 13 U 
12 U 13 U 13 U 
I2 U 13 U 13 U 
12 U 13 U 13 U 
12 U 13 U 13 U 

RoTES: 
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 I I I I I I 
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VOLATILES uglkg 
P-hexanone 11 U 
4-methyl-2-pentanone 11 U 
acetone 11 U 
benzene 11 U 
bromodichloromethane 11 U 
bromofomt 11 U 
bromomethane 11 U 
carbon disulfide 11 U 
carbon tetrachloride 11 U 
chlorobenzene 11 U 
chloroethane 11 U 
chloroform 11 U 
chloromethane 11 U 
cis-1,3-dichloropropene 11 U 
dibromochloromethane 11 U 
ethylbenzene 
methylene chloride 
styrene 
tetrachloroethene 
toluene 
trans-1,3-dichloropropene 
trichloroethene 
vinyl chloride 
xvlene (total) 

11 U 
11 U 
11 U 
11 U 
15 J 
11 U 
2 J 

11 U 
11 U 

CITES: 
J __ 
u -- 
UJ -- 
UL -- 
UR -- 
L -- 
K _- 
B -- 
R -_ 

TABLE 1 

ANALYTICAL RESULTS FOR SURFACE SOIL -Site 06 

NAWC, WARMINSTER, PENNSYLVANIA 

S6-SS-06-04 

Surface Soil 

12 U 13 U 12 U 12 U 13 U 13 U 
1 J 2 J 12 U 12 U 13 U 13 U 

12 U 13 U 12 U 12 U 13 U 13 U 
12 U 13 U 12 U 12 U 13 U 13 U 

DRAFT 

Page 6 

w’kg Wkg 
12 U 12 U 
12 U 12 U 
12 U 12 U 
12 U 12 U 
12 U 12 U 
12 U 12 U 
12 U 12 U 
12 U t2. U 
12 U I.2 U 
12 U 12 U 
12 U 12 U 
12 U 12 U 
12 U 12 U 
12 U 12 U 
12 U 12 U 
12 U 12 U 
9 U 6 U 

12 U 12 U, 
12 U 12 U’ 
12 u 2 J 
12 U 12 U 
2 J 1 J 

12 U 12 U 
12 U 12 U 

Value is considered estimated due IO 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 1 

ANALYTICAL RESULTS FOR SURFACE SOIL - Site 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 6 

SAMPLE NUMBER: 

i 
LOCATION: 

DATA SOURCE: 

SAMPLE DATE: L PESTICIDES/PCBS 

S6-SS-06-03 S6-SS-06-04 

S6-SS-06-03 S6-SS-06-04 

Surface Soil Surface Soil 

wlkg Wkg 

S6-SS-06-05 

S6-ss-06-05 

Surface Soil 

Wkg 

S6-SS-06-07 

S6-SS-06-07 

Surface Soil 

Wkg 

S6-SS-06-08 

S6-SS-06-08 

Surface Soil 

Wkg 

S6-SS-06-09 

S6-S-06-09 

Surface Soil 

uglkg 

S6-ss-06-10 

S6-ss-06-10 

Surface Soil 

ugfkg 

S6-ss-06-11 S6-SS-06-12 

S6-ss-06-11 S6-SS-06-12 

Surface Soil Surface Soil I 
wW udka J 

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 J 
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 J 
4,4’-DOT 5.3 R 4 U 4.2 U 3.9 u 4 U 5.5 J 4.1 U 6.5 4 1 J 
Aroclor-1016 41 U 40 U 42 U 39 U 40 U 41 U 41 U 38 IJ 40 1 J 
Aroclor-1221 a2 U al U 66 U 79 U al U a3 U a4 U 78 U ai 1 J 
Aroclor-1232 41 U 40 U 42 U 39 U 40 U 41 U 41 U 38 U 40 1 J 
Aroclor-1242 41 U 40 U 42 U 39 U 40 U 41 U 41 U 38 U 40 1 J 
Aroclor-1248 41 U 40 U 42 U 39 U 40 U 41 U 41 U 38 U 40 1 J 
Aroclor-1254 490 40 U 42 U 39 U 40 U 41 U 41 U 38 U 40 t J 
Aroclor-1260 41 U 40 U 42 U 39 U 40 U 41 U 41 U 38 U 40 1 J 
aldrin 2.1 U 2.1 U 2.2 U 2 U 2 U 2.1 U 2.1 u 2 u 2 t J 
alpha-6% 2.1 U 2.1 U 2.2 u 2 U 2 U 2.1 U 2.1 u 2 u 2 I J 
alpha-chlordane a.2 2.1 U 2.2 U 2 U 2 U 2.1 U 2.1 u 2 u 2 I J 
beta-BHC 2.1 U 2.1 U 2.2 U 2 U 2 U 2.1 U 2.1 u 2 u 2 I J 
delta-BHC 2.1 U 2.1 U 2.2 u 2 U 2 U 2.1 U 2.1 u 2 u 2 I J 
dieldrin 4.1 U 4 U 4.2 U 3.9 U 4 U 4.1 U 4.1 U 3.8 u 4 I J 
endosulfan I 2.1 U 2.1 U 2.2 U 2 U 2 U 2.1 U 2.1 u 2 u 2 I J 
endosulfan II 4.1 U 4 U 4.2 U 3.9 U 4 U 4.1 U 4.1 U 3.8 u 4 I J 
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 I J 
endrin 14 J 4 U 4.2 U 3.9 U 4 u 4.1 U 4.1 U 3.8 u 4 I J 
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 I J 
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 I J 
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 I LI 

., . gamma-cnroraane I 
-1 L. I 8, UI .-.. L. I I. U a.. L.L I . UI 4 * * UI L . . UI -1 L.l II Uj ,.A L. I I ,I UI .-i ‘ II ” ‘I ‘ J I 

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 quahty 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 I I I 



1 i/29/97 
TABLE 1 

ANALYTICAL RESULTS FOR SURFACE SOIL -Site 06 DRAFT 
Page 7 

NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

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 

SAMPLE DATE: 

PESTlClDESlPCBS Wkg w&i Wkg 
I 

heptachlor 2.1 U 2.1 U 2.2 U 
heptachlor epoxide 2.1 U 2.1 U 2.2 U 
methoxychlor 21 U 21 U 22 U 
toxaphene 210 U 210 U 220 U 

w/kg Wkg Wkg ‘@kg 
2.1 U 2.1 u 2 u 2 L 
2.1 U 2.1 u 2 u 2 u 

21 U 21 U 20 U 20 1 L 
210 U 210 U 200 U 200 L 

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. 



TABLE 1 

ANALYTICAL RESULTS FOR SURFACE SOIL -Site 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 8 

SAMPLE NUMBER: 

-0CATION: 

3ATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

S6-SS-06-13 S6-ss-06-15 

S6-ss-06-13 S6-ss-06-15 

Surface Soil Surface Soil 

w/kg w$kg 

S6-ss-06-16 

S6-ss-06-16 

Surface Soil 

mdkg 

S6-SS-06-17 

S6-ss-06-17 

Surface Soil 

mdkg 

S6-SS-06-16 

S6-ss-06-16 

Surface Soil 

wlkg 

S6-ss-06-19 

S6-SS-06-19 

Surface Soil 

mgh 

S6-SS-06-20 

S6-SS-06-20 

Surface Soil 

mgh 

S6-SS-06-21 

S6-SS-06-21 

Surface Soil 

mfdkg 

S6-SS-100 

S6-SS-100 

Surface Soil 

02120197 

wh 
aluminum 
antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 
cyanide 
iron 
lead 
magnesium 
manganese 
mercury 
nickel 
potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 

13900 13500 14100 17600 15200 22100 13900 14100 6820 
6 R 5.9 R 6.5 R 6.1 R 6.7 U 7.2 U 5.6 U 6 R 5.1 L 
5.7 L 5.1 L 5.5 L 7.3 L 4.6 L 6 5.8 4.6 L 15.1 J 

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 

879 713 787 624 740 677 774 1150 39600 
20.2 18 15.2 27.5 22.6 22.6 23.7 14.5 2760 

8.1 7.3 6.2 9.6 6.2 9.7 5.1 20.9 16.4 
7.6 8.7 7.4 11.6 L 8.7 6.6 9 17.6 110 L 
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 

26000 21000 18100 20900 19400 56300 20600 20700 17800 
10.9 6.3 10.2 9.9 9.5 13.3 10.3 9.3 34.6 J 

1690 1790 1710 2270 1920 1690 1650 1900 14400 
304 202 376 264 141 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 6.3 U 13.8 20.1 

492 475 421 635 480 467 403 571 769 
0.73 u 0.71 u 0.79 u 0.73 u 0.81 U 0.87 U 0.66 u 0.72 U 5.5 U 
0.73 u 0.71 u 0.79 u 0.73 u 0.61 U 0.67 u 0.68 u 0.72 U 51.7 

66.6 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 0.69 U 0.99 u 0.92 u 1 U 1.1 U 0.85 U 0.9 U 15.1 K 

31.7 33.6 27.5 41.7 36.2 31.6 35.7 24.7 19 K 
28 K 26.3 K 26.4 K 33.2 K 25 35.2 27.6 29.3 K 120 J 

NOTES: 
J 
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. 

:- I 

I I i I ! I I ! ! I 1 i I I ! I 
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TABLE 1 

ANALYTICAL RESULTS FOR SURFACE SOIL - Site 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 9 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

S6-ss-06-13 

S6-ss-06-13 

Surface Soil 

S6-ss-06-15 

S6-ss-06-15 

Surface Soil 

S6-SS-06-16 

S6-SS-06-16 

Surface Soil 

S6-ss-06-17 

S6-ss-06-17 

Surface Soil 

S6-SS-06-16 

S6-SS-06-16 

Surface Soil 

S6-ss-06-19 

S6-ss-06-19 

Surface Soil 

S6-SS-06-20 

S6-SS-06-20 

Surface Soil 

S6-SS-06-21 

S6-SS-06-21 

Surface Soil 

S6-SS-100 

SG-SS-100 

Surface Soil 

02/20/97 

SEMIVOLATILES wlkg udkg udkg Wkg wh ucdkg Wkg Wkg Wkg 

1,2,3-trichlorobenzene 

1.2,4-trichlorobenzene 
1,2,4-trimethylbenzene 

1.2-dichlorobenzene 
1.3,5-trimethylbenzene 

1,3-dichlorobenzene 
1,4dichlorobenzene 
2,2’-oxybis(l-chloropropane) 
2,4.5-trichlorophenol 
2.4.6-trichlorophenol 
2.4dichlorophenol 
2.4dimethylphenol 
2,4-dinitrophenol 
2,4dinitrotoluene 
2.6-dinitrotoluene 
2-chlorophenol 
2-methylnaphthalene 
2-methylphenol 
2-nitroaniline 
2nitrophenol 
3,3’-dichlorobenzidine 
3-nitroaniline 
4.6-dinitro-2-methylphenol 
4-bromophenyl phenyl ether 

n/a n/a n/a n/a n/a n/a n/a n/a 7 1 

390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 u 7 1 
da n/a n/a nla n/a n/a n/a n/a 7 1 

390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 u 7 1 
nla n/a n/a n/a n/a n/a n/a nla 7 1 

390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 u 7 1 

390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 u 7 1 

390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 1 

950 U 890 U 960 U 980 U 970 u 1100 U 970 U 990 U 450 1 

390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 1 

390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 1 

390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 1 

950 U 690 U 960 U 980 U 970 u 1100 U 970 U 990 U 450 1 

390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 1 

390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 1 

390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 1 

390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 1 

390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 1 

950 U 890 U 960 U 960 U 970 u 1100 U 970 U 990 U 450 1 

390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 1 

390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 L 

950 U 690 U 960 U 960 U 970 u 1100 U 970 U 990 U 450 L 

950 U 890 U 960 U 960 U 970 u 1100 U 970 U 990 U 450 u 

390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 
NOTESI 

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. 



1 l/29/97 

SEMIVOLATILES wMl 
4-chloro-3-methylphenol 390 
4-chtoroaniline 390 
4-chlorophenyl phenyl ether 390 
4-methylphenol 390 
4-nitroaniline 950 
4nitrophenol 950 
N-nitroso-di-n-propylamine 390 
N-nitrosodiphenylamine 390 
acenaphthene 390 
acenaphthylene 390 
anthracene 390 
benz(a)anthracene 390 
benzo(a)pyrene 390 
benzo(b)fluoranthene 390 
benzo(g,h,i)perylene 390 
benzo(k)fluoranthene 390 
benzoic acid n/a 
benzyl alcohol n/a 
beta-chloronaphthalene 390 
bis(2-chloroethoxy)methane 390 
bis(2-chloroethyl)ether 390 
bis(2-ethylhexyl)phthalate 50 
butylbenzylphthalate 390 
carbarole 390 
chrvsene 390 IL ’ I 

NOTES: 
J -- 
U -- 
UJ -- 
UL -- 
UR -- 
L _- 
K -- 
B -- 
R -- 

TABLE 1 

ANALYTICAL RESULTS FOR SURFACE SOIL - Site 06 

NAWC, WARMINSTER, PENNSYLVANIA 

S6-ss-06-15 

56-55-06-15 

Surface Soil 

S6-SS-06-I 6 

S6-ss-06-16 

Surface Soil 

S6-ss-06-17 

S6-ss-06-17 

Surface Soil 

S6-ss-06-l a 

s6-~~-06-1 a 

Surface Soil 

S6-ss-06-19 

S6-SS-06-19 

Surface Soil 

I 
wht I Wkg I Wkg I w&t I wlkg 

370 U 400 U 
370 U 400 U 
370 U 400 U 
370 U 400 U 
690 U 960 U 
890 U 960 U 
370 U 400 U 
370 U 400 U 
370 U 400 U 
370 U 400 U 
370 U 400 U 
370 U 400 U 
370 U 400 U 
370 U 400 U 
370 U 400 U 
370 U 400 U 

n/a n/a 
n/a n/a 

370 U 400 U 
370 U 400 U 
370 U 400 U 
370 U 400 U 
370 U 400 U 
370 U 400 U 
370 U 400 U 

DRAFT 
Page 10 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Puantitation 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 I I I I I I I 1 i 
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TABLE 1 

ANALYTICAL RESULTS FOR SURFACE SOIL - Site 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 11 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

di-n-butylphthalate 
di-n-octylphthalate 
dibenz(a,h)anthracene 
dibenzofuran 
diethylphthalate 
dimethylphthalate 
fluoranthene 
ftuorene 
hexachlorobenzene 
hexachlorobutadiene 
hexachlorocyclopentadiene 
hexachloroethane 
indeno(l,2.3-cd)pyrene 
isophorone 
naphthalene 
nitrobenzene 
pentachlorophenol 
phenanthrene 
phenol 
pyrene 

VOLATILES 
1 ,l ,1,2tetrachloroethane 

1,l ,l -trichloroethane 
1,1,2,2-tetrachloroethane 
1,1.2-trichloroethane 

.--I 

S6-SS-06-13 S6-ss-06-15 S6-ss-06-16 S6-SS-06-17 s6-~~-06-18 S6-ss-06-19 S6-SS-06-20 S6-SS-06-21 S6-SS-100 

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 

Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil 

02/20/97 

Wkg Wkg Wkg wW ‘@kc! Wkg @kg wlkg ‘@kg 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 60 J 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 010 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450~ U 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 u 7 U 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 260 J 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 u 7 U 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 
950 U 090 U 960 U 900 U 970 u 1100 U 970 U 990 U 450 U 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 420 J 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 450 U 
390 U 370 U 400 U 410 U 400 U 450 U 400 U 410 U 620 

uglkg Wkg Wkg Wkg w% wlkg @kg Wkg udkg 
n/a nla n/a nla 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 
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 

;;L,3: 
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-aetecteo 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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;AMPLE NUMBER: S6-ss-06-I 3 S6-ss-06-I 5 S6-ss-06-16 S6-ss-06-I 7 S6-ss-06-I 8 S6-SS-06-19 S6-SS-06-20 S6-SS-06-21 S6-SS-100 

-0CATION: S6-ss-06-I 3 S6-ss-06-I 5 S6-ss-06-16 S6-SS-06-I 7 S6-SS-06-I 6 S6-SS-06-19 S6-SS-06-20 S6-SS-06-21 S6-SS-100 

IATA SOURCE: Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil 

SAMPLE DATE: ’ 02/20/97 

VOLATILES Wkg w/kg w/kg w/kg w/kg w/kg I w/kg w/kg w/kg 
1 ,I-dichloroethane 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 1 
1,ldichloroethene 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 t 

1 ,I -dichloropropene n/a nla n/a n/a n/a nla n/a n/a 7 t 

1,2,3-trichloropropane n/a n/a n/a n/a nla n/a n/a n/a 7 I 

1.2-dibromo-3-chloropropane n/a n/a n/a n/a n/a n/a n/a n/a 14 I 

1 .Zdibromoethane n/a n/a n/a n/a n/a nla nla n/a 7 I 
1,2dichloroethane 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 I 
1,2-dichloroethene (total) 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 I 
1,2dichloropropane 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 I 

1,3-dichloropropane I n/a n/a n/a n/a n/a n/a n/a nla 7 I 

2,Zdichloropropane n/a nla n/a n/a n/a n/a da n/a 7 I 
P-butanone 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 68 I 
2-hexanone 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 27 I 

4-chlorotoluene da nla nla nla n/a n/a n/a n/a 7 I 
4-methyl-2-pentanone 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 27 I 
acetone 12 U 12 U 12 U 12 U 12 u 5 U 12 u 4 U 68 I 
benzene 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 I 

bromobenzene nla n/a n/a n/a n/a n/a n/a n/a 7 I 

bromochloromethane n/a n/a n/a n/a n/a n/a n/a n/a 7 I 
bromodichloromethane 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 I 
bromoform 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 -u 7 I 
bromomethane 12 U 12 U 12 U 3 J 12 U 12 U 12 U 12 U 14 I 
carbon disulfide 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 I 

carbon tetrachloride 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 
chlorobenzene 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 

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 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J . 
u 
u 
IJ 
tl 
U 
IJ 
IJ 
IJ 
u 
U 
U 
U 
U 
4 

I 1 I I I I I 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 

chloroethane 
chlorofomr 
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.-l ,3-dichloropropene 
trichloroethene 
trichlorofluoromethane 

vinyl chloride 
xylene (total) 

S6-ss-06-I 3 S6-ss-06-I 5 S6-ss-06-16 S6-ss-06-I 7 S6-SS-06-I 8 S6-ss-06-I 9 S6-SS-06-20 S6-SS-06-21 S6-SS-100 

S6-SS-06-13 S6-ss-06-I 5 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 

Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Sutface Soil Surface Soil 

02/20/97 

w/kg Wkg w/kg w/kg ‘Mb w/kg w/kg w/kg Wkg 
12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 14 t 
12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 L 
12 U 12 U 12 u 12 U 12 U 12 U 12 U 12 U 14 L 
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 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 

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 n/a n/a n/a 7 U 
nla 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 n/a n/a 7 U 
n/a n/a nla 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 
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 

12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 u 7 U 
1 J 12 U 4 J 2 J 12 U 12 U 12 U 1 J 7 U 

nla 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 

WTES: 
J 
U 
UJ 

ii 
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: 

PESTlClDESlPCBS 

S6-ss-06-13 S6-ss-06-15 S6-ss-06-16 S6-ss-06-I 7 S6-ss-06-16 S6-ss-06-19 S6-SS-06-20 S6-SS-06-21 

S6-ss-06-13 S6-ss-06-15 S6-ss-06-16 S6-ss-06-I 7 S6-ss-06-18 S6-ss-06-I 9 S6-SS-06-20 S6-SS-06-21 

Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Sunace Soil 

@kg Wkg wdkg Wkg u@kg Wkg Wkg @kg 

SG-SS-1 00 

S6-SS-100 

Surface Soil 

02/20/97 

Wkg 

4,4’-DDD 
4.4-DDE 
4,4’-DDT 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-I 254 
Aroclor-1260 
aldrin 
alpha-BHC 
alpha-chlordane 
beta-BHC 
delta-BHC 
dieldrin 
endosulfan I 
endosulfan II 
endosulfan sulfate 
endrin 
endrin aldehyde 

3.9 
3.9 
3.9 

39 
79 
39 
39 
39 
39 
39 
2 
2 
2 
2 
2 
3.9 
2 
3.9 
3.9 
3.9 
3.9 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
Ul 

3.7 
3.7 
3.7 

37 
74 
37 
37 
37 
37 
37 

1.9 
1.9 
1.9 
1.9 
1.9 
3.7 
1.9 
3.7 
3.7 
3.7 
3.7 

u 4 U 4.1 U 4 U 4.5 u 4 U 4.1 U n/a 
U 4 U 4.1 U 4 U 4.5 u 4 U 4.1 U n/a 
u 4 U 4.1 U 4 U 4.5 u 4 U 4.1 U n/a 
U 40 U 41 U 40 U 45 U 40 U 41 U 45 i 
U 80 U 82 U 81 U 92 U 81 U 83 U 92 t 
U 40 U 41 U 40 U 45 U 40 U 41 U 45 t 
U 40 U 41 U 40 U 45 U 40 U 41 U 45 t 
U 40 U 41 U 40 U 45 U 40 U 41 U 45 t 
U 40 U 41 U 40 U 45 U 40 U 41 U 180 
U 40 U 41 U 40 U 45 U 40 U 41 U 91 

. u’ 2 U 2.1 U 2.1 U 2.3 U 2.1 U 2.1 u n/a 
u 2 U 2.1 U 2.1 U 2.3 U 2.1 U 2.1 U n/a 
u 2 U 2.1 u 2.1 U 2.3 U 2.1 U 2.1 U n/a 
u 2 U 2.1 U 2.1 U 2.3 U 2.1 U 2.1 U n/a 
u 2 U 2.1 U 2.1 U 2.3 U 2.1 U 2.1 U n/a 
u 4 U 4.1 U 4 U 4.5 u 4 U 4.1 U nla 
u 2 U 2.1 U 2.i U 2.3 U 2.1 U 2.1 U n/a 
u 4 U 4.1 U 4 U 4.5 u 4 U 4.1 U n/a 
u 4 U 4.1 U 4 U 4.5 U 4 U 4.1 U n/a 
U 4 U 4.1 u 4 U 4.5 u 4 U 4.1 U n/a 
uy 4 U 4.1 U 4 U 4.5 u 4 U 4.1 Ul n/a 

I 

endrin ketone 3.9 U 3.7 U 4 U 4.1 U 4 U 4.5 u 4 U 4.1 U n/a 
gamma-BHC (Lindane) 2 U 1.9 U 2 U 2.1 U 2.1 U 2.3 U 2.1 U 2.1 U n/a 
gamma-chlordane 2 U 1.9 U 2 U 2.1 U 2.1 U 2.3 U 2.1 U 2.1 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 -- 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. 

, ,- 
/ I I I I I I 1 ‘I I I I I I 



1 I/29/97 

SAMPLE NUMBER: S6-ss-06-I 3 S6-ss-06-15 

PESTlClDESlPCBS Wkg wlkg 
heptachlor 2 U 1.9 
heptachlor epoxide 2 U 1.9 
methoxychlor 20 U 19 
toxaphene 200 U 190 

TABLE 1 

ANALYTICAL RESULTS FOR SURFACE SOIL - Site 06 

NAWC, WARMINSTER, PENNSYLVANIA 

S6-ss-06-16 

S6-ss-06-16 

Surface Soil 

S6-ss-06-I 7 

S6-SS-06-17 

Surface Soil 

wlkg I Wkg 

S6-SS-06-18 S6-ss-06-19 

S6-ss-06-18 

Surface Soil 

S6-SS-06-19 

Surface Soil 

I 
Wkg I wlkg 

DRAFT 

Page 15 

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: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

SG-SS-101 

SG-SS-101 

Surface Soil 

02/20/97 

mglkg 

S6-SS-102 

S6-SS-102 

Surface Soil 

02/20/97 

mcdkg 

S6-SS-103 

S6-SS-103 

Surface Soil 

02126197 

wlkg 

S6-SS-104 

S6-SS-104 

Surface Soil 

02126197 

mglkg 

S6-SS-IO5 

S6-SS-105 

Surface Soil 

02126197 

wh 

S6-ss-106 

S6-SS-106 

Surface Soil 

02127197 

m!$kg 

SG-SS-106-DUP 

S6-ss-106 

Surface Soil 

02127197 

Wkg 

SG-SS-108 

SG-SS-108 

Surface Soil 

02/27/97 

mgW 

SG-SS-109 

SG-SS-109 

Surface Soil 

02/27/97 

m&s 
aluminum 14100 9530 9060 9310 11900 14000 15400 14400 13500 
antimony 2.6 UL 2.5 UL 2.5 UL 2.6 UL 2.5 UL 2.4 UR 2.4 UR 2.4 UR 2.4 UF 
arsenic 14.7 J 9 J 12 K 8 K 12.8 K 13.9 K 13.1 K 14.8 K 13.3 1 
barium 55.7 30.2 67.3 48.3 96.1 63.6 63.4 49.7 38 
beryllium 0.79 0.75 1 0.7 1.5 0.84 0.85 0.81 0.76 
cadmium 0.65 U 0.62 U 0.63 U 0.65 U 0.63 U 0.6 UJ 0.6 UJ 0.6 UJ 0.6 U. 
calcium 957 506 3560 J 1840 J 863 J 861 J 825 J 659 J 529 a 
chromium 21.9 13.2 14.3 J 13.7 40.6 J 21.9 23.4 20 18.6 
cobalt 9.1 9.4 6.7 J 8.5 9.6 J 8.4 8.7 9.1 9.5 
copper 30.2 L 11 L 14 18.5 10.9 10 J 10.6 J 12.4 J 12.5 < 
iron 24300 16900 13200 16500 J 15700 22200 22200 21900 21900 
lead 22.1 J 10.5 ‘J 23.6 12.9 28.2 13.2 L 15.2 L 13.8 L 10.1 I 
magnesium 2050 1430 3020 J 1710 1390 J 1860 1900 1950 2230 
manganese 322 221 490 J 389 J 931 J 408 355 323 354 
mercury 0.13 u 0.12 u 0.13 u 0.13 u 0.13 u 0.12 u 0.12 u 0.12 u 0.12 t 
nickel 12.9 10.9 9.7 K 10.8 K 12.1 K 12.4 12.9 12 13.2 
potassium 770 440 556 839 363 426 557 693 696 
selenium 5.2 U 4.9 u 5 U 5.2 U 5.1 U 4.8 U 4.8 U 4.8 U 4.8 I 
silver 1.8 K 0.62 U 0.63 U 0.77 K 2.2 J 1.1 J 1.2 J 1.1 J 1.1 
sodium 86.1 88.2 Ill 101 83.2 48.1 60 49.1 51.9 
thallium 5.5 K 6.4 K 3.8 UJ 3.9 UJ 3.8 UJ 7.8 K 7.6 K 5.1 K 6.8 I 
vanadium 37.1 24.7 22.4 24.1 26.4 36.7 37.7 36.5 36.5 

I I 7R fi I 67 a I AA 1 I A3 3 I And .I RRA .I 33 5 

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 I I 1 I I I I ! I I I I 
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SAMPLE NUMBER: SG-ss-101 

LOCATION: SG-SS-101 

DATA SOURCE: Surface Soil 

SAMPLE DATE: 02120197 

SEMIVOLATILES Wkg 

S6-SS-102 

SG-SS-102 

Surface Soil 

02/20/97 

Wkg 

S6-SS-103 

S6-SS-103 

Surface Soil 

02126197 

wlkg 

SG-SS-104 

St!-ss-104 

Surface Soil 

02/26/9? 

Wkg 

SG-SS-105 

SG-SS-105 

Surface Soil 

02/26/97 

wlkg 

S6-ss-106 

SG-SS-106 

Surface Soil 

02/27/97 

wlkg 

SG-ss-106-DUP 

SG-SS-106 

Surface Soil 

02127197 

Wkg 

S6-ss-108 

SG-SS-I 08 

Surface Soil 

02127197 

W&f 

SG-SS-109 

S6-SS-109 

Surface Soil 

02/27/97 

Wkg 

1,2,3-trichlorobenzene 6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 6 U 
1,2,4-trichlorobenzene 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 L 
1,2,4-trimethylbenzene 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 U 
1,2dichlorobenzene 6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 u 6 U 
1,3,5trimethylbenzene 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 u 6 U 
1,3-dichlorobenzene 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 U 
1,4dichlorobenzene 6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 6. U 
2,2’-oxybis(l-chloropropane) 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 
2,4,!%trichlorophenol 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 
2,4,6-trichlorophenol 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 
2,4dichlorophenol 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 u 
2,4-dimethylphenol 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 
2.4dinitrophenol 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 
2.4dinitrotoluene 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-chlorophenol 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 
2-methylphenol 430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 U 
2-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 
3-nitroaniline 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 

NOES: 
J 
U 
UJ 
UL 
UR 
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 Quantjtation 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 
TABLE 1 

ANALYTICAL RESULTS FOR SURFACE SOIL -Site 06 
DRAFT 

Pane 18 
NAWC, WARMINSTER, PENNSYLVANtA 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 
4-chloro-3-methylphenol 
4-chloroaniline 
4-chlorophenyl phenyl ether 
4-methylphenol 
4-nitroaniline 
4-nitrophenol 
N-nitroso-di-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 
benzyl alcohol 
beta-chloronaphthalene 
bis(2-chloroethoxy)methane 
bis(2-chloroethybether 
bis(2-ethylhexyhphthalate 
butylbenzylphthalate 
chrysene 
di-n-butylphthalate 

SG-SS-101 SG-SS-102 S6-SS-103 S6-SS-104 SG-SS-105 S6-SS-106 s6-ss-lo6-DuP SG-ss-108 S6-SS-109 

SG-SS-101 S6-SS-102 SG-SS-103 S6-SS-104 SG-SS-105 S6-ss-106 S6-SS-106 SG-ss-108 SG-SS-109 

Surface Soil Surface Soil Surface Soil Surface Soil Surface So11 Surface Soil Surface Soil Surface Soil Surface Soil 

02/20/97 02120197 02126197 02/26/97 02/26/97 02/27/97 02/27/97 02127197 02l27197 

@kg Wkg Wkg Wkg uglkg Wkg wlkg Wkg Wkg 
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 
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 
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 
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 230 J 430 U 420 U 390 U 400 U 390 U 390 U 
430 U 410 U 330 J 430 U 420 U 390 U 400 U 390 U 390 U 
430 U 410 U 260 J 430 U 420 U 390 U 400 U 390 U 390 U 
430 U 410 U 170 J 430 U 420 U 390 U 400 U 390 U 390 U 
430 U 410 U 400 J 430 U 420 U 390 U 400 U 390 U 390 U 
240 J 220 J 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 
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 
110 B 110 B 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 250 J 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 

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 I I I 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

di-n-octylphthalate 
dibenz(a,h)anthracene 
dibenzofuran 
diethylphthalate 
dimethylphthalate 
fluoranthene 
fluorene 
hexachlorobenzene 
hexachlorobutadiene 
hexachlorocyclopentadiene 
hexachloroethane 
indeno(l,2,3cd)pyrene 
isophorone 
naphthalene 
nitrobenrene 
pentachlorophenol 
phenanthrene 
phenol 
pyrene 

VOLATILES 

1 ,I ,I ,2-tetrachloroethane 
1 ,I, I-trichloroethane 
1 ,I ,2,2-tetrachloroethane 
1 ,1,2-trichloroethane 
1 .l-dichloroethane 
VfI=C~ 

SG-SS-101 S6-SS-102 S6-SS-103 S6-SS-104 SG-SS-105 SG-ss-106 SG-SS-106-DUP S6-ss-106 S6-5X3-109 

SG-SS-101 S6-SS-102 SG-SS-I 03 S6-SS-104 SG-SS-105 S6-ss-106 S6-ss-106 SG-ss-108 S6-SS-109 

Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Sunace Soil Surface Soil Surface Soil Surface Soil 

02/20/97 02l20197 02/26/97 02/26/97 02126197 02/27/97 02/27/97 02/27/97 02/27/97 

wlw ucVkg wh udkg wlkg @kg Wkg wlkg Wkg 
430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 I 
430 U 410 U 44 J 430 U 420 U 390 U 400 U 390 U 390 I 
430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 i 

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 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 ia0 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 u 
430 U 410 U 420 U 430 U 420 U 390 U 400 U 390 U 390 L 
430 U 410 U 350 J 430 U 420 U 390 U 400 U 390 U 390 u 

Wkg wW w’kg Wkg wlkg Wkg udkg wlkg w’kg 
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 UI 6 U 7 U 6 U 6 U 6 U 6 U 6 U 

I IL”. 

J __ 
U -_ 
UJ -- 

g : 
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 tow 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 SG-SS-102 S6-SS-103 SG-SS-104 S6-SS-105 S6-ss-106 SG-SS-106-DUP S6-ss-108 SG-SS-1 09 

LOCATION: SG-SS-101 SG-SS-102 SG-SS-103 S6-SS-104 S6-SS-105 S6-ss-106 S6-ss-106 SSSS-108 SG-SS-109 

DATA SOURCE: Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil 

SAMPLE DATE: 02/20/97 02/20/97 02/26/97 02126197 02/26/97 02/27/97 02127197 02127197 02/27/97 

VOLATILES Wkg Wkg Wkg Wkg wlkg @kg Wkg Wkg Wkg 
1,l dichloroethene 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 L 
1 .I dichloropropene 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 l. 
1,2,3-trichloropropane 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 II 
1,2dibromo-3-chloropropane 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 
1.2~dichloroethane 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 U 
1,2-dichloroethene (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 
1,3-dichloropropane 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-methylZ-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 Ud 
benzene 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 L 
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 L 
bromodichloromethane 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 u 
bromoform 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 1 
bromomethane 13 U 12 U 13 U 13 U 13 U 12 U 12 U 12 U 12 1 
carbon disulfide 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 1 
carbon tetrachloride 6 U 6 U 6 U 7 U 6 U 6 U 6 U 6 U 6 1 
chlorobenzene 6 U 6 U 6 u 7 U 6 U 6 U 6 U 6 U 6 1 
chloroethane 13 U 12 U 13 U 13 U 13 U 12 U 12 U 12 U 12 1 

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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VOLATILES 

I 

I Wkg 

I chloroform chloromethane 13 6 1 L 
cis-1,34chloropropene 6 U 
dibromochloromethane 6 u 
dichlorodifluoromethane 13 u 
ethylbenzene 6 U 
isopropylbenzene 6 U 
methylene bromide 6 u 
methylene chloride 12 e 
n-butylbenzene 6 U 
n-propylbenzene 6 U 
o-chlorotoluene 6 U 
p-isopropyltoluene 6 U 
set-butylbenzene 6 U 
styrene 6 U 
tert-butylbenzene 6 U 
tetrachloroethene 6 U 
toluene 6 U 
transl3dichloropropene 6 U 
trichloroethene 6 U 
trichlorofluoromethane 13 U 
vinyl chloride 13 U 
xylene (total) 6 U 

NO?ES: 
J __ 
u -- 
UJ -- 
UL -- 
UR -- 
L -_ 
K -_ 
0 __ 
R -- 
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S6-SS-105 S6-ss-106 SG-SS-106~DUP SG-ss-108 S6-SS-lo9 

SG-SS-105 

Surface Soil 

02126197 

S6-ss-106 

Surface Soil 

02/27/97 

SG-SS-106 

Surface Soil 

02l27/97 

SG-SS-108 

Surface Soil 

02/27/97 

S6-SS-lo9 

Surface Soil 

02l27197 I I I 

uglkg Wkg @kg Wkg Wkg 
6 U 6 U 6 U 6 U 6 1 

13 U 12 U 12 U 12 U 12 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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PESTlClDESlPCBS Wb udkg 

’ Aroclor-1016 43 U 41 U 
Aroclor-1221 87 U 83 U 
Aroclor-1232 43 U 41 U 
Aroclor-1242 43 U 41 U 
Aroclor-1248 43 U 41 U 
Aroclor-1254 410 41 U 
Aroclor-1260 43 U 41 U 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
I3 
R 

SG-SS-103 S6-SS-104 

S6-SS-103 SG-SS-104 

Surface Soil Surface Soil 

02126197 02/26/97 

wlkg Wkg 

S6-SS-105 

S6-SS-105 

Surface Soil 

02/26/97 

uglkg 

S6-ss-106 

SG-SS-106 

Surface Soil 

02127197 

Wkg 

s6-ss-lo6-DuP 

SG-ss-106 

Surface Soil 

02/27/97 

wh 

S6-ss-108 

SG-SS-108 

Surface Soil 

02/27/97 

uglkg 

SG-SS-109 

S6-SS-109 

Surface Soil 

02l27197 

Wb 
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 I I I I I 
/ , I I I / 
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DATA SOURCE: 

SAMPLE DATE: 
I 
INORGANICS 

aluminum 
antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 

II cower 
iron 
lead 
magnesium 
manganese 
mercury 
nickel 
potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 

NOTES: 

SG-SS-110 

SG-SS-1 IO 

Surface Soil 

02/2?/97 

wh 
11700 

2.5 UR 
14.2 K 
58.1 
0.65 
2.3 J 

5790 J 
454 

9.2 
27.1 J 

!8400 
25.5 L 

1800 
234 

0.19 
13.4 

356 
5 U 

18.2 J 
56.4 

7 K 
33 

125 J 
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__ 
;: __ 
UJ -- 
UL -- 
UR -- 
L -- 
K -- 
E? -- 
R -- 

iiaiue is considered estimated due IO exceedawe 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 

SG-SS-110 SG-SS-1 lo-DUP SG-SS-112 SG-SS-113 --_ ___ ___ --- --- 

SG-SS-110 SG-SS-110 SG-SS-112 S6-SS-113 --_ _-- __- -__ --_ 

Surface Soil Surface Soil Surface Soil Surface Soil 

02127197 02127197 02127197 02127197 

Wkg wh wW wlkg I 

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 6 u 9 UJ 6 U 
1,3,5-trimethylbenzene 6 U 6 u 9 UJ 6 U 
1,3-dichlorobenzene 6 U 6 U 9 UJ 6 U 
1 ,Cdichlorobenzene 6 U 6 u 9 UJ 6 U 
2,2’-oxybis(l-chloropropane) 420 U 420 u 2900 U 420 U 
2,4.5-trichlorophenol 420 U 420 u 2900 U 420 U 
2,4,6-trichlorophenol 420 U 420 u 2900 U 420 U 
2,4-dichlorkphenol 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 
2.4-dinitrotoluene 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 
2-methylnaphthalene 420 U 420 u 1100 J 420 U 
2-methylphenol 420 U 420 u 2900 U 420 U 
P-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 I 

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 lo exceedance of technical quality control criteria. 
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SAMPLE NUMBER: SG-SS-110 SG-SS-1 IO-DUP SG-SS-112 S6-SS-113 ___ .-- --- --- 

LOCATION: SG-SS-I 10 SG-SS-1 10 SG-SS-112 SG-SS-I 13 ___ -em --- --- 

DATA SOURCE: Surface Soil Surface Soil Surface Soil Surfaoo Soil 

SAMPLE DATE: 02/27/97 02127197 02l27l97 02/27/Q? 

SEMIVOLATILES wlkg Wkg Wkg wlkg 
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 

4-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-nitroso-di-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)fluoranthene 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(2-chloroethoxy)methane 420 U 420 u 2900 U 420 U 

bis(2-chloroethyl)ether 420 U 420 u 2900 U 420 U 

bis(2-ethythexyl)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-butylphthalate 420 U 

NOTES: 
J - 
U 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Cuantitatton Limit (CRQL), 
-- Value is a non-detected result as reported by the laboratory. 

UJ -- 
UL 

Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
-- 

UR 
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 exceedance of technical quality control criteria. 



SG-SS-1 IO-DUP 

SG-SS-1 10 

Surface Soil 

02127197 

SEMIVOLATILES 
11 di-n-octvlohthalate 

I I 
1 420 Ul 420 c! -,* 

dibenz(a,h)anthracene 420 U 420 1 
dibenzofuran 420 U 420 L 
diethylphthalate 420 U 420 1 
dimethylphthalate 420 U 420 1 

II 
. 

fluoranthene 1 420 Ul36 . 
fluorene 420 U 420 1 
hexachlorobenzene 420. U 420 L 
hexachlorobutadiene 6 U 6 1 
hexachlorocyclopentadiene 420 .U 420 1 
hexachloroethane 420 U 420 1 
indeno(l.2.3-cd)pyrene 420 U 420 1 

isophorone 420 U 420 1 

naphthalene 6 U 6 1 

nitrobenzene 420 U 420 1 
pentachforophenol 420 U 420 1 
phenanthrene 
phenol 
pyrene 

VOLATILES 
I, I, 1,2-tetrachloroethane 
1.1 ,I-trichloroethane 
1 ,I .2.2-tetrachloroethane 
1 ,I ,2-trichloroethane 
1 ,I -dichloroethane 

NOTES: 

420 U 420 1 

420 U 420 1 
420 U 420 1 

wh Wkg 
6 U 6 1 
6 U 6 1 
6 U 6 I 
6 U 6 I 
6 U 6 1 
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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 I I 1 I 
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DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 

I, 1 dichloroethene 
1 .I-dichloropropene 
1,2,3-trichloropropane 
1,2-dibromo-3-chloropropane 
1,2-dibromoethane 
1,2-dichloroethane 
1.2-dichloroethene (total) 
1 ,Zdichloropropane 
1,3-dichloropropane 
2,2-dichloropropane 
2-butanone 
2-hexanone 
4-chlorotoluene 
4-methyl-2-pentanone 
acetone 
benzene 
bromobenzene 
bromochloromethane 
bromodichloromethane 
bromoform 
bromomethane 
carbon disulfide 
carbon tetrachloride 

- 
1 - 

6 U 6 U 
6 U 6 U 
6 U 6 U 

13 U 13 U 
6 U 6 U 
6 U 6 U 
6 U 6 U 
6 U 6 U 
6 U 6 U 
6 U 6 U 

63 U 63 U 
25 U 25 U 

6 U 6 U 
25 U 25 U 
63 UJ 63 UJ 

6 U 6 U 
6 U 6 U 
6 U 6 U 
6 U 6 Ul 
6 U 6 U 

13 U 13 U 
6 U 6 U 
6 U 6 U 
6 U 6 U 

13 U 13 U 
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Wkg I wlkg 
9 UJ 6.- U 

9 UJ 6 U 
9 UJ 6 U 

10 UJ 13 U 
9 UJ 6 U 
9 UJ 6 U 
9 UJ 6 U 
9 UJ 6 U 
9 UJ 6 U 
9 UJ 6 U 

a0 UJ 63 U 
35 UJ 25 U 
9 UJ 6 U 

35 UJ 25 U 
88 UJ 63 UJ 
9 UJ 6 U 
9 UJ 6 U 
9 UJ 6 U 
9 UJ 6 U 

9 UJ 6 U 
16 UJ 13 U 
9 UJ 6 U 
9 UJ 6 U 
9 UJ 6 U 

18 UJ 13 U 

--- --- -se --- -__ 

--_ -__ e-m _-- -__ 

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, 
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: 

dibromochloromethane 6 U 6 u 9 UJ 6 U 
dichlorodifluoromethane 13 U 13 U 16 UJ 13 U 
ethylbenzene 6 U 6 u 9 UJ 6 U 
isopropylbenzene 6 U 6 u 9 UJ 6 U 
methylene bromide 6 U 6 u 9 UJ 6 U 
methylene chloride 6 U 6 u 9 UJ 6 U 
n-butylbenzene 6 U 6 u 9 UJ 6 U 
n-propylbenzene 6 U 6 u 9 UJ 6 U 
o-chlorotoluene 6 U 6 u 9 UJ 6 U 
p-isopropyltoluene 6 U 6 U 9 UJ 6 U 
set-butylbenzene 6 U 6 u 9 UJ 6 U 

stvrene 6 U 6 u 9 UJ 6 U i 
II ted-butvlbenzene 

I I I I 
I 6 Ul 6 Ul 9 UJi 6 Uj I 

tetrachloroethene 6 U 6 u 9 UJ 6 U 
toluene 6 U 6 U 9 UJ 6 U 
trans-1,3-dichloropropene 6 U 6 u 9 UJ 6 U 
trichloroethene 6 U 6 u 9 UJ 6 U 
trichlorofluoromethane 13 U 13 U 16 UJ 13 U 
vinyl chloride 13 U 13 U If3 UJ 13 U 
xylene (total) 6 U 6 u 9 UJ 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. 

I I I ! I I 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

PESTlClDESlPCBS 

SG-SS-110 

SG-SS-110 

Surface Soil 

Q2/2?/9? 

Wkg 

SG-SS-1 lo-DUP SG-SS-112 SG-SS-113 __- __- --- _-- --w 

SG-SS-110 SG-SS-I 12 SG-SS-113 -__ _-_ -__ --_ --e 

Surface Soil Surface Soil Surface Soil 

02127197 02127197 02127197 

usdkg wdkg ‘-@kg 

Aroclor-1016 42 U 42 U 290 U 42 U 

Aroclor-1221 64 U a5 U 590 U 64 U 

Aroclor-1232 42 U 42 U 290 U 42 U 

Aroclor-1242 42 U 42 U 290 U 42 U 

Aroclor-1246 42 U 42 U 290 U 42 U 

Aroclor-1254 42 U 42 U 290 U 42 U 
Aw.r,r* rlrn a. an 1c.c.r. I, -I .* 

.IT\Tl-a-.. 
I”” I E.3. 

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: S6-SB-2702 

LOCATION: S6-SB-2702 

DATA SOURCE: Depression 

SAMPLE DATE: 02/26/97 

INORGANICS w$kg 

S6-SB-2705 

S6-SB-2705 

Depression 

02126197 

mdkg 

S6-SB-2802 

S6-SB-2802 

Depression 

02126197 

mdkg 

S6-SB-2804 

56-58-2804 

Depression 

02/26/97 

mdkg 

SG-TPOB-01 

S6-TPO8-01 

Depression 

mglkg 

S6-SB-3303 

S6-SB-3303 

Mound 

02/26/97 

mglkg 

S6-SB-3403 

S6-SB-3403 

Mound 

02/26/97 

mcdkg 

S6-SB-06-01 

S6-SB-06-01 

Not Assoc. 

mdb 

S6-SB-06-02 

S6-SB-06-02 

Not Assoc. 

@kg 
aluminum 
antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 

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 1 

10 K 9.9 K 12.4 K 4 K 3.5 7.3 K 6.6 K 7.1 J 3.9 I 
93.7 60.1 38.2 24.8 384 43 50.8 46.1 U 62.8 1 

1.6 1.7 0.85 0.61 0.33 u 1.2 1.5 1 U 1.2 1 

0.61 U 0.6 U 0.63 U 0.58 u 38.2 0.56 U 0.6 U 1.9 u 2 1 
938 J 1200 J 1080 J 465 J 116000 42700 J 54900 J 3650 U 38500 

14.5 J 12 J 52.9 J 8 J 7140 13.3 12.6 23.1 K 20.4 F 
8.4 J 15.1 J 8.6 J a J 50 L 7.9 8.6 9.8 .lJ 9.1 L 

10.5 26.8 13 5.3 534 16.6 15.6 13.3 U 17 1 
nla n/a n/a n/a n/a nla n/a 1.4 U 1.8 L 

15200 17200 23700 9580 230000 16700 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 2160 J 646 J 3490 26300 29500 3630 U 23700 
814 J 561 J 250 J 409 J 849 459 J 614 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 1 
11.9 K 16.4 K 12.9 K 8 K 108 13.5 K 13.8 K 11 10.9 

566 1330 621 215 207 796 591 895 988 
4.9 U 4.8 U 5 U 4.6 U 1.3 U 4.5 U 4.8 U 1 U 0.98 L 
0.63 J 0.67 J 2.5 J 0.58 U 330 0.69 K 0.65 K 2.1 u 2 1 

75.7 81 90.6 89.8 83.3 U 97 116 649 U 552 L 
3.7 UJ 3.6 UJ 3.8 UJ 3.5 UJ 1.3 U 3.4 UJ 3.6 UJ 0.42 U 0.39 L 

23.4 19.8 37.3 13.4 0.67 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 

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 Quantttatton 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 

: 1 
T 
I 
; 

;AMPLE NUMBER: 

.OCATION: 

IATA SOURCE: 

;AMPLE DATE: 

SEMIVOLATILES 

1,2.3-trichlorobenzene 
1.2,4-trichlorobenzene 
1,2,4-trimethylbenzene 
1,2dichlorobenzene 
1,3,5-trimethylbentene 
1,3-dichlorobenzene 
1,4dichlorobenzene 
2,2’-oxybis(l-chloropropane) 
2,4,5-trichlorophenol 
2,4,6-trichlorophenol 
2,4-dichlorophenol 
2,4-dimethylphenol 
2,4-dinitrophenol 
2,4dinitrotoluene 
2,6-dinitrotoluene 
2-chlorophenol 
2methylnaphthalene 
P-methylphenol 
2-nitroaniline 
2-nitrophenol 
3,3’-dichlorobenridine 
3nitroaniline 
4,6-dinitro-2methyfphenol 
4-bromophenyl phenyl ether 

S6-SB-2702 S6-SE-2705 S6-SB-2802 S6-SB-2804 S6-TP08-01 S6-SB-3303 S6-SB-3403 S6-SB-06-01 S6-SB-06-02 

S6-SB-2702 S6-SB-2705 S6-SB-2802 S6-SB-2804 S6-TP08-01 S6-SB-3303 S6-SB-3403 S6-SB-06-01 S6-SB-06-02 

Depression Depression Depression Depression Depression Mound Mound Not ASSOC. Not Assoc. 

02/26/97 02126197 02126197 02126/97 02/26/97 02126197 

wlkg Wkg Wkg uglkg Wkg uglkg w#g Wkg @kg 

6 U 6 U 6 U 6 U n/a 6 U 6 U n/a n/a 
6 U 6 U 6 U 6 U n/a 6 U 6 U 380 U 370 U 
6 U 6 U 6 U 6 U n/a 6 U 6 U n/a n/a 

U 6 U n/a 6 U 6 U 380 U 370 U 
6 U 6 U 6 U 6 U n/a 6 U 6 U n/a n/a 
6 U 6 U 6 U 6 U n/a 6 U 6 U 380 U 370 U 
6 U 6 U 6 U 6 U n/a 6 U 6 U 380 U 370 U 

400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 920 U 900 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U nla 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 920 U 900 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 920 U 900 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U nla 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 920 U 900 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 920 U 900 U 
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 exceedanco 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 

TABLE 2 
DRAFT 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 Page 2 
NAWC, WARMINSTER, PENNSYLVANIA 

I I I 1 I I I I I ! 1 I I 
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ANALYTICAL RESULTS FOR SUBSURFACE SOIL - StTE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 3 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

4-chloro-3methylphenol 
4-chloroaniline 

4-chlorophenyl phenyl ether 
4-methylphenol 
4-nitroaniline 

4-nitrophenol 
N-nitrosodi-n-propylarnine 
N-nitrosodiphenylamine 
acenaphthene 
acenaphthylene 
anthracene 

benz(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(g,h,i)perylene 
benzo(k)fluoranthene 
benzoic acid 

benzyl alcohol 
beta-chloronaphthalene 
bis(2chloroethoxy)methane 
bis(2-chloroethyl)ether 
bis(2-ethylhexyl)phthaiate 
butylbenzylphthalate 
carbazole 

chrysene 

S6-SB-2702 S6-SB-2705 S6-SB-2802 S6-SB-2804 S6-TP08-01 S6-SB-3303 S6-SB-3403 S6-SB-06-01 S8-SB-08-02 

S6-SB-2702 S6-SB-2705 S6-SB-2802 S6-SB-2804 sa-TP08-01 S6-SB-3303 S6-SB-3403 S6-SB-06-01 S6-SB-06-02 

Depression Depression Depression Depression Depression Mound Mound Not Assoc. Not Assoc. 

02126197 02/26/97 02126197 02126197 02126197 02/26/97 
w/kg w/kg ‘-@kg uglkg w/kg w/kg w/kg w/kg ugh 

400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 1 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 1 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 i 

400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 L 
400 U 390 U 410 U 380 U n/a 370 U 400 UP 920 U 900 L 
400 U 390 U 410 U 380 U n/a 370 U 400 U 920 U 900 L 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 u 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 79 J 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 470 240 J 380 U 48 J 
400 U 390 U 410 U 380 U n/a . 620 J 300 J 380 U 75 J 
400 U 390 U 410 U 380 U n/a 760 J 340 J 380 U 82 J 
400 U 390 U 410 U 380 U n/a 210 J 120 J 380 U 370 U 
400 U 390 U 410 U 380 U n/a 480 J 280 J 380 U 370 U 

400 U 390 U 410 U 380 U n/a 370 U 400 U n/a n/a 
400 u 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 

nla n/a n/a n/a n/a n/a n/a 380 U 370 U 
400 U 390 U 410 U 380 U n/a 460 250 J 380 U 59 J 

L,fi\TCE. 
1”” I LO. 

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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TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 
DRAFT 

Page 4 
NAWC, WARMINSTER, PENNSYLVANIA 

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,2,3cd)pyrene 
isophorone 
naphthalene 
nitrobenzene 
pentachlorophenol 
phenanthrene 
phenol 

pyrene 

VOLATILES 
1 ,I ,I ,2-tetrachloroethane 
l,l.l-trichloroethane 
1 ,I ,2.2-tetrachloroethane 
I, 1,2-trichloroethane 

S6-SE-2702 S6-SB-2705 S6-SB-2802 S6-Se-2804 S6-TP08-01 S6-Se-3303 S6-Se-3403 S6-se-06-01 S6-SB-06-02 

86-88-2702 S6-Se-2705 S6-Se-2802 S6-Se-2804 S6-TP08-01 S6-Se-3303 S6-SB-3403 S6-se-06-01 S6-SB-06-02 

Depression Depression Depression Depression Depression Mound Mound Not Assoc. Not Assoc. 

02/26/97 02/26/Q7 02126197 02/26/97 02126197 02/26/97 

Wkg wlkg @kg uglkg Wkg udkg Wkg Wkg @kg 
400 U 109 J 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 UJ 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 66 J 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U nla 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 790 310 J 380 U 57 J 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 

n/a 370 U --4oo U 380 U 370 U 
6 U 6 U 6 U 6 U n/a 6 U 6 U 380 U 370 U 

400 U 390 U 410 U 380 U nla 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U nla 190 J 130 J 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 

6 U 6 U 6 U 6 U n/a 6 U 6 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 920 U 900 U 
400 U 390 U 410 U 380 U nla 220 J 92 J 380 U 370 U 
400 U 390 U 410 U 380 U n/a 370 U 400 U 380 U 370 U 
400 U 390 U 410 U 380 U n/a 900 360 J 380 U 73 J 

wW wlkg @kg uglkt ucdkg Wkg wlkg uglkg wlkg 
6 U 6 U 6 U 6 U n/a 6 U 6 U nla nla 
6 Us 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 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. 
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TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL. SITE 86 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 6 

SAMPLE NUMBER: S6-SB-2702 S6-Se-2705 S6-SB-2802 S6-Se-2804 S6-TP08-01 S6-SB-3303 S6-Se-3403 S6-SB-06-01 S6-SB-06-02 

LOCATION: S6-SB-2702 S6-Se-2705 S6-SB-2802 S6-SB-2804 S6-TP08-01 S6-Se-3303 S6-SB-3403 S6-se-06-01 S6-SB-06-02 

DATA SOURCE: Depression Depression Depression Depression Depression Mound Mound Not Assoc. Not Assoc. 

SAMPLE DATE: 02/26/97 OZ26197 02126197 02/26/97 02126197 02i26197 

VOtATlLES Wkg Wkg Wkg Wkg udb wlkg Wkg Wkg Ww 
1,l aichloroethane 6 U 6 U 6 U 6 U 18 U 6 U 6 U 11 U 11 I 
1,ldichloroethene 6 U 6 U 6 U 6 U 18 U 6 U 6 U 11 U 11 I 
1,l dichloropropene 6 U 6 U 6 U 6 U n/a 6 U 6 U n/a n/a 
1,2,3trichloropropane 6 U 6 U 6 U 6 U n/a 6 U 6 U n/a n/a 
1.2-dibromo-3chloropropane 12 U 12 U 13 U 12 U n/a 11 U 12 U n/a n/a 
1,2-dibromoethane 6 U 6 U 6 U 6 U n/a 6 U 6 U nla nla 
1.2dichloroethane 6 U 6 U 6 U 6 U 18 U 6 U 6 U 11 U 11 t 
1.2dichloroethene (total) 6 U 6 U 6 U 6 U 18 U 6 U 6 U 11 U 11 t 
1.2dichloropropane 6 U 6 U 6 U 6 U 18 U 6 U 6 U 11 U 11 I 
1,3-dichloropropane 6 U 6 U 6 U 6 U n/a 6 U 6 U n/a n/a 
2,2-dichloropropane 6 U 6 U 6 U 6 U n/a 6 U 6 U nla n/a 
2-butanone 61 U 60 U 63 U 58 U 18 U 56 U 60 U 11 U 11 t 
2-hexanone 24 U 24 U 25 U 23 U 18 U 22 U 24 U 11 U 11 1 

4chlorotoluene 6 U 6 U 6 U 6 U n/a 6 U 6 U n/a n/a 
4-methyl-2-pentanone 24 U 24 U 25 U 23 U 18 U 22 U 24 U 11 U 11 1 
acetone 61 U 60 U 63 U 58 U 18 U 56 U 60 U 11 U 11 1 
benzene 6 U 6 U 6 U 6 U 18 U 6 U 6 U 11 U 1 11 
bromobenzene 6 U 6 U 6 U 6 U n/a 6 U 6 U nla nla 
bromochloromethane 6 U 6 U 6 U 6 U n/a 6 U 6 U nla n/a 
bromodichloromethane 6 U 6 U 6 U 6 U 18 U 6 U 6 U 11 U II 1 
bromoform 6 U 6 U 6 U 6 U 18 U 6 U 6 U 11 U 11 1 
bromomethane 12 U 12 U 13 U 12 U 18 U 11 U 12 U 11 U 11 1 
carbon disulfide 6 U 6 U 6 U 6 U 18 U 6 U 6 U 11 u2. 
carbon tetrachloride 6 U 6 U 6 U 6 U 18 U 6 U 6 U 11 U 11 1 
chlorobenzene 6 U 6 U 6 U 6 U 18 U 6 U 6 U 11 U 1 11 

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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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 
chtoromethane 
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-1,3dichloropropene 
trichloroethene 
trichlorofluoromethane 
vinyl chloride 
xylene (total) 

S6-SB-2702 S6-SB-2705 S6-SB-2602 S6-SB-2604 S6-TP06-01 86-88-3303 S6-SB-3403 S6-SB-06-01 S6-SB-06-02 

S6-SB-2702 S6-SB-2705 S6-SE-2802 S6-SB-2804 S6-TP08-01 S6-SB-3303 S6-SB-3403 S6-SB-06-01 S6-SB-06-02 

Depression Depression Depression Depression Depression Mound Mound Not Assoc. Not Assoc. 

02l26/97 02/26/97 02/26/97 02126197 02/26/97 02l26197 

udkg uglkg wh Wkg uglkg wlkg Wkg Wkg Wkg 
12 U 12 U 13 U 12 U 18 U 11 U 12 U 11 U 11 U 
s 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 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 
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 nla 

6 U 6 U 6 U 6 U nla 6 U 6 U nla nla 
5 B IO B 6 B 6 B 18 U 6 U 6 U 11 U 11 U 
6 U 6 U 6 U 6 U n/a 6 U 6 U n/a n/a 
6 U 6 U 6 U 6 U n/a 6 U 6 U nla nla 
6 U 6 U 6 U 6 U n/a 6 U 6 U nla nla 
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 nla 
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 n/a 6 U 6 U nla nla 
6 U 6 U 6 U 6 U 18 U 6 U 6 U 10 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 11 U 11 U 

12 U 12 U 13 U 12 U nla 11 U 12 U n/a n/a 
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 __ 
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 I I I I I I I I I I I I I 1 
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TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL -SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

11129197 DRAFT 

Page 7 

DATA SOURCE: 

SAMPLE DATE: 

1 PESTICIDESIPCBS uglb uglkg 

n/a n/a 
n/a n/a 
nla n/a 

40 U 39 U 
82 U 80 U 
40 U 39 U 
40 U 39 U 
40 U 39 U 
40 U 39 U 
40 U 39 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 n/a 
n/a n/a 
n/a n/a 
n/a n/a 

wlkg Wkg 

n/a n/a 
n/a nla 
n/a n/a 

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 

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 
nla n/a 
n/a n/a 
n/a n/a 
n/a n/a 

Wkg wlkg 

n/a 3.8 U 
nla 3.8 U 
n/a 3.8 U 

80 U 38 U 
160 U 76 U 
80 U 38 U 
80 U 38 U 
80 U 38 U 
80 U 36 U 
80 U 38 U 

n/a 1.9 ‘u 
nla 1.9 U 
n/a 1.9 U 
nla 1.9 U 
n/a 1.9 U 
n/a 3.8 U 
n/a 1.9 U 
n/a 3.8 ’ U 
n/a 3.8 U 
n/a 3.8 U 
n/a 3.8 U 
n/a 3.8 U 
n/a 1.9 U 
n/a 1.9 U 

S6-SB-06-02 

S6-SB-06-02 

Not Assoc. 

S6-SB-3303 

S6-SB-3303 

Mound 

02/26/97 

Wkg 

S6-TPO8-01 

Depression 

Wkg ‘ah 

n/a 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 

74 U 
150 U 
74 U 
74 U 
74 U 
74 U 
74 U 

n/a 
n/a 
n/a 
nla 
n/a 
n/a 
nla 
n/a 

n/a 

n/a 
n/a 

d 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 
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 quakty 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 
DRAFT 

Page 8 
NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

PESTlClDESlPCBS 

heptachlor 
heptachlor epoxide 
methoxychlor 
toxaphene 

S6-SB-2702 

S6-SB-2702 

Depression 

02l26197 

Wkg 
nla 
n/a 
n/a 
nla 

S6-SB-2705 

S6-SB-2705 

Depression 

02/26/97 

udkg 
n/a 
n/a 
n/a 

n/a 

S6-SB-2802 

S6-SB-2802 

Depression 

02/26/97 

f-M@ 
n/a 
n/a 
n/a 
nla 

S6-SB-2804 

S6-SB-2804 

Depression 

02/26/97 

w$kg 
n/a 
nla 
n/a 
n/a 

S6-TPO8-01 

S6-TP08-01 

Depression 

Wkg 
n/a 
n/a 
n/a 
n/a 

S6-SB-3303 

S6-SB-3303 

Mound 

02/26/97 

Wkg 
nla 
n/a 
n/a 
n/a 

86-38-3403 

S6-SB-3403 

Mound 

02/26/97 

udkg 
n/a 
n/a 
n/a 
n/a 

S6-SB-06-01 S6-SB-06-02 

S6-SE-06-01 S6-SB-06-02 

Not Assoc. Not Assoc. 

Wkg 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 
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 I I I ) 
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SAMPLE NUMBER: S6-SB-06-03 S6-SB-2903 

LOCATION: S8-SB-06-03 S6-SB-2903 

II 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 
aluminum 
antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 

cobalt 

Not Assoc. 1 No;o,“,“: 

Wkg mgW 
14100 15000 

12.7 U 2.5 UL 
4.9 U 16.5 K 

57.4 U 81.1 
1.1 U 0.97 
2.2 U 0.62 U 

649 U 881 J 
26.7 K 20.9 J 
8.3 U 8.4 J 

29.1 U 10.4 
cyanide 2 U nla 
iron 21600 21700 
lead 14.7 15.6 
magnesium 2100 U 2030 J 
manganese 332 385 J 
mercury 0.1 U 0.12 u 
nickel 11.4 13.1 K 
potassium 979 470 
selenium 0.97 u 5 U 
silver 2.2 U 0.83 J 
sodium 579 U 87 
thallium 0.39 u 3.7 J 
vanadium 30.4 34.9 
zinc 38.3 U 38.8 J 

NOTES: 
J __ 
u -- 
UJ -- 
UL -- 
UR - 
L _- 
K __ 
B ._ 
R -- 

NAWC, WARMINSTER, PENNSYLVANIA 

Southern Trench 

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 
DRAFT 

Page 10 
NAWC, WARMINSTER, PENNSYLVANIA 

;AMPLE NUMBER: 

.OCATION: 

IATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

S6-SB-06-03 

S6-SB-06-03 

Not Assoc 

Wkg 

S6-SB-2903 

S6-SB-2903 

Not Assoc. 

02/26/97 

S6-SB-3003 

S6-SB-3003 

Not Assoc 

02/26/97 

S6-TP07-01 

S6-TP07-01 

Not Assoc 

S6-SB-3404 

S6-SB-3404 

New Trench 

03/l 1197 

S6-SB-3406 

S6-SB-3406 

New Trench 

03111197 

S6-SB-3505 

S6-SB-3505 

New Trench 

0311197 

S6-SB-3605 

S6-SB-3605 

New Trench 

03/l 1197 

SG-SBl2-02 

S6-SBl2-02 

Southern Trench 

I I I I I I I 

wlkg wlkg udkg Wkg Wkg uglkg wlkg uglkg 

1,2,3trichlorobenzene n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 
1,2,4-trichlorobenzene 370 U 6 U 6 U nla 9 U 6 u 7 u 7 U 420 U 
1,2.4-trimethylbenzene n/a 6 U 6 U n/a 9 U 6 U 7 u 7 U nla 
1,2-dichlorobenzene 370 U 6 U 6 U n/a 9 U 6 u 7 u 7 U 420 U 
1.3.5-trimethylbenzene nla 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 
1,3-dichlorobenzene 370 U 6 U 6 U n/a 9 U 6 u 7 u 7 U 420 U 
1.4-dichlorobenzene 370 U 6 U 6 U n/a 9 U 6 u 7 U 7 U 420 U 
2,2’-oxybis(l-chloropropane) 370 U 410 U 390 U nla 570 U 410 U 470 U 450 U 420 U 
2,4,5-trichlorophenol 890 U 410 U 390 U n/a 570 U 410 U 470 U 450 u 1100 U 
2.4.6-trichlorophenof 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U 
2,4dichlorophenol 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U 
2,4-dimethylphenol 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U 
2,4-dinitrophenol 890 U 410 U 390 U n/a 570 U 410 U 470 U 450 u 1100 U 
- 2,rldinitrotoluene 450 U 420 U 
2,6-dinitrotoluene 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U 
2chlorophenol 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U 
P-methylnaphthalene 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U 
L-methylphenol 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U 
2-nitroaniline 690 U 410 U 390 U nla 570 U 410 U 470 U 450 u 1100 U 
2-nitrophenol 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U 
3,3’-dichlorobenzidine 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 U 
3-nitroaniline 890 U 410 U 390 U n/a 570 U 410 U 470 U 450 u 1100 U 
4,6-dinitro-2-methylphenol 890 U 410 U 390 U n/a 570 U 410 U 470 U 450 u 1100 U. 
4-bromoohenvl DhenVl ether 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 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 I I I I ! 
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ANALYTICAL RESULTS FOR SUBSURFACE SOIL -SITE 86 DRAFT 

NAWC, WARMINSTER, PENNSYLVANIA 
Page 11 

SAMPLE NUMBER: S8-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-SB12-02 

LOCATION: 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 S8-SB12-02 

DATA SOURCE: Not Assoc. Not Assoc. Not Assoc. Not Assoc. New Trench New Trench New Trench New Trench Southern Trench 

SAMPLE DATE: 02126197 02126197 03/l 1197 03111197 03/l II97 03/l 1197 

SEMIVOLATILES uglkg wlkg Wkg wlkg wlkg Wkg w/kg wlkg wlkg 
4-chloro-3-methylphenol 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
4-chloroaniline 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
4-chlorophenyl phenyl ether 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 m 
4-methylphenol 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
4-nitroaniline 890 U 410 U 390 U nla 570 U 410 U 470 U 450 u 1100 UJ 
4-nitrophenol 890 U 410 U 390 U n/a 570 U 410 U 470 U 450 u 1100 UJ 
N-nitroso-di-n-propylamine 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
N-nitrosodiphenylamine 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
acenaphthene 370 U 410 U 390 U nla 570 U 410 U 470 U 450 U 420 UJ 
acenaphthylene 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
anthracene 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
benz(a)anthracene 370 U 410 U 390 U n/a 42 J 410 U 170 J 450 U 420 UJ 
benzo(a)pyrene 370 U 410 U 390 U n/a 570 U 410 U 160 J 450 U 420 UJ 
benzo(b)fluoranthene 370 U 410 U 390 U n/a 570 U 410 U 260 J 450 U 420 UJ 
benzo(g,h,i)perylene 370 U 410 U 390 U n/a 570 U 410 U 93 J 450 U 420 UJ 
benzo(k)fluoranthene 370 U 410 U 390 U nla 570 U 410 U 120 J 450 U 420 UJ 
benzoic acid nla 410 U 390 U n/a 570 U 410 U 470 U 450 U n/a 
benzyl alcohol n/a 410 U 390 U n/a 570 U 410 U 470 U 450 U n/a 
beta-chloronaphthalene 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
bis(2-chloroethoxy)methane 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
bis(2-chloroethyl)ether 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
bis(2-ethylhexyl)phthalate 370 U 410 U 390 U n/a 470 J 410 U 370 J 450 U 420 UJ 
butylbenzylphthalate 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
carbazole 370 U n/a n/a n/a nla n/a n/a n/a 420 UJ 
chrysene 370 U 410 U 390 U n/a 78 J 410 U 200 J 450 U 420 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 fess 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-06-03 S6-Se-2903 S6-SB-3003 S6-TP07-01 S6-SB-3404 S6-SB-3406 S6-Se-3505 S6-SB-3605 SG-SBl2-02 

LOCATION: S6-SB-06-03 S6-SB-2903 S6-SB-3003 S6-TP07-01 86-88-3404 S6-SB-3406 S6-SB-3505 S6-SB-3605 SG-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 02126197 03/I 1197 03/l 1197 03/I 1197 03/l 1197 

SEMIVOLATILES wlkg Wkg UcSkg w$kg w’kg Wkg w’kg wW wlkg 
di-n-butylphthalate 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 44 J 
di-n-octylphthalate 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
dibenz(a,h)anthracene 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 

- dibenzofuran 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
diethylphthalate 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
dimethylphthalate 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
fluoranthene 370 U 410 U 390 U n/a 570 U 410 U 260 J 450 U 420 UJ 
fluorene 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
hexachlorobenzene 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
hexachlorobutadiene 370 U 6 U 6 U n/a 9 U 6 u 7 U 7 U 420 UJ 
hexachlorocyclopentadiene 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
hexachloroethane 370 U 410 U 390 U nla 570 U 410 U 470 U 450 U 420 UJ 
indeno(l,2,3cd)pyrene 370 U 410 U 390 U n/a 570 U 410 U 94 J 450 U 420 UJ 
isophorone 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 

nitrobenzene 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
pentachlorophenol 690 U 410 U 390 U n/a 570 U 410 U 470 U 450 u 1100 UJ 
phenanthrene 370 U 410 U 390 U n/a 570 U 410 U 200 J 450 U 420 UJ 
phenol 370 U 410 U 390 U n/a 570 U 410 U 470 U 450 U 420 UJ 
pyrene 370 U 410 U 390 U n/a 570 U 410 U 320 J 450 U 420 UJ 

VOLATILES Wkg Wkg Wkg wW uglkg Wkg @kg @kg Wkg 
1 ,I ,1,2-tetrachloroethane nla 6 U 6 U nla 9 U 6 u 7 u 7 U nla 
1 .I ,l -trichloroethane 12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 U 
1 ,I ,2.2-tetrachloroethane 12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 UJ 
1 ,I ,2-trichloroethane 12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 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 contamination, and should not be considered present 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

I I I I I I I I I I I I i 
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ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 
DRAFT 

Page 13 
NAWC, WARMINSTER. PENNSYLVANIA 

SAMPLE NUMBER: 

-0CATION: 

3ATA SOURCE: 

SAMPLE DATE: 

VOLATILES 
1 .ldichloroethane 
1,ldichloroethene 
1 ,ldichloropropene 
1,2,3-trichloropropane 
1,2dibromo-3chloropropane 
1,2dibromoethane 
1.2dichloroethane 
1,2dichloroethene (total) 
1,2dichloropropane 
1,3dichloropropane 
2.2-dichloropropane 
2-butanone 
2-hexanone 
4-chlorotoluene 
4-methyl-2-pentanone 
acetone 
benzene 
bromobenzene 
bromochloromethane 
bromodichloromethane 
bromoform 
bromomethane 
carbon disulfide 
carbon tetrachloride 
-LI^-^L^^-^“^ 

S6-SB-06-03 S6-Se-2903 S6-SB-3003 S6-TP07-01 86-38-3404 S6-Se-3406 S6-SB-3505 S6-Se-3605 SG-SBI 2-02 

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 

Not Assoc. Not Assoc Not Assoc. Not Assoc. New Trench New Trench New Trench New Trench Southern Trench 

02’26197 02126/97 03111197 03lJ1197 03/I 1197 03111197 

ug’kg w’kg w’kg @kg ug’kg w’kg ug’kg w’kg ug’kg 
12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 I 
12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 I 

n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 
n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 

12 U 12 U n/a 17 U 13 U 14 U 14 U n/a 
n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 

12 U 6 U 6 U 12 U 9 U 6 u 7 U 7 U 12 I 
12 U 6 U 6 U 12 U 9 U 6 u 7 U 7 U 12 I 
12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 t 

n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 
n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 

12 U 62 U 59 U 12 U 67 U 62 U 72 U 69 U 12 1 
12 U 25 U 24 U 12 U 35 U 25 U 29 U 26 U 12 U 

n/a 6 U 6 U n/a 9 U 6 u 7 U 7 U n/a 
12 U 25 U 24 U 12 U 35 U 25 U 29 U 26 U 12 U. 
12 U 62 U 59 U 12 U 26 J 62 U 72 UJ 69 UJ 4 E 
12 U 6 U 6 U 12 U 9 U 6 U 7 u 7 U 12 1 

n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 
n/a 6 U 6 U n/a 9 U 6 u 7 U 7 U nla 

12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 1 
12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 I 
12 U 12 U 12 U 12 U 17 U 13 U 14 U 14 U 12 I 
12 U 6 U 6 U 12 U 9 U 6 U 7 u 7 U 12 I 
12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 I 

II II II 13 II 9 LJ 6 U 7 U 7 U 12 JJ 

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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DRAFT 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 
chloroelhane 
chloroform 
chloromethane 
cis-1,3-dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
ethylbenzene 
isopropylbenzene 
methylene bromide 
methylene chloride 
n-butylbenzene 
n-propylbenzene 
o-chlorotoluene 

set-butylbenzene 
styrene 
leti-butylbenzene 
tetrachloroethene 
toluene 
trans-I .bdichloropropene 
trichloroethene 

trichlorofluoromethane 
vinyl chloride 
xylene (total) 

S6-SB-06-03 S6-SB-2903 S6-SB-3003 SG-TPO7-01 S6-SB-3404 S6-SB-3406 S6-SB-3505 S6-SB-3605 S6-SBI2-02 

S6-SB-06-03 S6-SB-2903 S6-SB-3003 S6-TP07-01 S6-SB-3404 S6-SB-3406 S6-SB-3505 S6-SE-3605 S6-SB12-02 

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 l/97 03111197 03/l 1 I97 03/l 1197 

w’kg Wkg wlkg Wkg Wkg @kg w’kg w’kg wW 
12 U 12 U 12 U 12 U I7 U 13 U I4 U I4 U 12 U 
12 U 6 U 6 U 12 u 9 U 6 u 7 u 7 U 12 U 
12 U 12 U 12 U 12 U I7 U 13 U 14 U 14 U 12 U 
12 U 6 U 6 U 12 U 9 U 6 U 7 U 7 U 12 U 
12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 U 

n/a 12 U 12 U n/a 17 U 13 U I4 U 14 U n/a 
12 U 6 U 6 U 12 u 9 U 6 u 7 u 7 U 12 UJ 

n/a 6 U 6 U n/a 9 U 6 U 7 u 7 U n/a 
n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 

12 U 10 B 6 U 12 u 9 U 6 u 7 u 7 U 12 U 
n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 
n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 
n/a 6 U 6 U n/a 9 U 6 U 7 u 7 U n/a 

nla 6 U 6 U n/a 9 U 6 u 7 u 7 U n/a 
12 U 6 U 6 U 12 u 9 U 6 u 7 u 7 U 12 UJ 

n/a 6 U 6 U n/a 9 U 6 u 7 u 7 U nla 
12 U 6 U 6 U 12 U 9 U 6 u 7 U 4 J 12 UJ 
12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 UJ 
12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 U 
12 U 6 U 6 U 12 U 9 U 6 u 7 u 7 U 12 U 

n/a 12 U 12 U n/a I7 U 13 U I4 U 14 U n/a 
12 U 12 U 12 U 12 U I7 U 13 U I4 U 14 U 12 U 
I2 U 6 U 6 U 12 U 9 U 6 u 7 U 7 U 12 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 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: 

PESTlClDESlPCBS 

S6-SB-06-03 

S6-SB-06-03 

Not Assoc. 

@kg 

S6-SB-2903 S6-SB-3003 

S6-SB-2903 S6-SB-3003 

Not Assoc. Not Assoc. 

02/26/97 02/26197 

Wkg Wkg 

S6-TP07-01 

S6-TP07-01 

Not Assoc. 

@kg 

86-88-3404 S6-SB-3406 S6-SB-3505 S6-SB-3605 

S6-SB-3404 S6-SB-3406 S6-SB-3505 S6-SB-3605 

New Trench New Trench New Trench New Trench 

03/11197 03/11197 03/11197 03/11197 

Wkg Wkg @kg wlkg 

S6-SBI2-02 

S6-SBI2-02 

Southern Trench 

Wkg 

4,4’-DDD 
4,4*-DDE 
4,4’-DDT 
Aroclor-I 016 
Aroclor-1221 
Aroclor-I 232 
Aroclor-1242 
Aroclor-1246 
Aroclor-1254 
Aroclor-I 260 
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 

.a-..-rn 
NV I t3: 

J 

U n/a n/a nla n/a n/a n/a n/a 4.2 U. 
U n/a n/a n/a n/a n/a n/a n/a 4.2 U, 
U n/a n/a nla n/a n/a nla n/a 4.2 U. 
U 41 U 39 U n/a 120 U 41 U 240 U 45 U 42 U. 
U a3 U 79 U n/a 230 U 64 U 480 U 92 U a4 U. 
U 41 U 39 U n/a 120 U 41 U 240 U 45 U 42 U. 
U 41 U 39 U n/a 120 U 41 U 240 U 45 U 42 U. 
U 41 U 39 U n/a 120 U 41 U 240 U 45 U 42 U. 
U 41 U 39 U n/a 690 J 41 U 240 U 45 U 470 L 
U 41 U 39 U n/a 500 J I6 J 260 J 58 

n/a 
42 U. 

U 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 2.2 UJ 
U n/a n/a n/a n/a n/a nla n/a 2.2 UJ 
U n/a n/a n/a n/a n/a n/a n/a 2.2 u.! 
U n/a nla n/a n/a n/a n/a n/a 2.2 UJ 
U n/a nla n/a n/a n/a n/a n/a 4.8 R 
U n/a n/a n/a n/a n/a n/a n/a 2.2 UJ 
U n/a n/a n/a n/a n/a n/a n/a 4.2 UJ 
U n/a n/a n/a n/a n/a nla n/a 4.2 UJ 
U n/a n/a n/a n/a n/a n/a n/a 27 R 
U n/a nla n/a n/a n/a n/a n/a 4.2 UJ 
U nla n/a n/a n/a n/a nla n/a 4.2 UJ 
U n/a n/a n/a n/a n/a n/a n/a 2.2 UJ 
U n/a n/a n/a n/a n/a n/a n/a 2.2 UJ 

-- Value is considered estimated due lo 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. 

U 
UJ 
UL 
UR 
L 
K 
B 
R 



11129197 
TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL -SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: S6-SB-06-03 S6-SB-2903 S6-SB-3003 

LOCATION: S6-SB-06-03 S6-SB-2903 S6-SB-3003 

DATA SOURCE: Not Assoc. Not Assoc. Not Assoc 

SAMPLE DATE: 02126197 02/26/97 

PESTlClDESlPCBS 

I I I 

I wlka I ualka I ualka 
heptachlor 
heptachlor epoxide 
methoxychlor 
toxaphene 

1.9 
1.9 

19 
190 

U n/a n/a 
U n/a n/a 
U nla nla 
U n/a n/a 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

DRAFT 
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Southern Trench 

Wkg uglkg 
da 2.2 UJ 
n/a 2.2 UJ 
n/a 22 UJ 
nla 220 UJ 

-- 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. 



11129/97 
TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 17 

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 

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 

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 

Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench 

02/19/97 02/I 9197 02/I 9197 02/19/97 02/19/97 02119/97 02/l 9197 02119197 02/19/97 

mdkg mgW m!dkg w&3 w% mglkg wh mglkg Wkg 
6560 9690 9200 11800 2820 13600 9570 8800 7310 

2.4 UL 2.5 UL 2.4 UL 2.4 UL 2.4 UL 2.5 UL 2.4 UL 2.4 UL 2.4 UL 
8 J 7.9 J 7.6 J 13.8 J 4.1 J 14.3 J 7.6 J 8.4 J 8 J 

57.9 43.9 48.6 58.9 13.3 86.2 53.9 42.8 34.2 
0.88 0.73 0.68 0.75 0.37 1.1 0.79 0.66 0.81 
0.59 u 0.82 U 0.61 U 0.61 U 0.6 U 1.1 0.6 U 0.6 U 0.59 1 

5850 8480 7800 2050 743 1480 8920 4970 3190 
18.9 14.8 18.6 17 6.1 20 16.1 14.4 12.7 
7.1 6.5 7 7.4 5.9 11.9 7.8 6.8 8 

19.2 14.4 16.7 9.7 9.4 97.7 16.3 23.6 16.5 
16500 17800 15500 17800 7870 22800 17200 14700 14500 

33.5 23.4 33.9 13.5 4.2 38.5 31.9 28.9 ‘9.3 
2180 2330 2400 1810 662 2500 3420 2160 1870 

320 302 343 262 167 932 400 268 340 
0.12 u 0.12 u 0.12 u 0.12 u 0.12 u 0.13 0.12 u 0.12 u 0.12 1 

10 9.1 9.6 9.7 2.9 15.8 10.3 9.5 7.7 
633 560 623 550 282 1050 883 576 508 

4.7 U 5 U 4.8 U 4.9 U 4.8 u 5 U 4.8 U 4.8 U 4.7 1 

1.4 K 0.67 K 0.9 K 0.63 K 0.6 U 1.6 K 0.76 K 0.81 K 0.59 1 

116 96.4 137 88 88 110 199 142 153 
4.1 K 4.1 K 6.9 K 4 K 3.6 U 7.4 K 3.6 U 4.5 K 4.1 F 

25.4 25.3 25.8 29.2 11.6 37.7 26.9 24.5 22.4 
72 52.9 66.4 35.6 9.3 71.4 50.9 45.9 23.4 k 

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. 



11129197 
TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

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-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 

Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench 

02/l 9197 02/l 9/97 02/l 9197 02/l 9/97 02/19/97 02/19/97 02/19/97 

wlkg w’kg u&t Wkg w#g wlkg wlkg 
I I 

DRAFT 
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Southern Trench Southern Trench 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

1,2,3-trichlorobenrene 
1.2.4-trichlorobenzene 
1,2,4-trimethylbenzene 
1,2-dichlorobenzene 
1,3,5-trimethylbenzene 
1,3-dichiorobenzene 
1.4dichlorobenzene 
2,2’-oxybis(l-chloropropane) 
2.4.5-trichlorophenol 
2,4,6-trichlorophenol 
2,4-dichlorophenol 
2,4dimethylphenol 
2,4dinitrophenol 
2,4-dinitrotoluene 
2,8-dinitrotoluene 
2-chlorophenol 
2-methylnaphthalene 
2-methylphenol 
2-nitroaniline 
2-nitrophenol 
3.3’dichlorobenzidine 
3-nitroaniline 
4,6-dinitro-2-methylphenol 
4-bromophenyl phenyl ether 

3TES: 
J 
U 
UJ 
UL 
UR 
L 
K 

6 U 6 U 
8 U 6 U 
6 U 6 U 
6 U 6 U 
6 U 6 U 
6 U 6 U 
8 U 6 U 

410 U 400 U 
410 U 400 U 
410 U 400 U 
410 U 400 U 
410 U 400 U 
410 U 400 U 
410 U 400 U 
410 U 400 U 
410 U 400 U 
410 U 400 U 
410 U 400 U 
410 U 400 U 
410 U 400 U 
410 U 400 U 
410 U 400 U 
410 U 400 U 
410 U 400 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 I 



TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC. WARMINSTER, PENNSYLVANIA 

DATA SOURCE: Southern Trench Southern Trench 

S8-TP-32-05 

S6-TP-32-05 

Southern Trench 

02/19/97 

S6-TP-32-07 

S6-TP-32-07 

Southern Trench 

02/19/97 

- 

I - 

I 
I 
I 
I 
I 
I 
J 
I 
1 
I 
I 
1 
I 
1 
I 
I 
I 
I 
J 
I 
1 
3 
I 
I 
I I 

Southern Trench Southern Trench Southern Trench Southern Trench 

Wkg wlkg 
400 1 

400 1 

400 1 

400 1 
400 1 

400 1 

400 1 
400 1 

400 1 

400 1 

400 1 

60 . 
76 , 
87 . 
59 

406 ; 
400 1 

400 1 

400 1 

400 1 

400 1 

75 E 
400 1 

83 . 
400 1 

400 U 
400 U 
400 U 
400 U 
400 U 
400 u 
400 CJ 
400 u 
400 l. 
400 II 
400 1 
400 1 
400 1 
400 11 
400 U 
400 I; 
400 U 
400 U 
400 U 
400 U 
400 U 
93 e 
57 J 

400 U 
400 U 

Wkg wlkg Wkg Wkg 
400 U 410 1 400 U 400 I! 
400 U 410 1 400 U 400 1 
400 U 410 1 400 U 400 1 

400 U 410 1 400 U 400 1 

400 U 410 1 400 U 400 1 
400 U 410 1 400 U 400 L 
400 U 410 1 400 U 400 II 
400 U 410 1 400 U 400 1 
400 U 410 1 400 U 400 1 
400 U 410 1 400 U 400 L 
400 U 410 1 400 U 100 . 
400 U 410 1 160 J 650 
400 U 410 1 240 J 650 
400 U 410 1 250 J 700 
400 U 410 1 140 J 190 . 
400 U 410 1 180 J 560 
400 U 410 1 400 U 400 1 
400 U 410 1 400 U 400 1 
400 U 410 1 400 U 400 L 
400 U 410 1 400 U 400 1 

400 U 410 1 400 U 400 1 

88 B 80 E 85 B 85 E 
400 U 410 1 400 U 400 1 
400 U 410 1 190 J 580 
400 U 410 1 400 U 400 1 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
D 

_- 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. 
-_ Pncitive result is considered unusable due to exceedance of technical quality control criteria. 

DRAFT 
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S6-TP-33-09 

S8-TP-33-09 

Southern Trench 

02/19/97 

Wkg 
390 U 
390 U 
390 U 
390 U 
390 L 
390 L: 
390 1 
390 I: 
390 1 

390 L 
390 L 
88 . 

120 . 
130 . 
43 . 
87 . 

390 1 

390 1 

390 1 

390 1 

390 1 

110 E 
390 1 

90 . 
390 1 



11129l97 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

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 

pyrene 

VOLATILES 
1,1,1,24etrachloroethane 
l.l.l-trichloroethane 
1 ,1,2,2-tetrachloroethane 
1 ,1,2-trichloroethane 
1 ,l -dichloroethane 

.--^ NO I t5: 
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 

TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL -SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 
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S6-TP-31-05 

S6-TP-31-05 

S6-TP-31-07 

S6-TP-31-07 

S6-TP-32-05 

S6-TP-32-05 

S6-TP-32-07 

S6-TP-32-07 

S6-TP-32-09 

S6-TP-32-09 

S6-TP-33-03 

S6-TP-33-03 

S6-TP-33-05 

S6-TP-33-05 

S6-TP-33-07 

S6-TP-33-07 

S6-TP-33-09 

S6-TP-33-09 

Southern Trench Southern Trench 02/l 9/97 02119197 Southern Trench 021,g,g7 “““5th;;” / Sou;r;g;;h 

Wkg wlkg ug’kg Wkg wlkg 
6 U 6 U 6 U 6 U 6 U 
6 U 6 U 6 U 6 U 6 U 
6 U 6 U 6 U 6 U 6 U 
6 U 6 U 6 U 6 U 6 U 
6 U 6 U 6 U 6 U 6 U 

Southern Trench 

02119197 

Southern Trench 

I 

Soulhern Trench Southern Trench 

02/19/97 02J19/97 02119197 

I I I I 



11129197 
TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 DRAFT 
Page 21 

NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: 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 

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: 02/19/97 02/19/97 02/l 9/97 02/l 9197 02/l 9/97 02/19/97 02l19l97 02/19/97 02/i 9/97 

VOLATILES Wkg wW wlkg @kg wlkg @kg @kg wlkg Wkg 
l.l-dichloroethene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
1 ,I -dichloropropene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
1,2,3-trichloropropane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 I 
1,2-dibromo-3-chloropropane 12 U 12 U 12 U 12 U 12 U 13 U 12 U 12 U 12 I 
1 .Edibromoethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
1,2-dichloroethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 t 
1,2-dichloroethene (total) 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
1.2-dichloropropane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 I 
1,3dichloropropane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 I 
2,2-dichloropropane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
2-butanone 59 U 62 U 61 U 61 U 60 U 63 U 60 U 60 U 59 1 
2-hexanone 24 U 25 U 24 U 24 U 24 U 25 U 24 U 24 U 24 1 
4-chlorotoluene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
4-methyl-2-pentanone 24 U 25 U 24 U 24 U 24 U 25 U 24 U 24 U 24 1 
acetone 59 U 62 U 61 U 61 U 60 U 63 U 60 U 60 U 59 1 
benzene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
bromobenzene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
bromochloromethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
bromodichloromethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
bromoform 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
bromomethane 12 U 12 U 12 U 12 U 12 U 13 U 12 U 12 U 12 1 
carbon disulfide 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
carbon tetrachloride 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
chlorobenzene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 1 
chloroethane 12 U 12 U 12 U 12 U 12 U 13 U 12 U 12 U 12 1 

L,C\TCE. 
I.” IL”. 

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. 
-- 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. 



11129197 
TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 
Page 22 

DATA SOURCE: Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench Southern Trench 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
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. 

\. 2” .’ I 
I I I I ! I I I I I 1 I I I / 1 1 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

PESTlClDESlPCBS 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1280 

TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 
DRAFT 

Page 23 
NAWC, WARMINSTER, PENNSYLVANIA 

Wkg wlkg uglkg 

39 U 41 U 40 U 40 U 
60 U 83 U 81 U 81 U 
39 U 41 U 40 U 40 U 
39 U 41 U 40 U 40 U 
39 U 41 U 40 U 40 U 
99 J 32 J 61 J 23 J 

20 J 41 u 9 J 40 U 

Wkg Ww Wkg wlkg Wkg 

40 U 41 U 40 U 40 U 39 L 
80 U 84 U 80 U 81 U 79 L 
40 U 41 U 40 U 40 U 39 L 
40 U 41 U 40 U 40 U 39 L 
40 U 41 U 40 U 40 U 39 U 
40 U 130 93 59 J ~‘10 . 
40 U 41 U 26 J 17 J -39 1 

.., 

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. 



TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 
DRAFT 

Paae 24 
NAWC, WARMINSTER, PENNSYLVANIA 

DATA SOURCE: Southern Trench Southern Trench 

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 Reqlrired 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. 
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. 

/ I I I I 
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TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 
DRAFT 

Page 25 
NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: S6-TP-33-WI 

LOCATION: S6-TP-33-WI 

S6-TP22-01 

S6-TP22-01 

S6-TP-28-07 

S6-TP-28-07 

S6-TP-29-07 

S6-TP-29-07 

S8-TP-29-09 

S6-TP-29-09 

S6-TP-29-Wl 

S6-TP-29-WI 

S6-TP-29-W2 S6-TP-29-W3 S6-TP-35-07 

S6-TP-29-W2 S6-TP-29-W3 S6-TP-35-07 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

Southern Trench 

02/19/97 

wlkg 

Southern Trench 

uctlkg 

Trench 4 

02/17/97 

Wkg 

Trench 4 

02/l 0197 

Wkg 

Trench 4 

02/l 0197 

uglkg 

Trench 4 

02/i 0197 

Wkg 

Trench 4 

02/l 0197 

uglkg 

Trench 4 

02/l 8197 

Wkg 

Trench 4 

02/21l97 

wlkg 

1,2,3-trichlorobenzene 6 U nla 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 
1,2-dichlorobenzene 8 U n/a 6 U 9 U 6 U 6 U 6 U 44 UJ 8 u ’ 

1.3.5trimethylbenzene 6 U n/a 6 U 9 U 6 U 6 U 6 U 120 8 u 1,3dichlorobenzene U 9 U s U 6 U 6 U 44 UJ .8 u 
1.4dichlorobenzene 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 tJ -, 
2,4,5-trichlorophenol 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 u ‘L. 

2.4.6-trichlorophenol 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
2,4dlichlorophenol 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 ‘UJ 530 U 
2,4dimethylphenol 370 U nla 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,bdinitrotoluene 370 U n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
P-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 n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
2-nitroaniline 370 U nla 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
2-nitrophenol 370 U n/a 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 n/a 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 (CXQL). 
-_ 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 S6-TP22-01 S6-TP-20-07 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-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: 02119197 02/l 7197 02/l 0197 02/18/97 02/18197 02/i 0197 02/l s/97 02l21197 

SEMIVOLATILES wlkg uglkg wlkg Wkg wk! Wkg @kg wlkg wlkg 
4-chloro-3-methylphenol 370 U n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
4-chloroaniline 370 U n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
4-chlorophenyl phenyl ether 370 U n/a 420 U 500 U 400 U 400 U 420 u 2900 UJ 530 U 
4-methylphenol 370 U n/a 420 U 560 U 400 U 400 U 420 U 6300 J 530 U 
4-nitroaniline 370 U n/a 420 U 500 U 400 U 400 U 420 u 2900 UJ 530 U 
4-nitrophenol 370 U n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
N-nitroso-di-n-propylamine 370 U n/a 420 U 560 U 400 U 400 U 420 u 2900 UJ 530 U 
N-nitrosodiphenylamine 370 U nla 420 U 560 U 400 U 400 U 420 u 2900 UJ 530 U 
acenaphthene 45 J n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
acenaphthylene 48 J n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
anthracene 340 J n/a 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 n/a 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 n/a 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 83 J 
butylbenzylphthalate 370 U n/a 420 U 580 U 400 U 400 U 420 u 2900 UJ 530 U 
chrysene 950 nla 420 U 63 J 400 U 400 U 51 J 320 J 140 J 
di-n-butvlphthalate 370 U n/a 420 U 180 J 400 U 400 U 420 U 16000 J 66 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. 

.’ 

I I I I / I I I 
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1 SEMIVOLATILES 
di-n-octylphthalate 

I 
370 

w’kg 
U 

I 
n/a 

dibenz(a.h)anthracene 

wlkg 

110 J n/a 

dibenzofuran 370 U n/a 

diethylphthalate 370 U n/a 

dimethylphthalate 370 U n/a 
fluoranthene 1400 n/a 

fluorene 50 J n/a 

hexachlorobenzene 370 u n/a 
hexachlorobutadiene 6 U n/a 
hexachlorocyclopentadiene 370 U n/a 
hexachloroethane 370 U n/a 
indeno(l,2,3cd)pyrene 420 n/a 
isophorone 370 u n/a 

naphthalene 6 U n/a 
nitrobenzene 370 U n/a 
pentachlorophenol 370 U n/a 

phenanthrene 620 n/a 

phenol 370 U n/a 

pyrene 1800 n/a 

VOLATILES wh Wkg 
1 ,I ,I ,2-tetrachloroethane 
I, I, 1 trichloroethane 
1 ,I ,2,2-tetrachloroethane 
1 ,I .2-trichloroethane 
I, 1 -dichloroethane 

6 U n/a 
8 U 12 1 

6 U 12 1 

6 U 12 1 
6 U 12 1 

S6-TP-28-07 S6-TP-29-07 S6-TP-29-09 

S6-TP-28-07 S6-TP-29-07 S6-TP-29-09 

Trench 4 Trench 4 Trench 4 

02/17/97 02/19197 02/l e/97 

420 U 
420 U 
420 

w’kg 

U 
420 U 
420 U 
420 U 
420 U 
420 U 

6 U 
420 U 
420 U 
420 U 
420 U 

8 U 
420 U 
420 U 
420 U 
420 U 
420 U 

@kg 
6 U 
6 U 
6 U 
6 U 
6 U 

@kg w’kg Wkg w’kg 
580 U 400 I 400 U 420 1 

580 U 400 I 400 U 420 1 

580 U 400 t 400 U 420 1 

580 U 400 I 400 U 420 1 

580 U 400 I 400 U 420 1 

92 J 400 t 400 U 94 . 
580 U 400 I 400 U 420 1 
580 U 400 I 400 U 420 1 

9 U 6 I 6 U 6 1 
580 U 400 I 400 U 420 1 
580 U 400 I 400 U 420 1 

580 U 400 I 400 U 420 1 

580 U 400 I 400 U 420 1 

9 U 6 I 6 U 6 1 

560 U 400 I 400 U 420 1 
580 U 400 I 400 U 420 1 

580 U 400 I 400 U 89 . 
580 U 400 I 400 U 420 1 

93 J 400 I 400 U 96 . 

S6-TP-29-Wi S6-TP-29-W2 

S6-TP-29-WI S&TP-29-W2 

Trench 4 Trench 4 
I 

02/18/97 I 02/l 8197 

S6-TP-29-W3 

S6-TP-29-W3 

Trench 4 

02/19197 

w’kg 
2900 UJ 
2900 UJ 
2900 UJ 
2900 UJ 
2900 UJ 

360 J 
2900 UJ 
2900 UJ 

44 UJ 
2900 UJ 
2900 UJ 
2900 UJ 
2900 UJ 

44 UJ 
2900 UJ 
2900 UJ 

540 J 

5300 J 

2900 UJ 

w’kg 
44 U 
44 U 
44 u 

44 U 
44 II 

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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S6-TP-35-07 

S6-TP-35-07 

Trench 4 

02l21197 

Wkg 
530 1 

530 1 

530 1 

530 1 
530 1 

260 . 

530 1 

530 1 

8 1 

530 1 

530 1 

67 . 

530 1 

8 1 

530 1 

530 1 

130 . 

530 1 

230 . 

w'kg 

8 1 

8 1 

8 1 

8 1 

8 1 
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;AMPLE NUMBER: S6-TP-33-WI 

.OCATION: S6-TP-33-Wl 

IATA SOURCE: Southern Trench 

SAMPLE DATE: 02/19/97 

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 

02/18197 

S6-TP-29-09 

S6-TP-29-09 

Trench 4 

OZ18197 

S6-TP-29-Wl 

S6-TP-29-Wl 

Trench 4 

02/18/97 

S6-TP-29-W2 

S6-TP-29-W2 

Trench 4 

0208197 

S6-TP-29-W3 

S6-TP-29-W3 

Trench 4 

02/18/9? 

S6-TP-35-07 

S6-TP-35-07 

Trench 4 

02/21197 

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: S6-TP-33-Wl S6-TP22-01 S6-TP-28-07 S6-TP-29-07 S6-TP-29-09 S6-TP-29-Wl S6-TP-29-W2 S6-TP-29-W3 S6-TP-35-07 

LOCATION: S6-TP-33-Wl S6-TP22-01 S6-TP-28-07 S6-TP-29-07 S6-TP-29-09 S6-TP-29-Wl 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 02718197 02/l 8197 02718197 02/l El97 02l18197 02l21197 

VOLATILES wlkg Wkg Wb W&t wW wlkg Wkg wlkg Wkg 
chloroform 6 U 12 U 6 U 9 U 6 U 6 U 6 U 44 U 8 u 
chloromethane 11 U 12 U 13 U 17 U 12 U 12 U I3 U 88 U 16 U 
cis-1 .Jdichloropropene 6 U 12 U 6 U 9 U 6 U 6 U 6 U 44 U 8 U 
dibromochloromethane 6 U I2 U 6 U 9 U 6 U 6 U 6 U 44 U 8 U 
dichlorodifluoromethane 11 U n/a 13 U 17 U 12 U 12 U 13 U 88 U 16 U 
ethylbenzene 6 U 12 U 6 U 9 U 6 U 6 U 6 U 36 J 8 U 
isopropylbenzene 6 U n/a 6 U 9 U 6 U 6 U 6 U 44 U 8 U 
methylene bromide 6 U n/a 6 U 9 U 6 U 6 U 6 U 44 U 8 U 
methylene chloride 6 B 4 U 6 u 9 U 6 U 6 U 6 U 61 B 8 U 
n-butylbenzene 6 U nla 6 U 9 U 6 U 6 U 6 U 44 UJ 8 U 
n-propylbenzene 6 U n/a 6 U 9 U 6 U 6 U 6 U 44 U 8 U 
o-chlorotoluene 6 U n/a 6 U 9 U 6 U 6 U 6 U 44 U 8 U 
p-isopropyltoluene 6 U n/a 6 U 9 U 6 U 6 U 6 U 44 UJ 8 U 
set-butylbenzene 6 U n/a 6 U 9 U 6 U 6 U 6 U 44 UJ 8 U 
styrene 6 U 12 U 6 U 9 U 6 U 6 U 6 U 44 U 8 U 
tert-butylbenzene 6 U n/a 6 U 9 U 6 U 6 U 6 U 44 UJ 8 U 
tetrachloroethene 6 U 12 U 6 U 9 U 6 U 6 U 6 U 44 U 8 U 
toluene 6 U 12 U 6 U 9 U 6 U 6 U 6 U 44 U 8 U 
trans-1.3-dichloropropene 6 .U 12 U 6 U 9 U 6 U 6 U 6 U 44 U 8 U 
trichloroethene 6 U 12 U 6 U 9 U 6 U 6 U 6 U 56 8 U 
trichlorofluoromethane 11 U n/a 13 U I7 U 12 U 12 U 13 U 88 U 16 U 
vinyl chloride 11 U 12 U 13 U I7 U 12 U 12 U I3 U 88 U 16 U 
xylene (total) 6 U 12 U 6 U 9 U 6 U 6 U 6 U 620 8 U 

NOES, 
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 exceedanee 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 S8-TP22-01 S6-TP-28-07 S6-TP-29-07 S6-TP-29-09 S6-TP-29-Wl 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 02/1?/97 02/18/97 OZl18/97 02/18/97 02/l El97 02/l El97 02/21/97 

PESTlClDESlPCBS @kg Wkg wh Wkg w’kg wlkg Wkg Wkg wlkg 

Aroclor-1016 37 U n/a 42 U 580 U 40 U 40 U 42 U 580 U 53 1 

Aroclor- f 221 76 U nla 85 u 1200 U 81 U 82 U 86 u 1200 U 110 1 
Aroclor-1232 37 U n/a 42 U 580 U 40 U 40 U 42 U 580 U 53 1 

Aroclor-1242 37 U n/a 42 U 580 U 40 U 40 U 42 U 580 U 53 1 
Aroclor-1248 37 U nla 42 U 580 U 40 U 40 U 42 U 580 U 53 1 

Aroclor-1254 200 J n/a 42 U 1800 J 40 U 91 200 4200 J 53 1 

Aroclor-1260 67 n/a 42 u 1300 J 40 U 40 U 42 u 5100 J 180 F 

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 1 I 4 I I I I I I I I 
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SAMPLE NUMBER: S6-TP-35-08 S6-TP-36-07 S6-TP-36-09 S6-TP-38-01 S6-TP-38-07 S6-TP-38-08 S6-TP-38-WI S6-TP-39-08 S6-TP-39-09 

LOCATION: S6-TP-35-08 S6-TP-36-07 S6-TP-36-09 S6-TP-38-01 S6-TP-38-07 S6-TP-38-08 S6-TP-38-WI S6-TP-39-08 S6-TP-39-09 

DATA SOURCE: Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 

SAMPLE DATE: 02/21/97 02121197 02/21197 02124197 02124197 02/24/97 02124197 02/25/97 02/25/97 

INORGANICS wM mglkg Wkg Wkg mglkg mglkg mdkg Wkg m!dkg 
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 U 
arsenic 11.7 K 8.5 K 25.3 K 7.6 6.1 4.5 9.9 6.2 K 7.2 I 
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 I 
calcium 1490 J 9890 J 79600 J 1260 J 1400 J 743 J 6860 J 23500 J 3910 
chromium 60.1 J 15.8 J 8490 J 15.9 19.9 15.6 68.1 14.1 J 15.2 
cobalt 8.1 J 6.6 J 70.4 J 13.2 14.7 7 14 K 8.2 J 7.9 
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 ‘10 I 
magnesium 1100 J 4970 J 1810 J 1810 4000 1650 6090 2540 J 1740 
manganese 942 J 543 J 959 J 503 479 286 983 569 J 279 
mercury 0.12 u 0.2 3.4 0.13 u 0.12 u 0.12 u 0.78 0.13 u 0.12 I 
nickel 83 8.4 47.5 11.8 19.4 8.3 99.7 11.7 K 11.1 I 
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 I 
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 
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 
vanadium 24.1 25.4 1 18.6 K 29.2 27 28.7 48.5 20.4 27 
zinc 35.4 J 35.5 JI 713 J 26.4 38.5 24.5 2320 26.6 J 33.1 

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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;AMPLE NUMBER: 

.OCATION: 

lATA SOURCE: 

;AMPLE DATE: 

SEMIVOLATILES 

1,2,3-trichlorobenrene 
1,2,4-trichlorobenzene 
1,2,4-trimethylbenzene 
1,2dichlorobenzene 
1,3,5trimethylbenzene 
1,3dichlorobenzene 
1.4dichlorobenzene 
2,2’-oxybis(l-chloropropane) 
2.4.5trichlorophenol 
2,4,6-trichlorophenol 
2,4dichlorophenol 
2,4dimethylphenol 
2,4dinitrophenol 
2.4-dinitrotoluene 
2,6-dinitrotoluene 
2-chlorophenol 
2-methylnaphthalene 
2-methylphenol 
2-nitroaniline 
2nitrophenol 
3,3’-dichlorobenzidine 
I-nitroaniline 
4,6-dinitro-2-methylphenol 

4-bromophenyl phenyl ether 

S6-TP-35-08 S6-TP-36-07 S6-TP-36-09 S6-TP-38-01 S6-TP-30-07 S6-TP-38-08 S6-TP-38-Wl S6-TP-39-08 S6-TP-39-09 

S6-TP-35-08 S6-TP-36-07 S6-TP-36-09 S6-TP-38-01 S6-TP-38-07 S6-TP-38-08 S6-TP-38-WI S6-TP-39-08 S6-TP-39-09 

Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 

02121197 02l21197 02/21/97 02124197 02124197 02/24/97 02124l97 02125/97 02/25/97 

u@kg Wkg wW wlkg Wkg Wkg wlkg wh Wkg 

6 U 6 U 10 U 6 U 6 U 6 U 8 UJ 6 U 6 1 
6 U 6 U 10 U 6 U 6 U 6 U a UJ 6 U 6 1 
6 U 6 U 10 U 6 U 6 U 6 u 8 U 6 U 6 1 
6 U 6 U 10 U 6 U 6 U 6 u a UJ 6 U 6 1 
6 U 6 U 10 U 6 U 6 U 6 U 8 UJ 6 U 6 1 
6 U 6 U 10 U 6 U 6 U 6 U a J 6 U 6 1 
6 U 6 U 10 U 6 U 6 U 6 U 8 UJ 6 U 6 1 

410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 1 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 1 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 1 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 1 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 1 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 I 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 t 
410 U 410 U 650 U 420 u 410 U 390 U 530 U 420 U 410 I 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 1 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 I 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 I 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 I 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 I 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 I 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 I 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 I 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 I 

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 

I 1 I I I I I I i / I I I 



11129197 
TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 33 

SAMPLE NUMBER: 

LOCATION: 

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 

benzyl alcohol 
beta-chloronaphthalene 
bis(2-chloroethoxy)methane 
bis(2-chloroethyl)ether 
bis(2-ethylhexyl)phthalate 
butylbenzylphthalate 
chrysene 
di-n-butylphthalate 

S6-TP-35-08 S6-TP-36-07 S6-TP-36-09 S6-TP-38-01 S6-TP-38-07 S6-TP-38-08 S6-TP-38-WI S6-TP-39-08 S6-TP-39-09 

S6-TP-35-08 S6-TP-36-07 S6-TP-36-09 S6-TP-38-01 S6-TP-38-07 S6-TP-38-08 S6-TP-38-Wl S6-TP-39-08 S6-TP-39-09 

Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 4 Trench Trench 4 Trench 4 

02l21197 02121197 02121197 02124197 02124197 02124197 0224197 02/25/97 02/25/97 

Wkg @kg Wkg @kg Wkg Wkg w/b wlkg Wkg 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 L 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 1 

410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 L 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 l. 
410 U 410 U 650 U 420 U 410 up---- 390 U 530 U 420 U 410 u 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 U 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 U 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 U 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 U 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 U 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 U 
410 U 62 J 69 J 420 U 410 U 390 U 530 U 33 J 410 U 
410 U 59 J 62 J 420 U 410 U 390 U 530 U 46 J 410 U 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 U 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 U 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 U 
410 U 410 U ~650 U 420 

410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 U 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 U 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 U 
410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 U 

39 J 84 J 310 J 420 U 410 U 390 U 530 U 420 U 410 U 

410 U 410 U 650 U 420 U 410 U 390 U 530 U 420 U 410 U 
410 U 65 J 75 J 420 U 410 U 390 U 530 U 37 J 410 U 
410 U 410 U 48 J 420 U 410 U 43 J 530 U 420 U 410 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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TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC. WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: S6-TP-35-08 S6-TP-36-07 S6-TP-36-09 S6-TP-38-01 S6-TP-38-WI S6-TP-39-08 

II LOCATION: S6-TP-35-08 S6-TP-36-07 S6-TP-36-09 S6-TP-38-01 S6-TP-38-WI S6-TP-39-08 

Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 

02l21197 ozl21197 02121197 02/24/97 02124197 02/25/97 

’ SEMIVOLATILES 

di-n-octylphthalate 
dibenz(a,h)anthracene 
dibenzofuran 
diethylphthalate 
dimethylphthalate 

wlkg 
410 1 

410 1 
410 1 

410 1 
410 1 
46 q 

410 1 
410 1 

6 1 
410 1 
410 1 
410 1 
410 1 

6 1 
410 1 
410 1 
410 1 
410 I 

38 

wlkg 

Wkg 
410 1 

410 1 

410 1 

410 1 

410 1 

110 . 
410 1 

410 1 

6 1 

410 1 

410 1 

410 1 

410 1 
6 1 

410 1 

410 1 
62 

410 1 
110 1 

w’kg 
6 I 
6 1 
6 t 
6 1 
6 I 

@kg wh 

II fluoranthene 

indeno(l,2,3-cd)pyrene 
isophorone 

II naphthalene 

II nitrobenzene 
pentachlorophenol 

11 phenanthrene 

II phenol 
pvrene 

S6-TP-38-07 S6-TP-38-08 

S6-TP-38-07 S6-TP-38-08 

Trench 4 Trench 4 

02/24/97 02/24/97 

wdkg Wkg 
410 1 390 I 

410 1 390 1 

410 1 390 I 

410 1 390 I 
410 1 390 I 
410 1 390 I 
410 1 390 I 
410 1 390 I 

6 1 6 I 
410 1 390 I 
410 1 390 I 
410 1 390 I 
410 1 390 I 

6 1 6 I 
410 1 390 I 
410 1 390 I 
410 1 390 I 
410 1 390 I 
410 1 390 I 

Wkg @kg wlkg wW @kg 
6 I 10 1 6 L 6 1 6 a U 
6 I 10 1 6 1 6 1 6 I a I 
6 I 10 L 6 L 6 1 6 a U 
6 I 10 1 6 c 6 1 6 a I 
6 I 10 L 6 1 6 1 6 a 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. 

650 U 
650 U 
650 U 
650 U 
650 U 
110 J 
650 l. 
650 U 

10 U 
650 U 
650 L 
650 U 
650 11 

10 L 
650 U 
650 L 
650 1 
650 1 
120 . 

w’kg 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

6 U 
420 U 
420 u 
420 U 
420 U 

6 1 
420 U 
420 I; 
420 1 
420 1 
420 U 

Wkg 
530 1 

530 1 

530 1 

530 1 

530 1 

530 1 
530 1 
530 1 

a U. 
530 1 
530 1 
530 1 
530 1 

a U 
530 1 
530 I 
530 I 
530 I 
530 I _ 

VOLATILES 
1 ,I ,I ,2-tetrachloroethane 
1 ,I ,I-trichloroethane 
1 ,1,2,2-tetrachloroethane 
1 ,1.2-trichloroethane 
1. I-dichloroethane 

420 L 
420 L 
420 1 
420 1 

420 1 

47 . 
420 1 

420 1 

6 1 

420 1 

420 1 

420 1 

420 1 

6 1 

420 1 

420 1 

420 1 
420 1 

50 I 

@kg 
6 1 
6 1 
6 1 
6 I 
6 I 

NOTES: 
J -_ 
U _- 
UJ -- 
UL -- 
UR -- 
L -- 
K __ 
B -- 
R -- 

DRAFT 
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S6-TP-39-09 

S6-TP-39-09 

Trench 4 

02/25197 

Wkg 
410 1 

410 1 

410 1 

410 1 

410 1 

410 1 

410 1 

410 1 

6 1 

410 1 

410 1 

410 1 

410 1 

6 1 

410 1 

410 1 

410 1 

410 1 

410 1 

wW 

6 1 

6 1 

6 1 
6 1 
6 1 

I I I 
1 

I 
/ 
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SAMPLE NUMBER: S6-TP-35-08 S6-TP-36-07 S6-TP-36-09 S6-TP-38-01 S6-TP-38-07 S6-TP-38-08 S6-TP-38-WI S6-TP-39-06 S6-TP-39-09 

LOCATION: S6-TP-35-08 S6-TP-36-07 S6-TP-36-09 S6-TP-38-01 S6-TP-38-07 S6-TP-38-08 S6-TP-38-WI S6-TP-39-08 S6-TP-39-09 

DATA SOURCE: Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 

SAMPLE DATE: 02/21197 02/21197 02121197 02/24/97 02/24/97 02124197 02/24/97 02/25/97 02/25/97 

VOLATILES @kg Wkg Ww @kg wlkg wlkg ww uglkg wh 
l,l-dichloroethene 6 U 6 U 10 U 6 U 6 U 6 U 8 U 6 U 6 I 
1 1 dichloropropene 1 6 U 6 U IO U 6 U 6 U 6 U 8 U 6 U 6 I 

1,2,3-trichloropropane 6 U 6 U 10 U 6 U 6 U 6 U 8 UJ 6 U 6 I 

1.2-dibromo-3-chloropropane 12 U 12 U 20 U 13 U 12 U 12 U 16 UJ 13 U 12 I 

1,2dibromoethane 6 U 6 U 10 U 6 U 6 U 6 U 8 U 6 U 6 I 
1,2dichloroethane 6 U 6 U 10 U 6 U 6 U 6 U 8 U 6 U 6 I 

1,2-dichloroethene (total) 6 U 6 U 10 U 6 U 6 U 6 U 8 U 6 U 6 t 

1,2dichloropropane 6 U 6 U 10 U 6 U 6 U 6 U 6 U 6 U 6 I 
1 ,Jdichloropropane 6 U 6 U 10 U 6 U 6 U 6 U 8 U 6 U 6 t 

2,2dichloropropane 6 U 6 U 10 U 6 U 6 U 6 U 8 U 6 U 6 I 
P-butanone 62 U 20 J 52 J 64 U 62 U 58 U 80 U 64 UJ 61 U. 
P-hexanone 25 U 25 U 39 U 25 U 25 U 23 U 32 U 26 U 25 I 
4-chlorotoluene 6 U 6 U 10 U 6 U 6 U 6 U 8 UJ 6 U 6 I 

4-methyl-2-pentanone 25 U 25 U 39 U 25 U 25 U 23 U 32 U 26 U 25 1 
acetone 36 J 110 330 64 U 72 J 42 J 80 U 32 J 26 . 
benzene 6 U 6 U 10 U 6 U 6 U 6 U 8 U 6 U 6 1 
bromobenzene 6 U 6 U 10 U 6 U 6 U 6 U 8 UJ 6 U 6 1 
bromochloromethane 6 U 6 U 10 U 6 U 6 U 6 U 8 U 6 U 6 1 

bromodichloromethane 6 U 6 U 10 .u 6 U 6 U 6 U 8 U 6 U 6 1 
bromoform 6 U 6 U 10 U 6 U 6 U 6 U 8 UJ 6 U 6 1 

bromomethane 12 U 12 U 20 U 13 U 12 U 12 U 16 U 13 U 12 1 
carbon disulfide 6 U 6 U 3 J 6 U 6 U 6 U 8 U 6 U 6 1 
carbon tetrachloride 6 U 6 U 10 U 6 U 6 U 6 U 8 U 6 U 6 1 

chlorobenzene 6 U 6 U 10 U 6 U 6 U 6 U 8 UJ 6 U 6 1 

chloroethane 12 U 12 U 20 U 13 U 12 U 12 U 16 U 13 U 12 1 

.,hTrC. !Yl-J 1 c3 
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 lo 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-TP-35-08 S6-TP-36-07 S6-TP-36-09 S6-TP-38-01 S6-TP-38-07 S6-TP-38-08 S6-TP-38-WI S6-TP-39-08 S6-TP-39-09 

LOCATION: S6-TP-35-08 S6-TP-36-07 S6-TP-36-09 S6-TP-38-01 S6-TP-38-07 S6-TP-38-08 S6-TP-38-WI S6-TP-39-08 S6-TP-39-09 

DATA SOURCE: Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 Trench 4 

SAMPLE DATE: 02121197 02/21197 02/2 1197 02124/97 02/24/97 02/24/97 02/24/97 02/25/97 oz25197 

VOLATILES Wkg Wkg wlkg w’kg Wkg wlkg @kg wlkg Wg 
chloroform 6 U 6 U 10 U 6 U 6 U 6 U 8 U 6 U 6 U 
chloromethane 12 U 12 U 20 U 13 U 12 U 12 U 16 U 13 U 12 U 
cis-1,3dichloropropene 6 U 6 U 10 U 6 U 6 U 6 U 8 U 6 U 6 U 
dibromochloromethane 6 U 6 U 10 U 6 U 6 U 6 U 8 U 6 U 6 U 
dichlorodifluoromethane 12 U 12 U 20 U 13 U 12 U 12 U 16 U 13 U 12 U 
ethylbenzene 6 U 6 U 10 U 6 U 6 U 6 U 6 UJ- 6 U 6 U 
isopropylbenzene 6 U 6 U 10 U 6 U 6 U 6 U 8 UJ 6 U 6 U 
methylene bromide 6 U 6 U 10 U 6 U 6 U 6 U 8 U 6 U 6 U 
methylene chloride 6 u 7 B 23 B 6 U 6 U 6 U 8 U 8 B 4 B 
n-butylbentene 6 U 6 U 10 U 6 U 6 U 6 U 8 UJ 6 U 6 U 
n-propylbenzene 6 U 6 U 10 U 6 U 6 U 6 U 8 UJ 6 U 6 U 
o-chlorotoluene 6 U 6 U 10 U 6 U 6 U 6 U 8 UJ 6 U 6 U 
p-isopropyltoluene 6 U 6 U 10 U 6 U 6 U 6 U 8 UJ 6 U 6 U 
set-butylbenzene 6 U 6 U 10 U 6 U 6 U 6 U 8 U 6 U 6 U 
styrene 6 U 6 U 10 U 6 U 6 U 6 U 8 UJ 6 U 6 U 
tert-butylbenzene 6 U 6 U 10 U 6 U 6 U 6 U 6 UJ 6 U 6 U 
tetrachloroethene 6 U 6 U 10 U 6 U 6 U 6 u 8 U 6 U 6 U 
toluene 6 U 1 J 3 J 6 U 6 U 6 U 8 U 6 U 6 U 
trans-1,3-dichloropropene 6 U 6 U 10 U 6 U 6 U 6 U 8 U 6 U 6 U 
trichloroethene 6 U 6 U 10 U 6 U 6 U 6 U 6 U 6 U 6 U 
trichlorofluoromethane 12 U 12 U 20 U 13 U 12 U 12 U 16 U 13 U 12 U 
vinyl chloride 12 U 12 U 20 U 13 U 12 U 12 U 16 U 13 U 12 U 

1 xylene (total) 6 U 6 u 2 J 6 U 6 U 6 U 8 UJ 6 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 cnteria. 

I I I 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

PESTlClDESlPCBS 

S6-TP-35-08 

S6-TP-35-08 

Trench 4 

02l21197 

@kg 

S6-TP-36-07 

S6-TP-36-07 

Trench 4 

02121197 

u&t 

S6-TP-36-09 

S6-TP-36-09 

Trench 4 

02/21/97 

@kg 

S6-TP-38-01 

S6-TP-38-01 

Trench 4 

02/24/97 

Wkg 

S6-TP-38-07 

S6-TP-38-07 

Trench 4 

02/24197 

wlkg 

S6-TP-38-08 

S6-TP-38-08 

Trench 4 

02/24/97 

Wkg 

S6-TP-38-Wl 

S6-TP-38-WI 

Trench 4 

02/24/97 

Wkg 

S6-TP-39-08 

S6-TP-39-08 

Trench 4 

02/25/97 

Wkg 

S6-TP-39-09 

S6-TP-39-09 

Trench 4 

02/25/97 

Wkg 

Aroclor-1016 41 U 41 U 65 UR 42 U 41 U 39 U 53 U 42 U 41 1 

Aroclor-I 221 83 U 83 U 130 UR 85 U 83 U 78 U 110 U 86 U 82 1 

Aroclor-1232 41 U 41 U 65 UR 42 U 41 U 39 U 53 U 42 U 41 1 

Aroclor-1242 41 U 41 U 65 UR 42 U 41 U 39 U 53 U 42 U 41 1 

Aroclor-1248 41 U 75 J 710 L 42 U 41 U 39 U 53 U 42 U 41 1 

Aroclor-1254 41 U 41 U 65 UR 42 U 41 U 39 U 69 42 U 41 1 
hr.-b-hr.4 7lm 42 I 19 II zan I A? II A4 II -20 II f.7 .I A? II A, I 

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: S6-TP-40-03 

LOCATION: S6-TP-40-03 

DATA SOURCE: Trench 4 

SAMPLE DATE: 02/25/97 

INORGANICS wlkg 

S6-TP-40-06 

S6-TP-40-06 

Trench 4 

02/25/97 

mdkg 

S6-TP-40-06-DU 

S6-TP-40-06 

Trench 4 

02/25/97 

wlkg 

s6-SB-1 a05 

s6-SB-1 a05 

Trench 11 

az24t97 

mgN 

S6-SB-la07 

SG-SB-1 a07 

Trench 11 

azi24i97 

mglkg 

SG-SB-1904 

S6-SB-1904 

Trench 11 

azf25197 

wM 

SG-SB-1906 

SG-SB-1906 

Trench 11 

azf25t97 

mdkg 

S6-SB-2005 

S6-SB-2005 

Trench 11 

az25f97 

m!Skg 

S6-SB-2104 

S6-SB-2104 

Trench 11 

a2/25/97 

w$kg 
aluminum 
antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 
iron 
lead 
magnesium 
manganese 
mercury 
nickel 
potassium 

I selenium 
silver 
sodium 
thallium 
vanadium 
zinc 

a330 7790 9280 4140 16400 7980 10300 9540 4100 
6.7 L 2.8 L a.4 68 L 2.5 UL a.4 L 2.4 UL 2.5 UL 11.4 L 

19.8 K 9.2 K 20.4 K 26.4 a.1 20.3 K 5.2 K 5.9 K 25.5 K 
173 100 194 211 L 59.6 la4 38.6 27.4 234 L 

0.55 0.75 0.53 0.38 1.1 0.57 1 0.97 0.4 
66.9 J 14.6 J 72 55.2 0.63 U 48.5 J 0.59 u 0.62 U 135 J 

27900 J 10700 J 31100 J 123000 J 976 J 63700 J 675 J 1080 J 94900 J 
2680 J 1110 J 3050 22900 26.8 5540 J 14.9 J 9.2 J 5690 J 

38.1 J 17.7 J 43.2 53.3 K a.9 33.8 J a J 11.9 J 63.4 J 
162 65.5 197 598 20.1 313 25.8 10.4 361 

143000 49100 167000 J 261000 J 24700 J 128000 15100 11700 261000 
57.3 2819 73.6 120 10.7 97.1 7.1 K 3.8 K 152 

2360 J 1430 J 2610 3330 2950 2430 J 1490 J 723 J 3600 J 
699 J 608 J 757 J 1320 227 731 J 444 J 637 J a52 J 

-1.6 0.18 1.5 4 0.13 u 2.8 0.12 u 0.12 u 5.6 
30.5 K 15.7 K 34.3 K 126 16.1 62.3 K 10.1 K 9.1 57.1 K 

529 494 583 523 U 991 543 474 351 324 
5.8 U 5.1 U 6.1 U 13.9 UL 5 UL 7.4 U 4.8 u 5 U 6.6 U 

246 J 103 J 290 226 1.2 K la4 J 0.69 J 0.65 J 308 J _ 
84.1 77 83.6 223 98.4 162 99 100 173 
35.9 J 9.3 J 34.5 J 69.9 K 6.7 K 32.8 J 3.6 UJ 3.7 UJ 74.9 J 
31.8 K 21.8 33 K 1.7 U 36.8 24.7 K 19.8 16.6 22.6 K 

198 J 76.4 J 238 J 700 35.2 375 J la.7 J 20.1 J 410 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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SAMPLE NUMBER: S6-TP-40-03 S6-TP-40-06 S6-TP-40-06-DU s6-se-1805 SG-SB-1 a07 SG-SB-1904 SG-SB-1906 S6-SB-2005 S6-SB-2104 

LOCATION: S6-TP-40-03 S6-TP-40-06 S6-TP-40-06 ~~~~-1805 s6-sB-1 a07 SG-SB-1904 S6-SB-1906 S6-SB-2005 S6-SB-2104 

DATA SOURCE: Trench 4 Trench 4 Trench 4 Trench 11 Trench 11 Trench 11 Trench 11 Trench 11 Trench 11 

SAMPLE DATE: a2/25/97 a2/25/97 az25197 a2/24/97 a2/24/97 a2/25/97 02125197 a2/25/97 az25/97 

SEMIVOLATILES wlkg Wkg Wkg uglkg wlkg Wkg Wkg Wkg Wb 

1.2,3-trichlorobenzene 7 U 6 u a U a7 U 6 u 9 U 6 U 6 u a 1 
1,2,4-trichlorobenzene 7 U 6 u a U a7 U 6 u 9 U 6 U 6 u a 1 
1,2.4-trimethylbenzene 7 U 6 u a U a7 U 6 u 9 U 6 U 6 u a 1 
1,2dichlorobenzene 7 U 6 u a U a7 U 6 u 9 U 6 U 6 u a U 
1,3,5-trimethylbenzene 7 U 6 u a U a7 U 6 u 9 U 6 U 6 u a 1 
1 .Jdichlorobenzene 7 U 6 u a U a7 U 6 u 9 U 6 U 6 u a L 
1,4dichlorobenzene 7 U 6 u a U a7 U 6 u 9 U 6 U 6 u a U 
2,2’-oxybis(l-chloropropane) 480 U 420 U 500 u 1200 U 410 U 610 U 390 U 410 U 550 U 
2,4,5-trichlorophenol 480 U 420 U 500 u 1200 U 410 U 610 U 390 U 410 U 550 L; 
2.4,6-trichlorophenol 480 U 420 U 500 u 1200 U 410 U 610 U 390 U 410 U 550 U 
2,4dichlorophenol 480 U 420 U 500 u 1200 U 410 U 610 U 390 U 410 U 550 U 
2,4dimethylphenol 480 U 420 U 500 u 1200 U 410 U 610 U 390 U 410 U 550 U 
2.4dinitrophenol 480 U 420 U 500 u 1200 U 410 U 610 U 390 U 410 U 550 U 
2,rldinitrotoluene 480 U 420 U 500 u 1200 U 410 U 610 U 390 U 410 U 550 U 
2,6dinitrotoluene 480 U 420 U 500 u 1200 U 410 U 610 U 390 U 410 U 550 U 
P-chlorophenol 480 U 420 U 500 u 1200 U 410 U 610 U 390 U 410 U 550 U 
P-methylnaphthalene 480 U 420 U 500 u 1200 U 410 U 610 U 390 U 410 U 550 U 
2-methylphenol 480 U 420 U 500 u 1200 U 410 U 610 U 390 U 410 U 550 U 
L-nitroaniline 480 U 420 U 500 u 1200 U 410 U 610 U 390 U 410 U 550 U 
2nitrophenol 480 U 420 U 500 u 1200 U 410 U 610 U 390 U 410 U 550 U 
3.3’-dichlorobenzidine 480 U 420 U 500 u 1200 U 410 U 610 U 390 U 410 U 550 U 
3-nitroaniline 480 U 420 U 500 u 1200 U 410 U 610 U 390 U 410 U 550 U 
4,6dinitro-2-methylphenol 480 U 420 U 500 u 1200 U 410 U 610 U 390 U 410 U 550 U 
4-bromophenyl phenyl ether 480 U 420 U 500 u 1200 U 410 U 610 U 390 U 410 U 550 U 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantjtatfon 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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SEMIVOLATILES I udkg I udkg I Wkg 

benzo(g,h.i)perylene 460 U 420 U 500 U 
benzo(k)fluoranthene 460 U 420 U 500 U 
benzoic acid 460 U 420 U 500 U 
benzyl alcohol 460 U 420 U 500 U 
beta-chloronaphthalene 480 U 420 U 500 U 
b&(2-chloroethoxy)methane 480 U 420 U 500 U 
bis(2-chloroethyl)ether 480 U 420 U 500 U 
bis(2ethylhexyl)phthalate 480 U 420 U 63 J 
butylbenzylphthalate 480 U 420 U 500 U 
chrysene 480 U 420 U 500 U 
di-n-butylphthalate 480 U 420 U 36 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 _- 
u -- 
UJ -- 
UL -- 
UR -- 
L __ 
K -- 
6 -- 
D -_ 

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. 
Dncitivn result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 
1 1 dichloroethene 1 
l,l-dichloropropene 
1.2,3-trichloropropane 
1,2-dibromo-3-chloropropane 
1,2-dibromoethane 
1,2dichloroethane 
1,2-dichloroethene (total) 
1,2dichloropropane 
1.3-dichloropropane 
2,2dichloropropane 
2-butanone 
2-hexanone 
4-chlorotoluene 
4-methyl-2-pentanone 
acetone 
benzene 
bromobenzene 
bromochloromethane 
bromodichloromethane 
bromoform 
bromomethane 
carbon disulfide 
carbon tetrachloride 
chlorobenzene 
chloroethane 

S6-TP40-03 S6-TP-40-06 S6-TP-40-06-DU SG-SB-1805 S6-SB-1807 S6-SB-1904 S6-SB-1906 S6-SB-2005 S6-SB-2104 

S6-TP-40-03 S6-TP-40-06 S6-TP-40-06 SG-SB-1805 S6-SB-1807 SG-SB-1904 SG-SB-I 906 S6-SB-2005 S6-SB-2104 

Trench 4 Trench 4 Trench 4 Trench 11 Trench 11 Trench 11 Trench 11 Trench 11 Trench 11 

02/25/97 02/25/97 02125197 02124197 02/24/97 02/25/97 02/25197 02/25/97 02/25/97 

wlkg udkg Wkg Wkg Wkg wlkg Wkg Wkg w/kg 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 

15 U 13 U 15 U 170 U 13 U 19 U 12 U 12 U 17 U 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 

73 UJ 63 U 76 U 870 U 63 U 92 UJ 60 UJ 62 UJ 83 U 
29 U 25 U 30 U 350 U 25 U 37 U 24 U 25 U 33 u 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 

29 U 25 U 30 U 350 U 25 U 37 U 24 U 25 U 33 U 
81 J 63 U 35 J 870 U 63 U 98 J 60 UJ 62 UJ 83 U 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 

15 U 13 U 15 U 170 U 13 U 19 U 12 U 12 U 17 U 
7 ‘U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 
7 U 6 U 8 U 87 U 6 U 9 U 6 U 6 U 8 U 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 U 

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. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 

chloroform 
chloromethane 
cis-1,3dichloropropene 
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 
.,., be..- 

S6-TP-40-03 S6-TP-40-06 S6-TP-40-06-DU S6-SB-1805 SG-SB-1807 SG-SB-1904 SG-SB-1906 S6-SB-2005 S6-SB-2104 

S6-TP-40-03 S6-TP-40-06 S6-TP-40-06 S6-SB-1805 S6-SB-1807 S6-SB-1904 SG-SB-1906 S6-SB-2005 S6-SB-2104 

Trench 4 Trench 4 Trench 4 Trench 11 Trench 11 Trench 11 Trench 11 Trench 11 Trench 11 

02mY97 02/25/97 02125197 02124197 02/24/97 02125197 02/25/97 02125197 02125197 

wh @kg Wkg uglkg Wkg uglkg Wkg wlkg Wkg 
7 U 6 u a U 87 U 6 u 9 U 6 U 6 u a 1 

15 U 13 U 15 U 170 U 13 U 19 U 12 U 12 U 17 1 

7 U 6 u a U 87 U 6 u 9 U 6 U 6 u a 1 

7 U 6 U a U 87 U 6 u 9 U 6 U 6 u a 1 

15 U 13 U 15 U 170 U 13 U 19 U 12 U 12 U 17 1 

7 U 6 u a U 87 U 6 u 9 U 6 U 6 u a 1 

7 U 6 u a U 87 U 6 u 9 U 6 U 6 u a 1 

7 U 6 u a U 87 U 6 u 9 U 6 U 6 u a 1 

7 U IO B 8 U 87 U 6 u a B 6 U 6 U 24 E 
7 U 8 u a U 87 U 6 u 9 U 6 U 6 u a 1 

7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 U 8 L 
7 U 6 u a U 87 U 6 u 9 U 6 U 6 u a 1 

7 U 6 u a U 87 U 3 J 9 U 6 U 6 u a 1 

7 U 6 u a U 87 U 0.9 J 9 U 6 U 6 U 8 1 
7 U 6 u a U 87 U 6 u 9 U 6 U 6 u 8 1 
7 U 6 u a U 87 U 6 u 9 U 6 U 6 U 8 L 
7 U 6 U a U 28 J 6 u 9 U 6 U 6 u a L 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 u2 u 
7 U 6 U 8 U 87 U 6 u 9 U 6 U 6 u a c 
7 U 6 U 8 U 87 U 6 U 9 U 6 U 6 U 8 L 

15 U 13 U 15 U 170 U 13 U 19 U 12 U 12 U 17 L 
15 U 13 U 15 U 170 U 13 U 19 U 12 U 12 U 17 L 

f c . 

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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PESTICIDESIPCBS Wkg Wkg 

Trench 4 

02/25/97 

wlkg 

Aroclor-1018 96 U 42 1 50 1 

Aroclor-1221 190 U 85 1 100 1 
Aroclor-1232 96 U 42 1 50 1 

Aroclor-1242 98 U 42 1 50 1 

Aroclor-1248 96 U 42 1 50 1 
Aroclor-I 254 96 U 42 1 50 1 
Aroclor-1260 300 80 200 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

S6-TP-40-06-DU 

S6-TP-40-06 

- 
1 
I 

J 
1 
J 

1 

I 
I 
J 

- 

SG-SB-I 805 

SG-SB-I 805 

Trench 11 

02124197 

Wkg 

120 1 

230 1 

120 1 

120 1 

120 1 
750 . 
440 . 

S6-SB-1807 SG-SB-1904 

S6-SB-1807 SG-SB-1904 

i 

Trench 11 Trench 11 

02/24/97 02/25/97 

Wkg Wkg 

41 U 120 1 

84 U 250 I 
41 U 120 I 
41 U 120 I 
41 U 120 I 
41 U 610 
41 U 120 t 

SG-SB-1906 

S6-SB-1906 

S6-SB-2005 

S6-SB-2005 

S6-SB-2104 

S6-SB-2104 

Trench 11 

02/25/97 

‘Nkg 

Trench 11 

02/25/97 

Wkg 

Trench 11 

02/25/97 

wh 

39 1 41 U 110 1 
80 1 83 U 220 1 
39 1 41 u 110 u 
39 1 41 U 110 1 
39 1 41 1 110 1 

39 1 41 U 110 1 
39 1 41 1 760 

__ 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 controt 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-3806 

S6-SB-3806 

Trench 12 

03/l 2/97 

S6-SB-3904 

S6-SB-3904 

Trench 12 

03/l 2197 

S6-SB-3909 

S6-SB-3909 

Trench 12 

03/12l97 

S6-SB-4002 

S6-SB-4002 

Trench 12 

03/1.7/97 

S6-SB-4005 

S6-SB-4005 

Trench I 2 

03/12/97 
II 

wfkg wh wlkg m@kg ,,I,.. mm8 
10400 J 4350 J 9800 J 13000 J 18200 ’ J 

2.5 UL 6.4 L 2.4 UL 2.9 UL 3 2.6 UL 

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: S6-SB-2504 S6-TP02-01 S6-TP04-01 S6-SB-3804 S6-SB-3806 S6-SB-3904 S6-SB-3909 S6-SB-4002 S6-SB-4005 

LOCATION: S6-SB-2504 S6-TP02-01 S6-TP04-01 S6-SB-3804 S6-SB-3806 S6-SB-3904 S6-SB-3909 S6-SB-4002 S8-SB-4005 

DATA SOURCE: Trench 11 Trench 11 Trench 11 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 

SAMPLE DATE: 02125197 03/l 2197 03/l 2/97 03/12/97 03/12/97 03/l 2/97 03/l 2l97 

SEMIVOLATILES w’kg Wkg @kg w’kg w’kg w’kg w’kg @kg ug’kg 

1,2,3-trichlorobenzene 7 U n/a n/a 10 U 6 U 10 UJ 6 u 7 U 6 U 

1,2.4-trichlorobenzene 7 U n/a n/a 10 U 6 U 10 UJ 6 U 7 U 6 U 

1,2,4-trimethylbenzene 7 U n/a n/a 10 U 6 U 10 UJ 6 u 7 UJ 6 U 

1,2dichlorobentene 7 U nla n/a IO U 6 U 10 UJ 6 u 7 U 6 U 

1,3,5-trimethylbenzene 7 U n/a n/a 10 U 6 U IO UJ 6 u 7 UJ 6 U 
1,3dichlorobenzene 7 U n/a n/a 10 U 6 U 10 UJ 6 u 7 UJ 6 U 

1,4dichlorobenzene 7 U n/a n/a 10 U 6 U 10 U 6 u 7 U 6 U 

2,2’-oxybis(l-chloropropane) 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 U 

2,4,5trichlorophenoI 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 U 

2,4,6-trichlorophenol 430 U n/a nla 650 U 410 U 670 U 390 U 480 U 430 U 

2,4dichlorophenol 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 U 

2,4-dimethylphenol 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 U 

2,4dinitrophenol 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 U 

2,4dinitrotoluene 430 U n/a n/a 650 U 410 U 870 U 390 U 480 U 430 U 

2,6-dinitrotoluene 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 U 

2-chlorophenol 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 U 

2-methylnaphthalene 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 U 

2-methylphenol 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 U 

2nitroaniline 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 U 

2nitrophenol 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 U 

3,3’-dichlorobenzidine 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 U 

3-nitroaniline 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 U 

4,6-dinitro-2-methylphenol 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 U 

4-bromophenyl phenyl ether 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 t0 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. 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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SAMPLE NUMBER: S6-SE-2504 S6-TP02-01 S6-TP04-01 S6-SB-3804 S6-SB-3806 S6-SB-3904 S6-SB-3909 S6-SB-4002 S6-SB-4005 

LOCATION: S6-SB-2504 S6-TP02-01 S6-TP04-01 S6-SB-3804 S6-SB-3806 S6-SB-3904 S6-SB-3909 S6-SB-4002 S6-SB4005 

DATA SOURCE: Trench 11 Trench 11 Trench 11 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 

SAMPLE DATE: 02/25/Q? OYlZ97 03/12/97 03/12/97 03/12/97 03/12/97 03/l 2/97 

SEMIVOLATILES w/kg w/kg w/kg w/kg Wkg w/kg w/kg Wkg w/kg 
4-chloro-3-methylphenol 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 1 
4chloroaniline 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 1 
4-chlorophenyl phenyl ether 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 1 

4-methylphenol 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 1 
4nitroaniline 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 436’ 1 

4nitrophenol 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 1 
N-nitrosodi-n-propylamine 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 1 

N-nitrosodiphenylamine 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 1 

acenaphthene 430 U n/a n/a 650 U 410 U 670 U 390 U 49 J 430 1 

acenaphthylene 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 1 

anthracene 430 U n/a n/a 650 U 410 U 670 U 390 U 180 J 430 1 

benz(a)anthracene 430 U n/a n/a 180 J 410 U 91 J 390 u 1500 64 . 

benzo(a)pyrene 430 U n/a n/a 210 J 410 U 110 J 390 U 2800 95 . 
benzo(b)fluoranthene 430 U n/a nla 650 U 410 U 670 U 390 u 4100 110 . 
benzo(g.h.i)perylene 430 U n/a n/a 300 J 410 U 670 U 390 U 200 J 430 1 

benzo(k)fluoranthene 430 U n/a n/a 650 U 410 U 670 U 390 U 1600 91 . 
benzoic acid 430 U n/a n/a 650 U 410 U 670 U 390 U 290 B 430 1 
benzyl alcohol 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 1 

beta-chloronaphthalene 430 ,lJ n/a n/a 650 U 410 U 670 U 390 U 480 U 430 1 

bis(2-chloroethoxy)methane 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 1 

bis(2-chloroethyl)ether 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 1 

bis(2-ethylhexyl)phthalate 430 U n/a n/a 1500 410 u 5400 390 U 1800 170 . 
butylbenzylphthalate 430 U n/a n/a 70 J 410 U 670 U 390 U 480 U 430 1 

chrysene 430 U n/a n/a 190 J 410 U 170 J 390 U 1600 76 . 
di-n-butylphthalate 430 U n/a n/a 650 U 410 U 670 U 390 U 480 U 430 1 

%...?^ 
Jlt3: 

J -- 
U 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantttation 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 -- 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 conlrol criteria. 
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NAiNC, WARMINSTER, PENNSYLVANIA 

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. 

-- 
g -- 

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. 

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 I I I 
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TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 
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SAMPLE NUMBER: S6-SB-2504 S6-TP02-01 S6-TP04-01 S6-SB-3804 S8-SB-3806 S6-SB-3904 S6-SB-3909 S6-SB4002 S6-SB-4005 

LOCATION: S6-SB-2504 S6-TP02-01 S6-TP04-01 S6-SB-3804 S6-SB-3806 S6-SB-3904 S6-SB-3909 S6-SB-4002 S6-SB-4005 

DATA SOURCE: Trench 11 Trench 11 Trench 11 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 

SAMPLE DATE: 02125197 03/12/97 03/l 2l97 03/12/97 03112197 03/12/97 03112f97 

VOLATILES w/kg w/kg w/kg w/kg Wkg Wkg w/kg w#kg w/kg 
1,ldichloroethene 7 U 19 U 11 U 10 U 6 U 10 U 6 u 7 U 6 1 
1 ,ldichloropropene 7 U n/a n/a 10 U 6 U 10 U 6 u 7 U 6 L 
1,2.3-trichloropropane 7 U nla n/a 10 U 6 U 10 UJ 6 u 7 UJ 6 1 
1,2dibromo-3chloropropane 13 U n/a n/a 20 U 12 U 20 UJ 12 U 14 U 13 1 
1,2dibromoethane n/a n/a 10 U 6 U 10 U 6 u 7 U 6 1 
1,2dichloroethane 7 U 19 U 11 U 10 U 6 U 10 U 6 u 7 U 6 1 
1.2-dichloroethene (total) 7 U 19 U 11 U 10 U 6 U 10 U 6 u 7 U 6 1 
1.2dichloropropane 7 U 19 U 11 U 10 U 6 U 10 U 6 u 7 U 6 1 
1,3dichloropropane 7 U n/a n/a 10 U 6 U 10 UJ 6 u 7 U 6. 1 
2,2dichloropropane 7 U n/a n/a 10 U 6 U 10 UJ 6 u 7 U 6, 1 
2-butanone 65 UJ 19 U 11 U 98 U 61 U 100 U 59 U 72 U 64 1 
2-hexanone 26 U 19 U 11 U 39 U 25 U 41 U 24 U 29 U 28 1 
4-chlorotoluene 7 U n/a n/a 10 U 6 U 10 UJ 6 u 7 UJ 6 1 
4-methyl-2-pentanone 26 U 19 U 11 U 39 U 25 U 41 U 24 U 29 U 26 1 
acetone 81 J 19 u 3 U 98 U 61 UJ 22 J 59 UJ 24 J 64 U. 
benzene 7 U 19 U 11 U 10 U 6 U 10 U 6 u 7 U 6 1 
bromobenzene 7 U n/a n/a 10 U 6 U 10 UJ 6 u 7 UJ 6 1 
bromochloromethane 7 U n/a n/a 10 U 6 U 10 U 6 u 7 U 6 1 
bromodichloromethane 7 U 19 U 11 U 10 U 6 U 10 U 6 u 7 U 6 1 
bromoform 7 U 19 U 11 U 10 U 6 U 10 U 6 u 7 UJ 6 1 
bromomethane 13 U 19 U 11 U 20 U 12 U 20 U 12 U 14 U 13 1 
carbon disulfide 7 U 19 U 11 U 10 U 6 U 10 U 6 u 7 U 6 I 
carbon tetrachloride 7 U 19 U 11 U 10 U 8 U 10 U 6 U 7 U 6 I 
chlorobenzene 7 U 19 U 11 U 10 U 6 U 10 U 6 u 7 UJ 6 t 
chloroethane 13 U 19 U 11 U 20 U 12 U 20 U 12 U 14 U 13 I 

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 technrcal 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: 
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 I I I I I I I I I 

I 
I 
I 
I 
I 
I 
I 
I 
J 
I 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

/ 1 I I I I I 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

PESTICIDESIPCBS 

4,4’-DDD 
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 

endosulfan I 
endosulfan II 
endosulfan sulfate 
endrtn 
endrin aldehyde 
endrin ketone 
gamma-BHC (Lindane) 
gamma-chlordane 

NOTES. 
J _- 
U -_ 
UJ -- 
UL -- 
UR - 
L -- 
K -- 
B -- 
R -- 

TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER. PENNSYLVANIA 

86-88-2504 S6-TP02-01 

S6-SB-2504 S6-TP02-01 

I 
Trench 11 Trench 11 

02/25/97 w/kg w/kg 
n/a 6.3 L 

n/a 8.3 c 

n/a 6.3 1 

43 U 63 L 
87 U 130 1 

43 U 63 1 

43 U 63 L 

43 U 63 1 

43 U 61 . 
17 J 63 L 

nla 3.2 1 

nla 3.2 1 

nla 8.4 . 

n/a 3.2 1 

nla 3.2 L 

n/a 6.1 . 
n/a 3.2 L 

nla 6.3 c 

n/a 6.3 1 

n/a 6.3 I 

n/a 6.3 c 

n/a 6.3 L 

n/a 3.2 c 

n/a 92 . 

S6-TP04-01 

S6-TP04-01 

Trench 11 

w/kg 

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 
n/a 

S6-SB-3909 

S6-SB-3909 

Trench 12 

w/kg 

n/a 
n/a 
n/a 

39 U 
79 U 
39 U 
39 U 
39 U 
39 U 
39 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 
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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 

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-2504 S6-TP02-01 S6-TP04-01 S6-SB-3804 S6-SB-3806 S6-SB-3904 S6-SB-3909 S6-SB-4002 S6-SB-4005 

LOCATION: 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 

DATA SOURCE: Trench 11 Trench 11 Trench 11 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 

SAMPLE DATE: 

PESTlClDESlPCBS 

heptachlor 
heptachlor epoxide 
methoxychlor 

~ toxaphene 

02/25/97 

Wkg 
n/a 
n/a 
n/a 
nla 

Wkg 
3.2 
3.2 

32 
320 

03/l 2197 
I 

03112197 03/12/97 03/l 2l97 03/l z97 03/12197 

wlkg Wkg @kg Wb udkg ‘-@kg udkg 
U n/a da da n/a n/a n/a n/a 
U n/a n/a n/a n/a n/a n/a n/a i 
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 

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 

1 I I I I I I I I I I 
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ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

. SAMPLE NUMBER: S6-SB-4104 S6-SE-4106 S6-SBO3-09 S6-TP09-01 

LOCATION: S6-SB-4104 S6-SB-4106 S6-SBO3-09 S6-TP09-01 

DATA SOURCE: Trench 12 Trench 12 Trench 12 Trench 12 

SAMPLE DATE: 03/12/97 03/12/97 

thallium 7.6 J 4.6 J 0.89 U 0.66 u 
vanadium 22.9 6.8 26 8 32.2 
zinc 285 J 9.1 J 19.6 50.4 

NOTES: 

mcVkg wh 
17900 24000 

9.7 U 14.4 . 
5.8 4.4 

51.9 54.9 
0.96 1.5 
0.42 U 0.34 L 

1330 1750 
26 21.9 
11.9 10.4 
15.3 16 

19500 J 19100 
10.8 12.9 

1480 2020 
466 295 

0.06 L 0.05 L 
11.7 15.7 ? 

777 1580 
0.84 U 0.68 u 
1.1 U 0.86 u 

48.5 52.8 U 
0.84 U 0.68 u 

25.4 28 
23.2 23.8 

DRAFT 
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33.3 1 34.6 1 24.7 
23.1 KI 34.6 (38 . 

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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TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER. PENNSYLVANIA 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

1,2,3-trichlorobenzene 
1,2,4-trichlorobenzene 
1,2,4-trimethylbenzene 

1,3,5-trimethylbenzene 
1,3dichlorobenzene 
1,4dichlorobenzene 
2,2’-oxybis(l-chloropropane) 
2,4,5trichlorophenoI 
2.4,6-trichlorophenol 
2,4dichlorophenol 
2.4dimethylphenol 
2,4dinitrophenol 
2,4dinitrotoluene 
2,6dinitrotoluene 
2chlorophenol 
2-methylnaphthalene 
2-methylphenol 
2nitroaniline 
2-nitrophenol 
3,3’-dichlorobenzidine 
3-nitroaniline 
4,6-dinitro-2-methylphenol 

S6-SB-4104 S6-SB-4106 S6-SBO3-09 S6-TP09-01 SG-TPI O-02 S6-TP26-03 S6-SB-3304 SG-SBI O-05 S6-SB-2603 

S6-SB-4104 S6-SB-4106 S6-SBO3-09 S6-TP09-01 SG-TPI O-02 S6-TP26-03 S6-SB-3304 S6-SBIO-05 S6-SB-2603 

Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 13 Trench 13 Trench 6B 

03/12/97 03/12/97 03/l l/97 02/26/97 

ug’kg ug’kg W‘g wlkg w/kg Wkg @kg @kg Wkg 

7 U 6 U n/a n/a n/a n/a 6 U n/a 6 U 
7 U 6 U n/a n/a 390 U nla 6 U n/a 6 U 
7 U 6 U n/a n/a n/a n/a 6 U n/a 6 U 

n/a 6 U 
7 U 6 U n/a n/a n/a n/a 6 U n/a 6 U 
7 U 6 U n/a n/a 390 U n/a 6 U n/a 6 U 
7 U 6 U n/a n/a 390 U n/a 6 U n/a 6 U 

470 U 410 U n/a n/a 390 U n/a 410 U n/a 390 U 
470 U 410 U n/a n/a 980 U n/a 410 U n/a 390 U 
470 U 410 U n/a n/a 390 U n/a 410 U n/a 390 U 
470 U 410 U n/a n/a 390 U n/a 410 U n/a 390 ‘U 
470 U 410 U n/a n/a 390 U n/a 410 U n/a 390 U 
470 U 410 U n/a n/a 980 U n/a 410 U n/a 390 U 
470 U 410 U n/a n/a 390 U n/a 410 U n/a 390 U 
470 U 410 U n/a n/a 390 U nla 410 U n/a 390 U 
470 U 410 U n/a n/a 390 U n/a 410 U n/a 390 U 
470 U 410 U n/a n/a 390 U n/a 410 U n/a 390 U 
470 U 410 U n/a n/a 390 U n/a 410 U n/a 390 U 
470 U 410 U n/a n/a 980 U n/a 410 U n/a 390 U 
470 U 410 U n/a n/a 390 U n/a 410 U n/a 390 U 
470 U 410 U n/a n/a 390 u n/a 410 U n/a 390 U 
470 U 410 U n/a n/a 980 U n/a 410 U n/a 390 U 
470 U 410 U n/a n/a 980 U n/a 410 U n/a 390 U 

n/a 390 U 

I 

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. 
__ No’n-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 I I I I I I I I I 
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SAMPLE NUMBER: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 
4-chloro-3-methylphenol 
4chloroaniline 
4-chlorophenyl phenyl ether 
4-methylphenol 
4-nitroaniline 
4-nitrophenol 
N-nitrosodi-n-propylamine 
N-nitrosodiphenylamine 
acenaphthene 
acenaphthylene 
anthracene 
benz(a)anthracene 
bento(a)pyrene 
benzo(b)fluoranthene 
benzo(g,h,i)perylene 
benzo(k)fkroranthene 
benzoic acid 
benzyl alcohol 
beta-chloronaphthalene 
bis(2-chloroethoxy)methane 
bis(2chloroethyl)ether 
bis(2-ethylhexyl)phthalate 
butylbenzylphthalate 
carbazole 
chrysene 

TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

w/kc! Wkg 

470 U 410 l. 
470 U 410 u 
470 U 410 U 
470 U 410 U 
470 U 410 U 
470 U 410 U 
470 U 410 U 
470 U 410 U 
470 U 410 U 

89 J 410 U 
340 J 410 U 
610 410 U 
450 J 410 U 

1600 410 U 
110 J 410 U 
530 410 U 
470 U 410 U 
470 U 410 U 
470 U 410 U 
470 U 410 U 
470 U 410 U 
210 J 110 J 

55 J 410 U 
n/a n/a 

1100 410 U 

NAWC, WARMINSTER. PENNSYLVANIA 

S6-SBO3-09 S6-TP09-01 

S6-SBO3-09 S6-TP09-01 

Trench 12 Trench 12 

ug’kg 
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 
nla 
n/a 
n/a 

ug’kg ug’kg 
n/a 390 
n/a 390 
n/a 390 
n/a 390 
n/a 980 
n/a 980 
n/a 390 
n/a 390 
n/a 390 
n/a 390 
n/a 390 
n/a 390 
n/a 390 
n/a 390 
n/a 390 
n/a 390 
n/a n/a 
n/a n/a 
nla 390 
n/a 390 
n/a 390 
n/a 45 
n/a 390 
n/a 390 
n/a 390 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

w’kg 
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 
n/a 

S6-SB-3304 

S6-SB-3304 

Trench 13 

0311 II97 

w’kg 

410 1 
410 1 

410 1 

410 1 
410 1 
410 1 
410 1 
410 1 

410 1 

410 1 

410 1 

130 . 
410 1 

410 1 
410 L 
410 1 
410 L 
410 L 
410 L 
410 L 
410 L 
410 U 
410 U 

n/a 
410 U 

S6-SBIO-05 

SG-SBI O-05 

Trench 13 

w/kg 
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 
n/a 
n/a 

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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S6-SB-2603 

S6-SB-2603 

Trench 6B 

02/26/97 

Wh 
390 1 

390 1 

390 -i 

390 1 

390 1 

390 1 

390. 1 

390 1 

390 1 

390 L 

390 1 

390 L 

390 L 

390 u 

390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 

n/a 
390 U 
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TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 
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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,2,3cd)pyrene 
isophorone 
naphthalene 
nitrobenzene 
pentachlorophenol 
phenanthrene 
phenol 
pyrene 

VOLATILES 

S6-SB-4104 S6-SB-4106 S6-SBO3-09 S6-TP09-01 SG-TPI O-02 S6-TP26-03 S6-SB-3304 SG-SBI O-05 S6-SB-2603 

S6-SB-4104 S6-SB-4 106 S6-SBO3-09 S6-TP09-01 SG-TPl O-02 S6-TP26-03 S6-SB-3364 SG-SBI O-05 S6-SB-2603 

Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 12 Trench 13 Trench 13 Trench 6B 

03/l 2197 03/l 2/97 03/11197 02/26/97 

Wkg wikg Wkg WYkg ugikg wikg ugikg w/kg Wkg 
470 U 410 U nia nia 390 U nia 410 U n/a 390 U 

470 U 410 U nia nia 390 U nia 410 U nia 390 U 

470 U 410 U n/a nia 390 U nia 410 U nia 390 U 

470 U 410 U nia nia 390 U n/a 410 U nia 390 U 

470 U 410 U nia n/a 390 U n/a 410 U n/a 390 U 

470 U 410 U nia nia 390 U nia 410 U n/a 390 U 

1200 410 U nla nia 390 U nia 410 U nia 390 U 

470 U 410 U n/a n/a 390 U n/a 410 U n/a 390 U 

n/a nia 390 U n/a 410 U n/a 390 U 

7 U 6 U nia nia 390 U nia 6 U n/a 6 U 

470 U 410 U n/a n/a 390 U n/a 410 U nla 390 U 

470 U 410 U nia nia 390 U n/a 410 U n/a 390 U 

170 J 410 U nia n/a 390 U n/a 410 U nia 390 U 

470 U 410 U nla n/a 390 U n/a 410 U n/a 390 U 

7 U 6 U nia nia 390 U nia 6 U n/a 6 U 

470 U 410 U nia nia 390 U nia 410 U nia 390 U 

470 U 410 U nla n/a 980 U n/a 410 U n/a 390 U 

560 410 U nia n/a 390 U nia 410 U nia 390 U 

470 U 410 U n/a nia 300 U n/a 410 U nia 390 U 

1500 410 U n/a n/a 390 U n/a 410 U n/a 390 U 

Wkg wikg Wkg w/kg wikg wikg w&I Wkg ugikg 
1 ,I ,I ,2-tetrachloroethane 7 U 6 U nia n/a nia n/a 6 U n/a 6 U 

l,l,l-trichloroethane 7 U 6 U 14 U 12 U 12 U I3 U 6 U 12 U 6 U 

1 ,1,2,2-tetrachloroethane 7 U 6 U I4 U 12 U 12 U 13 U 6 U 12 U 6 U 

1 ,I ,2-trichloroethane 7 U 6 U 14 U 12 U 12 U 13 U 6 U 12 U 6 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. 

I I 

‘. I 

1 I I I I i I I I I 
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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 -- 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. 
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SAMPLE NUMBER: S6-SB-4104 

LOCATION: S6-SB-4104 

DATA SOURCE: Trench 12 

SAMPLE DATE: 03/l 2197 

SG-SB-4106 

S6-SB-4106 

Trench 12 

03/12/97 

S6-SBO3-09 

S6-SBO3-09 

Trench 12 

S6-TP09-01 

S6-TP09-01 

Trench 12 

SG-TPI O-02 

SG-TPI O-02 

Trench 12 

S6-TP26-03 

S6-TP26-03 

Trench 12 

S6-SB-3304 

S6-SB-3304 

Trench 13 

03/11197 

S6-SBIO-05 

SG-SBI O-05 

Trench 13 

S6-SB-2603 

S6-SB-2603 

Trench 6B 

02/26197 
I I I I I I I 

VOLATILES Wkg Wkg wikg ugikg wikg wW wikg w/kg ugikg 
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 nia n/a n/a 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 nia 6 U 
methylene bromide 7 U 6 U nia nia n/a nia 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 nia nia nia 6 U n/a 6 U 
n-propylbenzene 7 U 6 U nia n/a n/a nla 6 U n/a 6 U 
o-chlorotoluene 7 U 6 U nia n/a nia n/a 6 U nia 6 U 
p-isopropyltoluene 7 U 6 U n/a nla n/a n/a 6 U n/a 6 U 
set-butylbenzene 7 U 6 U nia n/a nia 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 
ted-butylbenzene 7 U 6 U nia 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-dichloropropene 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 nia n/a nia nia 13 U nla 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. 

:’ / 
I I I I I I I I I I I I I I ! 
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SAMPLE NUMBER: S6-SB-4104 

LOCATION: S6-SB-4104 

DATA SOURCE: Trench 12 

SAMPLE DATE: 03/l 2/97 

PESTlClDESlPCBS w’kg 

S6-SB-4106 

S6-SB-4106 

Trench 12 

03712197 

w’kg 

S6-SBO3-09 

S6-SBO3-09 

Trench 12 

w’ht 

S6-TP09-01 

S6-TP09-01 

Trench 12 

w’kg 

SG-TPI O-02 

S6-TPlO-02 

Trench 12 

w’kg 

S6-TP26-03 

S6-TP26-03 

Trench 12 

w’kg 

S6-SB-3304 

S6-SB-3304 

Trench 13 

03/l 1197 

w’kg 

SG-SBl O-05 

SG-SBI O-05 

Trench 13 

@kg 

S6-SB-2603 

S6-SB-2603 

Trench 68 

02/26/97 

wdkg 

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 n/a n/a 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 n/a 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 I 

190 U a3 U n/a n/a a0 U nla a4 U n/a 79 I 

93 U 41 U n/a nla 39 U n/a 41 U n/a 39 I 

93 U 41 U n/a n/a 39 U n/a 41 U n/a 39 I 

93 U 41 U n/a n/a 39 U n/a 41 U n/a 39 I 

180 41 U n/a n/a 7.2 J nla 41 U n/a 39 I 

270 11 J n/a n/a 39 U n/a 41 U n/a 39 I 

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 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 n/a n/a n/a 2 U n/a n/a n/a nla 

nla n/a n/a n/a 3.9 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 n/a n/a n/a 3.9 U n/a 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 n/a n/a nla 3.9 U n/a n/a n/a n/a 

n/a n/a n/a nla 3.9 U n/a 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 n/a 2 U n/a n/a n/a n/a 

n/a n/a nla 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: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

PESTICIDESIPCBS 

heptachlor 
heptachlor epoxide 
methoxychlor 

S6-SB-4104 

S6-SB-4104 

Trench 1’2 

03112797 

w’kg 
n/a 
n/a 
da 

S6-SB-4106 

S6-SB-4106 

Trench 12 

03/12/97 

S6-SBO3-09 

S6-SBO3-09 

Trench 12 

S6-TP09-01 

S6-TP09-01 

Trench 12 

SG-TPI O-02 

SG-TPl O-02 

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-SBI O-05 

Trench 13 

S6-SB-2603 

S6-SB-2603 

Trench 6B 

02’26197 

toxaphene 

I I I I I 

@kg Wkg w’kg w’kg w’kg @kg w’kg Wxt 
n/a n/a n/a 2 U n/a n/a n/a n/a 
n/a n/a n/a 2 U n/a n/a nla n/a 
n/a n/a n/a 20 U nia n/a n/a n/a 

I 

I 
I 

n/a I 
I 

n/a I 1 200 
I 

n/a UI 
I 

n/a n/a I n/a I n/a I 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 Quantitatton 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 j I I 1 I I 
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u 
03/11/97 

INORGANICS Wkg 
aluminum 11700 
antimony 2.5 1 

arsenic 9 F 
barium 41.6 
beryllium 0.99 
cadmium 0.61 1 
calcium 1000 
chromium 23.6 
cobalt 5.5 I 

1 11.6 
i 17200 

lead I -- magnesium 
11 manganese 

mercury 
nickel 
potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 

NOTES: 
J -_ 
u -- 
UJ -- 

;; 1 
L __ 
K -_ 
B __ 
R -- 

9.6 I 
2060 

151 
0.12 1 

10.9 
654 

4.9 1 

0.75 c 
83.8 

a.2 k 
29.3 
24.6 F 

TABLE 2 
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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 
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 

LOCATION: S6-SB-3703 

DATA SOURCE: Trench 6B 

SAMPLE DATE: WI 1197 

SEMIVOLATILES ww 

S6-SBO4-06 

S6-SBO4-06 

Trench 68 

wlkg 

S6-TP-27-06 

S6-TP-27-06 

Trench 6B 

Q2/17/97 

Wkg 

S6-TP-27-10 

S6-TP-27-10 

Trench 66 

02117197 

Wkct 

S6-SB-3211 

S6-SB-3211 

Trench 6D 

02/26/97 

Wkg 

S6-SBO9-02 

S6-SBO9-02 

Trench 6D 

Wkg 

SG-TPI 3-01 

SG-TPI 3-01 

Trench 6D 

wlkg 

S6-TPl4-02 

SG-TPI 4-02 

Trench 6D 

wlkg 

S6-TPl4-02-DUP 

SG-TPI 4-02 

Trench 6D 

@kg 

- .“” - .-- - .-- . .” . ..- .-- 

2-chlorophenol 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 2-methylnaphthalene 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U -11 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 
2nitrophenol 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 
3.3’-dichlorobenzidine 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 
3-nitroaniline 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-bromoohenvl ohenvl ether 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 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. 
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. 

I / 
I I I I I 



% il 

11129i97 

SAMPLE NUMBER: 

LOCATION: 

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 

II anthracene 
benz(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(g.h.i)perylene 
benzo(k)fluoranthene 
benzoic acid 
benzyl alcohol 
beta-chloronaphthalene 
bis(2-chloroethoxy)n?ethane 
bis(2-chloroethyl)ether 
bis(2-ethylhexyl)phthalate 
butylbenzylphthalate 
carbazole 
chrysene 

NOTES: 

3 B 

TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARM 

~ 

410 Ul n/a 1 120 B 
410 UI n/a 1 420 U 

n/a I nla I n/a 
410 Ul n/a 1 420 U 

YSTER, PENNSYLVANIA 

wlkg wlkg 
390 U 400 t 
390 U 400 t 
390 U 400 t 
390 U 400 t 
390 U 400 I 
390 U 400 t 
390 U 400 I 
390 U 400 I 
390 U 400 I 
390 U 400 I 
390 U 400 I 
390 U 400 I 
390 U 400 I 
390 U 400 I 
390 U 400 I 
390 U 400 I 
390 U 400 I 
390 U 400 t 
390 U 400 I 
390 U 400 t 
390 U 400 t 
94 B 400 t 

390 U 400 t 
n/a I n/a 

390 uj 400 I 

S6-SBO9-02 SG-TP13-01 

S6-SBO9-02 SG-TPI 3-01 

Trench 6D Trench 6D 

@kg 
400 1 

400 1 
400 1 
400 1 

1000 1 

1000 1 

400 1 
400 1 

400 1 
400 1 
400 1 
400 1 
400 1 
400 1 
400 1 

400 1 
n/a 
n/a 

400 1 
400 1 

400 1 
400 1 
400 1 

400 1 

400 1 

I 

Wkg 
400 U 
400 L 
400 U 
400 L 

1000 L 
1000 L 
400 L1 
400 Is 
400 L 
400 II 
400 II 
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-TPl4-02 

Trench 6D 

Wkg 
400 I 
400 I 
400 I 
400 I 
990 I 
990 I 
400 I 
400 I 
400 I 
400 I 
400 I 
61 
68 
89 
53 

400 I 
n/a 
n/a 

400 I 
400 I 
400 I 
180 I 
400 t 
400 t 

65 

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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i6-TPl4-02-DUF 

S6-TPl4-02 

Trench 6D 

wh 
400 U 
400 U 
400 -6 
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 
210 U 
400 U 
400 U 
400 U 
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SAMPLE NUMBER: S6-SB-3703 S6-SBO4-06 S6-TP-27-06 S6-TP-27-10 S6-SB-3211 S6-SBO9-02 SG-TPI 3-01 SG-TPI 4-02 S6-TPl4-02-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 68 Trench 66 Trench 6D Trench 60 Trench 6D Trench 6D Trench 6D 

SAMPLE DATE: 03/i 1197 02l17l97 02/l 7197 02126197 

SEMIVOLATILES wlkg Wkg wlkg ‘@kg uglkg ‘@kg wlkg Wkg Wkg 
di-n-butytphthalate 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 
di-n-octylphthalate 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 
dibenz(a,h)anthracene 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 
dibenzofuran 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 
diethylphthalate 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 ‘J 
dimethylphthalate 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 
fluoranthene 410 U n/a 420 U 390 U 400 U 400 U 400 U 130 J 44 J 
fluorene 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 
hexachlorobenzene 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 
hexachlorobutadiene 6 U n/a 6 U 6 U 6 U 400 U 400 U 400 U 400 U 
hexachlorocyclopentadiene 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 
hexachloroethane 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 
indeno(l,2,fcd)pyrene 410 U n/a 420 U 390 U 400 U 400 U 400 U 46 J 400 U 
isophorone 410 U n/a 420 U 390 U 400 U 400 U 400 U 400 U 400 U 
naphthalene 6 U n/a 6 U 6 U 6 U 400 U 400 U 400 U 400 U 
nitrobenzene 410 U nla 420 U 390 U 400 U 400 U 400 U 400 U 400 U 
pentachlorophenol 410 U n/a 420 U 390 U 400 u 1000 u 1000 U 990 u 1000 U 
phenanthrene 410 U n/a 420 U 390 U 400 U 400 U 400 U 78 J 400 U 
phenol 410 U n/a 420 U 390 U 400 U 400 U 400 U 330 U 260 U 
pyrene 410 U n/a 420 U 390 U 400 U 400 U 400 U 120 J 400 U 

VOLATILES uglkg ‘@kg Wkg wlkg wlkg udkg wlkg Wkg Wkg 
1 ,I ,I ,2-tetrachloroethane 6 U n/a 6 U 6 U 6 U nla n/a n/a n/a 
1 ,l,l-trichloroethane 6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 
1 ,I .2,2-tetrachloroethane 6 U 11 U 6 U 6 U 6 U 12 U 12 U 12 U 11 U 
1 ,I ,2-trichloroethane 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 -- 
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. 
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. 

!, 1 

I I 1 I I I / I I 1 1 I I 



TABLE 2 
11129/97 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 66 

NAWC, WARMINSTER, PENNSYLVANIA 

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. 
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 criteria 
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S6-TPl4-02-DU 

S6-TPl4-02 

Trench 6D 

ug’kg 
11 I 
11 I 

n/a 
n/a 
n/a 
n/a 

11 t 
11 I 
11 I 

n/a 
n/a 

11 I 
11 I 

n/a 
11 I 
2 \ 

11 I 
n/a 
n/a 

11 1 
11 I 
11 1 
11 1 

11 1 
11 1 



11’29’97 
TABLE 2 

DRAFT 
ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

Page 66 
NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 
chloroethane 
chloroform 
chloromethane 
cis-1,3dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
ethylbenzene 
isopropylbenzene 

methylene bromide 
methylene chloride 
n-butylbenzene 
n-propylbenzene 
o-chlorotoluene 
p-isopropyltoluene 
set-butylbenzene 
styrene 
tert-butylbenzene 
tetrachloroethene 
toluene 
trans-1,3dichloropropene 
trichloroethene 
trichlorofluoromethane 
vinyl chloride 
xylene (total) 

S6-SB-3703 S6-SBO4-06 S6-TP-27-06 S6-TP-27-10 S6-SB-3211 S6-5X309-02 S6-TPl3-01 SG-TPI 4-02 S6-TPl4-02-DUP 

S6-SB-3703 S6-SBO4-06 S6-TP-27-06 S6-TP-27-10 S6-SB-3211 S6-SBO9-02 S6-TPl3-01 SG-TPl4-02 S6-TPl4-02 

Trench 68 Trench.BB Trench 6B Trench 6B Trench 6D Trench 6D Trench 6D Trench 6D Trench 6D 

0311197 02117197 02/17/97 02126197 

w’kg w’kg w’kg ug’kg w’kg w’kg w’kg ug’kg w’kg 
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 

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 
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 nia 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 nia nla n/a 

6 U n/a 6 U 6 U 6 U n/a n/a nia nia 
6 U 3 U 6 U 5 B 6 U 5 U 6 U 1 u 3 U 
6 U n/a 6 U 6 U 6 U n/a n/a n/a n/a 
6 U n/a 6 U 6 U 6 U nla n/a n/a n/a 
6 U n/a 6 U 6 U 6 U n/a n/a n/a n/a 
6 U n/a 6 u 6 U 6 U n/a n/a n/a n/a 
6 U n/a 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 n/a 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 n/a 
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 

I 

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. 
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 I / I i I i 



DATA SOURCE: 

SAMPLE DATE: 

1 PESTlClDESlPCBS 

4,4’-DDD 
4.4-DDE 
4.4’-DDT 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1246 
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 -- 
B __ 
R -- 

TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC. WARMINSTER, PENNSYLVANIA 

w/kg uglkg 

n/a n/a 
n/a n/a 
n/a n/a 

41 U n/a 
82 U n/a 
41 U n/a 
41 U n/a 
41 U n/a 
41 U n/a 
41 U n/a 

n/a I 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 
n/a 
n/a 
n/a 
nla 

S6-TP-27-06 

S6-TP-27-06 

Trench 6B 

02/l 7197 

Wkg 

n/a 
n/a 
n/a 

42 U 
66 U 
42 U 
42 U 
42 U 
42 U 
42 U 

n/a 
nla 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Wkg Wkg w/kg Wkg 

n/a n/a 4 U 3.9 I 
n/a n/a 4 U 3.9 I 
n/a n/a 4 U 3.9 I 

39 U 40 U 40 U 39 t 
00 U 62 U 01 U 60 I 
39 U 40 U 40 U 39 I 
39 U 40 U 40 U 39 I 
39 U 40 U 40 U 39 1 
39 U 40 U 40 U 39 I 
39 U 40 U 40 U 39 1 

n/a n/a 2.1 u 2 1 
n/a n/a 2.1 u 2 1 
n/a n/a 2.1 u 2 I 
n/a n/a 2.1 u 2 1 

n/a n/a 2.1 u 2 1 
n/a n/a 4 U 3.9 1 

n/a nla 2.1 u 2 1 
n/a n/a 4 U 3.9 1 
n/a n/a 4 U 3.9 1 
n/a n/a 4 U 3.9 1 
n/a n/a 4 U 3.9 1 
nla n/a 4 U 3.9 1 
n/a n/a 2.1 u 2 1 
n/a n/a 2.1 u 2 L 
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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. 



I I 

11129197 

SAMPLE NUMBER: S6-SB-3703 

PESTlClDESlPCBS w/kg 
heptachlor n/a 

heptachlor epoxide n/a 

methoxychlor n/a 

toxaphene n/a 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

S6-TP-27-10 

S6-TP-27-10 

Trench 6B 

02/l 7197 

w/kg 
n/a 
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. 
-- 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. 

/ I I I 
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S6-TPl4-02-DUP 

S6-TPl4-02 

Trench 6D 

w/kg 
2 1 

2 L 

20 1 

200 1 

I L 



TABLE 2 
11129197 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL-SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

S6-TPl4-03 S6-SB-3105 SG-TP-COMP SG-TP15-01 SG-TPI 7-01 SG-TPl7-01-DUP SG-TPI 8-02 SG-TPI 9-02 --e 

S6-TPl4-03 S6-SB-3105 SG-TP-COMP SG-TPI 5-01 S6-TPl7-01 SG-TPI 7-01 SG-TP18-02 SG-TP19-02 --_ 

Trench 6D Trench 6G Trench 6G Trench 6G Trench 6G Trench 6G Trench 6G Trench 60 

02/26/97 

mglkg w/kg mdkg Wkg mght mglkg wlkg m@kg 
aluminum 

antimony 
arsenic 
barium 

beryllium 
cadmium 
calcium 
chromium 
cobalt 

copper 
iron 
lead 

magnesium 
manganese 
mercury 
nickel 

potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 

15500 

9.4 
5.7 

82.6 

0.86 
1.1 

2380 
124 

7.3 

28 
21500 

32.5 

2300 
410 

0.21 
21.3 

806 
0.6 
1 

52.4 
0.8 

31.9 
87.8 

12400 251000 15500 14200 17000 16400 16900 
L 2.5 UL 20 J 9.6 U 6.6 U 14.5 J 11.1 J 11.3 U 

8.7 K 3.2 6.5 5.4 6 7.4 7.7 
100 427 161 131 135 115 85.1 

1.3 0.94 1.3 1.1 1.1 0.92 0.83 u 
L 0.64 u 38.3 5.2 _ 2.9 2.7 U 3.1 1.3 L 

1720 J 1320 2450 1860 1750 1640 1180 U 
15.3 165 32.5 25.4 37.8 28.9 25.3 
8 4.2 L 11 12.1 8.7 8.4 L 9.2 
9.2 14300 364 170 201 197 85.9 

J 16000 J 4130 27200 J 19800 19800 26600 26400 
17.3 157 

1670 1630 2390 2740 2680 2220 2270 
696 J 774 L 930 840 L 589 L 440 L 586 L 

L 0.13 u 0.13 u 0.36 L 0.22 0.19 K 0.25 0.11 K 
12.2 K 70.7 41.1 18.9 23.9 16.6 19.2 

417 350 1090 1410 1570 1010 894 
U 5.1 U 1.4 K 0.88 0.75 u 0.85 U 0.83 K 0.98 U 
U 0.84 K 39.7 J 8.8 1.7 L 4.8 L 4.8 J 1.2 U 

91 54.5 U 101 70.1 U 85.2 U 64.3 U 45.7 U 
U 3.8 UJ 1.2 U 0.85 U 0.75 u 0.85 U 0.69 U 0.98 u 

26.4 24.5 K 48.1 44.2 42.6 38.2 K 37.7 
44.6 J 4140 488 289 283 298 122 

NOTES: 
J 
U 
UJ 

Ei 
L 
K 
B 
R 

-- Value is considered estimated due to exceedance of technical quality control criteria or because result is fess 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 qualit control criteria. 



DATA SOURCE: 

SAMPLE DATE: 

NOTES: 
J __ 
U _- 
UJ -- 
UL -- 
UR -- 
L -- 
K _- 
B _- 
R -- 

TABLE 2 
DRAFT 

:ACE SOIL - SITE 06 .--- -#3 ANALYTICAL RESULTS FOR SUBSURI rage I” 
NAWC, WARMINSTER, PENNSYLVANIA 

S6-SB-3105 SG-TP-COMP S6-TPl5-01 SG-TPI 7-01 SG-TP17-Ol-DUP SG-TPI 8-02 SG-TPI 9-02 __- 

S6-SB-3105 SG-TP-COMP SG-TP15-01 SG-TPI 7-01 SG-TPI 7-01 SG-TPI 8-02 SG-TPI 9-02 __- 

Trench 6G Trench 6G Trench 6G Trench 6G Trench 6G Trench 6G Trench 6G 

=il 

02126197 

wlkg wlkg uglkg wlkg wlkg wW udkg 

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 
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SAMPLE NUMBER: 

-0CATION: 

IATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

S6-TP14-03 

S6-TPl4-03 

Trench 6D 

Wkg 

S6-SB-3105 

S6-SB-3105 

Trench 6G 

02126197 

udkg 

SG-TP-COMP S6-TPl5-01 

SG-TP-COMP SG-TPI 5-01 

Trench 6G Trench 6G 

Wkg Wkg 

SG-TPI 7-01 

SG-TPI 7-01 

Trench 6G 

wh 

SG-TP17-01-DUP 

SG-TPI 7-01 

Trench 6G 

@kg 

SG-TPI 8-02 

SG-TPI 8-02 

Trench 6G 

w$kg 

SG-TPI g-02 

SG-TPI 9-02 

Trench 6G 

uglkg 

-__ 

___ 

4-chloro-3-methylphenol 
4-chloroaniline 
4-chlorophenyl phenyl ether 
4-methylphenol 
4-nitroaniline 
4nitrophenol 
N-nitroso-di-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 
bentyl alcohol 
beta-chloronaphthalene 
bis(2-chloroethoxy)methane 
bis(2-chloroethyl)ether 
bis(2-ethylhexyl)phthalate 
butylbenzylphthalate 
carbazole 
chrysene 

490 U 420 U n/a n/a n/a n/a 410 U n/a 

490 U 420 U n/a n/a n/a n/a 410 U n/a 

490 U 420 U n/a n/a n/a n/a 410 U n/a 

490 U 420 U n/a nla n/a n/a 410 U nla 

1200 U 420 U n/a n/a n/a n/a 1000 U n/a 

1200 U 420 U n/a n/a n/a n/a 1000 U n/a 

490 U 420 U n/a n/a n/a n/a 410 If n/a 

490 U 420 U n/a n/a n/a nla 410 U nla 

490 U 420 U n/a n/a n/a n/a 410 U n/a 

61 J 420 U n/a n/a n/a n/a 410 U nla 

490 U 420 U n/a n/a n/a n/a 410 U n/a 

200 J 420 U n/a n/a n/a n/a 410 U n/a 

390 J 420 U n/a n/a n/a n/a 410 U n/a 

400 J 420 U n/a n/a n/a n/a 410 U n/a 

300 J 420 U n/a nla n/a nla 410 U n/a 

180 J 420 U n/a n/a nla n/a 410 U n/a 

nla 420 U n/a n/a n/a n/a n/a n/a 

n/a 420 U n/a n/a n/a nla n/a n/a 

490 U 420 U n/a n/a n/a n/a 410 U n/a 

490 U 420 U nla n/a n/a nla 410 U nla 
490 U 420 U n/a n/a n/a n/a 410 U n/a 
490 U 420 U nla n/a nla nla 67 J n/a 

490 U 420 U n/a nla n/a n/a 410 U n/a 
490 U n/a n/a n/a n/a n/a 410 U n/a 
240 J 33’ J n/a n/a n/a nla 410 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 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 
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SAMPLE NUMBER: 

r 
S6-TPl4-03 S6-SB-3105 SG-TP-COMP SG-TPl501 S6-TPl7-01 SG-TPl7-01 -DUP 

LOCATION: S6-TP14-03 S6-SB-3105 SG-TP-COMP SG-TP 15-01 SG-TPl7-01 S6-TPl7-01 

DATA SOURCE: Trench 6D Trench 6G Trench 6G Trench 6G Trench 6G Trench 6G 

SAMPLE DATE: 02126197 

SEMIVOLATILES 

I I 

I wlkg I Wkg ugW wlkg 

J E J 
J 

Wkg 
410 
410 
410 
410 
410 
410 

Wkg 
n/a 
n/a 
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. 



TABLE 2 
11129197 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

VOLATILES I Wkg I wlkg 
l,l-dichloroethane 
1 ,ldichloroethene 

13. U 6 U 
13 U 6 U 

NAWC, WARMINSTER. PENNSYLVANIA 
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Wkg 

12 U 
12 U 

nla 
n/a 
n/a 
n/a 

12 U 
12 U 
12 ‘u 

n/a 
n/a 

12 U 
12 U 

n/a 

12 U 
12 U 
12 U 

n/a 
nla 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

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 exceedahce 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: 

VOLATILES 
chloroethane 
chloroform 
chloromethane 
cis-1,3dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
ethylbenzene 
isopropylbenzene 
methylene bromide 
methylene chloride 
n-butylbenzene 
n-propylbenzene 
o-chtorotoluene 
p-isopropyltoluene 
set-butylbenzene 
styrene 
ted-butylbenzene 
tetrachloroethene 
toluene 
trans-1,3dichloropropene 
trichloroethene 
trichlorofluoromethane 
vinyl chloride 
xylene (total) 

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: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

PESTICIDES’PCBS 

4,4’-DDD 
4$-DDE 
4/l’-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) 
^^--^ ..l.l^~A”“^ 

SG-TPl4-03 S6-SB-3105 SG-TP-COMP SG-TPl501 SG-TPl7-01 SG-TP17-01 -DUP SG-TPI E-02 SG-TP19-02 e-e 

SG-TPl4-03 S6-SB-3105 SG-TP-COMP S6-TPl5-01 SG-TPl7-01 SG-TPl7-01 SG-TPI E-02 SG-TPl9-02 -mm 

Trench 6D Trench 6G Trench 6G Trench 6G Trench 6G Trench 6G Trench 6G Trench 6G 

02126197 

ug’kg w’kg w’kg ug’kg @kg w’kg w’kg ug’kg 

4.9 U nla n/a nla n/a n/a 4.1 U n/a 
4.9 U n/a n/a n/a n/a n/a 4.1 U n/a 
4.9 U n/a nla n/a n/a n/a 4.8 J n/a 

49 U 42 U n/a n/a n/a nla 41 U n/a 
100 U 85 U n/a nla n/a n/a 62 U nla 
49 U 42 U n/a n/a n/a n/a 41 U n/a 
49 U 42 U n/a nla n/a n/a 21 J n/a 
49 U 42 U n/a n/a n/a n/a 41 U n/a 
18 J 42 U n/a n/a nla n/a 63 J nla 
49 U 42 U n/a n/a n/a n/a 41 U n/a 

2.5 U n/a n/a n/a n/a 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 
2.5 U n/a n/a n/a n/a n/a 2.1 U n/a 
2.5 U n/a n/a n/a n/a n/a 2.1 U nla 
2.5 U n/a n/a n/a n/a n/a 2.1 U nla 
4.9 U n/a n/a n/a n/a n/a 4.1 U nla 
2.5 U n/a n/a n/a n/a nla 2.1 U n/a 
4.9 U n/a n/a n/a n/a n/a 4.1 U n/a 
4.9 U n/a n/a n/a n/a n/a 4.1 U n/a 
4.9 U n/a n/a n/a n/a n/a 4.1 U nla 
4.9 U n/a n/a n/a n/a n/a 4.1 U n/a 
4.9 U n/a n/a n/a n/a nla 4.1 U n/a 
2.5 U n/a n/a n/a n/a n/a 2.1 U n/a 

I ?C I II “,^ I ^I^ -I_ -I- -,- ^* . . 

..^-a-r,. 
NV I t3: 

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. 



DATA SOURCE: 

SAMPLE DATE: 

PESTlClDESlPCBS 

heptachlor 
heptachlor epoxide 
methoxychlor 
toxaohene 

NOTES, 
J 
U 
UJ 
UL 
UR 
L 
K 
6 
R 

SG-TPI 4-03 

SG-TPI 4-03 

Trench 6D 

uftlkg 
2.5 1 

2.5 1 

25 1 

250 1 

TABLE 2 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL -SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

S6-SB-3105 - 

S6-SB-3105 

Trench 6G 

0226197 

udkg 
n/a 
n/a 
n/a 
n/a 

SG-TP-COMP 

SG-TP-COMP 

Trench 6G 

uglkg 
n/a 
n/a 
n/a 
n/a 

SG-TPI 5-01 

SG-TPI 5-01 

Trench 6G 

Wkg 
n/a 
nla 

nla 

SG-TP18-02 

SG-TP18-02 

Trench 6G 

w&t 
2.1 I 
2.1 1 

21 I 
210 t 

SG-TPI 9-02 

SG-TPI 9-02 

Trench 6G 

uglkg 
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. 

I I 1 I I I I I I ! 

DRAFT 

Page 76 

___ 

--_ 



Suspected Site 7 
Surface Soil Data 

. 



07tzsts6 NAWL dARMINSTER, WARMINSlEH, PENNSYLVANIA 
INORGANIC RESULTS FOR SURFACE SOIL SITE 07 

DUAf-T 

Page 1 

MO/KG 

$AMPLE NUMBER: ss-07-01 SS-07-02 ss-07-03 ss-07-04 ss-07-05 SS-07-06 ss-07-07 

INORGANIC9 
9LUMINUM 8290 10600 5540 8800 6090 5990 16100 
WTIMONY 10.3 UL 9.2 UL 9.6 UL 9.9 UL 10.3 UL 10.6 UL 9.7 UI 
9RSENIC 3.0 3.8 2.3 1.4 4.5 2.8 4.6 
BARIUM 74.2 62.9 56.3 44.3 36 3 22 7 39 4 
BERYLLIUM 0.74 0.74 0.44 0.31 0.58 0.30 0.76 
CADMIUM 0.62 U 0.55 U 0.58 U 0 60 U 0.62 U 0.63 U 0 50 1 
CALCIUM 839 922 574 461 683 420 671 
CHROMIUM 19.2 22.1 7.4 7.9 14.4 11.8 21.5 
COBALT 12.9 4.1 3.4 3.6 3.4 1.6 76 
COPPER 9.1 K 9.8 K 4.4 K 4.8 K 4.5 K 2.2 K 12.6 
CYANIDE 1.2 U 1.1 U 1.2 U 1.0 U 1.2 U 1.2 U 12 I 
IRON 12400 16900 8280 7850 19400 11400 23000 

8.7 9.7 14.9 5.1 8.6 5.6 0.5 
MAGNESIUM 2170 1800 711 941 655 821 B 2800 
MANGANESE 286 84.4 180 74.0 229 19.7 278 
MERCURY 0.050 UL 0.050 UL 0.050 UL 0.050 UL 0.050 UL 0.050 UL 0.050 Ul 
NICKEL 10.4 K 8.3 K 4.6 K 4.0 K 2.9 K 33 K 10.8 I 
POTASSIUM 539 511 178 212 205 165 918 
SELENIUM 0.83 UL 0.73 UL 0.77 UL 0.80 UL 0.83 UL 0.85 UL 0.78 U 
SILVER 0.83 UR 0.73 UR 0.77 UR 0.80 UR 0.83 UR 0.85 UR 0.78 UI 
SODIUM 73.4 B 60.2 B 66.9 B 105 B 698 B 70 4 B 70 2 I 
THALLIUM 1.0 U 0.92 U 1.0 U 1.0 U 1.0 U 1.1 U 10 I 

VANADIUM 25.2 30.6 14.0 13.7 30.9 25.5 39.3 
ZINC 28.2 24.3 28.8 13.9 15.5 9.0 B 29.3 

A-14-1 
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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 16400 7510 
If.1 UL 9.4 UL 
6.8 4.6 

39.8 38.5 44.0 35.8 
0.61 0.78 0.89 0.78 
0.67 U 0.57 U 

640 881 980 737 
26.6 22.7 21.2 76.8 

5.5 12.5 10.6 3.5 
11.5 K 12.3 K 
5.9 1.2 U 

24500 23600 25700 23800 
10.7 9.3 10.9 6.2 

2530 2690 2660 778 
119 503 448 223 

0.050 UL 0.050 UL 0.080 UL 0.050 UL 

12.0 K 14.0 K 
651 923 1080 229 

0.89 UL 0.76 UL 
0.89 UR 0.76 UR 

62.3 B 74.2 B 
1.1 U 0.94 U 

37.1 34.8 35.1 31.8 
36.4 31.8 33.3 13.7 

A-14-2 
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UGlKG 

SAMPLE NUMBER: ss-07-01 SS-07-02 ss-07-03 ss-07-04 ss-07-05 SS-07-06 ss-07-07 

VOLATILE8 

1 ,I ,I-TRICHLOROETHANE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 130 U 12.0 U 

1 ,I ,2,2=IETRACHLOROETHANE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 

1 ,1,2-TRICHLOROETHANE 11.0 U 12.0 U 11.0 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 12.0 U 12.0 U 13.0 U 12.0 U 

1 ,I-DICHLOROETHENE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
1,2-DICHLOROETHANE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
l,P-DICHLOROETHENE (TOTAL) 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
l,P-DICHLOROPROPANE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
BBUTANONE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
2HEXANONE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
4-METHYL-2-PENTANONE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
ACETONE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 8.0 B 
BENZENE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
BROMODICHLOROMETHANE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
BROMOFORM 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
BROMOMETHANE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
CARBON DISULFIDE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 

CARBON TETRACHLORIDE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 

CHLOROBENZENE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
CHLOROETHANE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
CHLOROFORM 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
CHLOROMETHANE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
CIS-1,3-DICHLOROPROPENE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
DIBROMOCHLOROMETHANE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
ETHYLBENZENE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
METHYLENE CHLORIDE 11.0 U 12.0 U 2.0 B 12.0 U 12.0 U 2.0 B I2C U _.--- 
STYRENE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12 0 If -.-- 
TETRACHLOROETHENE 11.0 U 12.0 U 2.0 J 12.0 U 12.0 U 13.0 U 12.0 u 
TOLUENE 11.0 U 12.0 U 1.0 J 12.0 U 12.0 U 13.0 U 120 U 
TRANS-1 .I-DICHLOROPROPENE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U i:: c II 

. .._--. 
TRICHLOROETHENE 4.0 J 16.0 34.0 10.0 J 9.0 J 13.0 U i ;i J 

VINYL CHLORIDE 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 
XYLENE (TOTAL) f 11.0 U 12.0 U 11.0 U 12.0 U 12.0 U 13.0 U 12.0 U 

A-3.4-3 
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SAMPLE NUMBER: ss-07-08 ss-07-09 ss-07-10 ss-07-I 1 

VOLATILE3 

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 ,I ,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 

1,2-DICHLOROETHANE 12.0 U 12.0 U 12.0 U 12.0 U 

1,2-DICHLOROETHENE (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 12.0 U 12.0 U 12.0 U 12.0 U 

P-HEXANONE 12.0 U 12.0 U 12.0 U 12.0 U \- 
4-METHYL-ZPENTANONE 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 

BROMODlCHLOROMETHANE 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 120 U 12.0 U 12.0 U 

CHLOROBENZENE 12.0 U 12.0 U 12.0 U 12.0 U 
I 

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 

CHI CIRMFTWANE 12.0 U 120 U 12 0 u 12 0 U 
- .  . - - .  . - . . . - .  .  I  . . - -  

Cl!%I.%DICHLOROPROPENE 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 

ETHYLBENZFNE 
.-. .- 1 

12.0 U 
1 

12.0 U 
I 

12 0 U 
I 

12.0 U 
I I I 

METHYLENL . . .__. ..__ : CHI fM?ll3F I 120 .- _ UI 12 0 ul 170 .-._ III 12 0 .-._ Ill I 

STYRENE 12.0 U 12.0 U 120 U 12.0 U ' -- -- 
TETRACHLOROETHENE 12.0 U 120 U 12.0 u 12.0 U 

I’ 
-~ 

TOLUFNE II 

I ul 

120 

-. _- 
12.0 

ul 

120 

ul 

12.0 

ul I I S-1 %lMCHl OROPROPENE 12.0 ul 12.0 ul 12.0 ul 12.0 Ul II TRAN- .,- -.-.. --..-. ..-. -.-- 

TRICHLOROETHENE 3.0 J 3.0 J 4.0 J 9.0 J 

VINYL CHLORIDE 12.0 U 12.0 U 120 U 12.0 U 

XYLENE (TOTAL) 12.0 U 12.0 U 12.0 U 12.0 U 

I 
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C hll IURFR* 1 ss-07-01 1 SS-07-02 1 ss-07-03 1 ss-07-04 1 ss-07-05 1 SS-07-06 1 ss-07-07 1 
I I I I I I I I 

I I I i I I I II 5tmIvuLn I 
BENZO(K)FLUORANTHENE 300 U 400 U 430 U 300 U 410 U 410 U 390 U 
BIS(2-CHL*-^“’ *~““\..CI”A.,e 7Pll II dnn II A30 U 11)i-b II Al” II Alfl II 7w II I 

BIS(2-CHLOnut 

,lTut I nun. ,ME 1 MI.C 

“-‘THYL)ETHER 

BlS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

-. .-._--e.- 

I"" 

300 

300 

300 

300 

9mn 

- .-- - .I"" " -.1" - .." - --- 

U 400 U 430 U 300 U 410 U 410 U 390 U 
U 400 U 430 U 300 U 410 U 410 U 390 U 
U 400 U 430 U 300 U 410 U 410 U 390 U 
U 400 U 430 U 300 U 410 U 410 U 390 U 
II A”” II A7n II ‘on II Am II Aln II 7-m II v 7.” ” “-- CHRYStNt r)“” ” 7”” - .-- - JO” ” -.I” 

Dl-N-BUTYLPHTHALATE 300 U 400 U 430 U 300 U 410 U 410 U 390 U 
Dl-N-OCTYLPHTHALATE 300 U 400 U 430 U 300 U 410 U 410 U 390 U 
DlBENZ(A,H)ANTHRACENE 300 U 400 U 430 U 300 U 410 U 410 U 390 U 
DIBENZOFURAN 300 U 400 U 430 U 300 U aro U 410 U 390 U 
DlETHYLPHTHAlATE 300 U 400 U 430 U 300 U 410 U 410 U 390 U 
DIMETHYLPHTHALATE 300 U 400 U 430 U 300 U 410 U 410 U 390 U 
FLUORANTHENE 300 U 400 U 430 U 300 U 410 U 410 U 390 U 
FLUORENE 300 U 400 U 430 U 300 U 410 U 410 U 390 U 
HEXACHLOROBENZENE 300 U 400 U 430 U 300 U 410 U 410 U 390 U 
HEXACHLOROBUTADIENE 300 U 400 U 430 U 300 U 410 U 410 U 390 U 
HEXACHLOROCYCLOPENTADIENE 300 U 400 U 430 U 300 U 410 U 410 U 390 U 
HEXACHLOROETHANE 300 U 400 U 430 U 300 U 410 U 410 U 390 U 
INDENO(1,2,3-CD)PYRENE 300, U 400 U 430 U 300 U 410 U 410 U 390 U 
ISOPHORONE 300 U 400 U 430 U 300 U 410 U 410 U 390 U 
N-NITROSO-DI-N-PROPYLAMINE 300 U 400 U 430 U 300 U 410 U 410 U 390 U 

.--~ 
N-NITROSODIPHENYLAMINE 300 U 400 U 430 U 300 U 410 U 410 U 323 .-- U 
NAPHTHALENE 300 U 400 U 430 U 300 U 410 U 410 U 3510 U 
NITROBENZENE 300 U 400 U 430 U 300 U 410 U 410 U 390 U 
PENTACHLOROPHENOL 920 U 960 u 1000 U 930 U 900 U 990 U 940 U 
PHENANTHRENE 300 U 400 U 430 u 300 U 410 U 410 U 3:o U --- 
PYRENE 300 U 400 U 430 U 300 U 410 U 410 U 360 u 

A-14-6 
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I 
SAMPLE NUMBER: ss-07-08 ss-07-09 ss-07- IO ss-07-I 1 

SEMIVOIATILES 

:ENE 420 U 390 U 400 U 410 U 
E 420 U 390 U 400 U 410 U 
IE 420 U 390 U 400 U 410 U 

U 410 U 

.- 
1,3-DICHLOROBENZEN 
1,6DICHLOROBENZENE 420 U 390 U 400 
2.2’-OXYBIS(l-CHLOROPROPANE) 420 U 390 U 400 U 

I 2.4.5.TRICHLOROPHENOL 2.4.6-TRICHLOROPHENOL . 1000 420 U U 940 390 U U 970 400 U U 
DL 420 U 390 U 400 U 
3L i 420 ul 390 ul 400 U 

420 
420 

rnnn 

U 41u U 
- .” J U 410 U 
U 400 U 410 U 
U 400 U 410 U 
II a7n II WI0 U l”“” ” “7” - “.- - -_ 

420 U 390 U 400 U 41 
420 U 390 U 400 U 41 

1000 U 940 U 970 U 99 
1000 U 940 U 970 U 99 
420 U 390 U 4oc 
420 U 390 U 4ot 
420 U 390 U 40( 

0 U 
0 U 
0 U 
0 U 

I U 410 U 
1 U 410 U 
1 U 410 U 

420 U 390 U 400 U 410 U 
420 U 390 U 400 U 410 U - 

1000 U 940 U 970 U 990 U I 
1000 U 940 U 970 U 990 U 

2-METHYLPHENOL 
2.NITROANILINE 
2-NITROPHENOL 
3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 
4.6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 
4.CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 
4-METHYLPHENOL 

A-14-7 
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SAMPLE NUMBER: Iss-07-08 ss-07-09 ss-07-10 ss-07-11 I I I II 

SEMIVOLATILES I I I I I I I 

BENZO(K)FLUORANTHENE 1 420 ul 390 ul 400 ul 410 Uj II 
BIS(2-CHLOROETHOXY)MErWANF 

BlS(2-CHLOROETHYL)ETHE I 
BlS(2-ETHYLHEXYL)PHTHALATE 1 420 ul 390 ul 400 ul 410 ul ! I 
BUlyLBEf,JzVl DUTUAI ATF 

. . . . . . _- 1 420 ul 390 IJI 400 ul 410 ul I I 
iR 1 420 ul 390 ul 400 ul 410 Ul II 

.,L. ,..n".I..- 1 420 ul 390 ul 400 ul 410 Ul I 3 1 420 ul 390 ul 400 ul 410 Ul 
_-. -~~~ 
CARBAZOLL I 
CHRYSENE 1 420 ul 390 ul 400 ul 410 ul I I 
DI-N-BUTYLPHTHALA= 1 420 ul 390 ul 400 ul 410 ul v..- .-_ 

I -~ I I I I I 

ATE 1 420 ul 390 ul 400 ul 410 ul I I II DI-N-OCTYLPHTHAC - 

DlBENZ(A,H)ANTHRACENE 
DIBENZOFURAN 

PHTHALATE DIETHYLL _ _ _ . _ ._ _ 
DIMETHYLFHTHALATE 420 U 390 U 400 U 410 U 
FLUORANTHENE 420 U 390 U 400 U 410 U 
FLUORENE 420 U 390 U 400 U 410 U 

, 
HEXACHLOROBENZENF 420 U 390 U 400 U 410 U _- 
HEXACHLOROBUTADIENE 420 U 390 U 400 U 410 U 
HEXACHLOROCYCLOPENTADIENE 420 U 390 U 400 U 410 U 
HEXACHLOROETHANE 420 U 390 U 400 U 410 U 
INDENO(l.P.B-CD)PYRENE 420 U 390 U 400 U 410 U 

420 U 390 U 400 U 410 U 
. 

ISOPHORONE 
N-NITROSO-DI-N-PROPYIAMINE 420 U 390 U 400 U 410 U 
N-NITROSODIPHENYLAMINE 420 U 390 U 400 U 410 U 
NAPHTHALENE 420 U 390 U 400 U 410 U 
NITROBENZENE 420 U 390 U 400 U 410 U 
PENTACHLOROPHENOL 1000 U 940 U 970 U 990 U 
PHENANTHRENE 420 U 390 U 400 u 410 U 
PYRENE 420 U 390 U 400 U 410 U 

‘ 
. . 
,i ( 

A-14-8 
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SAMPLE, NUMBER: ss-07-01 SS-07-02 ss-07-03 ss-07-04 ss-07-05 SS-07-06 ss-07-07 

PESTICIDES 

4,4’-DDD 3.8 U 4.0 U 4.3 U 3.8 U 4.1 .U 4.1 U 3.9 U 
4,4’-DDE 3.8 U 4.0 U 4.3 U 3.8 U 4.1 U 4.1 U 3.9 U 

4,4'-DDT 3.8 U 4.0 U 4.3 U 3.8 U 4.1 U 4.1 U 3.9 U 
ALDRIN 2.0 U 2.0 U 2.2 U 2.0 U 2.1 U 2.1 U 2.0 U 
ALPHA-BHC 2.0 U 2.0 U 2.2 U 2.0 U 2.1 U 2.1 U 2.0 U 
ALPHA-CHLORDANE 2.0 U 2.0 U 2.2 U 2.0 U 2.1 U 21 U 2.0 U 
AROCLOR-1016 36.0 U 40.0 U 43.0 U 38.0 U 41.0 U 41.0 U 39.0 U 
AROCLOR-1221 77.0 U 80.0 U 67.0 U 76.0 U 62.0 U 03.0 U 79.0 U 
AROCLOR-1232 38.0 U 40.0 U 43.0 U 38.0 U 41.0 U 41.0 U 39.0 U 
AROCLOR-1242 38.0 U 40.0 U 43.0 U 38.0 U 41.0 U 41.0 U 39.0 IJ 
AROCLOR-1248 38.0 U 40.0 U 43.0 U 36.0 U 41.0 U 41.0 U 39.0 U 
AROCLOR-1254 38.0 U 40.0 U 43.0 U 36.0 U 41.0 U 41.0 U 39.0 U 
AROCLOR-1260 38.0 U 40.0 U 43.0 U 36.0 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 

DIELDRIN 3.8 U 4.0 U 4.3 U 3.0 U 4.1 U 4.1 U 3.9 U 
ENDOSULFAN I 2.0 U 2.0 U 2.2 U 2.0 U 2.1 U 2.1 U 2.0 U 

ENDOSULFAN II 3.8 U 4.0 U 4.3 U 3.8 U 4.1 U 4.1 U 3.9 U 
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 3.6 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 KETONE 3.8 U 4.0 U 4.3 U 3.6 U 4.1 U 4.1 U 3.9 U 
GAMMA-BHC (LINDANE) 2.0 U 2.0 U 2.2 U 2.0 U 2.1 U 2.1 U 2.0 U 
GAMMA-CHLORDANE 2.0 U 2.0 U 2.2 U 2.0 U 2.1 U 2.1 U 2.0 U 
HEPTACHLOR 2.0 U 2.0 U 2.2 U 2.0 U 2.1 U 2.1 U i0 1; 

HEPTACHLOR EPOXIDE 2.0 U 2.0 U 2.2 U 2.0 U 2.1 U 2.1 U ‘20 u 

METHOXYCHLOR 20.0 U 20.0 U 22.0 U 20.0 U 21.0 U 21.0 U iii0 U 
TOXAPHENE 200 U 200 U 220 U 200 U 210 U 210 U 2CO .--=I U 

.’ : 
A-14-9 
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7-l 1 I I I 1 
I 

BAMPLE NUMBER: SS-07-08 ss-07-09 ss-07-10 ss-0 
I 

PESTICIDES I I I A A’.lXXt 4.2 U 3.9 U 4.0 U 4.1 Ul 
I 

4.2 U 3.9 U 4.0 U 4.1 U 
4.2 U 3.9 U 4.0 U 4.1 U 
2.2 U 2.0 U 2.1 U 2.1 U 
2.2 U 2.0 U 2.1 U 2.1 U 
77 II 2.0 U 2.1 U 2.1 U 

la n II Allfl II din II 
_._.. -.-..-- 
AROCLOR-1010 42.0 U L”., 
AROCLOR-1221 85.0 U 79.0 U 
AROCLOR-1232 42.0 U 39.0 U 

I 
_ ..---- .~.~ 
AROCLOR-1242 42.0 u . 3-n III 

AROCLOR-1248 42.0 U 5Y.U “I 
.--ml IIs3 a-&e* 1-J n II *al-i III A, " Ill I I 
AlXUbLUn-I AWl -1.” ” .x3.” V”.” T..” 

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 

99 II 9n II 94 II 31 II 

II I ..- I -.- I ..- I I , I 
CA" I 99 I II 3n III 71 III 71 III I II 

r... . . ..- 
I 

ENDOSULFAN SULFATE 4.2 U 3.9 U 4.0 U 4.1 U 
ENDRIN 4.2 U 3.9 U 4.0 U 4.1 U 
ENDRIN ALDEHYDE 4.2 U 3.9 U 4.0 U 4.1 U 
ENDRIN KETONE 4.2 U 3.9 U 4.0 U 4.1 U 
GAMMA-BHC (LINDANE) 2.2 U 2.0 U 2.1 U 2.1 U 
GAMMA-CHLORDANE 2.2 U 2.0 U 2.1 U 2.1 U 
HEPTACHLOR 2.2 U 2.0 U 2.1 U 2.1 U 
HEPTACHLOR EPOXIDE 2.2 U 2.0 U 2.1 U 2.1 U 
METHOXYCHLOR 22.0 U 20.0 U 21.0 U 21.0 U -. 
TOXAPHENE 220 U 200 U 210 U 210 U _^_ 

A-14-10 
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; NWEIER: 

iiXA1 .Es 

1,1,1-TRICHLOROETHANE 
I,1,2,24ETRACHLOROETHANE 
I,1,24RlCHLOROETHANE 
I-l-DICHLOROETHANE 

TPOl-07-01 TPOl-07-02 TP02-07-03 TP02-07-04 TP03-07-05 TP03-07-06 TP04-07-07 

12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 110 U 120 1J 
12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 u 
12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12 0 U 

,l-DICHLOROETHEtdE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 110 U 12.0 U 
,2-DICHLOROETHANE 12.0 U 12.0 U 12.0 U 12.0 . u 12.0 U 11.0 U 12.0 U 

,2-DICHLDROETHENE (TOTAL) 12.0 U 12.0 U 12.0 U 12.0 u 12.0 U 11.0 U 12 0 U 

,2-DICHLORDPROPANE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 110 U 120 U 

!-BUTANDNE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 120 U 

!-HEXANONE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 120 U 
_ _.-.. . ..~ 

I I I I , 

&METHYL-2-PENTAN0NE 8 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 11.0 U 12.0 U 
WETDNE 12.0 U 12.0 U 12.0 U 12.0 U 12.0 U 110 U 4.0 0 
BENZENE 12.0 U 12.0 U 12.0 U 12.0 U 120 U 11.0 U 12.0 U 

_. -. _ 

TETRACHLOROETHENE I 12.0 Ul 12.0 ul 12.0 ul 12.0 UI 12.0 ul 11.0 Ul 
12 0 IJI 120 ul 130 Ill 12 0 ul 120 ul 110 Ul TOLUENE .-.- .- - .- - __-a 

TRANS1,3-DICHLOROPROPENE 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 i2.0 U 

VINYL CHLORIDE . .--. ___d I 12.0 ul 12.0 ul 12.0 ul 12.0 ul 12.0 U 
. __. __ (TOTAL) 12.0 ul 12.0 ul 12.0 ul 12.0 ul 12.0 U 

11.0 ul 12.0 U 

11.0 ul 12.0 U XVI FNF 
= 

A-15-l 
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SAMPLE NUMBER: 

VOLATILES 

l,l.l-TRICHLOROETHANE 
1,1.2.2-TETRACHLOROETHANE 
1 ,1,2-TRICHLOROETHANE 
l,l-DICHLOROETHANE 
l,l-DICHLOROETHENE 
l,P-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
1,2-DICHLOROPROPANE 
2-BUTANONE 

2-HEXANONE 
4-METHYL-2PENTANONE 
ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
~RoMoMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CIS-1 &DICHLOROPROPENE 

.,’ ‘4’ 
DIBROMOCHLOROMETHANE 
ETHYLBENZENE 

‘p: 
METHYLENE CHLORIDE 

‘: : 
;!I STYRENE 

‘S’L 1. TETRACHLOROETHENE 
,!.,4 .‘! 

t ,& TOLUENE 
,,< 
5 ,’ TRANS-1,3-DICHLOROPROPENE 
b: TRICHLOROETHENE 
1: VlNYL CHLORIDE 
i XYLENE (TOTAL) 
ji.’ ;. 

TP04-07-00 

A-15-2 
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ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 DRAFT 
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Page 1 

SAMPLE NUMBER: W-PGA-01 

LOCATION: Side wall 

DATA SOURCE: Pit P6A 

SAMPLE DATE: 05/l g/97 

INORGANIC9 wlkg 

W-P6A-02 

Side wall 

Pit P6A 

05/19/97 

mgN 

W-P6A-03 

Side wall 

Pit P6A 

05/l Q/97 

mglkg 

W-P6A-04 

Excavated 

Pit P6A 

05/l Q/97 

mglkg 

W-PGA-04-DUP W-P6A-05 w-P6A-06 W-P6A-07 

Excavated Side wall Side wall Floor 

Pil P6A Pit P6A Pit P6A Pit P6A 

05/19/97 05/19/97 05/19/97 05/19197 

mgh w#g mglkg mWg 

w-P6A-08 

Excavated 

Pit P6A 

05/19/97 

wlkg 
aluminum 

antimony 
arsenic 
barium 

beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 
iron 
IeaU 

magnesium 
manganese 
mercury 
nickel 

potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 

15600 20000 17100 6270 7160 16900 19200 21100 20100 

2.6 UR 2.4 UR 2.5 UR a.4 K 7.4 J 2.5 U 3.7 K 3 K 2.7 I 
3.6 K 4 K 4.7 K 2.5 K 3.1 K a.4 8.4 3.5 K 5.5 I 

92.6 51.6 56.5 181 123 96.1 46.9 68.7 66.2 
0.74 2 1.2 0.37 0.4 1.1 0.65 1.9 1.2 
7.8 L 0.41 UL 0.42 UL 155 L 57.3 L 0.42 UL 0.44 UL- UL 0.42 2.2 

5300 J 1400 J 1380 J 90200 J 52400 J 1380 J. 791 J 1110 J 3720 
1460 J 71.1 J 56.4 J 9090 J 4880 J 28.2 J 26.2 J 24.8 J 319 

17.4 J 10.7 J 11.3 J 48.3 J 33.3 J 9 J a.5 J 22.2 J 17 
05.4 L 16.9 L 13.8 L 382 L 235 L 11 L 15.5 L 9.2 L 26.7 I 

50800 J 38400 J 23800 J 186000 J 123000 J 17300 J 26300 J 35100 J 36200 
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 

1610 J 2460 J 2450 J 3260 J 2340 J 1830 J 2400 J 2880 J 2420 
542 J 387 J 320 J a35 J 668 J 656 J 217 J 1050 J 480 

0.91 0.05 0.04 u 1.5 1.3 0.1 0.04 u 0.04 u 0.15 
17.1 la.4 14.7 1190 701 13.1 14.9 16.5 32.5 

749 1590 1350 473 423 709 1090 2100 1430 
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 UI 

45.5 J 1.2 J 2 J 306 J 191 J 0.59 J 0.72 J 0.61 J 11.1 . 
75.8 J 67.5 J 69.2 J 98 J 78.7 B 64.7 J 64.7 B 86.6 J 86.5 I 

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 3 
27.1 26.4 27.3 34.8 K 24.2 K 29.7 42.5 25.1 31.4 
78 J 35.7 J 30.6 J 360 J 246 J 41.8 J 34.7 J 28.3 J 49.9 0 

b.‘r-iTC c I.” IL”. 

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-PGA-01 

LOCATION: Side wall 

DATA SOURCE: Pit P6A 

SAMPLE DATE: 05/19/97 

SEMIVOLATILES wlkg 

W-P6A-02 

Side wall 

Pit P6A 

05/19/97 

ugh 

W-P6A-03 

Side wall 

Pit P6A 

05/19197 

Wkg 

W-P6A-04 

Excavated 

Pit P6A 

05/i 9197 

wh 

W-PGA-OI-DUP 

Excavated 

Pit P6A 

05/l 9197 

wlkg 

W-P6A-05 

Side wall 

Pit P6A 

05119197 

@kg 

W-P6A-06 

Side wall 

Pit P6A 

05/19/97 

ug’kg 

W-P6A-07 

Floor 

Pit P6A 

05/i 9/97 

Wkg 

W-P6A-06 

Excavated 

Pit P6A 

05/l 9197 

@kg 

1,2,4-trichlorobenzene 
1,2-dichlorobenzene 
1,3-dichlorobenzene 
1.4-dichlorobenzene 
2,2’-oxybis(l-chloropropane) 
2,4,!%trichlorophenoI 
2,4,6-trichlorophenol 
2.4-dichlorophenol 
2,4-dimethylphenol 
2,4-dinitrophenol 
2,4-dinitrotoluene 
2,6dinitrotoluene 
P-chlorophenol 
2-methylnaphthatene 
2-methylphenol 
2-nitroaniline 
2-nitrophenol 
3,3’-dichlorobenzidine 
3-nitroaniline 
4,6-dinitro-2-methylphenol 
4-bromophenyl phenyl ether 
4-chloro-3-methylphenol 
4chloroaniline 
4chlorophenyl phenyl ether 

420 U 390 
420 U 390 
420 U 390 
420 U 390 
420 U 390 
420 U 390 
420 U 390 
420 U 390 
420 U 390 

2000 u 1900 
420 U 390 
420 U 390 
420 U 390 
420 U 390 
420 U 390 

2000 u 1900 
420 U 390 

2000 u 1900 
2000 u 1900 
2000 u 1900 

420 U 390 
420 U 390 
420 U 390 
420 U 390 

U n/a n/a nla n/a n/a n/a n/a 
U 6 U 6.1 U 6.6 U 6 U 6.2 U 6 U 6.5 U 

U 6 U 6.1 U 6.6 U 6 U 6.2 U 6 U 6.5 U 

U 6 U 6.1 U 6.6 U 6 U 6.2 U 6 U 6.5 U 

U n/a n/a n/a n/a n/a n/a n/a 

U n/a n/a nla nla n/a n/a n/a 

U n/a nla 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 nla n/a n/a n/a n/a n/a 

U n/a n/a n/a n/a nla 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 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 nla 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 nla 

U n/a n/a n/a nla 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 nla n/a n/a 

U n/a n/a n/a 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 latioratory. 
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 I I I I I 
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NAWC, WARMINSTER, PENNSYLVANIA 

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-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/l 9197 05/19/97 05/19/97 05/19/97 05/19/97 05/19/97 05/19/97 05/l 9197 05/19/97 

SEMlVOt..ATlLES wlkg Wkg wlkg wW Wkg ‘-@kg Wkg @kg wfkg 
4-methylphenol 420 U 390 U n/a n/a nla n/a n/a n/a n/a 
4-nitroaniline 2000 u 1900 U n/a nla nla n/a n/a n/a nla 
4-nitrophenol 2000 u 1900 U n/a n/a n/a n/a n/a nla 
N-nitrosodi-n-propylamine 420 

n/a 
U 390 U n/a n/a n/a n/a n/a n/a 

N-nitrosodiphenylamine 
nla 

420 U 390 U n/a n/a n/a n/a n/a n/a n/a 
acenaphthene 420 U 390 U 61 u 1100 u 1100 U 81 U 64 U 00 u a7000 u ; 
acenaphthylene 420 U 390 U 81 u 1100 u 1100 U 81 U 04 U 80 u 87000 U 
anthracene 420 U 390 U 21 U 280 U 290 U 20 U 21 U 20 u 22000 :tJ 
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 n/a n/a n/a n/a 
bis(2-chloroethoxy)methane 420 U 390 U n/a n/a n/a n/a n/a n/a n/a 
bis(2-chloroethyl)ether 420 U 390 U n/a nla n/a n/a n/a n/a n/a 
bis(Z-ethylhexyl)phthalate 250 J 390 U nla n/a n/a n/a n/a nla n/a 
butylbenzylphthalate 420 U 390 U n/a n/a n/a n/a n/a n/a n/a 
carbazole 420 U 390 U n/a n/a nla n/a nla n/a nla 
chrysene 73 J 390 U 6 U 61 U 06 U 9.9 6.2 U 6 U 18000 
di-n-butylphthalate 420 U 390 U n/a n/a n/a n/a n/a n/a 
di-n-octylphthalate 420 

n/a 
U 390 U n/a n/a n/a n/a n/a n/a 

dibenz(a.h)anthracene 
n/a 

420 U 390 U 1.2 UJ 75 J 26 J 4.6 J 1.2 UJ 1.2 UJ 1300 UJ 
dibenzofuran 420 U 390 U n/a n/a n/a nla n/a 
diethylphthalate 

n/a 
420 

n/a 
U 390 U n/a n/a n/a n/a n/a n/a 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 -- 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. 
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 criteria. 
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TABLE 1 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 
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SAMPLE NUMBER: W-PGA-0 1 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: 05/19/97 05/19/97 05/19/97 05/l 9197 05119197 05/19/97 05/l 9197 05119l97 05/19/97 

SEMIVOLATILES @kg wlkg w’kg Wkg Wkg Wkg Wkg wlkg ucUkg 
dimethylphthalate 420 U 390 U n/a da n/a n/a n/a nla 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 

1 ,1,2-trichloroethane 

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. 

1 I I I I I I I 
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TABLE 1 
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SAMPLE NUMBER: W-PGA-01 

LOCATION: Side wall 

DATA SOURCE: Pit P6A 

SAMPLE DATE: 05/19/97 

VOLATILES Wkg 

W-P6A-02 

Side wall 

Pit P6A 

05/I 9197 

ug&! 

W-P6A-03 

Side wall 

Pit P6A 

05/l 9197 

ug’kg 

W-P6A-04 

Excavated 

Pit P6A 

05/19/97 

wlkg 

W-PGA-OCDUP 

Excavated 

Pit P6A 

05/l 9197 

w’kg 

w-P6A-05 

Side wall 

Pit P6A 

05/19/97 

wlkg 

w-P6A-06 

Side wall 

Pit P6A 

05/l 9197 

Wkg 

W-P6A-07 

Floor 

Pit P6A 

05/l 9197 

Ww 

w-P6A-08 

Excavated 

Pit P6A 

05/l 9/97 

@kg 
2-butanone 130 U 120 U n/a n/a nla nla n/a n/a n/a 
2-hexanone 64 U 59 U n/a n/a n/a n/a n/a nla nla 
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 n/a n/a n/a n/a n/a n/a 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 nla n/a nla n/a n/a n/a n/a 
carbon tetrachloride 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 U 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 6.4 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 nla 
trans-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 
trichloroethene 64 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 U 16 U 17 U 12 U 12 U 12 U 13 U 
xylene (total) 6.4 U 5.9 U n/a n/a n/a n/a n/a n/a n/a 

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, 

uu; 1 
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: 

PESTlClDESlPCBS 

1 

W-PGA-01 W-P6A-02 

Side wall Side wall 

Pit P6A Pit P6A 

05/19/97 05119197 

W&i w’kg 

W-P6A-03 

Side wall 

Pit P6A 

05/19/97 

wlkg 

W-P6A-04 

Excavated 

Pit P6A 

05/19/97 

Wkg 

W-PGA-04-DUP 

Excavated 

Pit P6A 

05119/97 

udkg 

W-P6A-05 

Side wall 

Pit P6A 

05119197 

ug’kg 

W-P6A-06 

Side wall 

Pit P6A 

05/l 9197 

w’kg 

W-P6A-07 

Floor 

Pit P6A 

05/I Q/97 

w’kg 

w-P6A-08 

Excavated 

Pit P6A 

05/l 9197 

ug’kg 

4,4’-ODD 
4$-DDE 
4.4’-DDT 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

aldnn 
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 

- 2.9 J 2 U n/a n/a n/a n/a n/a n/a n/a 

2.2 U 2 U n/a n/a n/a n/a n/a n/a n/a 

2.2 u 2 U n/a n/a n/a n/a nla nla n/a 
42 U 39 U 40 U 54 U 56 U 40 U 41 U 40 U 43 U 
42 U 39 U 40 U 54 U 56 U 40 U 41 U 40 U 43 U 

40 U 41 U 40 U 43 U 
42 U 39 U 40 U 54 U 56 U 40 U 41 U 40 U 43 U 
42 U 39 U 40 U 54 U 56 U 40 U 41 U 40 U 43 U 
42 U 39 U 40 U 900 660 40 U 41 U 40 U 310 
42 U 39 U 40 U 450 380 40 U 70 40 U 340 

2.2 U 2 U n/a n/a n/a n/a n/a n/a n/a 

2.2 U 2 U n/a n/a n/a n/a n/a n/a n/a 

2.2 U 2 U n/a n/a n/a n/a n/a n/a nla 

2.2 U 2 U n/a n/a n/a n/a n/a n/a nla 

2.2 u 2 U n/a n/a n/a n/a n/a n/a n/a 

2.5 2 U n/a n/a n/a n/a n/a I n/a I “‘Y-2 
2.2 U 2 U n/a n/a n/a n/a n/a 

2.2 U 2 U n/a n/a n/a n/a n/a 

2.2 U 2 U n/a n/a n/a n/a n/a 

2.2 U 2 U n/a nla n/a n/a n/a nl 

2.2 U 2 U n/a n/a nla n/a n/a n/a 

2.8 2 U n/a n/a n/a n/a n/a n/a 

u 2.2 2 U n/a ~- ~ n/a n/a n/a n/a n/a n/a 

2.2 U 2 U n/a n/a n/a n/a n/a n/a n/a 

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. 
-_ 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 I 1 ! I I 
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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-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/i 9197 05/l 9197 05/l 9197 05/l 9197 05/19/97 05/l 9197 05/l Q/97 05/19/97 05/l Q/97 

PESTICIDESIPCBS Wkg ught Wkg ugM Wkg wlkg uglkg uctlkg wkt 
heptachlor 2.2 u 2 U nla n/a n/a n/a n/a n/a n/a 

heptachlor epoxide 2.2 U 2 U n/a n/a n/a nla n/a n/a n/a 

methoxychlor 22 U 20 U n/a nla n/a n/a n/a nla n/a 

toxaphene 86 U 78 U n/a n/a n/a n/a n/a n/a n/a 

NOIES: 
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. 
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-11 W-PGA-12 W-TRGE-01 W-TR6E-02 W-TR6E-03 W-TR6E-04 W-TRGE-04-DUI 

LOCATION: Floor Excavated Floor Side wall Side wall Side wall Side wall Floor Floor 

DATA SOURCE: Pit P6A Pit P6A Pit P6A Pit P6A Trench TRGE Trench TRBE Trench TRGE Trench TRGE Trench TRGE 

SAMPLE DATE: 05/19/97 06/l 0197 06/i O/97 06/24/97 05/20197 05/20/97 05/20/97 05/20/97 05/20/97 

INORGANICS w/kg w/kg @kg mg/kg w/kg Wkg w/kg w/kg w/kg 
aluminum 
antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 
iron 
lead’ 
magnesium 
manganese 
mercury 
nickel 
potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 

28500 
2.6 
2.5 

81.5 
1.5 
0.62 

335 
26.1 
26.3 
39.1 

15500 
6.6 

1970 
351 

0.04 
11.7 

637 
0.34 
0.4 

85.6 
0.48 

27.5 
10.7 

11500 J n/a n/a 13700 9030 15200 16500 14900 
U 12.4 L n/a n/a 2.6 UL 2.4 UL 2.4 UL 2.4 UL 2.4 U 
K 4.6 K n/a n/a 6.8 3.7 5.7 5.5 5.7 

200 J n/a n/a 86.9 38 66.1 69.6 71 
0.65 L n/a n/a 0.67 0.53 0.77 0.34 0.42 

L 34.9 J n/a n/a 0.45 UL 0.42 UL 0.51 L 0.41 UL 0.41 u 
J 55000 J n/a n/a 2760 J 1140 J 1720 J 1110 J 956 
J 5210 J n/a n/a 21 J 17.3 J 22.1 J 26.5 J 23.9 
J 28.5 J n/a n/a 7.7 K 6.4 K 9.3 K 3.1 K 3.2 
L 175 n/a n/a 32.6 L 14.9 L 18.7 L 12.7 L 11.1 
J 117000 n/a n/a 22200 J 15600 J 18600 J 14800 J 16100 
J 2130 L n/a 119 K 88.4 J 11.3 J 53.9 J 9.3 J 9.2 
J 4140 J n/a n/a 2100 J 1560 J 2230 J 1900 J 1790 
J 896 n/a n/a 419 J 181 J 502 J 191 J 187 
u 6.9 n/a n/a 0.09 0.13 0.04 0.04 u 0.04 

30.1 L n/a n/a 12 7.8 11.4 7.8 7.9 
1310 n/a n/a 936 627 1020 816 777 

UL 1.6 K n/a n/a 0.47 K 0.37 K 0.33 K 0.42 K 0.52 
J 167 K n/a n/a 0.75 0.51 0.48 0.8 0.7 
J 125 J n/a n/a 95.7 J 98.3 J 104 J 84 J 96.9 

UL 1.4 UL n/a n/a 0.47 UL 0.44 UL 0.43 UL 0.46 L 0.44 1 
28.5 J n/a n/a 30 23.9 31.3 30.4 34.8 

J 1840 L nla n/a 187 J 26.9 J 49.3 J 26 J 25.2 

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. 

I 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

1,2,4-trichlorobenzene 
1,2dichlorobenzene 
1,3dichlorobenzene 
1.4dichlorobenzene 
2,2’-oxybis(l-chloropropane) 
2,4,5-trichlorophenol 
2,4,6-trichlorophenol 
2.4-dichlorophenol 
2,4dimethylphenol 
2,4dinitrophenol 
2,4dinitrotoluene 
2,6-dinitrotoluene 
2chlorophenol 
2-methylnaphthalene 
2-methylphenol 
P-nitroaniline 
2-nitrophenol 
3,3’-dichlorobenzidine 
3-nitroaniline 
4.6-dinitro-2-methvlohenol 

NOTES: 
J -- 
u -- 
UJ. -- 
UL -- 
UR -- 
L _- 
K -_ 
B -v 
R -- 

L’aiue is mis~6ele6 esihaied 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 exceedaoce 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 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL + SITE 08 

NAWC, WARMINSTER, PENNSYLVANIA 

w/kg I w/kg w/kg I w/kg 

W-TRGE-01 

Side wall 

Trench TRGE 

05120197 

420 1 

420 1 
420 1 

420 I 
420 1 

420 1 

420 1 
420 L 
420 I 

2000 1. 
420 1 

420 1 
420 L 
420 L 
420 IA 

2000 l. 
420 U 

2000 U 
2000 U 
2000 U 

420 U 
420 U 
420 U 
420 U 

W-TR8E-02 

Side wall 

Trench TRGE 

05120197 

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 

Trench TRGE 

w/kg w/kg 

n/a 390 U 
5.8 U 390 U 
5.8 U 390 U 
5.8 U 390 U 

n/a 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 390 U 
n/a 390 U 
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 
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W-TRGE-OCDUF 

Floor 

Trench TRGE 

05/20/97 

Wkg 

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 
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NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: W-P6A-09 

LOCATION: Floor 

W-PGA-10 

Excavated 

W-PGA-11 

Floor 

W-PGA-12 

Side wall 

W-TRGE-01 

Side wall 

W-TR6E-02 

Side wall 

W-TR6E-03 

Side wall 

W-TR6E-04 

Floor 

W-TRGE-OCDUP 

Floor 

/I 

--- 

DATA SOURCE: 

SAMPLE DATE: 

~LI.II.Vb.reI1~b” 

4-methylphenol 
4nitroaniline 
4nitrophenol 
N-nitroso-di-n-propylamine 
N-nitrosodiphenylamine 
acenaphthene 
acenaphthylene 
anthracene 
benz(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(g,h,i)perylene 
benzo(k)fluoranthene 

beta-chloronaphthalene 
bis(2-chloroethoxy)methane 
bis(2-chloroethyl)ether 
bis(2-ethylhexyl)phthalate 
butylbenzylphthalate 
carbazole 
chrysene 

di-n-butylphthalate 
di-n-octylphthalate 
dibenz(a.h)anthracene 

dibenzofuran 
diethylphthalate 

I amlkn I tmlka I ualka I ualka I ualka 1 uslka I ualka I ualka I ualka II - - -=...= -w .-s -6a w -‘a .M ., - - - -J..‘a -Y .a 

n/a n/a n/a n/a 420 U nla n/a 390 U 390 U 

n/a n/a n/a n/a 2000 U n/a n/a 1900 u 1900 U 

n/a n/a n/a n/a 2000 U n/a n/a 1900 u 1900 U 

n/a n/a n/a n/a 420 U n/a n/a 390 U 390 U 

n/a n/a n/a n/a 420 U n/a nla 390 U 390 U 
07 U 650 UJ 110 U n/a 420 U 1600 U 78 U 390 U 390 U 
a7 U 650 UJ 110 U n/a 420 U 1600 U 78 U 390 U 390 U 
22 U 160 UJ 27 U n/a 420 U 400 U 20 U 390 U 390 U 

0.87 UJ 34 J 4.5 n/a 92 J 330 11 390 U 390 U 
0.87 UJ 190 J 5.5 n/a 100 J 390 J 12 J 390 U 390 U 
0.87 U 77 J 5.2 n/a 110 J 370 12 390 U 390 U 
2.2 U 260 J 5 n/a 420 U 320 11 390 U 390 U 
0.87 UJ 37 J 2.4 n/a a3 J 200 J 6.8 J 390 U 390 U 

n/a n/a n/a n/a 420 U n/a n/a 390 U 390 U 

n/a n/a n/a n/a 420 U n/a n/a 390 U 390 U 

n/a n/a n/a n/a 420 U n/a n/a 390 U 390 U 

n/a n/a n/a n/a 420 U n/a n/a 390 U 390 U 

n/a n/a n/a n/a 420 U n/a n/a 390 U 390 U 

n/a n/a n/a n/a 420 U n/a n/a 390 U 390 U 
6.5 U 48 UJ 7.9 U n/a 120 J 120 U 15 390 U 390 U 

n/a n/a n/a n/a 420 U n/a nla 390 U 390 U 

n/a n/a n/a n/a 420 U n/a n/a 390 U 390 U 
1.3 UJ 46 J 1.6 U n/a 420 U 260 2.1 390 U 390 U 

n/a n/a n/a n/a 420 U n/a n/a 390 U 390 U 

n/a n/a n/a n/a 420 U n/a n/a 390 U 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. 
_- 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 / I I I I I 
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f 1126197 

SAMPLE NUMBER: W-P6A-09 

SEMIVOLATILES 

dimethylphthalate 
fluoranthene 
fluorene 
hexachlorobenzene 
hexachlorobutadiene 
hexachlorocyclopentadiene 
hexachloroethane 
indeno(l,2,3cd)pyrene 
isophorone 
naphthalene 
nitrobenzene 
pentachlorophenol 
phenanthrene 
phenol 
pyrene 

VOtATlLES 
1,l ,l-trichloroethane 
1 ,1,2,2-tetrachloroethane 
1,1,2-trichloroethane 
1 ,ldichloroethane 
1 (l-dichloroethene 
1,2-dichloroethane 
1,2-dichloroethene (total) 
1,2-dichloroethene (trans) 
1,2dichloropropane 

wlkg 
n/a 

0.7 L 
6.7 L 

n/a 

I n/a 
n/a 
n/a 

2.2 L 
n/a 

43 U 
n/a 
n/a 

22 U 
n/a 

a.7 u 

w/kg 
6.5 U 
6.5 U 
6.5 U 
6.5 U 
6.5 U 
6.5 U 

n/a 
6.5 , U 
6.5 U 

!TES: 
J -- 
U __ 
UJ -- 
UL -- 
UR -- 
L _- 
K -- 
I3 __ 
R -- 

TABLE 1 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

w/kg w&t w/kg 
n/a n/a n/a 

77 J 11 U n/a 
87 J 13 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 

16 UJ 4.1 n/a 
n/a n/a n/a 

320 UJ 52 U n/a 
n/a n/a n/a 
n/a n/a n/a 

160 UJ 27 U n/a 
n/a n/a n/a 

220 J 11 U n/a 

w/kg w/kg ‘-@kg 
9.7 U n/a n/a 
9.7 U n/a n/a 
9.7 U n/a n/a 
9.7 U n/a n/a 
9.7 U n/a n/a 
9.7 U n/a n/a 

n/a n/a n/a 
9.7 U n/a n/a 
9.7 U n/a n/a 

DRAFT 

Page 11 

W-TRGE-01 

Side wall 

Trench TRBE 

05/20/97 

W-TR6E-02 

Side wall 

Trench TRGE 

05/20/97 

@kg w/kg 
420 U n/a 
220 J 690 
420 U 160 t 

420 U n/a 
420 U n/a 

2000 U n/a 
420 U n/a 
420 U 300 

420 U n/a 
420 U 780 t 

420 U n/a 
2000 U n/a 

99 J 400 1 

420 U n/a 
140 J 710 

wlkg w/kg 
6.4 U 5.9 1 

6.4 U 5.9 1 

6.4 U 5.9 1 

6.4 U 5.9 1 

6.4 U 5.9 1 

6.4 U 5.9 1 

6.4 U n/a 
n/a 5.9 1 

6.4 U 5.9 I 

q 

W-TR6E-03 
I 

W-TR6E-04 

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. 



11126l97 
TABLE 1 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL -SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 
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SAMPLE NUMBER: 

.OCATION: 

IATA SOURCE: 

SAMPLE DATE: 

VOLATILES 

P-butanone 
2-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.-l .3-dichloropropene 
trichloroethene 
vinyl chloride 

xylene (total) 

W-P6A-09 W-PGA-1 0 W-PGA-1 1 W-PGA-12 W-TRGE-01 W-TR6E-02 W-TR6E-03 W-TR6E-04 W-TRGE-04-DUF 

Floor Excavated Floor Side wall Side wall Side wall Side wall Floor Floor 

Pit P6A Pit P6A Pit P6A Pit P6A Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE 

05/l 9197 0611 O/97 06/l 0197 0612497 05/2Ol97 05/20/97 05/20/97 05/20/97 05/20/97 

wW w/kg w/kg w/kg udkg Wkg w/kg w/kg Wkg 
n/a n/a n/a n/a 130 UJ n/a n/a 120 U 120 I 
n/a n/a n/a n/a 64 U n/a n/a 59 U 59 t 
n/a n/a n/a n/a 64 U n/a n/a 59 U 59 I 

n/a n/a n/a n/a 130 UJ nla n/a 100 J 120 
n/a n/a n/a n/a 6.4 U n/a n/a 5.9 U 5.9 I 

6.5 U 9.7 U n/a n/a 6.4 U 5.9 U 5.8 U 5.9 U 5.9 I 
6.5 U 9.7 U n/a n/a 6.4 U 5.9 U 5.8 U 5.9 U 5.9 1 

13 U 19 U n/a n/a 13 U 12 U 12 U 12 U 12 I 

n/a n/a n/a n/a 6.4 U n/a n/a 5.9 U 5.9 I 
6.5 U 9.7 U n/a n/a 6.4 U 5.9 U 5.8 U 5.9 U 5.9 I 
6.5 U 9.7 U n/a n/a 6.4 U 5.9 U 5.8 U 5.9 U 5.9 I 

13 U 19 U n/a nla 13 U 12 U 12 U 12 U 12 I 
6.5 U 9.7 U n/a n/a 6.4 U 5.9 U 5.8 U 5.9 U 5.9 I 

13 U 19 U n/a n/a 13 U 12 U 12 U 12 U 12 I 
6.5 U 9.7 U n/a n/a 6.4 U 5.9 U 5.8 U 5.9 U 5.9 I 
6.5 U 9.7 U n/a n/a 6.4 U 5.9 U 5.8 U 5.9 U 5.9 

n/a n/a n/a n/a 6.4 U n/a n/a 5.9 U 5.9 
6.5 U 9.7 U n/a n/a 6.4 U 5.9 U 5.8 U 5.9 U 5.9 

n/a n/a n/a n/a 6.4 U n/a n/a 5.9 U 5.9 
6.5 U 9.7 U n/a n/a 6.4 U 5.9 U 5.8 U 5.9 U 5.9 

n/a n/a n/a n/a 6.4 U n/a n/a 5.9 U 5.9 
6.5 U 9.7 U n/a n/a 6.4 U 5.9 U 5.8 U 5.9 U 5.9 
6.5 U 9.7 U n/a n/a 64 U 5.9 U 5.8 U 5.9 U 5.9 

13 U 19 U n/a n/a 13 U 12 U 12 U 12 U 12 
n/a n/a n/a n/a 6.4 U n/a n/a 5.9 UI 5.9 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 

__ 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 R 

/ I I I 1 1 I I I I I I 
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TABLE 1 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL -SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 
Page 13 

SAMPLE NUMBER: W-P6A-09 w-PGA-1 0 W-PGA-11 W-PGA-12 W-TRGE-01 W-TR6E-02 W-TR6E-03 W-TR6E-04 W-TRGE-OCDUF 

LOCATION: Floor Excavated Floor Side wall Side wall Side wall Side wall Floor Floor 

DATA SOURCE: Pit P6A Pit P6A Pit P6A Pit P6A Trench TRGE Trench TR6E Trench TRGE Trench TR6E Trench TRGE 

SAMPLE DATE: 05/19/97 06/l 0197 06/l 0197 06124197 05/20/97 05/20/97 05/20/97 05/20/97 05/20/97 

PESTlClDESlPCBS w/kg w/kg w/kg w/kg Wkg @kg w/kg w/kg Wkg 

4.4’~DDD n/a n/a n/a n/a 2.2 U n/a n/a 2 u 2 U 
4$-DDE n/a n/a n/a n/a 5.8 n/a n/a 2 u 2 U 
4.4’-DDT n/a n/a n/a n/a 7.4 n/a n/a 2 u 2 U 
Aroclor-1016 43 U 320 U n/a n/a 42 U 78 U 39 U 39 U 39 U 
Aroclor-1221 43 U 320 U n/a n/a 42 U 78 U 39 U 39 U 39 U 
Aroclor-1232 43 U 320 U n/a n/a 42 U 78 U 39 U 39 U 39 U 
Aroclor-1242 43 U 320 U n/a n/a 42 U 78 U 39 U 39 U 39 U 
Aroclor-1248 43 U 320 U n/a n/a 42 U 78 U 39 U 39 U 39 U 
Aroclor-1254 43 U 320 U n/a n/a 42 U 860 39 U 39 U 39 U 
Aroclor-1260 43 U 320 U n/a n/a 42 U 78 U 39 U 74 39 U 
aldrin n/a n/a n/a n/a 2.2 U n/a n/a 2 u 2 U 
alpha-BHC n/a n/a n/a n/a 2.2 U n/a n/a 2 u 2 U 
alpha-chlordane n/a n/a n/a n/a 2.2 U n/a n/a 2 u 2 U 
beta-BHC n/a n/a n/a n/a 2.2 U n/a n/a 2 u 2 U 
delta-BHC n/a n/a n/a n/a 2.2 U n/a n/a 2 u 2 U 
dieldrin n/a n/a nla n/a 2.2 U nla nla 2 u 2 U 
endosulfan I n/a n/a n/a n/a 2.2 U n/a n/a 2 u 2 U 
endosulfan II n/a nta n/a n/a 2.2 U n/a n/a 2 u 2 U 
endosulfan sulfate n/a n/a n/a n/a 2.2 U n/a n/a 2 u 2 U 
endrin n/a n/a n/a n/a 2.2 U n/a n/a 2 u 2 U 
endrin aldehyde n/a n/a n/a n/a 2.2 U n/a n/a 2 u 2 U 
endrin ketone n/a n/a n/a n/a 2.2 u n/a n/a 2 u 2 U 
gamma-BHC (Lindane) n/a n/a n/a n/a 2.2 UI n/a n/a 2 u 2 U 
gamma-chlordane n/a n/a n/a n/a 2.2 Ul n/a n/a 2 u 2 U 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

-- Value is considered estimated due t0 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 1 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

PESTICIDESIPCBS 

heptachlor 
heptachlor epoxide 
methoxychlor 
toxaphene 

‘-@kg 
n/a 
n/a 
n/a 
n/a 

@kg 
n/a 
n/a 
n/a 
n/a 

wlkg 
n/a 
n/a 
n/a 
n/a 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

W-TR6E-04 W-TRGE-04-DUF 

Floor Floor 

Trench TRGE 

05/20/97 

Trench TRGE 

05/20/97 

Wkg 
2 

2 

20 

79 

@kg 
2 1 

2 1 

20 1 

79 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 lo exceedance of technical quality control criteria. 

I I I I I 1 I I I 
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” TABLE 1 
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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 
thallium 
vanadium 
zinc 

W-TR6E-05 W-TR6E-06 W-TR6E-07 W-TR6E-08 W-TR6E-09 W-TRGE-IO W-TRGE-11 W-TR6E-12 W-TR6E-13 

Side wall Floor Floor Excavated Excavated Side wall Excavated Excavated Side wall 

Trench TRBE Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRBE Trench TRBE 

05/20/97 05420197 05/20197 05/20/97 05/20/97 05/20/97 06/I 0197 06/1 o/97 06/10/97 

mglkg mglkg mdkg w/kg mgW mglkg mglkg wh wdkg 
10400 14200 11100 5230 13800 10400 11600 J 2930 J 14600 , 

2.4 UL 2.7 UL 2.4 UL 8.6 L 2.5 UL 2.6 UL 0.21 L 5.1 L 1.1 I 
3.4 5.8 5.8 5 5.1 2.2 K 5.2 2.2 K 6.4 

36.1 102 73.2 1560 70.2 29.7 64.3 J 608 J 82.3 . 
0.51 0.97 0.41 0.37 0.75 0.5 0.64 L 0.17 L 0.98 I 
0.41 UL 0.47 UL 0.49 L 21.2 0.43 UL 0.44 UL 0.87 J 10.8 J 0.33 , 

1460 J 652 J 1350 J 51900 J 1370 J 894 J 22400 J 27700 J 1410 . 
16.3 J 16.8 J 67.9 J 3110 J 24.3 J 17.5 J 35.3 J 1220 J 19.7 . 
7.2 K 6 3.5 K 6.1 K 6.3 K 7.2 K 7.2 J 3.4 J 8.3 . 

17.8 L 8.3 L 23.9 L 1050 L 13.9 L 18.1 L 25.8 349 15.3 
14700 J 12500 J 15900 J 18700 J 14700 J 17500 J 16400 8900 15600 

11.8 ‘J 17.9 J 42 8 J 411 J 26.1 J 7.7 J 63 L 187 L 21.9‘ 1 
1590 J 1630 J 1700 J 2810 J 1980 J 1670 J 6680 J 2560 J 2100 . 
306 J 684 J 121 J 772 J 166 J 191 J 316 325 428 

0.04 u 0.04 u 2 72.9 0.04 0.04 u 0.74 36.6 0.07 
8.6 12 8.7 33.8 11.1 8 11.2 L 14.8 L 12.7 L 

838 585 522 498 953 576 1230 306 1180 
0.3 U 0.55 K 0.81 K 2.5 K 0.55 K 0.33 u 0.3 J 1.2 K 0.54 J 
0.43 0.4 U 2.9 154 1.1 0.45 1.1 B 65.5 0.43 B 

104 J 128 J 85.3 J 229 J 96.5 J 142 J 150 J 110 J 149 J 
0.43 UL 0.49 UL 0.44 UL 0.71 UL 0.45 UL 0.46 UL 0.43 UL 0.51 UL 0.45 UL 

23.7 25.4 26.9 25.5 27.9 25.2 27.4 J 12 J 29.8 J 
27.3 J 54.5 J 67.9 J 2150 J 54.6 J 41.6 J 81.1 L 885 L 48.1 L 

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 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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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 exoeedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to excaedance 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. 

:’ 1 
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TABLE 1 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL -SITE 06 DRAFT 
Pan.3 47 . ..a- .I 

NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 

1,l -dichloroethene 
1,2-dichloroethane 
1,2-dichloroethene (trans) 
1,2dichloropropane 
bromodichloromethane 
bromoform 
bromomethane 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane 
cis-1,3-dichloropropene 
dibromochloromethane 
methylene chloride 
tetrachloroethene 
trans-1.3dichloropropene 
trichloroethene 
vinyl chloride 

PESTlClDESlPCBS 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
\TCC. c ! L.2. 

J -- 
u -- 
UJ -- 

& : 
L - 
K -- 
B -_ 
R -- 

W-TR6E-05 W-TR6E-06 W-TR6E-07 W-TR6E-08 W-TR6E-09 W-TRGE-10 W-TRGE-11 W-TRGE-12 W-TRGE-13 

Side wall Floor Floor Excavated Excavated Side wall Excavated Excavated Side wall 

Trench TRGE Trench TRGE Trench TR6E 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 05120197 06/10197 06/l 0197 06/l O/97 

Wkg Wkg uglkg Wkg w&I wlkg wlkg Wkg Wkg 
5.9 U 6.7 U 5.9 U 9.7 UJ 6.1 U 6.3 U 5.8 U 6.9 U 6 1 

5.9 U 6.7 U 5.9 U 9.7 UJ 6.1 U 6.3 U 5.8 U 6.9 U 6 1 
5.9 U 6.7 U 5.9 U 9.7 UJ 6.1 U 6.3 U 5.8 U 6.9 U 6 u 
5.9 U 6.7 U 5.9 U 9.7 UJ 6.1 U 6.3 U 5.8 U 6.9 U 6 u 
5.9 U 6.7 U 5.9 U 9.7 UJ 6.1 U 6.3 U 5.8 U 6.9 U 6 u 
5.9 U 6.7 U 5.9 U 9.7 UJ 6.1 U 6.3 U 5.8 U 6.9 U 6 U 

12 U 13 U 12 U 19 UJ 12 U 13 U 12 U 14 U 12 u 
5.9 U 6.7 U 5.9 U 9.7 UJ 6.1 U 6.3 U 5.8 U 6.9 U 6 U 
5.9 U 6.7 U 5.9 U 9.7 UJ 6.1 U 6.3 U 5.8 U 6.9 U 6 U 

12 U 13 U 12 U 19 UJ 12 U 13 U 12 U 14 U 12 U 
5.9 U 6.7 U 5.9 U 9.7 UJ 6.1 U 6.3 U 5.8 U 6.9 U 6 U 

12 U 13 U 12 U 19 UJ 12 U 13 U 12 U 14 U 12 U 
5.9 U 6.7 U 5.9 U 9.7 UJ 6.1 U 6.3 U 5.8 U 6.9 U 6 U 
5.9 U 6.7 U 5.9 U 9.7 UJ 6.1 U 6.3 U 5.8 U 6.9 U 6 U 
5.9 U 6.7 U 5.9 U 9.7 UJ 6.1 U 6.3 U 5.8 U 6.9 U 6 U 
5.9 U 6.7 U 5.9 U 9.7 UJ 6.1 U 6.3 U 5.8 U 6.9 U 6 U 
5.9 U 6.7 U 5.9 U 9.7 UJ 6.1 U 6.3 U 5.8 U 6.9 U 6 U 
5.9 U 6.7 U 5.9 U 9.7 UJ 6.f U 6.3 U 5.8 U 6.9 U 6 U 

12 U 13 U 12 U 19 UJ 12 U 13 U 12 U 14 U 12 U 

Wkg ‘ah uglkg @kg w’kg w% wlkg wlkg ug’kg 
39 U 44 U 39 u 1300 U 41 U 41 U 380 U 2300 U 40 U 
39 U 44 U 39 u 1300 U 41 U 41 U 380 U 2300 U 40 U 
39 U 44 U 39 u 1300 U 41 U 41 U 380 U 2300 U 40 U 
39 U 44 U 39 u 1300 U 41 U 41 U 380 U 2300 U 40 U 
39 U 44 U 39 u 1300 U 41 U 41 u 2000 2600 40 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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Page 70 
NAWC, WARMINSTER, PENNSYLVANIA 

SAMPLE NUMBER: W-TR6E-05 W-TR6E-06 W-TR6E-07 W-TR6E-08 W-TR6E-09 W-TRGE-1 0 W-TRGE-11 W-TR6E-12 W-TRGE-13 

LOCATION: Side wall Floor Floor Excavated Excavated Side wall Excavated Excavated Side wall 

DATA SOURCE: Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRIE Trench TRGE Trench TRGE Trench TRIE 

SAMPLE DATE: 05/20197 05/20/97 05120197 05/20/97 05/20/97 05/20/97 06/l 0197 06/10/97 06/10/97 

PESTlClDESlPCBS 

I I I I I I I I 

I wlkg I u@kg I wfkg I Wkg I wlkg I Wkg I et&! I uglkg I @kg 
I 

Aroclor-1254 39 U 44 U 110 1 12000 41 U 41 U 380 U 2300 U 40 U 
Aroclor-1260 39 U 44 U 39 IJI 1300 U 41 U 41 U 380 U 2300 U 40 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. 



11126197 
TABLE 1 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 19 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

acenaphthene 
acenaphthylene 
anthracene 

benz(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(g,h,i)perylene 
benzo(k)ftuoranthene 
chrysene 
dibenz(a.h)anthracene 
fluoranthene 
fluorene 
indeno(l,2,3cd)pyrene 
naphthalene 
phenanthrene 
pyrene 
PESTlClDESfPCBS 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

W-TR6E-14 W-TRGE-15 W-TR6E-16 W-TRGE-16-DUP W-TR6E-17 W-TRGE-18 W-TRGE-19 W-TR6E-20 W-TRGE-20-DUF 

Excavated Excavated Side wall Side wall Floor Excavated Side wall Excavated Excavated 

Trench TRBE Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE Trench TRGE 

06/24/97 06/24/97 07/l 0197 07/10197 07110/97 07/10/97 07123197 07123197 07123197 

Wkg Wkg Wkg wlkg Wkg udkg wml uglkct Wkg 
8000 u 1500 U 500 650 38 U 990 n/a 790 U 790 1 

8000 u 1500 U 190 U 190 U 19 U 190 U n/a 790 U 790 1 
2000 U 390 U 61 91 1.5 100 n/a 200 U 280 
4800 1000 290 460 9.6 420 n/a 650 640 
4300 1200 350 600 14 480 n/a 850 780 
3800 930 350 600 16 420 n/a 610 570 
2900 700 230 400 18 340 n/a 460 430 
2300 530 160 300 7.4 230 nla 380 340 
4300 930 210 370 8.5 310 n/a 1300 1000 

770 190 310 580 14 410 n/a 120 130 
9400 1500 470 810 18 800 n/a 1300 1400 
7800 150 U 52 89 2.3 J 110 n/a 79 U 79 1 
2800 950 240 370 13 310 n/a 540 460 
4000 U 750 U 190 U 190 U 13 190 U n/a 390 U 390 II 
5500 390 U 160 260 7 380 nla 890 770 

12000 1800 410 700 16 680 n/a 1300 1300 

Wkg w’kg Wkg wh ugfkg Ww w&I wdkg w&I 
200 U 37 U 460 U 460 U 47 u 9400 U 38 U 78 U 390 U 
200 U 37 U 460 U 460 U 47 u 9400 U 38 U 78 U 390 U 
200 U 37 U 460 U 460 U 47 u 9400 U 38 U 78 U 390 U 
200 U 37 U 460 U 460 U 47 u 9400 U 38 U 78 U 390 U 
200 U 37 U 460 U 460 U 47 u 30000 38 U 690 1700 
930 100 480 1000 43 19000 U 38 U 670 1300 
200 U 37 U 920 U 920 U 93 U 2600 38 U 230 390 U 

NOTES: 
J 
U 
UJ 
UL 
UR 
L 
K 
B 
R 

__ Value Is consideied estimated due to eXCeedawe Oi 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. 



11126191 
TABLE 1 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL - SITE 06 

NAWC, WARYINSTER, PENNSYLVANIA 

DRAFT 
Page 20 

SAMPLE NUMBER: W-TR6E-21 W-TR6E-22 W-TR6E-23 W-TR6E-24 W-TR6E-25 ___ ___ e-s --- 

LOCATION: Excavated Excavated Side wall Side wall Side wall 

DATA SOURCE: 

SAMPLE DATE: 

Trench TRGE 

07123197 

Trench TRGE 

06104/97 

Trench TRGE 

06/04/97 

Trench TRGE 

09114l97 

Trench TRGE 

09/14/97 

11 SEMIVOLATILES I ugW I w’kg I I I I I I I 

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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APPENDIX D 

TOXICOLOGICAL PROFILES FOR NAWC WARMINSTER SITE 6 COPCS 

D.l ALUMINUM 

Noncancer Toxicity 

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 forms (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 

Pharmacokinetics 

Ingested antimony is absorbed slowly and incompletely from the gastrointestinal (GI) tract (Iffland 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. 

Noncancer Toxicitv 

Acute intoxication from ingestion of large doses of antimony induces GI disturbances, dehydration, and 

cardiac effects in humans (Iffland 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 abnormalities of the electrocardiograph (ECG) and myocardial 

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). 

D-l 



Chronic oral exposure studies in laboratory animals include two briefty 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 RfD 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. 

- 

- 

- 

- 

Carcinoaenicitv 

- 

Data were not located regarding the carcinogenic@ 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 classfired in 

EPA cancer weight-of-evidence Group D (not classifiable as to carcinogenicity to humans) (EPA, 1997a). 
- 

Il.3 ARSENIC 
- 

Pharmacokinetics 

- 

Several studies confinn 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. 

- 

-. 

- 
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r Toxicity 
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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 sl:udies 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 (lshinishi et al. 1986) but concomitant exposure to other chemicals cannot be ruled out. The EPA 

(1997a) derived an RfD of 0.3 mg/kg/day for chronic oral exposure, based on an NOAEL of 0.8 mg/kg/day 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). 

Carcinoaenicitv 

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 RfD 

of 15.1 per mglkglday, assuming a 70 kg adult inhales 20 m3 of air/day. 
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D.4 BARIUM 

- 

- 

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 mglkglday 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 RfD 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 mg/kg/day, 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 RfO value of 0.005 mg/kg/day 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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Carcinoaenicitv 

The EPA (1995) classifies beryllium in cancer weight-of-evidence Group 82 (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 mglkglday 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 derived from an occupational study. 
P 

D.6 CADMIUM 

Pharmacokinetics 

L 

I 

- 

PI 

- 

n4 

C 

c”3 

Estimates of cadmium uptake by the respiratory tract range from 10 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 10 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. 

Noncancer Toxicity 

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. 

W 
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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 mglkglday 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). 

- 

Carcinogenicity 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 carcinogenic@ 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 

In nature, chromium (Ill) predominates over chromium (VI) (Langard and Norseth 1986). Little chromium (VI) 

exists in biological materials, except shortly after exposure, because reduction to chromium (III) 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 mglkglday (EPA 1997a). The same NOEL and an uncertainty factor 

of 100 was the basis for a provisional subchronic oral RfD of 1 mglkglday (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 RtD of 0.005 mglkglday 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 (Ill) 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 effects. 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. 

Carcinoaenicity 

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 m3/day 

and weigh 70 kg, was based on increased risk of lung cancer deaths in chromate production workers. 

D.8 COPPER 

Non-carcinoaenic Toxicity 

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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Carcinoaenicitv 
- 

Copper is classified in cancer weight-of-evidence Group 0 (not classifiable as to carcinogenicity to humans) 

(EPA 1997a). Quantitative risk estimates are not derived for Group 0 chemicals. 

D.9 IRON 

Noncancer Toxicity 

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 lun,g) (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 

Pharmacokineticg 

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 (Tsuchiya 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 1990a). 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)l. About 

90 percent of the body burden of lead is located in the skeleton. Neonatal blood concentrations are about 

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 Toxicitv 

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, particularly changes in levels of certain blood enzymes, and subtle 

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 RfC. 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 mg/kg/day, 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 RfD 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 

wmmon 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 1990a; 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). 

Carcinoaenicity 

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 contusing 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) intluence the bioavailability of ingested lead, introducing a great deal of uncertainty into any 

estimate of risk. 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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D.ll MANGANESE 

Toxicity Noncancer 

“- 

- 

- 

- 

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 mg/kg/day has been made available for manganese based 

on a drinking water study (EPA 1997a) and a chronic oral food RfD of 0.14 mglkglday (EPA 1997a) was 

adopted based on a NOAEL of 0.14 mglkglday for humans in a dietary study. An inhalation RfD of 

0.0143 ug/kg/day 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 mglkgiday, assuming 

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 

carcinogenicity 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 1991). 

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 rnore likely 

to occur in an occupational setting, is not discussed herein. 
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Pharmacokinetics 
- 

The GI absorption of inorganic mercury salts is about 2 to 10 percent in humans, and slightly higher in 

experimental animals (Benin 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 etythrocytes 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 Toxicity 
- 

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 damage to the GI mucosa 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 pglmg-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 10 was used to estimate an NOAEL from an LOAEL. An inhalation RfC of 

0.0003 mglkglday (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 uglkglday (EPA 1995). 

The EPA (1997a) classifies inorganic mercury in cancer weight-ofevidence Group D (not classifiable as to 

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 carcinogenicity (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 Toxicity 

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 RfD 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. 

Carcinoaenicity 

Occupational exposure to nickel was associated with increased risk of nasal, laryngeal and lung cancer 

(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 
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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 mg/kg/day, assuming humans inhale 20 m3 of air/day and weigh 70 kg. The 

quantitative estimate was derived from the human occupational studies 

- 

D.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 concern (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. 

-.L 

- 

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 formation 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 12-naphthoquinone, 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 biliar-y 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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Oral noncancer toxicity data are available for acenaphthene, anthracene, fluoranthene, fluorene, and 

naphthalene. Newborn infants, children, and adults exposed to naphthalene 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 naphthalenelkg, 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 of 

0.04 mglkglday (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 go-day 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 mg/kg/day (EPA 1989a). Oral treatment of rats and mice for 32 days with 

2,000 mglkglday resulted in weight loss and mild liver and kidney lesions (Knobloch et al. 1969). The EPA 

(1997a) verified a chronic oral RfD for acenaphthene of 0.06 mglkglday based on an NOAEL for liveir 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 RtD 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 (Schmahl 1955). 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 mg/kg/day (EPA 

1997a). The EPA (1995) presented a subchronic oral RfD of 3 mglkglday based on the same NOEL and an 

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 mg/kg/day 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 mg/kg/day 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 mg/kg/day was derived from the same NOAEL and an uncertainty factor of 300. The liver, 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 mg/kg/day was based on the NOAEL of 

125 mg/kg/day for hemolytic anemia in mice (EPA 1997a). 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. The EPA (1995) presented a provisional subchronic oral 

RfD of 0.4 mg/kg/day 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 RfD 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 1989c). 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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Carcinoaenicitv 

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 S&none//a (Lewtas 1988). Aromatic amines, nitrogen heterocyclic compounds, highly oxrygenated 

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, coal 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 lungs 

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 82 (probable human carcinogens). 

The EPA (1997a) verified a slope factor for oral exposure to benzo(a)pyrene of 7.3 per mglkglday, based on 

several dietary studies in mice and rats. Neither verified nor provisional quantitative risk estimates were 

available for the other PAHs in Group 82. 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 carcinogenicity 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. 

Carcinoaenicity 

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 mglkglday for the oral and inhalation routes 

respectively. The EPA (1995) has classified benzo(b)fluoranthene 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 lung tumors in mice. 

BENZO(G,H,l)PERYLENE 

Noncancer Toxicity 

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. 

Carcinoaenicity 

- 

- 

The EPA (1995) has classified benzo(g,h,i)perylene in cancer weight-of-evidence Group D (Not classifiable 

as to Human Carcinogenicity, inadequate or no evidence). 
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BENZO(K)FLUORANTHENE 

oncancer Toxicitv N 

Little information is available on benzo(k)fiuoranthene. However, based on the similarities of the chemical 

structures, most properties should be similar to benzo(a)pyrene. 

Carcinoaenicity 

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 mglkglday for the SF for the oral and inhalation route respectively. 

The EPA (1997a) has classified benzo(k)fluoranthene 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 lung tumors in mice. 

CHRYSENE 

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 five 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 mg/kg/day 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(1,2,36D)PYRENE 

Noncancer Toxicity 

- 

- 

Little information was found on the toxicity of indeno(l,2,3cd)pyrene. Because of its structural similarity its 

properties should resemble benzo(a)pyrene. 

Carcinooen’citv I 

A Clement’s RFP has been developed for indeno(l,2,3-cd)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( 1,2,3cd)pyrene 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 in mice following lung implants. 

D.15 POLYCHLORINATED BIPHENYLS 

Toxicitv Noncancer 

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 ug/kg/day was 

presented for Arochlor-1016. A chronic RfD of 0.02 ug/kg/day derived from a LOAEL of 0.005 mg/kg/day 

based on a 5-year study with monkeys was presented for Arochlor-1254 (EPA 1997a) and a subchronic oral 

RfD of 0.05 ug/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 1991a). 

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 iinhalation 

RfC values were available. 

w=- Target organs for PCBs include the skin, liver, fetus, and neonate. 

The, EPA (1995) classifies the PCBs as EPA cancer weight-of-evidence Group B2 substances (probable 

human carcinogens), based on inadequate data in humans and sufficient data in animals. The hurnan data 

consist of several epidemiologic occupational and accidental oral exposure studies with serious lirnitations, 

including poorly quantified concentrations of PCBs and durations of exposure, and probable exposures to 

other potential carcinogens. 

W-. 

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). 

I 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 

Pharmacokinetics 

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 Toxicity 

Silver compounds have been used in dentistry, medicinally in the treatment of bums, as a local disinfectant, 

and as a drinking water disinfectant (Fowler and Nordberg 1986). The classical syndrome of toxicity, called 
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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 mg/kg/day 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. 

Carcinoaenicity 

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 Toxici& 

Thallium is highly toxic; acute ingestion by humans or laboratory animals induced gastroenteritis, neurological 

dysfunction, and renal and liver damage (Kazantzis, 1986). 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 8.00E-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 

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 (EPA 

1995). A target organ could not be identified for oral exposure. The respiratory tract is the target organ for 

inhalation exposure. 

Carcinoaenicity 

No information was located regarding the carcinogenicity of vanadium. 

D.19 ZINC 

Pharmacokinetics 

Zinc is a nutritionally required trace element. Estimates of the efficiency of GI absorption of zinc in animals 

range from <IO 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 be 

principally through the feces, in part from biliaty 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 Toxicity 

Humans exposed to high concentrations of aerosols of zinc compounds may experience severe pulmonary 

damage and death (Elinder 1986b). 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 mg/kg/day for 

chronic oral exposure to zinc, based on anemia in humans. 

Carcinoaenicity 

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 detect 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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RISK ASSESSMENT EXAMPLE CALCULATIONS 

Soil Extaosure 

Two potential exposure routes are associated with theoretical surface and subsurface soil direct contact at the NAWC 

Wanninster 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. 

Jnoestion 

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, 19690 

Cancer: 

IEX(mg I kg) I day = cs *'Rsoil-RC 
*FI*CF*EF*ED,, + CS*'Rsoil-RY *FI*CF*EF*ED,, 

SW,, *AT cm SW,, *AT car 

Noncancer: 

Recreational Child (age O-5 years): 

IEX(mg I kg) I day = cs * IRsoil-RC 
*FI*CF*EF*EDRc 

mc * 4lnmr-RC 

Recreational Youth (age 6-16 years): 

IEX (mg / kg) I day = 
CS * IRsoi,bRY * FI * CF * EF * ED,, 

B&w * 4loneor-RY 

where: 

cs 

bl.RC 

b-RY 

FI 

EF 

‘=RC 

ED, 

BWRC 

BWRY 

9.88 mglkg 

200 mg soil/day 

100 mg soil/day 

1 .o 

24 dayslyr 

5 yrs 

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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25,550 days 

1825 days 

4015 days 

= 

yrs) 

= 

vs) 

= 

1 .OE-6 kg soil/mg soil = 

7.85E-7 mglkglday = 

7.83E-6 mglkglday = 

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 

YE) 

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 = IEX,, * SF 

where: 

l=lX = 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: 

NC = IEx-v-RC Rfo 
i 

where: 

wtGlxa,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: 

NC = ~E~noncor-RY 
/ RP 

where: 

=+kkm3r-RY = 

RfD = 

NC = 

1 ME-6 mglkglday = Ingestion exposure 

3E-4 mglkg = Reference dose 

4.79E-3 = Noncarcinogenic risk 

Dermal 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): 

DEX,, (mg I kg) I day = 
CS*AF*~~~EF’CF,AGEADJ,, 

cnr 
+CS*AF*ABS*EF*CF*AGEADJ 

4l* 
RY 

Noncancer: 

Recreational Child (age O-5 years): 

DEX cLIr (mg I kg) I day = 
CS*AF*ABS*EF*CFeAGEADJ,, 

fK7K4PRC 

Recreational Youth (age 6- 16 years): 

DEX,, (mg I kg) / day = 
CS*AF*ABS*EF*CF*AGEADJR, 

ATnoncw-RY 

where: 

cs 

AF 

ABS 

EF 

= 9.88 mglkg = Arsenic rep. cont. in surface soil at Site 1 

= 1 .O mg/cm* = Soil-to-skin adherence factor 

= 0.032 = Fraction from contaminated source for arsenic 

= 24 dayslyr = Exposure frequency 
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1 E-06 kg soillmg soil 

70 kg 

25,550 days 

1,825 days 

4,015 days 

643.2 cm2-yr/kg 

1136.4 cm2-yr/kg 

5.29E-7 mglkglday 

2.67E-6 mg/kg/day 

2.15E-6 mg/kg/day 

= 

= 

= 

Yrs) 
= 

YW 
= 

= 

= 

= 

= 

Conversion factor 

Body weight 

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 

YE) 

Age adjusted, body weight normalized surface area 

= Age adjusted, body weight normalized surface 

Carcinogenic dermal exposure 

Noncarcinogenic dennal exposure 

Noncarcinogenic dermal exposure 

As discussed in Section 4. I.3 of the report, the potential receptors for this scenario include future recreafional and 

residential receptors. 

-. 

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: 
- 

CA = DEX,,, * SF/& 

where: 

Du<, = 

SF = 

GI = 

CA = 

5.29E-7 mg/kg/day = 

1.5 (mglkgldayr’ 

0.95 = 

834E-7 = 

Dermal exposure 

= Slope factor 

Gastrointestinal absorption factor 

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: 

NC = DExmncn,-RC Rp * GI 

/ 

where: 

DU(noncar-~c = 

RfD = 

GI = 

NC = 

2.67E-6 mglkglday = Dermal exposure 

3E-4 mglkg = Reference dose 

0.95 = Gastrointestinal absorption factor 

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 = DEXnoncor-RY 

/ RfD*GI 

where: 

DEXnmcar-~Y = 

RfD = 

GI = 

NC = 

2.15E-6 mglkglday = 

3E-4 mglkg = 

0.95 = 

7.54E-3 = 

Dermal exposure 

Reference dose 

Gastrointestinal absorption factor 

Noncarcinogenic risk 
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/ GORING LOG WiUfBUKION NC 
L 

PROJECT R/R WC- kJ&?hv//t/s 7-&R .BORlNG NO. 46 - 548 / 
PROJECT NO. cm -a&A /68@3 DATE c///z- 94 DRILLER fix a&V/5 

ELEVATION FIELD GEOLOGIST *UC &?ti/s 
WATER LEVEL DATA 

(DATE,TIME & CONDITIONS) F/D/w TR-12 ( zru, -2qr,\ 

PACE / C)F. 
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i BORING LOG ffAL,LfBURTGN NC 
L 

PROJECT /v4 MC- &JAf?kwf/t/S 7&R 

PROJECT NO. cm-e?s- /688 3 
BERING NO. 36 - 5,363 

DATE +,q-yr: DRILLER fix D&tits, 
ELEVATION FIELD GEOLOGIST P&UC DAWS- 
WATER LEVEL DATA 

(DATE,TIME & CONDITIONS) /=h /y7 i-n-/t ( d ‘jn 3+6 ) 
h 



1 6ORlNG LOG HAUlBURTON NC 
1 -, 

PROJECT AhifLdc- f&9U&7//rr57&R BORING NO. -%-5~3rv : 

PROJECT NO. cro-&5-d /68% 3 
ELEVATION 
WATER LEVEL DATA . 

( :DATE,TIME & CONDITIONS) Ff z?,-H rR - l> /$ (-afo. 160 \ 

I 
QlATERlAL OESCRIPRON’ _. 

L IMLOGY SOIL 
rnE.. . lB6ln am MATERIAL CIASSIFICATION a REMARKS - 

I 
&Lj:* 4j g, / j&f fq..J ~.Acf A I /L’O HI c’ - 

PACE. / OF- 





PROJECT NO. - 





- 

WATER LEVEL DATA 

(DATE,TIME & CONDI 

l fee beqeno on *au 

PAGE.d/3FL - 



4 

i GORING LOG HAUIEUKTON NC 

PROJECT MdLdC- kJAw..f/t/sr&R 

PROJECT NO. cm -a%%! ./688 3 
ELEVATION 
WATER LEVEL DATA 

(DATE.TIME & CONDITIONS) fi@M 7X-6/) 
P 

%lATERIAl OESCRlPnON* . . 
1 

WLE ow Blnws E UTlDLoG~ SOP 
MATERIAL CIASSIFICATION b REMARKS 



-. 

1 BORING LOG HhLiEURTON NC 
c 

PROJECT /t/R &t/c- L&$uaw//t/sr&R BORING NO. -if&- 3-4 10 

PROJECT NO. Cri-c&2 /6883 DATE 4-j y--q6 DRILLER f%Uc &Uuf 5 

ELEVATION FIELD GEOLOGIST AWL DAt/f5 - 
WATER LEVEL DATA ’ 

(DATE,TIME & CONDITIONS) Frc n/) T&?-i3 (2’ua oe ) 

Rl$VlARKS - 



3 

- 

A 

, 
i GORING LOG HALLlEURTON NC 

PROJECT M4bdC- LtJ#&w/~S;rER 

PROJECT NO. c7?9-0752 /Q3@3 DATE L/-/7- 76 
BORING NO. -rb - ~4 // : 
DRILLER fi? &‘VfS 

ELEVATION FIELD GEOLOGIST /%wc DAWS- 
WATER LEVEL DATA ’ 

(DATE.TIME & CONDITIONS) F/&w7 Ti/;? - / 3 (/o.c: 00 1 

t WATERIAL OESCRIPRON. . . 
, 

SMPLE EPln Elow~ UlKRflGy SOIL 

d?L z 

CHb&E 
110. FL : .‘oEl6llY am MATERIAL CLASSIFICATION uscs REMARKS 

t I I 



, 
i BORING LOG HAUlBURTON NC 
1 

PROJECT /1/R&t/c- U~UMf/t/57&R 

PROJECT NO. cro-o?G? /6883 DATE f&/7- 96 
BORING NO. _/J- If3 12. 
DRILLER f?5’Uc &41//5 

ELEVATION FIELD GEOLOGIST /esfuc mw5 -p- - 
WATER LEVEL DATA . 

(DATE,TIME & CONDITIONS) Go/A7 /-A?- L c ozfi- y 

I H 
I H 

I H 
I H 
I .H 

/ / PAGE<--C3F, 



i SORING LOG HALLJEURTGN Nt 

PROJECT 3vdqLr/c- Lav?Mf/t/sr&R BORING NO. 34--X& 13 
PROJECT NO. c7-0-&~ /8g3 DATE f-/ ‘7- p L DRILLER fi= D&V/s 
ELEVATION FIELD GEOLOGIST F?wc D49~/5 
WATER LEVEL DATA 

(DATE,TIME & CONDITIONS) /i&C /? f; s’cT’~/.- d gt’/ / &kc f-qv 



-- 

- 

Note: Boring log numbers 14 and 15 not used. 

- 

- 

- 



._- 

-..- 
BORING LOG BROWN AND ROOT ENVrRONMENTAb 

A Division of Hamwton NUS 

PROJECT vDv~;n~ + tr 

PROJECT NO. 6gV 
:-,;, BORING NO. a-t& 

4 DATE $-&f- 97 
ELEVATION DRILLER 

WATER LEVEL DATA FIELD GEOLOGIST p, v&r I&, 

(DATE. TIME 8 CONDITIONS) 
. 



BORING LOG BROWN AND ROOT ENVlRONMENTAL 
A Division of Hallibhton NUS 

BORING NO. 

PAGE OF -- 



BORING LOG BROWN AND ROOT ENWRONMENTAI 
-A Division of Hallbur&on NU! 

PROJECT Wacm;ys+ev BbRlNG NO. 
5B- 13 

PROJET NO. 62783 DATE x cdY-97 
ELEVATION DRILLER .‘&a, b 

WATER LEVEL DATA FIELD GEOLOGIST p, d.d em 

(DATE. l-ME B CONDITIONS) 



.-- 

: 

F: - 

BORING LOG BROWN AND ROOT ENVIRONMENTAl 
A Division of Hallib’urton NU: 

PRoJECT hbvw; hj+ep 
PROJECT NO. 6883 
ELEVATION 

WATER LEVEL DATA 

(DATE. TIME 8 CONDITIONS\ 

!3bRlNb NO. o-14 W/f Fb 

DATE 2-X--s6 

DRILLER ?d 

FIELD GEOLOGIST I.), Wh*l&, 



. ._- 

PROJECT LJardn3+er 

PROJECT NO. 6 8Y3 
ELEVATION 

WATER i-EVE% DATA 

&RING NO. J--F-JO 

DATE r-;ljTL+;r 
DRILLER pat6 
FIELD GEOLOGIST h . .I .- f 4~. 

A Division of Halliburton NL 

T%ll .O” /aSi 

BORING NO. 

PAGE OF -- 



BORING LOG / BROWN AND ROOT ENViRONMENTAL 
A Division of Haitiburton NUE 

PROJECT W*MBY st tr 

PROJECT NO. 6 3’~3 

ELEVATION 

WATER LEVEL DATA 

(DATE. TIME & CONDITIONS) 

BORING NO. ST- a T&r 110/;17, 

DATE i+;z$f+ 47 
DRILLER ha b 

FIELD GEOLOGIST Pe Wha f en 

-. 

- 

^. 

- 

_- 

- 

- 

- 



.-- 

BORING LOG 

PROJECT Wa-dh5~ tr 
PROJECT NO. 6 883 

ELEVATION 

WATER LEVEL DATA 

(DATE. TIME 8 CONDITIONS) 

BROWN AND ROOi ENVIRONMENTAL 
A Division of Hallburton NUZ 

BORING NO. qr- R;! -t eM I fQ(wJ 

DATE 

DRILLER 
‘-d!-;J 

a 

FIELD GEOLOGIST o.whlea en 



-_ 

. 

BORING LOG BROWN AND ROOi ENVIRONMENTAL 
A Division of Halliburton NU.S 

PROJECT LJa~m;ns+tr BORING NO. sg-23 -l-gtr ‘hq#,n 

PROJECT NO. 6 9’73 DATE J-25-97 . r ” 5svSk 

UNATION DRILLER F-4-r 

WATER LEVEL DATA FIELD GEOLOGIST 9.\Jha I(,, 
(DATE. TlME & CONDITIONS) 

BORING NO. 

PAGE OF -- 

- 

- 

_- 

-- 

- 

-. 

- 

- 

- 

- 

- 

- 



BORING LOG BORING LOG BROWN AND ROOT ENVlRONMENTAL BROWN AND ROOT ENVlRONMENTAL 
A Division of Hallibirrton NUS A Division of Hallibirrton NUS 

PROJECT PROJECT ~ArN\;vbS+eY ~ArN\;vbS+eY B6RING NO. B6RING NO. 5 $ - ac( 5 $ - ac( 7 KU 7 KU ffOiS’rr0 ffOiS’rr0 

8, PROJECT NO. 8, PROJECT NO. a?23 a?23 DATE DATE x-ajr-97 x-ajr-97 
f ’ W&f f ’ W&f 

ElEVATlON DRILLER p4qb 
WATER LEVEL DATA FIELD GEOLOGIST P.Whd Qw 
(DATE. TlME 8 CONDlllONS) 

REMARKS BORING NO. 



BORING LOG BROWN AND ROOT ENVIRONMENTAL 
A Division of Halliburton NUI 

PROJECT ~qmvi:w +tu BORING NO. 5%-45 -iP 11 * iq3 IO 

PROJECT NO. 6283 DATE 2-zpq7 
is” rCtt, 

ELEVATION DRILLER Raab 
WATER LEVEL DATA FIELD GEOLOGIST p,,&,i &+ 

5 

(DATE. TIME & CONDITIONS~ 

REMARKS BORING NO. 

PAW OF- 



BORING LOG 5ROWN AND ROOT ENVIRONMENTAL 
A Diiism of Hallibufton NUS 

PROJECT -&ww%;rlr+~~ 80RlNG NO. ) sp 26 #IhO p 185 

PROJECT NO. 6883 DA-c= a-$6-+> 
f’ d .b*.ci, CL *Jf- 

66 -Ivf*cI. 

ELEVATION DRILLER 

WATER LEV!X DATA FIELD GEOLOGlST 

(DATE. TIME 8 CONDITIONS\ 



- 

BORING LOG 5ROWN AND ROOT ENWRONMENTA 
A Divismn of Hallibunon NU 

PROJECT Warwiw>+lv BORING NO. c-s:- ;77 180/3go 

PROJECT NO. 6883 DATE 2- X&b--q’7 

ELEVATION DRILLER ~+a b 
WATER LEVEL DATA FIELD GEOLOGIST prw h&h 
(DATE. TIME 8 CONDITIONS) 

BORING NO. 

PME OF 



C 

BORING LOG 

PROJECT &h&r(+tr 

6 g f 3 PROJECT NO. 

ELEVATION e 

WATER LEVEL DATA 

(DATE. TIME 8 CONDITIONS) 

BROWN AND ROOT ENVtRONMENTA, 
A Division of HaRtburton NU; 

5bRING NO. I?-2g 
ZkQ I&?~ 

DATE 7-4447 

DRILLER peai 

FIELD GEOLOGIST p,W~.+l~~ 

BORING NO. 

PAGE OF 



- 

BORING LOG BROWN AND ROOT ENVIRONMENTA 
A Division of Hallibirnon NU 

PROJECT - @aflmh4fl BORING NO. {Y- 25’ 

PROJECT NO. 6 863 DATE a- J(,- +7 

ELEVATION DRILLER Paa 6 
WATER LEVEL DATA ,6; FIELD GEOLOGIST V, LJh al Qn 

.* 
(DATE. TIME 8 CONDITIONS) 

EORING NO. 

PAGE OF 



BORING LOG 

PROJECT N AQC bJlxr*;tis+~~ 

PROJECT NO. 6773 

ELEVATION 

WATER LEVJZ OATA 

(DATE. TIME & CONDITIONS\ 

BROWN AND ROOT ENVIRONMENTA 
A Oivisron af Hatlibulton NU 

BORING NO. U-36 
DATE Z-s-47 

DRILLER Paa b 

FIELD GEOLOGIST p. 4 hd &I 

BORING NO. 



^.__ _...r ;_ - 
BORING LOG 

.-. _,_ .z.--. -. . -- BROWN AND ROOT ENVIRONMENTAl 
A Diiisron of Hallbbrton NU! 

PROJECT NA-r”C WClF, ;t,5+C!r 

PROJECT NO. 6?83 

&RING NO. rB-31 

DATE 3-R 6* q7 
EIJSATION 

WATER LEVEL DATA 

(DATE TIME 8 CONDITIONS) 

DRILLER (rqnb 

FIELD GEOLOGIST D. .dhe/en 

REMARKS BORING NO. 

-- 

- 

- 

- 

- 

- 



BORING LOG -c- BROWN AND ROOT ENWlQQrjMENTAl iir. ___ _ .l_i__ii__ij.sa 4~---.--=---- .j__ .._ ,~_ ..:. _ - i _- 
A Division of HaH@urton NU: 

PROJECT t-/A MC inlcrrrn;r?s+er BORING NO. P4?-3Ia 

PROJECT NO. 6Z83 DATE Z-26-97 
ELEVATION DRILlER pcrci b 
WATER LEVEL DATA FIELD GEOLOGIST 

(DATE. TIME B CONDlTlONSI 

. . --w.. _ 



BORING LOG 

PROJECT FJA,LJC Wa-9’wJttr 

. Q 

PROJECT NO. 6 8’83 

-Al-ION 

WATER LEVEL DATA 

(DATE. TIME 8 CONDITIONSI 

, . 

9 
BROWN AND dbOT ENVlRONMENTL 

-. A Division of Hallitiunon Nl 

.., BORING NO. ,P-32 h 7-@+=7 
v 

DATE 7- 2 6-e 
DRlLlER IL00 6 *:-;. 

FI~~~OLOGIST’ D .wila j f'm 
.:. 



BORING LOG BROWN AND ROOT ENWHONMENTAL 
A Diii~t~n of Hal&ton NUS 

PROJECT BORING NO. a-33 
PROJECT NO. 6 973 
ELEVATION 

WATER LEVEL DATA 

(DATE. TIME 8 CONDITlONS~ 



BORING LOG 
- 

BROWN AND ROOT ENVltiONMENTAL 
A Division of Halliburton NIX 

PROJECT warm ;ws+ev 

PROJECT NO. 6 983 

ELEVATION 

WATER LEVEL DATA 

(DATE. TIME & CONDITIONS) 

BORING NO. n-3+ 
DATE 3 -11-97 
DRILLER ‘Reta 6 

FIELD GEOLOGIST j+,/J)?,~ &p.’ 



BORING LOG BROWN ANO ROOT ENVIRONMENTAL 
A DMon of Halliburton NUS 

PROJECT ‘\*/arw;w >-key BORING NO. x5-3r ’ 

PROJECT NO. 6 883 DATE 3 -(j-q 7 

ELEVATION DRILLER 

WATER LfZVEL DATA FIELD GEOLOGIST j+,~~~\ & 

(DATE. TIME & CONDITIONS) 

. . -- 

REMARKS I q q s S~*.f.k 5 6-58 - ) 70s; &on, gr’ BORlFtG 1*3. 

&&VCJ B day PAGE OF 

&b-i*9 *nade u;+c) hand avgtv, 
*SwugmomSrlc 

P--m-~- ~- 



BORING LOG BROWN AND ROOT ENVIRONMENTA 
A Division of Halliburton NU 

PROJECT dnr WI: d+e~ BORING NO. 55-34 7- 

BORING id. 

PAGE OF 

- 

- 

- 

- 

.- 

I 

- 

_- 

- 

- 



BORING LOG BROWN AND RObT ENVIRONMENTAL 
A Division of Halliburton Nu6 

PROJECT bJa,,l kl s-ter ‘BORINGNO. 95-37 q&6 6’ 1&//q2, . 

PROJECT NO. 6883 DATE 3-(1--T’, 

ELfZVATlON DRILLER 

WATER LEVEL DATA FIELD GEOLOGIST p, Wh&h 

(DATE. TIME 8 CONDITIONS) 

uyRECQW~- IJmo. y*IcIw hrclaPnOK 
No VU c nu CWMOE ” AYMU. 

Lam4 
5 

s cam y*IwIL C 
DoQly -noi I 

- 

a r* 

l 

C L-jCy Sij-j . Rc(cq/bu@ i j+ 

da 

2 - - -.- 

If* 

4 
tL clayey I; it a CImp 

m-. .- 

4 
d 

5-J-f r:lJv c 
6 

ioy . . dtq- -- 

drt 

4 - 
- (1Zlfiff 

‘- 

R BORING h3. 

PAGE of’ 



f 

BORING LOG BROWN AND ROOT ENVlRDNMENTAL 
A !k’isrr?n of Hajlibunon NU( 

PROJECT \5\1c4rvivlS+4v BORING NO. 4f3 -37c4 
PROJECT NO. 6Zz3 
ELEVATION 

WATER LEVEL DATA 

DATE 3- ii-y7 

DRILLER - 

FIELD GEOLOGIST p, Wkq) em 

LH II. 

IHI r 

REMARKS \760 .’ Sahf’e 54- S-B- 37cJ3 G)j&fF@4 pvoa 
BORttuti h3. 

3’ 
PAGE OP 

- 

..- 

- 

.- 

- 

,-- 

- 

- 

- 

- 

- 



BORING LOG BROWN AND Ii&T ENVIRONMENTAL 
A Division of IHalliburton kJS 

PROJECT f-L+Qc d!rm;M3+ev ’ BORING NO. (g-u? TF fi ~?LW/33O. 
PROJECT NO. 6 883 DATE pr&-q 7 
ELEVATION DRILLER - 

WATER lEVEL DATA FIELD GEOLOGIST p, W ha) & 

(DATE. TIME B CONDlTlONSl 

-DRWeLovu- ilnm u*IwK M!scamOw WWQ 
No 0 c REC. 

” 
OUWOCP 

imdom 
B. 

- YIlllllL c 
OEV aMmKmm4 8 

WRcuLn 

‘Is& p ‘WiP /qq$y dry 

I 

. ,d-f 

c L+, ri I# J:tI 

.- --. 

REMARKS 
tit ‘+hwC Cnc c,c, &q& , nruvP r’ J9 -fv-i-c ( v4 

BORlFtG id. 

PAGE OP 

P . or:*r g -de 



BORING LOG 

PROJECT _ kdar,v,;v) w& 

PROJECT NO. 6q? 

ELEXATION 

WATER LEVEL DATA 

(DATE. TIME 8 CONDKlONS) 

YyRLmn- 

BROWN AND ROOT ENVIRONMENTAl 
A Division of Hallibuflofl NU! 

BORING NO. 5F-32?$ 
DATE % - )A- 4 7 
DRILLER - 

FIELD GEOLOGIST 9. wkP /en 

- 

- 

- 

- 



. 

BORING LOG BROWN AND ROOT ENVIRONMENTAL 
A Division of HaRtiiurton NGb 

PROJECT LJO.rutivrs4v GORING ~0. D- 3 4 7-p I r;t 2+/&Po 

PROJECT NO. 6 73773 DATE 3-i2-47 
ELEVATION DRILLER - 

WATER LEvfl DATA FIELD GEOLOGIST P.W.kIQH 

WTE. TIME & CONDITIONS) 

BORING NO. 



BORING LOG 

-i _.-_._.._. -.- 
BROWN AND ROOT ENVIRONMENTAL 

* Diikm of Halliburton NUS 

PROJECT ‘diiv~h5fe~ 

PROJECT NO. 6 ‘833 
ELEVATION 

WATER LEVEL DATA 

(DATE. TIME 8 CONDITIONS1 

BORING NO. ): g-w T?\2( jYC/i\b 
DATE 3-\2- q7 
DRILLER - 

FiELD GEOLOGIST R~hall~, 

.- 

._ 

-. 

-- 

- 

_. 

- 

- 

.-.. 

- 

- 

_ 

- 

- 

- 

- 



’ . - 

BORING LOG 

PROJECT wormi h ster 

PROJECT NO. 6383 
-ATION 

WATER LEVEL DATA 

(DATE. TIME 8 CONDITIONS) 

BROWN AND ROOT ENVIRONMENTA 
A Division of Hallibution NL 

EbRlNG NO. SB-CtI -f-p’ I2 PiQ/ 

DATE 3- I z -.;y 7 . (ClF 
DRILLER 

FIELD GEOLOGIST 9, WhalPn 



TEST PIT LOGS 



Brown & Root Enyironmentaf .1 

PROlEL?; . . . ..*...... nlPwc- . hw4.Y!4~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.....*.......-. 

PROJECf ::O.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE: +-io --q~$ 

TESTPiT NO.; $d -rp-o . . . . . . . . . . . . . . . . 

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

LOeJTION: . ..~.~~.~...~~~~.~~..(l..... Kt...G4 . . . . . . . . . ! 85 c4~n.~..A.l.hr I... P.w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

FIELD GEOLOG;sf. . . . . . . . . . . . . . . . . ?L&da?\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . . . *. 

MATERiAl DESCRlPRON 
OWrY 
au UlCl 

10-c 
REMARKS 

(Soil Oenrity / Consistency, Color) 

‘on m Cross 5rmon in0 I Of Ptrn vww . 

,. 

“. . . 
. . 

REMARKS LG....J.~.*2L t i& ....... O- 
.. 

.............. ..X...........................................................................................- ...... 
.tzf:2ch.i.tr.:, ‘z c, J ............... . . . 3 ‘7 z ...... ., ....................................................................................................................... 

. . .......... ....... . ....... . . .......... . ........................ ............. ....... ............ ............... ............ .. z ................... ..a. ............... 

....................... .._____-...-Y.U .............................................................. ........ .i.. ................................... ... 

PHOTO LOG .......... h?...&~3 .t.U .......................................................................... fEST PIT ..... II.. ............. 
............................................................................................................................. -. 

-._I. .*---..-..--.- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . --.-.-. 

DAhdF CBF . . . .._ _- *-.. ‘. 



Brown & Root Enyironmentat. 1 -- 

PROIECT; . . . . . . . &b+!.G . . . . tiacm:l, 5 7-b . . . . . ..~.......................................... 

PROJECT !:O.: . . . . . . . . . 6.x.t?J . . . . . . . . . . . . . . . . . . DATE: 
LOaTION: . . . . . . . . . . . . z%kdL * 7tp 6 

. . . . .$.;/.~.6 . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C?q4iv il.~,..~~.~.lr~..!.~l . . . . . . . . . . . . . . . . . . . -. .f * . . ..- t........ 

FIELD CEffLOtiSf. p,.Mbat.a.Q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-....L........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f . . . 
. 

MATERIAL DESCRIPTION 

(Soil Oensity / ConristenTy, Color) 
REMARKS 

c?a.wO lmois;C 0 9Pwl 

-._ 

-. 

-I 

- 

- 

-. 

- 

.- 

- 

- 

- 

I- 

- 

REMARKS ..JF C $ctchpJY J 6 -7-F Cd -01 j-&@~ . ............................................ 

1 

b ,? p 6)~ yr ‘; @‘;.&,::.. ..E 
. p”@ ..... ... ...... ... . ....... .... ..... ........ . . ... . 

.. . rE.~e*t.Pili-;..~~~.~..k.~~.;i;a.L~~~.~~..~!.~~P.;l..~~ . ~..~i;if;.L:n.~ni~~..~~~~~.~~-.G~~.~~~~~ ........... ........ 

... . Qe.~:y~d.r..5.~.~~~-.~.~~~~~~~t.;t~~C.~5.f.r r . 2.~ m h( . . . ... .... ................................................ ..-........-............~ .............. 
e...... . . . . . . . . - . . . . . - ~-..,.-..........................................................................-.~-.---..--.------------------------------ .- 
PHOTO LOG . . . . . . . . . . . 

c 
I PJ . . . . . . . . . . . k..k.L?sd~ & ti A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..--..--- 
( “A &...L..~.C~!!..X.!L.q?i 4- 

TESTI- . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . ..r............................... . . . . .“............................“..-0--•--- . -- 



I TEST r”lT LOG Brown & Root Environmentai 
PROJEL?; tit+e hL-m;sl,4v ......... ............ ....................................................................... TEST r”if NO.: 5 s-790- - . ..... .............. 
PROJECT ::O.: ‘3 ........ .6..F . ..Y ...................... DATE: . ..~../.Li?l..~ k.. ....... 
LOCATION: c k&p 6 5 ICC F?FG ..... Akk...~ .. (...C A.. ...... .............. pals, TP 6C irt7 Ii Eve:\ .......... ....... ....... ........ .... ........ . ............ .... .......... ................... 
FIELD CEOLOGST. ............................ p. \iLla ! Pti ..,.......................................................................- ........................ 

_ 
MATERIAL DESCRIPTTON 

ORRN lNoLaov __. 
au OuMaR 

I I 

USC1 t-c 
(Soil Oenrity / Conrirterwy, Color) I .I 

REMARKS 

REMARKS hF cw?.tQ h.+ez 
. . . . . . . . . . . . . ..I.... . . . ..C . . . . . . ..i........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“.......................-........--~-~.-.----...--..... 



I 

PROIECT; . . . . . . M.A.M.CI . . . . gec.ttti.ti.<.&.< . . . . . . . . . . . . . . . .._................... . ...--0. TEST PiT NO-i -??.~.z.T.E.O~-- 

PROJECT ::O.: 6 SST . . . . . . . . . . . . . . . . . . . . . . . . . * . . ..I......... OATE: +-it - 9 . . . . . . . . . . . . . . . . 6 . . . . . . . . . . . . . 

LOUTION: ..,.. A.k:ez...$ 5+-e 6 4 S7J .*23 r.............................+..... 0 . , . . . . . . . . . . . . . .rQilM..w~‘s . . . . . . . . . . -!%.C~~,?.&.!W’-C~;=~ . . . , . . . . . . . . . . 

FIELD CEOLOGST. .* . . . . . . . . . . p24-MLb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..,............ . . . . . . . . . . . . . ..-......................-- 
. 

REMARKS 

‘@St Pft Cross Section rno 8 of Plan vww 

-. 

TEST tlT LOG Brown & Rooi Enyironmentat 1 -’ 

I 

. 

,’ 
6’ 
. 1 

7 

REMARKS .... ..ri Q w*r+C vhqCCti;{I b‘oumtw~ .’ 
. ................... .......... ..................................................................... ................................... 

.C.Xdp..;.LG@.i e Jr -Tpfiq -of rpl\ec+rd ......... w... ...... . .............. * ............ . .... LYf’Agep .. . s-m c i~~~u..~.;.~ k .._. c;‘hfl..... Ufh.. ......... ..... .. .................... 
--“-.------------------------------~-~* ... . .......................... . ... ..-- ..................................................................................... 

--“..........- .... ..- ~.~.....................~~........................~......~~.....~................~.~..~..~ ........................................ 
PHOTO LOG gr p”t cc tid5rr zf pj .............. ...... ... ..... ........................................................ ..- ....... TEST m ..................... 

................................................. ..“. ....................................................................... .- 
--- ................................................................................................. -*cc ne 

- 



- 

c 

3 

- 

TEST t/T LOG Brown & Root Enyironmentaf 1 

PROJECT; _...**** fi’ 4wc w~rbv31; i-l $ +e* ..,.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*............ TESTPiT NO.; 5 lz f . . ., . . . . . . . . . . . . . .- 

PROJECT ::O.: .__..................................... DATE: . . . . . !-i.h.k!h . . . . . . . . . . . 
LoC4TION: . . . . . . . ..A+(. Ii ..v... 3 ;,+e 6 . TR 6 iz . ..'. ..,.".........".............. . . . . . . . c IbC rqro . . . . . . . . . . . . . . . . . . . r( . . . . . . . . . . i.. . . . . . . . . . . . . . . . . . . ,. . . . . . . . . . . . . . . . 
FIELO GEOLOG;ST. D h/i-j~Lc( P- . . . . . . . . . . . . . . . . . . J.6 ..t.... . . . ..lQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-*....................... 

. 

REMARKS 

, . 

REMARKS dc /aw&....?.ak ('1 . . . . . . . . . . . . . . ..*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..---."~.-----------........ --.-.-_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . &Lmr+e -... fnrQu -) cp'pci . . . . . . . . . . ..a... . . . . . . . . . . . . . “,. . . . . . . . . . . . . ...’ ,.......................................- --.-. l -.............. 

. ..” . . . . . . . . . Icw.h..l.h!3+b~ 7 Y ’ --..-... 
-. 

. . . . . . . . . ..I....... * . . ..I................................,................. - . . . . . ...” . ..- ..----...--.- . . . . . . . . *. 

----------------~----.-~---..-..--......*.........................*....................................~.....................-.~~................ 

PHmO LOG . . . . ..I[ c 0 . . . . . . . . . . . . . . . tL.l.fX..s3d . . . . . g!..Cb 9f . . . . . . f-4 . . . . . . . . . . g;-+ . . . . . . . . * . . . . ...” . ..---- 
‘--~*~~~*---..........-------~...............-..-.-..................~..................****~*******..~..~,.............. 

TEST PI-r . . ..a . . . . . . . . . . . . . . . . - 
. . . .._^._.__ _ _.......... _ _ __ ,.m 



_- 

PROIECT: h/ 4ti.c TESTW NO.: %k.~.f% .................. ‘~,~.~.~~.,,,~.::t.~~~. ...... ..................................... 

PROlECT !:O.: ..G. .z x3 ................... OATE: ..!k.!k.~ ..6.. ............ ........ 

LOOITICIN: ........ ~&!. ... E&.1 -+Q L- LLl .................. .; T& .-i .. f$. $ {CO pqcir ... ..... ........................... .... . ..$ ... .......................... 

FIEt3 GEOLOGST. ..................................................................................................... ..- ........................ 

Brown & ROOT Enyironmentai. 

-. 

- 

- 

-, 

REMARKS k~.d...~alMp[~..;.~..~ 
. - 

........... . ............................................................ ....................................... .-. _._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“................~.............-...-----------------------”---------------‘----~- 
... . ........................... ..“....................................................................................~...~~~-.~~~~~~~~~~~~~~~~~~“~~~~~~ ........ 

..m-........-..........--- ............................................................................ ........... . ........................................ 

PWTO LOG . . . ......... $q.elz.. .... LE.. .. g-3 .... ti...~n Ii .................. . ..................... TEsTPfl ... . ................ 
........................................................................................................... ..W .............. --_ 

~--------..-.......“................................................~.~“.~~~.....----“- naee nr 



PROJE=i . . . . . . . . . ..A?’ ._.............. [p-l& ‘C b/c4r&y”+Pr . . . . 2.. . . . . . . . . . . , , , , , , . . . , , . . . . . . . . . . . 0. . . . . . . . . . . . . . . . . TESTFiTNO.: 56-T PC); . . . . , . * . , . . . . . . . . . 
PROJECT ::a.: . . . . . . . . .._............................. DATE: . . . . . . . , , . f . . . . . . . . . . . . . . . . . . . . . 
LOc-aT1ON: . . . . . . . q!j.&..G . . . . . . . . . X;.*f 6 . . . . . . . . . . . . . . . I+- 4 ,.,d...,.. . . . . . . . . . . . . . . . . . . . . . . . . . . 5 K?.E.JL?.~s- . . . . . . . . . . . . . . . . . . . . . . -..-. 
:fELD CEOLOC:ST. ~.“~~~~.~.~.~.““~.~.~~..~................~~~..........................................~~...~........~......~~...~.........~.~. 

Brown & Roar Enyironmentaf 

c 
REMARKS ~!ic.x.. 9 
. ..is.d). ............... 

... E.M!.~. Lt;=r...T.y,a .z --o) ... c +cfed .............. ............ . .. 4 ~~~~..;..l~~~~.Ir.~~f;~~.F;..?.~~.~ .. ...... 
r.fif..b.~ ,, s-f-id c f?V. Q,@ti - .-._ ..... .............. ...... .............................................................. ..-..~‘.................. 

PHOTO LOG . . . . . . . . . . -0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.. TEST PIT . . ..“.............................................“........................................................................ . . . . . . . . . . . . . . . . . . . . 

‘.-.---....----__.-------.-_- ..-..---~.~~.~...~~..,~~..,,,.,,,..,,,..,,,~,,. _ ,,,,,.,,,,....... “.LC nc 



TEST r”fT tOG Brown & Roor Enyironmental 
. 
PROJECT; . . . . . . . . . . . . bf.&.KG...ti*r~ ; “’ j r tJr . . . . . . . . . . . . . . . . . ...-..*. . . . . . . . . . . . . . . . . . . . i . . . . . . . . . . . . . -- TESTPiT NO.; J’k,.f7?..~..~ 

PROJECT ::O.: g.z.zJ.. .............. DATE: .... k!.k.%. .......... ............ 

LOCXT:ON: A.ck.E ., r;+Q !$ ft-l’h ..: .A.. Air& -.:. -sv,~~c~..Rc~.~,r,;,r;.~: 4.. .......... s+ s2cc p375; ............... .J’ ......... ......... ....... ...... ., ..... ............ .. .. 

FlEL.3 GE0 LOGST. P+.ti:kM!.Z~~ .............................................................. ..-......................-. .................... 

. 

REMARKS ..*...... . . . . . . . . . . . . . . . . . . . . . . 
_ . . 

. . . . . . . . . . . . . . . . . ...” . . . . . . . . . . . . . . . . 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-“......*....................................................--......-.-...- . . . . . . . . . . . ...” . . . . . . . . . . . . . . . . . . . . . 

..-..a . . . . . . . ..a.* . . . . . ~..~...-...-..-.~..I~..* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *..........; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..I...... 

PHOTO LOG ............................................................................. ..“............” ....... TEST PIT ..................... 
................................................. ..“......................~................................-.~ .......... - .. 



EST FIT LOG Brown & Root Environmentat. 1 
-’ 

I 

PROJEL?; . . . . . . . . . . ~.cf;bk. LJd+--liYs +ep . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TEST tif NO.; %-dG . . . . . . . . . . . . . . . . . . . 

PROJE!? !:O.: . . . . . . . . . . . . 6..2T . . .5. . . . . . . . . . . . . . . . DATE: . ..%hk~ . . . . . . . . . . . . 
LOU.TlON: . . ..+em R . . . . . . . . .*. s; te 0 

+ . . . . . . . l . . . . . T;kc:L^C~ ! 2 . . . . . . . . . . . . 
Cz?YO,?4Q 

. . . . . ..r..................?...................... . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . ‘0.. 

FIELD GEOLOGm. D w-L& .~..:......................................................-...................-.......~................. . . . . . . . . . . . . . . ..*........ 

(Soil Oenrity / Consistency, Color) 

5: I+- -t.TP.< t; i , OVOID .SFi2 

mm.- _ -._- - .- -- . A REMARKS .. ..cff.y 5 ...... Fe-&P I k - T Poq ....... k... . ... ... ... ... ........... cl .ak~, fcCm &I r’#fff CC+ t’~ff-.~ c-k- 
..... ........... ......... .. ........... ...... ........... -0 ................. 

...................... a!i~.*..~.~.~.*~~~~ Y ..f.f. ‘It .. ..%!.&!.~~~.~ f. :.v.Cu.silk.~;.C&h ............ ---.--.~.- ............... 

. ..“. ......................... k 00.. ............. _“. ........................................................................ - ........ . .... -----*-~. ............. 

-------.....--.---..-----~.~~......-..........................,......,.,..,.*.*.**~*.***.~***~~*~**.*...............~.............-.---**.-*----............. 
PHOTO LOG ?I pie 0 f &.k . . . . . . . . 0. 0-i . . . . . . . . . . . . . . . . . 

RL.fl.!l. . . . . . . r.L..p ; t 
‘da (1 --.....I)....... . . . . . . . . . . . . . . . . . . . . . . ..“.................-.-* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . --- -0- 3 ‘-If 
TEST PIT . . . . . . . 0. . . . . . . . . . . . . 

-0.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“.-------*- . --_ 
___-.-.. -- . . . . . . _ _ __ *c 



PROJEST; . . . . . ..s.... !‘!.&.~~....d.Wa~~ ~2 5.+&r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1... TESTFiT NO.; s’&-Tp j 13 . . . . . . . . . . . . . . . . . . . . . . 

I ‘ROJECT !:o.: o.ripj7 ......................... DATE: . ..k!..?d? -4.. .......... ...... . 

I .OcaTION: ......... ..he3. p ....... i 50 .. ...................... ... .. ( ~;-cf...~~........~.~~~~~...~!.~~.......~.~......~..~.~~~ .......... 
1 FIELD CEOLOG;sT. P- '4wPn ......................................................... ............... .............. ..-.*e ...................... ........... 

,* I 

g 

.f I 

I 

I 

EL 5;’ I 

4 

-7. v. 

I 
1 

, . 
. 

. . 

. . 

I 

TEST t/T LOG Brown & ,Roor Eflyironmental. 1 - 
, 

MATERIAL DESCRIPTION 

!.I I WCS 

I .I 

REMARKS 

(Soil Density / Consistency. Color) 
b 1 

uMARKS . . ..dJ F SSYII(\P ,6- TriD - 0) -tolf=P- clncfi w~p+( ~-~‘;‘~~:.~.~~.~...~~fCJ.k:..~~..r~~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ““‘f’ . . . . . . . . . _ I 

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

........................ 
rr.-......-..-.......-.--- ........ -0 

PHOTO LOG ........ ~I..~.!.~...R.E..p.;t...~.~~~~.~~.~l~~~..~~.l~.~~~.‘.~.~~ .......... 
‘“1 p t?l...F.iLr” f 

TEgPn .. 5 6 -7 p(0 .... ... ..... ..... 
... ..“. .............. 4. -- . * .b.W ............................................................................... 

.............................. . ................................................ . . ..“.” .“. ............. “. rp he 



F 

TEST TIT LOG Brown & Roor Enyironmental. 1 

PROJECT; . . . . . . . ~.,~.~~..~~.~.~~1.tl;; + 4 r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . -. TEST?3 NO.; .5 g-7-p; f . . . . . . . . . . . . . . . . . . . 
PROJECT ::O.: .._...... !$.X&?I . . . . . . . . . . . . . . . . . DATE: ..!kk.% . . . . . . . . . . . . 
LO~TION: . . . . . . A.&.3 F;-J-f c TV 4 i Z . . . . 2.x . . . . . ~f~~.l.~..~.~.~...~~~~~~~~..~.~.~~ . . . . . . .,.........‘...“...,....*.,....%... . . . . . . 
FlECD GEOLOC;ST. . . . . . . . . . . . . . D. am! 0.7 . . . . . . . ...) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-........................ 

. 
MATERIAL DESCKIPTION 

OllfM uNataat 
au -1 uics REMARKS 

t-c 
(Soil Density / Consistency, Color) 

REMARKS . . . . . . . . . . . . . . . b.0 . . . . bth?a.-kc...L.“~* 
. . 

- ..CI... J9 f . . . fr fci . . . . . ..I............................................ e... . . . . . . . . ..---------------- . . . . . . 
~.~-RKlr.h..lB~~~h.:...~ .. . .............. .. ’ 

_ . _ _ _ 

r...............................~...............~........................................-- ................... 

. ..“..............................................~.......................................................................~.-..................=......* ........... 

. . . ......... -. ...... e..-.e -. .... . ................................................................................ i.. ...................................... 

PHOTO LOG RI Pf3 ......................... ........ fi f y+ ‘cck 2 !&J%f ....... .A .......... ... ..!I ... . . . . .................... 
. .............. ................................... 

TEST PIT 56 --fqr1 .............. ... . . ..“............................................................” .......... --- 
.e.- a- 



Brown & Root Environmentai. 1 - 

PROJECT: . . . . . . . . ~.&& . . . . .k&~~!:.~.s.T.p:: . . . . , . . . . .._........................... l-EST ?if NO-; 

PROJECT !:O.: . . . . . . . . . . 6.Z.83 . . . ..*............ DATE: ;i-l;i-qd . . . . . . . . . . . . . . . . . . . . ..*...o...- . . 

LOcaTION: . . . . . . .A.&...~ ,... ~,:~*~..~.., . . . . . . . %A...?*.AA . . . ..*...... &qcq P27C *- - ------- ----------- ..eb.....................--. 

FlEiO CEOLOCIST. . . . . . . . . . . . . . . . . !Z...d.h~ loi? . . . .~.+.................................... . . . . . . . ..e.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*......-... 

(Soil Oenrity / Consistency, Color) 

. 

-- 
, 

. . 

: . 

. 

-P -_ ,.T . _ 1 \ 
REMARKS 

. ..d.( Q.. -z%~I p.. .. .. .2.4.52x3 - fi I 7 .f,eh : 4 P~~~..Y,.~.:..:.cE.~;.I.~~~~~.~..~~.~~.~ ......... ..‘. ................... .... ..* ........ 
..................... 143” . ......... h+icp ...... . ,g-Tr(a ......... ......... -‘,Q 3 -&f* .. ..... ... . . .. ... 

I- k+.m&.f +.*/ 
............. . ..t 4&fh - 5’ ..... .... ... . .. pai2 .7*-f?* <k,y.;.. ..e ........... ........ . 

. ......... ..“. ............. . ............................................................... . ........ ..“~....l......................~...”...~...~”........~ 

~~........~~......~~~~~...~.....................................................................~...~.~~~~~~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- 
.. 

PHOTO LOG g\ ............... . ..Q I q .... . ................. f.. .......................... ..“. .................... rEsTm ... . ................ ..“m............................................“............................................................” .......... -- 

_.- 

- 

_ 

-. 

- 

- 

.- 

-- 

- 



I TEST FIT LOG Brown & Roor Environmental 

PROlEG; ....... N.A.!d~ b/f& vn;t-Ts-+eb- ......................................................................... TESTZTNO.; s&-TP13 .................... 
PROJECT ::O.: b 8F3. ............... ....................... DATE: .... !f.k& 6 .. ........... 

LOCATION: +freq Ts (- ‘tp 6 ......... ..................... .. ... .I ... .. . ,-hJ;o.4 a.7 . . Qw 7-R 60 ............. ........................................... ....... . .. yd;P 170 ..................... 

FIELD GEOLOGIST. p wkleh ............. . h .. ......... ................................................................... ..- ......................... 

8E =j MATER*AL DESCR*PRoN / f REMARKS 

(Soil Density / Consistency, Color) 

Dlt Ptt Cross Section an0 r or P!rn vtew 

--------------------~-.-.---U.-. .......................................................................... i.... ..................................... 

PHOTO LOG ........... e2 P ’ ............. P,.. fodo’ h ... L&C, . . errs* 0 ..................... 

c.~...+l?,.~..~~t..~..L’rAi!..~~~~* 

..” ............ . ....... TEST PIT ................................. R A.m.. . p LJ 
................... ,, 

..... .. ... .... ..o. .......... , .-- 



- 

PROlEn; ,....... &WY/c davb-k;Ms +@v TESTBiT NO.; 36 - 7-f’ \‘f . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 

PROJECT ::O.: - 6’lYr:,2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . QATE: ..?!./..i.2X?.k . . . . . . . . . . . . 

LOCATiON: . . . . . . . . . &&..E $: + p 6 pts.;.l.TK 6 D ~.‘r4f;c.irl..C3...(.l?i..t.XilhD . . . . L7.Q . . . . . . . . . . . . . . . . . . . ..e........... . . . . . i..... . ..C.. . . . . . . . . . . . . . . . . 

FfEtO GEfftOGST. . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.......................- . . . . . . . . . . . . . . . . . . . . n..\r(.hdekl.................................... . 
# 

TERfAl OESCRIPTION 

(Soil Density I Consistency. Color) 

REMARKS 

, . 
. . 

-- 

-. 

,,._ 

- 

- 

- 

- 

c_ 

- 

_- 

- 

,_ 

. 
. . 

- 

....._.---_--__- _I. - _ _- 111 

REIUJARKS . ..l.&s . . . . . 2 qv41#’ 1 -. . . . . I . t . . . . $6 --Q [ q - 0 f xp.!!~~~.sd.;.JzP~~~~~~-.~.~~~~~..~.~~~~ -..- f...‘-...t. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
La.? . . . . . . . &..zf.Lf . . . . &.Tf 1 q - c E A 24 c/q c e i f tr 4 sfd . . . . . .b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 6 - ‘t‘f ‘.cl - 0 Y d.........,. . . . . . . . . . . . . . . . . . . . . ...--+ 

&.~...&y.Ci;C-TT tC 
. .." . . . . . . . . . . . . . . . . . . . . . . . . ..." &?c++h cJ.",J ' 

. .." . . . . . . . . ..I; . . . . . . ~.tY- ..w . . . . . . . . . . . . . . ..q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

..** * .*............................. . . . . ..e . . . . . . . . . . 

PHOTO LOG . . . . . . . . I%?..?2 . . . . sf . . . . i.e~t...p~~...J.~.~~;.~~ . . . . f4 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 
?J Q 4 0 E iua!.~~~ TEST m . . . . . . . . . . . . . . . s . . . . . 

..“...I.......................... . . . . . . . . . . l . .I.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .o..*....**. . .-- 



TEST r”fT LOG Brown & Root Enyironmental 1 

PROJECT; . . . . . . . . lip.-dc . . . . :Y~.~.~.;.~c f er . . “““..........“.......~................. fEST?if NO.: $iE 

PROJECT ::O.: . . . . . . . . 6.~.~.~ . . . . . . . . . . . . . . . . . . . . DATE: . . . . $j.!.%!.b . . . . . . . . . . 

LOc4flON: . . . . . . . . . 2$fh..s.. 
fiEt3 CEOLOCST. 

c;-ce d ,..# . . . . . . . . . . -J-P . ...).... %f;c, 7 ccJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P- Crlt? 0 . . . . . . . . . . . . . . . . . . . . . 2.p. . . . . . . . . . . . . I ,............... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Odf&&M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.......~................ 

l St Ptt Cross Lecuon ma I or Ptrn vtm 

I 
. 

. . 

REMARKS . . . ..l5n Q . . 5aqJQi) -r&Y- f p G-Cl . . . . . . . . . . ..~...... . . . . . 0. 0. . . . . . . 

a&n 
. -.__-_ 

..“................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~........................................-~..~................. 

~**“***-*.*..*-***.*** . . . . . ***--0...-- . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . ..“..“... . . . . . . . . . . . . . . 

. . . . . . . . . . ..o.-...-........-....--~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . . . . . . . . . . . ..... 

PHOTO LOG 
Q w @ f  P ‘t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .:. ..+... LP,c.k;?g 0.. c\, . . . . . . . . . . . . . ...” . . . . . . . . . . . . . . . . . . . *- TESTPR 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g2 .QT cl, .g;lP rf‘ P.&~“q’d A;&- i<ongrP+P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .-.- 
tIn<.kS .________.. .- - 



PROlECi; ._...... N fl L/c TEST PiT NO.: ~~~,~..P..L$C ’ . . . .,. . . id.- ; M2+ e+- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~...“....~....-......... -.*- 
/ PROJECT ::O.: ‘6 z3. . . .._ . . . . . . . . . ..*.......... OATE : . . ..kf .(.!.zj ‘I 6 . . . . . . . . . . . . . . . . . . ,....... 

LOC4TlON: . . . . . . . . . &P&a c:+e ZC@ &a[ It? O . . . . . . . ..r...................................... . . . . . . . . 5 ..(” I . . . . . . . . . . 6 a . . . . . . . . . . . . . . . . . . . . . . . . . . &&.~.7 . . . . . . . . . 

FIELD CEOLOCST. . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dc..tihqiPn . . . . . . . ..-..........................-.-.... 

bst Ptt CIOSS 5ecuon Jna I or Pfrn vtew 

, 

TEST r’fT LOG Brown & Root Enyironrnentaf 1 

- 

- 

_- 

- 

- 

- 

_“- 

RWMVCS . . ..~a Q . . ILL~jp -rg- f p @‘-Cl . . . . . . . . . . . ..r . . . . . . . . . . . 0. 0. . . . . . . . cc (l~~+.td..;.A.(&7 . . . . . . . . . 1 f’ . . . . . . . b +-*; cf~.Jf.x.r.ilfr.~~.~.~.......... . . . . ...* 
cl&m 

..-_-_ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*..*.*.*****-**************-~**-~. 

. . . **..........~..................................... . ..“...........................~~.~..........~~........~................................................. . 
“.w... . . . . . . . . . . . . . s.s......--......I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
PHOTO LOG 0 Pi cf P;r . . . . . . . . . . . . . . . . . . . . . . . . * 00.0 0.0.. 0.. ..*... LP&.i?3 CJ 0.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *****~ 

. . . . . . . 0.. . . . . . . . . . . . . . . . . . . . . . . 0.. ~.kT...~~~~!~...~.~*~~~9~=~~~ . . . . . B;A- i<%.LM. . . . . . . . . . . . . . . . . . . . . . . w. . . . . . =n -~z-*“““‘““--’ 
“< s ..._____ -e.. _ _ La. ___- 



23 

c” 

P-- 

P 

8-m 

TEST r’f~ LOG ._._ 
..i.. .-- .- .-.-_-. _ . . -. Brown & Root Enyironrnental 1. 

, 
PROJECT; ,_.,,,,,,, f-(A”J~ L-Jar-7 ;c? s-t& . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..----..--- TESTPIT NO.; 

. . . . . . . . . . . f.5x.Z~ . . . . . . . . . . . . . . . . ..!f../.@% . . . ..I.... 

.Z.b.s.xf.r.7. 
PROJECT !:O.: DATE: 
Lo~flON: A-v-4 p J-+P G . . . . . . . . . . . . . . . . . . ...%.... ..r.....!............ 7-K C‘G Lqcd, POT +.......................................... . . . . . . .p . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . 

FIELD CEOLOCST. . . . . . . . . . . . . . . . . l7 ~~4P~ .A. . . . . . . . . . . . . . . . . . . . . . . . ..*........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-........................ 

. 
I 

. ..” . . . . . ..-.. -..-..-..------4.‘rr..‘.......... ..‘. . . . . . . . . - . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -“I..........- -------‘*“-------- . . . . . . 

- -- -.-----. ---..---I-* . . . . .‘.-* . . ..I......................... * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- ----•---•--0---------- -----. 
PbfofO LOG . . . . ..\i 5 $ P ’ P ?? R.E...,?.& . . . . ].&+.~.~ .---- - TEgPfl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

--*-~~...----.------.-------..-..........-........~..................“..~....................................“.......... . ..‘.I . . . . . . . . . . . . . . . . - -- 



TEZT r’,T LOG . .._- -,- .._.-... -.. -_-- ,. Brown & Root Enyironmental. 1 
, I 

PROJEZ . . . . hk!?~ . . . . . b&!~?r\h + b- .**...............**...***.*.*............-.. . . . . . ...**..**. TEST 87 NO-: $.Sz..T.~.!.~ 

PROJECT !:O * . . . . . . . . . . $g.Z.a . . . . . . . . . . . . . . . . . . . OATE: . ..tt.l.L7/..4..6. . . . . . . . - . . . . - 

LOCATION: . . . . A~~~,~**,~*j.~~i~~*kl. ’ TR ..*. 6G s iTO QlOO L.. .***.***************************--. ..**.*. *. . . . . **.**...******* . . . . . . . . . *.***--.--~.-..---- 

FIELD CEOLOCST. ..*...*...*** ._.. . . . ..~.~..~~~l..eA*...****..**.*.**~*.*.....* . . . . . . . . * . . . . **. .*.*...*.* . . . . . . ~**************.***.**.-- 

I 

5161 ckwm szo7. 
,- _ 

* &‘---- - -- - -_____; 

* . per& ed W.A t er 

- 

- 

- 

-- 

- 

^- 

- 

- 

- 

- 

- 

. 

REMARKS ..1*,7.P...r~*~p~**~~~**~*~*~~-~l lake- f . * *.* * ****** ****.* ..~f*L%b* * f&w *** * *****"************.*******.****.****--*.-.**----------.*--.-* 
..~................L~~~**.****.****.**~*~~~~**l~*:*~*~*~*~~~~~~~~ f * .*~~n.,r~,L.&xn~~i*6**~~*~~ 

-- _ _ _ *** *************“....*****************. 
*. ***“*..***.**r****.***********..*.*..*~..****.*..~..**************....*******..****..************************.***********-.-------------------~-*---------------* 

~-***.****~.*****.-~~~*****~**..********.**r**********************.***********,****...*.*.*****...**** ******;.*****.****.r*******..*.***************. 
PHOTO LOG .*****~~~~~~~.~~ ‘2 * j Vi ci.e..p..E..1?.I:~....~~~~~ f ** l *“*************-------- 

.*...NN.‘r.*.****.***.*..*** * .* ‘.s!?Q?;%.~mi.d 
TEST PIT **.‘..*..**.*.*.**.** 

l .*.**..“*.****..**“***“.--------- -- 

> .----.. . . . . . . . .._...__...... _ ..___^.________ _ ..-.. . . . . ..__..^ ____._ __.._.... *. ..-. IC 

-_I_ 



PROJECT; . . ..r\lkLJc . . . . . . . . . . . . LJar~'~r+ev . . . . . . . . . . ..!..........................................................-. TEST r”iT NO.; 3r-77/y . . . . . . . . . . . . . . . ..* 

PROJECT ::a.: . . . . . . . . . 6.!?.?.3 . . . . . . . . . . . . . . . . . . . DATE! . ..~J.[~p~-.I.~.f.QC.. 
LOcATlON: . . . . . . . ...*. &!a%t...w ‘.,.. s..+.t% :“““.. :rK..k~~ s 19r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..b.“...y.... p jso . . . . . . . . I. . . . . . . . . . . . . . . . . . 
FlEtb GEOLOCiST. . . . . . . . . . . . . . . . . . . . . . . . .lu&d e M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ** . . . . . . . . . . . . . . . -* . . . . . . . . . . . . . . . . . . . . . . . 

REMARKS .... 
.. . ..f).j~ 8 

f~~~.~~.~p.lP,...~.~rr.~~f~~~ 1.. .. LdlP~< + l ......... .mLJiiLid Cc-h- r ....... ..‘.A.: . q . .9.2.& ................ 
........ fi.Sax..~~~~c...~~.;..l;~.f.9.;-1) .a.. CsslfL<& .. .. .. . ‘T’glA(Cf BYn ci~.~e;r..s;ft.--.-- 1 .. ... . ........ & .. ...... ...... . ........ ........... 

... . . ..~...........................-...~..........~.........................................................................~.~.....“........~~.- .............. 
w . . ..w . . . . . . . . . . . . . . . . . . . . . . ..-..-. . . . . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i . . . . . . . . . . . . . . -..--*-“.-.........~...... 

PHOTO LOG . . . . . . . . . . TI.~..E~~ . . . . ~E..~,:~.~.~~~.k.~.~~ r.. N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TEST PIT 
. ...” . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . ...” . . . . . . . . . . . . . . . . . . . . . . . . . . 

-- 



-_ 

PROJECT; ,........... lik??.G . . . . . . . k&* ;w+er TEST PIT GO.: ???Xf%S’.t? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-......-.---~**-* 

PROJECT !:O.: . . . . . . . . . . 6.X . . IT3 . . . . . . . . . . . . . . . . . . . OATE: . ..$).l.d.% o.......... 

LOUTION: 4& . . . . . &.,..,,..tf...h. . . . . . . . . .f%~...~_R..6~~ . . . . . . . . . . . . . . ~?;..ti~.~..l...~~.~~~~.~?.~~ . . . . . . . . . . . . . . . . . 
FIELD GEOLCCiST. . . . . . . . . . . . . . . . . . . . ..*.........-........................ . . . . . . . . . . . . . . . . . . . I? VJM 6% .:.* ..I...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- . . . . . 

- 

MATERI Al 0 ESCRf PTO N 

REMARKS 

(foii Density/ Consistency, Color) 

. 

0 

REMARKS . . 
. . . . . . ..*..............................................................................“............”...............----.“-~------------------- 

. . . . . . . . . . . . . ..~........................................................*..........*.......~.......~.....................-..-....-------------~-*-----~-----~--~-- 

*~-.xzz>~~ 

- 

- 

- 

I 
- 

- 

- 

- 

- 

- 

- 

- 

- 

,- 

- 

- 

PHOTO LOG . . . . . . .g s( P! 2 0.. . . . . . . . . . ..A. . . . . . . . ‘f.. f fit LkLias 0. N . . . . . . . . . . . . . . . . ...” . . . . . . . . . . . . “------* TESTPn . ..“................ 
.. . ........ . . ........................................................ .” .. . ............................... . . . -.=* ...... . -- 

............................ __ -_ *c 



I 

TEST l=lT LOG Brown & Roor Environmental 1 
, 

PROJES-; _........ M.Aw’C LJ4-+f+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-. TEST PIT NO.: %.r..ITY;z J . . . . . . . 

PROJECi::O.: f$ 7 2.3 .._....... . ..w...=. . . . . . . . . . . . . . . . . . . DATE: . . . . t / 17 ,’ o6 . . . . .1. ,. . . . . . . . . . . . . . . . . 
LOUTION: . . . . . . . . . . . A.r.e.+..B J-+p G . ..A . . . . . . :. pyz. 7-p 6.5 . . . . . . . . . . . . . . . . . . . . ii . . . . . . . . . . . . . . . . *ja-t;Rn...~.~.,..I~~~.~~.~~.~... . . . . . . . . . . . . * . . . . . . . 
WLO CEOLOC:ST. . . . . . . . . . . . . . . . . . P...&J . f’q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...........-............-........~................ 

a: =I[ MATEzAL DESCRIPT1oN 1 

(SOii Oenrity / COnsistency. Color) 

1 .,. REMAAKS 

REMARKS . . . . . i.tif.4 . . . . . . kLp.!~...,,L6.l.~.~~? ) k c 1 . q-ci dq IQ.& X6--- -J- P 3 t - C,t~~df <c t-d . . . . . . . . . . . . . . . . . . . . . . . .I ..*.... . . . . . . . . . . . . . . . . .A . . . . . . - I. . . . . . . . * . . . . . . -, . . 
cKf..tkL...l.: ., .hitd+c.k+e+i : I+ 

-. .-._ 
............................................ ............................................ ...“...“.= .................... 

-..~....-------.-.-.--.-..-...~----..-.....-.-..~~.........-.......~.......................................................”................“~.” ................ 

-.“.......-------.-.---.~~.....-.................................................................................~ ........................................ 

PHOTO LOG ............... RX..~Ll..k=t..;,,ni~~..~~~.~~ ................. ..“............,. ..... . TESTPrr ................................................................................................................................ ..a....” .......... 
. -.-. 



-- 

- 

FIELD GEOLOGiST. . . . . . . * . . ...*.... LW.h.ul ePJ . . ..*.....*..*.**....*.*....*.**.*.**.......--~~-~- 

REMARKS 

- 

- 

- 

-. 

- 

- 

- 

- 

- 

-~*.*.*****~*..***~LI***.****************.*.***.***..*.***.********************.**.********.* .***.......**r**;.***********.*******..******.****..****. 

PHOTO LOG . ..l.z*F.E**.....~ w of: JPt fky . r!i 
._ 

l * *. l *.**.**** **** l ** **** *** ** **. **** * *******.***.***.***------~ TESTPll **.*****.******.**..* *.**.******-**.**.*.**.***************.***************..*..************.*...***.*****.****.********.***.*..**..**-.---------- .- 
-__ _.. . .-..- “” *.*.._ _.. . .._ ..~********.*******.**.*.****------- rnrr he 



.ffST t/T LOG Brown & Rooi Enyironrnental .I 

PRO”- JCLIi . . . . . .A! A!dX . . . . !&?.W&Gt.C(r.. . ..*.***........**.......*.........**.*..*** TESTPiT NO.: %if!??.? 

PROJECT ::O + . . . . . . . .._ 6.:.x.83 . . . . . . . . . . . . ..I..... DATE: . ..!f.j.li’l./..3.h . . . . . . . . . . . . . 

LOOITION: . . . . . * . . . . .j?.fCF....... *....... .I~~~~p.o.rT.~~.?~O.c;\p..~*~**.~.*~~~.~.~~~~ .**.*.**..***.****.*************. 

FIELD GEOLOGIST. . . . . . . . . . . . lU4?~.i b . . . . . . . . . . . . . . . ..****.*...*...*......****.**...*. . ..*....*......*...........~****.*******...**...***. 

MATERIAL DESCRIPTION 

(Soil Density I Consistency, Color) 

USiS REMARKS 

5;. 5 



- TEST r’/T LOG Brown & Floor Enyironmentat- 1 

PROJECT; . . . . . . . . . . :?(..A.% . ..*......... ‘Ja r.YG!H- & . . . . . . . . . . . . . . . . . . ..m....................-.. 

‘ROIE*’ !:O.: 6 7 83.. DATE: .... .......... ............ .... ................. %/ids.a:. 

.OCATICX: p 6 k.. rxlC~~~.-~~.~;cn.~.~la.~~C.~..~~~~.~~~~...~.~.~.~~...~~ . ................................ ...... ........ 

........... R.ki.hR1 en w3 GEOlOGiSf. .............................................................................. I.. .......... i.. ......... 

- 

- 

__ 

- 

- 

- 

- 

- 

- 

MATEillAl DESCRIPVON 

(Soil Density I Consistency, Colorl 

REMARKS 

REhmtKf LLU?..&W~~ e $E- TQ 2 Lt - O(..~~j~p.s?~~.:..d.~~~ 4, F’ . ............................. ....... ... .. ..*. rd -b- ~;~%.ck&‘..~&V m ...... ......... .... 
........... . .............. .bc?‘\;d” f ............. w.Lxl.*.f?.~~~ .................................. . .................................... -...-..-......** ........... 
... . ......... MR.. ... 3 ~1L.-.;~~r.-~~.~.~.~~~..~.~~!~~.~.~~;.~~~~h~~.!.;..~~~,.s~.~,;~~r,~~~~~~.~-~~~~~.~i~~ ~ ..a . . 

......... i.. ....................................... ... . ................. w.- -.....-....-...* .............................................................. 

PHOTO LOG ..... ~k.~~..~.E..~:~~.*.~~.~~~ . . v ... ................................................... 
TE!iT PIT 

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

..“U.............................................~..................~...................................“...“.- 
........ - - 



. . 
.’ 

Brown & Root Environmental. I 

PROJECT; . . . ..~jpdc . tiPu-m;Y13 +er TEST tif NQ.: * . . . . . . * . . . . . . . * . . . . . . . . . . . . . . . . . . . . ..****.***..******...*.....--..*.....-------- .sLeLta*~ 

PROJECT ::O.: . . . . . 6..27..~‘...................... DATE: ..:%~A$-h-..------.--- 

Lo=TION: 

,. 
~~~~~..~.~...~~.*~~.,~~~~~ p f ~,,~.r~.~~r~*.~*~~~~~*******~~~.~*~~*****. . . . . * . . . . . * . . . . . . * . . . . * **** * . . ** * 

FIELD GEOLOCiST. 9. W/ml en . . . . . . . *..*.*...**.. .*:*..* . . . . ***.......***.****.*****.*-..---------- . . . . . . . . . ..*................*.~******~****~..**.****** 
. 

(Soil Oenritv / Consistency. Color) 

. . 
Y’ 

/- 

* 

. . 
. 

d’f 
* 1 

:. 

REMARKS . . . . . ..h~~~~l.*.~~.*f***~~~ EJ4 -, PP If;ll .eL -,w4 * - * l *** ****.* ** .* ****..* .******* * l ***.. .*.~.**.***.****.~**.*.*********.”~*.~.*********.***.** 

. . . . . . . . . . . . . . ZJ.d..l2.~.g.th -A 4 ’ **.**.** ..*.*.*..**..*********.*.u..**.**.***********..r***‘***.*****.*********-----------------~---”------------------r 
-* 



- . 

-TEST r’iT 1 OG Brown & Root Enyirhnentaf 1’ : - 

PROJECT; ._...,, 

PROJE0C-T !:O.: 

2\l~.~~...~~.~~~~~,~~~.~~~~~,,~..,~i.~~~~~ . . . . . . -...-- EST PiT N’O-; sb~?.~.~.6 

. . . . . . k. .-CT. e 3 . . . . . . ..*.*....*.**..* . . . . . **.* . *. . . . . *******..-- 

LOc4flON: . . . . . t3r.c.k..$ ,,..,, &x~...b. .,,.,.. f?i.d2 ,... %X..L? . . . . . . . . . . . . --.--..--.------.-..----- rc2qo 4 I6r )**** ***************“**.*. . . . 
FIELD GEOLOGIST. . . . . . . . . . . ..*~!.~~~.~.~.**~***.* ..********.***.*.**.*********** .*....*..*.***. .****.* . . . . . . . *~****.********.********-- 

AL OESCRSPVON 

REMARKS 

-, 
.*"*****..*****..***.****.****.*********.*.***.*.*.*.***..**.***********....* *.....*.****.*..*****~*********..******".*.**--*---------------~-------"---------- 

*.*“..********** *.** l *..* l . r: 
j5f’T [% ~14 .J6 -TQ/: *C-Z cqlP ft$- ,&&, (&’ fbo+te.,cv( ~c~,~~~,~~~~o,~,~~~~~~.f~!.t,....~~~~ .I......... *. ,************* ..L. * ..,. h ***.**.~ *** **. ***-- 

_. .- 
*.m.***********.***-~- ****~**~*.***..*.*****.*.***************..*.******.***.******.******* ********...,...;....**.*************..*.***.***********. 

: PHOTO LOG ..- jV P* @f! .f;t 5Cod97 JacQ’ 4 * *** *.**.******** *. *.******** **> *.. ***** *. . 
~**“~*..*****.******.******* ~.1.8.4...~.~..g~t.A*f*.C;n??O.Uj~o~**~. . ..~~r~~*~.l~~.‘.‘..“.**~*~ I 

&L.&!m *“**********-*---~-*- tm pm .Jg- 3 p & 
**..a l ..* ** *.*.. * 

* - 
------ -~.~~*.****~~****--~“- l.LL AC 



PROJECT: ~!.A.u/c.:..CU~.~~.~.~.s~.~C:~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._.......... 7iSTPITNO.: T+y=7, 

PROJECT NO.. L&5=3 YU/U _.. _........_..,. __ ._........ . DATE: .~~~.~.~.y.~.r.~.../7.* 1447 

LOCAflON: 5x +c...G: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..__._. * . . .._...._... -..........,......... . 
FiELD GEOLOGiST: . . CJ?uv /r.s . . . . . J?s-T~ ~c./‘.................,._,..._..,.....,......,.. . . . . . . . . . . . . . . . . . . . . . . . ..‘.................... 

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

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

PHOTO LOG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..I . . . . . . . . ._. . _. . . . . . . . , TEST PIT . . n?.T 2.2. ,.._..................I............ I........................................................................... 
,....................e......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

PACE...! . . . . . OF I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



PROJECT: . ..iU.!?wr ..iti/rj’lrm~~-.fCf .._.. . .._.............................._.... TESTPITNO.: rII-ZS 
I 

PROJECT NO.. “~ti4~.~~~~,,c.~~.2~:~c.... . DATE; cZ/?:.?d.?!.? .._...._.......,. * 
LOCATION: ,5 f-c 6 r.. . . . . . . . . . . . . . . . . . . . . . . . . o.‘.... . . . . . . . . . . . . . . . . . .._......._........ . . . . . . . . . . . . . . . . . . . . . .._........__ 
FIELD GEOLOGiST: ..L.k.td.k.. .k%?.$f~~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,.. . . . . 

MATERIAL DESCRIPTION 

REMARKS 
CWA*<if (Soil Density I Consistency, Color) 

meun.*1 UUS 

TEST PIT LOG %WJBURTONNUS ( - 

- 

.e- 

I 

=I 
f 

I ~~~ 
rest Ptt Crass Secttan ana I or Wan view 

REMARKS re ,. . . . . . . r . .._ +rs f /I!.?! . . . . WC25 . . . !.S . . . . . . . . . . . 4?.5y . . . . 4.,.&c ~..d..~..R...G.4. t?..F~c..?..wccfL FCC fi - 

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

PHOTO LOG ............... . . ............................................................................... TEST PIT .......... ....... . . . . . . . . . . . . . . . . . . . . . . . ..f......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._....... 
. . . . . . . . . . . . . . . . . . .._....... . ,...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

WK..! . . .._ Of 3 : _..._........,................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



TEST PIT LOG ~~UIUON NUS 1 

‘ROJECT: ..w?.w.c . ..uA?/e?K~s..+ </ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._........... TEST PIT’NO.: 7-l->- 29 ,., 

JROJECT NO.: 6 SS?:.:..L/o/o . . . . . . . . . . . . DATE: .?.//TlG 7 f......................... 

t.ir, . . . . 4 . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . 
* 

.OCATION: ..s d . -......,..................._.._, . '~'-**...-................._...._..._ 
:IELD CEOLOGST: -cl+ ucG..&?kp9- . . . . . . . . . . . ~‘~~~~~~~~....~...-......................_...._._._.,__........~~~_~~~,~,,,,,__~,,_ 

(Soil Density I Consistency, Color) 

‘est Pft Cross Semen an0 t of Plan wew 

WJARKS . ..n.s..!.. p.t 4 ..~.a.~'. IS-.. &,.f.:. & . . . . . ST. ..& c t .W/L?L...c?.~.G!...~ ..&?;.k.. c&@ 

. ..fg~...&xW./?./r-L. . . . w&x &?.4..~.c.rfc..d . . . . . . . .-...........-................... .._...,..............................._..._,..... ._ . 

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

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

PHOTO LOG ............... . . ... ............................................................... ............. TEST PIT .......... ..... ................................... ............................................................................ 
,.............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-................................... 

PAGE...& . . . . Of 3 : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



TEST PIT LOG f=ONNUS / - 
f 

PROJECT: . .iV.#?. . iuc-. ,&!~,r.r”i/tc.~. +<.c.. . . . . . . . . . . . .._..... . . . . . . . . . . . TEST Plf NO.: 7-P-Z F-, 

PROJECT NO.. 6 Y.? ?. .T.. !?.e.<e, . r ~7. a-zDATE: 2. /IL 7/f?.. 3. . . . . . . . ’ 
LOCATIoN: 5.r.f-c ..6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..___............._... -.........................._.,.._. . 
FIELD GEOLCCiST: . ..C..e?.<G.~~ . . IYC.y..rr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._.. . . . . . . . . . . . . . .._........~.._.. 

- 

.-- 

- 

- 

- 

_..- 

- 

(Soil Density / Consistency, Color) 
REMARUS 

L 
REMARKS .r~..c;...tc 5t p./..e...~- s . . S .kc..t..Am.5 . . . . b.v... r f.c~..!. ul.cc’I~ . . h.,...z . .._ 4.cc.f 

..L//..~ p, ....... .................. ......... ................ ................................. ................................... ........... . 
*..............................* ........... ...................................................................................................... ...... 
... . ............................................................................................................................................................... 

PHOTO LOG ............... . ... ............................................................... ............. TEST PIT .......... ....... .... . ............................... ............................................................................ 
............................... ....... .... .............. ............................................................ 

PACE ..3. .. . Of 3 . .............................................. .* ........ .... ................................................... 



“9 TEST PIT LOG 

c 
L ~=--wAuu~l LIUU 1 

PROJECT: . ..4m..wc. ..lw& . 8. Cfwlrr~. c VT .._.._........,_.. . . . . . . . . . . . . . . . . . . . . . TEST PIT NO. : tP-29 
PROJECT NO.. 6 88’3 4’0 IP . . . . . . . . . . . . . c.re..zsz.. DATE: . 4 /is-/=?7 . . . . . . . . . . . . . . . . .._........... 
LOCATION: . ..XP..f c ..6 . . . . . 

’ 
. . . . . . . . . . . . . . . . . . . . . . . . . .._.............. . . . . . . . . . . . . . . . . . . . . .._...___ 

FIELD GEOLOGiST: 
_......._- . . . . . II . . . . . . . . . . . . . . . . . . 

. . . Ckf?.r..‘c . . . . LL;‘C.Y c H . . . . . . . . . . . . . . . . . . . . . . . . . .._.......... . . . . . . . . . . . . . . . . . . . . . . . . . . .._........~...~~..~ 

F-- 

*g 

F- 

L”- 

P-- 

F 

(Soil Density / Consistency, Color) 

REMARKS .Txs.~..PI + err.*...!fo f ..C.L f . . . . hw?.f...b.~...~.,, Fcc...1L 
. . . . dc.c.p ..-.. F..r.+?.?? . . . .s+%‘r/ .O.fl.&:...$*f*.EllrC/ 

..w.c.& . . . &.+A. .t?. !t.O ..!.? Cc-,< 4 
+...R...W.c.A.?L: ..,... . . . . . . . . . ..rCie..__ *p s .d C--c’~Y* +@f r/ P . . . . . . . . . . . . . . . . . . . . . . . . ,, _ 

. . . . . kC..k . . . . hlIfG.f...r.r, . . . . f.4.c .L(--?fCfl Pf +kc .._.......,,.., fr5f pr + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

....................................... ...................................................... ................................................... 
PHOTO LOG 

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

............... . . ... ............................................................... ............. 
................................... TEST PIT .................. .................................................................... ....... 
............................... . ....... .... .............. ............................................................ 
.............................................. .......... .... ............... ..................................... PAGE.. .. ..... OF : 



TEST PIT LOG HAUBURTON NUS. 

I PROJECT: .M.~,.w.c .,.. d.zcx.e:.m(.rl~.,c%.r: . . . ..r...................................... TE$TPITNO.: J-p-30 

I PROJECT NO.. 62%3 40 Ifi c TO 2sZ . .,._............ . . . . . . . . DATE: 2./.!.8/4 7 . . . . . . . . . . .._......... 

LOCATION: .s fc ..r.. .h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._......_... _ _....... . . . . . . . . . ..__... 1.: . . . . . . .._.._.. . . 

FIELD GEOLOGiST: ..Cf7.y&.k...&??~.~ l.d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..‘...... 

rest Ptt Cross jemon an0 t or Plan view I t 

k/L,+kt l3rown r,/f, c/a.+ 
rP -30 

-f’z’O~ 
I 

1 I me - - - -- c 
$,I( 1+2sCcfcn I 1 

\ - __-- 
'nccl n.,,, Sri/-( Cfay 
I- - e---v, 

&/P.~ haed ,;)~cLccf 

“Stttp ctuq I’ / 

-. 

-_ 

- 

- 

- 

..- 

- 

- 

- 

- 

- 
--I 

- 

-. 

- 

- 

- 

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

PHOTO LOG ............... . . .................................................................. ............. TEST PIT .......... ....... .................................... ............................................................................ 
__.......................m..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

PACE..! . . . . . . Of ) ,.*........................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



I ----“X.a”*. A. “Y , 

PROJECT; NAWL’ (AJLcrm,nsf%/ ‘....~..~.................._.................._........ . .._.I.............I..._....~~,~~~_~~ fEST?ITNO.: i-P- 3 j 

PROJECT NO.: ~~~P~_YO!...LI’O.~.~.~ .._ DATE: z/ 14~97 . . . . . . . . . . . . . . . .._....~..... 

LOCATION: S.4fc 45 . . . . . . . . . . . . . . . . . . . . . . . . .._...__.____..... 
’ 

. . . . . . . . . . . . . . . . . . . . . . . . . ..__... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
FIELD GEOLOGiST: . . . C.4.YL.k . . . . . t%.r.r/. . . . .._........... “““‘.“““‘.........................................,.,.~‘~~,.~ (. 

MATERIAL DESCRlPTlON 

UTMOLOG* REMARKS 
DlCTw CHA*OL (Soil Oenwty I Consistency, Color) 
Ik.1 (-I usa 

REMARKS ,.,. G?.fl.a t/u c f.l.Y.?1...dC b<<.s . . . . M.4.S . . . . 9 ..__ iFr.c..f. Tb.I L!G . * . . . . . TT.h.c.K.< . . L+!CS.. wczCr, 

..E.em?u.fi+~prcd . . . . k.f.. [4 ..Fc.:.rF: . . . . . . . . . . . . . . ..,,.... ‘ _......._...__..._,._.__ . . . . . . . . . . . ..*..........................._....._. . 

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

....................................... ............................................................................................................................ 
PHOTO LOG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.........................................._..... ._......_.... 

TEST PIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._....... 
. . . .._......................... . . . ..-. . . . . ..-....... . . . . . . . . . . . . ..*............................................. 
. . . . . . . . . . . . ,......................,......... . . . . . . . . . . . . . . PAGE..l..... Of / ’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,. 



TEST PIT LOG 

F 
F 
L 

F 

‘ROIECT: . ..W..??..~ L l/d& rm//?5 f 0 . . . . . . . . . . .._............................................................. TEiT PIT NO.: r+3t 

‘ROJECT NO.: 68t93 - $27 10 . ..-........................... DATE; 2- / lq/ci 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
* 

,OCATION: S!. f L ..G . . . . . . . . . . . . . . . . . . . . . . . s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._.......____. . . . . . . . . . . . . . . . . . . . . . . . . . .._...... 
‘IEFD GEOLOCiST: . ..C.h .+!. . d t-2 . ..Mc. v/‘/-C/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

%&DURTONNUS. 

MATERIAL DESCRIPTION 

UI)(OLOGV REMARKS 
OlPTH cnrmit (Soil Density / Consistency, Cofor) 
1k.l mAmum. UUS 

I- 

REMARKS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..___................~............ 
....................................... .......... ................ ................................. ..................................... .......... ._ _ 
........... ............................... ...................................................................................................... ...... 
....................................... ............................................................................ .._ ............................................. 
PHOTO LOG . . . . . ..-....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.................................... 

TEST PIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..e.............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

PACE . . . . . . . . . Of : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



C 

I l -IYYILww4m.r V.. . . WI , 

‘ROJECT: . . .n/.A.W..4 . u?u:m??kT!-ri.?k:~ . . . . . . . . . . . ..-..................._...... Tk’ITNO.: T/~-33, 

‘ROJEC7’ NO.: 6 Ftf.3 - 40/o Q-Q..?.<.%. _. DATE: . . . . . ;?.@w 3 . . . . . . . . . . . . . . . . . . . 
,OCATION: .5l. ?.c 6 

- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._......~..~1.~.~~~._(._.. ‘...-.-...................._.._.__ . 

‘IELD GEOLOGiST: c 4&z./&. ..4?+?. c./ . . . . . . ~“‘“““‘“““““‘“..........“..............................~~~~~~~~~~,~,~~ _, ,. 

MATERlAL DESCRWTION 

uTnoLoGv REMARKS 
OlPTIl cnAMt (Soil Density / Consistency, Color) 
ttr.1 l-l UUS 

REMARKS . . ?Xfi...fc 6 t..flf..t. ~~a.s~.~.~~...~.~..~.~.~.f.../~~~.,b .$?. .r..Kcc.?t. W!~!~/L..b.Y, .L7 
. ..~..,.t..h?.c.c.p.l........... . . ...’ . . . . . . . . . . . . . .._...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,,......_,, . 
..................................... . ...... . ....................................................................................................... _.__._ 
.......... ............................. ............................................................................................................................ 

PHOTO LOG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
TEST PIT 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............................_ 
. . .._......................................... . . . . . . . . . . PACE...! .,... Of I : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _. 



7’ PIT LOG HALLIBu#I'oN NUS 
I 

‘ROJECT: . ..&!.C? .W:k. .wrwcm?.~.t.Cr./. . . TEST PIT NO.: rr-3v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
‘ROJE~NO.. 65%?3 - YQIQ L FC-' 292 DATE; . . . ..__....................... . .r/G?..!.?..? . . . . . . . . . . . ' 
.OCATlON : .51,.&L 6 _,...__........................_.._............................,.....,....,..... . . . . . . . . . . . . . . . . . . .._............_._ __ 

IELD GEOLOGiST: .._ ~~.fi.c.k../Y,.ytr/ _......................................_..... . . . . . . . . . . . . . . . ..._...’ ._.. 

P 

P 

L 

F 

I 

l- 

I 
T 

I 

OCm 

et.1 

I 

I MATERIAL DESCRlPTlON 

UTHOLOGV 

CHANGC 

loAanJ%l 
(Soil Densny I Consistency, Color) 

REMARKS 

uses 

I . : 

REMARKS ?T!k..trr~ p/ k..+ecr 

..J?Lf...33.1 . .1.T.4.c. .+.<;c.+ +?.I. .fi. 

. . .& .c .f?. I.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._................._........_._........................ ____.. 

.*..................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..f.............. . . . . . . . . . . 

PHOTO LOG . . . . . . . . . . . . . . . . . . . _............................................._................ . . . . . . . . . . . . . TEST PIT . . . . ..__.. . . . . _.*,*_..........................f.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

- ’ 
,..-..............,...._....... . . .._._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

PACE...! . . . . . OF / . . . . . . . . . . . . . . . . ..,.............._............ . . . . . . . . . . ..-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



TEST PIT LOG 
c -----B-B w-1 -- -- 

PROJECT: m#.WL +%+~??.<X.ti.<~. _................_..._..._,,._. TESTPITNO.: f7m - zs 

PROJECT NO.: 6 W3-40 IO . . . . . . . . . .._._.... .__......... DATE: .t:.t.i?././.~?.Li:~ . . . . . . . . . . . . _ 
LOCATION: Sc.?l.c,.L . . . . . . . . . . . . . . . . . . . ’ . . . . . . . . . . . . . . . . . . . . . . .._.._. . . . . . . . . . . . . . . . . . . .._.. ..,.., 1.: . . 
FIELD GEOLOGiST: .!z 4. .e.cr k. .e?k y c. s . . . . . . . . . . . . .._........___... . . . . . . . . . . . . . . .._.. _(_ 

- 

(Soil Density / Consistency, Color) 

REMARKS ..A . .._ *.c.<nck ‘.wms. .n.ot.c<! _... t.e . ..+..h.<.<... .t<< 6 Pt.+. . 7 k.d ..c./.e?.,. t- I! L 
I 

.:5.ti!/.LkicL . . . . . J.Q...~.c.t~..f 4./o& ,........_. ?!!I4 . . . Mhx..fr:.<.? . . . . s/.&...a,f ..,. t.4.c .._ kCL.f!.& . . . ..I.... . . . . . . . . ?? u-rcf . 

. ..&ck . . . . EmId . . . . . l?.k.c . . . . Ck3f.(JI.~...C.??.~...~.~ . . . . +!ix . . . . ~.cc./le.(; . . . . . . . . . . . . . . . . . . ..-........-............... I.. . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..i................................... . . . . . . . . . . . . . ..--........-................. . . 

PHOTO LOG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- . . . . . . . . . 
EST PIT . .n?r. 3.2. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._.................._.............................f. . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..f................ 
PACE I . . . . . . . OF ! . * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _.._..,....... . . . . . ..a........................ . . . .. 



TEST PlT LOG 
. 

KALLXBURTONNUS .I - 
I ‘ 

‘ROJECT: . .!!?.!? WL. .u/.a.C~?i?, .~.f%/ . . . _. .,... t.... . . ,__ ._.., .,.. ZST PIT NO.: 3-P- 3 6 

‘ROJECT NO.: 6 =-?. T. .!??. .!.4.. . . . DATE: t.d.?..!.!.?.? . . . . . . . . . .._ 
.OCAflON: SY.46 .s . . . . . .._......__......._...... . . .._........................ __.,.... . . . . . . . . . . . . .._..... . . . . . . . I 
iEtD GEOLOGiST: .C.k.w.X. /??~.$Y4 ,,..._..._.......... . . . . . . . . . .._........... . . . . . . . . . . . . . . .._. . . 

MATERIAL DESCRIPTION . 

utnoLoGv REMARKS 
3tcTn CWANGL (Soil Density / Consmency, Color) 
Ik.1 m-1 UiCS 

- 

- 

- 

- 

- 

- 

- 

- 

- 

P‘-- 

.- 

- 

._ 

- 

REMARKS . . . . . . . ._.._...,... -.. . . . . . . . . . . . . . . . . . ,_......................... . . . . . .. . . . . . 
.............................. . ...................................... ......... ................ .......... ........................................... 

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

........... . ........................... ........................................................................ ......... ..... ..-a ............................. . . 

PHOTO LOG . . . . . . . . .._.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._............. . . . . . . . . . . . . . . TEST PIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..f.... . . . . . . . . . . . . . . . . . . . . . 
_............................... . . . . . . . . . . . . . . ..-.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PACE.. . . . . . . . OF ..: 

. . . . . . . . . . . . . . . . . . . . . . . . . . .._..... ._._......... . . . . . . . . . . . . . . .._..._....... . . . . . . . . . . . . . . . . . . . . . . . . . . . ..s....... 



TEST PIT LOG 
1 

Hi9LLIRURTQNNUS '1' 

JROJECT: . Q.4!.+‘!r .WY~??.?..~C.., . . . .._....._...._.t. . . . .._.._. ‘ESTP;ITNO.: TP-J 7 
‘ROJECT NO.: 6&‘3- YC’ 10 ’ . . . . . . . . . . . .._..... . . .._....-.. DATE: .3/G?!.??.? . . . . . . . . . . . . . . . . 
.OCATlON: 5+ 4 ’ 

_._....._........._........._... :. . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
:iELD GEOLOCiST: ..C.c!JLL Wl.rt./f . . . . . . . . . . . .._.._...._...... .__.....,...._.,,, _,. 

,6 

MATERIAL DESCRIPTION 

UTMOLOGV REMAfiKS ’ 
3tm WANGi (Soil Density / Consistency, Cotor) 
Ik.1 mmm.e.1 : IJCtS 

4 
I 

-c- I - -- 
LcryH + browns/+ L.(ey 
- _ - - ------- 
Oar/i 6fOwfi F//l --- - -- -- 
CWT. .b,/fj d/i7 

c- -- 
ficJ J, f fv L Ia 

*- -- ---. 
I.? rd S& 3ds /U# L’ 

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

....................................... ......................................................................................................................... .- 

PHOTO LOG ............... . ................................................................... ........... 
TEST PIT ... T/d. 7 .... .................................... ............................................................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _.._... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-. 
PAGE.. .! .I_.. . OF 1. ..: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._._._ . . . . ..,....;...... ._._................................. .. 



TEST PIT LOG 

I 
I 

fiALLIBURTONNUS' _ 
PROJECT; ..... gL’rft.“.f, .~~.f’.~~.?%h.:: .......................................... TEST PIT NO.: fP- 39;. 

PROJECT NO.: SSF’S- ~/LJ/.Q cro 25.2 DATE: ............................... .?./(.Z.f?l.L?! ..?. ....... . 

LOCUTION: 
’ 

................................................... ,, S.c.fL.. &. .... ................... . ....................................... 

FIELD CEOLOGiST: .... c=.h.t.crk...K~~l .PT. ........................................................................ ...) ..... 

MATER!AL DESCRIPTIO 

(Soil Density / Consistency, Color) 
REM~Rxs 

REMARKS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . .._.................................................................................. *............................................. . . . . . . . 

- **....................,................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

PHOTO LO6 ................................................................................................. 
TEST PIT .......... ....... ............................................................................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
PAGE ._.._.... OF : - ..**.*........,...................,..,........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



‘EST PIT LOG )fALLIB?XTONNUS ./ 

‘ROJECT: .NA. l&c.. ,cc?b.rlm.*./7S.f~/. . . . . . . . . . . . .._.................. xsi PIT NO.: TP - 34 

‘ROJECT NO.: 6gg.Z ~..~.e/.o...c,m.z~~ DATE: ?../.?..$I/.?.? . . . . . . . . . 

,OCATlON: S! f-r .& . . . . . . . . . ._........ . . .I.. . . 
’ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _......_..... . . . . . . . . . . .._ . . . . . :. 
IELD CEOLOGiST: . ..dXti.G..k..~.~C~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._..._...... . . . . . . . . . . . . . . . . . . . . . . . . 

Fer RE~vMMS .._. ~~~...+~CCLI..~~.~.~U. .-e.g.. cz.rf: . . . . ;tk.G...&?f..!: . . 43.65. ~...Frr.f..~.r.c~~...!5y...?.~. &c:/ 
..).Q.n.~...A.~d....l..s: ._.. &C +...&cf?.~ . . .._ ..-.. . . . . ..r.............................................................._......_...._. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _....* 

c3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..................................................................................._..f.._...... 

PHOTO LOG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._....._.__.. 
TEST Plf . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..I. . . . . . . . . . . ..~..........................................~...................._ 

R 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

PAGE . . . . . . . . . Of : 
. . .._......................................... . . . . . . . . , . . . . . . . . . . ..m..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



TEST PIT LOG 3l!ummmN NUS / 

1 
PROJECT: .n/.c3.~~....~~.~~//IS.~~ ............................................... XfTPITNO.: v-40 

PROJECT NO.: 6 f=.S.:.L/6?.~0 ................. DATE: .?C.T?.%?? 2.. ............ 

LOCATION: .. s t. fL.. .. s’...................... .................................................... ................... :.I.. ................ 

FiELD GEOLOGiST. .... 4.h.~~ ..k.. ... ??Y,..T.< /.. .................... . ................. ............................... :. 

UTNOLGGl 

Ofml CWNGL 

MATERIAL DESCRIPTION I 

(Soil Oenstty / Consistency, Color) 

1 uIQ .RsMnRns 

I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 

PHOTO LO6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-..........................-. . . . . . . . . . . . . TESTPIT .,..,. 
. . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._...................................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

PAGE .._...... OF . : 
_.............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. 



TEST PIT LOG 
I 

I 

JROJECT: N&ML ‘~--/-%~.c.f: .,..._......._......................._.. XSiPITNO.: r,D-y ( . . . . . . . . . . . .._._.... _..__,.............. 

‘ROIEC NO.: 6 gP.5 - J/P/@ r-f@ ZSLDATE: .._ . .._........._.............. . 2 /2 6 /*7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

,OCATION: Si..f-= _._. d ___.................... I_. . . . . . . . . . . . . ..I................ 
’ 

. . . ..e......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~. 

TELD GEOLOGiST: . ..~....~~C.~C..,~~ ycr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._........._._...._ , 

(Soil Densny I Consistency, Cohort 

REMARKS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

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

................... ..-...............t ..... . ........................................................................................................ ...... 

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

PHOTO LOG . . . . . . . . . . .._.. . . . . . . . . . . . . . . . . . . . . . . ..*.......................................... . . . . . .._.._.. TEST PIT . . . . . . . 
. . . . . . ..t”.‘........**............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. .._........................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._.................................................. 
PACE ._....... OF . : 

. . .._....................................I.... . . . . . . . . . . . . . . . . .._..._..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._ 

_. 


	TABLE OF CONTENTS
	LIST OF APPENDICES
	LIST OF TABLES
	LIST OF FIGURES

	EXECUTIVE SUMMARY
	INTRODUCTION
	SUMMARY OF INVESTIGATIONS
	PHYSICAL CHARACTERISTICS OF STUDY AREA
	NATURE AND EXTENT
	HHRA FOR WARMINSTER SITES 6 AND 7
	REFERENCES
	APPENDICES
	APPENDIX A NOTIFICATION OF HAZARDOUS WASTE SITES
	APPENDIX B ANALYTICAL SAMPLE RESULTS
	APPENDIX C REMOVAL VERIFICATION SAMPLE RESULTS
	APPENDIX D TOXICITY PROFILES AND EXAMPLE CALCULATION
	APPENDIX E SOIL BORING AND TEST PIT LOGS


