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1.0 INTRODUCTION

This report has been prepared by Tetra Tech NUS, Incorporated (TtNUS) for the Northern Division, Naval
Environmental Engineering Command, as authorized by Contract Task Order (CTO) 252 under Contract
No. N62472-90-D-1298. This work is part of the Installation Restoration Program (IRP), which is
designed to identify contamination of Navy and Marine Corps facilities resulting from past operations and
to institute corrective measures, as needed. In addition to meeting the objectives of the Navy’s IRP, this
report meets 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 post-removal summary report is to present a summary of the actions taken by the
Navy in response to soil contamination and the pending transfer of property within Area A at the Naval Air
Warfare Center (NAWC) Warminster, Pennsylvania. The need for and the objectives of the removal
action are documented in the Navy's June 3, 1998 Removal Action Memorandum. The Navy has

completed removal actions of surface and subsurface soils and has completed verification sampling in -
these areas to confirm that potential threats posed by the contamination have been adequately
addressed. The Base Realignment and Closure (BRAC) Cieanup Team (BCT), consisting of
representatives of the Navy, Environmenta! Protection Agency (EPA), and Pennsylvania Department of

Environmental Protection (PADEP), were involved throughout the removal process.

Foster Wheeler Environmental Corporation (FWEC) conducted the removal under contract to the Navy.
TtNUS coordinated activities with FWEC and conducted the post-removal verification sampling. Post-
removal verification sample results are presented in this report. A companion document to this report that
details the actual removal actions and volumes of material removed is being prepared by FWEC.

This report presents a brief background review of Area A and the investigations conducted prior to the
removal action (Section 2.0), a summary of the evaluation conducted to establish clean-up goals (Section
2.1), a review of the post-removal verification sampling activities and attainment results (Sections 3.0
through 3.3), a summary of supplemental post-removal geophysical surveys conducted in the area

(Section 4.0), and a summary and conclusions section (Section 5.0).
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2.0 BACKGROUND

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 2-1 shows the general facility location. The facility, approximately
820 acres in size, is being parceled off and transferred to the private sector. Four areas of study (Areas
A, B, C, and D) have been identified within the original facility. These areas were identified based on
groupings of suspected disposal sites, contamination, geographic boundaries, common sources and
receptors, and facility characteristics. Figure 2-2 presents these four major areas of concern. This report

summarizes the removal actions taken by the Navy within Area A.

Area A is located in the northwestern corner of NAWC between Jacksonville Road and the off-base
railroad tracks west of the base. This area contains Sites 1, 2, and 3. Figure 2-3 depicts the approximate

locations of these sites.

Site 1 is located near the northwestern border of NAWC. This site was reportedly operated as a burn pit
from 1948 to 1950. Various waste materials such as paints, oils, asphalt, roofing material, solvents, scrap
metal, and unspecified chemicals were reportedly burned within this pit. Historical aerial photographs

indicate that this area may also have been used for the placement of fill material.

Site 2 is located southeast of and adjacent to Site 1. This site reportedly received sludge material from
the wastewater treatment facility from 1965 to 1970. It is reported that the sludge material, generated

from the industrial wastewater treatment plant, was buried within this area.

Site 3 is located immediately northwest of Jacksonville Road. This site was reportedly used as a burn pit
from 1955 to 1965. It has been reported that the pit was used to burn solvents, paints, roofing material,
and other unspecified chemicals. Historical information suggests that the pit was backfilled and regraded

with soils from the base upon closure. The area now consists of a gravel and asphalt parking lot.

Area A soils have been sampled as part of several remedial investigations (RIs) and numerous
supplemental investigations. The most comprehensive sampling investigations conducted in the area
were performed under the Phase Il Rl [Draft Phase Il RI, Media Other Than Groundwater, Brown & Root
Environmental (B&RE), 1996]. Supplemental sampling investigations completed after the Phase il RI

L/DOCUMENTS/NAVY/6883/039005 2-1
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have been summarized and reported in a series of letter reports (Results from Additional Site 1 Soil
Investigation, July 10, 1998, B&RE; Results from Additional Site 2 Soil Investigations, July 21, 1998,
TtNUS; Supplemental Subsurface Soils at Site 3, July 23, 1998, B&RE; Results from Additional Site 2
Subsurface Soil Investigation, July 28, 1998, B&RE; Preliminary Results from Verification and
Supplemental Sampling Area A Site 2, October 29, 1998, TtNUS; and Characterization Sampling Results
Area A Site 1B, November 12, 1998, TtNUS) issued by the Navy and reviewed by the BRAC Closure
Team (BCT).

The results of the Ris and supplemental investigations were evaluated by the Navy and became the basis
for the removal actions. Removal action alternatives were evaluated and presented in a Removal
Evaluation Report (Draft Removal Site Evaluation for Area A Soils, April 1998, B&RE) and further refined
in a subsequent evaluation and revised excavation letter report issued in September 1998 ( Alternatives 4
and 5 Draft Removal Evaluation Report — Area A Soils, August 4, 1998, TtNUS; and Area A Removal
Action — Addendum to Excavation Approach, September 10, 1998, TtNUS).

21 REMOVAL CLEAN-UP GOALS

Removal clean-up goals were developed based on the potential risks to human health and the
environment presented by the contamination identified in the Rls and supplemental investigations. The
Phase lil RI presents a baseline risk assessment, which was further refined and revised based on the
results of the supplemental sampling. The revised risk assessments are contained in the Removal Site
Evaluation Report and in a letter report issued by the Navy (Evaluation of Site 2 Soil Data Area A,
November 12, 1998, TtNUS). The Navy, EPA, and the BCT reviewed these risk assessments, along with
the data from the supplemental sampling events, and established final clean-up goals for each site.
Table 2-1 presents these clean-up goals. In general clean-up goals were established at concentrations
that were protective of human health, under non-residential exposure scenarios, groundwater, and

potential environmental exposures (ecological stream sediment exposures).
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TABLE 2-1
AREA A SOILS
REMOVAL ACTION CLEAN-UP GOALS
POST-REMOVAL SUMMARY REPORT
NAWC WARMINSTER, PENNSYLVANIA

SITE PARAMETER CLEAN-UP GOAL
Site 1A Trichloroethylene (TCE) 60 ug/kg
' Antimony 113 mg/kg

Cadmium 76 mg/kg
Chromium 16,161 mg/kg

Site 1B TCE 60 ug/kg
Antimony 113 mg/kg
Cadmium 76 mg/kg
Chromium 16,161 mg/kg
Thallium® 14 mg/kg

Site 2A Antimony Surface Soils 50 mg/kg
Lead Surface Soils 1,000 mg/kg
Antimony Subsurface Soils 113 mg/kg
Lead Subsurface Soils 1,750 mg/kg

Site 2B Benz(a)anthracene 2,300 ug/kg
Indeno(1,2,3-cd)pyrene 1,100 ug/kg

Site 2C Benzo(a)pyrene 78,000 ug/kg

Site 3 Anthracene , 540 ug/kg
Benz(a)anthracene 2,300 ug/kg
Benzo(a)pyrene ‘ 2,500 ug/kg
Fluoranthene 5,000 ug/kg

? Thallium was added as a clean-up goal for the eastern end of IB after evaluation of characterization

samples from drum excavation.
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3.0 REMOVAL AND VERIFICATION SAMPLING

Removal action coordination, monitoring, and sampling activities were coﬁducted in accordance with the
March 31, 1998 Work Plan (Work Plan for Removal Activities Area A Soils, March 1998, B&RE). Site-
specific sampling strategies, analytical parameters, and requirements for the evaluation of analytical
results to determine attainment of clean-up goals were established in Verification Sampling and Analysis
Plans (VSAP) and site-specific addenda issued for each site (Verification Sampling and Analysis Plan for
Removal Activities at Area A Site 1, August 20, 1998, TtNUS,; Verification Sampling and Analysis Plan for
Removal Activities at Area A Sites 2 and 3, August 20, 1998, TtNUS; Area A Removal Action - Addendum
to Excavation Approach, September 10, 1998, TtNUS,; and Evaluation of Site 2 Soil Data, Area A
November 12, 1998, TtINUS).

The following sections present a summary of the removal and sampling activities and the final verification
sample analytical results collected at each site. Sampling-event-specific letter reports are presented in
Appendix A. Appendix B presents the analytical results and data validation reports for the final

verification sampling effort.
3.1 SITE 1 REMOVAL ACTIVITIES

Removal activities at Site 1 consisted of two discrete excavations, 1A and 1B. Surface soils in this area
were not identified as presenting a significant risk. The surface soils were removed and Stockpiled for
use as fill. The removal activities fargeted subsurface soils. Subsurface soils were initially excavated to
bedrock in 1A and to approximately 10 feet in 1B. Initial sample results from the floor of 1B indicated the
presence of contaminants (cadmium and antimony) above the clean-up goals. In response to this finding,
the excavation was extended to bedrock throughout the site. Figure 3-1 shows these two excavation
areas. Excavation 1A covers an area approximately 80 feet by 70 feet. This area was excavated to
bedrock and extended laterally to remove all evidence of contamination. Three sampling events were
conducted in 1A to direct the excavation. Appendix A1 contains the sampling event letter reports for

excavation 1A.

Excavation 1B covers an area approximately 140 feet by 60 feet immediately east of 1A. During the
excavation of 1B, several deteriorated drums or drum remnants were unearthed, along with what
appeared to be a “sludge-like” material. FWEC, under the direction of the Navy, sampled the drum
content and extended the excavation to ensure that these materials had been removed. In addition,
under direction from the Navy, TtNUS obtained characterization samples of the soils underlying these

L/DOCUMENTS/NAVY/6883/039005 3-1
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TABLE 3-2

FINAL VERIFICATION SAMPLE RESULTS.
EXCAVATION 1B, AREA A

NAWC, WARMINSTER

Sample (D. VS$-18-13§°| |VS-1B-14S VS-1B-158 | |VS-1B-16S | [VS-1B-17S VS-18-18S | [VS-1B-19S | |VS-A-1B-06 VS-A-1B-07 | |VS-A-1B-08 | |VS-A-1B-09 VS-A-1B-10 CLEAN-UP GOALS
Field Sample ID VS-1B-13S | |VS-1B-14S VS-1B-158 | |VS-1B-16S | |VS-1B-17S VS-1B8-18S | [VS-1B-195 | [VS-A-1B-06 VS-A-1B-07 | |VS-A-1B-08 | |VS-A-1B-09 VS-A-1B-10

Sample Date 11/19/98 11/19/98 11/18/98 11/19/98 11/19/98 11/19/98 11/19/98 09/02/98 09/02/98 09/02/98 09/02/98 09/03/98

JINORGANICS mg/kg mg/kg mg/kg mg/kg mglkg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Antimony 0.76(8 062|8 0868 0.87|8 0.54]8 0658 0.75 88| L 0.7]8 0.76|8 15.2|L 16 13
Cadmium 0.05 012 016 0.11 0.72 0.08 0.12 46.8 0.24 0.23|u 60.5 17.8 76
Chromium 24.6 314 26.2 24 49.7 54.5 23.8 186 259 26.3 46 352 16,161
Lead 9.4 . 146 13 16.9 11.4 95 16.3 NA NA NA NA NA see note
Thallium 0.88 085U . 054 0.92 0.4)u 04 0.37 NA NA NA NA NA 14]
VOLATILES . ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
Trichloroethene NA NA NA NA NA NA NA 8.2jUJ 5 54U 6.6(U 9 60

Data Quahfiers:

B ~ Postive result 1s considered to be an artifact of blank contamination, and should not be considered present
L ~ Postive result is considered biased low due to exceedance of technical gualty control creeria

U ~ Values a non-detected resutt as reported by the laboratory .

UJ = Non-detected resuft is due to of technical quality control criteria

NA —~ Noresuttn for this in this sampie

Oastabase source file S \GLENNG\252_RES DBF data retrieved on 05/24/99

NOTE: Results are shown for only the final verificstion samples.
if Clean-up Goal was attsined in initial post. ) 0. that tyth was not for
See text and Appendix A for tull explanation,

q ing and is shown ss NA,

Special Note Regarding Lead: No clean-up goal was officially established. Fina) samples wers snalyzed for tead due to presence in one previous sample.
Results were compared to a default standard of 1.000 mg/kg (industrial re-use),
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excavation was extended to bedrock. Sample locations were selected according to the work plan and
VSAP. EPA or the EPA field representative concurred on final sample locations before sample collection.
Table 3-2 presents the sample numbers, analytical results, and the clean-up goals for each compound.
Sample results were compared to clean-up goals after each sampling event. If any single compound was
identified in a sample in excess of the clean-up goal, the area represented by this sample result was
further excavated until follow-up sampling confirmed that the specific clean-up goal was not exceeded.
This follow-up sampling was conducted to analyze for only that compound that exceeded a specific clean-
up goal. The letter reports contained in Appendix A1 present the results from each sampling event.

The results from the initial sampling performed during the excavation were evaluated using the planned
statistical approach, along with the results for excavation 1A. However, based on the results of the
statistical analysis conducted for excavation 1A and the low level of contamination identified, the BCT
determined that further statistical analysis was not warranted. The BCT also concluded, based on the
results of the initial verification sampling and the subsequent characterization sampling conducted within
1B, that the parameters for the final sampling event could be reduced to only those parameters that had
previously exceeded clean-up goals. Similarly, thallium was added to the list of parameters for analysis>
following the review of the drum excavation sampling results. Thallium was analyzed for only during the

final round of sampling conducted in the eastern end of the removal area.

As can be seen in Table 3-2, all final verification sample results contained target compounds at
concentrations below the established clean-up goals. The BCT reviewed the final results and determined
that the clean-up goals had been attained. Excavation 1B was backfilled by FWEC.

3.2 SITE 2 REMOVAL ACTIVITIES

Removal activities at Site 2 consisted of three distinct excavations, 2A, 2B, and 2C. Figures 3-2 and 3-3
show these three areas. Surface soils were the primary concern at all three areas. Excavation 2A also
contained a subsurface component. The investigation data and findings associated with 2A indicated the
presence of waste materials and a discrete zone of contamination that presented a potential human
health risk. This area was defined during the initial Rl and in subsequent sampling events. The
excavation at 2A consisted of the removal of about the top 2 to 3 feet of soil over the entire area and
deeper excavations extending from 4 to 7 feet deep, depending on the depth of waste material
encountered, in a smaller area contained within the footprint of 2A. Both floor samples and sidewall
samples were collected from this excavation. Excavation 2A covers an area approximately 170 feet by
60 feet. Three sampling events were conducted during and after the excavation to direct the removal

actions. Appendix A2 contains the sampling event letter reports for this effort.
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TABLE 3-1
FINAL VERIFICATION SAMPLE RESULTS

EXCAVATION 1A, AREA A
NAWC, WARMINSTER

Sample (D: VS-A-1A-01 VS-A-1A-04 VS-A-1A-05 VS-A-1A-06 VS-A-1A-09 VS-A-1A-10 VS-A-1A-11 VS-A-1A-13 VS-A-1A-14 VS-A-1A-15 VS-A-1A-16 VS-A-1A-17 CLEAN-UP GOALS
Field Sample ID: VS-A-1A-01 VS-A-1A-04 VS-A-1A-05 VS-A-1A-06 VS-A-1A-09 VS-A-1A-10 VS-A-1A-11 VS-A-1A-13 VS-A-1A-14 VS-A-1A-15 VS-A-1A-16 VS-A-1A-17

Sample Date: 09/02/98 09/03/98 08/03/98 09/03/98 10/01/98 10/01/98 10/01/88 10/01/98 10/01/98 10/01/98 * 10/01/98 10/20/98 -
|INORGANICS mglkg mg/kg mg/kg mg/kg|’ mg/kg ma/kg mg/kg mglkg mg/kg mg/kg ._mg/kg mg/kg mg/kg
Antimony 0.23 14 0.17] UL 0.17 NA NA NA NA NA NA NA NA 13
Cadmium 0.05 11.2 0.17 0.33 0.05|U 0.08 0.051U 0.05[u 0.05]U 0.09 49 438 76
Chromium 13.9 266 2 46.1 24 215 7 7.2 134 48.3 842 NA 16,161
VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg
Trichloroethene 5.4 7 6 U 6.2 NA NA NA NA NA NA NA NA 60
Data Qualifiers:

B - Positive result is considered to be an artifact of blank contamination, and should not be considered present.

L - Positive result is considered biased low due to exceedance of technical quality contro! criteria.

U - Value is a non-detected result as reported by the laboratory. .

UL -- Non-detected result is considered biased low due to exceedance of technica! quality control criteria. -

NA -- No result is availabte/applicable for (his parameier in this sample.

Database source file: S\GLENNG\252_RES.DBF data retrieved on: 05/24/99

NOTE: Results are shown for only the final verification samples.

i CI p Goal was ined in initial post. pling, that ytical p was not rep d for sub pling and is shown as NA.

See text and Appendix A for full
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drums. Three sampling events, including the characterization sampling of materials later removed by

FWEC, were conducted in 1B. Appendix A1 contains the sampling event letter reports.

3.1.1  Attainment of Clean-Up Goals

Twelve final verification or attainment samples were collected and evaluated for excavation 1A. All of
these samples were collected from the excavation sidewalls. No floor samples were collected because
the excavation was extended to bedrock. Sample locations were selected according to fhe work plan and
VSAP. EPA or the EPA field representative concurred on final sample locations before sample collection.
Table 3-1 presents the sample numbers, analytical results, and the clean-up goals for each compound.

Sample results were compared to individual compound-specific clean-up goals and evaluated using the
approved statistical evaluation approach. As can be seen in Table 3-1, all final verification sample results
contained target compounds at concentrations below the established clean-up goals. Sample results
were compared to clean-up goals after each sampling event. If any single compound was identified in a
sample in excess of the clean-up goal, the area represented by this sample result was further excavated
until follow-up sampling confirmed that the specific clean-up goal was not exceeded. This follow-up
sampling was conducted to analyze for only that compound that exceeded a specific clean-up goal.

A statistical evaluation of the data was conducted to compare the Upper 95% Confidence Level (UCL)
concentration for the data set to the clean-up goals for each compound. The results of this comparison
are presented in the letter reports contained in Appendix A1. The UCL for all compounds, with the
exception of cadmium, was calculated to be below the clean-up goals. A review of the statistical
approach and results indicated that the low number of samples relative to the small range of cadmium
concentrations present caused the UCL to be calculated at an inflated and probably unrealistic value.
Cadmium concentrations ranged from non-detected to 1 mg/kg for nine samples. The remaining three
samples had concentrations of 4.9 mg/kg, 11.2 mg/kg, and 43.8 mg/kg. The clean-up goal for cadmium
was 76 mg/kg. The BCT, after reviewing the data and discussing the statistical evaluation, determined
that a direct comparison of analytical results to the clean-up goals was an appropriate and acceptable
means of determining attainment of the clean-up objectives. The BCT determined that the goals had

been attained, and the excavation was backfilled by FWEC.

Twelve verification or attainment samples were collected and evaluated for excavation 1B. All of these
samples were collected from the excavation sidewalls. No floor samples were collected because the
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Excavation 2B is located south of 2A and covers an area approximately 45 feet by 30 feet. This
excavation consisted of the removal of surface soils and a portion of the facility access road. During the
excavation, FWEC encountered what appeared to be residual petroleum contamination. TtNUS and
FWEC sampled the soils and the discolored sidewalls of the excavation to determine the nature of the
waste. The results of the sampling were forwarded to the BCT and PADEP to determine the need for
additional actions. The BCT and EPA concluded that the data indicated the presence of residual
petroleum contamination and that the final decision regarding the area should be deferred to PADEP.
Upon review of the data, PADEP determined that no further removal for petroleum contamination was
warranted. One additional sampling event was conducted in excavation 2B. The letter report of findings

is presented in Appendix A2.

Excavation 2C consisted of the removal of surface soils southeast of 2A. This excavation covers an area
of about 20 feet square. One sampling event was conducted in this excavation. Both sidewall and floor

samples were collected. Appendix A2 presents the letter report for this sampling.

3.21 Attainment of Clean-up Goals

Thirty-nine final verification or attainment samples were collected and evaluated from excavation 2A.
Samples were collected from the excavation sidewalls and floor as well as from the sidewalls of the
deeper portion of the excavation. Sample locations were selected based on the VSAP and were field
verified by EPA or the EPA field representative before actual sample collection. Table 3-3 presents the

sample numbers, analytical results, and ciean-up goals for each compound.

Sample results were compared to individual compound-specific clean-up goals and evaluated according
to the approved statistical evaluation approach. In additrion to this analysis, a risk evaluation was
conducted using all available data from the excavation and the surrounding area to determine the need
for additional removal actions. The risk evaluation, presented in Appendix A2, concluded that no further
removal was warranted or necessary. Initial statistical analysis also indicated that all removal actions had
reached attainment, with the exception of one small area containing surface soil lead concentrations
greater than the clean-up goal. In response to this, the Navy conducted additional removal actions in this
area to remove the lead-contaminated materials. In aadtion. the Navy directed FWEC to remove
additional subsurface soils in one area that contained concentrations shightly greater than the clean-up
goal, even though the statistical analysis (based on the UCL) indicated that attainment had been reached.
Final verification samples were collected in the expanded removal area and analyzed for lead to verify the

completeness of the removal. Appendix A2 presents the letter reports for this sampling and evaluation.
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TABLE 3-3

FINAL VERIFICATION SAMPLE RESULTS
EXCAVATION 2A, AREA A
NAWC, WARMINSTER

Sample 1D VS-2A-01F | [VS-24-01S | [VS-2A-01WE VS-2A-02F | [VS-2A-025 VS-2A-02WE | [VS-2A-03F | [VS-2A-035 | |VS-2A-03WE VS-2A-04F | 1VS-2A-045 VS-2A-04WE | |VS-2A-05F | [VvS-2A-058
Field Sample 1D VS-2A-01F | |VS-2A-01S | [VS-2A-01WE VS-2A-02F | |vS-2a-028 VS-2A-02WE | [v5-2A-03F | [vS-2A-03S | |VS-2A-03WE VS-2A-04F | |VS-2A-045 VS-2A-04WE | [vS-2A-05F | |vS-2A-05S
Sample Data 10/14798 10/14/98 10/14/98 10/14/98 10/14/98 10/14/98 10/14/98 10/14/98 10/14/98 10/14/98 10/14/98 10/14/98 10/14/98 10/14/98
INORGANICS mg/kg) mg/kg mg/kg| ma/kgl mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Antimony 0.88] B 49f L 1 B 1.2{ 8 13[ B 289[ L 5.5 4.9 1.2 0.81 089 B 7.3 0.91 8.5
Cadmium 1.7] K 20.3] K 062 K 28[K 061 K 28.6] K 12.1 [Xi 1.2 0.48] 0.94] K 11.1 0.56 15
Chromium NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper NA 3868 12.3 NA 9.7 666 798| 121 18.9 NA 8.2 487 NA 315
Lead 21.1] K 42[ K 11.4] K 83.9] K 19.5] K 624] K 245 281 54.4 11.2 12.8] K 268 14.8| 449
Silver NA 13.7] L 0.05] UL NA 0.05] UL 50.6( L 14.3 52 0.12 NA 0.05] Ut 214 NA 18.4
Thallium NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc NA 688 438 NA 41.1 156 446 377 596 NA 30.2 17 NA 113
SEMIVOLATILES ug/kg ug/k u u ug/k
(g.h.i)perytene NA 31 NA NA 4l v NA NA 97 NA NA '%331 U NA NA 4
Indeno(1.2,3-cd)pyrene NA 43 NA NA a9 J NA NA 13] NA NA 39 U NA NA 54

Dsta Quatfers:
9 - Postive resull ;s considersd to be an artifact of blank contarmination, and should not be conardersd present.

J = Vakue is consideced sstimated due to exceedance of techrcat quality control criterie o bacause resutt is less than the Contract Required Quentitation Limit (CRQL).

K —~ Postive resull is considered bissed high due to exceedance of technical qually control crieris,
L —~ Posbive resul 1s considered biased low dua 1 axceedance of technical qualty contiol criteris,
U = Value is s non-cefected (waull 23 reported by the aboratory.
UJ - Non-detacted result s considered estimated due 1o sxcesdance of technical qualty control crteris.

UL ~ Non-detectsd remiA is considered biased low due to exceedance of tachnical quaily control critera,

UR = Non-etected fesult is considered unusable dus (o sxCeedance of lechnical qually control criterta,
NA ~ Noresut is svaliable/appcabie for the parmeter n this sample,

Datsbese source fle’ S\GLENNG\ZS2_RES DBF data retrieved on' 02489

NOTE: Vertfhication

UDOCUMENTS/NAVY. 6833039005 XLS

samples wers analyzed for additional
Bee text and Appendis A2 for & full explanation.

16 support a pr
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TABLE 3-3
. FINAL VERIFICATION SAMPLE RESULTS
EXCAVATION 2A, AREA A
NAWC, WARMINSTER

Sample 1D: V5-2A-05WE VS-2A-06F | |VS-2A-08S VS-2A-07F | |VS-2A-07S VS-2A-08F | [VS-2A-08S VS-2A-09S VS-2A-10F | |VS-2A-11F | |VS-2A-11S | [VS-2A-12F | [VS-2A-128 VS-24-138
Field Sample 10 VS-2A-05WE VS-2A-06F | [VS-2A-085 VS-2A-07F | |vS-2A-07S VS-2A-08F | [vS-2A-08S VS-2A-09S VS-2A-10F | [VS-2A-11F | [VS-2A-11S | [VS-2A-12F | |VS-2A-128 VS-2A-138
Sample Date: 10/14/98 10/14/98 10/14/98 10/14/98 10/14/98 10/15/98 10/14/98 10/14/98 10/15/98 10/20/98 10/14/98 10/20/98 10/14/98 10/14/98
INORGANICS mg/kgl mg/kg mokg mg/kg mo/kg mg/kg mo/kg mg/kg mg/kg mg/kg mg/kg! mg/kg mg/kg mp/kg
Antimony 058] B 092/ 8 0.47] B 0.63[ 8 099] 8 11t 077] B o8] B 30.2 L 28[L 13[8 0.86] L 0.39] B 0.96| 8
Cadmium 0.14] K 1.9] K 0.26] K 04[ K 051 K 1.9 0.78] K 0.21] K 14.8 35 11K 0.52 0.08] K 12] K
Chromium NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 9.3 NA 5.7 NA 234 NA 12.9 10.2 NA NA 2 NA 10.6 16.1
Lead 18.2] K 62| K 13.7] K 21.8[ K 17.2] K 57.4]J 257 K 11.8] K 811 J 107} J 28] K 32.8]J 44] K 59.9] K
Silver 0.05] UL NA 0.05] UL NA 0.05[ Ut NA 0.05[ UL 0.04[ UL NA NA 0.33] L NA 0.05] UL 0.26] L
Thallium NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 33.7 NA 322 NA 372 NA 83.1 23 NA NA 337 NA 16.2 59.8
SEMIVOLATILES ug/ks ug'k u Uy ug/k - ug/kf ugkg
Benzo(g.h.i)perylene NA NA Aﬂ u NA Egi J NA ﬂgi 5 NA NA 28] J NA 3 J 36| UJ
Indeno(1,2,3-cd)pyrene NA NA 41 U NA 72 J NA 25] 44] NA NA 32| J NA 31 J 38| UJ
3-11
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EXCAVATION 2A, AREA A

TABLE 3-3
FINAL VERIFICATION SAMPLE RESULTS

NAWC, WARMINSTER

UDOCUMENTS/NAVY/SS83039005 XLS

Sample ID: VS-2A-14S8 VS-2A-158 VS-2A-18S VS-2A-178 VS-2A-18S VS-2A-19S8 VS-2A-20S VS-2A-218 VS-2A-228 VS-2A-238 CLEAN-UP GOALS
Field Sample ID: VS-2A-14S VS-2A-15S VS-2A-168 VS-2A-17S VS-2A-18S VS-2A-19S VS-2A-20S VS-2A-218 VS-2A-22S8 VS-2A-23S8
Sample Date: 10/14/98 10/15/98 10/15/98 10/15/98 10/20/98 10/20/98 11/19/98 11/19/98 11/19/98 11/19/98
INORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg| mg/kg mg/kg mg/kg mg/kg mg/kg;
Antimony 47 03] B 087 L 10.8| L 08| L 0.83| L 0.56| B 0.68 0.82 0.47 5$5-50/SubS-113
Cadmium 6.9 003 U 0.3 1 0.43 0.79 0.12 0.09 0.1 0.1 see note,
Chromium NA NA NA NA NA NA 16.8 20.8 23.1 202 see notel
Copper 155 17.2] L 38.8| L 281 L 355[J 258|J NA NA NA NA see note
Lead 295 8f J 228| J 34l ) 352| 4 38.2|J 18.7 10.1 16.4 25.3 $5-1,000/SubS-1,750§
Silver 7.3 0.08{ UR 097| L 95| L 0.31 0.57 NA NA NA NA " see note
Thallium NA NA NA NA NA NA 0411 U 0.42 0.4 0.39 see note
Zinc 434 285 L BO.Mf L 626) L 87.4 83.5] NA NA NA NA see note
SEMIVOLATILES ug/kg ug/ki ug/ki ug/kg ug/k ug/k
Benzo(g.h.i)perylene 44 19 38l u 25| J 53| J 4%1 NA NA NA NA see note
Indeno(1,2,3-cd)pyrene 5 22| 38l u 33[J 69} J 48] NA NA NA NA sea note)
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As can be seen in Table 3-3, all final verification sample results contained target compound
concentrations below the established clean-up goals. The BCT reviewed the final results and concluded
that clean-up goals had been attained. Excavation 2A was backfilled by FWEC.

Three final verification samples, in addition to the petroleum characterization samples, were collected
from excavation 2B. All three of these were collected from the sidewalls of the excavation and analyzed
for the established target compounds. Final sample locations were selected based on the VSAP and
EPA concurrence. Table 3-4 shows these samples, analytical results, and the established clean-up goals
for each compound. As can be seen in Table 3-4, all compounds were identified at concentrations well
below the clean-up goals. The BCT reviewed the final results and determined that attainment had been

achieved. FWEC backfilled the excavation with clean fill material.

A total of five verification samples, one from each sidewall and one from the floor, were collected from
excavation 2C. Table 3-5 presents the sample numbers, analytical results, and clean-up goals for each
target compound. As can be seen from the data presented in this table, all compounds were present at
concentrations well below the clean-up goals. These data were presented to the BCT (see letter report
contained in Appendix A2), and it was determined that attainment had been achieved. Excavation 2C
was backfilled by FWEC.

3.3 SITE 3 REMOVAL ACTIVITIES

Removal activities at Site 3 consisted of one excavation. This excavation consisted of an area about 65
feet by 30 feet in size located adjacent to Jacksonville Road. Figure 3-4 shows Site 3 and the removal
area. Surface soils were of concern in this area. Surface soils, gravel, and deteriorated asphalt paving
were removed from the area to a depth of about 2 to 3 feet. Two separate sampling events were
conducted during the excavation to assist in directing the removal. The results of the first sampling effort
were reviewed by the BCT, and the excavation was extended to the north and east to remove soils that
contained contamination at concentrations in excess of the clean-up goals. Letter reports for each

sampling event are presented in Appendix A3.

3.3.1 Attainment of Clean-up Goals

Nine final verification or attainment samples were collected and evaluated for excavation 3. Table 3-6
presents the sample numbers, analytical results, and clean-up goals for each compound. Sidewall
samples only were collected from this excavation. Sample locations were selected in accordance with
the VSAP for the site. Two separate sampling events were conducted during the excavation to direct

removal activities (see Appendix A3).
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TABLE 34
FINAL VERIFICATION SAMPLE RESULTS
EXCAVATION 2B, AREA A
NAWC, WARMINSTER

Sample ID: VS-28-01 VS-2B-02 VS-2B-03 CLEAN-UP GOALS
Field Sample ID: VS-2B-01 VS-2B-02 VS-2B-03

Sample Date: 12/17/98 12/17/98 12/17/98

SEMIVOLATILES ug’/kg ug’kg ug/kg ug’kg
Benz(a)anthracene 34| J 38 39| U 2,300
Indeno(1,2,3-cd)pyrene 22( J 28| J 371 J 1,100

Data Qualifiers:
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.

Database source file: SA\GLENNG\252_RES.DBF data retrieved on: 05/24/99

L/DOCUMENTS/NAVY/6883/039005.XLS 3-14



TABLE 3-5

FINAL VERIFICATION SAMPLE RESULTS
EXCAVATION 2C, AREA A
NAWC, WARMINSTER

Sample ID: VS-2C-01F VS-2C-01S VS-2C-028 VS-2C-03S VS-2C-04S CLEAN-UP GOALS
Field Sample ID: VS-2C-01F VS-2C-01S VS-2C-028 VS-2C-03S VS-2C-04S

Sample Date: 10/20/98 10/20/98 10/20/98 10/20/98 10/20/98

SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
Benzo(a)pyrene 25| J 79 36 47 13 78,000

Data Qualifiers:

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.

Database source file: S\GLENNG\252_RES.DBF data retrieved on: 05/24/99

LDOCUMENTS/NAVY/6883/039005.XLS
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TABLE 3-6

FINAL VERIFICATION SAMPLE RESULTS
EXCAVATION 3, AREA A
NAWC, WARMINSTER

[[sampie 10: VS-3A-018 VS-3A-02S VS-3A-035 VS-3A-06S VS§-3A-07S VS-3A-08S VS-3A-09S VS-3A-118-D VS-3A-128 CLEAN-UP GOALS
Field Sample !D: VS-3A-01S VS-3A-028 VS-3A-03S VS-3A-06S VS-3A-07S VS-3A-08S VS-3A-09S VS-3A-108 VS-3A-128
Sample Date: 10/23/98 10/23/98 10/23/98 10/23/98 11/06/98 11/06/98 11/06/98 11/06/98 11/06/98
SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
Acenaphthene 38 76{ U 76| U 38| U NA NA NA NA NA see note
Acenaphthylene 12 89] J 66| J 33[ J NA NA NA NA NA see note
Anthracene 14 22| J 65{ J 1 J 1714 79 21 67 13 540
Benz(a)anthracene 61 12 34| J 48 9 46 1 39 65 2,300
Benzo(a)pyrene 65 12 41 J 49 13 63 14 5 79 2,500
Benzo(b)fluoranthene 8 13 471 J 58 NA NA NA NA NA see note
Benzo(g.h.i)perylene 15 32{ J 11 J 1] J NA NA NA NA NA see note
Benzo(k)fluoranthene 59 1 41 J 59 NA NA NA NA NA see note
|[chrysene 73 1 43] J 51 NA NA NA NA NA see note
|Dibenz(a.h)anthracene 63 99] J 76( U 35 J NA NA NA NA NA see note
Fluoranthene 15 26 79 12 21 13 33 1 2 5,000
Fluorene 41 76{ U 6l U 28( J NA NA NA NA NA see note
Indeno(1.2,3-cd)pyrene 2 38| J 13| J 14| J NA NA NA NA NA see note
Naphthalene 38 76| U 76| U 38{ U NA NA NA NA NA see note
[Phenanthrene 7 52[ J 3] 46 NA NA NA NA NA see note
[Pyrene 94 17 59] J 92 NA NA NA NA NA see note

Data Qualifiers:

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 faboratory
NA — No result is avadable/applicable for this parameter in this sample

Database source tde S 'GLENNG'252_RES DBF gata retreved on 05/24/99

NOTE Resufts are shown for onty the fingl venfic stion sampies

¥ Clean up Gosl was sttained in inMat post removal sampling. that anatyticsl parsmeter was not repeated for subsequent sampling and is shown as NA.
See tert and Appendiz A for full eaplanstion

SPECIAL NOTE REGARDING CLEAN-UP GOALS Atthough no specific clean-up goals were established for all PAH compounds,

analysis was performed on inttial samples to confirm nature of contamination.

UDOCUMENTS/NAVY/8883/039005.XLS

3-16




L:\AUTOCAD\ 6883—8341\6883CM04.dv:q

B

LY

A VERIFICATION SAMPLE
— VS 3A-10  LOCATION
0 50 7 AREA OF EXCAVATION
T i??z /) o= 2 e
TBL 3724709 Tetra Tech NUS, Inc. CONTAT N BRI
CHECKED BY DATE APPROVED BY /7 DATE,
C i 4/ REMOVAL ACTION AND M/@A é
COST/SCHED—AREA VERIFICATION SAMPLES APPROVED BY / ’ oar
1 ] ] AREA A — SITE 3
AS “NOTED NAWC WARMINISTER, PA PRAWNG MO FIGURE 3—4 Rev

317



The results of the first sampling were evaluated and used to direct the further and final removal actions
for Site 3. The sample results from the initial sampling were compared to the clean-up goals on a
compound-by-compound basis for each sample. In addition, a statistical evaluation of the UCL was
performed to determine if the sampie set indicated attainment. The results of this analysis indicated that
attainment had not been achieved and that portions of the northern and eastern walls of the excavation
still contained an unacceptable level of contamination. The BCT also concluded that further statistical
evaluation was not necessary if final verification samples indicated contaminant concentrations below the
clean-up goals. The Navy directed further removal actions in this area, after which a final set of samples

were collected.

Table 3-6 presents the results of the final sample analysis. As can be seen from this table, all final
verification samples contained concentrations of target compounds below the clean-up goals. The BCT
reviewed the available data and determined that attainment had been achieved. Site 3 was backfilled
and regraded by FWEC.
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4.0 Geophysical Surveys

In response to the finding of buried drum remnants in excavation 1B and to investigate the possible
presence of other buried drums, the Navy directed TtNUS to conduct a geophysical survey throughout
Area A. The survey was conducted after completion of the removal actions but before the complete
placement of backfill material. The scope of the geophysical effort and the methods employed were
documented in a letter work plan that was reviewed and approved by the BCT and EPA (see Appendix
C).

The geophysical survey was conducted using magnetometers (Geometrics G858 Cesium Vapor) and an
electromagnetic metal detector (Geonics EM-61). Grid lines were placed throughout the study area at 10-
foot intervals. Data were initially reviewed in the field and the grid area expanded to further investigate or
refine areas of suspected findings. All data were downloaded and recorded electronically for
interpretation. The interpretation and findings of the survey were reported in a letter report issued on
December 31, 1998 (see Appendix C).

In general, the geophysical survey identified four areas of significance that warranted further
investigation. The results and the interpretation were reviewed by the BCT, and the Navy determined that
exploratory test pits were needed in these areas to fully investigate the source of the anomalous

readings.
4.1 GEOPHYSICAL TEST PIT FINDINGS

Four test pits were excavated in the potentially significant areas or zones identified in the geophysical
survey. The test pits were excavated by FWEC under the direction of the Navy. EPA, the EPA
contractor, and TtNUS personnel were present as observers dunng the excavations. Appendix C

presents a summary of the field notes and findings observed during these excavations.

In general, a variety of metal objects and debris were observed dguring the test pit operation; however, no
evidence of buried drums or other containers was encountered Metal debris consisted of wire, sheet
metal, pipe and pipefittings, cabies, straps, and other similar miscellaneous items. No significant waste
materials were observed during the excavations. The matenals encountered and observed were

consistent with the anomalous readings identified during the geophysical survey.

As a result of these findings, no further investigation or excavation was performed. After reviewing the
data with the BCT, the Navy directed FWEC to backfill the test pits and to proceed with the complete

backfilling and regrading of the removal areas.

LUDOCUMENTS/NAVY/6883/039005 4-1



5.0 SUMMARY AND CONCLUSIONS

The Navy conducted soil removal actions at Sites 1, 2, and 3, located within Area A of NAWC
Warminster. Samples were collected and analyzed during the removal action to direct the extent of the
removal. Analytical results were compared to clean-up goals established and agreed to by the BCT.
-Final attainment samples were collected and the analytical results were compared to these clean-up
goals and reviewed by the BCT. The analytical results for all samples collected within the removal areas
indicate that no single sample contained concentrations of any compound at a concentration greater than
the clean-up goals. The BCT reviewed these results and concurred at the time of the removal that

attainment had been achieved.

In addition to completing the removal actions at these sites, the Navy also conducted an interim human
health risk assessment to determine the need for further removal action at Site 2. The risk assessment
indicated, assuming industrial reuse of the area, that no further removal action was warranted in and
around Site 2. The Navy also conducted a subsurface investigation to determine the presence of buried
drums or waste containers within the study area. No buried waste containers or drums were found. The
results of this investigation indicate little to no likelihood of the presence of buried drums within this area.

In summary, removal activities have been completed and all clean-up goals and objectives were attained.
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6883-5.32-032 VERIFICATION SAMPLING
RESULTS AREA A SITE 1A 10/27/98

TETRA TECH NUS. INC.
600 Clark Avenue. Suite 3 » King of Prussia. PA 19406-1433
(610) 491-9688 » FAX (6101 491-9645 » www.tetratech.com

C-51-10-8-69
October 27, 1998
Project Number 6883

Mr. Lonnie Monaco

Naval Facilities Engineering Command (NAVFACENGCOM)
Northern division

Environmental Contracts Branch, Mail Stop No. 82

10 Industrial Highway

Lester, Pennsylvania 19113

Reference: CLEAN Contract No. N624272-D-1298
Contract Task Order (CTO) No. 252

Subject: Verification Sampling Results
Area A Site 1A
Naval Air Warfare Center (NAWC) Warminster, Pennsylvania

Dear Mr. Monaco:

This letter presents the results of the most recent verification sampling performed in Area A
excavation 1A. Tetra Tech NUS (TtNUS) collected a verification sample from the southwest wall
of the re-excavated area of the subject excavation on October 20, 1998. The sample was
analyzed for Cadmium only. The sample contained 43.8 mg/kg of Cadmium, see attached
laboratory analysis report. This concentration is below the Clean-up goal of 76 mg/kg.

The result was added to the database containing the other results for excavation 1A and the
Upper 95% Confidence Level (UCL) for Cadmium was statistically calculated to compare the
UCL to the clean-up goal. The results of this evaluation indicate that the UCL for Cadmium 1s
100 mg/kg (see attached spreadsheet). This concentration s greater the clean-up goal. The
relativeiy low number of samples contained within the database combined with the distnibution of
the data inflates the vaiue of the UCL calculated for the excavation. perhaps unrealistically A
total of twelve sidewall samples are available from the excavation and the data Is distributed
such that almost all of the data falls in the range of Non-Detected to 1 mg/kg (9 of the sampies).
The remaining 3 samples contain Cadmium at 4 9 mg/kg. 11.2 mg/kg. and 43.8 mg/kg. This
distribution within this refatively small database results In a calculated UCL greater than the
maximum detection. EPA nsk assessment guidelines suggest that the maximum contaminant
detection concentration, rather than the calculated UCL. be used to determine the representative
concentration (Reasonable Maximum Exposure Concentration) in these situations.

Because no single sample exceeds the clean-up goal and the data indicates that no remaining
material should present an unacceptable risk. it is recommended that the actual sample results
rather than the calculated UCL be used to determine attainment for this excavation. It is further

S ot



C-51-10-8-69

Mr. Lonnie Monaco

Naval Facilities Engineering Command (NAVFACENGCOM)
October 27, 1998 — Page 2

recommended that the Navy present these findings to the BCT for resolution before the
excavation is backfilled.

o

~"Garth Glenn
Project Manager

GGlejc

c Tom Ames (NAVFACENGCOM)
Tim McAntee (NAVFACENGCOM)
Steve Lehman (NAVACENGCOM)
Darius Ostrauskas (EPA Region Ilf}
April Flipse (PADEP)
Neil Teamerson (B&R Environmental)
Jeff Orient (B&R Environmental)
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QUANTERRA INCORPORATED
PRELIMINARY DATA SUMMARY

‘hange.
Tetra Tech EUS, Inc PAGE 1
or #: C8J210117 NAWC WARMINSTER, PENNSYLVARIA Date Reported: 10/27/98
Project Number: CTO NO. 0252
REPORTING ANALYTICAL
PARAMETER RESTLT LIMTT ONITS METHOD

Client Sample ID: VS-A-1A-17
Sample #: 001 pate Sampled: 10/20/98 08:50 Date Received: 10/21/98 Macrix: SOLID

Trace Inductively Coupled Plasma (ICP) Metals Reviewed
Cagmium 43.8 0.26 =g /kg SWB46 60108

Reviewed

Inorganic Analysis
78.3 4 MCANW 160.3 MOD

Total Residue as
Percent Salids

Remults and reportng Limits have besn adjused for dry weaght.



TABLE

RME EXPOSURE POINT CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS IN SOIL
AREA A, SITE 1A, ALL DATA
NAWC WARMINSTER, PENNSYLVANIA

i = RTT B T - .
ciaiihin a8 wmm.a o | s o | e o | st |
3 j } : K SheData 1.1 %4 Hognorm | 'W-Table Stta Results _(UCL) on Mean | Concentration {(Lower of UCL vs Max)
Cn_gr_n_ium. o nonparametnc (assumed lognorm ) 0 469 0,807(_5 0.859 516 100 43.8 438

Notes

Units are mg/kg

Number of sample results excludes rejected dala or blank-qualihed data  Dupticates are consohdated into one resull. Non-detected results are treated as present at one-hall the detection limit in ali calculations

Statishcal distribution of data 1s determined using Shapiro- Witk test for n <= 50, Shapiro-Francia test for n > 50 Statistical significance leve! is 0.05.

For N>10 a normat distiibution 13 assumed d the test statishc W-norm 1s >= than the reference value (W-table). and W-norm > W-lognorm

For N>210. a lognormal distribution 18 assumed o the test statistic W lognorm 1 >= he reference value (W-table). and W-lognorm >= W.norm A lognormat distribution 1s assumed if neither distribution is >= the reference value
‘For N<10. the maximum concentration 1s selected as the representative concentration, although the fitted distribution type is shown for information only.

H-values and standard deviatons of 1og-transtormed data are used 1o calculate the UCL f data are assumed 10 be lognormally distributed Student's T-values and standard deviations are used for normally distributed data.
Asthmetic mean indudes postive detechons and non-detected results (detection imits are divided by two)

The representative concentration 13 selected as the lower of the 35 % UCL on the mean and the maximum positive site concentration

W_1tasoda xis Page 1 10/27/98 3.49 PM
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TETRA TECH NUS. INC. . o
60u Clark Avenue. Suite 3 » King of Prussia. PA 19406-1433
(010 491-9688 s FAX (610) 491-9645 & www tetratech.com

C-51-10-8-10
October 7, 1998
Projec; Number 6883

Mr. Lonnie Monaco

Naval Facilities Engineering Command (NAVFACENGCOM)
Northern division '
Environmental Contracts Branch, Mail Stop No. 82

10 Industrial Highway

Lester. Pennsylvania 19113

Reference: CLEAN Contract No. N624272-D-1298
Contract Task Order (CTO) No. 252

Subject: Verification Sample Analysis Results for Removal Activities at Area A Site 1A
Naval Air Wartfare Center (NAWC) Warminster, Pennsylvania

Dear Mr. Monaco:

This letter summarizes the results of the Tetra Tech NUS (TtNUS) post-excavation sampling and
analysis performed at the subject site. Eight samples (plus duplicates and Quality Assurance
samples) were collected from excavation 1A on October 1. 1998 after the completion of the
extended excavation performed by the Navy RAC (Foster Wheeler). The extended excavation
was performed in accordance with the recommendations presented in the TNUS letter dated
September 10, 1998 (C-51-9-8-18). All samples were collected from excavation sidewalls at
points selected by and under the oversight of the EPA. Sample locations and descriptions are
presented in Attachment 1.

All samoies were analyzed for Cadmium and Chromium under 48-hour quick turnaround analysis.
The data has not undergone a full validation review. The laboratory analytical results are
presented In Attachment 2. The new analytical results were grouped with the data from the
originat verification sampling (after removing the sample results from the soils/material that had
been further excavated) to allow for a complete staustical evaiuation of the site. The anaiytical
data set was statistically evaluated according to the methods outlined in the referenced
Septemoer 10. 1998 correspondence and as described in the August 20. 1998 Venfication
Sampiing and Analysis Plan to determine if clean-up goals had been attained The results of the
statistical evaluation are presented in Attachment 3. In addition individual sample results were
comparea 10 the Preliminary Remediation Goals (PRGs) established for the site.

A review of the data indicates:

e No Chromium results (UCL or maximum detected concentration) exceeded the
PRGs. Attainment goals have been met for this compound.



C-51-10-8-10

Mr. Lonnie Monaco

Naval Facilities Engineering Command (NAVFACENGCOM)
October 7, 1998 — Page 2

e The UCL for Cadmium (1,250 mg/kg) exceeds the PRG (76 mg/kg). Sampie

~ VS-A-1A-12 contained Cadmium at 335 mg/kg. This is the only sample that contains
Cadmium at a concentration greater than the PRG. An evaluation of the statistics
indicates that this single sample result is the reason the UCL exceeds the PRG for
the site. Sample VS-A-1A-12 was collected from the southwest side of the
excavation, toward the parking area adjacent to the groundwater treatment plant.
The sampie was collected 2 to 4 feet below ground surface at the edge of the newly
excavated portion of the site. The material sampled was a dark red/brown damp clay-
like material present oniy in a small portion of the excavation. The material did not
appear to be extensive and appeared to be residual material present in about 10 feet
of the excavation wall.

Recommendations

Based on the findings of the verification sampling and the above evaluation. it is recommended
that the Navy further excavate the southwest point of the excavation in the area of sample number
VS-A-1A-12. ltis further recommended that this excavation be limited to 2 feet below the depth of
the material sampled and that the excavation continue laterally until the material is completely
excavated. The excavation wall should be resampied after completion of the excavation and the
samples should be analyzed for Cadmium only. As indicated above and in the referenced
September 10, 1998 correspondence, all other clean-up goals have been attained for this site.

In order to enhance the Navy RAC's ability to adequately perform the necessary excavation, the
Navy may want to consider a partial backfilling of the remainder of the excavation before the
additional work is performed. Backfilling other portions of the excavation, not immediately
adjacent to the targeted area. will provide better operating conditions for the excavating equipment
and will enhance the ability to completely remove the matenal in question.

If you have any questions or wish to discuss these data or findings, please contact me.

o

/
Garth Glenn
Project Manager

c Tom Ames (NAVFACENGCOM)
Tim McAntee (NAVFACENGCOM)
Darius Ostrauskas (EPA Region 1)
Aprnl Flipse (PADEP)
Neil Teamerson (B&R Environmentat)
Jeff Onent (B&R Environmental)
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 SOLID/SOIL/SESIMENT
SAMPLE LOG SHE=T

iject Site Name /)/ mo- /N C

TETRA TECH NUS, INC.

Oo0RO

{_4/&.-»\ n;/(f

Scurce Numper

VS -A-/A - N7

Surface Sail
Subsurisce Scil
Sediment
LagocrvPonag
Other

L5572

Project Site Numper

Source tocazen ___Avrec A Fopovel oo ®

Sampie Metnce:

Comuoosne Samee Ozt

Observauons ana Notes

[0 Ouplicate sample taken .

[y em—————

A —_ |
SFenless Steal Trowe | Samoie | Time l Color ana Qescrizzzn |
Deptn Sampiea: ., ~ ‘ | ‘
= N | | !
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. ! YAN [
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| | |
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L TCLSVOAs | eamx. 4°C
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D Cyanxs | 4°C
El _-vs el ‘ Ve
[ Ceom o g




SOLID/ISCIL/SESIMENT
SAMPLE LOG SHE=T

TETRA TECH NUS, INC.

| Surface Sail
B Subsurzce Soi
O Sediment
O LageccvPona
a Other
Project Site Name __ £ mor /UAC  inrm nider Project Site Numper L5853
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Ly "CLSVOAs | samx. a°C
D TCL FesurCBs | carx. 4°C
L TAL Meuus | 4°C
L cvance | 4°C
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QUANTERRA INCORPORATED
FRELIMINARY DATA SUMMARY

The results shc'm below may still require additional laboratory review and are subject to
change. Action: taken based on these results are the responsibility of the data user.

Tetra Tech KOS, Inc PAGE 1
Lot #: C3J020122 NAWC WARMINSTER, PENNSYLVANIA Date Reported: 10/05/98
Project Number: CTO NO. 0252
. REPORTING ANALYTICAL
PARAMETER RESULT LIMIT UNITS METHOD
Client Sample ID: VS-A-1A-11
Sample #: 001 Date Sampled: 10/01/98 07:34 Date Received: 10/02/98 Matrix: SOLID
Trace Induc ively Coupled Plasma (ICP) Metals Reviewead
Cacdmium ND 0.57 mg/kg SW846 6010B
Chromium 7.0 1.1 mg/kg SW846E 6010B

Rosulys and report : limis bave bees adjunied for dry weight

Inorganic A:-1lysis Reviewed
Total Res’:ue as 87.7 % MCANW 160.3 MOD
Percant Solids

Client Sample ID: VS-A-1A-10
Sample #: 002 Date Sampled: 10/01/98 07:37 Date Raceived: 10/02/98 Matrix: SOLID

Trace Induc~..vely Coupled Plasma (ICP) Metals Reviewed
Cacdmium 0.08 B 0.59 ng/kg SW846 6010B
Chromium 21.5 1.2 =g/kg SW846 6010B

B Estimated revus saault is less than RI.
Results and reports. . limits have boen adpniad for dry weighs.

Inorganic Aualysis Reviewed
Total Residue as 85.2 v MCANW 160.3 MOD
Percent Solids

Client Sample ID: VS-A-1A-09
Sample #: 003 Date Sampled: 10/01/98 07:40 Date Rece.ved: 10/02/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) Metals Reviewed
Cadmium ND 0.59 og/kg SW846 6010B
Chromium 24.0 1.2 =g /kg SWB46 6010B

Remults and reponum g Iooits bave boca sdpustad for dry weght

{Continued on next page!
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QUANTERRA INCORPORATED
PRELIMINARY DATA SUMMARY

The results shown below may still require additienal laboratory review and are subject to
change. XActicns taken baged on these results are the responsibility of the data user.

. L Tetra Tech KUS, Inc PAGE 2
Lot #: (C8J020122 NAWC WARMINSTER, PENNSYLVANIA Date Reported: 10/05/%8
Project Number: CTO NO. 0252 -
REPORTING ANALYTICAL
PARAMETER RESUL™ LIMIT UNITS METHCD

CQlient Sample ID: VS-A-1A-09
Sample #: 002 Date Sampled: 10/01/98 07:40 Date Received: 10/02/98 Matrix: SOLID

Incrganic Analysis Reviewed
Total Residue as 84 .5 ¥ MCANVY 160.3 MOD
Percent Solids

Client Sample ID: VS-A-1A-12
Sample #: .004 Date Sampled: 10/01/98 10:00 Date Received: 10/02/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) Metals Reviewed
Cadmium 33s8 1.7 - »g/kg SW846 6010B
Chromi um 6050 3.4 mg/kg SW846 6€010B

Resulos a0d reporung Limin have besn adjusted for dry weight.

Inorganic Analysis Reviewed
Total Residue as 59.7 4 MCAWW 160.3 MDD
Percent Solids

Client Sample ID: VS-A-1lA-l4

Sample k: 00¢ Date Sampled: 10/01/98 12:00 Date Receaved: 10/02/%8 Matrix: SOLID
Trace Incuctively Coupled Plasma (ICP) Metals Reviewed
Cacniunm ND 0.57 ng/kg SWB46 6010B
Quromium 13.4 1.1 mg/kg 5W846 6010B

lmbmmm;lmuhﬂb—uh-ulmdrywm

Inorganic Analysis Reviewed
Total Resicdue as 87.7 4 MCANW 160.3 MOD
Pexrcenr Solids

(Continued on next page)
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QUANTERRA INCORPORATED |
PRELIMINARY DATA SUMMARY

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

The results shown below may still require additicnal laboratory review and are subject ®o
change. Actions taken based on thesge results are the responsibility of the data user.

Tetra Tech KJS, Inc " PAGE 3
Lot &: C8J020122 NAWC WARMINSTER, PENNSYLVANIA Date Reporxted: 10/05/98
Project Number: CTO NO. 0252
4 REPORTING ANALYTICAL
PARAMETER RESULT LIMIT URITS - METHOD

Client Sample ID: VS-A-1A-26
Sample %: 006 Date Sampled: 10/01/98 12:07 Date Received: 10/02/98 IMatrix: SOLID

Trace Induc-:vely Coupled Plasma (ICP) Metals Reviewed
Cadmzum ND , 0.57 mg/kg SW846 6010B
Chromium 11.4 1.1 ng/kg SW846 6010B

Resutns o4 reporuss limits bave bacn adjumd for dry woight.

Inorganic Analygis Reviewed
Total Residue as 87.6 4 . MCAWW 160.3 MDD
Percent Solids

Client Sample ID: VS-A-1A-13
Sample #: 007 Date Sampled: 10/01/98 12:15 Date Received: 10/02/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) Metals Reviewed
Cadmium ND 0.57 mng/kg SWB46 6010B

Chromaum 7.2 1.1 mg/kg SW846 6010B
Mmmmchmhnbaamumdfordrvan
Inorganic Anilysis . Reviewed

Total Regicue as 88.0 % MCAWNW 160.3 MOD
Percent Solids

Client Sample ID: VS-A-1A-1S
Sacple #: 008 Date Sampled: 10/01/98 13:00 Date Received: 10/02/98 Matrrix: SOLID

Tzace Incductively Coupled Plasma (ICP) Metals Revi wed
Cadmium 0.09 B 0.55 wg/kg SW846 6010B
Chromsum 48.3 1.1 mg/kg SWB46 &6010B

B Betwesand resul. Resul » eas haa RL.
Remuits apdd reportay wmas bove bean sdjuned for dey woighe,

(Continued on next page)
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QUANTERRA INCORPORATED
PRELIMINARY DATA SUMMARY

The results shown below may still requizre additional labcratory review and are subject to
change. Actions taken based on these results are the responsibility of the data user.

Tetra Tech KOS, Inc PAGE 4.
Lot #: (C38J020122 NAWC WARMINSTER, PENNSYLVANIA Date Reparrted: 10/05/98
Project Number: CTO NO. 0252 i
REPORTING ANALYTICAL
PARAMETER RESULT LIMIT UNITS METHOD
Client Sample ID: VS-A-1A-15
Sample #: 00F€ Date Sampled: 10/01/98 13:00 Date Received: 10/02/98 Matrix: SOLID
Inorganic Aialysis R viewed
Toral Resi hue as 90.1 3 MCANW 160.3 MOD

Parcant .;olids

Client Sample ID: VS-A-1A-16
Sample #: 009 Date Sampled: 10/01/98 13:15 Date Received: 10/02/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) Metals Re'viewed
Cadmium 4.9 0.56 mg/kyg SWB46 6010B
Chxomium 842 1.1 ' mg/kg SWB46 6010B

Romulis and reporting limits bave boca adjusted for dry weight,

Incrganic Analysis Reviewed
Total Residue as 90.0 3 MCAWW 160.3 MOD
Percent Solids

Client Sample ID: FB-100198

Sample 4: 010 Date Sampled: 10/01/98 13:45 Date Received: 10/02/98 Matrix: WATER
Trace Inductively Coupled Plasma (ICP) Metals Reviewed
Cadmium ND 2 ug/L SWB46 6010B
Chromium 1.¢ B 10 ug/L SW846 6£010B

B Estomatod resurt Result is iem than R



Attachment 3



TABLE

RME EXPOSURE POINT CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS IN SOIL
AREA A, SITE 1A, ALL DATA
NAWC WARMINSTER, PENNSYLVANIA

Number off Degrees Statistical Results of Shapiro-Wilk or Table Value for Standard Arithmetic Upper 95 % Maximum RME Exposure

' Sample of Distribution Shapiro-Francia Distribution Tests Hoos (Lognorm.) | Deviation or Log Mean of All | Confidence Limit] Positive Site Point
Results | Freedom of Site Data W-nom. nom | W-Table | or Tgo (Normal) | Standard Deviation] Site Results (UCL) on Mean | Concentration Concentration

e o] 12 1! | nonparametnc (assumed lognorm. )| 03419 | 07666 | 0859 | 60123 | .. 248 28.4 250 .33 L. 335

12 11 nonparametric (assumed lognorm )| 0 4005 0.8317 0.859 5.0517 204 614 9360 6050 6050

Units are mg/kg for inorganics

Number of sample results excludes rejected data or blank-qualfied data Duphcates are consolidated into one result.
Statistical distnbution of data is determined using Shapiro-Wilk test for n <= 50. Shapiro-Francia test for n > 50. Statistical significance levet is 0.05.

For N>=10. a normal distribution is assumed # the test statistic W-norm is >= than the reference value (W-table), and W-norm. > W-lognorm.

For N>=10, a lognormal distribution is assumed # the test statistic W-lognorm 1s >= the reference value (W-table). and W-lognorm, >= W-norm A lognormal distribution 1s assumed if neither distribution is >= the reference value.
*For N<10, the maximum concentration is selected as the representative concentration, although the fitted distribution type is shown for information only.

H-values and standard deviations of log-transformed data are used to calculate the UCL d data are assumed to be lognormally distributed Student's T-values and standard deviations are used for normally distributed data

Arithmetic mean includes positive delections and non-detected results (detection imits are divided by two)
The representative concentration is selected as the fower of the 95 % UCH. on the mean and the maxmum pasilive site concentration

Non-detected results are treated as present at one-half the detection limit in all calculations
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TETRA TECH NUS. INC.

% 600 Clark Avenue. Sure 3 = King o1 Prussia, PA 1940021433

(6101 491-96388 « FAN (610} 491-9645 s wuw tetratech.com

C-51-9-8-18
September 10. 1998
Project Number 6883

Mr. Lonnie Monaco

Naval Facilities Engineering Command (NAVFACENGCOM)
Northern Division

Environmental Contracts Branch, Mail Stop No. 82

10 Industrial Highway

Lester. Pennsyivania 19113

Reference: CLEAN Contract No. N62472-90-D-1298
Contract Task Order (CTO) No. 252

Subject: Verification Sample Analysis Results for Removal Activities at Area A Site 1
Former Naval Air Warfare Center (NAWC) Warminster. Pennsylvania

Dear Mr. Monaco:

This letter summarizes the results of the Tetra Tech NUS post-excavation sampling and analysis
performed at the subject site. Twenty (plus quality control/quality assurance) verification samples were
collected from the Area A Site 1 excavations on September 2 and 3, 1998. Samples were collected
under the oversight of EPA personnel from both excavations 1a and 1b. Samples were collected from the
excavation walis at 1a and from the floor and the walis at 1b The sample locations and descriptions are
summarized in Table 1 and described in the sample log sheets (Attachment 1).

TABLE 1

VERIFICATION SAMPLES FOR AREA A SITE 1
FORMER NAVAL AIR WARFARE CENTER WARMINSTER. PENNSYLVANIA

SAMPLE NO. | LOCATION DEPTH (f1) i COMMENTS
VS-A-1A-01 SE wall. Excav. 1a 4-6 " Lignt brown silty sand
VS-A-1A-02 SE wall. Excav. 1a 6-8 : Darx reg clay sludge
VS-A-1A-03 NE wall. Excav. 1a 5-6 i Darx red clay sludge
VS-A-1A-04 NE wall. Excav. 1a 2-3 i Bewge silt
VS-A-1A-05/25 | NW wall, Excav. 1a 8-9 t Orange- brown silty sand
VS-A-1A-06 NW wall, Excav. 1a 5 Darx brown sandy silt
VS-A-1A-07 SWwall. Excav. 1a 5-6 1 Darx red ciay sludge
VS-A-1A-08 SW wall, Excav. 1a 6-7 . Darx reg clay sludge
VS-A-1B-01 Floor, Excav. 1b 10 1 Red brown tan silty cltay
VS-A-1B-02 Floor, Excav. 1b 10 | Redg brown tan silty clay
VS-A-1B-03 Floor, Excav. 1b 10 i Reg brown._ tan siity clay
VS-A-1B-04/24 | Floor, Excav. 1b 10 i.Reg brown tan silty clay
VS-A-1B-05 SWwall, Excav. 1b 7 ! Readish brown silty clay . possibly
' slugge
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Mr. Lonnie Monaco

Naval Facilities Engineering Command (NAVFACENGCOM)
September 10, 1998 - Page 2

SAMPLE NO. | LOCATION DEPTH (ft) COMMENTS
VS-A-1B-06 SW wall, Excav. 1b 6-8 Reddish brown clayey s. T )Y
sludge

VS-A-1B-07 SW wall, Excav. 1b -8 Grayish red clayey silt

VS-A-1B-09 NE wall, Excav. 1b Reddish brown siity clay

6

VS-A-18-08 NW wall, Excav. 1b 3 Tan silt
5
5

VS-A-1B-10 NE wall, shelf area, Dark red clay sludge

Excav. 1b
VS-A-1B-11 E wall, Excav. 1b 6-7 Reddish brown silty clay, possibly
sludge
VS-A-1B-12 NE wall, shelf area, 5 Black grit
Excav. 1b

Sample locations were selected based on evidence of waste material and to ensure adeguate
characterization of a given area. All samples were analyzed for Antimony, Cadmium, Chromium
and Trichloroethene (TCE) under 48-hour quick turn around analysis. The data has not
undergone a full validation review. One sample from 1b (VS-A-1B-12) was analyzed under 7-day
turn around for the full scan of Target Compound List (TCL) organics and Target Analyte List
(TAL) metals. The full-scan results for the one sample from 1b are not yet completed for
Pesticide/PCB. The raw analytical data for all samples are included with this letter as Attachment

2.

The August 20, 1998 Verification Sampling and Analysis Plan proposed evaluating the data for
attainment of clean-up goals by comparing the calculated upper 95% confidence limit (UCL)
concentration for each compound to the PRGs. It further proposed that if the UCL exceeded a
PRG that the sample populations would be further evaluated by area to define the areas requiring
further excavation.

The analytical results were statistically evaluated according to EPA Regional and Headquarters
guidance and policies to determine the arithmetic mean. upper 95% confidence limit (UCL), and
representative concentration (Reasonable Maximum Exposure Point Concentration).  The
statistical data are included with this letter as Attachment 3. The representative concentration is
the lower of 95% UCL and the site maximum concentration. This concentration is the site
concentration used to evaluate and calculate site risks. The sample results were also compared
to the compound specific Preliminary Remediation Goals (PRGs) developed for the site. The
PRGs were developed to provide a compound specific clean-up goal that would result In
eliminating unacceptable risks to human health and the environment.

A review of the data indicates:

e No TCE resuits (UCL or maximum detected concentration) exceeded the PRGs.

e The UCL for the combined data set for 1a and 1b exceeds the PRGs for Antimony.
Cadmium, and Chromium. However. the maximum concentrations for Antimony and
Chromium are less than the PRGs for these compounds. The highest concentration of
Antimony found was 68.5 mg/kg. The PRG for Antimony is 113 mg/kg. The highest
Chromium result found was 11,300 mg/kg The PRG for Chromium 1s 16.161 mg/kg.
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Mr. Lonnie Monaco

Naval Facilities Engineering Command (NAVFACENGCOM)
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s The UCL and maximum detected concentration for Antimony in 1a is less than the PRG.

e The UCL for Chromium for 1a exceeds the PRG but the maximum detected
concentration (11,300 mg/kg) is below the PRG of 16,161 mg/kg.

s« The UCL and the site maximum concentration for Cadmium exceed the PRG at 1a.
Samples VS-A-1A-02, -03, -07, and -08 contained Cadmium concentrations greater than
the PRG. Sample logs indicate that the material sampled in all four locations was a "dark
red clay sludge’. This same material is evident in the excavation wall at a depth below
sample VS-A-1A-04. This sample was collected from soils at 2 to 3 feet below the
surface and the "dark red clay sludge” material was evident at about 6 feet below the
surface. These samples also contained the highest concentrations of Chromium

identified.

e The UCL for Antimony for 1b exceeds the PRG but the maximum detected concentration
(68.5 mg/kg) is below the PRG of 113 mg/kg.

e The UCL and the maximum concentration detected for Chromium in 1b are below the
PRG.

e The UCL and maximum detected concentration for Cadmium in 1b exceed the PRG.
Samples from the floor and walls of the excavation exceed the PRG.

e All four floor samples contained Cadmium concentrations in excess of the PRG. The
highest Antimony concentrations were also identified in these samples.

e The UCL and maximum detected concentration for Antimony in wall samples from 1b are
below the PRG.

e The UCL and maximum detected concentration for Cadmium in wall samples for 1b
exceed the PRG. Samples VS-A-1B-05 and —11 contained Cadmium concentrations in

excess of the PRG.

*  The analytical results for VOCs. SVOCs. and metals of the -black grit" material
encountered in 1b  (sample VS-A-1b-12) indicated no concentrations above the
corresponding Federal industrial Risk Based Concentrations (RBCs). The results for
Pesticides/PCBs have not yet been received. Lead was detected at 1460 mg/kg. This
concentration exceeds the Pennsyivania Department of Environmental Protection
(PADEP) non-residential Medium Specific Concentration (MSC) for surface soil (1000
mg/kg). but not that for subsurface soil (190.000 mg/kg) The sample was collected at a
depth of approximately 5 feet. PADEP defines “surface soll” as the top 2 feet of soil. The
extent and depth of this material has not been determined.

Recommendations

Due to the number of samples collected and the fact that biased sampling was performed it may
not be appropriate to rely on the UCL to determine attainment. {tis recommended that individual
- sample results be compared to PRGs and that additional excavation be performed in all areas
where data indicates that PRGs are exceeded. This approach will ensure that the calcutated risk
for remaining soils after the completed excavation will not present an unacceptable risk.
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Based on this evaluation and the above recommendation, it is further recommended that the
Navy expand the excavation for both 1a and 1b. Each area is presented in more detail below.

e Excavation 1a - It is recommended that the excavation be expanded to remove the dark
red clay sludge material present at sample locations VS-A-1A-02, -03, -07, and —-08 and
below sample location VS-A-1A-04. Figure 1 (Attachment 4) shows the location of these
sample points. It is recommended that the area be resampled after completion of the
excavation and that the samples be analyzed for Cadmium and Chromium.

« Excavation 1b - it is recommended that the floor of the excavation be further excavated
to bedrock or groundwater which ever is encountered first. It is further recommended
that the excavation walls in the area around and between sample locations VS-A-1B-05
and —11 be further excavated. This area should be reviewed for the visual evidence of
the presence of waste and the excavation continued until the evident material has been
removed. It is also recommended that the excavation be extended In the area of sample
location VS-A-1B-12 in order to remove the “black gnt” matenal. This course of action is
deemed prudent based on the maternial's high lead content and relatively shallow
occurrence, even though no cleanup cniterion was exceeded Figure 2 (Attachment 5)
shows the areas recommended for further excavation

If the floor is excavated to bedrock or groundwater no sampling should be required. If
this is not achieved, sampling should be performed and samples should be analyzed for
Cadmium and Antimony. Excavation walls in the area of samples VS-A-1B-05 and -11
should be resampled after excavation and analyzed for Cadmium only. The excavation
wall in the vicinity of sample VS-A-1B-12 should be resampled after excavation and
analyzed for Lead.

Results from the Pesticide/PCB analysis of the “black grit” material encountered in 1b (sample
VS-A-1B-12) will be forwarded with recommendations as soon as they are received.

If you have any questions or wish to discuss these data or the findings, please contact me.

Respectfully,

P;éject Manager
/
GGlejc

C: Tom Ames (NAVFACENGCOM)
Tim McAntee (NAVFACENGCOM)
Darius Ostrauskas (EPA Region III)
April Flipse (PADEP)
Steve Lehman (NAVFACENGCOM)
John Magee (Foster Wheeler)
Neil Teamerson (TtNUS)
Jeff Orient (TtNUS)
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Phone:
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ONE OF 1.7 TOP TEN LABS cc: ‘
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EVVIRONMENTAL LABORATORY PROGRAM

«s well as
ONE OF THE : OP LABORATORIES
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° * : DIRECT DIAL (&4&12) 820-2148

Phone: (412) 820-%380
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QUANTERRA INCCRPORATED
PRELIMINARY DATA SUMMARY

The results shown below may still recuire additional laboratory review and arxre subject to
change. Acticns taken based on these results aze the responsibility of the data user.

Tetra Tech EOS, Inc PAGE 1
Lot #: C8I030123 NAWC WARMINSTER, PENNSYLVANIA Date Reported: 3/04/98
Project Number: CTO NO. 0252
REPORTING ANALITZIZAL
DARAMETER RESULT LIMIT UNITS METHCS

Client Sample ID: VS-A-1B-01
Sample #: 001 Date Sampled: 09/02/98 11:33 Date Received: 03/03/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) Metals Reviewed
Cadmium 226 1.7 mg /kg SW846 6010B
Chxecxaium 8070 8.5 og/kg SW846 6010B
Antimony 28.5 8.5 ng/kg SWB46 6010B

Rasults and reportng Limits kxve besw sdjusted for dry weight.

Volatile Organics by GC/MS Reviewed
Trichlaoroathene 2.6 J 8.2 ug/kg SW846 8260B

J Estinmtsd romuit. Rowult i loss than RL.
Results and reporue ¢ Limiss have boem sdjusted for dry weaght

Inorganic Analysis Reviewed
Total Residue as 59.1 % MCAWW 160.3 MOD
Percent Solids

Client Sample ID: VS-A-1B-02
Sample #: 002 Date Sampled: 09/02/98 11:40 Date Received: 09/03/98 Mactrix: SOLID

Trac Inductively Coupled Plasma (ICP) Metals Reviewed
Cadmium 739 4.4 mg/kg SWB46 6010B
Chromium 2000 22.2 mg/kg SW846 6010B
Antimacoy 68.5 22.2 mg/kg Sws46 6010B

Resuks eod reportng hmits bave bess adjesmd for dry weeght

Volatile Organics by GC/MS Reviewed
Trichloroethene 4.1 J ug/kg SWB46 8260B

£

J Butimswd resull. Resub is loss thae RL

(Continued on next page)
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QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

~he results shown below may still require additional laboratcry revievw and are subject to
change. Actions taken based on these results are the responsibility of the data user.

Tetra Tech NUS, Inc PAGE 2
lot 8: (€8I030123 NAWC WARMINSTER, PENNSYLVANIA Date Reparted: 9/04/98
Project Number: CTO NO. 0252
REPORTING ANALYTICAL
PARAMETER RESULT LIMIT ONITS METHOD
Client Sample ID: VS-A-1B-02
Sample #: 002 Date Sampled: 09/02/98 11:40 Date Received: 09/03/98 Matrix: SOLID
Inorganic Analysis Reviewed
Total Resicdue as 45.0 E 4 HMCANW 160.3 MOD

Percvent Solids

Client Sample ID: VS-A-1B-03
Sample #: 003 Date Sampled: 09/02/98 11:50 Date Received: 09/03/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) Metals Review d
Cadmium 782 3.3 mg/kg SW846 6010B
Chromium 1480 16.4 ng/kg SWB46 6010B
Antimoay 49.6 16.4 mg /kg SWB46 6010B

Rovults and reporting Limits have bosn adjusted ludqwe@;

Volatile Orcanics by GC/MS Reviewed
Trichlorovechene 2.53 7.1 ug/kg SWB46 8260B
] Esrinaed result  Rosukt is Jeas thas RL.

Results aod roporting Linits bave boco wijusiad for dry woight. -

Inorganic Analysis Reviewed
Toral Residue as €1.0 4 MCANW 160.3 MOD
Percent Salids

Client Ssmple ID: VS-A-1B-04

Sampl #: 004 pate Sampled: 09/02/38 12:00 Date Received: 09/03/98 Matxix: SOLID
Trace Inductively Coupled Plasma (ICP) Metals Reviewed
Cadmium 91.3 6.25 =g /kg SWB46 6010B
Chrooium 1690 1.2 g /g SWB46 60108
Antimany 7.1 1.3 2g/xqg Sws46 6010B

l-d--dminhh—-hanwdry-‘aL

(Continued on next page)
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QUANTERRA INCORPORATED
PRELIMINARY DATA SUMMARY

The results shown below may still require additional

laboratory review and are subject to

change. Acrions taken based on these results are the responsibkility of the data user.

Percent Solids

(Continued on next page)

Tetra Tech NUS, Inc PAGE 3
Lot #: C8I030123 NAWC WARMINSTER, PENNSYLVANIA Date Reported: 9/04/98
Project Number: CTO NO. 0252
REPORTING ANALYTICAL
PARAMETER RESULT LIMIT ONITS METHOD
‘Client Sample ID: VS-A-1B-04 '
Sample #: 004 Date Sampled: 09/02/98 12:00 Date Received: 03/03/98 Matrix: SOLID
Volatile Organics by GC/MS : , Revi wed
Trichloroethene ND 5.3 ug/kg SW846 8260B
Remilu and reporting limits bave been adjusted for dry weaght
Volatile Organics by GC/MS Review d
Trichloroethene ND 5.5 ug/kg 8W846 5260B
memhnhaldjumfndryw
Inorganic Analysis Reviewed
Total Recidue as 80.7 ¥ MCANW 160.3 MOD
Percent Solids
Client Sample ID: VS-A-1B-24
Sample #: 005 Date Sampled: 09/02/98 12:20 Date Received: 09/03/98 Matrix: SOLID
Trace Inductively Coupled Plasma - (ICP) Metals , Reviewed
Cadmium 372 0.62 ®g/kg SWB46 6010B
Chromium 6120 3a ng/kg SW846 6010B
Antimooy 19.3 3.1 =g /kg Sw846 6010B
Resuln end reporuog limits have besn adpastad for dey weghe.
Volatile Orianics by GC/MS Reviewed
Trichlaroechens 4.0 J 7.5 ug/kxg SWB46 8260B
] Estaweted resull. 2emak @ bess than RL.
Inorganic Analygis Revigwed
Total Residue as 6e.5 ] MCANW 160.3 MDD
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QUANTERRA INCORPORATED
PRELIMINARY DATA SUMMARY

The results shown below may still Trequire additional laboratory review and are subject to
change. Acticns taken based on thesge results are the respongibility of the :iaea user.

Tetra Tech RUS, Inc PAGE 4
Lot &: (C8I03C.23 NAWC WARMINSTER, PENNSYLVANIA Date Reported: 9/04/98
Project Number: CTO NO. 0252 .
REPORTING ARALYTICAT,
PARAMETER RESULT LIMIT UNITS METHOD

Client Sample ID: VS-A-1B-05
Sample #: 006 Date Sampled: 09/02/98 12:25 Date Received: 09/03/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) Metals Reviewed
Cadmium 222 0.56 mg/kg SW846 6010B
Chrami um 3490 2.8 oy/kg SWB46 6010B
Antimony 11.s 2.8 ng/kg SW846 €010B

hubndm;hhnwbuujuﬂdferdry“w

Volatile Organics by GC/MS Reviewed
Trichlorcethene ND 7.3 ug/kg SWB46 8260B

Resulis and reportng Limits ave bocn adjusted for dry weight
Inorganic Analysis Reviewed

Total Residue ag 71.4 3 MCANW 160.3 MOD
Percent Solids

Client Sample ID: VS-A-1B-06
Sample #: 007 Date Sampled: 09/02/98 12:35 Date Received: 09/03/98 Matrix: SOLID

Trace lIaduc..vely Coupled Plasma (ICP) Metals Reviewad
Cadmium 46.8 1.7 mg /kg SW846 6010B
Chraon um 1860 1.7 mg/kg SW846 £010B
Antimoay B.8 8.3 mg/kg SW846 6010B

Rovuin and reporung Lmite have beao adjuszd for dry weight

V latile Orginics by GC/NS Reviewed
Trichlozou :hene ND 8.0 ug/kg SW846 8260B

Rasubts amd reports | Lmis bave been adpated for dry weight,

Volatile Organics by GC/MS Reviewed
Trichloroethene XD 8.2 ug/kg 8wWg46 82608

(Continued on next page)
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QUANTERRA INCCRPORATED
PRELIMINARY DATA SUMMARY

The results shown below may still require additional laboratory review and are subject to
change. Actions taken based on these results are the responsibility of the data user.

Tetra Tech HUS, Inc PAGE 5
Lot #: (81030123 NAWC WARMINSTER, PENNSYLVANIA Date Reparted: 9/04/98
Project Number: CTO NO. 0252 )
, REPORTING ANALYTICAL
PARAMRTER RESULT LIMIT OUNITS METHCD

Client Sample D: V3-A-1B-06
Sample #: 007 Date Sampled: 09/02/98 12:35 Date Received: 09/03/28 atrix: SOLID

volatile Organics by GC/MS Reviewed
Rewult and reporting Lmits have bean adjusted for dry weght
Inorganic Analysis ' Reviewed

Total Residue as 60.1 3 MCAWW 160.3 MOD
Percent Solids

Client Sample "D: VS-A-1B-07
Sample #: 008 Date Sampled: 09/02/98 12:45 Date Received: 09/03/98 Matrix: SOLID

Trace Induct.:.vely Coupled Plasma (ICP) Metals Reviewed
Cadmium ND 1.2 mg/kg SW846 6010B
Chromi un 25.9 1.2 mg/kg SwW846 6010B
Antimany 0.70 B 1.2 mg /kg SWa46 6010B

Resuln and reportmg lanits have becn sdjusted for dry weighe
B Estimaiwd rosull aceuis is loss than RL.

Inorganic Analysis . Reviewed
Total Residue aB 84.5 3 MCANW 160.3 MOD
Percent Solids

Client Sample ID: VS-A-1B-08
Sample #: 009 Date Sampled: 09/02/98 13:00 Date Received: 09/03/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) Metals . Reviewed
Cadmium . XD 1.1 og/kg SwW846 6010B
Chromium 26.3 1.1 o /kg BEW846 6010B
Antimoxry 0.76 B 1.1 g /kg SWB4€6 6010B

Resuls aod reporung limits havo boen edjusted for dry waght.
B Botimuted vesnit Ramk is bess cem RL-

(Continued on next page)
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QUANTERRA INCGRPORATED

PRELIMINARY DATA SUMMARY
The results shown below may still require additional .aboratory review and are subject <o
chang . Actions taken based on these results are the responsibilisy of the cata user.

Tetra Tech HUS, Inc PAGE 6
Lot #$: C8I030123 NAWC WARMINSTER, PENNSYLVANIA Date Reported: 9/04/98
Project Number: CTO NO. 0252
REPORTING ANALYTICAL
PARAMETEPR RESULT LIMIT UNITS MEBTHCOD

Client Sample ID: VS-A-1B-08

Sample #: 009 Date Sampled: 09/02/98 13:00 Date Received: 09/03/98 Matrix: SOLID
Inorganic Rnalysis Reviewed
Total Residue as - 87.0 ¥ MCAWNW 160.3 MOD

Percent Solids

Client Sample ID: VS-A-1B-03
Sample #: 010 Date Sampled: 09/02/98 13:20 Date Received: 09/03/98 Matrix: SOLID

Trace Inductively Coupled Plagma (ICP) Metals Reviewed
Cacmium 60.5 1.3 og/kg " SW846 6010B
Chromium 4600 6.4 mg/kg SW846 6010B
Antimony 15.2 6.4 mg/xg SW846 6010B

Rosults and reporting Limits have been adjused for dry weight.

Inorganic Analysis Reviewed
Total Residue as 78.4 % MCAWW 160.3 MOD
Pexcent Solids :

Client Sample ID: VS-A-1A-01

Sample #: 011 Date Sampled: 09/02/98 13:50 Date Received: 09/03/98 Maerix: SOLID
Trace Inductively Coupled Plasma (ICP) Metals Revi wed
Cadmium ND 0.24 mg/kg SW846 6010B
Chromium 13.9 1.2 mg/kg SW846 6010B
Antimony 0.23 B 1.2 mg/kg 8SW846 6010B

Resubs and feportng Lmits bave bess adjuwted for dry weight
B Estimated result. Rosuk m lcss than RL.

Inorganic Analysis Reviewed
Total Residus as 83.4 % MCANW 160.3 M
Perxcent Solids

(Continued on next page)



SEP @4 'S8 17:30 FR QUANTERRA-PITTSBURGH 412 B25 SS71 TO 9161849:58477211 F.98/83

QUANTERRA INCCRPORATED
PRELIMINARY DATA SUMMARY

The results shown below may still require additional laboratory review and are subject o
change. Actions taken based ¢n these results are the responsibility of tha data user.

Tetra Tech EUS, Inc PAGE 7
Lot §: C8I030123 NAWC WARMINSTER, PENNSYLVANIA Date Reparted: 9/04/98
Project Number: CTO NO. 0252
REPORTING ANALYTICAL
PARAMETER RESULT LIMIT ONITS METHOD
Client Sample ID: VS-A-1A-02
Sampl #: 012 Date Sampled: 09/02/98 14:00 Date Received: 09/03/98 Matrix: SOLID
Trace Inductively Coupled Plasma (ICP) Metals Reviewed
Cadmium 131 1.8 mg/kg SWB46 €010B
Chraomium 4980 9.2 mg/xg SW846 6010B
Ant imcoy 18.9 9.2 ng/kg SWB46 6010B

Results and reporting limits have boen adjusad for dry woght.

Inorganic Analysis Reviewed
Total Regidue as 54.3 3 MCANW 160.3 MOD
Perxrcenr Solids :

Client Sample ID: VS-A-1A-03

Sample #: 013 Date Sampled: 09/02/98 14:10 Date Received: 09/03/58 Matrix: SOLID
Trace Inductively Coupled Plasma (ICP) Metals Reviewed
Cadmium 857 1.4 mg/kg SW846 6010B
Chramium 11300 7.1 mq/kg SW846 &010B
Antimony 35.8 7.1 mg/kg SW846 6010B

Raaults and reponmg limits bave been sdsustnd for dry weght. -

lnorganic Analysis Reviewed
Total Residue as 70.1 L 3 MCAWW 160.3 MOD
Percent Solids

Client Sample ID: RB-090298

Sample #: 014 Date Samplad: 09/02/98 15:10 Date Received: 05/03/98 Matrix: WATER
Trace Inductively Coupled Plasma (ICP) Metals In Review
Cadmium XD 2.0 ug/L SWB46 601CB
Chromium RD 10.0 ug/L SW846 6010B
Antimony 2.4 B 10.0 wg/L SWB46 6010B

(Continued on next page)
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QUANTERRA INCORPORATED
PRELIMINARY DATA SUMMARY

The rasults shown below may still require additional laboratory review and are subject to
change. Actions taken based on these results are the responsibility of zhe <:ta user.

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

Tetra Tech NUS, Inc PAGE 8
Lot #: C8I030123 HAWC WARMINSTER, PENNSYLVANIA Date Reported: 3/04/98
Project Number: CTO NO. 0252
REPORTING ANALYTICAL
PARAMETER. RESULT LIMIT ONITS METHOD

Client Sample ID: RB-090298
Sample #: 014 Date Sampled: 09/02/98 15:10 Date Received: 09/03/98 Matrix: WATER

Volatile Organics by GC/MS Reviewed
Trichlorocethene ND 5.0 ug/L SW846 E£260B

Client Sample ID: 1TB-090298
Sample #: 018 Date Sampled: 039/02/98 09:00 Date Received: 09/03/98 Matrix: WATER

Volatile Organiecs by GC/MS Reviewed
Trichloroethene ND $.0 ug/L SW846 B8260B

wx TOTAL PAGE.DI



Septemper 10, 1998
Project Number 6883

Mr. Lonnie M 0

Referenge: CLEAN YGontract No. N62472-d-1298

Subject: Verificatiol Sample Analysis Results for Renfoval Activities at Area A Site 1

Dear Mr.

performedat the subject site. Tyenty (plus quality control/qua
were colledted from the Area A ite 1 excavations on Septem

ty assurance) verification samples
er 2 and 3, 1988. Samples were

coliected fr at 1a and from the floor antl the walls at 1b. The sampte
locations and descriptions are suninarized in Table 1 and desgribed in the sample log sheets
(Attachment re selected based on evigence of waste material and to

VERIFICATION SAMALES FOR AREA A §ITE 1
FORMER NAVAL AIR WARFARE CENTER WARMINSTBR. PENNSYLVANIA

SAMPLE NO. LO&TION DEPTH (\ COMMEN‘
VS-A-1A-01 SE wall. Exzav. 1a 46 Light brown s\ty sana
VS-A-1A-02 SE wa\. Excav. 1a 6-8 NDark red clay yudge
VS-A-1A-03 NE wal| Excav. 1a 56 Dgrk rea clay sjudge
VS-A-1A-04 NE wall\Excav. 1a 2-3 BeNg siit
VS-A-1A-05/25 | NW wall\Excav. 1a 8-9 Or:%( brown kilty sana
VS-A-1A-06 NW wall. Excav. 1a 5 Dark brdwg s3Ady silt
VS-A-1A-07 SW wall, Bxcav. 1a 56 Dark red clay sludge
VS-A-1A-08 SW wall, Excav. 1a 6-7 Dark red clay sludge
VS-A-1B-01 Floor, Excay 1b 10 Red, brown, tan silty clay
VS-A-1B-02 Floor. Excav\1b 10 Red. brown. tan silty ctay
VS-A-18-03 Floor, Excav. 10 Red. brown, tan silty clay
VS-A-1B-04/24 | Floor, Excav 10 Red. brown, tan siity clay
VS-A-1B-05 SW wall. Excav. 1b 7 Reddish brown siity clay . possibly




F T

SAMPLE NO. LOCATION DEPTH (ﬁ) i COMMENTS ,

sludge \
VS-A-1B-06 SW wall, Excav. 1% - Reddis?brown clayey siit. pcssibiv
sludge

VS-A-18-07 SW wall, Excay”1b -8 Grayisif red clayey siit

VS-A-1B-09 NE wall #xcav. 1b Redgflish brown siltv clay

6

VS-A-1B-08 NW wall, Egeav. 1b 3 Tan gft
5
5

VS-A-1B-10 NE , shelf area, Dgfk red clay siudge

Exgav. 1b
VS-A-1B-11 wall, Excav. 1b 6-7 eddish brown silty clay, possiply
/; //:Iudge
VS-A-1B-12 NE wall, shelf area, 5 ' Black grit
Excav. 1b

The fugust 20, 1998 Verification Sampling and Analysis Plan proposed evaluating the data for
attafhment of clean-up goais by comparing thgfaiculated upper 85% confidence limit
concentration for each compound to the PRGS. It further proposed that if the UCL exceeded a
PRG that the sample populations would befurther evaluated by area to define the areas requiring
further excavation.

The analytical results were statisticallyfevaluated according to EPA Regional and Headquanters
guidance and policies to determine tpe arithmetic mean, upper 95% confidence limit (UCL), and
representative concentration (Reasgnable Maximum Exposure Point Concenta#8hT N\ he
statistical data are included with tifs letter as Attachment 3. The represen e concergration is
the lower of 95% UCL and the sjfe maximum concentration. This concgffration is the dite
concentration used to evaluatend calculate site risks. The sampleg€sults were also fompared
to the compound specific Prejminary Remediation Goa!s (PRGs)sfeveioped for the sife. The
PRGs were developed to prglide a compound specific clean-ys goal that would resuft in
eliminating unacceptable rigks to human heaith and the enygfnment.

A review of the data indigates:

e No TCE resuffs (UGL or maximum detgfted concentrafion) exceeded the PRGs.

» The UCL fgf the combined data sepffor 1a and 1b exceeds the PRG¥ for Antimony,
Cadmiumgand Chromium. Howgler, the maximum concentrationsfor Antimony and
Chromiurf are less than the PB(s for these compounds. The higffest concentration of
Antimony found was 68.5 mgkg. The PRG for Antimony is 113 nfig/ikg. The highest
Chromiym result found wagf11,300 mg/kg. The PRG for Chromyum 1s 16.161 mg/kg.

e The U@L and maximurg/detected concentration for Antimony i 1a is less than the PRG.

e The UCL for ChromyUm for 1a exceeds the PRG but the magmum detected
concentration (11600 mg/kg) is below the PRG of 16,161 nfg/kg.

o The UYL angfthe site maximum concentration for Cadmium{exceed the PRG at 1a.
Samples VS-A-1A-02, -03, -07, and -08 contained Cadmiurkgoncentrations greater than
the PRG. Sample logs indicate that the matenal sampled in allarTfocations was a “dark
red clay sludge”. This same material is evident in the excavation wall at a depth below
sample VS-A-1A-04. This sample was collected from soils at 2 to 3 feet below the



surface and the "d
surface. These s
identified.

rk red clay sludge” material was evident at about 6 =1 Zelow the
\ples aiso contained the highest concentrations of Cixromum

The UCL for Agtimony for 1b exceeds the PRG but the maximum detected concentration
(68.5 mg/kg) if below the PRG of 113 markg.

The UCL andthe maximum concentration detey romium in 1b are below the

PRG.

The UCL arjd maximum detected concentgtion for Cadmi§m in 1b exceed the PRG.
Samples frgm the floor and walis of the effcavation exceeqthe PRG.

All four flodr samples contained Cadmidm concentrations | excess of the PRG. The
highest A lalso identified in th@se samples.

The UCL nd maximum detected -‘," centration for Antimq L\y in wall sampies from 1b are

_ pm in wall samples for 1b -
exceed the . H Cadmium concentrations in

“black grit” material

Pesticide§/PCBs have not yef been received. Lead was qetected at 1460 mg/kg. This
' vironmental Protection

SC) for surface soil (1000
mg/kg), bl not that for sub he sample was collected at a

below sample location VS-A-1A-04. Figure 1 (Attachment 4) shows the 10
sample points. It is recommended that the area be resampled after completion of the
excavation and that the samples be analyzed for Cadmium and Chromium.

Excavation 1b - It is recommended that the fioor of the excavation be further excavated
to bedrock or groundwater which ever is encountered first. It is further recommended
that the excavation walls in the area around and between sample locations VS-A-1B8-05
and -11 be further excavated. This area should be reviewed for the visual evidence of
the presence of waste and the excavation continued until the evident matenal has been



removed. It is also recommended that the excavation be extended in the arez of samole
location VS-A-1b-12 in order to Jemove the “black grit” material. Tiis course f sichiin 1s
deemed prudent based on thg/material's high lead content and re:ati.2ly snaliow
occurrence. even though p#fcleanup criterion was exceeded. Figure 2 (Attachment 5)
shows the areas recomp#ended for further excavation.

If the floor is excayafted to bedrock or groundwater no sampis@™8hould be reqyea. f
this is not achiey€d. sampling should be performed gae¢®€amples should be ang yzed for
Cadmium ang#Antimony. Excavation walls in jhe*8rea of samples VS-A-1B-0and -11
should be gfsampled after excavation ang##fhalyzed for Cadmium oniy. Thefxcavauon
wall in th# vicinity of sample VS-A-1B should be resampled after excayftion ana
analyz#d for Lead. !

, Results - the Pesticide/PCB anafysis of the "black grit" material encounyéred in 1b (sample
- VS-A-18/12) wili be forwarded yffh recommenaations as soon as they agf received.

'f yoif have any questiong#r wish to discuss these data or the findings, please contact me.

espectfully,

Qarth Glg
Prae anager
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Did You Know:

In 1997
ANALYTICAL STANVDARDS, INC.

Recognized
QUANTERRA PITTSBURGH
as
ONE OF "HE TOP TEN LABS

n the

ENVIRONMENTAL. L1BORATORY PROGRAM

Fax: /d/ﬂ 4G/ 9@9’/‘/7

as well as
ONE OF TH. TOP LABORATORIES
in the From:  ypponzca sorToT
ENTIRE ENVIRUNMENTAL COMMUNITY. DIRECT DIAL (&412) 820-2148
drdiew

Phone: (417) 820-82%80

ax: {212V 320-2030

VISIT OUR WEB SITE AT
WWW.QUANTERRA.COM

C Reziv ASAP T Please comrment

Remarks C Urzext C For yourreview

C3T04D138

r the use of the
1dividual or emory aamed ibove If the reader of rhis massage is NOT the intended rvciprest you are her.ebyl °°§ﬁ‘d that oy
ieminstos. distributioa. or capy of this commuaicanon o sicdy probibited. If you have received this commuaication in error, piease

nmediatly aotify as by telephose. Thank vou.

he informatios conmined in the (acsimile cransmission is privileged and coofideanal informsdon. intended only fo

uamerrs PT/FebS297001/FAXCVR.DOC



SEP @8 'S3 1B:B6 FR QUANTERRA-PITTSBURGH 412 526 5571 TO 3161849136477411 |

QUANTERRA IN CORPORATED
PRELIMINARY DATA SUMMARY

Tetra Tech NUS, Inc

P.15/15

PAGE i

Lot #: C8I040i38 NAWC WARMINSTER, PENNSYLVANIA Date Reporred: 39/05/35
Project Number: cro NO. 0252
REPORTING ANALYTICAL
PARAMZTER RESTLT LIMIT ONITS METHOD

Client Sample ID: VS-a-1B-10
Sample #: 001 Date Sampled: 09/03/98 05:40 Date Received:

Trace Inductively Coupled Plasma (ZCP) Merals

Cadmiun 17.8 0.57 . mg/kg
Chromium 3520 2.9 mog/kg
Ant imony 16.0 2.9 mg /kg

Raunmdrcpomn;limiuhnvebuu-ﬁuu for dry weight,

Volatile Organics by GC/NMS
Trichlorcethene ND §.9 ug/kg
Rmua-ndnpomn;!bniahvebmdjmu for dry woight,

Inorganic Analysis

Total Residue as €9.7 . %
Perxrcvent Solids

Client Sample ID: VS-aA-1B-11

09/04/98 Matrix: SOLID

/Re\rlew
SWB46 6010B d

SWe46 6010B
SwWB46 6010B

Reviewed
SW846 8260B

Reviewed
KCANW 160.2 MDD

S le #: 002 Date Sampled: 05/03/9s 09:55 pate Received: 09/04/58 Matrix: SOLID
amp

Trace Inductively Coupled Plasma (ICP) Metals

Cadmium 79.3 1.3 =g /kqg
Chromi um 2030 1.3 g /kg
Antimony 8.6 6.4 g /kg
lmudmh—h«h—-dﬁmfwdqm

Volatile Organics by GC/MS
Trichloroethene ND 6.7 ug/kg
Mﬁnwhﬁh&dﬂfwdwm

Inorganic Analysis
Total Residue as 78.0 3

Percent Salids

(Continued on next page)

%Review
SWB46 6010B

SWB46 6010B
SWB46 6010B

Reviewed
SWB46 8260B

Raviewed
MCAMW 160.3 MOD

o TOTAL PAGE. 1S wx
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QUANTERRA INCCRPORATED
PRELILHNARY DATA SUMMARY

The results shown below may still Tequire additional laboratory review and are subject to

change. Actions taken based on these results are the Tesponsibility of «i.- ata usar.
Tetra Tech RUS, Inc PAGE 2
Lot 3: 81040138 NAWC WARMINSTER, PENNSYLVANIA Date Reported- 9/08/928
Project Number: crTo NO. 0252
REPORTING ANALYTICAL
PARAMETER RESULT LIMIT UNITS METHOD

Client Sample ID: VS-A-1B-12 _
Date Sampled: 09/03/98 10:15 Date Received: 09/04/98 :atrix: SOLID

€ Inductively Coupled Plasma (ICP) Metals In Review

3.1 1.0 mg/kg SW846 6010B

0.53 B 1.0 mg/kg SWB46 6010B

ND 25.1 mg/kg SW846 60108

89.9 1.0 mg/kg SW846 6010B

1460 1.5 my/kg . SWB46 6010B

4.5 B 5.0 g /kg SWB46 6010B

7.3 2.5 mg/kg SW846 6010B

45.8 5.0 g/ kg SW846 6010B

Inductively Coupled Plasma P) Merals In Review
Aluminum 20.1 mg/kg SWB46 6010B
Barium 20.1 wg/kg SWB46 6010R
Bexryllium 0.50 og/kg SWB46 6010B
Calcium 501 =g /kg SW846 6€010B
Caobalt 5.0 mg /kg SW846 6010B
Copper .5 og/kg SW846 6010B
Iran 217000 mg/kg SWB46 6010B
Potasgium 501 mg/kg SW846 6010B
Magnegium s01 wg/kg SWB46 6010B
Manganese 4620 7.8 wg/kg SW846 '6010B
Sodium : 501 /kg SW846 6010B
Hickel 4.0 mg kg SW846 6010B
Vanadium S.0 og/ SWB46 6010B
Zinc 2.0 og/kg SW846 6010B
Mercury in Solid Waste (Manual Cold-Vapor) In Review

Morcury IN PROCESS 0.10 wg/kg SWB46 7471A

hmdm‘hnhvchudmrwdryw
B Estmacmi remct. Racult is ises tham BL

Organochlorine Pesticides In Review

IN PROGRESS

(Continued on next pags)
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QUANTERRA INCCRPORATED
PRELIMINARY DATA SUMMARY

The results shown below may stii1}] require additional laboratory review ane &re subjecrt oz
change. Actions taken based on thege results are the responsibilliy ¢ tn_ .aea user.

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

Tetra Tech NUS, Inc PAGE 3
Lot #: (C8I040138 NAWC WARMINSTER, PENNSYLVANIA Date Repcrted: 3/08/98
Project Number: CTO NO. 0252 .
REPORTING ANALYTICAL
PARAMNMETER RESULT LIMIT ONITS METHOD
Client Sample ID: VS-aA-1B-12
Sample #: 003 Date Sampled: 09/03/98 10:15 Date Received: 05/04/98 latrix: SOLID
PCBs In Review
IN PROGRESS
Volatile Organiecs by GC/Ms Reviewed
Acetone ND 20 ug/kg SW846 8260B
Benzene ND 5.0 ug/kg SW846 8260B
Bromodichloromethane ND 5.0 ug/kg SWB46 8260B
Bromoform ND 5.0 ug/kg SW846 8260B
Bromamethane ND 9:9 ug/kg SWB46 8260B
2 -Butanone ND < ug/kg SWB46 8260B
Carbon disulfide ND 5.0 ug/kg SW846 8260B
Carbon tetrachloride ND 5.0 ug/kg SW846 8260R
Chlorcbenzene ND 5.0 ug/kg SW846 8260B
Dibromochlorcmethane ND 5.0 ug/kg SW846 8260B
Chloroethane ND 9.9 ug/kg SW846 8260B
Chloroform ND 5.0 ug/kg SWB46 8260B
Chloromethane ND 9.9 ug/kg SWB46 82608
1,1-Dichloreethane ND 5.0 ug/kg SW846 8260B
1,2-Dichloroethane ND 5.0 ug/kg SW846 8260B
1.1-Dichloroethene ND .0 ug/kg SW846 8260B
1,2-Dichloroethene ND S.0 ug/kg SW846 8260B
(total) '

1.2-Dichloropropane ND 5.0 ug/kg SW846 8260B
cis-l,B-Dichloropropene ND $.0 ug/kg SWB46 5260B
trans-1, 3-Dichloropropene ND S.¢C ug/kg SW846 8260B
Ethylbengene ND 5.C ug/kg SW846 8260B
2-Hexanone ND 20 ug/kg SW846 8260B
Methylene chloride KD S.0 ug/kg SW846 8260B
4-Mathyl-2-pentanone KD 2 ug/xg SWe4é 8260B
Styrene ND S.0 ug/kg SWB46 8260B
1,1,2,2-Tecrachlorcethane ND §.0 ug/kg SW846 8260B
Tetrachloroethene XD 5.0 ug/kg SWB46 8260B
Toluene ND 5.0 ug/kg SwW846 B260B
1.1,1-Trichlorcethane ND S.0 ug/kg SWB46 8260B
1,1,2-Trichloroethane ND 5.0 ug/kg SWB46 8260B
Trichloroethene XD $.0 ug/kg SW846 8260B

(Continued on next page)
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QUANTERRA INCORPORATED
FRELIMINARY DATA SUMMARY

The results shown below may still require additional iaboratory review and are subject to

change. Actions taken based on thesge results are che responsibilizy - --= ..3ta user.
Tetra Tech NUS, Inc PAGE 4
Lot #: (C8I040138 NAWC WARMINSTER, PENNSYLVANIA Date Reported: 2/08/98
Project Number: CTO NO. 0252 .
REPORTIA ANALYTIZAL
PARAMETER RESULT LIMIT ONITS METHAOD

Qlient Sample ID: VS-A-1B-12
Sample #: 003 Date Sampled: 09/03/58 10:15 Dpate Received: 09/04/98 :arrix: SOLID

Volatile Organics by GC/MS Reviewed
Vinyl chloride ND 9.9 ug/kg SWB46 5260B
Xylenes (cotal) ND 5.0 ug/kg SW846 5260B
Rmhnndtcpomgbdnhwbemndj\-mfordryww

Semivolatile Ofganic Compounds by GC/MS Reviewed
Acenaphthene ND 330 ug/kg SWB46 8270C
Acenaphthylene ND 330 ug/kg SW846 8270C
Anthracene ND 330 ug/kg SWB46 8270C
Benzo(a)anthracene ND 330 ug/kg SwWe46 s270C
Benzo (b) fluoranthene ND 330 ug/kg SW846 8270C
Benzo (k) £lucranthane ND 330 ug/kg SW846 8270C
Benzo(ghi)perylene ND 330 ug/kg SWB46 8270C
Benzo (a) pyrene ND 330 ug/kg SW846 8270C
bis (2-Chlorocethoxy) ND 330 ug/kg Sw846 8270C

methane
bis(2-Chlorcethyl) ether ND 330 4g/kg SW846 §270C
2,2'-oxybis(l-Chloropropane) ND 330 ug/Kg SWB46 8270C
bis (2-Ethylhexyl) 74 J,B 330 ug/kg SWB46 8270C
phthalate ’
4-Bromophenyl phenyl XD 330 ug/kg SW846 B8270C
ether
Butyl benzyl phthalate ND 330 ug/kg SWB4€ 8270C
4-Chlorocaniline ND 330 ug/kg SwWB4€ 8270C
4-Chloro-3-methylphenocl ND 330 ug/kg SwWa46 g270C
2-Chloronaphthalena ND 330 ug/kg SWB46 8270C
2-Chlorophenol ND 330 ug/kg SwWB4é6 8270C
4-Chlorophenyl phenyl KD 330 ug/kg SwW846 8270C
ether
Chrysens XD 330 ug/kg 8SW846 8270C
Dibenzofuran ND 330 ug/kg EWB46 8270C
Di-n-butyl phthalatre 81 J 330 ug/kg 5W846 8270C
1,2-Dichlorcbenzene tD 330 ug/kg Swee6 8270C
1,.3-Dichlorobenzene ND 330 ug/kg Swed6 8270C
1.4-Dichlorobenzene ED 30 ug/kg 8wB4é6 8270C
3,3'-Dichlorcbenzidine D 1600 ug/kg 8SwWB46 8270C

(Continued on next page)
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QUANTERRA INCORPORATED

The results shown below may still require additional iaboratory review and are subject to

change. Acticns taken based on these resulcrs are the respongibilicy =f z-- ..Ata.user.
. Tetra Tech NUS, Inc PAGE 5
ot §: C8IGC40138 NAWC WAR@INSTSR, PENNSYLVANIA Date Reported: 9/08/98
Project Number: CTO NO. 0252 :
REPORTING ANALYTICAL
PARAMETER RESULT LIMIT DNITS METHOD

Client Sample ID: VS-A-1B-12

Sample #: 003 Date Sampled: 09/03/38 10:15 Date Received: 09/04/98 iMatrix: SOLID
Semivolatile Organic Campounds by GC/I4S Reviewed
2,4-Dichlorophencl ND 330 ug/kg SW846 8270C
Diethyl phthalate ND 330 ug/kg SW846 8270C
2,4-Dimethylphenol ND 330 ug/kg SwWB46 8270C
Dimethyl phthalate ND 330 ug/kg SWB46 8270C
Di-n-octyl phthalate ND 330 ug/kg Sw846 8270C
2,4-Dinitrophenol ND 1600 ug/kg SW846 s8270C
2,4-Dinitrotoluene ND 330 ug/kg SW846 8270C
2,6-Dinitrotoluene ND 330 ug/kg SwB46 8270C
Pluoranthene ND 330 ug/kg SwWB46 8270C
Fluorene ND 330 ug/kg SwWe4s g270C
Hexachlorobenzene ND - 330 ug/kg SW846 s270C
Hexachlorobutadiene ND 330 ug/kg SwW846 8270C
Hexachlorocyclopentadiene ND 1600 ug/kg SW846 8270C
Hexachloroethane ND 330 ug/kg SW84ée 8270C
Indenc(1,2,3-cd)pyrene ND 330 ug/kg SW846 8270C
Isophorecne ND 330 ug/kg SW84¢6 g270C
2-Mechylnaphthalene ND 330 ug/kg SW846 8270C
2-Methylphenol ND 330 ug/kg SWe4e 3270C
Naphthalene ND 330 ug/kg SW84€ 8270C
2-Nitroaniline ND 1600 ug/kg Swe46 8270C
3-Nitroaniline ND 1600 ug/kg SWg4ae §270C
4-Nitrocaniline ND 1600 ug/kg SWB46 3270C
Nitrabenzene ND 330 ug/kg SW846 8270C
2-Nitrophenol ND 330 ug/kg SWe46 3270C
4-Nitrophenol ND 1600 ug/kg SwB46 3270C
N-Nitrosodi-n-propylamine ND 330 ug/kg SwW846 8270C
N-Nitrosodiphenylamine ND 330 ug/kg SwW846 8270C
Pentachlorophenol ND 1600 ug/kg SwW846 s§270C
Phenanthrene XD 330 ug/kg SW846 8270C
Phenol ND 330 ug/kg SwWe46 8270C
Pyrene KD 330 ug/kg SW846 8270C
1.,2,4-Trichloraobenzene KD 330 ug/kg SW84e 8270C
2,4,5-Trichlorophenol KD 330 ug/kg Swe4¢6 8270C
2,4,6-Trichlorophenocl XD 330 - ug/kg SwW846 8270C
3-Mathylphenol & b 10) 330 ug/kg SW846 8270C
4-Methylphenol
2-Mgthyl-4,6-dinitcro- KD 1600 ug/kg SW846 8270C
phenol

(Continued on next page)
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QUANTERRA INCORPORATEL
PRELIMINARY DATA SUMMARY

The results gshown below may still require additional laboratory review and are subject to
change. Actions taken based on these results are the responsibi.irty of the data user.

Tetra Tech HUS, Inc PAGE
Lot #: (81040138 NAWC WARMINSTER, PENNSYLVANIA Date Reported: 9/08/98
Project Number: CTO NO. 0252 .
REPORTING ANALYTICAL
PARAMETER RESULT LIMIT UNITS METHOD
Client Sample ID: VS-A-1B-12
Sample #: 003 Date Sampled: 039/03/98 10:15 Date Received: 09/04/98 Marrix: SOLID
Semivolatile Organic Compounds by GC/NS Reviewed
Dibenz (a,h)anthracene ND 330 ug/kg SW846 8270C
Carbazole ND 330 ug/kg SW846 8270C
Rn-xlumwpoﬂ.ing limits have bocn edjusted for dry weght
] Esamated resutr Rosult is loss than RL
B M d blank et The t chod blank &wwmmu-upombblc\ml.
Inorganic Analysis Reviaewed
Total Regidue as 99.7 MCAWW 160.3 MOD
Percent Salids
Client Sample ID: VS-A-1A-04 :
Sample #: 004 Date Sampled: 09/03/98 10:45 Date Received: 09/04/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICD) Metals

Cadmi um 11.2 0.21 m»g/kg SWB46 6010B
Chramium 266 1.0 mg/kg SW846 6010B
Aatimony 1.4 1.0 mg /g SW846 6010B

Resuln and feportng Londs have been adjusted for dry weight

}G/Review

Volatile Organics by GC/MS Reviewed
Trichloroathene ) 51a) 6.6 ug/kg SW846 B8260B
l-hmm.hn.bwbeaq}umhrdtyw

Inorganic Aralysis Reviewed
Total Residue as 96.6 & MCAWW 160.3 MOD

Parcent S8olids

(Continued on noxt page)
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QUANTERRA INCORPORATED
PRELIMINARY DATA SUMMARY

The results shown below may still require additiocnal laboratory review and are subject to

change. Actione taken based on these results are the responsibility of the .ta user.
Tetra Tech NUS, Inc PAGE 7
Lot #: C8I040138 NAWC WARMINSTER, PENNSYLVANIA Date Reporred: 9/08/98
Project Number: CTOD NO. 0252 .
REPORTING ANALYTIZAL
PARAMETER RESULT LIMNIT TWITS METHOr

Client Sample ID: VS-A-1A-05
Sample #: 005 Date Sampled: 09/03/98 11:20 Date Received: 09/04/98 tatrix: SOLID

}(Revieu’vz/

Trace Inductively Coupled Plasma (ICP) Metals

Cacmium 0.17 B 0.25 oy /kg SWB46 6010B
Chxramium 20.0 1.2 og/kg SW846 6010B
Antimony ND 1.2 ng/kg SW846 6010B

B Estmaiad remuit Result is bors thmn RL.
l-u}undrmhni-hvcbq-djwfwdrywim

Inorganic Analysis Reviewed
Total Residue asg 80.2 4 MCANW 160.3 MOD
Percent Solids

Client Sample ID: VS-A-1A-25

Sample #: 006 Date Sampled: 09/03/98 11:40 Date Received: 09/04/%8 Matrix: SOLID ,

Trace Inductively Coupled Plasma (ICP) Metals )(Revie%/
Cadmium 0.13 B 0.25 mg/kg SW846 6010B
Chromium 22.0 1.3 g /kg SW846 6010B
Antimomy 0.18 B 1.3 mg/kg SW846 6010B

D Bsumamd meul Requl is ko than RL
lmhlnimghbhveb-dw!ovdryve@_

Inorganic Analysis Reviewed
Total Residue as 79.6 T MCAWW 160.3 MOD
Percent Solids

Client Sample ID: VS-A-1A-06
Sample #: 007 Date Sampled: 09/03/98 12:00 Date Received: 09/04/98 Matrix: SOLID

?/Reviey/
SWB46 6010B

Trace Inductively Coupled Plasma (ICP) Metalsg
Cadmium 0.39 0.23 mg/kg

(Continued on next page)
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QUANTERRA INCORPORATED
FRELIMINARY DATA SUMMARY

The results shown below may still require additional laboratory review and are subject to
change. Actions taken based on these results are the responsibility of t: cita user.

Tetra Tech KOS, Iac PAGE 8
Lot #: C8I040138 NAWC WARMINSTER, PENNSYLVANIA Date Reported- 9/08/98
Project Number: CTO NO. 0252
R REPORTING ANALYTI Z5L
PARAMETER RESTLT LIMIT UNITS METHOD

Client Sample ID: VS-A-1A-06
Sample #: 007 Date Sampled: 09/03/98 12:00 Date Received: 09/04/98 Matrix: SCLID

og/kg S¥B46 60108

Chramium 46.1 1.2
Antimany 0.17 B 1.2 ng/kg SWB46 6010B
Mhmmhninhwbmdmmdfcrdryvdm
B Estipaiad result. Rosult i leas chan RL.

Inorganic Analysis Reviewed
Total Residue as 85.2 E 4 MCANW 160.3 MOD

Pexcent Solids

Client Sample ID: VS-A-1A-07
Sample #: 008 Date Sampled: 09/03/98 12:40 Date Received: 09/04/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) Metals %Revie%
Cadmium 437 1.8 mg/kg SWe46 6010B
Chromiun . 7300 9.1 mg/kg SWB46 6010B
Antimcrry ‘ 25.9 9.1 ng/kg SW846 6010B

Rasutt and feporting limitn have beeg adjustad for dry weight

Zporganic Analysis Reviewed
Total Residue as 55.0 MCARNW 160.3 MOD

Percent Solids

CQlient Sample ID: VS-A-1A-08 A
Sample #: 0039 Date Sampled: 09/03/98 14:15 Date Received: 09/04/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) Metals }:1 Revie%
] ng/kg SWB46 6010B

Cadmium 186 0.60
Chromium 3620 3.0 =g /kg SWB46 6010B
Antimonay 13.3 3.0 mg/kg SWB4€ 6010B

(Continued on next page)
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QUANTERRA INCCRPORATED
PRELIMINARY DATA SUMMARY

The results shown below may still require additiocnal laboratory review and are subject to
change. Actions taken based on these results are the responsibilisy cf the data uger.

------------------------
.........................................
............................

Tetza Tech NUS, Inc : PAGE 9
Lot #: CB8I040138 NAWC WARMINSTER, PENNSYLVANTIA Date Reported: 9/08/98
Project Number: CTO NO. 0252
REPORTING ANALYTICAL
PARAMETER RESOLT LIMIT ONITS METHOD

Client Sample ID: VS-A-1A-08
Sample #: 009 Date Sampled: 09/03/98 14:15 Date Received: 09/04/98 Matrrix: SOLID

Inorganic Analysis Reviewed
Total Residue as 66.3 4 MCAWW 160.3 MOD
Percent Solids

Client Sample ID: 1TB-090398

Sample 4: 010 Darte Sampled: 09/03/98 09:05 Date Rececived: 09/04/28 Matrix: WATER
Volatile Organics by GC/MS Reviewed
Acetone - 5.74J 20 ug/L SWB46 8260B
Benzene ND 5.0 ug/L SW846 5260B
Bromodichloreamethane ND 5.0 ug/L SWB4€ 3260B
Bramoform ND 5.0 ug/L SW84€ 5260B
Bromomethane ND 10 ug/L SW846 8260B
2-Butancme 2.6 43 20 ug/L SW846 8260B
Carben disulfide ND s.0 ug/L SW846 8260R
Carbon tetrachloride ND 5.0 ug/L SW846 8260B
Chlorobenzene ND 5.C ug/L SW846 2260B
Dibromochloremethane ND S.0 ug/L SW846 8260B
Chloroethane ND 10 ug/L SWe4E 2260B
Chloroform ND $.C ug/L SW846 £5260B
Chlcrcmethane ND 10 ug/L SWB46 &8260B
1,l1-Dichlorcethane ND 5.0 ug/L SWB46 2260B
1,2-Dichlorcethane ND S.0 ug/L SW846 8260B
1.,1-Dichloroethene ND £.0 ug/L SW846 8260B
1,2-Dichlorovethene ND 5.0 ug/L SW84€ 8260B
{total)
1,2-Dichloropropane ND 5.0 ug/L SWB46 B260B
¢is-1,3-Dichloropropaene XD €.0 ug/L SWB46 B8260B
trans-1,3-Dichloropropene ND $.0 ug/L SW846 8260B
Bthylbenzene 28] 5.0 ug/L SWB46 8260B
2 -Hexancne _ XD 20 ug/L SWB46 B260B
Mathylene chloride ND 5.0 ug/L SWB46 8260B
4-Methyl-2-pentancone KD 20 ug/L SWB46 5260B
Styrene ND 5.0 ug/L SW846 8260B
1,1,2,2-Tetrachlorcethane XD s.C ug/L SW846 B8260B
Tetrachlozcethene ND 5.0 ug/L SWB46 8260B

(Continued on next page)



SEP B3 98 18:83 FR QUANTERRA-PITTSBURGH 412 €25 5571 TO S161€-11334774il 7.d5/15

QUANTERRA INCORPORATED
PRELIMINARY DATA SUMMARY

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

The results shown below may gtill requize additional laboratory review and are subject to
change. Actions taken based on these results are the responsibility of the data user.

Tetxa Tech NRUS, Inc PAGE 10
Lot #: C8I040138 NAWC WARMINSTER, PENNSYLVANIA Date Reported: 9/08/98
Project Number: CTO NO. 0252
REPORTING ANALYTICAL
PARAMETER RESULT LIMIT UONITS METHOD
Client Sample ID: 1TB-090398
Sample #: 010 Date Sampled: 09/03/98 05:05 Date Received: 09/04/98 Macrix: WATER
Volatile Organics by GC/MS Reviewed
Toluene ND 5.0 ug/L SW8¢6 8260B
1.1,1-Trichloroethane ND 5.0 ug/L SWB46 8260B
1,1,2-Trichlorcethane ND 5.0 ug/L SwWe46 8260B
Trichloroethene ND 5.0 ug/L SwW846 B260B
Vinyl chloride ND 10 ug/L SwW846 3260B
Xylenes (total) ND s5.0 ug/L SW846 8260B
J &ﬁmdcum.MnmhhuahRL
Client Sample ID: FB-090398 '
ie #: 011 Date Sampled: 09/03/98 15:30 Date Received: 09/04/98 Matrix: WATER
In Review
5.0 ug/L SW846 6010B
Arsenic 10.0 ug/L SW846 6010B
Cadmium ug/L SW846 6010B
Chromi um 10.0 ° ug/L SW846 6010B
Lead ug/L SWB46 6010B
Antimony 10.0 ug/L SW846 6010B
Sel nium ug/L SwB46 6010B
Thallium 10.0 ug/L Swg46 6010B
Inductively Coupled Plasma (ICP) Metals In Review
Aluminum wg/L SWB46 6010B
Barium 200 > ug/L SW846 6010B
Beryllium 5.0 ug/L SWB46 6010B
Boran 200 ug/L SWs46 6010B
Calcium $000 vg/L SW846 6010B
Cobalt 50.0 vg/L SWB46 6010B
Coppex 25.0 vg/L ‘SWB46 6010B
Iron ND 100 ug/L SwWg46 6010B
Potassium 5000 wg/L SWB4€ 6010B
Magonesium 5000 ug/L EWB46 60108
Manganese ND . 15.0 ug/L SWg46 6010B

(Continued on naxt page)
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QUANTERRA INCCRPORATED ‘
PRELIMINARY DATA SUMMARY

The results shown below may still regquire additiocnal laboratory review and are subject o
change. Actions taken based on thesge results are the responsibilicy of the _-za usger.

Terra Tech RUS, Inc PAGE 11
Lot §: C8I040138 NAWC WARNINSTER, PENNSYLVANTI:A Date Reported: 8/08/98
Project Number: CTO NO. 0252
REPORTING ANALYTICAL
PARAMETER RESULT LIMIT ONITS METHOD

Client Sample ID: FB-090398
Sample #: 011 Date Sampled: 09/03/98 15:30 Date Received: C9/04/98 Matrix: WATER

Sodium 5000 ug/L SW846 6010

40.0 ug/L SW84€& 6010R
S0.0 ug/L SW846 6010B
Zinc 20.0 ug/L SWB46 6010B

Mercury in Liquid Waste (Manual Cold-vapor) In Review

Mercury IN PROCESS 0.20 ug 7470A

B Esttmatod rosui. Rosub is lees than RL.

Volatile Organics by GC/MS R viewed
Acerone 6.1 J 20 ug/L SWB46 8260B
Benzene ND s.0 ug/L SW84€ 8260B
Bromodichloromethane ND 5.0 ug/L SW846 8260B
Bromoform ND £.0 ug/L SW846 B8260B
Bromamethane ND 10 ug/L SW846 B260B
2-Butanone ND 20 ug/L SwW846 82608
Carbon disulfide ND .0 ug/Z SW846 8260B
Carbon tetrachloride ND $.0 ug/L SWB4€ 8260B
Chlorcbenzene ND S.0 ug/L SW846 8260B
Dibromcchloremethane ND 5.0 ug/L SW846 8260B
Chloroethane ND bY] ug/L SwW846 8260B
Chloroform ND 5.0 ug/L SWB46 8260B
Chloromethane RD 10 ug/L SW846 B260B
1,1-Dichloroethane ND 5.0 ug/l SW846 8260B
1,2-Dichloroethane ND 5.¢ ug/L SWB46 B8260B
1,1-Dichloroethene ND 5.0 ug/L SW846 8260B
1,2-Dichlorcethene ND 5.C ug/L SWB46 8260B

(total)
1,2-Dichloropropane $10) $.0 ug/L SWB46 8260B
cis-1,3-Dichloropropene XD $.0 ug/L 8wW846 8260B
trans-1,3-Dichloropropene XD 5.0 ug/L SW846 8260B
Bthylbenzene D 5.0 ug/L SW846 B260B
2 -Hexanone ND 20 ug/L SW846 8260B
Methylene chloride ND s.¢C ug/o SW846 8260B
4-Methyl-2-pentancne ND a0 ug/L SWB46 8260B
Styrene D S.0 ug/L SWB46 8260B

{Continuaed on next page)
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QUANTERRA INCCRPORATED

FRELIMINARY DATA SUMMARY

The results shown below may still require additicnal laboratory review and are subject to

change. Actions taken based on these resulits are the responsibility of the .:ta user.
Tetxa Tech ROS, Inc PAGE 12
Lot #: C81040138 NAWC WARMINSTER, PENNSYLVANIA Date Reported: 2/08/98
Project Number: CTO NO. 0252
KEPORTING ANALYTICAL
PARAMETER RESULT LIMIT ONITS METHOD
Client Sample ID: FB-090398
Sample #: 011 Date Sampled: 09/03/98 15:30 Date Received: 09/04/98 Matrix: WATER
Volatile Organics by GC/MS Reviewed
1,1,2,z-Tetrachloroethane ND 5.0 ug/L SW846 8260R
T trachloroethene ND 5.0 ug/L SW846 8260B
Toluene ND 5.0 ug/L SW846 8260B
1,1,1-Trichloroethane ND 5.0 ug/L SwB46 3260B
1,1,2-Trichloxroethane ND 5.0 ug/L SWB46 8260B
Trichloroethene ND 5.0 ug/L SW846 8260B
Vinyl chloride ND 10 ug/L SwW846 82603
Xylenes (total) ND £.0 ug/L SW84€ B260B
J Estimswd resuit. Rosult is less than RL.
Client Sample ID: RB-090398
Sample #: 012 Date Sampled: 09/03/98 15:15 Date Received: 09/04/98 Matrix: WATER
ce Inductively Coupled Plasma (ICP) Metals In Review
8i r ND 5.¢ ug/L SWB46 6010B
Arseni ND 10.0 ug/L SW846 €6010B
Cadmium XD 2.0 ug/L SW846 €010B
Chromium 0.60 B 10.0 ug/L SWe46 6010B
Lead 1.3 B 3.0 ug/L SWB46 6010B
Antimony ND 10.0 ug/L SWB46 6010B
8elenium 3B 5.0 ug/L SWB46 6010B
Thallium 10.0 ug/s SW846 €010B
Inductively Coupled Plasma (ICP) Metal In Review
Alumimmmn 00 ug/L SWB4€ 6010B
Barium 2 ug/L SWB46 6010B
Beryllium 5.0 wg/L SWB46 6010B
Baxon 200 ug/L £WB46 €010B
Calcium $000 L 8WB46 6010B
Cobalt 50.0 ug S5Ws46 6010B
Iron ND 100 ug/L W846 6010B

{Continued on next page)
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QUANTERRA INCORPORATED
PRELIMINARY DATA SUMMARY
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The results shown below may still require additiocnal laboratory review ang are subject to
change. Actidns taken based on these results are the responsibilizy <2 - - za user
Tetra Tech BUS, Inc PAGE 13
Lot #: (31040138 RAWC WARMINSTER, PENNSYLVANIA Date Reported: 9/08/98
Project Number: ¢TO NO. 0282 .
REPORTING ANALYTICAT,
PARAMETER RESULT LIMIT UNITS METHOD
Client Sample ID: RB-090398
Sample #: 012 Date Sampled: 09/03/38 15:15 Dpate Received: 09/04/98 Masrix: WATER
Potas 5000 ug/L 8W846 €010B
Magnesium 5000 ug/L SW846 6010B
Manganese ND 5.0 ug/L SW8B46 6010B
Sodium S000 ug/L SW846 6010B
Nickel 40.0 ug/L Sw846 6010B
Vanadium 50.0 ug/L SWB46 6010B
Zinc 20.0 ug/L SW846 6010B
Mercury in Liquid Waste (Manual Cold-Vapor) In Review
Mercury IN PROCRSS SWB46 7470A
B Esimated romuis. Result is koss than RL. A
S—
Volatile Organics by GC/MS . Reviewed
Acetane 5843 20 ug/L SW846 8260B
Benzene ND 5.0 ug/L SW846 8260B
Bromodichloromethane ND $.0 ug/L SW846 8260B
Bromoform ND 5.0 ug/L SW846 8260B
Bromomethane ND 10 ug/L SWB46 8260B
2-Butancaoe ND 20 ug/L SWB4& B8260B
Carbon disulfide ND 5.0 . ug/L SW846 82608
Carbon tetrachloride ND 5.0 ug/L SW846 8260B
Chlorobenzene ND 5.0 ug/L SW846 82608
Dibromochlcramethane ND 5.0 ug/L SW846 8260B
Chloroethane ND 10 ug/L SWB846 §260B
Chloroform ND 5.0 ug/L SWB46 E8260B
Chloramethane ND 10 ug/L SWB46 8260B
1.1-Dichlorcethane ND s.0 ug/L SWB46 8260B
1,2-Dichlercethane ND 5.0 ug/L SwW846 8260B
d,1-Dichloroethene ND S.0 ug/L SW846 8260B
l1,2-Dichloroethene ND 5.0 ug/L SWB46 8260B
(total)
1,2-Dichloropropane X0 5.0 ug/L SW846 8260B
c€is-1,3-Dichloropropene ND £.0 ug/L SWB4E6 8260B
trans-1,3-Dichloropropene ND 5.0 ug/L SWB46 §260B
Ethylbenzene ND S.0 ug/L SW84€ 8260B
2 -Hexanone XD 20 ug/L SW846 B260B

(Continued on next page)
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QUANTERRA INCCRPORATED
PRELIMINARY DATA SUMMARY

The results shown below may still require additional laboratory review and are subject to
change. Actions taken based on these results are the responsibil::y cf the data user.

Tetra Tech KRGS, Inc PAGRE 14
Lot $: C8I040138 NAWC WARMINSTER, PENNSYLVANIA Date Reported: 9/08/98
Project Number: CTO NO. 0252
REPORTING YTICAL
PARAMETZR RESULT LIMIT UONITS METHOZ
Client Sample ID: RB-090398
Sample #: 022 Date Sampled: 09/03/98 15:15 Date Received: 09/04/98 Matrix: WATER
Volatile Organics by GC/XS ' Reviewed
Methylene chloride ND 5.0 ug/L SW846 8260B
4-Methyl-2-pentanone ND 20 ug/L SW846 8260B
Styrene ND 5.0 ug/L SW846 8260B
1,1,2,2-Tetrachloroethane ND 5.0 ug/L SW846 B260B
Tetrachloroethene ND 5.0 ug/L SW846 8260B
Toluene ND S.0 ug/L SW846 8260B
1,1,1-Trichloroethane ND 5.0 ug/L SW846 8260B
1,1,2-Trachlorcethane ND 5.0 ug/L SW846 8260B
Trichloroethene KD 5.0 ug/L SW846 8260B
Vinyl chloride ND 10 ug/L SWB46 B260B
Xylenes (total) ND 5.0 ug/L SW84€ 8260B

] Escimpated resuit.  Reeult is loss thas RL.
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TETRA TECH KUS, INC.
Client Sample ID: VS-A-1B-12

TOTAL Metale

Lot-Sample 8...: C8I040138-003

Date Sampled...: 09/03/98 Date Received..: 09/04/98

* Moisture..... : 0.29

REPORTING

PARAMETER RESULT LIMIT UNITS METHOD

Prep Batch &...: 8251146

Silvex 3.1 -~ 1.0 »g/kg SWB46 6010B
Dilution Factor: 1 MS Run #.......: 8251036

Al umimsm 30500 20.1 mg/kg SW846 6010B
.Dilution Factor: 1 NS RUN %....... : 8251036

Arsenic 0.53 B 1.0 ng/kg SW846 6010B
pitution Factor: 1 M$ Run #.......: 8251036

Barium 945 20.1 og/kg 8SwW846 6010B
pitlution Factor: 1 MS Run #.......: B251036

Beryllium 194 1.0 ng/kg SWB46 6010B
Dilution Factor: 2 MS Run #.......: 8251036

Calcium 68400 1000 ng/kg SWB46 6010B
Dilution Factor: 2 MS Run #.......: 8251036

Cadmium ND 25.1 mg/kg SW846 6010B
Dilution Factoer: 50 MS Run #.......: 8251036

Cobalt 161 10.0 mg/kg SWB46 6010B
pilution Factor: 2 MS Run #.......: 8251036

Chramium 89.9 1.0 mg/kg SWB46 6010B
Dilution factor: 1 MS Run K.......: 8251036

Copper 9220 25.1 mg/kg SwW846 6010B
Dilution Factor: 10 MS Run #....... : 8251036

Irom © 217000 50.1 mg/kg SW846 6010B
dilution Factor: 5 MS Run #.......: 8251036

Potassium 1860 501 ng/kg SW846 6010B
pitlution Factor: 1 HS Run ¥....... 1 B251036

Magnesium 7690 501 =g /kg SW846 6010B
pilution Factor: 1 HS Run ¥....... ; B251036

Anganese 4620 7.5 og/xg SwW84a6 6010B
pilution Fector: S HS Run #.......: B251036

(Continued on next page)

Ve e e

PREPARATION-

ANALYSIS DATE

09/08/98

09/08/98

09/08/98

09/08/98

09/08/98

09/08/98

09/08/98

09/08/98

09/08/98

09/08/98

09/08/98

09/08/98

09/08/98

09/08/98

WORK
ORDER #

CL8GD10C
CI,8GD10F
CL8GD107
CL8GD10G
CL8GD1OH
CL8GD10J
CcL8GD10 80
CL8GD10K
CL8GD10R
CL8GD10L
CL8GD10M
CLBGD1OR
CL8GD1 oM

CL8GD10P
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TRTRA TECH NUS, INC.
Client Sample ID: VS-A-1B-12

TOTAL Metals

Lot -Sample $...: C8I040138-003 Matrix.........: SOLID
REPORTING PREPASTION- WORK

PARAMETER RESULT LIMIT ONITS METHOD ANALYSTS DATE ORDER #

Sodium 7950 501 mg kg SW846 6010B 09/08/98 CL8GD10T
Dilution Factor: 1 MS Run #.......: 8251036

Nickel 363 . 4.0 mg/kg SwW846 6010B 09/08/98 CL8GD10Q
Dilution Factor: 1 MS Run #.......: 8251036

Leaad 1460 1.5 mg/kg SW846 6010B 09/08/98 CL8GD109
Dilution Factor: 5 MS Run #.......: 8251036

Antimony 4.5 B 5.0 mg/kg SwWB46 6010B 09/08/98 CL8GD106
Dilution Factor: S MS Run #¥.......: 8251038

Selenium 7.3 2.5 oq/kg £W846 6010B 09/08/98 CL8GD1aA
Dilution Factor: 5 MS Run #.......: 8251036

Thallium 4.6 B 5.0 mg/kg SW846 6010B 09/08/98 CL8GD1GD
pilution Factor: S MS Run #....... : 8251036

Vanadium 30.2 10.0 mgy/kg SWB46 6010B 09/08/98 CL8GD100
Dilutien Factor: 2 MS Run #.......: 8251038

Zinc 56600 20.1 mg/kg SW846 6010B 09/08/98 CL8GD10V
Dilution factor: 10 MS Run 8,......: 8251038

Prep Batch &#...: 8252119

Mercury ND 0.10 mg/kg SW846 7471A 09/03/98 CL8GD10OW
Dilution Factor: 1 MS Run B....... : 8252010

BOTRB (S) :

Results and reportng Limits Jave bocn adjusted for dry weight
B Estanated rewult Rasult i less than RL.

sk TOTAL PAGE.Q3 *x
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RME EXPOSURE POINT CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS IN SOIL

TABLE

AREA A, SITES 1A AND 18, COMBINED DATA
NAWC WARMINSTER, PENNSYLVANIA

Number of[ Degrees . . Statistcal Results of Shapiro-Wiik or Table Value for | Standard Arthmetic Upper 95 % Maximum RME Exposure
Sample of ‘ Distribution Shapiro-Francia Distribution Tests| H, o6 (Lognorm.) | Deviation or Log | Mean of Al | Confidence Limit| Positive Site Point
. Results | Freedom “ . ol Ste Data.: W-norm. WHognomm | W-Table | or T (Normal) | Standard Deviation| Sts Resutts | (UCL) on Mean | Concentration Concentration
.18} 18 ]nonparametrc (assumed lognorm.)| 08292 | 08613 | 0901 [ 41981 97 167y 284 .68.5 68.5
9 18 nonparametnic (assumed !og_porm.) 0.7446 . 0.8592 0.901 .. 6.1917 3.06 212 27 857 857
Chromum__ "} 18 "} 18 _|nonparametric (assumed iognom.)| 0871 | 08083 | 0801 |"7" 48476 " 233 3080 | 190000 11300 _ 11300
Trichloroethene 20 19 lognormal 0.8728 0.9089 0.905 1.7889 0.223 2.93 321 4.1 3.21

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.
Statistica) distribution of data is determined using Shapiro-Wik test for n <= 50, Shapiro-Francia test for n > 50. Statistical significance level is 0.05.
For N>=10, a normal distribution is assumed i the test statistic W-norm. is >= than the reference value (W-table), and W-norm. > W-lognorm.
For N>=10, a lognormal distribution is assumed i the test statistic W-lognorm. is >= the reference value (W-table), and W-lognorm. >= W-norm. A lognormal distribution is assumed if neither distribution is >= the reference value.
*For N<10, the maximum concentration is selected as the representative concentration, although the fitted distribution type is shown for information only.

H-values and standard deviations of log-transformed data are used to calculate the UCL i data are assumed to be lognormally distributed. Student's T-values and standard deviations are used for normally distributed data.

Arithmetic mean indudes positive detections and non-detected results {detection fimits 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.




SAMPLES:

VS-A-1A-01

VS-A-1A-02

VS-A-1A-03

VS-A-1A-04

VS-A-1A-05

VS-A-1A-05-DUP

VS-A-1A-06

VS-A-1A-07

VS-A-1A-08

VS-A-1B-01

VS-A-1B-02

"VS-A-1B-03

VS-A-1B-04

VS-A-1B-04-DUP

VS-A-1B-05

VS-A-1B-06

VS-A-1B-07

VS-A-1B-08

VS-A-1B-09

iVS-A-1B-10

VS-A-1B-11

'VS-A-1B-12

Sheet2

Page 1



TABLE

RME EXPOSURE POINT CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS IN SOIL
AREA A, SITE 1A, ALL DATA
NAWC WARMINSTER, PENNSYLVANIA

. Statistical _ Reaults of Shapiro-Wik or Tabie Value for | - Standard Arthmetic Upper 95 % Maximum RME Exposure
Distribution Shapiro-Francia Distribution Tests| Hg s (Lognorm.) | DeviationorLog | Mean of Al | Confidence Limit| Positive Site |~ Point

"i.0 7 of Site Data ' W-norm. [WHognomm| W-Table | .or Ty es (Normal) | Standard Deviation| Site Resuits | (UCL) on Mean { Concentration Concentration
*normal 0.8456 | 0.8248 | 0618 1.8946 138 12 21.3 358 358

. : . 4 " iognormal """y "07471 | "0.8621 | o8 |~ itosos |77 a7 T || ""203 | 74370000000 | es7 TN T 887
Chromium v *lognormal 0.8365 | 0.8594 0.818 8.441 28 3440 200000000 11300 11300

Units are mg/kg for inorganics, ug/kg for organics.

Number of sampie results excludes rejected data or blank-qualified data Duplicates are consolidated into one result. Non-detected results are treated as present at one-half the detection limit in all calculations.

Statistical distribution of data is determined using Shapiro-Wilk test for n <= 50, Shapiro-Francia test for n > 50. Statistical significance level is 0.05.

For N>=10, a normat distribution is assumed ¥ the test statistic W-norm is >= than the reference value (W-table), and W-norm. > W-lognorm.

For N>=10, a fognormal distribution is assumed ¥ the test statistic W-lognorm is >= the reference value (W-table), and W-lognorm. >= W-norm A lognormal distribution is assumed if neither distribution is >= the reference value.
*For N<10, the maximum concentration is selected as the representative concentration, although the fitted distribution type is shown for information only.

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.
Arthmetic mean includes positive detections and non-detected results (detection limits are divided by two).

The representative concentration is selected as the lower of the 85 % UCL on the mean and the maximum positive site concentration
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SAMPLES: VS-A-1A-01

'VS-A-1A-02
iVS-A-1A-03

'VS-A-1A-04

‘VS-A-1A-05

'VS-A-1A-05-DUP

‘VS-A-1A-06

{VS-A-1A-07

'VS-A-1A-08

Page 1



TABLE

RME EXPOSURE POINT CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS IN SOIL
AREA A, SITE 1B, ALL DATA
NAWC WARMINSTER, PENNSYLVANIA

I R Statistical Results of Shapirt»W?k or Table Value tor Standard Arithmetic Upper 85 % Maximum RME Exposure
Distribution Shapiro-Frandia Distribution Tests | Hgos (LBgn'orm.) Deviation or Log § Mean of Al | Confidence Limit] Positive Site Point

w R of Sits Data W-nom. MHognorm| W-Table | or T (Normal) | Standard Deviation] Site Results | (UCL) on Mean ] Concentration Concentration
lognormal 0.8057 0.8673 0.85 3.967 1.47 192 68.5 68.5
Cadmium T T T iognormal T | 07399 | 08547 | 085 | e3zss | 281 1es000 - | T 782 |7 T 782
Chromium . nema " | 09089 | 07104 | "085 | " 18125 _ | 2280 4o70_ | g0 | 4070
Trichloroethene lognormal 0.908 0.9192 0.859 1.8859 0.253 3.64 4.1 3.64

Units are mg/kg for inorganics, ug/kg for organics.

Number of sample results excludes rejected data or blank-qualified data Duplicates are consclidated into one result. Non-detected results are treated as present at one-half the detection limit in afl calculations.

Statistical distribution of data is determined using Shapiro-Wilk test for n <= 50, Shapiro-Francia test for n > 50. Statistical significance level is 0.05.

For N>=10, a normat distribution is assumed ¥ the test statistic W-norm. is >= than the reference value (W-table), and W-norm. > W-lognorm.

For N>=10, a lognomat distribution is assumed # the test statistic W-lognorm_ is >= the reference value (W-table), and W-lognorm. >= W-norm. A lognormal distribution is assumed if neither distribution is >= the reference value.
*For N<10, the maximum concentration is selected as the representative concentration, although the fitted distribution type is shown for information only.

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.
Asithmetic mean incdudes positive detections and non-detected results (detection limits are divided by two). :

The reprasentative concentration is selected as the lower of the 95 % UCL on the mean and the maximum positive site concentration.
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SAMPLES: VS-A-1B-01
'VS-A-1B-02

‘VS-A-1B-03

iVS-A-1B-04
'VS-A-1B-04-DUP

'VS-A-1B-05

'VS-A-1B-06

'VS-A-1B-07

'VS-A-1B-08
VS-A-1B-08
'VS-A-1B-10

‘VS-A-1B-11

‘VS-A-1B-12

Page 1



TABLE

RME EXPOSURE POINT CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS IN SOIL
AREA A, SITE 1B, EXCAVATION WALLS DATA
NAWC WARMINSTER, PENNSYLVANIA

Statistical Results of Shapiro-Wilk or Tabile Value for Standard Arithmetic Upper 95 % Maximum RME Exposure
Distribution Shapiro-Francia Distribution Tests| Hogs (Lognorm.) | Deviation orLog | Mean ot At | Confidence Limit| Positive Site Point
of Site Data W-norm. (WHognorm| W-Table | or Ty e (Normal) | Standard Deviation| Site Results | (UCL) on Mean | Concentration Concentration
‘normal 0.8857 0.7408 0.803 1.9432 6.2 8.81 13.4 16 16
[ .. Tlognormai © | 07623 | 08386 | 0803 | T 80181 24 819 |7 744000 T | 222 T2
Chromium *normal 0.91 0.7079 0.803 1.9432 1770 2220 3520 4600 4600

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 calcutations.
Statistica! distribution of data is determined using Shapiro-Wilk test for n <= 50, Shapiro-Francia test for n > 50. Statistical significance level is 0.05.
For N>=10, 8 normal distribution is assumed ¥ the test statistic W-norm. is >= than the reference value (W-table), and W-norm. > W-lognorm.
For N>=10, a lognomat distribution is assumed ¥ the test statistic W-lognorm is >= the reference value (W-table), and W-lognorm. >= W-norm. A lognormal distribution is assumed if neither distribution is >= the reference value.
*For N<10, the maximum concentration is selected as the representative concentration, although the fitted distribution type is shown for information only.
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.




SAMPLES:!

VS-A-1B-06

‘VS-A-1B-06

'‘VS-A-1B-07

'VS-A-1B-08

:‘VS-A-1B-09

‘VS-A-1B-10

‘VS-A-1B-11

‘VS-A-1B-12

Sheet2

Page 1
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AETRA TECH NUS, INC.

- SOLID/SOIL/SETIMENT
SAMPLE LOG SHEST

;/;M& /)

g Surface Sail
B Subsurizce Sai
O  Sediment
| Lagocr/Peona
d Other .
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TETRA TECH NUS. INC.
tob Clark Avenue. Suite 3« King of Prussiz. PA (94061433
(0T 491-9688 8 FAN (610) 491-9643 & ww wtetratech.com

C-51-11-8-61
November 25, 1998
Project Number 6883

Mr. Lonnie Monaco

Naval Facilities Engineering Command (NAVFACENGCOM)
Northern division

Environmental Contracts Branch. Mail Stop No. 82

10 Industrial Highway

Lester. Pennsyivania 19113

Reference: CLEAN Contract No. N624272-D-1298
Contract Task Order (CTO) No. 252

Subject: Verification Sample Results. Site 1B. Area A
Naval Air Warfare Center (NAWC) Warminster. Pennsyivania

Dear Mr. Monaco:

This letter presents the findings of the most recent venficaton sampling and analysis conducted
at excavation 1B at NAWC Warminster. Seven samples and a duplicate sample were collected
from the sidewalls of the subject excavation on Novemper 12 1998. The samples were collected
from the eastern portion of the excavation where 1t nag peen extended to remove material that
contained high concentrations of Cadmium and in response 10 the discovery of buried drums (see
attachment 1 for sample logs). No floor sampies were collected because the excavation
extended to the bedrock. The samples were analyzea tar Cadmium, Chromium, Lead. Antimony.
and Thallium (see Attachment 2 for Laboratory Anaiyticai Reponts) The data has not under gone
a complete validation review.

The analytical results were compared to the clean-ur czas T oetermine if attainment had been
achieved. Although no clean-up goal haa beer eg:3z s"eZ ‘criead the samples were analyzed
for this compound in response to the presence = e-e. a2 sSntentrations previously iaentified in
the northern sidewall (see TINUS Septemper ‘7 "wLZ ener C-51-9-8-18) The highest
concentration of Lead identified in the samples was *< 2 —2 =3 This concentration 1s well below

the surface clean-up goal established for other a'eas ' " [11 ma'kg

No sample contained concentrations of any of tne rema ~ ~3 compounds In excess of the PRGs.
Cadmium concentrations ranged from 0 05 mg:xg o T 70 ~2xg  This 1s well below the PRG of
76 mg/kg. Chromium concentrations rangec frcm J2 € 2 x5 to 54 9 mg/kg  This 1s below the
PRG of 16,161 mg/kg. The Antimony concentratians rangeg trom 0 54 mg/kg to 0.87 mg/kg.
This 1s well below the PRG of 113 mg/kg. Thallum conzent-atons ranged from 0 4 mg/kg to 0.92
mg/kg. This is also significantly below the PRG estazisnes a: 14 mg/kg

During the November 19. 1998 sampling it was conrtrme= *=a: the floor of the previous excavation
area of 1B had been extended to bedrock. theresre ne azz.onal sampling or evaluation of this
area 1s required.



C-51-11-8-61

Mr. Lonnie Monaco

Naval Facilities Engineering Command (NAVFACENGCOM)
November 25, 1998 - Page 2

It is recommended that no further excavation or sampling be performed at Site 1B. .’ is further
recommended that the area be backfilled.

/ -
Respectivelyy” d

Garth Glenn
‘Project Manager

C: Tom Ames (NAVFACENGCOM)
Tim McEntee (NAVFACENGCOM)
Steve Lehman (NAVACENGCOM)
Darius Ostrauskas (EPA Region Ill)
April Flipse (PADEP)
Neil Teamerson (TtNUS)
Jeff Orient (TtNUS)
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ATTACHMENT 2
ANALYTICAL RESULT REPORTS



QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

The results shown below may still require additional laboratory review and : subject to “

change. Actions taken based on these results are the responsibility orf ... ..Ia user.
) Tetra Tech NUS, Inc PAGE 3
Lot &: C38KZ001l:0 - NAWC WARMINSTER, PENNSYLVANIA Date lezcrted: 11/24/98
Project Number: CTO NO. 0252
REPORTING ANALYZTZZAL
PARAMETER RESULT LIMIT UNTITS METHCD

Client Sample ID: VS-1B-13S
Sample #: 00% Date Sampled: 11/19/98 13:48 Date Received: 11,/20/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) Metals Reviewed
Cadmium 0.05 B 0.21 mg/kg SW815 5010B
Chromium 24.6 0.6 mg/kg SWB4é 6010B
Lead 9.4 0.36 mg/kg SW84b 6010B
Antimony 0.76 BN 1.2 mg/kg SW816 60108
Thallium 0.88 B 1.2 mg/kg SW846 6010B

B Estinated result. Result is less than RL.

Inorganic Analysis Reviewed
Total Resldue as 83.2 p4 MCAWW 160.3 MOD
Percent Solids
Client Sample ID: VS-1B-14S "
Sample #: 006 Date Sampled: 11/19/98 14:00 Date Received: 11/20/98 Matrix: SOLID
Trace Inductively Coupled Plasma (ICP) Metals Reviewed
Cadmium 0.12 B 0.25 mg/kg SW845 6010B
Chromiunm 3l.4 0.62 mg/kKg SW846 6010B
Lead 14.6 0.37 ng/kg SW846 E€010B
Ant.mony 0.62 BN 1.2 mg/kg SW846 6010B
Thallium . ND 2.5 mg/ka 5W846 €010B

[} EeTINAteO FfesULT. KOsult is lees than KL.

Inorganic Analysis Reviewed
Total Resicue as 80.1 X MCAWW 160.2 MOD
Percent Solids

Client Sample ID: VS-1B-15S
Sample #: 007 Date Sampled: 11/19/98 14:10 Date Received: 11/20/98 Xatrix: SOLID

(Continued on next page)



QUANTERRA INCORPORATED

PRELIMINARY DATA SUMUMARY

The results shown below may still require additional laboratory reawiew and .7 cubject to
change. Actions taken based on these results are the responsibility of the uata user.

Tetra Tech NUS, Inc PAGE 4
Lot #: CB8KZ0015% NAWC WARMINSTER, PENNSYLVANIA Date Rz:zroad: 11/24/98
Project Number: CTO NO. 0252
REPORTING ANALYTZZLL
PARAMETER RESULT LIMIT UNITS METHOD

Client Sample ID: VS-1B-15s
Sample #: 007 Date Sampled: 11/19/98 14:10 Date Received: 11/20/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) Metals Reviewed
Cadmium 2 0.16 B 0.21 mg/kg SW846 6010B
Chromium 26.2 0.6 mg/kg SWB46 6010B
Lead 13.0 0.36 mg/kg SwW846 6010B
Antimony 0.86 BN 1.2 mg/kg SWB816 6010B
Thallium 0.54 B 1.2 mg/kg SW846 6010B

B Estipated result. Result §s less then RL.

Inorganic Analysis Reviewed
Total Residue as - 83.7 % MCAWW 160.3 MOD
Percent Solids ’

Client Sample ID: VS-1B-16S :
Sample #: 008 Date Sampled: 11/19/98 14:18 Date Received: 11/20/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) Metals Reviewed
Cadmium 0.11 B 0.23 mg/kg SW846 6010B
Chromiunm 24.0 0.58 mg/kg SWB46 6010B
Lead 16.9 0.35 mg/ kg SW846 6010B
Antimony 0.87 BN 1.2 mg/kg SW846 6010B
Thallium 0.92 B 1.2 mg/Kg SW846 6010B

] LETiRated resust. Kesult is lesc than Wi.

Inorganic Adalysis Reviewed
Total Residue as 86.3 p4 MCAWW 160.3 MOD
Percent Solids

Client Sample ID: VS-1B-17S
Sample #: 009 Date Sampled: 11/19/98 14:31 Date Receaved: 11/20/98 Matrix: SOLID

(Continued on next page)



. QUANTERRA INCORPCRATT

PRELIMINARY DATA SUMMALY

The results shown below may still require additional laboratory rewiew and -re subject to
change. Actions taken based on these results are the responsibllity of tha2 data user.

) Tetra Tech NUS, Inc PAGE
Lot #: C8K200150 NAWC WARMINSTER, PENNSYLVANIA Date Reported: 11/24/98
Project Number: CTO NG. 0252
REPORTING ANALYTICAL
PARAMETER RESULT LIMIT UNITS METHOD
Client Sample ID: VS-1B-17sS
Sample #: (09 Date Sampled: 11/19/98 14:31 Date Received: 11/20/98 Matrix: SOLID
Trace Induct.vely Coupled Plasma (ICP) Metals Reviewed
Cadmium 0.72 0.23 mg/kg SW84G 6010B
Chromium 49.7 0.58 mg/kg SWB46 6010B
Lead 11.4 0.35 mg/kg SW846 6010B
Antimony 0.54 BN 1.2 mg/kg SW816 GO10B
Thallium ND 1.2 ng/kg SW846 6010B
.Inorganic Analysis Reviewed
Total Residue as 85.9 Z MCAWW 160.3 MOD
Percent Solids
Client Sample ID: VS-1B-185S
Sample #: 010 Date Sampled: 11/19/98 14:50 Date Received: 11/20/98 Matrix: SOLID
Trace Inductively Coupled Plasma (ICP) Metals Reviewed
Cadmium 0.08 B 0.24 mg/kg SWB46 6010B
Chromium 54.5 0.59 ng/kg SW846 6010B
Lead 9.5 0.35 ng/kg SW846 6010B
Antimony A 0.65 BN 1.2 mg/kg SW846 6010B
Thallium 0.40 B 1.2 ng/kg SW84& £010B
B Exliswicy rosull. Resull ia less Uien RU.
Inorganic Analysis Reviewed
Total Residue as 84.7 b4 MCAWS 160.3 MOD
Perceant Solids
Client Sample ID: VS-1B-19S
Sample #: 011 Date Sampled: 11/19/98 14:58 Date Recelved: 11/20/98 Matrix: SOLID
Trace Inductively Coupled Plasma (ICP) Metals Reviewed

Cadmium 0.12 B 0.22 ng/Kg SW846 5010B

(Continued on next page)



QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

The results shown below may still require additional laboratory review and are subject to
change. Actions taken baged on these results are the responsibility of the data user.

Tetra Tech NUS, Inc PAGE
Lot #: C8K200150 NAWC WARMINSTER, PENNSYLVANIA Date Repcrted: 11/24&/98
Project Number: CTO NO. 0252
REPORTING ANALYTICAL

PARAMETER RESULT LIMIT UNITS - METHSD

Client Sample ID: VS-1B-19s
Sample #: 013 Date Sampled: 11/19/98 14:58 Date Received: 11/20/98 Matrix: SOLID

Chromiunm 23.8 0.54 mg/kg SW84b 6010B
Lead 16.3 0.32 mg/kg SW816 G6010B
Antimony 0.75 BN 1.1 mg/kg SW846 6010B
Thallium ND 1.1 mg/kg SW84& &010B
) Esticnted result. Result is less then RL.
Inorganic Analysis Reviewed
Total Residue as 92.7 p4 MCAWW 160.3 MoD

Percent Solids

: - B TS
Client Sample ID: VS-1B-20S 'TDUP)l(QIkL v S-13
Sample #: 012 Date Sampled: 11/19/98 15:15 Date Received: 11/20/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) Metals Reviewed
Cadmium 0.69 0.23 mg/kg SW846 6010B
Chromium 54.9 0.59 mg/kg SW84& 60108
Lead 10.4 0.35 mg/kg SW846 6010B
Antimony 0.75 BN 1.2 mg/kg SW846 6010B
Thallium ND 1.2 mg/ kg SW846 6010B

Inorganic Analysis Reviewed
Total Resicdue as 85.3 ‘ ~ MCAWW 160.3 MOD

Percent Solids



! o
P AL
LAvE

TETRA TECH NUS.INC.
% aon Clark Avenue. Suite 3 King of Prussie PA 19406-1433

(6107 4019688 8 FAN (610) 49]-9645 & www tetratech.com

C-51-11-8-29
November 12, 1998
Project Number 6883

Mr. Lonnie Monaco

Naval Facilities Engineering Command (NAVFACENGCOM)
Northern division

Environmental Contracts Branch. Mail Stop No. 82

10 Industrial Highway

Lester, Pennsylvania 19113

Reference: CLEAN Contract No. N624272-D-1298
Contract Task Order (CTO) No. 252

Subject: Characterization Sampling Results
Area A Site 1B
Naval Air Warfare Center (NAWC) Warminster, Pennsylvania

Dear Mr. Monaco:

This letter presents the results of the recent characterization sampling performed by Tetra Tech NUS
(TtNUS) at excavation 1B at the subject facility. The samples were collected to further characterize the
materials encountered within the excavation for consideration in determining the need to include
additional parameters in the Verification Sampiing and Analysis Plan (VSAP) for this area.

Five samples and a duplicate sample were collected from different waste materials/layers encountered
during the drum removal performed by the Navy RAC (Foster Wheeler) on October 27, 1998. Sample
logs describing the material sampled are enclosed as Attachment 1. As noted. several of these samples
were collected from materiais that exhibited Photo-lonization Detector (PID) readings reported from 200
PPM to 2,000 PPM. Ali samples were analyzed for full-scan Target Compound List (TCL) Organics and
Target Analyte List (TAL) Metals. Volatile Orgaric Compound (VOC) sampling and analysis were
performed according to SW-846 (method 5035/82608) requirements. The data was received on a quick
turn around basis. has not undergone a full validation. and includes only target compounds (see
Attachment 1). Tentatively identified Compound (TIC) data will not be available unti the data undergoes
a complete internal lab review. This data will not be avaiable for another 3 weeks. However, this data
should not significantly effect the ability to select additional parameters for verification sampling purposes

The sample results were compared to previous Site 1 subsurface sample results. the Site 1 rnisk
assessment, and EPA Region ill Risk-Based Critenia (RBC) The EPA RBCs were adjusted to reflect
industnial screening criteria of 1E-6 for carcinogens and a Hazard Index (HI) of 0.01 for non-carcinogens.
Attachment 2 to this letter presents a summary of the analytical results and the comparnison and identifies
those compounds recommended for addition to the VSAP It should be noted that in conducting the
previous risk assessment, Contaminants of Potential Concern (COPC) were selected by comparing the
site data to background data and the adjusted residential RBC. The table in Attachment 2 indicates
whether the compound was previously selected as a COPC using this crniteria and whether the compound
was identified as a contributor to an unacceptable industrial exposure nisk calculated for the site.
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Findings

A review of the inorganic data indicates that Thallium concentrations exceeded the resuits ¢i previous
samples and the RBC. Only one sample contained Thallium concentrations greater than the 133ustrial
RBC (19.7 mg/kg versus 14 mg/kg). Analysis of previous samples from the area did not detect this
_compound. If a statistical analysis were performed on the data set it would likely indicate a representative
concentration below any significant risk level, suggesting no need to analyze for this ccmpound.
However, to ensure a conservative approach to the removal action, it is recommended that Thallium be
added to the list of parameters for the remaining VSAP sampling to be conducted at excavation 1B. No
other inorganic sample result exceeded the previous analytical results and the RBC. Therefore no other
inorganic compound is recommended for addition to the VSAP.

Only seven Semi-Volatile Organic Compounds (SVOC) were identified in the new characterization
samples. The maximum detected concentrations for each of these compounds were well below the
previous analytical findings and/or the RBC. No additiona! SVOCs are recommended for addition to the
VSAP.

Six VOCs were identified in the new characterization samples. Of these, two had been previously
identified (Acetone and Tetrachloroethene). All analytical results were orders of magnitude below the
industrial RBCs, indicating that no unacceptable risk would be expected from any of these compounds.
The results were also compared to groundwater protection criteria. Attachment 3 shows the criteria used
for this comparison. Both EPA and PADEP guidance documents were considered in conducting this
comparison. No VOC sample result exceeded either standard. Therefore, no VOCs are recommended
for addition to the VSAP.

Four pesticides were identified in the new characterization sampies. The data for sampie number W-1B-
WADO2 presented in the Attachment 1 is preliminary. A review of the analytical results revealed that the
analysis for this sample was outside of the internal iaboratory standards and the sample is being
reanalyzed. No pesticide result exceeded the industrial RBCs or the EPA groundwater protection
standard. The preliminary results for sample W-1B-WAQ2 exceed the PADEP soil to groundwater
standard for 4 4-DDD and 4 4-DDE. Considering the fact that this data is preliminary, that these
compounds have not been identified as contaminants of concern in Area A groundwater, and that these
compounds were not