


POST REMEDIAL SUMMARY REPORT
AREA A SITES -

NAVAL AIR WARFARE CENTER,
WARMINSTER, PENNSYLVANIA '

" to ~ ','

:.. . .' .:: '.. ' .":':' ; ":;.. .i: .<~: ,.:.:\~~it·.· .. ::. ,t."

COMPREHENSIVE LONG-TERM - .' f '~.:;': - "

ENVIRONMENTAL ACTION - NJ.li;VY' (CLEAN)'Cbt.ffRAe:f·: :". ::
, 't _~.: ,,~.

.""

...- ,""

SUb~itted :to:.- ,.' :-.;, -
NorthernJ)!vi~i,o~fl~/' ; .

Ei1vironmental~Branch,- Code .18
Naval Facilities EnginE;erl~g'~:Co,mmand::~.
10 Industrial HignWay", Mail Stop 'No. 82"":;'

Lester, Pennsylvania 19113-~P90
-'~'..

~.' ;:. ... ,~,. ;'

1 t. l .. : ":;,,..1 .r;)

. ~":" '. • j 1 _

Submittea bY:,'..- 'i"'l" ,', .•. ·;;F .... -.. :'"' -' ." .
Tetra tfech Nl:J$~: ,-' .. '.;" ", ,;. ';":'

600 Clark Avenue;iSuite.=f' ',: ',.. ' ,LJ\"Y, :'r'-'~'

King of Prussia, Pennsylvania 19406-1433
" . ','; ..'

Contract No~ N62472-90:~D..1298
Contract Task Order 0252

May 1999-,
/ '

GARTH GLENN
PROJECT MANAGER
TETRA TECH NUS
l

UDOCUMENTS/NAVY/6883/039005

APPROVED BY: "

(\~~~nkV~~~: ,
JfHNj~.,
PROGRAM MANAGER, . _ .'
TETRA TECH NUS . ,;, ' "

'"



•

TABLE OF CONTENTS
SECTION

1.0 INTRODUCTION 1-1
1.1 PURPOSE OF REPORT 1-1

2.0 BACKGROUND 2-1
2.1 REMOVAL CLEAN-UP GOAL 2-5

3.0 REMOVAL AND VERIFICATION SAMPLING 3-1
3.1 SITE 1 REMOVAL ACTIVITIES , 3-1
3.1.1 Attainment of Clean-Up Goals 3-3
3.2 SITE 2 REMOVAL ACTIVITIES 3-5
3.2.1 Attainment of Clean-Up Goals : 3-9
3.3 SITE 3 REMOVAL ACTIVITIES 3-11
3.3.1 Attainment of Clean-Up Goals - 3-11

4.0 GEOPHYSICAL SURVEYS 4-1
4.1 GEOPHYSICAL TEST PIT FINDINGS 4-1

5.0 SUMMARY AND· CONCLUSiONS 5-1

APPENDICES

A SAMPLING-EVENT-SPECIFIC LETTER REPORTS A-1
B ANALYTICAL RESULTS AND DATA VALIDATION REPORTS B-1

UDOCUMENTS/NAVY16883/039005



TABLE OF CONTENTS (continu d)

TABLES

TABLE PAGE

2-1 Area A Soils Removal Action Clean-Up Goals 2-6
3-1 Final Verification Sample Results Excavation 1A 3-4
3-2 Final Verification Sample Results Excavation 1B 3-6
3-3 Sample Numbers, Analytical Results, and Clean-Up Goals 3-10
3-4 Samples, Analytical Results, and Established Clean-Up Goals 3-12
3-5 Sample Numbers, Analytical Results, and Clean-Up Goals 3-13
3-6 Sample Numbers, Analytical Results, and Clean-Up Goals 3-14

FIGURES

FIGURE

2-1 General Facility Location 2-2
2-2 Four Major Areas of Concern 2-3
2-3 Approximate Locations of Sites 1, 2, and 3 2-4
3-1 Excavation Areas - 1A and 1B ~ 3-2
3-2 Distinct Excavations - 2A, 2B, and 2C 3-7
3-3 Distinct Excavations - 2A, 2B, and 2C :..'.: 3-8
3-4 Site 3 and Removal Area 3-15

. ,t'. :'" ~~. ,

.',

UDOCUMENTS/NAVY16883/039005 ii



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) Cleanup Team (BCT), consisting of

representatives of the Navy, Environmental 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).

UDOCUMENTS/NAVY16883/039005 1-1



• 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 (Rls) and numerous

supplemental investigations. The most c0r:!lprehensive sampling investigations conducted in the area

were performed under the Phase III RI [Draft Phase III RI, Media Other Than Groundwater, Brown & Root

Environmental (B&RE), 1996]. Supplemental sampling investigations completed after the Phase III RI

UDOCUMENTS/NAVY16883/039005 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 Rls 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).

2.1 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 III 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) .

UDOCUMENTS/NAVY/6883/039005 2-5



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.

UDOCUMENTS/NAVY16883/039005 2-6



3.0 REMOVAL AND VERIFICATION SAMPLING

Removal action coordination, monitoring, and sampling activities were conducted in accordance with the

March 31, 1998 Work Plan (Work Plan for Removal Activities Area A Soils, March 1998, 8&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, TtNUS).

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 8 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 18. 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 targeted subsurface soils. Subsurface soils were initially excavated to

bedrock in 1A and to approximately 10 feet in 18. Initial sample results from the floor of 18 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 18 covers an area approximately 140 feet by 60 feet immediately east of 1A. During the

excavation of 18, 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

UDOCUMENTS/NAVY16883/039005 3-1
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TABLE 3-2
FINAL VERIFICATION SAMPLE RESULTS

EXCAVATION 1B, AREA A
NAWC, WARMINSTER

Sample ID. VS-1B-13S- VS-1B-14S VS-1B-15S VS-1B-16S VS-1B-17S VS-1B-18S VS-1B-19S VS-A-1B-<J6 VS-A-1B-07 VS-A-1B-D8 VS-A-1B-D9 VS-A-1B-l0 CLEAN-UP GOALS

Field Samole ID VS-1B-13S VS-1B-14S VS-1B-15S VS-1B-16S VS-1B-17S VS-1B-18S VS-1B-19S VS-A-1B-<J6 VS-A-1B-D7 VS-A-1B-D8 VS-A-1B-D9 VS-A-1B-l0
Sample Dale 11/19/98 11119198 11119/98 11119/98 ',/19/98 11/19/98 '1/19/98 09102/98 09/02/98 09/02/98 09/02/98 09/03/98

INORGANICS mglkg mglkg mglkg mglkg mglkg mg/kg malkg mglkg mg/kg mglka malka malka mQ/ka

Antimony 0.76 B 062 B 086 B 0.87 B 0.54 B 0.65 B 0.75 B 8.8 L 0.7 B 0.76 B 15.2 L 16 L 113
Cadmium 0.05 012 0.16 0.11 0.72 0.08 0.12 46.8 024 U 0.23 U 605 178 76

Chromium 24.6 31.4 26.2 24 49.7 54.5 23.8 186 25.9 263 46 352 16,161

Lead 9.4 146 13 16.9 11.4 9.5 16.3 NA NA NA NA NA see note
Thallium 0.88 0.85 U 0.54 0.92 0.4 U 0.4 0.37 U NA NA NA NA NA 14

VOLATILES ualka ualka ualka ualka uglkg uglkg

Trichloroethane NA NA NA NA NA NA NA 8.2 UJ 5U 5.4 U 6.6 U 9 U 60

Data Qualifiers·
B _ Positive relun IS considered to be lin artIfact 01 blan\l; conlaminatlon, and should not be considered present

l - Posltiv" result is conSidered biased low due 10 l!I11ceedance 01 lechnca! qualify conlrol criteria

U-Value IS • non---detected resull: n reported by the labof8tory

W - Non-delectltd result it consid~lIed estimated due 10 exceedance of techmcal qUllrty contlol crrterill

NA _ No 'esu!! II Ivallable/appbclIble tor this pllral'Tl4!!lef in thit umple

Oaillbue source hie 5 \GLENNG\252_RES OBF data reltleyed on 05n4199

NOTE: R••ult••r. ahown to, anty the nnal v.rlneatlon umple•.
If C~..n-up Goal w.. attained In Inillal po.t.....mov.1 ..mpHng, that an.lytlc.1 p.r.met.r w•• not r.peated for .ubsequent sampling and la .hown •• NA.
See t.lt and Appendll A tor full elplanation.

Special Note Regarding leMt: No ele.n-up goal w.. omcl.lly e.t.bll.hed. Final lample. were enalyzed fo, lead due to p,esence In one p,evlous umple.
Re.un. wer. campa,., co a default .tandard of 1,000 mgtkg (Industrial ,.-u•• ,.

UOOCUMENlS/NAVYI688J1039005 XLS 3-6



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.

UDOCUMENTS/NAVY16883/039005 3-5



TABLE 3-1
FINAL VERIFICATION SAMPLE RESULTS

EXCAVATION 1A, AREA A
NAWC, WARMINSTER

Sample ID: VS-A-1A-Ol VS-A-1A-04 VS-A-1A-05 VS-A-1A-06 VS-A-1A-09 VS-A-1A-l0 VS-A-1A-l1 VS-A-1A-13 VS-A-1A-14 VS-A-1A-15 VS-A-1A-16 VS-A-1A-17 CLEAN·UP GOALS
Field Samole ID: VS-A-1A-Ol VS-A-1A-04 VS-A-1A-05 VS-A-1A-06 VS-A-1A-09 VS-A-1A-l0 VS-A-1A-ll VS-A-1A-13 VS-A-1A-14 VS-A-1A-15 VS-A-1A-16 VS-A-1A-17
Sample Dale: 09102198 09103198 09103198 09103198 10101198 10101198 10101198 10101198 10101198 10101198 . 10101198 10120198 -

INORGANICS mglkg mglkg mg/kg mglkg . mg/kg mglkg mglkg maJkg ma/k mg/kg mg/kg mglkg mglkg

Antimonv 0.23 B 14 L 0.17 UL 0.17 B NA NA NA NA NA NA NA NA 113
Cadmium 0.05 U 11.2 0.17 0.39 0.05 U 0.08 0.05 U 0.05 U 0.05 U 0.09 4.9 438 76
Chromium 13.9 266 2 46.1 24 21.5 7 7.2 13.4 48.3 842 NA 16,161

VOLATILES uglkg uglkg ug/kg uglkg uglkg
Trichloroethane 5.4 U 7 U 6 U 6.2 U NA NA NA NA NA NA NA NA 60

Oala Qualifiers:
B - Positive resull is considered to be an artifact of blank contamination, and should not be considered present
L - Positive result is considered biased low due to exceedsnc! of technical quality control 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 technical quality control criteria.
NA _. No result is availabfe/applicable for lhis parameler in this sample.

Database source file: S:\GlENNG\252_RES.OBF dala retrieved on: OS/24199

NOTE: Results are shown for only the f1nll verification umpl...
If Clean-yp Go.1 wa. atUllned In Initial po.t.....mov.1 sampling, that analytical parameter was not repeated for lubHquent sampling and II .hown IS NA.
See text and Appendix A for full explan.tion.
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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 the 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

UDOCUMENTS/NAVY/6883/039005 3-3
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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.

3.2.1 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 clean-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 addition 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 ~ntalnlng 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 addition. the Navy directed FWEC to remove

additional subsurface soils in one area that contained concentrations slightly 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

Sam.'aID VS·2A·01F VS·2A·01S VS·2A·01WE VS·2A-02F VS·2A-02S VS-2A-02WE V5-2A·03F V5-2A·03S V5-2A-03WE VS·2A·04F VS·2A·Q4S VS-2A·04WE V5-2A-05F VS-2A-05S
Field Samole 10 V5-2A-01F VS·2A·01S V5-2A-01WE VS-2A-02F V5-2A-02S VS·2A-02WE V5-2A·03F V5-2A-03S VS-2A·03WE VS-2A·04F V5-2A·Q4S VS·2A-04WE VS-2A-Q5F V5-2A·05S
Sample Oal8 10114198 10114198 10/14/98 10/14/98 10/14198 10/14198 10/14198 10/14198 10/14/98 10/14/98 10/14/98 10/14/98 10/14/98 10/14198

INORGANICS mo/llQ mo/llQ mo/llQ mo/llQ mo/llQ mo/lla mo/lla mo/lla mall<a mall<a mall<a mall<a mo/lla malk
Antimonv 0.88 8 4.9 L 1 8 1.2 8 1.3 8 28.9 L 5.5 L 4.9 L 1.2 8 0.81 8 0.89 8 7.3 L 0.91 8 8.5 L
Cadmium 1.7 K 20.3 K 0.62 K 2.6 K 0.61 K 26.6 K 12.1 K 8.7 K 1.2 K 0.48 K 0.94 K 11.1 K 0.56 K 15 K
Chromium NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper NA 366 12.3 NA 9.7 666 796 121 16.9 NA 6.2 467 NA 315
Lead 21.1 K 42 K 11.4 K 63.9 K 19.5 K 624 K 245 K 281 K 54.4 K 11.2 K 12.6 K 266 K 14.8 K 449 K
Silver NA 13.7 L 0.05 UL NA 0.05 UL 50.6 L 14.3 L 5.2 L 0.12 L NA 0.05 UL 21.4 L NA 18.4 L
Thallium NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc NA 666 43.6 NA 41.1 156 446 377 596 NA 30.2 117 NA 113

SEMIVOLATILES uall<a ualk uall<a ua1l<a ualk
Benzo(a,h,i)pervlene NA 31 NA NA 4 U NA NA 97 NA NA 39 U NA NA 4
Indene 1,2,3-cd)pvrene NA 43 NA NA 49 J NA NA 13 NA NA 39 U NA NA 54
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8 - PodIY.~.conaldertdto~.".rt1fKfo'bIan1eon1.rr*lIfun.•rv:lU1ouldr'Ot~~~prt'Mnt
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Ul - ~K1.ctrnlJl.COt'lalderedbCINdkJwduelo'.~nc.-o'led1nIcalq.JIllycontrolc:rhlil.

UR - ~tec:t.dr""'''co''''''.clr.nJUtw.dulIto ..~~ollec:l'JrlCat~lfye«trolcrt.l1a.
NA. - No rnul .. • n"'~/.pelk.IbMI lot v- 1JlI"",,,I~ I'l trW-amp.
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TABLE 3-3
FINAL VERIFICATION SAMPLE RESULTS

EXCAVATION 2A, AREA A
NAWC, WARMINSTER

Sample 10: V5-2A-05WE V5-2A-06F VS-2A-06S VS-2A-07F V5-2A-07S V5-2A-08F V5-2A-08S VS-2A-09S V5-2A-l0F V5-2A-llF V5-2A-llS V5-2A-12F V5-2A-12S V5-2A-13S
Field Samole 10 VS-2A-05WE V5-2A-06F VS-2A-06S VS-2A-07F V5-2A-07S V5-2A-08F V5-2A-08S V5-2A-09S VS-2A-l0F V5-2A-l1F V5-2A-l1S VS-2A-12F V5-2A-12S V5-2A-13S
Sample Dale: 10114198 10114198 10114198 10114198 10/14198 10115198 10/14198 10114198 10115198 10120198 10114198 10120/98 10/14198 10114198

INORGANICS mllika mllika mllika mllika mllika mllika mllika mllika mllika mllika mllika malk mg/ka mg/kg
Antimonv 0.58 B 0.92 B 0.47 B 0.63 B 0.99 B 1.1 L 0.77 B 0.8 B 30.2 L 2.6 L 1.3 B 0.86 L 0.39 B 0.96 B
Cadmium 0.14 K 1.9 K 0.26 K 0.4 K 0.51 K 1.9 0.78 K 0.21 K 14.6 3.5 1.1 K 0.52 0.06 K 1.2 K
Chromium NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 9.3 NA 5.7 NA 23.4 NA 12.9 10.2 NA NA 2 NA 10.6 16.1

Lead 16.2 K 62 K 13.7 K 21.8 K 17.2 K 57.4 J 25.7 K 11.8 K 811 J 107 J 28 K 32.8 J 4.4 K 59.9 K

Silver 0.05 UL NA 0.05 UL NA 0.05 UL 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 32.2 NA 37.2 NA 63.1 23 NA NA 337 NA 16.2 59.8

SEMIVOLATILES ullika ullika ullika ullika ullika uelk ualko

Benzo(g.h.iloervlene NA NA 41 U NA 55 J NA 2 5 NA NA 28 J NA 31 J 36 UJ
Indene 1.2,3-cd)pyrene NA NA 41 U NA 72 J NA 25 44 NA NA 32 J NA 31 J 36 UJ
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TABLE 3-3
FINAL VERIFICATION SAMPLE RESULTS

EXCAVATION 2A, AREA A
NAWC, WARMINSTER

Sample 10: VS-2A-14S VS-2A-15S VS-2A-16S VS-2A-17S VS-2A-16S V5-2A-19S VS-2A-20S VS-2A-21S V5-2A-22S VS-2A-23S CLEAN-UP GOALS
Field Sampla 10: VS-2A-14S VS-2A-15S VS-2A-16S VS·2A-17S VS-2A-16S VS-2A-19S V5-2A-20S VS-2A-21S V5-2A-22S VS-2A-23S
Sample Dale: 10/14/98 10/15/98 10/15198 10/15198 10120/98 10120/98 11/19198 11/19198 11/19198 11/19198

INORGANICS malka malka malka malka malka malka malka malka mg!l<.g mg!l<.g mal1<a
Antimonv 4.7 L 0.3 B 0.87 L 10.8 L 0.8 L 0.63 L 0.58 B 0.69 B 0.82 B 0.47 B SS-50/SubS-113
Cadmium 6.9 K 0.03 U 0.3 11.1 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 20.2 see note
CaDDer 155 17.2 L 388 L 281 L 35.5 J 25.9 J NA NA NA NA see note
Lead 295 K 8 J 22.6 J 34 J 35.2 J 38.2 J 18.7 10.1 16.4 25.3 SS-l ODO/SubS-l 75
Silver 7.3 L 0.08 UR 0.97 L 9.5 L 0.31 0.57 NA NA NA NA see note
Thallium NA NA NA NA NA NA 0.41 U 0.42 U 0.4 U 0.39 U see note
Zinc 434 28.5 L 80.1 L 626 L 87.4 83.5 NA NA NA NA see note

SEMIVOLATILES ual1<e ualke ual1<e uelk uglk ug!l<.e
Benzo(g,h,i)perylene 44 J 19 38 U 25 J 53 J 44 NA NA NA NA see note
Indeno 1.2,3-cd)pvrene 5 J 22 38 U 33 J 69 J 48 NA NA NA NA see 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 3-4
FINAL VERIFICATION SAMPLE RESULTS

EXCAVATION 2B, AREA A
NAWC, WARMINSTER

Sample ID: VS-2B-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 37 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 (CRQLl.
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

LIDOCUMENTS/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-02S VS-2C-03S VS-2C-04S CLEAN-UP GOALS
Field Sample ID: VS-2C-01F VS-2C-01S VS-2C-02S 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 U 47 J 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

UDOCUMENTS/NAVY/6883/03900S.XLS 3-15



TABLE 3-6
FINAL VERIFICATION SAMPLE RESULTS

EXCAVATION 3, AREA A
NAWC, WARMINSTER

Sample 10: VS-3A·01S VS-3A·02S VS-3A-03S VS-3A-06S VS-3A-07S VS-3A-08S VS-3A-09S VS-3A-11S-D VS-3A-12S CLEAN-UP GOALS
Field Sample 10: VS-3A-01S VS-3A-02S VS-3A-03S VS-3A-06S VS-3A-07S VS-3A-08S VS-3A-09S VS-3A-10S VS-3A-12S
Sample Date: 10/23/98 10/23/98 10/23/98 10/23/98 11/06/98 11/06/98 11106198 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 U 76 U 76 U 38 U NA NA NA NA NA see note
Acenaphthylene 12 J 89 J 66 J 33 J NA NA NA NA NA see note
Anthracene 14 J 22 J 65 J 1 J 17 J 79 J 21 J 67 J 13 J 540
Benz(a)anthracene 61 12 34 J 48 9 46 11 39 65 2,300
Benzo(a)pyrene 65 12 4 J 49 13 63 14 5 79 2,500
Benzo(b)fluoranthene 8 13 47 J 58 NA NA NA NA NA see note
Benzo(g.h.i)perylene 15 J 32 J 11 J 11 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 11 43 J 51 NA NA NA NA NA see note
Dibenz(a.h)anthracene 63 J 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 J 76 U 76 U 28 J NA NA NA NA NA see note
Indeno( 1.2.3-cd)pyrene 2 J 38 J 13 J 14 J NA NA NA NA NA see note
Naphthalene 38 U 76 U 76 U 38 U NA NA NA NA NA see note
Phenanthrene 7 52 J 33 J 46 NA NA NA NA NA see note
Pyrene 94 17 59 J 92 NA NA NA NA NA see note

Data Oual~iers:

J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Ouantitation Limit (CROl).
U-Value is a non-detected result as reported by the laboratory
NA - No result 'S avactable/appllcable for thIs parameter in thIs sample
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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 sample 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-51). 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 ounng these excavations.

In general, a variety of metal objects and debris were observed ounng 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, cables, 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.

UDOCUMENTS/NAVY16883/039005 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 \TS. I\'C.
!lllil Clark A \ <::nu<::. Suite 3 • King of Prussia. P:\ 19406-1433
(() 10) 491-9688 • FAX (610) 491-9645 • wllw.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:

Subject:

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

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 CTtNUS) 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 evaluallOn Indicate that the UCL for Cadmium IS

100 mg/kg (see attached spreadsheet) This concentration IS greater the clean-up goal. The
relatively low number of samples contained Within the database combined With the distribution of
the data inflates the value of the UCL calculated for the excavallOn, 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 samples).
The remaining 3 samples contain Cadmium at 4 9 mg/kg. 11.2 mg/kg. and 43.8 mg/kg This
distribution within this relatively small database results In a calculated UCL greater than the
maximum detection. EPA risk 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 remalhlng
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 excavallOn. It is further
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Mr. Lonnie Monaco
Naval Facilities Engineering Command (NAVFACENGCOM)
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recommended that the Navy present these findings to the BCT for resolution before the
excavation is backfilled.

Re$)~(
AI..............,.:..---

.../ Garth Glenn '
Project Manager

GG/ejc

/,,'1

c Tom Ames (NAVFACENGCOM)
Tim McAntee (NAVFACENGCOM)
Steve Lehman (NAVACENGCOM)
Darius Ostrauskas (EPA Region III)
April Flipse (PADEP)
Neil Teamerson (B&R Environmental)
Jeff Orient (B&R Environmental)
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PRELIMINARY DATA SUMMARY
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Date Reported: 10/27/'8:.at: #: C8J210117

P~ER

Teb:a Tech litJS. Inc
NA,WC WARMINSTER, t:l£NNSYLVANIA
Project NumQer; CTO NO. 0252

REPORTING AllmLYTIc::.L
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aient sampJ.e ID: VS-A-lA-17
Sample~: 001 Date Sampled: 10/20/98 08:50 Date Received: 10/21/98 Matrix: SOLID

Trace Inductively Ceupled Plasma (ICP) Metals
eacmium 4.3.8 0 _2'

Reviewed
SW846 6010B

Inorganic Analysis
Total. Residue as

Percent SaJ..ids
78.3 t

R.eviewed
K:AJnr 160 _3 !!CD



TABLE

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

NAWC WARMINSTER, PENNSYLVANIA

Notes

12

~'d~fl~l:f!li~~~~~~~,·I~~f.
nNIdom '~i ~'iif~ ~." ~ Site o.ta :~l~~! :.~:

I I I nonparametnc (a••umed lognorm )

~~~f~
W-nom1: IW~I '~Table

o469 I 0.8076 I 0.859

~:T~!~~~:lill(t.~!,iUI1iUI1.·~·tt··~.'lKi;ro-., 1';1, ,~~~, .'or n. ~ '. Standard 0e'Ita1i0n ,SiteRe~
5.0518 I 2.04 I 5 18

", UPfMl!85.~:r
~~~,~

'iuCL)o!t ug;
100

:', Maximum, 'I.i'" ~epresenlallve ..,..,.! ;;"·C!~S;li,j "'i.~.·"Cbt' '.r., .,.. ,,; t
.rOSnMt ~e' I~ '1~ _ . ~Ibation 1~'"

Concentration (lOwer of UCL \OS M~j

43.8 I 43.8

Unrt. are mg!l<g
Number 01 ,ample re.ult. e.dude. rejected dala or blank'Qualdoed data Dupl'cate. ale consolodated into one re.ull. Non·detected re.ulls are treated as present at one·hall the detection limit in all calculations

Stat..hcal d'W,but"", 01 data .. determ,ned u.rng Shapuo-W,lk le.t '0< n <= ~O. Shaplro-Franc,a te.t lor n > 50 Statistical signrticance level i. 0.05.

Fo< N>IO a ne<mal d,.t,rbuhon" a..umed d the lest stahslte W·norm ">: than Ihe reference vafue (W·lablej, and W·nonn > W-Iognorm
FOf N>:z 10. a lognormal dlstlfbution IS assumed rf Ihe 1~51 stah5tlc W lognorm IS >: (he reference value (W·(ab'e). and W·lognorm >= W·norm A lognormal distribution IS assumed rl neither distribution is >= the reference value

-For N< 10. the mallmUm concentration IS selected as the representalrve concentrallon. although the fl"ed distribution type is shown for information only.

H·vafues and standard dev'al",n, cd log·transformed data are used to calcutate the UCl d dala ale assumed to be lognormally distributed Siudent's T·values and standard deViations are used lor normally distributed dala.

ArJthmetJc mean indudes po~rtlve detechC)Os and non·defected resul1\ (dete-chon hmlts are divided by two)

The representat,ve conce'!trahon IS selected as the lower of the 95 % UCl on the mean and the ma.imum positive 51te concentration
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October 7, 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:

Subject:

CLEAN Contract No. N624272-D-1298
Contract Task Order (CTO) No. 2S2

Verification Sample Analysis Results for Removal Activities at Area A Site 1A
Naval Air Warfare 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 TtNUS 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 samDles 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
onglnal verification sampling (after removing the sample results from the sOlls/matenal that had
been further excavated) to allow for a complete statistical evaluation of the site. The analytical
data set was statistically evaluated according to the methods outlined In the referenced
Septemoer 10. 1998 correspondence and as descnbed In the August 20. 1998 Venflcatlon
Sampling and Analysis Plan to determine If clean-up goals had been attained The results of the
statistical evalualJon are presented in Attachment 3. In additIOn indiVidual sample results were
compareo to the Preliminary Remediation Goals (PRGs) established for the site.

A review of the data indicates:

• No Chromium results (UCL or maximum detected concentration) exceeded the
PRGs. Attainment goals have been met for thiS compound.
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• The UCL for Cadmium (1.250 mg/kg) exceeds the PRG (76 mg/kg). Sample
VS-A-1 A-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 sample 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 only 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-1 A-12. It is 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 resampled 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.

:;i""{J
Garth Glenn
PrOject Manager

c Tom Ames (NAVFACENGCOM)
Tim McAntee (NAVFACENGCOM)
Danus Oslrauskas (EPA Region III)
Apnl Flipse (PADEP)
Neil Teamerson (B&R Environmental)
Jeff Onent (B&R EnVIronmental)
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~.~ F~D 70:' VOAs I aant,4·0 Sample LC:Q:::::-: ~:.ao

U ;0:' SVOAI , CWX.4·0

L! Ie:. f'"IIt>C& I CW1L 4·0

U IAl.MIlIaa , .·0

U ;;'¥'anGII , .·0

f7'. r ", ..... .., I 4 ~r.

r.,,- r/a._r_ ,.- I IJ VC:

I
I
I

..seTVatlCns ano Notes

~ Duplicate sample taken ~ -

.' ,



SOLIDlSOIUSEDIMENT
SAMPLE LOG SHE=:

TETRA TECH NUS, INC.

o,g.
o
D

Surface Soil
Subsurtac:e Soil
Sediment
lagoon/Pone
Other _

Project Site Numcer __...:..6~R~8...;;3::-- _
Source Numcer _"",V_~,,--- A__- /-.;..A...;....-_'_/_F _ Source Lc::a~cn A o:c; A [J«(" vel 0" • /A

Samote Meme:J:

I Comnoslte ~arm:II~ Oata I5-f",,!t!-H ~+c2<? / 7;0 eve! Samole I Time I Coler ana Oescr:::::::1 IDecm :::amplea: I" I I I-
~ I I

-
ISamole Date &. Time: I "'"'-. I I I10/ / Ic;';{ /] (y'~ "k I 1Samclea oy:

I
I ~ I ,

/r) ... If "'./ .,,:dI;; r rJ ,
~ ,

I
I 1/\) IJ, ISjgnawre~s,:

I
. I I I>

Sfn~ U~n-4'L- I I I
I I "" ISample Type .. I I "" IEl Low Concentration , I " I0 High C:::nc:ern:rcnion I I ~ I

;E1GIab Samole Data I0 Composite Cc:or I Desen:::::n: lSane. ClaY. Orv, MOIst. Wet e!c.: Iri Grab· Comoosrte

I \
..

..: ~_ • .1 _, - - ,'.,,;~~Analvsls , Preservatrve: ,'. -~
• I'" --0 iC:' YOM I cane. 4°C Samo:e L====n ~.1ac

U 7C:.SYOM I aanL 4°Co iC" Fe5l1tJCas I cwx.. coc
LJ iAl.MltaLJ 14°C
U CyatUOl ,4°C

m f ,,,'~ ~,'" I 4 vC

r'Yi C;"'c~,,,,,, I (J vC

I
I
I

ObservatIons ane Notes

io Ductic:ate sample taken, I- 1
I
I
I

i

.'.



SOLID/SG1USEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

o£,
o
o

Suriace Soil
Subsuridce Soil
Sediment
Lagoon/Pone
Other _

Preject Site Name 0.J /" '" <7'" /' / J\ w ( f.A/" ," ... ." rlc-- Project Site Numcer __...;;;b~R.:..·.;;;;,·8..:3~ _
Source Numcer _-'V_I\_-.....;"A..;..._--.;.,/..,:A-.;.,_.....;./,,;.;{ _ Source Lcc:oncn 11 fCC ~\ [,( ( (., vc, (0" . j A

,

Sam~le Memo:::: Comooslte Sarrn:le OCita ,
..s-f"'";,,,~~ C;+ce / h-o'vc ( Samole , Time I Color ana Oescr.::-::C:1 \Deem SamClec:

I'" I I I- '- .,

"'" I I ISamcle Date & lime:

t "'" I I I-If.) / I / '7 )' I"] /) 'i... I ISam;JlE~O cy:

I
I ~ I I/f) &, If /,/oJ CJ V Il:rrJ I ~ I I
I 117/1 ISignawrelsJ:

I
·1 I

? I
~ L; ;~.ll.nA1.-- I , S

•
)

I I <z::
Sample Type I I ~S Low ConcentrGticn I I ~ ICl High C~:1C:entr.roon t I ~ I,EJGrab Samols Data I0 Composite Co:or I Desc:r::::-:::::m: (Sane. C:av. Orv, MoISt. Wet ere.: Iri Grab· Comc::srte

1 IAnalvsls I PreservatIVe: - - - < ~ ..~ .. ,.
: 0 ,I'":' ... _........ ,

0(. .... /o iC~VO~ I Cant. c·C Sam::e LC=:l::::1 t.1ac
U iC~SVOAs , CW1t.4·C

o iCl. ?esll"'CfU , cant.. C"C

U ,AI. MeUilS , .·C

o CVillUCI- f .·C
p<1 I"' .-t'. _ ...... I "uc
~ r;...~- ........ f u "c..

f
I
I

Ooservanons ane Notes
!
!

:J Duelicate samCle taken ~ -

,'.--



Attachment 2



QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

.. ---- .... ----- ... _----- .. _.------ ... ------ .. ------ .. -._--- ... ----- ._------._------._._---._.
7he results shc·r,n below may still require additional labora~ory review and are subject to
change. Action:; taken based on these results are che respons~bility of the data user.
-- ... -------- ..... ---- ... ------ .... _----- ... _------ .. -------._.-----_._.--- ...._---.-.-----_.-

PAGE 1

Date Reported: 10/05/g8Lot t: CaJ020122

PARAMETI:R

Teera Tech JIIDS. IDe
NAWC WARMJ:NSTER, PENNSYLVlw.''UA
Project NUmber: CTO NO. 0252

REPORTING ANALYTICAL
RESOL~ LIMI"!" :::.UN=I.::.~.:;:S :,:ME=TH=O::::D=-- _

C1.ienl: Sample m: VS-A-lA-11
Sample #: 001 Date Sampled: 10/01/98 07:34 Date Received: 10/02/98 Matrix: SOLID

Trace Indue ively Coupled Plasma (ICP) Metals
Cadmium ND 0.57
CbrCmium 7.0 1.1

Inorganic J,.: ,.l.lysis
TOl:al. Res": '.ue as

Percm1l: Sol.;Lds

mg/kg
mgjkg

Reviewed
SW846 6010B
S1iJ866 6010B

Reviewed
HCAW 160.3 HOD

Client Sample m: VS-A-a-l.O
Sample #: 002 Date Sampled: 10/01/98 07:37 Date R.celved: 10/02/98 Matrix: SOLID

Trace Induc~~vely Coupled Plasma (rep) Metals
ca.dllliUlll 0.08 B 0.59
Cbrc:I:Dium 2~ • 5 ~ • :2

B uamual reowI ; ".-1& ia .. 1IaaII ill.

!U>NlIa..,.j rcponu." IiIDiu bavo ....... ..tjuMal ier dry_,ar.

Reviewed
SW846 601DB
SW846 601DB

Inorganic Aualysis
Tocal. Residue as

Percent SOlids
85.2 t

Reviewed
!CAW 160.3 KJD

c:::1i.enl: sample ID: VS-A-lA-09
Sample #: 003 Date Sampled: 10/01/98 07:40 D6te a.oa.ved: :0/02/98 Matrix: SOL:O

Trace Inductively Coupled Plasma (rcp) Metals
Cacmuum ND 0.59
Clrcmium 24.0 1.2

SW846 6010B
S..8<l6 6010B

Reviewed



'-'_I (.,0_

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

The resul~s shown below may s~ill require additional laboratory review and are subject tochange. Actions taken ~sed on these results are the responsibility of the data user.

Lo~~: CBJ020122
Tetra Tech liDS. Inc

NAWC WARMINSTER, PE:NNSYL~IA

Project Number: CTO NO. 0252
ImPORTING

RESUL~ LIMIT UNITS

PAGE 2
Date Reported: 10/05/98

ANA:i:;r:rIc;..I.
ME'I'HCO

Client Sample m: VS-A-lA-09
Sample #: CO} Date Sampled: 10/01/98 07:40 Date Received: 10/02/~8 Matrix: SOLID

Inorganic Analysis
Tota.J. Residue as

Percent: So1i.ds
84.5

Reviewed
!CMIW ~60.3 .m

Client Sample m: VS-A-lA-U
Sample ~: .004 Date Sampled: 10/01/98 10: 00 Date Received: 10/02/96 Matri~: SOL:rD

Trace Inductively Coupled Plasma (Iep) Metals
Cadmium 335 1.7
C1rcmium 6050 3.4

ID!I/kg
ID!J/kg

Reviewed
SVU6 60~OB

SWU6 60~OB

Inorganic Analysis
Total Residue as

Percent Solids
59.7

Reviewed
Ml:AWW 160.3 !IJD

Client sample m: VS-A-1.A-14
Sample~: OO~ Date Sampled: 10/01/98 12:00 Date Rece~ved: 10/0:/96 Watr~x: SOL:~

~race r~cuc~ively Coupled Plasma [ICP) Metals
CaC:niI.:.':I NO 0.57
~um 13.4 1.1

DIg/kg
mg/kg"

Reviewed
SWB46 6010B
S.846 60l0B

Incrg&n~c Analysis
Total Residue as
~ SoLids

87.7

(Continued on next pagel

Reviewed
ICAJrW 160.3 MOD



QUANTERRA l£NCORPORATED

·PRELlMINARY DATA SUMMARY

The results shown below may s~ill require additional labora~ory review and are subject ~ochange. Aceioos taken based on eheseresul~s are ~he responsibility of t~e da~a user.

PAGE 3
Daee Reported: lO/OS/~8

Lot #: C8J0201~2

PARAMETER

Tet:ra Tech J!IOS r Inc
NAWC WARlIIINSTER. PENNSYLWWIA
project Number: ero NO. 0252

REPORTING ANALT:"Ic::AL
RESULT LIMIT :::.ON=I~T..::S~__ ::ME=T1,;,;Ho,;:;O=D__

o

_

o

, _

C1.ient Sample ID: VS-A-1A-26
Sample~: 006 Daee Sampled: 10/01/98 12:07 Daee Received: 10/02/98 ~~:rix: SOLID

Trace Induc~~vely Coupled Plasma (ICP) Metals
Cadm~um ND 0.57
Chromium 11.4 1.1

mg/kg
mg/kg

Reviewed
SW846 6010B
SV846 6010B

Inorganic Analysis
Toea! Residue i15

Percent: SOl.i.ds
87.6

Reviewed
.K:AliW 160.3 MOD

Cl.ient Sample ID: VS-A-lA-13
Sample #: 007 Date Sampled: 10/01/98 12:15 Date Received: 10/02/98 Matrix: SOLID

fi"ace Inductively Coupled plasma (ICP) Metals
CAdmium NO 0.57
O1rc:IIUum 7 •~ 1.1

mg/kg
mg/kg

Reviewed
SW846 6010B
SW846 6010B

Inorganic ~:ysis

Total Re6~ as
Percent: Solidi;

88.0
Revl.ewed

I!CAllW 160.3 KJD

alent sample ID: VS-A-lA-1S
Sacple #: 008 Date Sampled: 10/01/98 13:00 Date Recel.ved: 10/02/98 Ma~r:..x: SOL:::D

~ace In~ctl.vely coupled Plasma (rCp) Meta15
c:a.dIIIlium 0 .0' B 0 . 55
O1rcmium 48.3 1.1

•~ ._"'aL.
a- 0Ild --.__.... -;.-I fvr4", ........

(Continued on neX1: page J

SV846 6010B
SW846 6010B



QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY
-------------------------------- ........•.............. _.----------------_ ... -.------------ ...The results shown below may seill require additional labcra~ory review and are subjece tochange. Actions taken based on these results are ~he responsibiliey of the data user.

Lot #: CSJ020122

PARAMETER

Tecra Tech 1IItJS. lAc
NAWC ~NSn:R, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING
RESULT LIMIT ON'!TS

PAGE 4
Date ~ed.: 10/OS/98

Cl.ienc Sample lD: VS-A-l.A-l.S
Sample #: OO~ Daee Sampled: 10/01/98 13:00 Date Received: 10/02/98 Maerix: SOLID

Inorganic &.alysis
TDca.l ReG i I me as

Percwn: ;"olid&
l

R viewed
K:AJnl 160.3 !IJD

Cl.ient sample ID: VS-A-JA-1.6
Sample #: 009 Date Sampl&d: 10/01/98 13:15 Date Received: 10/02/98 Ma~rix: SOLID

Trace Induc~ively Coupled Plasma (Iep) Me~als
cadmium 4.9 0.56
Chramium &12 1.1

Reviewed
SWM6 6010B
SWlK6 6010B

Inorganic Analysis
Total. Residue 85

Percenc Sol..:i.ds
90.0

~viewed

ICAJlW 160.3 !IJD

Cl.ien~ Sample ID: FB-1001.98
Sample #: 010 Date Sampled: 10/01/98 13:45 Date Received: 10/02/98 Matrix: WA~ZR

Trace Induct~vely Coupled Plasma (ICP) Meeals
cadmJ.Wll NO 2
Cbrcmium 1_~ B 10

ug/L
ug/L

SW846 6010B
SW84E> E>010B

Reviewed



Attachment 3



TABLE

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

NAWC WARMINSTER, PENNSYLVANIA

Number 01 Degr&el Statistical Results ot Shapiro-Wilk or Table Value lor Standard Arithmetic Upper 95 % Maximum RME Exposure

Sample ot Distribution Shapiro-Francia Disbibutlon Tests Hoos (Lognorm.) Devlation Of Log Mean ot All Conlidence Limn Positive S~e Point

SutlstIInce Results Freedom ot Sne Data W-norm. jw-lognorm I W-Table Of To .. (Normal) Standard Devlation Sne Results (UCl) on Mean Concentration Concentration

Cadmium 12 11 nonparametTic (assumed lognorm.) 03419 I .~7~6~ IQ~~9 6.0123 248 29.4 1250 335 335
Chromium --

--- -----. -
nonpa;ii;;'et,ic (assu;;'ed iOgno;ni j a4005 - .. 50517- -- 204 "614 9360 . 6-050

....
605012 11 0.8317 0.859

Unns are mglkg for inorganics
Number of sample results exdudes rejecled data or blank-Qualdled data Duphcales a'e consohdaled inlo one result. Non-delecled results are treated as presenl al one-hallihe detection limit In all calculalions
Statislical drslnbutlon 01 dala is delermined using Shapirc>-Wilk lest lor n <= 50. Shapiro-Francia lest for n > 50. Statistical signdicance level is 0.05.
For N>=10. a normal diSlribution is assumed d Ihe lesl stalistlc W-norm is >= than the reference value (W-table). and W-norm. > W-Iognorm.
For N>=10, a lognormal dlstribullon is assumed if the test slatlstic W·lognorm 15 >= the reference value (W·lable). and W-Iognorm, >= W-norm A lognormal dlstribullon IS assumed If neither distribution is >= the reference value.

-For N< 10. the maw.lmum concentratIOn is sel~cled as the represenlallve concentrallon. allhough the 'itted distribution type is shown 'or information only.
H-values and standard devlatlon5 o1log·lransform~ddala ar~ u5~d to calculate the UCl rf data are assumed to be lognormally distribuled Sludent's T-values and standard deviations are used for normally distributed data

Arithmetic mean indudes posl""e delecllons and non-detected results (detection limits are diVided by two)
The representative concentration IS selected as the lower of thE." 95 % UCI. on the mean and the malomUm pOSitive Srte concentration



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. Pennsylvania 19113

Reference

Subject:

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

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 walls at 1a and from the floor and the walls at 1b The sample locations and descriptions are
summarized in Table 1 and described In the sample log sneets (Attachment 1).

TABLE 1

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

SAMPLE NO. LOCATION DEPTH (tt) I COMMENTS

I
VS-A-1A-01 SE wall. Excav 1a 4-6 ' lionl orown Silty sand
VS-A-1A-02 SE wall. Excav. 1a 6-8 : Dar", reo clay sludge
VS-A-1A-03 NE wall. Excav. 1a 5-6 I Dar", red clay sludge
VS-A-1A-04 NE wall. Excav. 1a 2-3 I BeIge Sill
VS-A-1 A-05/25 NWwali. Excav. 1a 8-9 ! Orange- Orown Silty sand
VS-A-1A-06 NW wall. Excav 1a 5 Dar", crown sandy silt
VS-A-1A-07 SW wall. Excav. 1a 5-6 I Dar", red clay sludge
VS-A-1A-08 SW wall. Excav. 1a 6-7 ; Dar", red clay sludge
VS-A-1 B-01 Floor. Excav. 1b 10 I Red Crown tan Silty clay
VS-A-1 B-02 Floor, Excav. 1b 10 I Red brown tan Silty clay
VS-A-1B-03 Floor, Excav. 1b 10 I Red brown. tan Silty clay
VS-A-1B-04/24 Floor. Excav. 1b 10 I. Red brown tan Silty clay
VS-A-1 B-05 SW wall. Excav. 1b 7 I Reddlsn brown Silty clay. possibly

! sludge



C-51-9-8-18
Mr. lonnie Monaco
Naval Facilities Engineering Command (NAVFACENGCOM)
September 10, 1998 - Page 2

SAMPLE NO. LOCATION DEPTH (tt) COMMENTS
_...-

VS-A-1B-06 SW wall, Excav. 1b 6-8 Reddish brown clayey' :; ,
~

_o·.JIY

sludge
VS-A-1B-07 SW wall, Excav. 1b 6-8 Grayish red clayey silt
VS-A-1 B-08 NW wall, Excav. 1b 3 Tan silt
VS-A-1 B-09 NE wall, Excav. 1b 5 Reddish brown silty clay.
VS-A-1 B-1 0 NE wall, shelf area, 5 Dark red clay sludge

Excav. 1b
VS-A-1 B-11 E wall, Excav. 1b 6-7 Reddish brown silty clay, possibly

sludge
VS-A-1 B-12 NE wall, shelf area, 5 Black grit

Excav. 1b

Sample locations were selected based on evidence of waste material and to ensure adequate
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-1 B-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:

• No TCE results (UCl or maximum detected concentration) exceeded the PRGs.

• 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 IS 16.161 mg/kg.
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• The UCL and maximum detected concentration for Antimony in 1a is less than the PRG.

• 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.

• 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.

• 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

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

• 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.

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

• The UCL and maximum detected concentration for Antimony in wall samples from 1bare
below the PRG.

• The UCL and maximum detected concentration for Cadmium in wall samples for 1b
exceed the PRG. Samples VS-A-1 B-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-1 b-12) indicated no concentralions above the
corresponding Federal indastrial 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 Pennsylvania 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 SOl'" 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. It IS 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 calculated 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.

• 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-1 B-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 area of sample
location VS-A-1 B-12 in order to remove the "black gnt"" matenal. This course of action is
deemed prudent based on the matenal's high lead content and relatively shallow
occurrence, even though no cleanup cnterion 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-1 B-05 and -11
should be resampled after excavation and analyzed for Cadmium only. The excavation
wall in the vicinity of sample VS-A-1 B-12 should be resampled after excavation and
analyzed for Lead.

Results from the Pesticide/PCB analysis of the "black gnr matenal encountered in 1b (sample
VS-A-1 B-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.

ReiJ~~y,
21~n v

PyOject Manager

/
GG/ejc

C: Tom Ames (NAVFACENGCOM)
Tim McAntee (NAVFACENGCOMl
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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SOLIDfSOlUSEDIME~lT

SAMPLE LOG SHES
"l TETRA TECH NUS, INC.

Surface Soil
SubsUriGce Soil
Sediment
LagecroPcne
Other _

Source Numcer V5 - A- I 4- - C' I

Prcjea Site Numcer -:.;~..:~......,~?~~ _

Sample Metnec: I COmtlcsrre Samtlle Oata ,
IvaGk~r':; Lrk!'~ /5' S +10'"./1' I Samele I TIme ,

Cc1ar ane Oesc:r::::Icn IDeetn SamClee: I -........ I I It(- b'
~ I I ISamcle oat &. Time: "- I I Iq/;) q"$ 1550 ''l. I ISamplea cy:

I I ~ M / I ,
}J'v

l , "',(f t I
1 I ISignawre(s): ., "'t I

fJ~vLL 1 I " I
I I " Isample Type , I "'" \~' Lew Concentra1icn , I "" 1C1 High Concentration 1 I "- I[ZGrab SamcIB Data IC! Compcsrte Color , Oescr:~cn: rSane. C:av. Orv. MoISt. Wet. erC.l In Grab - Conmcsrte

J;q h ·b .." I+0.'" I I~ 'I SCI.,) IAnalvsls I PreservatIVe: .> ; ~ao¥'f
~I TCL VOAs I cane.4"C Sample LC::;QDon Mae

tN~
TCI.SVOAa , GaIL 4"C
TCl. pesupcaa , CIC1t. 4"C

,
~ 'f\ ,(

" • "t( \' " '< )< j( ',<"TA!.Mews I·-C ~....
Cvanaae '.-C v....

"
!)j,g A I ,., .... rQd",,"u... C//)I" ;, •r J... .. (11-' -; " ,.,

,
I

~T(F '1 0 e..
I

I
. . • I; •ObServ3ucns ana NOIBS ..

1- "tc
'"CI Cu~licam sampte takBn ~ '-:'

I. . •5iJ e'Wa, l{ S~Wlfre ~ I • Ir..
I 3
I-
I 43' •..
~----- -~~

. . I .. ";"~~~~ .~} ''''~:'.~.....
: ':'~•.~'i~"": ,. -:0 :......-



SOLIO/SGIUSEDiME?,lT
SAMPLE LOG SHE::
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SOLIDfSOIUSEDIME~jT
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~--~, TETRA TECH NUS, INC.
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SAMPLE LOG SHE=::
TETRA TECH NUS, INC.
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Source Numeer \} S . 1.\ - I /~ - ( "7
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SOLIDlS 0 IUS EDIME!'lT
'SAMPLE LOG SHEET

~--', TETRA TECH NUS, INC.
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SOLID/S OIUSEDIME!,jT
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TETRA TECH NUS. INC.
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SOLID1S0IUSE~IMENT
SAMPLE LOG SHE::

TETRA TECH NUS. INC.

I....·'-i
o

,Z.
o
o
CJ

Surface Soil
Subsur:acs Seil
Sediment
l.4gC::nJPonc
Other _

"rejeCt Site Numcer --:./-._.'_<7_'.,;,7;.,';.;::;.5 _

Source Numcer __\.;;.I_(_-_A_-~i_J?.;.__·_......;C;;..·_'--+;..... _ Source locatIon

SamCle Meme::::

-t " I, L ~ r' ! v , « (.
,

:; 5 ... .,.~ ._.. I Samole

Comt:::srre Sarm::le Data
Time , Coler ana Oesc:r.:::::::1

SamCle Dare 6. Time:
o h /'1'7

Decm Samolec:
......... I ('. '

. I ""-.V /~ I Ir. ~v hr., C"
"t-f I ISignawre(sJ:

I '" I I
r., U'iL '4 I,.J:J tv...- I,-J. '\..

I "" Isample Type I ""-. I

~
Low Concentration I ,

"- IHigh Concentration I ,
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v·(c!, L ... ,""1:1 ... 1 - ic> v
J

\
I PreservatIVe: I

:(~ ..... ~Analvsls ' ....
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I .... TALMawa , 4"C

~
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SOLID1SOI'USEDIMENT
SAMPL= LOG SHE::

TETRA TECH NUS. INC.

D
JE
D
D
o

Surface Soil
Subsurt<:ics Soil
Sediment,
Lagoon/Pene
Other _

Project S:le Numcer ~/-._'7...;.?_.~~ _
\ J S \ . ~Source Numcer 'I .- IJr - I I,,; - C ~ Soun:e Lc:::::otion

SamOle Memcd: I Conmoslte Sarm:ll~ Data I""""-/"k ~ ~,.? ~"r LiJ. '- <, bVi ~n· Samole I TIme I Colar ana Oescr::::::::'l IDeem ::'amelea: 1>'-", I I I
-v 7' I I ISam::::e Date 6. nme: I :>- I I IQ/::d=r'1 j~":? '> <::::i I ISamclea oy:

I
,,,,,,- , . /

,
I

I ",<2 I III. hihG 1(" t I ISignawre(s): ·1 ""'-, IlJJud, I I' I
I I "-

ISample Type I I ""'-
~ Lew Concentr.nicn ..- -" f I

"'" IHigh Concemration , I " IOGratJ Samcle Data Io Composite Color f Desc:r::::mon: {Sane. C:CiV. Orv. MOISt. Wet. etc.: Iri Grab - Comeosrte
doric ~rd Ib~.., t (' loy da..,.,; II AnalVSIS I Preservanve: ;; Hy
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SOLIDlSOlUSEDIMENT
SAMPLE LOG SHE=:

TETRA TECH NUS. INC.

CJ
)J!
oo
o

Surface Soil
SubsuriGce Soil
Sediment
lagoon/Pone
Other _

Project Site Numcer ...;!-:..,..;"7....;;,7_,;,;;;,.? _

\.' ( - I. _ i'~ - r. L.Source Num::er _.......,;/__Ll-......__,_...f ...\.;;..... _ Source Lc:auon

SamCle Memc:::

-!" .. r~il
Comocslte Samtlle Data I--r- \ ,~" k Lr,' i v', ~ I' ~ ~ <., Samcle I TIme I Color ana Oesc:n:::-::c:1 IDecm ::'amClec: , .~ I I I{- -:'7 i

"" I I I
c

Samc:e ware ~ j Ime: I ~ f I I0/2 !u<7 17z<:O ""-I I I5amclea cy:
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I
.,

'" I I
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,
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I I " Isample Type I I ""'- I
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SOLIDlS 0 IUSED1ME~lT

SAMPLE L:OG SHE=:
, TETRA TECH NUS, INC.

o
)A
oo
Cl

Surface Soil
Subsul'iQce Seil
Sediment
Wigeon/Pone
Other _

Project S:le Numcer ....;,1-_-_<:-'_'..;,;7'_';,;:;,5 _

Scur:e Numcer \j ~ -- ,~- i K; -- C 7 Source Lc:aDon

.u.

Same:e Meme::: I COrTmoslte Samnle Oata I~ VtJ (~ 1.,,..,- ~ i o!- .>- S I

Timev( I<. _-r + vr". ,-- I Samcle I I Coler ana Oesc:n:::::cn IDeem :::'amelec:

1"- I I I/ - v"
~ t I I

t _

Samc:e Date" Time: I ":> I I Ier/l/a7 l~ I ISamclea cy:

I
I ~7/1.L. I I
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I <:( I

. na _,
Signawre(s): ·1 I
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1 I I "-- I~

""
Sample Type I I ""-- ,

~
Law Concentration
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SOLID/SOIUSEDIME?,jT
SAMPL=: 'LOG SHE=:

TETRA TECH NUS, INC.

Tt o
~o
o
CJ

Surface Soil
Subsur.a::e Soil
Sediment
UigccnJPonc
Other _

ProJ'e- c:te Name .l.._. r""" A,' A • ., C:... _. f\ ... ..,.. Project S:te Nunmer -.,;.1-_<7....;;,7..,;.,;;;."5 _

Source Numcer \1 S - !1 - i 12 - r? Source Le::anon

Sam:::e Metne::
i I " (~ j.• .- ~ c'. ~ O· I Comcoslte Samcle Oata
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I ISignatlJre~s): .1 ~ I
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I I ........ Isample Type I I "-... I
~
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I~
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SOLIDlS0IUSE~I]ME?,jT

SAMPL= !...OG SHE::
TETRA TECH NUS. INC.

o
JE
D
D
D

Surface Soil
Subsur.a::a Soil
Sediment
Lagc::nJPc~c
Other _

Prcjec: S:!.e Numcer /-._'7~7_.;;;;,? _

Source Numcer \1'> - 4 - ; l? - :" q Source l..:::::<incn

Samcle Memcc:
. -r (r •• /Ie: L.J j J(i.:-='~

Deem Samplea:

Samc:e Date & lime:
c;hia<V <:)('

Samcleacy:

9. \,1 h6/ ('"
Signawre(s):

,J)c..JJ tviJL~
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I'",,:: :
I " ~: :
~----,~---';'~~+-7-1-------~l

I~----'~:-----.:-:--- ...l:
sample Type I I "'" \

~
Lew Concentration I I "'- IHigh Concentration I I "- ID Grab Samel9 Data I0 Composite Co~or I Desc::-::::::::n: I Sana. C:av. O:v. MoISt. Wet e!:::.l Iri Grab - Comccsite ~

-l C I I~, .... J

~': }.+-/ c fo v ::-t. ","tJ
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r • 1
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SOLIDfSOIUSEwIMENT
SAMPLE LOG SHE::

..,..---..~ TETRA TECH NUS, INC.

Source Numcer \/ 5 - A - i T:;- ; G

om
oo
CJ

Surlace Soil
Subsur.'ace Soil
Sediment
Uigccn;Ponc
Other _

Project Site Numoer -..;../-_<7__7;.,/·.;.;.5::..- _

Source Lc::::anon

Samcle Meme:: I CcrntlCSlte ~arm:le DCita I16 ;-:z ...,. :·v ,~ ., ",'(.'""' P .'1., .s .,( .~ ~ '_' ," I Samcle I Time I Color ana Oescr.::lCiI IDecm Samplec: I~ I I I-- :>' ~ I I ISamcle Date ~ lime: I "-=h. I Iq /J/a~ I "" t ISamplea oy:
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p' j I" I « I I. \til na , ....

I .... IA/
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"
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SOLID/SOIUSEDIME~jT

SAMPL=: LOG SHE:::
TETRA TECH NUS. INC.

T'C1 om
ooo

Surface Soil
Subsur.aca Sell
Sediment
Lago:::ruPonc
Other _

Project S;te Numcer .....;./.._<7--:."9_.;;;;.5 _

Source Numcer '!5- J.. - i ~ - ! 1 Source LC::GtlOn
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SOLID/SGIUSEDIME:IT
SAMPL: :""OG SHE::

TETRA TECH NUS, INC.

o Surface Soil
.J!1 Subsuri'G;:e Soilo Sedimento LagccnJPcncCJ O~er ___

Project Site Name ,L"r,...,. I'\iJHIIC ''1_IG.rm;"r/!!1"

Source Numcer \ .' :5 - I~ - i f2 - I)

Project Site Numcer -..:.(.._"7~7;:;.:.;,;."?::- _

Source l.c::ancn
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Deem ::3amplec:
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SEP 04 'SS 17 ~8 ~R Q
:~ r UANTERRA-PITTSBURGn 412 526 5571 TO 9161049156477411 ~.01/03

.lPfBaD1:lS~rd®
~

n

Fi\X

Did You Know:
To:

Tn 1997

ANALYTICA.L ST.-L'"1)AJU)S, llVC.

Recognized

Q{jAiVTERRA PfTTSB[/R GH
as

ONE OF 1: ~T TOP T£;.VLUJS
in the

£.VVIRONME:VTAJ.. L-tBORATOR YPROG1lAJ.l1

~ well as

P!:lone:

F:1,''<::

cc:

ONE OF THE .- OP UBORATORJE5
in the

£VTIRE E:.VVIRC .-7'Yf'EJ\7AL COMJ',fl.;7'IITY.

VISIT OCR WEB SITE AT

www. Q'~ "4JVTER.RA. COl';/

From: VER.ONlc:a BORIO'!

DIRECT DLAL (~12) g20-21~8

______.-" L, ---..

h. iaConll2cion canain,- in t!lc C2csimilc Q':lIUmisJion g pnYil~d ~ad c:olltidetlmJ iaformaaoll. ial2flded ol11y for the use DC cta
''vida21 or eaetty Qsal, ,:aDoye. It me re:lG.r of dlil meus~e i3 :"lOT ttl. Lalle!lded ruipia1t. you ~r"I b_by aotified dl2t :aa"

IIIU1aDoD. disaibuDOl'. "f c:.op~ of mil c:.oauaunic:uioa is SD"ictJ:, prolubite4. 1! you by. reajved mis cammlUli=aon ill rrTOf. plese
med.iueiy noofy llS by II! ~pboa.. Th2ak you.



SEP 04 •S8 17: 28 FR QUANTERRA-P I TTSBURGH 412 026 5571 TO 91611214':)1 c:;.::...; ;-,,<' ~.- . J2/09

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

The resul~s shown below may s~ill require additional labora~ory review and are subjec~ to
change. Actions taken based on these results are the responsibility of the data user ... -- --_ _--------------

ANA,IST: ::.L

PAGE l.
Date Rapo~: 9/04/98

Tetra Tedl litIS, Inc:
NAWC WARMINSTER. PENNSYLVANIA

Project Number: CTO NO. 0252
REPOR.TING

__________ RBSUI.'!' I.!MIT .::UNI=.:T-=S~__ a.=ME~I.:.:f!.;::.'::=.= _

Lot #: C8I030l.23

C1.ieDc Sample m: VS-A-1B-Ol
Sample #: 001 Date Sampled: 09/02/98 ll:33 Date Received: 09/03/98 Ma~rix: SOLID

Trace Induc~ively Coupled Plasma
C&dari.ua
C1ra:aium
AntimcDy

(ICP)
226
8070
28.5

Metals
1-7
8.5
8.5

mg{kg

1DlJfkz:J
mgfla3

Reviewed
S1f846 6010B
SW846 6010B
S1fB4G G0108

volatile Or~anics by GC/MS
T.rich1aroatheoe 2.G J 8.2

Reviewed
SW84G 82G08

J EllimaIDlI"";L R.aNll"" a- ill.

RauIlI CID4 rcpottJ< ~ liIIliIa 1Ia........... .ojlllUd tor city~

Inorganic Anal,ysis
Total Residue as

PercBDt SOlids
59.1

Reviewed
II:AJIW UO. 3 HOD

C1ient sample ID: VS-A-l.B-02
Sample #: 002 Date Sampled: 09/02/98 11:40 Date 'Received: 09/03/98 X&trix: SOLID

Trac Indu~~ively

e:.a.caium
c::b:rc:.i\S
.ADti-=my

Coupled Plasma (ICP)
739
2000
G8.5

Metals
4.4
22.2
22.2

SW846 6010B
S1r846 6010B
S'WlH6 6010B

Reviewed

Volatile Organic:s by GC/lllS
Tric:h10r0etbeDe ••1 J SV846 8260B

RaviBwed

J JLL.

...... _ -.-. a-w II-.~""d'Y.....

(Cont.inued on next. page)



SEP 04 'Sg 17:29 FR QUANTERRA-PITTSEURGn 412 826 5571 TO 916104919047?~;.1 F.03/09

QUANTERRA INCORPORATED

PKELlMINARY DATA SUMMARY

7he reaulcs shewn below may still require additional labora~ory review and are subjecc co
change. Accions ~aken based OD these results are the responsibility of che data user .
.... __ ._----_ --------_ ----_ -------_ ---------_ -.--~--------_ -

PAGh 2
Dace Reported: 9/04/98Lot~: CSI030123

Tetra Tech liDS. :me
NAWC WARMINSTER, PENNS"iLV"-NIA
Project NUmber: CTO NO. 0252

REI'ORTING ANALY"1":I:CAL
RESUL'l' LIMIT UN~;.:.;;,.IT:...:S:::..-__ :::ME~'I'H~O:::::D~ _

Cl.ienc sample ID: VS-A-1B-02

Sample~: 002 Dace sampled: 09/02/98 11:40 Dace Received: 09/03/98 Macrix: SOLID

Inorganic Analysis
Total. Residue as

Percent sol.id&
45.0

Reviewed
III::NIII 160. 3 !K)D

Client Salllp1e ID: VS-A-1B-03
Sample #: 003 Dace sampled: 09/0~/98 11:50 Date Received: 09/03/98 Matr~: SOLID

Trace Inductively
c.a.dIIIiUlll
Cbramium
Antimcay

coupled Plasma (Iep)
782

10180

"9.6

Mecals
3.3
16.4
16.4

Review d
RU' '01OB
SlIM' 'DUB
S1f84Ei 6010B

Volatile Or£anics by GC/MS
TrichlarceCbene

J ~......a. iIlIlIk ia ...... iL

IttIWlI m:I raponiDa IimiD baw bee~ for Uy wCliP>J.

1norganic Analysi6
TOe&l. Reaidue as

Pere:ent Sa1..:ids

2.5 J

'1.0

7.1
Reviewed

SW846 82'OB

Reviewed
IICUN 1EiO.3 K)D

Cliea.t: S8IIp1e ID: VS-A-1B-(K
Sampl #: 004 Date Sampled; 09/02/98 12:00 D.~. Race~ved; 09/03/98 Macrix: SOLID

Trace Inductively
c:adIIlium
Olraadum
~

Coupled Plasma (ICP)
'1.3
1690
7.1

Metal.
O.2S
1.2
1.2

S1f8~' 'OlOB
SW846 Ei010B

swa"Ei '01OB

Reviewed

(COntinued on nexc 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. Actions taken based on these results are the responsib~1ity of the data user.
-.. ---- .. ---.- ... --------- .. _--- .. _-----.-- ... -- .... ----------.-.----_.--------_.-._- .. --- .. -.

PAGE 3
Dace lZ.eported: 3/04/98Lot #: C8I030123

PARAMETER

'l'etra 'l'ecb. rms, Inc
NAWC WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING ANALYTICAL
RESOI.T LIMIT .:;ON=I..=.T.=S .=ME=T!.:.;H:.:O::D _

Cl.ient sample ID: VS-A-lB-O-l
Sample #: 004 Date Sampled: 09/02/98 1~:00 Date Received: 09/03/98 Matrix: SOLID

volatile Organics by GC/MS
TriChloroethene

volatile Organics by GC/MS
Tri.c:hloroethene

NO

NO

5.3

5.5

ug/kg

ug/Jc:g

SWB46 8260B

SW846 02608

Revi wed

Review d

Inorganic Analy&i.s
Tot:al ReL idue as

Perc:ent SoJ.ids
80.7

C1iem: Sample m: VS-A-J,B-24.

Sample #: 005 Date Sampled: 09/02/98 12:20 DAte Recelved: 09/03/98 Macrix: SOLID

Trace Ioduct~vely

cadmium
O1rcmium
Ant;mcrny

Coupled Plasma· (Iep)
. 372

6120
19.3

MetAls
0.G2
3.1
].1

R.eviewed
SV846 6010B
SWM6 6010B

511846 60108

Vo~&til. Or~~cs by GC/.MS
~\:.beZIe

I -a. A.-..io" __ JU..
..... ...a ~~far.., ....

Inorganic Analysis

Tot.aJ. Residue 
~ Salida

••0 J ".5

•

Reviewed

aeviewed
EAJnr 160.3 MOD



SEP 04 tC= 17:29 FR QUANTERRA-PITTSBURGH 412 825 5571 TO 916104919641741~ ~.05/09

QUANTERRA INCDRPORATED

PRELIMINARY DATA SUMMARY

The resulcs shown below may seill require additional laboratory review and ~re subject tochange. Acticns taken based on these results are ~~e responsibility of thE :~ca user.

PAGE 4
Date Reported.: 9/04/98

Lot a: C8I03C~23

P~R

Tetra Tech RtJS, I.nc:
NAWC WARMINSTER, PENNSYLVANIA
Project Number: CTC NO. 0252

REPORTING ANALY"I'ICAL
RESULT LIMIT ..:::.UNI=-T::S~__ :.::ME=lH:.;..O;:.:D::- _

Client sample ID: VS-A-1.B-OS
Sample #: 006 Dace Sampled: 09/02/98 12:25 Date Received: 09/03/98 Macrix: SOLID

Trace Inductively
cadmium
O1rc:Dium
ADtimaay

Coupled Plasma (rCp)
222
3490
11.6

Metals
0.56
2.8
2.8

lIIg/kg
mg/kg
mgfkJ!I

Reviewed
SW846 6010B
S1IB46 6010B
SV8U 60~OB

Volatile Organics by GC/MS
Trichloroethene

Inorganic Analysis
Tot:al Residue as

Percent- SOlids

NO

71.4

7.3 ug/kg
Reviewed

SW846 8260B

Reviewed
MCUiW 160.3 !IJD

C].j.ent Samp.le ID: VS-A-Ul-06
Sample #: 007 Date Sampled: 09/02/98 12:35 Date Received: 09/03/98 Matrix: SOLID

Trace Induc~~vely Coupled
c::a.dIIU.UIIl

OlrazIium
Anti.JDcay

Plasma (ICP)
46.8
18fiO
8.8

Metals
~.7

1..7
8.3

SW846 6010B
SWM6 fi010B
SW'&t6 601.0B

Reviewad

V latile O~~ics byGC/MS Ravieveci
Tric:hlorcu :hene NO 8.0 ug/kg SW846 84608

a.uIIa _..,...... 1.Gia ..... b.- -;.-4 foI41y ....,..

Volatile Org~cs by GC/MS Reviewed
Tric:hloroethaue 1m 8.2 ug/kg SW846 8460B

(Continued on next page)
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Date Reported: 9/04/98

SEP 04 '93 17:30 FR QUANTERRA-PITTSBURGn 412 025 5571 TO 916104919E477~~: =.05/09

QUANTERRA INCORPORATED

PRELIMINAB.Y DATA SUMMARY

.... -.-----_ .. -------------------------------------------_ __ .............••••... _------
The results shown below may still require addieional laboratory review and Q:~ subject to
change. Actions taken based on these results are the responsibility of the data user.
---------------------------------------------_.- ...._----_ .. _.... -- .. _._--_ .... _-._-----------

Tea-a Tech !iIOS. :me
NAWC WARMINSTER, PENNSYLVANIA
Project Number: eTO NO. 0252

REPORTING ANALl-::::.:.I.
.:;,P,;,;1U<AME==;,;;'!".;;;~;.;.;~~ RESULT LIMIT .::ON::..:.:lc:T=S:...-__ ;;;;ME='I'F.,:;.;;•..;;;;,C;;;;,D _

Cl.ient sample .::D: VS-A-1B-O'
Sample~: 007 Date Sampled: 09/02/98 12:35 Date Received: 09/03/=9 ~~tr~=: SOLID

Volatile Organics by GC/MS

Inorganic Analysis
Total Residue as

Percent Solids
60.~

Reviewed

Reviewed
EAJrW ~'0.3 .m

Cl.ient sample "":D: VS-A-1B-07
Sample #: 008 Oate Sampled: 09/02/98 12:45 Date Received: 09/03/98 11atrix: SOLID

Trace Induc;:.~vely

Cachnium
Cbraaium
.AD~imauy

Coupled Plasma (ICP)
NO

25.9
0.70 B

Metals
~.2

~.2

1.2

mg/kg
mg/'k1:3
mg/kg

Reviewed
SW846 6010B
S1r846 60~OB

SW846 60108

bmlD ADd~ IimiIa *--0-od~ lor dry ...;p..

B~ t-.lL ;-u illou Iiloul ru..

Inorganic ~~lY6i6

TOtal. Residue as
Percent Solidi>

84.5

Reviewed
J!CA1fV ~60 .3 KJD

CJ.ien~ samp:Le ID: VS-A-1B-OB
Sample *: 009 Date Sampled: 09/02/98 13:00 Date Received: 09/03/98 Matrix: SOL:O

JlIetals
1.1
1.1
1.1

Trace Lnductively
Cadmium
Qlraaiua
antiwwy

Coupled Plasma (10)
1ItD
26.3
0." B

swa., GOlOB
SV84fi fi010B

SV84' '0108

Ravieved

a-IIo II1II .....,.,1iIaiD ........ -juoIId ,...,.,-........-.a-._..az..

(Ccntinueci en n~ page)
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QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

------- _----.-------_._._.--------------------------------- -- ------------_.----
The results shown below may still require addi~ional :abora~ory review and are subjece :0
chang. Actions caken based on these resul~s are the responsibi~~:y of the cata user.

PAGE 6
Date Reported: 9/04/98

Tetra Tech 1iIOS, :Inc
NAWC WARMINSTER, PENNSYLWtNIA

project Number: ero NO. 0252
REPORTING ANJU.ITICAL

.:..PARAME===T,-=E:.:.P.~. RBSUI..T LIMIT ~UN~I.;;.T.::.S ;;.:MB=TH=O:=;.D _

Lot #: CaI030123

C1.ien~ 5amp~e m: VS-A-1B-08
Sample #: 009 Da~e Sampled: 09/02/98 13:00 Da~e Received: 09/03/98 ~~~rix: SOLID

Inorganic Analysis
Total. Residue as

Percent solids
87.0

Reviewed
JICAJiW 160.3 lI:m

Cl.ien~ samp~e m: VS-A-1B-09
Sample #: 010 Date Sampled: 09/02/98 13:20 Date Received: 09/03/98 Macrix: SOLID

Trace InduccivelyCoupled Plasma (ICP)
ca.e:1Iaiu- 60 • 5
ChraDium 4600
ADtimorIy ~s .2

Metals
1.3
6.4
6-4

Reviewed
SV846 6010B
SW846 60~OB

SW846 60~OB

Inorganic Analysis
Total. Residue as

Percen'C Solids
78.4

Reviewed
ICAJI1f 160.3 !tOO

Client sample ID: VS-A-lA-01
Sample j: 011 Date Sampled: 09/02/98 13:50 Date Received: 09/03/98 Matrix: SOLID

Trace Inductively
Cadmium
ChrcmiUlll
.ADtiJDaoy

Coupled Plasma (ICP)
ND

U.9
0.23 B

Metals
0.:24
1.2
1.2

mg/kg
-:J/kJ3
-e/k9

Revi wed
SW846 60108
SWU6 G010B

S1if846 6010B

a-Iu_ .............._-~_..ry....,..
J ~ t-.IL a....a io ....... i.L.

Inorganic Analysis
'l'otaJ, Rasid,," aa

Percex1t. SOl i de

83.4.

Reviewed
~ 160.3 lSJD

(Continued CD next page)
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QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

The resulCs shown below may still require addi~ional laboratory rev~&W aDd are subjece to
change. ~cions ~aken based on these results are ehe responsibility of t~3 daea user.

PAGB 7

Date Reported: 9/04/96Lot~: C8I030123

PARAMETER

Tet:ra Tech lIIDS. Inc

NAWC WARMINSTBR, PENNSYLVl-NIA
Project Number: CTO NO. 0252

REPORTING ANALl-:ICAL
REStJ:.T LIMIT ~UN~I":'T':='S ==MB:::=.=.~.:.:••~~.:::!) _

Cl.i.ent sample ID: VS-A-1A-O~

Sampl #: 012 Date Sampled: 09/02/98 14:00 Da~e Received: 09/03/98 Matr~: SOLID

Trace Inductively Coupled
ca.dmiUlll
Cbrcari.UIIl
Antimaay

PlaGma (ICP)
1.31

4'80
18.'

Metals
1.8

'.2
'.2

Reviewed
SW84.6 6010B
SWU6 6010B
SW846 6010B

Inorganic Analysis
Tota1 Residue as

PerceDrSOlids
54.3

Reviewed
s:AJnf 160.3 KlD

Client sample m: VS-A-lA-03
Sample #: 013 Date Sampled: 09/02/98 14:10 Date ~Qceived: 09/03/98 Matrix: SOLID

Trace Inductively
Ca.dai....
Ou:caium
AI1timoay

Coupled Plasma (ICP)
857

11300
35.8

Metals
1..4.

7.1
7.1

lIIg'!kg

fIlql~

'IlIlJ/kg

Reviewed
SW846 6010B

SW846 6010B
SlilM6 6010B

Inorganic ~Y6is
Tota.l. PAsi"'.... as

Perceat sal..ids
70.1

Reviewed
ICAWV 160.3 HJD

Ciem: sample m: RB-090298
Sample #: 014 Date Sampled: 09/02/98 15:10 Date Received: 09/03/98 Matrix: WATER

Trace Inductively Coupled
Cadmium
c:h.raIli\1m

.AzlUmauy

PlaJiDla (ICPl
!Ill)

1!ID
2.4. B

Metals
2.0
10.0
10.0

ug/L
ug/L
uq/L

SW846 601.08

SW846 60108
S1f846 6010B

In Review

(Coo~inU84 en next pagel
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QUANTERRA INCORPORATED

PRELIMINARY DATA'SUMMARY

The resulcs shown below may still require addicional laboratory review and are subject to
change. Actions eaken based on these results are the responsibility of :r1e ~~~a user.

Loe #: CSI030l23
Tetra Tech NOS. IDe

NAWC WARmNSTER, PENNSYLVANIA
Project Number: ero NO. 0252

REPORTING
.:.P.:.:ARAME==:.:TE=.:R~ RESULT LIMIT UNITS

PAGE: 8
Date Report:eci: 9/04/98

Cl.ient sample m: RB-09029S
Sample #: 014 Date Sampled: 09/02/98 15:10 Date Received: 09/03/98 Matrix: WATER

Volatile Organics by GC/MS
Trichloroethene NO 5.0 ug/L SW846 6260B

R.8viewed

CJ.ie:nt sampl.e m: ~m-O'02'S

Sample #: 015 Date Sampled: 09/02/98 09:00 Date Received: 09/03/98 Matrix: WATER

Volatile Organics by GC/MS
1'richloroethe.o.e ND 5.0 ug/L

Reviewed
SW846 8260B

_ TOTAL ~.09 **



SeptemDer 10, 1998

Project Number 6883

Referen e: CLEAN ontract No. N62472-d-1298
Contract ask Order (CTO) No. 252

Dear Mr. Monaco:

Subject: Verificatio Sample Analysis Results for Re oval Activities at Area A Site 1
Former Na rAir Warfare Center (NAWC) rmlnster, Pennsylvania

8-9

10

5-6

5-6

7

4-6

10

2-3

5

10
6-7

10

6-8

VERIFICATION SAM ES FOR AREA A
AVAl AIR WARFARE CE

SW wall. Exr..av. 1b

SW wall. cav.1a

NWwa11. Excav. 1a
NW wall. xcav. 1a

Floor, Excav

Floor, Excav. 1b
Floor. Exca 1b

NE wall, Excav 1a

Floor. Excav.

SW wall. cay. 1a

NE wal Excav. 1a

SE w II. Ex:av. 1a
SE wa , Excav. 1a

VS-A-1S-Q1
VS-A-1A-Q8

VS-A-1 S-04124
VS-A-1S-Q5

VS-A-1S-Q2

VS-A-1A-Q6

This lette summarizes the res Its of the Tetra Tech NUS pos excavation sampling and analysis
performe at the subject site. enty (plus quality control/qua ty assurance) verification samples
were colle ted from the Area A ite 1 excavations on Septem er 2 and 3. 1998. Samples were
collected u der the oversight of A personnel from both ex vations 1a and 1b. Samples were
collected fr the excavation wal at 1a and from the floor an the walls at 1b. The sample
locations an descriptions are su arized in Table 1 and des ribed in the sample log sheets
(Attachment . Sample locations re selected based on evi ence of waste material and to
ensure adequ te characterization 0 given area. All samples ere analyzed for Antimony.
Cadmium. Ch mium and Trichloroet ene (TCE) under 48-hou quick turn around analysis. The
data has not u ergone a full validatio review. One sample fr m 1b (VS-A-1S-12) was analyzed
under 7-<iay tur around for the full sca of Target Compound t (TCl) organiCS and Target
Analyte list (TA metals. The full-scan suits for the one sam e from 1b are not yet completed
for Pesticide/PC The raw analytical da are Included with thi letter as Attachment 2.

VS-A-1S-Q3

VS-A-1A-07

VS-A-1A-01

VS-A-1 A-Q5/25

VS-A-1A-Q3

SAMPLE NO.

VS-A-1A-Q4

VS-A-1A-Q2



'..... ?<.~ .'/

SAMPLE NO. I LOCATION IDEPTH (tt) COMMENTS.

I sludge
VS-A-1 B-06 SW wall, Excav. 1b IReddish brown clayey silt.. possibiy

sludge
VS-A-1 B-07 Grayis red clayey srit
VS-A-1 B-08 Tan t
VS-A-1B-09 Re ish brown siltv clay
VS-A-1 B-1 0 0 red clay sludge

VS-A-1 B-11 6-7 eddish brown silty clay, posslDly
sludge

NE wall. shelf area, 5 Black gnt
Excav. 1b

The ugust 20, 1998 Verification Sampling and nalysis Plan proposed evaluating the data for
atta ment of clean-up goals by comparing th alculated upper 95% confidence limit
concentration for each compound to the PR . It further proposed that if the UCL exceeded a
PRG that the sample populations would b urther evaluated by area to define the areas requiring
further excavation.

• No TCE res s (UCL or maximum det ted concentration) exceeded

The analytical results were statisticall valuated according to EPA Regional and Headquarters
guidance and policies to determine t arithmetic mean, upper 95% confidence limit (UCL), and
representative concentration (Rea nable Maximum Exposure Point Concent he
statistical data are included with,t s letter as Attachment 3. The represen e conce ration is
the lower of 95% UCL and the si maximum concentration. This conc ration is the ite
concentration used to evaluate nd calculate site risks. The sample suits were also ompared
to the compound specific Pre' inary Remediation Goals (PRGs veloped for the s . The
PRGs were developed to pr ide a compound specific 'clean- goal that would res
eliminating unacceptable ri s to human health and the en . nmen!.

m for 1a exceeds the PRG but the ma mum detected
00 mg/kg) is below the PRG of 16,161 g/kg.

• The
cone

• 1a is less than the PRG.

• The UCL f the combined data s or 1a and 1b exceeds the PRG for Antimony.
Cadmium nd Chromium. Hower, the maximum concentrations or Antimony and
Chromiu are less than the P s for these compounds. The hig est concentration of
Antimon g. The PRG for Antimony is 113 g/kg. The highest
Chromi 1.300 mg/kg The PRG for Chro m IS 16.161 mg/kg.

• he site maximum concentration for Cadmiu exceed the PRG at 1a.
Samples S-A-1A-02. -03. -07. and -08 contained Cadmiu oncentrations greater than
the PRG. Sample logs indicate that the matenal sampled in a ocations was a "dark
red clay sludge", This same material is evident in the excavation wall at a depth below
sample VS-A-1A-Q4, This sample was collected from soils at 2 to 3 feet below the



m in wall samples for 1b
Cadmium concentrations in

• The UCL nd maximum detecte
exceed t PRG. Samples VS-
excess 0 the PRG.

• m in 1b exceed the PRG.
the PRG.

• YIn wall samples from 1bare

• r samples contained Cadmi m concentrations excess of the PRG. The
imony concentrations wer also identified in th se samples.

surface and the "d rk red clay sludge" material was evident at about 6 r,,,;, ;:·elow tre
surface. These s pies also contained the highest concentrations of C:-.~·:)r.1IlJm

identified.

• omium In 1b are below the

• The UCL for A imony for 1b exceeds the PRG but the maximum detected concentration
(68.5 mg/kg) i below the PRG of 113 mg/kg.

The anal ical results for VOC ,SVOCs, and metals of th "black grit" material
encounte ed in 1b (sample V -A-1b-12) indicated no co entrations above the
correspo ing Federal recre ional Risk Based Concentr tions (RBCs). The results for
Pesticide PCBs have not ye been received. Lead was tected at 1460 mg/kg. This
concentr ion exceeds the P nnsylvania Department of vironmental Protection
(PADEP) on-residential M ium Specific Concentration SC) for surface soil (1000
mg/kg), b not that for sub rface soil (190,000 mg/kg). he sample was collected at a
depth of a proximately 5 fe t. PADEP defines ·surface s il" as the top 2 feet of soil.

Recommendations

Due to the number a samples co cted and the fact that biased sa piing was performed it may
not be appropriate to lyon the CL to determine attainment. It IS commended that Individual
sample results be com ared to Gs and that additional excavation e performed in all areas
where data indicates th PRG are ·exceeded. This approach will en ure that the calculated risk
for remaining soils after th pleted excavation Will not present an acceptable risk.

Based on this evaluation and the above recommendation. It IS further re
Navy expand the excavation for both 1a and 1b. Each area IS presented

• Excavation 1a - It is recommended that the excavation be expande to re ave the dark
red clay sludge material present at sample locations VS-A-1A-02, -03, 7, nd -08 and
below sample location VS-A-1A-04. Figure 1 (AttaChment 4) shows the 10 tIon 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-1 B-o5
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 are~ of sai:'1nle
location VS-A-1 b-12 in order to emove the "black grit" material. Tiiis course c. i "c::::.- '": IS

deemed prudent based on th atenal's high lead content and rp.i3ti ;elY snaliOW
occurrence. even though cleanup criterion was exceeded. Figure 2 (Attachment 5)
shows the areas recom nded for further excavation

If the floor is exca ed to bedrock or groundwater no sa eo. of
this is not achie d. sampling should be performed amples should be an yzed for
Cadmium an ntimony. Excavation walls in rea of samples VS-A-1 B-O C3f1d -11
should be sampled after excavation a nalyzed for Cadmium only. Th xcavatlon
wall in t vicinity of sample VS-A-1 should be resampled after exca tion ana
analy for Lead.

sis of the "black grit" material encoun red in 1b (sample
recommendations as soon as they a received.
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Did You Know:

In 1997'

."L'VAL YT1CAl. ST~VDA1UJS. INC.

TO:~

I 7LMI~k==~ _

, /
0/0-4-9/- 9$'17

P~one:

Fa.',<:

cc:

Recognized

QU~VTERRAPrITSBURGH
as

ONE OF -;IE TOP rr:v LABS
in the

£N'VIROlVJ1E.:'-7.rU.. LilJORATORYPROGLLW

ilS well as

From:
ONE OF m: ' TOP L4.BORATORIE.S

in the
E.YTIR.E £.VVlRt.'!VMEJVTAL COMlYfl.7VlTY. VERONI CA BOR.TO!

DIREc: D~ (~12) 820-2148

VISIT OCR WEB SITE AT

WW"W. QL:-LVTERRA. COj'y!

G For your review

C~IOLfJ/ 3 f
Q Please coc.ce::.t

"ba iDforaaaci.oa caDaiaed ill du! facsimile ~mW1o. is privil~ 2nd coafidaatW iafonuDol1. iD~ ollly for ttle use of the
,diYlchaaJ or aary 1I2111ed 2bo.... It til. road..- of rtUs~ is :"'fOT die iJUllllcied rwcipreat. you 2" benby aoafied dlar u~
jgcwiPar:io.. ciisrribuaoo.. or CDp~ of dais COIlIIDua'~D is ""cDy prolubiuG. U you A2Ye nc&i...ed mil C'OlDmulliceion in error, ple:uc
1l&DeCiia1ldy .oeify lU by telepboae. Thank ,ou.
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QUA.NTERRA INCDRPORATED
PRELIMINARY DATA SUMMARY

Th@ resul~s showo below may still requ1re additional laboratory review and are subject to
change. Actions taken based on these result3 are the responsibility ~: t~e ~~ta user.

PAGE :i.
Date R.epo~ed: 9/08/98

Lot #: CSIO~0138

Tetra Tech liDS, Inc
NAWC WARMINSTER. PENNSYLVANIA
Project Number: eTO NO. 0252

REPORTING ANALYTICALRESm.:: LIMIT ON=:.IT=S ;;.;:ME=TH.......O:.D=-- _

S.8406 6010B
SW846 6010B
SW846 6010B

Metals
0.57
2.9
2.9

Coupled Plasma (:CP)
17.8
3520
16.0

Trace Inductively
cadmium
ClraDium
Anti.moay

Client Sample m: VS-A-lB-10
Sample #: 001 Date Sampled: 09/03/98 09:40 Date Rece1ved: 09/04/9a Matrix: SOLID

;/Rene-;zJ

Volatile Organics by GC/MS
'I'richloroethene 8.9 ug/k.g

Reviewed
SW846 82&OB

Inorganic Analysis
Total. Re&idue 8&

Percent: So1i.ds
Revi@wed

IICAWW 160.3 HJD

Cl.ieat sample ID: VS-A-J,B-l1
Sample #: 002 Date Sampled: 09/03/98 09:55 Date Rece1ved: 09/04/58 Matrix: SOLID

Trace Induct~vely

Cadmium
C1rcm:ium
AntiJDaay

Coupled Plasma (rCp)
79.3
2030
8.6

Metals
1.3
L3
6.4

SWB46 6010B
SliM6 60l0B
SW8406 60~OB

~ReVie",

volatile Orga.m.cs by GC/ll1S
Triochloree tnQne 6.7 ug/kg SW846 B2GOa

Reviewed

Inorganic Analyei5
Total Residue as

Per1:eJ1t: .so.lida
78.0

Reviewed
a:AJIW 1.60 .3 K:ID

(Cant:i%1uea on next pagel

*- T~TAL PQGE.15 **
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QUANTERa'U. INCORPORATED
PRELIMINARY DATA SUMMARY

The results shown below may still require additional laboratory rev~ew and are subjecc to
change. ;.ctions takeo based on these results' are :r.e responsibility of "::~:: ...:lca user.

PAGE 2
Date Reported.: 9/a8 /9 a

Tetra Tech. BOS, :Inc
NAWC WARMINSTER. PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING ANALYTICAL:..;PARAME:;::;;==TE:=Re..- tu:St."!.T LIMIT UN=;:.IT.:.=.S ME=TH==O;.D _

Lot #: C8I040138

In Reviewmg/kg SlJ846 6010B
mg{k1;J SW846 6010B
mg!kg SW846 6010a
mg/kg SW846 GOlOB
mg/kg SWB46 60~OB
JDg{k1;J SW846 6010B
mg/kg SW846 601GB
mq/~ SV8~fi 60~OB

In Reviewmg/kg SW846 6010B
mg/k:9 SW846 6010B
mg/kg SW846 6010B
-.gfks3 SWU6 601DB
-:I/kg SW846 fiDI0B
mqlb;J SVUf) 6010B
mg/kg SW846 '010B
ag/kg SV846 6010B
mg/k:9 SW846 60l0B
1119/k9 SW846 6010B

/kg SWU6 6010B
B3 9 SW846 6010B
ag/ S1f846 60~OB

ag/kg SWat 6 6010B

In Review
mg/kg S1f846 747lA,

Metals
1.0
1.0
25.1
1.0
1.5
5.0
2.5
5.0

(rep)

3.1
0.53 8
ND
89.9
1460
4.5 B
7.3
45.8

Coupled Plasma

m: VS-A-J.B-12
003 Date Sampled: 09/03/98 10:15 Dace Received: 09/0~/98 :~trix; SOLID

Inductively MecalsAl1nn; DID

20.1Barium
20.1

~llium
0.50Ca1cium
SOlCobalt
5.0Copper

.5;uan
217000 5 1PotaSsium

501Kagneaium
501HaDganese 4620 7.5SOdium
501Bic::ltel
4.0va.nadi.UIII
5.0Zinc
2.0

Tr e Inductively
Si
ArseIU:
Cadrni1.OIIl
Cbromium
Lead
Antimony
Selenium
'JhaJ.lium

Mercury ~o Solid Waste (Manual Cold·Vapor)Mercury
IB PROCXSS 0.10

a-.a. """ ..,..-oc __"c II-. .sjoalDll for dry -...
IE..-.- ..... a-Jl iI _lila lL.

OrganoehlorinQ Pesticides
:Dr PiIC..kBSS

In Review

(CCDtinued an oaxt page)



SEP 08 'S8 18:05 FK G~;NTE~~H-PITTSoU~Gn 412 ;;25

QUANTER....~INCDRPORATED

PRELIMINARY DATA SUM:MARY
------_.- .. --- ... -------_.- .. -- .. ---.---------------._--_._._- .. _.-----.----------- ..... -._.- .... _--The ~esults shown below may s~ill require additional laboraror/ review an~ ~~e subject t~change. Aceions taken based O~ these results are the ~esponsib~:~~y c: ~~_ ~ata user.

PAGE 3
Date Reported: 9/0 S/98

Lot #: C8r040138
Tetra Tech NUS, Inc

NAWC WARMINSTER, PENNSYLV:"'~IA

Project Number: CTO NO. C252
REPORT::~G ANALY'!':C1>L

RESm.:r LIMIT .:::1JN!:.;.;.:.~T~S =.:ME=.;;;rl.:.;H~:::>=D _

C1ient Sample m: VS-A-lB-12
Sample #; 003 Date Sampled: 09/03/98 10:15 Date Recelved: 09/04/98 ~~trix: SOL!~

?CBs
In ReviewDI PROGRESS

Volatile Organics by GC/b".5
ReviewedAcetone NO 20 ug/kg SW846 8260BBenzene NO 5.0 ug/kg SW846 8260BBromodichlorom@thane NO 5.0 ug/kg SW846 8260BBromoform NO 5.0 ug/kg SWS46 8260BBromomethane NO 9:9 ug/kg SW846 8260B2-Butanone NO ~O ug/kg SW846 8260B.' Carbon disulfide NO 5.0 ug/kg SW846 8260BCarbon tetrachloride ND 5.0 ug/kg SW846 8260BChl.orobenzene NJ;l 5.0 ug/kg SW846 8260BDibromochlorometbane Nt> 5.0 ug/kg SW846 8260BChloroethane ND 9.9 ug/kg SW846 8260B

Chloroform NO 5.0 ug/kg SW846 8260B011oromethane ND 9.9 ug/kg SW846 8260B
1.1-Dichloroethane ND 5.0 ug/kg SW846 8260B
1,2-Dichloroe~hane NO 5.0 ug/kg SW846 8260B
1.1-0ichloroethene NO 5.0 ug/kg SW846 8260B
1.2-Dichloroethene ND s.o ug/kg SW846 8260B

(total)
1,2-Dichloropropane NO 5.0 uq/kg SW846 8260B
cis-l,3-0ichloropropene NO 5.0 u9/kg SW846 &260B
trans-l.3-0ichloropropene NO 5.0 ug/kg SW846 8260B
E~hylbenzene ND S.C ug/lcg SW846 8260B
2-Hexanone ND 20 uq/kg SW846 8260B
~thylene chloride ND 5.0 ug/kg SW846 8260B
4-~thyl-2-pentanone ND ~o uq/kg SW846 8260B
Styrene NO 5.0 uq/kg S\olll46 8260B
1,1,2,2-Te~rachloroethane ND 5.0 ui/k9 SW846 8260B
Tetrachloroe~ene NO 5.0 ull/kg SW846 8260B
Toluene rm S.O ug/kg SW846 8260B
1,1,1-Trichloroetbane ND 5.0 Ull/kg SW846 8260B
1,1,2-Trichloroethane ND 5.0 ug/ki SW846 8260B
Trichloroethane 1W S.O ug/k~ SW846 8260B

(Continued on nan pagel
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QUAN"I'EL"1A INCORPORATED

P.RELIMINA.RY DATA SUMMARY

The resulcs shown below may still require additional :aboratory review and are subject tochange. Actions taken based on these results are the responsibili~y '':' -:-_-.~ .~ta user.

PAGE 4
Date Report:ed: ~/08/98

Tetra Tech l'ilJS, ItLc
NAWC WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING
~P.:::ARAME:==~TE=R,- R.E=S.;:;.rrr.._T~__ LIM!'=' mrr~.::.'I'~S ME='I'H.:;..;,;.~=.D=- _

Lot~: C8I04013S

CJ.ient: Sample ID: VS-A-a-12
Sample #: 003 Date Sampled: 09/03/58 10:15 Date Received: 09/04/98 !~trix= SOLID

volatile Organics by GC/MS
Vinyl chloride
Xylenes \cocal)

NO
NO

9.9
5.0

ug/kg
ug/kg

SWB46 8260B
SWB46 6260B

Reviewed

Semivolatile Organic Compounds
Acenaphthene
Acenaphchylene
Anthracene
Beozo(a)aathraceoe
Benzo(b)fluoranthene
Benzo(~)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
bis(2-Chloroethoxy)

methane
bis(2-Chloroethyl) echer
2,2'-oxybis(1-Chloropropane)
bis (2-Bl:by~~)

phthalate
4-Bromopheoyl phenyl

e1:her
Butyl benzyl phthalate
4-Ch1oroaniline
4-Chloro-3-methylphenol
2-ChloronaphthalenQ
:2 -Chlorophenol
4 -Ol1orophenyl phenyl

ether
Chrysene
Dibenzofuran.
Di-a-bueyl pbtba1at:e
1,2-Dichlorobenzene
1.3-Dichloroben2 eoe
1.4-Dichlorobeozene
J,3 ' -Dichlorcbenzidine

by GC/MS
NO

NO
ND
ND
NO
NO
NO
ND
ND

NO
NO
74 J,B

ND
NO

NO
NO
ND
NO

NO
NO
81 J
tm
ND
!lID

m

330
330
330
330
330
330
330
330
330

:;)0
330
330

330

J30
330
330
330
330
330

330
330
330
330
330
330
J.600

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
uq/kg
ug/kg
ug/kg
ug/kg

uq/ltg
uq/kg
u;/It;
uq/ltg
~/k9

~/lti

ug/~

ug/k;
ug/k:g
\,t'J/kg
ug/kg
ug/kIJ
ug/~

SW846 8270C
SW846 8270C
SW846 8270C
SW846 827QC
SWB46 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SWS46 8270C

SWS46 8270C
SW846 8270C
SV946 8270C

SWS46 8270C

SW846 8270C
SWS46 8270C
SW846 8270C
SW846 8270C
$W846 8:270C
SW8H 8270C

SW846 8270C
SWBH 8270C
SW8U 8270C
SWS46 8270C
SW846 B:270C
SW846 8270C
SW846 8270C

Revie....ed
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QUANTER.RA INCORPORATED
PRELIMINARY DATA SUMMARY

-----------._-- ... -----_.- ... -- .. -----_.--_.-----.---.---._--.---.---.---~-----._--._-----.. -The results shown below may scill require additional laboratory review and are subject tochange. Actions caken based OD these results are the responsibi~~-=y::£ ::.:-.:; . .1..ta.user.

Tetra Tech NOS. Inc PAGE 5Lot i: C8IO~013B NAWC W~NST<;:i<, PENNSYLVANIA Date RepQrted: 9/08/98Projecc Number: CTO NO. 0252
REPO~TING ANALY'!:~PARAME'!'ER RBSUL'r LIMIT UNITS !1ETHOD

C1ient Sample m: VS-A-lB-12
Sample #: 003 Date Sampled: 051/03/98 10:15 Date ~eceived: 09/04/98 "'~trix: SOLID

Semivolati~e Organic Compounds by GC/Z{S Reviewed2,4-Dichlorophenol NO 330 ug/kg SW846 8270CDiethyl phthalate NO 330 ug/kg SW846 8270C2,4-Dimethylphenol ND 330 ug/kg SWB46 B270eDimethyl phthalate ND 330 ug/kg SW846 8270CDi-n-oetyl phthalate NO 330 ug/kg SW846 8270C2,4-Dinitrophenol ND 1600 ug/kg SW846 S270C2,4-0initrotoluene NO 330 ug/kg SW846 8270C
2,6-Dinitrotoluene NO 330 ug/kg SW846 B470C:
Fluoranthene NO 330 ug/kg SW846 8270C
Fluorene NO 330 ug/kg SW846 8270C
Hexachlorobenzene NO 330 ug/kg SW846 S270C
Hexachlorobueadiene NO 330 ug/kg SW846 827QC
Hexa~orocyclopentadiene NO 1600 ug/kg SW846 8270C
Hexachloroethane NO 330 ug/kg SW846 8270C
Indeno(1,2,3-cd)pyrene NO 330 ug/kg SW846 8270e
Isophorone NO 330 ug/kg SW846 8270C
2-Mechylnaphthalene NO 330 ug/kg SW846 8270C
2-Metr.ylphenol NO 330 ug/kg SW846 8nOe
Naphthalene NO 330 ug/kg SW846 8270C
2-Nitroaniline NO 1600 ug/kg SWS46 snoc
3-Nitroaniline NO 1600 ug/kg SW846 S270C
4-Nitroaniline ND 1600 ug/kg SW846 a270C
Nitrobenzene ND 330 ug/kg SW846 8270C
2-Nitrophenol NO 330 ug/kg SW846 8270C
4 -Nitrophenol ND 1600 ug/kg SWB46 8270e
N-Nitrosodi-o-propylamine NO 330 ug/kg SW846 8270C
N-Nitr05odiphenylamine lID 330 ug/kg SW846 8270C
pencachlorophenol NO 1600 ug/kg SWB46 S270C
Phenanr.hrene NO 330 ug/kg SWB46 8270C
Phenol lID 330 ug/kg SW846 8270C
Pyreoe ND 330 ug/kg SW846 8270C
1,~,4-TrichlorObenzene NO 330 ug/kg SW846 8270C
2,4,S-Trichloropbenol ND 330 ug/kg SW846 8270C
2,4,6-Tricblorophanol JlID 330 ug/kg SW846 8270C
3-Hachylpbenol & NO 330 ug/kg SWBH 8270C

~ -1llIlthylpbanol
2-Methyl-4,6·dinitro. lID 1600 ug/kg SW846 8270C

phenol

(Continued OD n~ page)
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QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY
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The resulcs shown below may still require addicional laboracory ~evie~ and are subject ~ochange. Accions taken based on these results are the responsibi~i~y of t~e daea user.

PAGE 6
Date Repotted: 9/08/98

Lot~: C8I040138

PARAMETER

Tetra Tech 50S. Inc
NAWC WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING ANALY'I'ICAL
RESULT LIMIT UN==I'I'.:..;S=--__ ME:o:::.::.TH:.:,O.::;.D:::.... _

CJ.ient Sample m: VS-A-1B-12
Sample #: 003 Date Sampled: 09/03/98 10:l5 Date Received: 09/04/98 Macrix: SOLID

Semivolatile Organic Compounds by GC/MS
Dibenz(a,h}aothraceoe NO
Carba~ole NO

330
330

ug/kg
ug/kg

Revie~ed

SW846 8270C
SW846 8270C

a-JU _ rq>oltiz,& Iimila IIavo boca odjllllad for dry wejpL
1 aam-d t'CAJL~ U ..U-Rl-
8 MIIIMld loiaDk ..... n. ......., bIaU _11II a...~~ Ill. rcpcmal>lo 1cYeI.

Inorganic Analysis
Tot:al Residue as

Percent So1ids
".7 t

Reviewed
.:AWW lfiO.3 KJD

c:li.ent sample m: VS-A-lA-04
Sample #: 004 Date Sampled: 09/03/98 10:45 Date Received: 09/04/98 MatrLx: SOLID

Trace Inductively Coupled
Cadmium
O1raaium
Aat:.imoay

Plasma. <IO}
11.2
26&
1.4.

Metals
0.21
1.0
1.0

~Review
SW84& 60l0B
SWB46 6010B
SW846 6010B

Volatile Organics by GC/MS
T:.c:hloroetnene 6.6 ug/lcg

Reviewed
SW846 82608

loorqanic A&alysis
TotiU RaGidu8 a8
~ SOlid-

96.6

CCCDtinued on nGXt page)

.. Reviewed
ICAW 14»0.3 MJI)
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QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

The resul:s shown below may s:ill require additional laboratory review and are subject tochange. Actions taken based OD tilese results are the responsibility of t.~c':.a user.

PAGE 7
Date Report:.ed: 9/0a/9 a

Te~ Tech JItJS, Inc
NAWC WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTr~"'G ANAl;i":: :.;.r.
_P::..:.MAME==.:=~~.=:_~R:..- RESULT LIm'I't;:'~:::".:.T.:...=.S ME=.=.T::H.::;:O,;;,!: _

Lot #: CaI040138

Clienc sampl.e m: VS-A-lA-OS
Sample #: 005 Date Sampled: 09/03/98 11:20 Date Received: 09/04/98 :2trix: SOLID

Trace Induc:ively
ca..dmium
CJraDium
Antimony

Coupled Plasma (ICPl Metals
0.17 B 0.25
20.0 1.2
ND 1.2

mg/kg
AIIg'/kg
mg/kg

SWB46
SW846
SW846

/.
Ir/Revie'1~

6010B 7-
6010B
60105

B EaJimaIad..-lI. Raoult ill .. IIaa IU-
a-w _ rCJ'Of'lllll lDioo ban _ ~_ tvr dl)' -ilbL

Inorganic Analysis
Total. Residue as

Percent So1ids
80.2

Reviewed
!EAlI1f ~fiO.3 !!CD

bate Received: 09/04/98

Client sample ID: VS-A-lA-25
Sample #: 006 Date Sampled: 09/03/98 11:40

SW846 6010B
SWM6 Ei010B
SW846 60l0B

Trace Inductively
Cadmium
Qu:'amium
ADtimaay

Coupled plasma (IeP) Natala
0.13 B 0.25
22.0 1.3
0.18 B 1.3

lDlJ/kg
aq!kg
mg{kg

Matr~: SOLID ,

~Revie~

8 IialilulD1.-.lL kcWL io __ Rl-.

a-w. ..~ Iiznito boIve "- odjwrDd tor clry we.PL

Inorganic Analysis
TDt:a.l Residue as

hrcencSolids
79.6

Reviewed
EAIIV 160.3 KlD

SWU6 6010B

Trace Inc1uctively Coupled Plasma (IeP) Meu.J.s
Cadlaiura 0 .39 0.23

ClieDt SaJllple m: VS-A-lA-06
Sample j: 007 Date Sampled: 09/03/98 12:00 Date Received: 09/04/98 llSatrix: SOLID

(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 tochange. Actions taken based on these results are the responsibility of t~~ c~ta ussr.

?AGB S
Date Reported: 9/08/9 B

Lot i: CBI040l3S
Tetta Tech BDS, IDe

NAWC WARlxUNSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING ANALY'r::.:..L
RESULT LnIT'!' .:::UN=I.::.T..:::S~__ :.:ME::::.:.'n:.:,H0.::oD::..... _

C1.ienc sample ID: VS-A-lA-06
sample #: 007 Date sampled: 09/03/98 1~:00 Date Received: 09/04/98 ~~trix: SOLID

Il.aNI1I .....~ Iizaia ban be.. OIl]llAOd for oJ ry wc:ipl.
B ~,...)r. RaouA it ... IbIe JU..

Inorganic Analysis
Total. Residue as

Percent SOlids

4.'.~

0.17 B

85.2

1.2
1.2

SW846 6010B
SW84.6 60UB

Reviewed
~ 160.3 KJD

O-ieDc sample ID: VS-A-lA-07
Sample.: 008 Date Sampled: 09/03/98 12:~0 Date Received: 09/04/98 Matrix: SOLID

Trace Induct~vely Coupled
cadmium
Chraaium
AEltimaay

Plasma (Iep)
437
7300
25.9

t(etals
1.8
9.1
9.1

911846 6010B
SWIH6 6010B
SW846 60l0B

I ReViewp

:norganic Analysis
Total Residue as

Pcrce:&:lt S~ds
55.0

Revl.ewed
lCAIiW 16a .3 II'JD

C1i~c sample ID: VS-A-lA-08
Sample~: 009 Date Sampled: 09/03/98 14:15 Data Received: 09/04/98 Matrix: SOLID

Trace Iccluetively CO\J.Pled P1aama
eaaiwa
OJ:rClIII1ua
...;ecmy

(ICPl
18'
3620
1.3.3

Met.ale
0.60
3.0
3.0

!)! Review_ J
60108 / /""'f
60108
'0108

(Continued on~ pagel
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QU~INCORPORATED

PRELIMINARY DATA SUMMARY

The resulcs shown below may still require addi:ional laboracory review and are subject tochange. Actions taken based on these results are the responsibility ci t~e data user.

PAG:E: 9
Date ~ecl: 9/08/98

Teua Tecb SUS,. XAc
NAWC WARMINSTER, PE:NNSYLVANU.
Project Number: eTO NO. 0252

REPORTING ANALYTICAL
~PARAMS=~::;:.:'!":'.::::.~R:.....- RESOL'!' LIMIT ON==-I.:..T::::.S ME:.='I'H=",;;,O:,D _

Lee #: C8IOi0138

Client Sample m: VS-A-lA-08
Sample #: 009 Date Sampled: 09/03/98 14:15 Date Received: 09/04/98 Matrix: SOLID

Inorganic Analysis
Total Re6~due as

Percent So1ids
66.3

Reviewed
MO.WW 160.3 a:m

Client Samp1e ZD: 1~-090398

Sample #: 010 Date Sampled: 09/03/98 09:05 Date Received: 09/04/98 l1atrix: WATER

volatile organics by GC/MS ReviewedAcetcme 5.7 J 20 ug/L SW846 8260B
Benzene NO 5.0 ug/L SW8H 0260B
Bromodichloramethane NO 5.0 ug/I.. SW846 8260B
Bromoform NO 5.0 ug/L 5W846 8260B
Bromomechane tID 10 ug/L 5W846 8260B
:Z-Buranane 2.6 J 20 ug/L SW846 8260B
Carbon disulfide NO 5.0 ug/L SW846 8260B
Carbon cetrachloride ND 5.0 ug/L SW846 8260B
Chlorobenzene NIl S.C ug/L 5W846 2260B
Dibromochloromethane ND S.O ug/L SW846 8260B
Chloroechane NO 10 ug/I. 5W846 8260B
Chloroform 1m S.t ug/L 5W846 5260B
Chl.orometh.ane NIl 10 ug/L 5W846 a260B
1,1-DichloroethaDe ND 5.0 ug/:' SW846 2260B
l,2-Dicnloroethane NO 5.0 ug/L 5W846 8260B
1,1·Dichloroethene NO 5.0 ug/~ 5W846 8260B
1,4·Dichloroethene ND S.O ulJ/L 5W846 8260B

(total)
l,2-Dicnloropropane ND 5.0 ug/L 5W846 82608
ci5-1,J-Dichloropropana ND 5.0 ug/L SW846 8260B
trans-1,3-Dic:hlorcpropetle NO 5.0 ug/L SWB46 8260B
Bthylbenzenll MD S.C ug/L SW846 82606
2·H~cne NO 20 ug/L SW846 8260a
Methylene chloride NO S.O Ui/L 5W846 8260B
'-~thyl·2-pentanone NO 20 \Ji/L SWB46 8260B
Styrene NO 5.0 ug/L SWB46 82608
1, 1, 4, 2-Tetrachloroethane NO 5.0 ug/L SW846 8260B
Tetrachloroethane NO 5.0 \&gIL SWS46 8260B

(Continued on next PAie)
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QUANTERRA llNCORPORATED

PRELIMINARY DATA SUMMARY •
Th@ results shown below may still require addi~ional labora~ory review and are subject to
change. Actions taken based on these results are the responsibility of the data user .
... --------- ------- _------ ------- _----- _-------- .. _---------._--------- ..
Lot i: C8I04013S

P.ARAMETER

Tetra Tech RtJS. Inc
NAWC WARMINSTER, PENNSYLVANIA

Project Number: eTO NO. 0252
REPORTING

RESULT LL"!IT UNITS

PAGE 10
Date Reporced: 9/08/98

ANALYT: :::AL
METHOD

•

In Revl.ew

In Review
6010B
6010B
6010B
6010B
'010B
6010B
6010B
6010B

SW846
SW846
SW846
S1J846

SliM'
SW846
SW846
SW846

SWB46 6010B
SW846 6010B
SWa.6 6010B

SVM6 6010B
swa.6 6010B
S1f&t6 60108

'S'WU6 6010B

5"8406 6010B
RU6"6010B

SVB46 601~

SlI8H 6010B,",,--

ug/L
ug/L
ug/L
U9/L
ug{L
u9/L.
ug/L
uq/L

\IIJ/L
VlJ/L
uq/L
ug/L
1JIfI/L
VIjJ/l.
VIlJ/L
U9/L
VIlJ/L
ug/L
U9/L

:2
200'
5.0
200
5000
50.0
25.0
100
5000
5000
15.0

Mecals
5.0
10.0
2.0
10.0
3.0
10.0
S.O
10.0

NO

Coupled Plasma (ICF)
NO
NO

NO
1.0 B
L7B
ND

(Ccmcinued on nan pagel

A},,·jmun

Barium
Be%yll.ium

BoraI1
calc:iUDl
Cobal.t:
Ccpper
Iron
Potassium
JSagnesi\B

MangBn86e

Trace ductiv@ly
Silver
Arsenic
Cadmium
Cb:roari.um
Lead
Antimony
Sel nium
Tball.ium

Inductively Coupled Plasma (ICP)

Client sample m: 11:8-090398
Sample #: 010 Date Sampled: 09/03/98 09:05 Date Received: 09/04/98 Ma~=ix: WATER

Volatile Organics by GC/MS Reviewed
Toluene NO 5.0 ug/L SW846 8260B
~.l.~-Trichloroethan@ NO 5.0 ug/L SW846 8260B
1,1,2-Trichloroethane NO 5.0 ug/L SW846 8260B
Trichloroethene ND 5.0 ug/L SW846 8260B
Vinyl chl.oride NO 10 ug/L SW846 a2GOB
Xyl@n@s (total) NO 5.0 ug/L SW846 8260B

J~ rllMllt. a- ia .. VaIlD Rl.

Client Sample m: PB-090398 •#: 011 Date Sampled: 09/03/98 15:30 DatQ Recelved: 09/01/98 Matrix: WATER



SEP 08 'sa 18:02 FR QG~NTE~RA-P!TTSBURuH 412 326 5571 ~C 9161049196477411 r.05/15

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

The results shown below may a~ill require additional laboratory review and are subjecc ~ochange. Actions taken baaed on these results are the respo~sibility of the _~~a user.

PAGE n
Date Reported: 9/08/98

Tetta Tech !lOS. Inc
NAWC W~NS'l"E:R, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING ANALY'I'I c.:u.
.:..P~ARAME=~:.;'Ib~R~ RESULT LIMIT ..::;ON=!.;;.'l".;:.S ME-=TH-=••..::;O::;.D _

Lot #: C8I040138

Cl.ieut Sample m: FB-0~0398

Sample #: 011 Date Sampled: 09/03/98 15:30 Date Rece~ved: 09/04/98 watrix: WATER

Mercury io Liquid Waste (Manual Cold-Vapor)
Hercuzy IB PRO("RSS 0.:2 0

In Review

SW846 6010B
SW846 6010B
SW84Ei 60108
SW846 6010B

ug/L
uglL
ug/L
ug/L

5000
40.0
50.0
20.0

Vanadium
Zinc

Sodium

Volatile Organics by GC/MS
Acetone 6_1 J 20 uq/L
Benzene ND S.C ug/L
Bromodichloromeehane ND 5.C ug/L
Bromoform NO 5.0 ug/L
Brcmomethane ND 10 ug/L
2-Butanone ND 20 ug/L
Carbon disulfide NO 5.0 ug/:'
Carbon tetrachloride NO 5.0 ug/L
Chlorobeo2eoe NO 5.0 ug/L
OibromochloromBthane ND S.C ug/L
Chloroet.haoe ND 10 ug/:'
Chloro£orm NO S.O ug/L
C11or=ethane NO 10 ug/L
~.l-Dichloroethane NO 5.0 ug/L
1,2-Dichloroethane ND S.C ug/l.
~.l-Dichloroetbene NO 5.0 ug/L
1,2-0ich1oroetheoe NIl S.C ug/L

(total.)
1,2-0ichloropropana ND S.O ug/L
cis-l.3-Dich1oropropene Nt> 5.0 ug/L
erans·1,3-Dichloropropeoe NO S.O Ui/L
Ethylben.zene liD 5.0 ug/L
2-Hexanone NO ~O ug/L
Methy~eoe chloride ND 5.C ug/:'
4-Meebyl-2-pentanone NO 20 ui/L
Styrene NO 5.0 ui/L

(Cont:inuad CD next page)

R viewed
SW84l> 82GOB
SW846 8260B
SW846 8260a
SW846 8260B
SW846 B2608
SW846 82608
SW846 8260B
SW846 8260B
SW846 8260B
SWB46 82608
SW846 8260B
SW846 8260B
SW846 82608
SW846 82608
SWS46 8260B
SWB46 8260B
SW846 8260B

SW846 B260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SWS46 8260B



SEP 08 '93 18:02 FR QUANTERRA-PITTSBURGH 412 625 5S71 TO 915104919547?4j ~ ~.a4/15

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

-- _--- _---- _--- _---- _----- .. ---- ----- ---- -- ------ .. _----.
The resules shown oelow may still require additional laboraeory review and ~re 6ubjec~ ~o

change. Actions eaken ~aGed on ehese resules are we responsioiliey of the ..::a user.

•
PAGE l2

Date Reported: ~/08/98Lot #: C8I04013a

PARAME:TER

Tetra Tech RtJS, Inc
NAWC WARMINSTER. PENNSYL\7\NIA

Project Number: CTO NO. 0252
REPORTING ANALYTICAL

RESULT LIMIT .::ONI=~T.::S~__ :.:ME=I:.:,Hc=0=:D _

ce Inductively Coupled Plasma (ICP) Natali; In Review
Si r ND 5.0 ug/L SW846 6010B
Ars@ni NO 10.0 ug/L SW846 6010B
Cadmium m:> 2.0 ug/L SW846 6010B

c:hrclaU.um 0.60 B 10.0 utJlL SW646 6010B

Lead L3B 3.0 U1l;l1L SW846 6010B
Antimony NO 10.0 ug/L SW846 6010B

Selenium 2.3 B 5.0 uv{L SWB4' '01OB
Thallium 10.0 u;/:- SW846 60l0B

Inductively In Review
Al,.imp 00 S1r846 601DB

Barium 2 S1l846 6010B

Bexyllium 5.0 S1I846 GOloDB

BareD 200 S1f846 6010B

Cal.c::ium 5000 S1I84' 'OloDB

0Dbal.~ 50.0 SV846 6010B

cepper 25.0 SYB" '01OB

Iron lID 100 WSH 6010B

(Continued on next pap)

•



5EP 88 , 95 18:01 F~ QUANTERRA-PITT5;U~GM412

QUANTERRA INCORPORATED
PREL1MJNARy DATA SUMMARY

The results shown below may s~ill require addicional laboratory review ar.d are subject tochange. Actions takeD based on these results are the reaponsibili:y c: t~~ .:a user,

~ #: CaI0401~8

PARA..~R

Tetra Tech NOS, Inc
NAWC WARMINSTER, PENNSYLVANIA
Project ~~er: CTO NO. 0252

REPORTING
RESULT LI~IT UNITS

PAGE 13
Dace Report:eci: 9/08/98

C1ient Sample ID: RB-090398
Sample #: 012 Date Sampled: 09/03/98 15:15 Date Received: 09/04/98 Mat=ix: WATER

Liquid Waste (Manual Cold-Vapor)
Dr PR0C2SS 0.20

Potas

Magnesium
Manganese
Sodi.UIIl
Bicltel
vana.diUIIl

Zinc

Mercury in
!lercury

NO

5000
5000

ug/L
ug/L
ug/L
ug{L
ug/L
ug/L
ug/L

SW846 6010B
SVM6 6010B
SW846 6010B
SW846 6010B
SW846 6010B
SV846 6010B
SW846 6010B

747QA
In R@view

Volatile Organics by GC/MS
Acetcme
Benzene
Bromodi~orometnane

Brar.oform
Bromomethane
2-ButAnoce
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Dibr~~ochlcromethane

Chloroethane
Chloroform
OUoromethane
1,1·Dich1oroethane
1.2-Dicbloroethane
1,1-Oichloroe~ene

1,2-0icbloroGehene
(total)

1,2-0ich1oroprcpane
eis'1,3-Dichloropropene
~&DB-l,3·Dich1oropropene

I t.hyl.benzene
2 •Haxe.uone

5.5 J
Nt>
ND
ND
Nt>
Nt>
NO
NO
NO

NO
NO

NO
NO
NO

NO
NO
NO

NO

NO
NO

NO
ND

20
5.0
5.0
5.0
10
20
5.0
5.0
5.0
S.o
10
5.0
10
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
20

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/I.
ug/L
ug/L
ug/L
ug/L
ug/I.
ug/L

ug/L
ug/L
ug/I.
ug/L
ug/L

'-..

Reviewed
SW8t6 8260B
SW846 8260B
5101846 8260B
SW846 8260B
SW846 82608
SW846 8260B
SW846 82608
SWS46 82608
SWB46 82608
SWS46 82608
5101846 62608
SW846 82608
SW846 8260B
5101846 82608
SWB46 8260B
SW846 8260B
5W846 8260B

SW846 8260B
5WB46 8260B
SW846 8260B
SW846 8260B
SW846 8260B

(Continued on next page)
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QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

The r@sules shown below may s:ill require additional laboratory reV1ew and are subjece eo
change. Actions eaken based 00 these results are the responsibi::=y of e~a c~ta user .

•
.. .. .. - .. --- - - ---- - -- - - - - _ - - .. - - _ - _ ..

PAGE 14
Date Report:.ed: 9/08/98Lot #: C8I040138

Tetra Tech JmS, Inc
NAWC WARMINS'l'ER, PENNSYL~IA

Projecc Number: CTO NO. 0252
REPORTING ANALYTICAL

RESULT LIMIT ~ON~I..:.T.=S ME:.:::.::.l.:.,:H::::O.:::O _

c:ll.ent: Sample ID: RB-090398

Sample ... 0:"2 Daee Sampled: 09/03/98 15:15 Daee Received: 09/04/98 Matrix: WATER...
Vola~i18 Organics by GC/MS Reviewed

Methylene chloride ND 5.0 ug/L SW846 8260B
~.Meehyl-~-pent:anone NO 20 ug/L SWB46 8260a
Styrene NO 5.0 ug/L SW846 82608
1. 1. 2. 2-Tetrachloroethane ND 5.0 ug/L SW846 8260B
Teerachloroethene NO 5.0 ug/L SW846 82608
Toluene ND 5.0 ug/L SW846 82608
1. 1. I-Trichloroethane NO 5.0 ug/L SW846 8260a
1.1,2-Tr1chloroethane ND 5.0 ug/L SW846 82608
Tricllloroethene ND 5.0 ug/L SWS46 8260B
Vinyl chloride ND 10 ug/L SWB46 8260a
Xylenes (coeal) NO 5.0 ug/I. SW846 S260B •J~ rcaWL. a-Il ililla lbu AL.

•
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Did You Know:
To:

in 1997

ANALYTICU ST.4J.¥DARDS, INC.
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www.QCANTER.R.r4. COiltl
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o For your review C R.e?iy ASAP
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IelDia200n. distribution. or c:op~ of this commaai=tion is mie:t1y pMlI\lbi~ If you n;l"C rcai"ed this commuaicatioa in erT'Or. ple:ue

,mlDediatdy GOofy us by a:lcphoaL Th~k you.



TBTRA TECH BUS r ::Be.

Lot-Bamp1e ••.. ; CSI040138·003
Date sampled••• ; 09/03/98
~ MOisCU%e ••••. : 0.29

CJ.ient sample m: VS-A-lB-12

Date Received.. : 09/04/98
~trix... __ .. : SOLID •

AlIJ'DjmPD 30500 20.1 mg/kg S1r846 6010B
. Di lution Factor: 1 "$ Run •••....• ; 8251036

Arsenic 0.53 B 1.0 mq/k1;J SW846 6010B
oi lut i On Factor: H5 Run , .•••••• ; 8251036

Barium 945 20.1 mg/k1;J SW846 6010B
Dilution Factor: 1 "$ Run , ••••••• ; 8251036

Bezyllium 194 1.0 mgfla:J SW846 6010B
Dilution Factor: Z HS Run •••••••• : 8251036

CalciUla 68400 1000 mg/ta;J SW846 6010B
Dilution Factor: 2 MS Run , ••••••• ; 8251036

Cadmium ND :25.1 mg/kg SW846 6010B
DilutiOn Factor: 50 HS Run •.•••••• : 8251036

~t 161 10.0 ~/kz;J SW846 6010B
Dilution Factor: Z "5 Run •••••••• : 8251036

CbrClllu:um 89.9 1.0 mg/kg SW846 6010B
Dilution Factor: 1 ItS Run tI ••••••. : 11251036

capper 9220 25.1 mg/kg S1IB46 6010B
Dilution Factor: 10 "$ Run •••••••• : 1lZS1Q36

Iron 217000 50.l. mg!b!J SW846 6010B
Dilution factor: 5 ~ Run •••••••• : 8251036

Potas6ium 1860 501 .-g/kg SW846 6010B
Dilution factor: , MS Run •...•••• 1 8251036

MagDesium 7690 501 .-g/kg S1lM6 6010B
Dilution factor: 1 MS lun •••••••• : 8251036

~&e 4g0 7.5 mg!la3 S1iJM6 6010B
Dilution Factor: 5 ns lun •.•••••• : 8251036

(Con~inultd en ne~ pagel

REPORTING
LIMIT UNITSRESULT

Prep Batch #. __ : 8251146
silver 3.1 1.0

Dilution Factor;

METHOD

~{kg SW8~6 6010B
H5 Run , ••••••• : 8251036

PREPARATION' WORK
ANALYSIS DATE ORDER #

09/08/98 CLBGD10C

09/08/98 CL8GDl0F

09/09/98 CLSG0107

09/08/98 CI.8G01OC

09/08/98 CLBGD10H

09/08/98 CL8GD~OJ

0!f/OS/98 CLSGD1O.

09/08/9S CLSGD10K

09/08/98 CLBGD10R

09/08/98 CL8GD10L

09/0S/98 c:LaGD10J11

09/08/98 c:L8GD1.0R

09/08/98 CLSGD10B

0'/OS/98 CLSGD10P

•



, .~ .

TETRA TECH NUS. me:.

Client: sample ID: VS-A-lB-~2

Lot-Samp1e t ... : C8I040138-003 Ka~..•..•. __ : SOLID

WORK
ORDER ~

Cl:.8GDl.OT

09/08/98 cr.sGD10Q

09/08/9S CLBGDl.09

09/08/9S CL8GDl0fi

09/08/98 CIo8GD1DA

09/08/98 CL8GD1DD

09/08/98 CL8GD1DO

09/0S/98 CLSGDl.OV

PREP~7:0N-

=.:.::..::= ANALY::3 :JATE
09/08/98

REPORTING
RESULT LIMIT UNITS METHOD
7950 501 mg/kq SW846 60:tOB

Dilution F~ctor; ItS Run # ...••.. : 8251036

363 4.0 mg/kg SW846 6010B
DiLution Factor: itS Run #••••••• : 8251036

1460 1.5 mg/kg SW846 6010B
DiLution Factor: 5 MS Run # ••••..• : 8251036

4.5 B 5.0 mg/kg SW84G 'O~OB

Dilution Factor: 5 MS Run II ....... : 8251036

7.3 2.5 IIIIJ/kg SW8~6 6010B
Dilution Factor: 5 ItS Run •••••••• : 8251036

4.6 B 5.0 mgfks::J SV84G 60l.0B
Dflution faetor: 5 "S Run M••••••• : 8251036

30.2 l.0.0 11119/1u3 sW846 60l.0B
DiLution Factor: 2 MS Run , ..••••• : 8251036

56'00 20.l. ag/kg SWUG 6010B
Dilution Factor: 10 MS Run •...•••• : 8251036

PARAMETER
Sodium

Bickel

selenium

Antimcmy

'1'ba.ll.i\llll

zinc

Prep BaCcb # ••• : a2S2ll~

Mercury ND 0.10
DiLution factor:

rng/kg SW846 747~

"S Run t ••.•... : 8252010
09/09/98 CL8GDlOW

!i1O'I'B (S) :

RuulD oDd reI'O""'& Iimiu ..vo bClCo ..t~ (or dry weidLL

B Eocimal<d rwulL R-uIt .. U::u cbaD IU..

- TOTAL PAGE. 1213 **
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TABLE

RME EXPOSURE POINT CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS IN SOIL
AREA A, SITES 1A AND 1B, COMBINED DATA

NAWC WARMINSTER, PENNSYLVANIA

RME Exposure

Point

Concentration

Maximum

Positive Site

Concentration

Upper 95 '"
Confidenoe Umn
(UCL) on Mean

Arithmetic

Mean 01 All

Site Results

Standard

Devfetloo or Log

Standard DevIation

Table Value lor

Ha .. (Lognorm.)

or To .. (Normal)

Results 01 ShaplroWilk or

Shaplro-Francia Dlstrtbu1lon Tests

W-norm. /W"iOilnonn I W-Table

, , Sl81IatlcaI
\ Dlstr1butlon

; III SIlIIDa1a

l:lellreea
'ri

FI'lllldam

N~beral

'sample

·RHdls!l

~ I ~.•. ;t·-~~tii:·Wf
~:.~n!~,· .• ; '.
~:'ft'l
Antimony

~1I~~lU"'-:-=:.-'.~~ ~ ~ ..
Chromium
Tridiioroeihen;-' -_.

19---'iii _.
. iii 

"'20-

18.-' ;8--'
;8
;ii---

nonparametric (assumed lognorm.)
nonpar8~einc (assumed iognom;)
nonpilrameiric (8ss~med iognorm.j

k>Ono;";ai'" .....

0.82921 0.86131 0.901--- --_ .... -----_. - ----

"£:lX: ·:~·UU --lUi
4.1981

---"61iiI7 .
... --- 48476 .
---'1788ii .

1.97
JOG
2.33

0.223

16.7
212
3080 .
2.93

284
274000
190000
32;'

68.5
857

11300
4.1

68.5
as?

11300
3.21

Units are mglkg lor lno'1lanics. UQlkg lor o'1lanics.
Number 01 sample results e.dudes rejected data or blank-qualif.ed 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 Shapirc>-'Mtk test lor n <= 50. Shapir<>-Francia test lor n > 50. Statistical significance level is 0.05.
For N>=10,. normal distribution is assumed ~ the test statistic W-norm. is >= than the reference value (W-table). and W-norm. > W~ognorm.

For N>=10, • lognormal distribution is assumed ~ the test statistic W-Iognorm is >= the reference value (W-table), and W-Iognorm. >= W-norm. A lognormal distribution is assumed ~ neither distribution is >= the reference value.
·For N<10. the maximum concentration is selected as the representative concentration. although the fiNed distribution type is shown for information only.
H-values and standard deviations of log-transformed data are u""d to celculate the UCL ~ data are assumed to be lognormally distributed. Studen!'s T-values and standard deviations are used for normally distributed data.
Arithmetic mean indudes positiw detections and non-<letecled results (detection limits are divided by two).
The representative concentration is .elected as the lower of the 95 % UCL on the mean and the ma.imum positive site concentration.



SAMPLES: VS-A-1A-01
VS-A-1A-02
VS-A-1A-03

i 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-18-01-_._--
VS-A-18-02
-VS-A-1 8-03 ----
VS-A-18-04

--------
VS-A-18-04-DUP

--
VS-A-18-05

._---~--

VS-A-18-06
----

VS-A-18-07
VS-A-18-08
VS-A-18-09

I ;VS-A-1 8-1 0
; iVS-A-18-11

'VS-A-1 8-12

Sheet2

Page 1

•

•

•



TABLE

RME EXPOSURE POINT CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS IN SOIL
AREA A, SITE 1A, All DATA

NAWC WARMINSTER, PENNSYlVANIA

~*1i'~1;:V;lf' ; I ..
~ ~reet ." I

Sl8tIatIc8I Results or ShapifG.WKk or tBble Value lor Standard Arithmetic -Upper 95% -MaxlmUiil- RME Exposure
.(' t.: .::., !:.~ II ,: :;,' : Sample . of . Dlstrfbution Shapiro-Francia Distribution Tests ~ils (LOgnorm.) DlIvIation or Log Mean or All ConfidenCe Limit PosltivIi Site Point
~l':'pl" :" RMulti Fieedom

...
of SIte Data W-norm. iW-Ioononn W-Table or TOIIslNonnal) Standard Deviation Site Results (UCL) on Mean Concentration Concentration. nCti .• ~.,: '1::.! l:i '"

~timonl _____.__ 8 7 "normal 0.8456 0.8248 0.818 1.8946 13.8 12 21.3 35.8 35.8
-a- --7-- ._ .. -- -"-'~iognor";ai'----'--'-' 0.7471 - 0.8621'- 0:aI8- --11.0809 --- --- ---- - --203----- 71370000000'

-. _. ~----- -_.'--
Cadmium 3.71 857 857
Chromium,--- ---- -' . -a 7 ~Iognormai --, 0.a365-- ... 0.8594 -oaiil- ----'8:441 ,.- 28 3440' ., 200000000' ; i300'

-,

11300

Units are mglkg lor Ino'llanlcs. uglkg for o'llanics.
Number of aample resulls exdudes 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 or data is determined using Shapin>-Wilk test lor n <= 50, Shapire>-Francia test lor n > 50. Statistical signifocance level is 0.05.
For N>=IO, a normal distribution Is usumed f the test statistic W-norm Is >= than the relerence value (W-table). and W-norm. > W-Iognorm.
For N>=10. a lognormal distribution is assumed f the test statistic W·lognorm is >= the relerence value (W-table), and W-Iognorm. >= W-norm A lognormal distribution is assumed if neither distribution is >= the reference value.
"For N< 10. the maximum concentration Is seleeled u the representative concentration, although the fitted distribution type is shown for information only.
H-vslues and ltandard devlahonl Dllog·transformed data are used 10 calculate theUCL if data are assumed to be lognormally distributed Studen!'s T-values and standard deviations are used for normally distributed data.
Arithmetic mean indudes positive detect""'s and non-<leleeted results (delection limils are divided by two).
The representative concentration ls seteded 8S the lower or the 95 % UCl on the mean and the m3:lCimum positive srte concentration
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RME EXPOSURE POINT CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS IN SOIL
AREA A, SITE 1B, ALL DATA

NAWC WARMINSTER, PENNSYLVANIA

~ti'~~H,'i.I'!;~:,j Hut:"berOi Degreea .. Statistlcal Results 01 Shaplfo.Wdk or Table Value lor Standard Arithmetic Upper9S% Maximum RME Exposure
" ...~.11'·' ,. ;;:;.' f . S8mple 01 ;. Olstrlbutlon Shaplro-Franda Dlslrtbullon Tests He .. (lOgriorm.) Devlatlon or log Mean 01 All Confidence lim" Positive She Point
~I '\:~n '~~.. " I . :..', .•

Resulta FI1Mldom .1 ! 01 Site Data W-nonn. ~nonn W-Table or T... (Nonnal) SlJIndard DevIation Sfte Results (UCl) on Mean Concentratlon Concentration. nee ::'1 ~,'i, :~~;.: ~I

Antimony 11 10 lognormal 0.8057 0.8673 0.85 3.967 1.47 201 192 . - 68.5 _. -_ .. 68.5
---,0' - ..------- iognom;si- ---

- 07j99 08547 . --'0.85' ---_._--- - .-. 2.51 .. . . ...._.. - -
7S2Cedmium 11 6.3284 219 185000 782--- .__._". "O;o,al _..
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Units are moJl<g lor Inorvanics. ug/I<g for orvanics.
Number 01 sample results e.dudes rejected data or blank-qualif.ed data Duplicates are consolidated into one result Non-detected results are treated as present at one-half the detection limit in all calculations.
Stetistlcal distribution 01 data is determined using Shspiro-Wilk test lor n <~ 50. Shapiro-Francia test for n > 50. Statistical significance level is 0.05.
For N>=10. a normal distribution Is assumed Wthe test statistic W-norm. Is >~ than the reference value (W-lable). and W-norm. > W-Iognorm.
For N>=10, a lognormal distribution Is assumed' the test statistic W-Iognorm Is >= the reference value (W-table), and W-Iognorm. >= W-norm A lognormal distribution is assumed ~ neither distribution is >= the reference value.
"For N<10. the maximum concentration Is selected as the representative concenlralion. although the frlled distribution type is shown for information only.
H-value. and standard deviations oIlog-transfonned data are used to calculate the UCL ~ 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 limils are divided by two).
The representative concentration is selected as !he lower 01 the 95 % UCL on the mean and the maximum posrtive srte concentration.
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RME EXPOSURE POINT CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS IN SOIL
AREA A, SITE 1B, EXCAVATION WALLS DATA

NAWC WARMINSTER, PENNSYLVANIA

. ~li~ 1:' .. Numberd De9reet1 , Statilllcal Results d Shaplro-Wdk or Table Value lor Standard Arithmetic Upper95% Maximum RME ExposureIBrr,,·"':·:·· ;:, .~ , d"',: DIstribution Shaplro-Franda Olslributlon Tem HoM (lognorm.) Devtation or log Mean 01 All Conlidence lIm~ Positive Site Point~I: Fi.·' ,". ~j' . :,. ,tt -·; .. :i·f'· ., RiisUltS FrMdom
:

: : 01 Site Data" tDi+ I
;',;. ;'Tq .'; fl W-nonn. w-lognorm WoTabie or To.tIl (Normal) Standard Oevtation Site Results (UCl) on Mean Concentration Concentration

Antimony 7 6 -normal 0.8857 0,7406 0.603 1.9432 62 8.61 13.4 16 16
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Units ere mglklllor ~lInics, uglkg for organics.
Number d IlImple results exdudes rejected data or b1ank-qualifoed data Duplicates are consolidated into one result. Non·detected results are treated as present at one·half the detection limit in all calculations,
Sta1istical distribution of data is determined using Shllpiro-W~k test for n <& 50, Shapiro-Francia test lor n > 50. Statistical signiflC8nce level is 0.05.
For N>=10, a normal distribution Is assumed' the test statistic W-norm, is >= than the reference value (W-!able), and W-norm. > W-Iognorm.
For N>al0, a lognormal distribution is assumed • the test statistic W-tognorm is >= the reference value (W-lable). and W-Iognorm. >= W-norm. A lognormal distribution is assumed ~ neither distribution is >= the reference value.
"For N<10, the maximum concentration is aetected as the representative concentration, although the filled distribution type is shown for information only.
H-values end standard deviations of log-transformed data are used to calculate the'UCL K data are assumed to be lognormally distributed. Student's T-values and standard deviations are used for normally distributed data
Arithmetic meln InCludes positive detections Ind non-<letected results (detection limits are divided by two).
The representative concentration is selected IS the lower of the 95 % UCL on the mean and the maximum positive sije concentration,
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C-51-11-8-61

November 25. 1998

Project Number 6883

Mr. Lonnie Monaco
Naval Facilities Engineering Command (NAVFACENGCOMI
Northern division
Environmental Contracts 8ranch. Mail Stop No 82
10 Industrial Highway
Lester. Pennsylvania 19113

Reference:

Subject:

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

Verification Sample Results. Site 18. Area A
Naval Air Warfare Center (NAWC) Warminster. Pennsyivania

Dear Mr. Monaco:

This letter presents the findings of the most recent venflcatlon sampling and analysis conductedat excavation 18 at NAWC Warmrnster. Seven samples and a duplicate sample were collectedfrom the sidewalls of the subject excavation on Novemoer '9 1998. The samples were collectedfrom the eastern portion of the excavation where It nad oeen extended to remove matenal thatcontained high concentrations of Cadmium and in response to the discovery of buned drums (seeattachment 1 for sample logs). No floor samples were collected because the excavationextended to the bedrock. The samples were analyzea t:J~ Cadmium. Chromium. Lead Antimony.and Thallium (see Attachment 2 for Laboratory Analyt.ca; ReDons) The data has not under gonea complete validation review

The analytical results were compared to the clean·u:: ;:a s :: determine If attainment had beenachieved. Although no clean-up goal had beer es:a:: s~e: ':J~ lead the samples were analyzedfor this compound in response to the presence :' e·e. a'e: : :~:e~tratlons previously laentlfled Inthe northern Sidewall (see TtNUS Septemoe~ .: ·c·"': .ener C-51-9-8-18l The highestconcentration of Lead identified In the samples .... as .~ :- -;~; ThiS concentration IS well belowthe surface clean-up goal established for other a'ea~ :' • ::: r"1g!Kg

No sample contarned concentrations of any of tne re .....a ~ ~; :omDounds In excess of the PRGs.Cadmium concentrations ranged from 005 mg:q :: ~ -: -;:'Kg This IS well below the PRG of76 mg/kg. Chromium concentrations rangea fr:m ;::3 E .... ; •. ;; to 54 9 mg/kg ThiS IS below thePRG of 16.161 mg/kg. The Antimony concent~a:,ons ~a";;ed trom 054 mg/kg to 087 mg/kg.This IS well below the PRG of 113 mg/kg. Thallium con:e":'a:,ons ranged from 04 mg/kg to 0.92mg/kg This is also Significantly below the PRG es:a:;:rS'1e: a: '4 mg/kg

During the November 19, 1998 sampling It was c:::;r.~,·me: :~ a: :ne floor of the prevIous excavationarea of 18 had been extended to bedrock. there::)re n: a:::·::onal sampling or evaluation of thiSarea IS required.



C-51-11-8-61
Mr. Lonnie Monaco
Naval Facilities Engineering Command (NAVFACENGCOM)
November 25, 199& - Page 2

It is recommended that no further excavation or sampling be performed at Site 1B. ; ~ ;s furtherrecommended that the area be backfilled.

/ ,.....-, //
Respe.ctlvel

JiGlen"'n.£.h""----

,Project Manager

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



QUANTERRA INCORPORATED

PRELIMINARY DATA SUI1[1AR~

PAGE 3
Date ?e==~~ed: 11/24/98Lot~: C8K2001S0

PARMIETER

Tetra Tech NUS, Inc
NAWC WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING ANAL~:::AL

RESULT LUlIT ~U~NI~T!o..:S~__ m;T~:D,"-- _

Client Sample IO: Vs-IB-13S
Sample~: OO~ Date Sampled: 11/19/98 13:48 Date Received: 11/20/98 Matrix: SOLID

Client Sample ID: VS-IB-l~S

Sample w: 006 Date Sampled: 11/19/98 14:00 Date Received: 11/20/98 Matrix: SOLID

Trace rnduc~vely Coupled Plasma
Cadmium
Chro:nlum
Lead
Antil'lIony
Thall1um

Inorganic Analysis
Total Res~due as

Percent Solids

(Iep) Met.als
0.05 B 0.21
24.6 0.6
9.4 0.36
0.76 BN 1.2
0.88 B 1. 2

83.2

Reviewed
mg/kg SW81G GOlOB
mg/kg SW846 6010B
mg/kg SW846 60108
mg/kg SW81G G0108
mg/kg 5W846 60108

Reviewed
MCAW;.7 160.3 liOD

•
Trace Inductlvely Coupled Plasma

Cadmium
Chrollllulll
Lead
Ant.:..:nony
Thalllum

(rcP) 11et.als ReVlewed
0.12 B 0.25 mgjkg SW846 6010B
31.4 0.62 mg/kg SW846 6010B
14.6 0.37 mg/kg SW846 6010B
0.62 BN 1.2 mg/kg S;.7846 6010B
ND 2.5 mg/kg SW845 6010B

Inorgan~c An.lysis
Tot.al ReSlc.ue as

Percent Solids
BO.1 %

Reviewed
MCAW·.... 150 . .3 1i0D

Client S.mple ID: VS-IB-15S
Sample #: 007 D.t.e Sampled: 11/19/98 1~:10 Date Rece.ved: 11/20/98 ~atr~x: SOLID

(Continued on nex~ page)

•



QUANTERRA mCORPORATED

PRELIMINAR:l DAIA SUMt1AR"i

--------------._.---_._--------------------_._-----------------------------------------------
The results shown below may still require adQitional laboratory r:':icw a:Jci ~•. ': ::ubject to
change. Actlons taken based on these results are the re6ponsibil~ty of the ~"~a user.

PACE 4
Date ~:;:~~~d: 11/24/98Lot~: C8K20015C

PARA~jETER

Tetra Tech NUS, Inc
NAWC WARMINSTER, PENNSYLVANIA
ProJect Number: CTO NO. 0252

REPORII:lG ANAL:l:: ::.L
RESULT LHHT ~ur~Hi:.o!:T..::::S__ .uM.IIoIEIH.a.u;O~D~ _

Client Sample IO: VS-IB-15s
Sample'#: eei Date Sampled: 11/19/98 1~:10 Date Received: 11/20/98 Matrix: SOLID

Trace Inductively Coupled Plasma
Cadmium n

Chrom~um

Lead
Antimony
Thallium

Inorganic Analysis
Total Res~due as

Percent soUds

(lCP) Metals
0.16 B 0.21
26.2 0.6
13.0 0.36
0.86 BN 1.2
0.54 B 1.2

83.7

Reviewed
mg/kg SW816 6010B
mgjkg SWB46 6010B
mgjkg SW846 6010B
mg/kg SW816 60108
mgjkg SW846 6010B

Reviewed
MCAWW 160.3 MOD

Client Sample 10: VS-1B-16S
Sample #: 008 Date Sampled: 11/19/98 14:18 Date Received: 11/20/98 Matrix: SOLID

Trace Inductively Coupled Plasma
Cadmium
ChrOlnlUIn
Lead
Antimony
Thallium

(rep) Metals Re"'~ewed

0.11 B 0.23 mg/kg SW846 6010B
24.0· 0.58 mg/kg SW846 6010B
16.9 0.35 mgjkg SW846 6010B
0.87 BN 1.2 mg/kg SW846 6010B
0.92 B 1.2 mg/kg SW846 6010B

Inorganic Analy$is
Tot.al Res~due as

Percent Solids
86.3

Reviewed
MCAWW 160.3 MOD

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

(Continued on next page)



. QUANTERRA INCORPCRAT;~

PRELIMINARY DATA SUI111AI'.:':

-------------------------_:_--------------------------------------------------------------_.~The results shown below may still require addit.ional laboratory :-:::·:.::.cw Q:ld :.=e subject. t.ochange. Act10ns taken based on these results are the responsib1l1ty Ot t~~ data user.

PAGE 5
Date Reported: 11/24/98

Lot #: C8K200150

PARM!ETER

Tetra Tech NUS, Inc
NAWC WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING ANALY=ICAL
RESULT tUlIT ~ur>:..<nuT..=!.S__ u.~].!::LET.u.H~O~D _

Client Sample 10: VS-1S-17S
Sample #: 009 Dat.e Sampled: 11/19/98 1~:31 Date Received: 11/20/98 Matrix: SOLID

Trace Induct~vely Coupled Plasma (Iep) Metals ReviewedCadmium 0.72 0.23 mg/kg SW81G GOlOBChromJ.um 49.7 0.58 mg/kg 51.1846 60108Lead 11.4- 0.35 mg/kg SW846 6010SAntimony 0.51 8N 1.2 mg/kg SW81G GOI08Thallium NO 1.2 mg/kg 5101846 60108

Inorganic Analysis ReviewedTotal Residue as 85.9 MCAw'''; 160.3 MODPercent Solids

Client Sample ID: VS-IB-18S
•Sample #: 010 Dat.e SalDpled: 11/19/98 14150 Da.te ReceJ.ved: 11/20/98 Ma.trix: SOLID

Trace Inductively Coupled Plasma
Cadm1um
ChromJ.um
Lead
Antuony
ThallJ.um

I ElOlu-L.I.:U f"C:au.1l. Jh:...ull ~a,; 1\0:55 u... , RL.

(ICP) Metals Reviewed
0.08 8 0.24 mg/kg SW846 60108
54.5 0.59 mg/kg 51.1846 60108
9.5 0.35 mg/kg SW846 60108
0.65 BN 1.2 lng/kg SW846 60108
0.40 B 1.2 mg/kg SW846 60108

Inorgan1c Analysis
Total ResJ.due as

Percent Solids
84.7 .,...

Rev1ewed
MCl.\.1:'; ::'60.3 MOD

Client Sample 10: VS-1S-19S
Sample #: all Date Sampled: 11/19/98 14:58 Date Recelved: 11/20/98 Matr~x: SOLID

Trace Inductively Coupled Plasma (Iep) Me~ls
CadmlWD 0.12 B 0.22

(Continued on next page)

mg/kg SW846 60108
Reviewed

•



QUANTERRA INCORPORATED

PRELIMINAR~ DAIA SUMMARY
---------------------------------------_._-------------------------- ..._._--------_._-------The results shown below may still require additional laboratory ~evi~w and Qre subject tochange. Actlons taken based on these results are the responsibility of the data user.-----------------------------------------------------------------------------_...-...._-----

PACE
Date ~~p:rted: 11/24/98

Lot #: C8K2001S0

PARMIETER

Ietra Tech NUS, Inc
NAWC WARMINSTER, PENNSYLVAlHA
P~oject Number: CTO NO. 0252

REPORIING ANAL~TICALRESULT LWIT ~ur!.l.:H~T~S__· ~~I.=i.E~TH~(j~D!_ _
Client Sample IO: VS-IB-19S
Sample #: all Date Sampled: 11 /19/98 14:58 Date Received: 11/20/98 Matrix: SOLID

Chromium 23.8 0.54 mg/kg SW846 6010BLead 16.3 0.32 mg/kg SW816 60l0BAntaony 0.75 BN 1.1 mg/kg SW846 6010BThallium NO 1.1 mg/kg SW846 6010B
I E,tiDa~~ ~sul*. a.8Ult i, J••• then AL.

Inorganic Analysis
Total Res~due as

Percent Solids
92.7 Reviewed

MCAW'I'I 160.3 MOD

Client Sample ID: Vs-IB-20S /)cJp\,'co..k \} S- 1\3-175Sample #: 012 Date S~npled: 11/19/98 15:15 Date Rece~ved: 11/20/98 Matrix: SOLID

Reviewed
60108
6010B
6010B
60108
6010B

SW846
SW846
SW846
SW846
SW846

lng/kg
mg/kg
mg/kg
mg/kg
mg/kg

Metals
0.23
0.59
0.35
1.2
1.2

(rep)
0.69
54.9
10.4
0.75 BH
ND

Trace Inductively Coupled Plasma
Cddm~um

Chromlum
Lead
AntJ..lnony
Thalllum

Inorganlc Analysis
Tot..: ResJ.cue .s

Percent Solids
85.3 Revl.ewed

Mc.;.W;'; ~60.3 MOD
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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:

Subject:

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

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 Sampling 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 materials that exhibited Photo-IonizatIon Detector (PID) readings reported from 200
PPM to 2,000 PPM. All samples were analyzed for full-scan Target Compound list (TCl) Organics and
Target Analyte List (TAL) Metals. Volatile Organic Compound (VOC) sampling and analysis were
performed according to SW-846 (method 5035/8260B) 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 until the data undergoes
a complete Internal lab review. This data will not be available for another 3 weeks. However, this data
should not significantly effect the ability to select addllional parameters for Verification sampling purposes

The sample results were compared to prevIous SIte 1 subsurface sample results, the Site 1 risk
assessment. and EPA Region III Risk-Based Criteria (RBC) The EPA RBCs were adjusted to reflect
industrial 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 comparison 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 criteria and whether the compound
was Identified as a contributor to an unacceptable industrial exposure risk calculated for the site.



C-51-11-8-29
Mr. Lonnie Monaco
Naval Facilities Engineering Command
November 12, 1998 - Page 2

Findings

A review of the inorganic data indicates that Thallium concentrations exceeded the results cf ;::~evious

samples and the RBC. Only one sample contained Thallium concentrations greater than the !.-::iustrial
RBC (197 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 rer.resentative
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/orthe RBC. No additional 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 PAOEP 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 samples The data for sample number W-1 B
WA02 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 industnal RBCs or the EPA groundwater protection
standard. The preliminary results for sample W-1 B-WA02 exceed the PAOEP soil to groundwater
standard for 4,4-000 and 4,4-00E. 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 found at elevated levels in other Area A soils and waste, it is recommended that no
pesticides be added to the V,SAP

The Polychlorinated Biphenyls (PCBs) Aroclor 1242 and Aroclor 1260 were identified In samples collected
from Within excavation 1B. The maximum detected concentrations were well below the Industnal RBC for
both compounds. One sample contained concentrations of both Aroclors (Aroclor 1242 at 1.4 mg/kg and
Aroclor 1260 at 0.6 mg/kg) at levels that slightly exceed the EPA and PAOEP SOil-screening standard for
protection of groundwater (see Attachment 3). Consldenng the levels Identified and the fact that PCBs
have not been identified as a contaminant of concern In Area A groundwater, it IS recommended that no
PCB analySIS be added to the VSAP for excavation 1B.

Recommendations

It IS recommended that Thallium be added to the list of parameters to be analyzed for under the VSAP for
excavation 1B. The proposed Preliminary Remediation Goal (PRG) is 14 mg/kg This represents an HI of
01 (based on the EPA RBC of 140 mg/kg for industnal SOils) The PAOEP non-residential soil Medlum
SpeCific Concentration (MSC) for Thallium is 220 mg/kg for surface SOils and 190,000 mg/kg for
subsurface soils.



C-51-11-8-29
Mr. Lonnie Monaco
Naval Facilities Engineering Command
November 12, 1998 - Page 3

Previous verification sampling results from excavation 1B indicated that Cadmium was the only PRG that
had been exceeded in wall samples (see TtNUS correspondence C-51-9-8-1~ d8ted September 10,
1998). It was because of this contamination that the excavation was expailCled. This was the only
compound to be analyzed for in the follow-up verification sampling. The concentrations for the remaining
clean-up criteria compounds (Chromium, Antimony, and Trichloroethene) identified in the new
characterization samples was compared to the previous verification sample results to determine if waste
material exceeding the maximum detected concentrations or PRGs had been Icentified. Although no
PRG was exceeded in any of the waste samples, the maximum Chromium concentration exceeds that
previously identified in verification samples and the result, if included in the statistical evaluation of data
for the excavation, may cause the Upper 95 % Confidence Level (UCL) to exceed the PRG. Because of
this it would be prudent to include Chromium in the VSAP list of parameters.

In summary, it is recommended that the eastern sidewalls of excavation 1B be sampled and analyzed for
Cadmium, Chromium and Thallium. The data should then be evaluated and the results compared to the
PRGs (Cadmium 76 mg/kg, Chromium 16,161 mg/kg, and Thallium 14 mg/kg) to determine attainment of
clean-up goals.

Respectf y, .

~~",---l
arth Glenn ~

Project Manager

GG/nfs

c Tom Ames (NAVFACENGCOM)
Tim McEntee (NAVFACENGCOM)
Steve Lehman (NAVACENGCOM)
Darius Ostrauskas (EPA Region III)
April Flipse (PADEP)
Neil Teamerson (TtNUS) .
Jeff Onent (TtNUS)

•

•

•
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SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

CI
rEf
CI
CI
CI

Surface Soil
SubsuriGce Soil
Sediment
lagoon/Pone
Other _

Project Site Name N A 1.% C iJJ "! r /Y7 1/7.s i- eo r

Source Numcer _--"i",V_-...;/..:;B~-...;W;;;;;..;A~O;.;I _

Project SHe Numcer __c_-:.....Q:.....:;z~s:..:;z,:::... _

Source Lc:::men A R ;:: A A C I r-e. I A

SamCle MetnC::J: I Comnosrre Samcll~ Data I;:<, '/ (: .Ie.. h O~ !3 vc kr:.f" '; . s. r,r~{A./c// Samole I Time Color ana Oescncnon IDeem ~amclec: I I;

4- -6 I
ISamole Oate 6. Time: I
II C I ~ 7/ ':5' 0830 I
ISamOI~ cy:

I
I I
I

\
"_,,arle.S M t!:4ef I

Signawre(S): " I I
-

sample Type I
~LOW Concentration Io High Concentration I
~Grab Samole Data
CI Composite Color I Des~on: (Sane. C~v. Orv. MoISt. Wet erC.l Irt Grab - Comcesite

:"'-I'"r, ., ~ , I ru J,,/.d pu~/<cd c:.. (,,-, 7 ...... , r t, I.). _J4:~AnalVSIS , Preservatrve: , .. ", ,. '- .- r :.... ," ... 2 <'0 - ~ooo "r""'"
V' TCL VOAs I Gant.4°C Sample LZ==::-: ~.1ac
\-' iCLSVOAs I canL 4°C

TC:~ P~lIPC:as I cwx. 4°C,
TAl-Mews 14°C

" o "T".::z:';
Ac'; d'#:I"''' I- Cvarua. 14 °C

Co Ie..." ;:, /I
t

I

AI I
Rca S~.c.k., CIQ.,c..r 1.:z~",,/

oS I vdCl ~ I

e" .. Of S IVd'1 c. T I .,
I w-IB-"",AOI ~ ~". d '''c D-d [lI- '7
I Observanons ane Notes '1'111" IV S I ...alt: ~"d.s
I .. ",d ~"IN'"S

CJ Duplicate samp1e taken ~ ~.J ,",.-~ </D9 '
_.~&I.I ooJ,tI1i -7fr
,::'~., ~"f$

I

-



s j ~~ ,--. f~1

"""'-----~

SOLID1SOIUSEDiMENT
SAMPLE LOG SHE=:

TETRA TECH NUS, INC.

D Surtcce Soil
(Ef Subsur.a:B Soil
D Sediment
D Lagc::vPonoCJ Other _

•
?rojec: :s:te Name !'/ A {,../ C . ,) '" r.n-? ,/7 S 'j- ,'> r Prcjec: SH.e Numcer __r .....;.;.Q.:-_:z~s~..:;Q.. _
Source Num::er ' ..-'_"_'_"_'.:::U;;;./,J:J:;:..;,,...,__.~ _ SOUrc:2 Lc:::n A R :=: A A ::-1 foe. I ~

Corrn::slTe Sarm:II~ Data
I Same:e Metno:::
, P,n C !< ;',..C:: .qvck~+-- 5. S Samere Time C4Iar ana Oescr:=::::1

Deem ~gmelec:

/
4 - -;

Same:e Ugle 6. Time:
'0 I:J.. 7/~''? o g" "

Sam:::ec :y:
t

I
I

II
I

•

------;:----~-------_---!: •
I

I

Signan.:relS):

.. ,

sample Type I I
I

~lOW Concentration
f t

I
o High Concemration

I I
IS"Grab

samole DatA
ICJ Comc:site Color I Oes=-=:~' rSanc, C~V. ON. MoISt. Wet erc.l Il"i Grab - Comccstte 15 .. "...... ""-owf'c.-( ';;'Ivc/qe '-Ulrh Q,.,

\
I Preservatrve: J~£.d

,= I D r. #<~/...... of ;;.0 rP'-"

~nalvsrs

2r ie:.. '/OA5 , cane. 4°C Sample L::::===~ :.:atl~ iC:"SVOAs I CW1t.. 4'Csa- Ie:.. ?e:su...cas I CW1L 4°C
!f TALMeWS t .-c

Ilhi d, • ..,,,,,,, j 0J~~...! Cyazua- I·'C
'Ie.. .. ~,III ..I ~ A ~ ~ & "'e. k., I:./d.,-y I fI/W-IB-WAO;). , , ..:a-s f ",ti., c. .,

(,--., SIwlll., c . i
'T". , w'''. d leeL D"d . I+--- ,."1,., Sl"~~ ~."d.s 1:bSl mens ana Nates .,

4l ...d &>'-$
j t ..~ Sampte taken ~

.~ ..'-~ C/·9 ""., ,_.~~,el MI,"" L7
",..,~~

--



SOLID/SGIUSEDIMENT
SAMPLE LOG SHEETTETRA TECH NUS, INC.

D Surface Soil
[3' Subsur.c::e SoilD SedimentD Lagoc:vPcnao Other _

Projec:: Site Numcer __._r...:"'_O.....::!;;;.,;;;5:..;6=- _
Source L::::atIon

--~~~~~--

Sour::e Num::er ".../_-_'".o.-.-_~.:;tl..:;A..;...;,,(1;.,3...... _

Sarr.::e r.ietnC::::
Comtlcslte ~amcle DataSamCle I nme , Cotor ana OesCl"lccc:1I

Oeo~ ~<imClea:

. 1-f-7
Sam:::e O<i,e & Time:

I .':J I .2 "7 / Q S' 0 g S :2

,
I

I
I1
I

z.. 00-:? , .. vol·

I
,

I
I

I
I

.1

I PreservatIVe:
AnalVSIS

Signa'lJreIS):

./ .~ /' ,~@~/'-.~--t:"""'r~ o". #

-'
tE" TC:' ..: CAs I Cant. c'C SamCle Lo::z::cn Map~ 7C;'S'~'0As I CW1t. c·C
~ 7C;' FtSlI""C& I CW1t. c·CU:::f TAL. Mews I·-C

" o .,..2. ...Acd dr.,.",
I

W C.yaNOe I·-e
~ I.:... .... ;:, / / I

*'Re::d S f"K.., Clo.,c.or j ..:lJ-v/s Ivd~e v
l'(" • ., S 'onl, ~
I

7"@ M./lf'#I d loci: D."d t'l-ObServaoans ana Noms W-I B - WI'I.O '3 yt!II~MI SI"'d'c btttJPds
Q,.,cI &>,.-sCl OUC1ie:te sampja taken ~

....I ,,,.- '1'9 ~?'"'.#-~It'/ ~,~A -7f',., -.eJPis.

. .

-

Sample Type
.. ~~ .• I I

\

r::('Lew CcncentrGticn ,
I

I

CI .,High CcncentrGtion ,
I

I
~Grao

Samele Data
I

CI Corr.:::srte
Color , Oesc=:::ccn: (Sane. C:,av. Orv. MoISt. Wet etc.l ,~IT Grao • Comncsrte
'/<:=./It'IIJ TO ((.:l"'!!:-r Sa,,-,d ....vIr/' oa",d~ of hlc"c./c

- ....~--~



f
,

J
,.. ~

. --, ~I
'----"

SOLIDIS0 IUSED1ME?'lT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

o Surface Soil
0' Subsunaca Soilo Sedimento Lagoon/Ponao Other _

•
Project Site Numoer __r_-_?'-o;2~5:..:3:::... _Source Nur.-::e!" __..;;,_.:::u:..-~/.;.:~:..-~W;;;;.;A..;..;:O;..:.I1 _

•

•

Sam::e Metr.:::

~ COrntlcslte Sarrn::e OQQ(3,..,-- :.::.. h-~ -: _·c K'~ r S. s. 1r"t:1u..1~/( SamCle I TIme I <Alar ana Oes~=c:"l
Deem ~Qm::ec:

I I I'7 "
t ISamc:e u.,te &. j lme:

I I IIOI:;Z7/Q.:?
10 :z "7 I ISamole!: =!':

I I I
:

I ,
I

C. n v c Ie.. fYfel-fer ,
I

I
SjgnQillre~sJ:

I
. I I

II t
I

e/~~ *~t"
I ISamt:'18 Type
I I[S'"Lew Ccncentl'QUCn
I I0 High Ccncemr.mon
I I[9""Gra%)

samDI8 Data
ICl Comp::srte

Color I Oescrnmcn: tSane. C:aV. ON. MoISt. Wet ett:.l I
i'i Grab - Ccme~srte

flc.d I '-/£44.("'-'1 ~II~ "'-V.rJ., ;C'c. ,~ ;:"'c. .. k: S or I
Analvsls I PreservatIVe: Orown 0/ </<=- ~l""t:;: n e;, ,...-, rl ".'C I/CCv b/uc/( sel~c1.s
10' TC~ 'JO~ I Qarx.•·C Sample 1-C:;Q;;on Mac~ 7~SV~ I aant. .·C"E? Je:.. ?nu...c~ I CWL.-C

.3 iA1.Mewa I·-C
" o~::z./~tf:1I dr."'''I·-C

c. Ic.. ... t:, II I

I ~'ianaa

I

-
I

I
"At: Ii S f-,ck.., C.1.,..,ee, ~ ..1J-V/

I

S I vel, e "I
AI(" ..., Slo./d,! C

;7'.,WIn• .d IG~.t: 0 "'d 1.1-
..

l
-

t"II"ov $/.,4'1: /NI..dS
~~"MmOnSana Noms ..

Q;rd Q,-",s

A
:J C .zpncam Sam;ne taan ~

,,-4 ..,_A <
1°9 ~1'~ ,.",,"t:J'/.1 .-I,"" -7W-IB- WAOI1 r',., -et"s.

':$' ..
. ~.: ....

-
. .

--
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j .... i
~~I

i
~---".

SOLID/SOIUSEDIME~:T
SAMPLE LOG SHEETTETRA TECH NUS. INC.

o Surface Soil0' SubsUrlGCS Sello Sedimento L.agocnJPonao Other _

Projec: Site Numcer
----~.Q.._---

Seu:,,::;:: t'Jurr:::=!"---------------Sa~=:e 1\'1e~=::
L Corrn::::srre Samr:ll~ aaQr-~.3:a:::m~c::;te:--7'1 --;:Ti:;:lm::e--jl...;;..;.;.;;;~CO~Io~r:.a-n-c-o~e-s-c::::-.-:-'::-:::~--1----1":-------7:---------Sam=::e LJ~te ~ I.me:

/Q / .2 71-- 9
10/.17 l---~I:------:-:----------.:1

r h v c.. :<' 1----1
:------:-:--------~:

1:------'7"":-----::-----------::

I PreservatIVe:
,

~ iC~ ·,O~ I Cant.4"C Sam:::e LC=O:;C:: Mao
7';:;;:' S',,'QAI I caB.. 4"C
j'C;. i'~lI"'C& I ewx. 4"Ci .....L.Mews

14-C .
" 0-:::1.. '"

ACd drp",,,

Cv~· 14"C

,c,ll ;

...
c:. Ie.."I

a!

-: .;a~",,-

I
R. e: d $ ~'C k. or Cla..,"f

s/vd, Co .,
I

~c",. .., S It./d,! c.. ,
7"

,, , u.; - / B - WA 0 S
~

w,i"1< Ii loci:: Q;per

I
II-

ObServaacns ana Nates W-tB - 10:<7..,8 Y411" uJ S / ...4'1: ~"ds
q;rd t;>,.v-.s ~

~DUD1icamsamp18 taXan ~ w - t 8 - 10;Z 7 q ff
~"" ..__~A <

1°9 ~?'"''''''(Y/tIIl .v,"" -7
MS! tl-f5D

':-1'., -.ot:"rs.

-

Sample Type
......: .. ~--:-J I I ,I!I"Low Ccn::enmoticn

t I
I

CI .High Ccncemrotion
I I

t

~GralJ

Samels Data
I

CI Com;:csne
COlor I Desc:rnmon: rSane. C:aV. Orv. MOISt. Wet etc.l I

rt GraD - Com::::srre

Lf<:J_/<:."" S'u "" ~/-, ;';/I..'c./~"L. r""f/">

,
"

~.

I Analvsls



NOV 0g '98 12:36 FR QUANTERRA-PITTSBURGH 412 525 5571 TO 916104S13E~7?41: P.82/40

QuANTERRA INCORPoRATED

PRELIMINARY DATA SUMMARY

----------- _-------.-----_ -.. _ _----------- _---- _- _ _--- .. _-_.
The resulcs shown below may scill require addici~r.al laboracory rev~~. a;.j ~~e c'~j cc co
c.l;ange. ::'ctions caken baseci on chese resulcs are the responsibili::y c.t ::~~c .::..:..::,;;, user .
........... _-. __ -_ .. __ _----- _----- _-_.- _---_ __ _-

Tetra Tech BUS, :IDe

NAWC WARMINSTER, PENNSYLVANIA

Projecc Number: CTO NO. 0252
REPOR7:NG

Lo~ #: C3J290162

RESUL':' t.~!TS

PAGE 1

Date Reported: 11/09/98

Client sample Ie: W-T.B-102798
Sample #: DC! Date Sampled: lO/27/98 07:00 Date Rece~ved: 10/28/98 ~~trix: WATER

Volacile Organics by GC/MS
Acetone
Benzene
Bromociic.~loromethane

Bromoform
8romometha:oe
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Dibromocr.loromethane
Chloroethane
Cb.1orofODll
Chlo rometilane
I,l-Dichlcroethane
1,2-DichJ~roethane

1,1·Dichl~roethene

1,2-Dichloroethene
(LoLal)

1,2-Dichloropropane
cis-l,3-Dichloropropen8
trans·l,'-Dichlorcpropene
Et.hylbenzene
2·Hexanone
!lethylene ch.1oride
4-Methyl·2-pentanone
Styrene
1,1,2,2·Tetrachlorcethane
Tetracnloroethene
Toluene
2,2,2-Trichloroethane
1,1,2-Trichloroethane
'I'X'ichloroet;hene
Vinyl chloride
Xylenes (t;ceal)

4.8 J

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO
9.3
NO

NO
NO

1m

NO

NO
NO
NO

rm
NO

3.3 J
NO
NO

NO
NO

ND
NO

ND

NO
NO
NO

20
5.0
5.0
S.O
10
20
S.O
5.0
5.0
5.0
10
5.0
10
s.b
S.C
S.O
S.C

s.c
5.0

S.C
S.C
20
5.0
.c
5.0
5.C
S.C
S.C
5.0

S.C
5.0
10
5.C

ug/L
ug/I.
ug/I.
ug/I.
ug/I.
ug/L
ug/I.
ug/L
ug/I.
ug/L
ug/I.
ug/L
ug/I.
ug/I.
ug/L
ug/L
ug/I.

ug/L
ug/I.
ug/I.
ug/I.
ug/L
ug/L
ug/I.
ug/:'
ug/I.
ug/"
ug/L
ug/L
ug/I.
ug/I.
ug/L

ui/ I.

SWBof6 8260B
SW846 a260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
514846 8260B
SW846 a260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B

SW846 8260B
SW846 8260B
SW846 8260a
SW846 8260B
SW846 8260B
SVB46 8260B
SW846 8260B
514846 8260B
SW846 62608
S14846 8260B
SWB46 8260B
SW846 8260B

$14846 82608
514846 8260B
$14846 82608
SW846 8260B

Review d



NOU 09 '98 12:36 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 9161049'.%47'7,ll1 ?03/40

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY •------------------- _ _--------------------- _--------------------------
The results shown below may seill require additional laboraeory review and are subject to
change. Actions taken based on chese results are the respoDsibiliey of ehe data user.

Lee #: C8J290162

PARAMETER

Tetra Tech BOS, Inc:
Nll.WC WARMINSTER, PENNSYLVANIA

Project Number: CTO NO. 0252
REPORTING

RESULT LIMIT UNITS

PAGE 2
Date Reporeea: ll/09/9S

Cl.ieuc sample m: V-lB-WA01
Sample #: 002 Date Sampled: lO/27/98 OB:30 Date Receiv@d: 10/28/98 Matrix: SOLID

Inductively Coupled Plasma (ICP)
~ AlJDD;mpp

Coupled Plasma (ICP) Metals
0.53 B :2
NO 2

0.(;9 B 1.

9.5 2
28.2 0.61
1.1 BB* 2
NO 1
l..~ B 2

SW84Ei Ei010B
SlIM6 6010B
SW846 60l0B
SWM6 6010B
SVB46 6010B
SV846 6010B
SV84(; &010D
SW846 60l0B
SW846 6010S
S1r846 601.08
SVB46 60108
SW&l6 601.0B

SW846 6010B
SWB46 6010B

Trace Ir.duc~ively

Silver
Arsenic
cadlDium
Chrcarium
~

Antimony
Selenium
'D:La.llium

Barium
Beryllium
ca1cium
c:obiUe
Copper
Iran

Potassium
llagnesium
Hanganese
Sodium
Bickel.
Vanadium
Zinc

Metals
UO
29.5 B
NO
13.00
5.5 B
66.9
1~HOO

ND
M9B
108 1Il'
40.' 8
20.2
1.2 8
1750 II

.0 .•
40.4
1

l.010
10.1
5.l.
20.2
1010
1010
3
1010
8.1
10.1
4

mg/)g;J
mg/)c;g
mg~

mg/kg
mglkriJ
mg/lc1;I
mg/kg
mglVJ

8gfbJ
8g!kq
mg/kg
8g!~

8I)/laJ
-J/ltg
atl!ks3
mg/kg
-J/kq
aq/kIJ
-.g/kg
aq/kIJ
8;/&.9
-v/ltri

S1r8~6

SWB46
SWQ4'
SW846

SV846
S1r8'"
SWB46
SW846

'01.OS
6010S
6010B
6010B
6010B
'0108
60l0B
6010S

Reviewed

Reviewed

•

Mercury in Solid Waste (Manual Cold-Vapor>
Mercury 0.31 0.2 SW&I6 7471A

R.evi w d

(Coneinued on next P&9.>

SWat6 S08lA
SW846 B08lA
$VB.' S08lA
SWB46 BOBlA

H
34
34
34

Organochlorine Pe~eicideG

Aldrin
alpha·BHC
beea·BHC
delea·BHC

• a-IlII r..w. a.u iliallbaa Rl..
N 1,,_~ _ • __-.:a.llimila.
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NOU 09 'S8 12:37 FR QURNTERRR-PITTSBURGH 412 826 55:1 TO 9161049196477411 °.04/40

QUANTERRA INCG2PORATED

PRELIMINARY DATA SUMMARY

The results shown below may still require additional laboraT:cry review and a:t'e aubiect to
change. ACT:icns T:aken based on these results are the responsibili~7 c= t;.e ~~:~ user.

Tetra Tech liIOS, Inc
NAWC WARMINSTER, PENNSYLVANIA
ProJect Number: CTO NO. 0252

RBPORTIr;'G

Lot #: C8J2901€2

RESULT L!~'!'

PAGJ;: 3

Date Reporced: 11/09/98

AmU.YTI-~

METHOD

Cl.ient Sample ID: V-lB-1Im01
Sample 4: 002 Date Sampled: 10/27/98 08:30 Date ;;'"celved: 10/2S/98 Matrix: SOLID

Organocnlor1ne Pesticides
gamma-SHC (Lindane)
alpha-Chlordane
gamma-Chlordane
4,4 ' -DOD
.,4' -DOg

4,4 ' -DDT

DieldriD
EDdosul.fan I

Endosulfan II

EndriD kel;oDe
Endo6ulfan sulfate
Encirin
Endrin aldehyde
HepT:achlor
HepT:achlor epoxide
Toxaphene
Methoxychlor

PCBs
Aroclor 1016
Aroclor 1221
Aroc::lor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroelor 1260

Volatile Organics by GC/MS
Ace~cme

Benzene
Brcmodichlcrcmethane

NO
NO
NO
ND

5S
NO
ND
ND
NO
NO

ND

NO
ND
Nb
ND

NO
ND

NO

NO
NO

NO

NO

NO

ND

3~

34
34
34
U
34
34
34
34
34
34
34
34
34
34
1400
340

670
670
670
670
670
670

'70

66
16
U

US/kg
US/kg
ug/kg
US/kg
ug~

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

uv/kv
ug/kg
uq/kg

SW846 S08lA
SW846 SOSlA
SW846 BOBlA
SW846 B081A
SWBol' sosa
SW846 S08lA
SW846 S08lA
SWa46 BOBlA
SWS46 SOalA
SWB46 SOalA
SW846 SOalA
SW846 S08lA
SW846 S08lA
SW846 SOalA
SWS46 8081A
SW846 80alA
SW846 S081A

SW846 8082
SW846 SOS2
SWS46 80S2
SWS46 8082
SW846 808~

SW846 8082
SW846 8082

SWM6 8260B
SW846 82608
SW846 82608

Rev1ewed

Reviewed

(Ccntinu d on nexl; pAgel



NOV 09 '98 12:37 FR QUANTERRA-PITTSBURGH 412 525 5571 TO 9161049196477411 P.05/40

QUANTERRAINCC~RATED

PRELIMINARY DATA SUMMARY

... _--------------.------- -_ .. --------- _--------------------------- _---------- . •
The resulcs shown below may scill require additional laboratory re"iew and are subjec~ ~o

chang. Actions taken based on these results are the respons~bili~y of the data user.
------- ---------- -_ .. ----------_._--------------_ .. -----------------------------._---

PAGE 4

Date Reported: 11/09/98

~YTlCAL

.::..tJN=..:.,=..IT.::..S=-- ME_TP......_O""De..- _!..IM'!'!'RESULT

Tetra Tech !WS, Inc
NAWC WARMINSTER, PE:NNSYLV1.NL;
Project Number: CTO NO. 0252

rtEPORTING

Lot #: CBJ290162

Client S8IIIP.le m: W-lB-lINU.

Sample #: 002 Date Sampled: 10/27/98 08:30 ~ate ReceIved: 10/28/98 Hatrix: SOLID

Volatile Orgsnics by GC/MS Reviewed
BromoforI:'. ND 16 ug/kg SWQ46 ';260B
Bx........-:chaDe 3.7 J 33 ug/kg SW84fi 82fiOB
2-Butanone NO 66 ug/kg SWS46 8260B
Carlx:m di&Ul£ide U 16 ug/kg S1I'846 8260B
Carbon eeerachloride ND 16 ug/kg SW846 8260B
Chlorobenzene ND 16 ug/kg SWS46 82608
DibromOchlo romethane NO 16 ug/kg SW846 8260B
Chloroethane NO 33 ug/kg 5W846 8260B
Chloroform ND 16 ug/kg SW846 8260B
Chloromethane ND 33 ug/kg 5W846 8260B
l,l-Dichlcroethane NO 16 ug/kg 5W846 B2608 •1,2-Dichlcro@~hane ND 16 ug/kg $W846 8260B
l,l-Dichlc~=eehene ND 16 ug/kg SWS46 826013
1,2 -Dic:hl.urcetbeoe 3.9 J 16 ug/kg S1f84fi 826QB
(~)

1.2-Dichl~ropropan& NO 16 ug/kg SW846 82608
.T): -:ll.oropropene NO 16 ug/kg SW846 82602
"·I)1.chloropropene NO 16 ug/lcg SWS46 8260B

._Ci: NO 16 ug/kg SW846 82608
__ ",xanone ND 66 ~g/kg 5..846 826013

Methylene chloride NO 16 ug/kg 5wS46 8260B
4-Methyl-2-pentancn@ NO 66 \Jg/kg 591846 8260B
Styrene ND :6 ug/kg $W846 8260B
l,l,2,2-Tetrachloroethane NO 16 ug/kg SW846 8260B
Tetra.ehl.oroetheDe 14 J,B 16 UIJ{kJ:j SW846 8260B
"1'OJ.ueae 7.5 J 16 ugfUf SV846 8260B

1,l,l-Trichloroethane NO H uq/kg SW846 82608

l,l,2-Trichloroethane NO 16 ugiltg SW846 826013

Trichloroethene NO 16 ug/kg 591846 8260B

Vinyl chloride ND 33 ug/kg SW846 8260B

Xylenes (tOtal) NO 16 ug/kg SWQ46 8260B

Il-.IIo ...s~ l<ma ...... _ -~ for liIY.,.p&.

J B-.-I -a. R-aIl ia '- ... RL

(Continued on next page I •
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NOV 03 '92 12:38 FR QUANTERRA-PITTS3u~GH 412 626 5571 TO 916104~135~?7~!1 ~.~5/40

QUANTERRA INCCXPORATED

PKELlMINARY DATA SUMMARY

~he resulcs shown below may scill require addi~i~nal laboratory review and are subject to
change. ~ctiona taken based on these resulcs are ehe responsibility of the cia~a user.

PAGE 5
Date Reported: 11 /09/98Lot #: CaJ290162

Tetra Tech 50S. I.uc
NAWC WARMINS':':E:R, ?ENNSYLVANIA

Project Number: era NO. 0252
aEPORTING ANALYTICAL

REStJ:..T LIMIT .:;tJN.;.;.:I.:.'!'.=S ME=TH=.:::O.:D _

C1ient: saJDpl.e m: W-1B-WAO~

Samp:e~: 002 Date Sampled: 10/27/98 08:30 Date Rece1ved; 10/28/98 ~~trix: SOLID

Sern~volatile Organic Compounds
Acenaphtllene
Acena;>nthylene
Anthracene
Ben:o(alaothracene
Benzo(clfluoranthene
Ben:o(klfluoranthene
Benzo (ghil perylene
Ben2o(alpyrene
bis(2-ChloroethOXYl

methane
bis(2·Chloroe~hyll ether
2,2'-oxybis(1-Chlorcpropanel
bis(2-EtbyLhexyl)

phtbal.a.~

4-Bromophenyl phenyl
ether

Butyl. benzyl phtbal.ate

<'-Chloroaniline
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlcrcphenol
.-cr.lcrophenyl phenyl

ether
~-ysene

Oiben%ofuran
Oi-n-butyl phthalate
l.2-0.chlorobenzene
1.3-0ichlorobenzene
I, • -Dicbl.oX'ObeDzeae
3.3'-Oichlorobenzidine
2.4-0ichlorophenol
Diethyl phchalate
2.4-0imetnylphenol
O.meuyl phthalate
Oi-n-oetyl pht~ate
2.4-D~iercphenol

by GC/MS
NO

NO

NO
NO
NO

NO

NO

ND
ND

NO

30000
NO

ND
ND
NO
NO

NO
NO

NO

NO
NO
4300 J
NO

NO
NO
ND

NO
:m
NO

27000
27000
27000
27000
27000
27000
27000
27000
27000

27000
~7000

27000

27000

27000
27000
27000
27000
27000
27000

27000
27000
27000
27000
27000
27000
130000
27000
27000
27000
27000
27000
130000

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg

ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/)cg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

SW846 8270C
SW846 8270C
SW846 S270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 6270C
SW846 8270C

SW846 8270C
SW846 8270C
SW846 B270C

SW846 8270C

SWM6 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C

SW846 8270C
SW846 B270C
SW846 8270C
SW846 8270C
SW846 8270C
SV8ot6 8270C

SW846 8270C
SW846 8270C
SW846 8270C
SW846 S;70C
SWB46 8270C
SWB46 8270C
SW846 8270C

Reviewed

(Cont:inued on next page)



NOU 09 '93 12:38 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 916104S:""'S·l77411 P.07/40

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

----------_._------------_ .... _--------_ ..... _---------._.----.-------------_._._---------_._.
The resultG shown below may still require additional laboratory review and are subject to
change. hctions taken based on these results are the responsibility of the eata user .
... _._------------ ... __ .. ----------_. __ ... _-------- ..... -------------- ..... _----------- .... _---

•
- ............ _--.::.:.:._--------

PAGE 6

Date Reporte~: ll/09/98Lot #: C8J2S0l6~

- _.~- - -:

TeU'a Tec::h BCS. Inc:
NAWC WARMINSTER, ?r:NNSYLVANIA

Project Number: C:O NO. 0252
REPORT!NG ANALY7:CAL

RESUL':" LIMIT .=UNI=.:.T..;;;S ;;.;~=='I'H=O:.=~:...._ _

W-lB-lGOl.
Date sampled: lO/27/98 08:30 Date Received: 10/28/98 Matrix: SOLID

Ser..~volati:e O~ganic Compounds by GC/1""s
: •• -Din~trotoluene ND 27000 ug/leg
2,6-Dinitrceoluene ND 27000 ug/kg
Fluoract:hene ND 27000 ug/kg
Fluorene NO 27000 ug/kg
Hexa~~loro~enzene ND 27000 ug/leg
Hexachloro~ucadiene NO 27000 ug/leg
Hexacnloro=yclopeneadiene NO 130000 ug/kg
Hexachlcroechane ND 27000 ug/leg
Indeno(1.2.3-cdlpyrene ND 27000 ug/leg
Isophorone NO 27000 ug/kg
~-Methylnaphthalene ND 27000 ug/kg
2-Methylphenol ND 27000 ug/kg

Naphchalece NO 27000 ug/kg

2-Nitroaniline ND 130000 uS/kg
3-Nitroan~li:le ND 130000 ug/kg

4-Nicroanil:"ne NO l30000 ug/kg

Nit:robenzene ND 27000 ug/leg

2-Nitrcphenol ND ~7000 ug/kg

4-Nitrcp::.enol NO 130000 ug/kg
N-N~t=osoa~-n-propylamine ND 27000 ug/leg
., .-. -::osochphenylam;ine NO 27000 ug/leg

_.J.cr.lcrophenol ND 130000 ug/kg

~nenantn::'ene ND 27000 ug/leg

Phenol ND 27000 ug/kg

Pyrene ND 27000 ug/kg

1.2.4-Tri~~10roben%en8 ND 27000 ug/kg

2.4.S-Tr~ch1orophenol ND 27000 ug/kg

2,4,6-Tri~orophenol ND 27000 ug/kg

3-twthylphenol & ND 27000 ug/leg

.. -~t.hylphenol
2·Heer.yl-4.6·dinitro- NO 130000 ug/kg

pnenol
Oibenzla,nlanthrac:ene 1m 27000 ug/kg

C&rb&aole 1m 27000 ug/kg

___-.=- ...... to.- 0lIJ-1lO4 for clty-""

J &..-'-' a-.a.....- RL

ICon~inued on next pagel

Review d
SW846 8270C
SW846 8270C
SW846 B270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SWat 6 8270C
SW846 8270C
SW846 8270C •SW846 a270C
Swa46 8~70C

SW846 8270C
SW846 8270C
SW846 8:nOC
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8~70C

SW846 8270C
SW846 8270C
SW846 8270C
SWB46 B270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C

SWB46 8270C

SW846 8270C
SW846 8270C

•



t~OU 05 '93 12:38 FR QUANTE;::;;;(A-PITTSBURGH 412 626 5571 TG 916104919547'7~!.1 P,08/40
",

QUANTERRA INCC:tPORATED

PKELIMlNARY DATA SUMMARY

The results shown below may still require additional laboratory review and are subject to
c~ange. Actions taken based on these results are the responsibility of ~~e O~La user .
.. _---------._----_ ----------_.---------.- .. __ _----_ -- .

l'AGE: 7

Date Reported; 11/09/98Lot #: CaJ290162

PARAMETER

Tetra Tech lIIUS, Il1c

NAWC WARMINSTER, PENNSYLVANLA
Project Number: CTO NO. 0252

REPORTING ANALl~:~

RESULT Lr.rrT .:::.UN.:.:.,,:.IT=5 :..:ME=.=TIl..:.:.::Oc=D _

Client Sample m: W-lB-WA01
Sample =: 002 Dat@ Sampled: 10/27/98 08:30 Date Received: 10/28/98 Matrix: SOLID

Inorganic Analysis
Tota1 Residue as

Percent So~ias

Reviewed
I£:AiiW 160.3 M]D

C1ient sample m: W-lB-WA02
Sampl #: 003 Date Sampled: 10/27/98 08:42 Date Received: 10/28/98 Matrix: SOLID

Reviewed
6010B
6010B
fi010B
6010B
6010B
6010B
60108
6010B

SWSol6
SW846
SW846
SW8ol6
SWB46
SWSol6
SW846
SliM6

mg/kg
mg/kg
mq~

mglkg
mql'ttq
mq/kg
mg/kg
mg/kg

Metals
10.4
10.4
5.2
10.4

" 3.i
10.4
5.2
10.4

Plasma <ICP)
406
ND
62.2
11000
Uo
7.9 B.IP
ND

19.7

Trace Inductively Coupled
Silver
Arsenic
cadmium
Cbram.ium
Lead
AntimarIy
Selenium
"l'ha.l~ium

Inductively Coupled Plasma (ICP)

Barium
Bery~~ium

Cal.cium
Ccbalt

CQpper
i:rcm
PotasS i um
Hagnesium
IlangaDese
sodium
lIic:ke~

VanadiUID

ZiDc

Metals
3320
234
0.22 B
138000
53.2
435
210000
98.6 B
2'20
810 Jll
159B
37.7
22.7
337 Ii

41.7
41.7
1

5210
10.4
26
104
1040
1040
15.6
1040

8.3
10.4
20.8

mg/kg
mg/kg
mg/kg
mg{)o:;J

mg!b:J
mg/kg
mg/kg'
mg/kg
mg/kg
mgfla:1
mg/Jcg
mg/kg
mg/k9
11113fla:1

SW846 6010B
SWM6 60108

SV846 6010B
SW846 60108

SWU6 6010B
SW846 6010B
SliM6 6010B

SWB'i6 6010B
SW846 fi010B
S1f846 6010B
Slr84fi fi010B

SVM6 6010B
SlIM6 6010B
S'W846 6010B

Rev:l.ewed

Mercury in Solid Walite (Manual Cold-Vapor)
Mercury 1.7 0.21 S1fM6 7471A

Reviewed

(ContinueCi on next page)



NOU 09 '98 12:39 FR QURNTc~~H-PITTSBURGH 412 825 5571 TO 9151049195477411 P.09/40

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

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

•
PAGE: a

Date Reported: 11/09/9SLoe #: CSJ290162

PARAMETER

Tetra Tech RDS. :IDc

W.WC WARMINSTER, PENNSYLVANU

Project Number: CTC NO. 0252
RBPORTING ANALYTICAL'

RESULT L!MIT .:::ON..:.:.:.!.:,'!'.::;S ::::ME~'I'H~O~D::.- _

C1ient: Sample ID: V-1B-WA02
Sample~; 003 Dace Sampled: 10/27/98 08:42 Date Received: 10/28/98 Matrix: SOLID

MerCU~1 in Solid Waste (Manual Cold-Vapor)

B E.limAII:lI:Iraub..llona1lial.clll dwo Ill..

N SpikClll~ """,yory if O\IUido _ CDnlrOJ linuIo,

Reviewed

(Continued on next pag

Organochlorine Peseicides
Aldrin
alpha-SHC
beta-SHe
del~a-BHC

gamma-aHC (Lindane)
alpha-Chlordane
gamma-Chlordane
-t.-t' -DDD

4.4'-DDE
4,4'-DDT
Diel~in

Endosulfan I
Endosulfan II
Endrin ketone
Endosulfan sulfate
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Toxaphene
Methoxychlor

PCBs
Aroelor 1016
Ar clor 1:221
Moclor 1232
Anx:1or U~
Aroclor 1248

NO
ND
NO

NO
ND

NO

ND
1000

170

39
NO
ND
NO
NO

ND

NO

ND
NO
ND

NO

NO

NO

m>
NO
1~OO

m>

18
18
18
18
18
18
18
~8

~8

18
18
18
1B
1B
18
lS
18
18
18
700
180

HO
3.0
)40
]~O

340

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kq
ug/kJ;J
uq/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug~

u9/k 9

SW846 808J.A
SWB46 SOSlA
SW846 S08U
SWS46 S08lA
SW846 SOSlA
SW846 S08lA
SW846 BOalA
SWM6 BOBlA
SW846 BOBlA
SlIB46 80BlA
SWS46 S08lA
SW846 BOalA
SW846 SOSlA
SW846 BOBU
SW846 808lA
SW846 80au
SW846 808l.A
SW846 BOalA

SW846 SOSlA
SWS46 soalA
SW846 80alA

SW846 8082
SW8t6 80a2
SW846 S082
SWB4l> 808~

SW846 8082

In Review

Reviewed

•

•



NOU as 'e:=< 12:39 FR QUANTERRA-PITTSBURGH 412 C2S 5571 TO 91610491%4?7411 P.10/40

QUANTERRA INCCRPORATED

PRELIMINARY DATA SUMMARY

---- .. _- .. _---------.-_.-----------_ .. --~------------_ ------- ----------- --------
The results showo below may scill require additi~nal laboratory review and are subject to
~~ange. ~ctions taken based on these results are ~he responsibility of the data user.

Lot #; C3J290162
Tetra Tech 50S. I.a.c

NAWC WARKINSTER, PENNSYLVANIA
Project Number: eTO NO. 0252

REPOR7ING
RESOI::' L:Y.!T UNITS

PAGE 9
Date Repor~ed: 11/09/98

C1ient 5ampl.e In: V-lB-Q02
Sample~: 003 Date Sampled: 10/27/98 08:42 Date Received: 10/28/98 ~~trix: SOLID

PCBs
Aroclor 1254
Aroc:l.or 1260

ND

660
340
340

ug/kg
ug/k1;l

SW846 8082
SW846 8082

Review d

Volatile Organics by GC/MS
Aceccme
Benzene
BromodichIoreme t.hane
Bromoform
8rcmOtl\ethane
:Z-8utanone
CBrlxm disuJ.£ide
Carbon tetrachloride
Chlorobenzene
Dibrolllochlorome thane
Chloroethane
Chloroform
ChlorOtl\ethane
l,l-D~chloroethane

1,2'D~chloroethane

1,~'Dichloroethene

1,2'Di~~10roethene

(tot.all
1,2-DichIorcprcpane
cis-1.3-Dichloropropene
t.rans-l,3-Dichloroprcpene
Bt.hylbenzene
2-Hexanone
Methylene chloride
4-Methyl-2-pent.anone
Seyrene
1,1, 2, 2-Tetrachloroethane
TetJ:'adUoroetheDe
Toluene
1. 1, 1-Tricnloroeehane

80
NO

NO
NO

ND

NO

lJ.J
NO

NO

NO
NO
NO

NO
NO

NO
NO

NO

NO
NO

NO
NO
ND

NO
NO

NO

NO

.0 B
NO
NIl

Revi.ewed
47 ug/kg SV846 8260B
12 ug/kg SW846 8260B
12 ug/kg SWS46 8260B
12 ug/kg SW846 8260B
23 ug/kg SW846 82608
47 ug/kg SW846 8260B
12 ug/kg SW846 82608
12 ug/kg SW846 82608

~2 ug/kg SW846 8:2608
12 ug/kg SW846 82608
23 ug/kg SW846 a260B
12 ug/kg SW846 6260B

23 ug/kg SW846 8260B
12 ug/kg SW846 8260B
:2 ug/kg SW846 82608
~2 ug/kg SW846 8260B

:2 uS/kg SW84E 8260B

:2 ug/lcg SW846 8260a
12 ug/kg SW846 8260B

12 ug/kg SW846 82608

12 ug/lcg SW846 8260B

." ug/kg SW846 8260B

l; ug/kg SW846 82608

47 ug/kq SW846 8260a

:2 ug/kq SW846 82608

~~ ug/kg SW846 82608

U ug~ $liB46 8260B

12 ug/kg SW846 8260B

12 uq/kg SW846 82608

(Continued on next page)



NOU 09 '98 12: 40 FR QUriNTERRA-P JTTSBU;;;Gi-i 412 520 5571 TO 916104g1 S:S,,;';"7't1~~. ,. ~ 1/40

QUANTERRA INCC;DJORATED

PRELIMINARY DATA SUMMARY

-----------------------_ .. _--------------------------- ---------- ..
The results shown below may scill require additional laboracory re':;Lew .~d a,;:e subject: co
change. Actions caKen based on these results are ~e responsibil~t:y of ~he data user.

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

'.
PAGE 10

Date Repar1:ed: 11/09/98Lot #: C8J290162
Tetra Tech 50S, Inc

NAWC ~INSTER, PENNSYLVAN~

?ro;ect NUmber: CTO NO. 0252
REPORTING ANALYTICAL-

RESUL':' LIMI':' t."NJ'!"_~ """""'OT'.;;.;.;.;;;..;;..;"---- ;..:'"=:;;.;.;!:.;.;.;::.;'-::-.._---

CJ.ient: Sample ID: W-lB-liAD2
Sample~: 003 Date Sampled: 10/27/9& 08:42 ~ate Rece~ved: 10/28/98 ~Atrix: SOLID

Volatile Organ:LCB by GC!~~ Reviewed
1,1,2-Trichloroethane Nt) 12 ug/kg SW846 8260B
Tri c.'"lloroe t.hene NO 12 ugikg SW846 8260B
Vinyl chloride ND 23 ug!Kg SW846 ;;:60B
Xylenes (tocal) NIl 12 ug/kg SW846 8260B

R-lIII ..,.j "'POftlD1 Limjzo lllI¥e _D aoIjlOIIDli tot dry waiPL

J ~...wt. JI.coWt "I... u... lU.
B Mahod bIaDk ....n ...."";oo. Th. blank _ Iho 1U'!......1)10 at • """'.....Ic _01.

Volatile Organics by GC/MS Reviewed •Acecone ND 46 u9/k9 SW846 8260B
Benzene ND 11 u9/ k9 SW846 82608
Bromodichloromethane ND 11 uljf/kg SW846 82608
Bromoform ND 11 ug/kg SW846 82608
Bromome t.hane ND 23 ug/kg SW846 8260B
2-Butanone ND 46 \';g/kg SW846 8260B
Carbon disulfide ND 11 ug/kg SW846 8260B
Carbon tetrachloride ND 11 ug/kg SW846 8260B
Chlorobenzene Nt) 11 :Jg/kg SW846 a~60B

Oibromochloromechane ND 11 ug/kg SW846 8260B
Chloroethane NO 23 '.Jgtleg SW846 82608
O'".lorof O:trl ND 11 uq/kg SW846 8260B
ChlorOtllQthane ND 23 ug/kg SW846 82608
1,1·Oict~oroe~e ND 11 ug:kg SW846 82608
1,2-0ichloroe~ rID 11 uq/il:q SW846 8260B

1,1·oicnloroethene ND 11 ug/lt; SW846 8260B

1,2-0ichloroethen e ND 11 ug/kq SW846 8260B

(ectal)
1,2-0iehloropropane 1lID 11 ug/kg SW846 &2608

cis-l,3-0ichloropropene NO 11 ug/leg SW846 8260B

trans-l,3-0ich1cropropene NO 11 ~g/kg SW846 8260B

BChylbenzene 1m 11 ug/kg SW846 8260B

2-Hexancne l\1D 46 uq/kc; SW846 8260B

~thylene chloride NO 11 ug/kg SW846 82608

.-Methyl-2-pentanaqe ND .6 ug/kg SW846 82608

Styrene NO 11 ug/lcg 5W846 82608

(Continued on Dext pllljfel •
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NOU 09 '98 12: 40 FR QU;::lNTERRA-P I TTSBURGH 412 526 5571 TO 91610491';';::4":,'7.111 p. 1~.'40

QUANTERRA INC02PORATED

PRELIMINARY DATA SUMMARY

----------------------. __ .-------_._----~----------------------------------------------------
The resul~s shown beloW may s~ill require additional labora~ory review and a~8 6'~ject to
change. Actions taken based on these results are ~he respon6ibili~y of the ~ta user.

PAGE 11
DaCe Reported: II /09/98Lot #: C8J~90162

PARAMETER

Tetra Tech BUS, Inc

NAWC WARMINSTER, PENNSYLVANIA
Projec~ Number: CTO NO. 0252

REPOR'!'I:;"G ANALY'I'!CJU..
RESur.::' LIMI'!' =ON.::..:.:I,.:':'.::S ~ME~TI.:.:H.:::O.:::D _

Clienc Sampl.e ID: W-lB-D02
Sample ;; : 003 Date Sampled: 10/27/98 08:4~ r::ate Recelved: 10/28/9B 11atrix: SOLID

Volatile Organics by GC/MS Reviewed
1,l,2,2-Tetrachloroethane ND 11 ug/kg SW846 8~60B

Tetracb..10r0etheDe 21 B 11 ug/k13 SW846 8~60B

Toluene ND 11 ug/kg SW846 8~60B

l,l,l-Trichloroethane NO 11 ug/kg SW846 8260B

l,l,2-Trichloroethane NO 11 ug/kg SW846 8260B
Trichloroethene ND 11 ug/kg SW846 8260B
Vinyl chloride NO 23 ug/kg SW846 8~60B

Xylenes (total) NO 11 ug/kg SW846 8260B

a-Ill lIDli I"CIpOftiA& IimiIa ...... b-. .aj\olla:l tot clIy " • .pl-

• McIdlod blaJi: C01llaZllmacioll. The__ moclIDd bWlt """_ daa lUll- -tr- at. I'OJ'Oftl'lllo l""oL

Semivolatile Organic CompoWlds byGC/MS Reviewed

Acenapht.hene NO 690 ug/kg SW846 8270C

Acenaphthylene ND 690 ugjkg SW846 8270C

Anthracene NO 690 ug/kg SWB46 8270C

Benzo (a) anthracene 54 J 690 ug/kg SW846 B270C

BeDzo(b)fluoranthene ND 690 ug/kg SWB46 8270C

Benzo(k)fluoranthene ND 690 ug/kg SW846 8270C

Benzo (ghi) perylene NO 690 ug/leg SWB46 8270C

Benzo(a)pyrene NO 690 ug/kg SW846 8270C

bis(2-ChloroBthoxy) NO 690 ug/kg SW846 8270C

rnet.hane
bis(2-Chloroethyl) ether NO 690 ug/kg SW846 8270C

2,2'-oxyb1s(1-Chlorcpropane) NO 690 ug/kg SW846 8270C

bis(2-Etby~1) 1.200 690 ugfkrfJ SV846 8270C

phthal.ate
,,-Brcmophenyl phenyl ND 690 ug/kg SW846 8270C

echer
Butyl benzyl phthalate NO 690 ug/kg SWB46 8270C

4-Chloroaniline NO 690 ug/kg SW846 8270C

4-Chloro-3-meChylphenol NO 690 ug/kg SW846 8270C

2-Chlor~heha1.ene ND no ug/kg SW846 8270C

2-ChlorcpheDol NO 690 ug/kg SW846 8270C

4-Chlorophenyl phenyl NO 690 ug/kg SW846 8270C

ether

(Continued en n XC page)



NOU 09 '98 12:40 FR QUANTERRA-PITTSBURGH 4~2 5571 TO 91610491?G477411 ~. 13/40

QUANTERRA INCCRPORATED

PKELIMlNARY DATA SUMMARY

---------- .. _._---------------- _._.-.-------------- ---------------- -------
The results shown below may still require additi~~l laboratory review and are subject to
change. ActioDs taken based o~ these results are the respoDsibility of the data user.
------------._.---------------------._--- ..... ------------- .... _- .... _-----------------------

•
P~GE 12

Date Reporeed: ~~/09/9BLot i: C2J290l62
Tetra Tech l!fiJS. Inc

Wo.WC WARMINSTER, ?"NNSYLVANU

Project Number: CTO NO. 0252
REPORTING ANALYTI~

RJ::Su:.:- :"IMIT .::;UN=I'I'.:.:::.S :.:ME=.=.!:.:P.~O.::::D _

c~ieDt sample ID:V-1B-~2

SaDlple _. 003 Date Sampled: 10/27/98 08: 42 Date Received: 10/28/98 !1atrix: SOLID

(Continueci on next page)

Seroivolatile Organic compounds
Cb%ysene
Dibenzofuran
Di-n-butyl phthalate
1.;Z-Dichlorobenzene
l,3-Dichlorobenzene
l,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Die~yl phthalate
2.4-Dimethylphenol
Dimethyl ph~halate

Di-n-octyl phthalate
2,4-Dinitrophenol
2.4-Dini~rotoluene

2.6-Dinitrotoluene
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexac~lorocyclopentadiene

H xac."loroetnane
Indeno(~.2.3-cd)pyrene

Isophorone
2-Methylnaphthalene
2-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Ni~roaniline

Nil;roben~ene

2-Ni~rophenol

t-Nitrophenol
N-N1trosodi-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Pheoa.nehrene
Phenol

by GC/tr1S
87 J
NO

NO
NO
NO

ND
NO

NO

NO
NO

NO

NO
NO

NO
NO
87 J

NO

NO

NO
NO
NO

NO
NO

NO
NO
NO
NO
ND

NO
NO

NO

NO
NO
ND
NO
NO

1110

690
690
690
690
690
690
3300
690
690
690
690
690
3300
690
690
690
690
690
690
3300
690
690
690
Ei90
690
690
3300
3300
3300
Ei90
690
3300
Ei90
690
3300
690
Ei90

ug/lrJ.j
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/ta::J
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
uS/kg
ug/kg

SW846 827DC
SW846 8270C
SW846 8270C
SWB46 8270C
SW846 S270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 S270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW8t6 8270C
SW846 8270C
SW846 827DC
SW846 8270C
SW846 8270C
SWB46 s:noc
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 B270C
SW846 8270C
SW846 8270C
SWB46 B270C
SW846 8270C
SW846 8270C
SW846 S270C
SW846 8270C
SW846 8270C
SW846 8270C
SW8t6 8270C
SW866 8270C
SW846 8270C
SWB46 8270C

Reviewed

•

•
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NOV 09 '98 12:41 FR QUANTERRA-PITTSBURGn 412 525 5571 TO 9151049195477411 p.14/40

QUANTERRA INCC;u»ORATED

PRELIMINARY DA":A SUMMARY

---- .••...... ~~~--- _-------- ••......••. ----------_ --~-----------._--------

The results snown below may still require additicnal laboratorr review ~j a~e subJect to
change. Actions taken based on these resu:ts are the responsibility of th~ ~~ca user.
---_ ... _---------------_._ ... _----------------. __ .. _-------------_._------------- ... _---------------
Lot~: CaJ:90162

Tetta Tech HDS, dlC
NAWC WARMINS7:i::?, ?=:NNSYLVANIA

Project Number: CTO NO. 0252

REPORTING
RESULT ~I~IT UNITS

PAGE 1.3
Date ueported: 11/09/98

ANALYTICAL

MIITHOD

CJ.ie.a.t sample m: W-US-WA02
Sample #: 003 Date Sampled: lO/27/9B 03:42 uate Received: 10/28/98 Matrix: SOLID

Semivolat::.:e Organic CompOWld..a by GC/MS Reviewed
Pyrene 73J 6!)0 ug/kg SW846 827OC
1, 2. 4-Tricblorobenzene ND 690 ug/kg SWB46 S270C
2.4.5-Tricblorophenol ND 690 ug/kg SWB46 8270C
2,4,6-Trichlorophenol NO 690 ug/kg SW846 8270C
3-Methylphenol & NO 690 ug/kg SW846 8270C

4 -M.ethylphenol
2-Methyl-4.6·dinitro- ND 3300 ug/kg SW846 a270C

phenol
Dibenz(a,h)anthracene NO 690 ug/kg SW846 8270C
carbazole NO 690 ug/kg SW846 8270C

R<wI1I aDd rq>O'ItiI>a IimiIo ...... _ odjuaud for dry wcqilL

J EotimaDld.-.IL Ileoall ia lcII lbAA R.l-

Inorganic Analysis
Total R.eS~du.e CL&

Percent Solid.s
-u.o

R.eviewed
~ ~60.3 !IJU

CJ.ient sample ID: V-1B-QD3
Sample #: 004 Oa~e Sampled: 10/27/98 08:52 Da~e Rece~ved: 10/28/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) 1'eta16 Reviewed

Silver NO 1.6 zng/kg SW846 60l0B

Arsenic ~.7 1.4 ag/kg SWU6 60~OB

cadmium 0.66 B 0.71 mg/kg SWU, '01.0B

CtJ.rGaium 20.1 1." mq/kg SW846 6010B

Lead 41.7 0.42 mg/kg SV846 601.0B

AD~ 0.38 SIP 1 •• -eJ/~ SW846 6010B

Selenium NO 0.71 mg/kg SW846 60l0B

'.lballium 1.3 B 1.'1 JIJIillksJ SV846 6010B

Inductively C:Jupled Plasma (ICP) Metals Reviewed

Al'DD;nJPD 6000 28.3 mq/kg SW84' 6010B

(Continued on next page)



NOU 09 '98 12:41 FR QUANTERRA-PITTSBURGH 412 525 5571 TO 915104919S4~7411 P.l~40

QUANTERRA INCCRPORATED

PRELIMINARY DATA SUMMARY •---_ _--------- _--------- ---~------- ----._---------_._._._----------_.--
~he results shown below may scill require addicional laborator/ review and are Bubjec~ to
:hange. Actions taken based on these results are the responsibility of the data user.

PAGE 14
Date Reported: 11/09/9S

Tetra Tech BOS, :me
NAWC WARMINSTER, PENNSYLVANIA
project Number: CTO NO. 0252

REPORTING ANAL-r:::::::.I.
~P~ARA1=~ME~TI:;.;;"";:.:R~ .;.;RE=SD1.;:,'=~'T".:..o__ =L=TI:.:IT=.'T".:.. .;:,UNI=T.::.:::,S ,,"ME~TI.:.:H.::::o.::::n _

Lot #: CSJ~90162

C~ient Sample ID: W-lB-tIA03
Sample~: 004 Date Sampled: 10/27/98 08:52 Date Received: 10/28/98 ~trix: SOLID

Barium
Bel':yl.lium
Cal.cium
CCba1t
CqJper

~ran

Potassium
l!Iagnesium
l!Iang<mese

SOdium
Bickel
'VaDaciium
Zinc

49.8
0.34 B
8610
4.:l B

6.7
12700
840

2530
307 B

56.3 B
5.7
1.1.4

21.0 5

28.3
0.71
70S
7.1

3.5
J.4.2
708

708
:l.1

708
5.7
7.1
2.8

mg/kg
mg/kg'
~/kg'

mg/kg'
mg~

mg/kg
-;I/kg

mgtkg'
mgfVj
mg/kg

mg~

mg/kg'
mg/b3

SW846 6010B
SWM6 6010B
SWM6 6010B
SV846 6010B
SW846 6010B
SW846 6010B
S1I846 6010B
SW846 6010B
SWa46 6010B
S1il846 60l.0B
S1il846 6010B
SW846 6010B
SW846 6010B •Mercury in Solid Waste (Manual Cold·Vapor)

Mercury NO 0 . 14 mg/kg SW846 747lA
Review d

S EJcimaIa1 rcoWt~ ia lao lila IlL

N Spikod u>&iyt8 .--y io a_ode -.I -.ollmlila.

(Ccneioued on next page)

Organochlorine pesticides
ftldri ..
alpha-SHC
beta·BHC
delca·BHC
gamma-SHe (Lindane)
alpha-Chlordane
gamma' Chlordane
4,4'-DDD
4,4'·DDJl

4,4' -DDT
Die1driD
"ndo.ulfan I
BnaolOulfan II
Endrin ketone
Endo5ulfan .ulf&~e

Enclrin

ND
NO

ND
ND
NO

NO

ND
13
13
NO

3.1
ND
ND
ND

ND
ND

2.4
2.4
2.4
:2;4

2.4
2.4
2.4
2.4
:2 ••

2.4
2.4
2.4
2.4
2.4
2.4
2.4

ug/kg
ug/kg
ug/Kg
ug/kg
ug/kg
Ug/Kg
ug/kg
ugfk9
ug/kg
ug/kg
ug/kg'
u.g/kg
ug/kg
ug/kg
ug/kg
ug/kg

SWS46 SOSlA
SW846 aOSlJ.
SW846 aOalA
SW846 SOSlA
SW846 aOalA
SWa46 aOSlA
SWB46 S08lA
SV'M6 BOBlA
SWlH' 80BlA

SW846 8C8lA
SW846 S08lA
SW846 SOalA
SWS46 SOSlA
SW846 BOalA
SWS46 a08U
SWS46 SOSlA

•



NOV 09 '98 12:41 FR QUriNTERRA-PITTSBURGH 412 526 5571 TO 91610491g5477411 P.16/40

QUANTERRA INCCiUJORATED

PRELIMINARY DATA SUMMARY

~he results shown below may seill require addieicnal laboracorr review and are suciec~ eo
change. Ac~ions taken basea cn these resules are the re6pon5ibil~ty ~= t~a ~:~ ;"Oar.
----- ... _-----------------_ .. _----------._-----------------_ ... _--------------- .. _-- ... _--------

PAGE lS
Date Reporced: 11/09/98Lot i: CSJ230162

PARAHE:TER

Tetra Tech SUS. Inc
NAWC WAl<MINSTER, . PENNSYLVANI;.
Project Number: CTO NO. 0252

REPORTING ANALYTICAL
RESUL7 LIMIT ~v:;.:.rrr,;:;.T=S ~ME=TI:.:H.:::OD=__ _

Date Rece~ved: 10/28/98
CJ.ient Sampl.e m: W-1B-lIA03

Sample~: 004 Date Sampled: 10/27/98 08:52

Organochlorine Peseieides
Endrin aldehyde
Hepeachlor
Hepeachlor epoxide
Toxaphene
Methoxychlor

NIl
ND

ND
ND

NO

2.4
2.4
2.~

95
24

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

MAtt.x, SOLID ~

aoalA;t;w
SOB1A IV' fL .
:~:~ J~lllC1~~
808lA 11\-1

SW846
SWB46
SW846
SW846
SW846

PCBs
Aroelor 1016
Aroclor 1221
Aroelor 1232
AX'OC1cr 1242
Aroclor 1248
Aroclor 1254
Aroclor l~SO

Volatile Organics by GC/MS
A.cet:cme
Benzene
Bromodichlorcme~hane

Bromoform
Bromomethant!
2 -Butanone
Carbon disulfide
carbon tetrachloride
Chloroben:ene
Dibromochlorcmethane
Chloroethane
Chloroform
Chloromethane
l,l-Dichloroeehane
1,2-0ichloroethana

ND

ND

NO

330
NO
NO

NO

J.J. J
NO
NO
NO
m>
ND
NO
NO
NO

ND
ND
NO

NO
NO

llID

47
47
47

:47
47
47
47

43

11
11
11
22
43
11
11
11
11
22
11
22
11
11

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

SW846 8082
SW846 8082
SW846 8082
SV846 8082
SW846 8082
SW846 8082
SW846 8082

SW846 82GOB
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8~60B

SW846 8260B
SW846 8260B
SW84l; 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B

Reviewed

Reviewed

(Continued on next page)



NOV 09 '98 12:42 FR QURNTERRR-PITTSEURGH 412 826 5571 TJ 9161049196477411 P.17/40

QUANTERRA INCCRPORATED

~YDATASUMMARY

~e results shown below may still require additional laboratory review ~_d are Bubjec~ to
~ange. Actions taken based on rhese resu~ts are the respons~bility of ~he data user.

•
Tetra Tec:b. BDS. Inc

NAWC WARMINS'!"ER, PENNSYLVANIA
Project Number: CTO NO. 0252

U:PORTING

Lo~~: C3J2S0162

PARAMETI:P. RESUL7 UNI'!'S

PAGE 16
Date R.eport:ed: 11 /09/9 8

Cl.ient sample m: 1I'-lB-lm03

Sample #: :)04 Date Sampled: 10/27/9S 08:52 Date Received: 10/2S/98 Marrix: SOLID

Volatile Organics by GC/MS Reviewed
1,1-Di~~loroethene NO 11 ug/kg SW846 o~60B

1.2-Dichloroethene NO 11 ug/kg SW846 8260B

(totall
1,2·Di~~10ropropane ND 11 ug/kg SW846 82608

cis·l,3-Dichloropropene NO 11 ug/kg SW846 8260B
trans-l,3-Dichloropropene ND 11 ug/kg SW846 8:260B
Ethylben%ene NO 11 ug/kg SWB46 8260B
2-Hexanone ND 43 ug/kg SW846 82605
Methylene chloric:1e ND 11 ug/kg SW846 82608

4-Methyl-2-pencanooe ND 43 ug/kg SW846 8260a

Scyrene NO 11 ug/kg SWB46 6260B •1,1,2,2-Tetrachloroethane ND 11 ug/kg SW846 S2608

Tetracb.l.oroet:beDe 4.7 J.B 11 ug/kg SV846 8160B

TO~ueD.e 4.7 J 11 ug/kg S1if846 8260B

1,1,1-Trichloroethane NO 11 ug/kg SW846 82608

1,l,2-7richloroethane NO 11 ug/kg SWB46 82608

Trichloroethene NO 11 ug/kg SW846 8260B

Vinyl ~~loride ND 22 ug/kg SW846 8260B

Xylenes (~otall NO ' - ug/kg SW846 8260B••

J UamaraI ruuJt. acouIl io ... IDaD RL
RaIllD ad __rtm« Iimia ban _ MIJ\IOl4l hw c1", wcqtll.

B ~ blaAi> """!Im_!lcICl, n...__bl..& _ lbo lUpl UIOb1D". __>& _ ..

Semivolatile Organic Compounds by GC/Y.5 Reviewed

Acenaphthene NO 120000 ug/kg SW846 8270C

Acenapnthylene NO 120000 ug/kg SW846 8270C

Anthracene NO 120000 ug/kg SW846 8270C

Benzo(a)anchracene NO 120000 ug/kg SW846 6270C

Benzc(blfluoranthene ND 120000 ug/kg SW846 S2iOC

B8nzo(k)fluoranthene ND 120000 ug/kg SW846 S2iOC

aenzo(ghilperylane NO 120000 ug/kg SW846 S2iOC

Benzo(alpyrene NO 120000 ug/kg SW846 S270C

bis(2-Chloroethoxyl ND 120000 ug/kg SW846 8270C

l118t.h&ne
bis(2-Chloroethyll ether m> 120000 ug/kg SW846 8270C

(Cont1.llued on next pagel •



NOV 09 'C= 12:42 F?- QUANTERRA-PITTSBURGH 4:2 525 5571 TO 9161~49196~:(~1: ?:2/40

QUANTERRA INCDRPORATED

PRELlMINAItY DATA SUMMARY
----- ----.- -------- -------- ---------- - ------- ------------ _---The resulc~ QhOWD below may still require additional laboracory ~eview a~d ~=~ :,ubjece eochange. ;'ccio:ls taken based on t.hese resu:'ts are the responsibilicy of !:~e c_~.:.a user.

Tet:ra Tech SOS. Inc:
~WC WARMINSTER, PENNSYLVANIA
Project Number: C:O NO. 0252

REPORTING

Lot #: C3J290LC2

RESITLT LIMI':' UNITS

PAGE 17
Date Repcrl:ed: ll/09/98

Client: Sample ID: V-lB-WAD3
Sample~: 004 Date Sampled: 10/27/98 03:52 Dace Received: 10/28/98 ~4trix: SOLID

Semivolacile Organic Compounds
2.2'-oxybis(1-Ch1oropropaca)
bis(2-Bthylhexyll

phthalate
4-Brcm09nenyl phenyl

ether
Butyl benzyl phthalate
4-Chloroa.o:'line
4-Chloro-3-methylphenol
2-Chloronaphthalene
2 - Chlorcp:,enol
4-Chlorcphenyl phenyl

ether
Chrysene
Dibenzoiu:=-cm
Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-D~chl~~cbenzene

1,4-Dichlo=obenzene
3,3'-Dich~orobenzidine

2,4-Di~~lorophenol

Diethyl phthalate
2,4-Dimethylphenol
Dimethyl pr.thalate
Di-n-oc~y~ phthalate
2.4-D~~.t=:phenol

2,4-Dinit.rotoluene
2,6-Dinitrotoluene
F1uora.'"1thene
Fluorene
Hexachloro~enzene

Hexachlo=o~utadiene

Hexacnlorocyclopencadiene
Haxacnloroethane
Indeno (1, 2,3-cdlpyrene
Isophcrone
2-~thylnaphebalene

2-Methylphenol

by GC/HS
NO

NO

NO

NO

ND
NO

NO
ND
ND

NO

NO
NO
ND
ND

NO
NO

ND
NO

NO
NO

NO
NO
Nt)

ND
NO
NO
NO

NO
NO
NO
NO

NO

NIl
NO

120000
120000

120000

120000
120000
120000
120000
120000
120000

120000
i:20000
120000
120000
120000
120000
570000
120000
120000
:..:0000
120000
120000
570000
120000
120000
120000
120000
120000
120000
570000
120000
120000
120000
120000
120000

ug/kg
ug/kg

ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/leg
ug/kg

SW846 8270C
SW846 B270C

SW846 8270C

SW846 8270C
SWB46 8270C
SW846 8270C
SW846 S270C
SW846 0270C
SW846 8270C

SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 a270C
SW846 6270C
SW846 8270C
SW846 8270C
SW946 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 B270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C:

Reviewed

(Continued on next pagel
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QUANTERRA INCC2PORATED

~YDATASUMMARY •---- ... -------_.-.-------_ ... -------.- .... _----------------------- .... _-------- ..... _-------.
?he results shown below may still require additional laboratorj =ev.ew and are subject to
~~ange. Actions taken based on these results are ehe responsi~ility of ehe data user.
--------- .. ---------- .. ----------_._.-._.-----._ ... _---------._._ .. ---------- ... --------------

~AGE: 18
Date Reported: ::/09/98

Tetra Tech JmS. Inc
NAWC WARM:rNSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING ~YTlCAL

.:;,P::;:ARAME~=~TE~R~ ::.:RE=SUL=~T__ =L,:::::a,:T-=---__ UN==.I-,:._::::.,S :.;1'IE=-=.TH=O.;;;D _

Lac #: C8J290l62

aient 5ampl.e ID: W-lB-1m03
Sample #: 004 Date Sampled: 10/27/98 OB:52 j)aee Rec:e1.vec: 10/28/98 ~..atrix: SOLID

Semivolatile Organ1.c Compounds by GC/MS Revj,ewed
Naphmalene ND l20000 ug/kg SW846 8270C
2-Nit=oaniline NO 570000 ug/kg SW846 8270C
3-Nit=oaniline ND 570000 ug/kg SW846 B270C
4-Nitroaniline NO 570000 ug/kg SWB46 8270C
Nitrobenzene NO 120000 ug/kg SW846 <l270C

2-Nitrophenol NO 120000 ug/kg SW846 8270C
4-Nitrophenol NO 570000 ug/kg SW846 8270C
N-Nitroaodi-n-propylamine NO 120000 ug/kg SWS46 8270C
N-Nitrosodiphenylamine NO 120000 ug/kg SWS46 8270C
Pentachlorophe~ol NO 570000 ug/kg SW846 8270C
Phenanthrene NO 120000 ug/kg SW846 8270C •Phenol ND 120000 ug/kg SW846 8270C

Pyren ND 120000 ug/kg SW846 8270C
1,2,4-Trichlorobenzene lIlD 120000 ug/kg SW846 8270C

2. 4, S-Trichlorcphenol NO ~20000 ug/kg SW846 8270C

2,4,6-Trichlorophenol NO 120000 ug/kg SWS46 8270C

3-Methylpheool & NO 120000 ug/kg Swa46 8270C

4 -Methylphe~ol
2-Methyl-4.6-dinitro- NO 570000 ug/kg SW846 8270C

phenol
Dibeo:(a,hlanthracene . NO 120000 ug/kg SW846 8270C

Carbazole NO 140000 ug/kg SW846 8270C

a-a... _ ""I""'G'& I&m$~ Dc-.Ii- fo. dry -;p..

Inorganic AnAlysis
Total. ~Bidue as

PerCeDt SOl i dB
70.6

Reviewed
II:AJrW 1.60.3 ~

\~ '!IDe sample m: W-1B-liAD6
~ie.: OOS Date sampled: 10/27/98 10:27 Date Received: 10/28/98 Matr~: SOLID

Trace Inductively Coupled Pla£m& <ICP) t1et&lB
Sil~ 15.9 1_3

(Continued en~ pagel

SW846 6010B
Reviewed

•



NOU '219 '98 12:43 FR QUANTERRA-PITTS3URGH 412 026 5571 TO 91510491':?S~77"1l P.20/40

QUANTImRA INCCRPORATED

PRELI:MlNARY DATA SUMMARY

-- - -,- - - _ - - - -_ _ -_ - _ - - -- - -.,."""" ----- _ - - _ _ ..
7he resul~s snown below may still require addieional laboratory review and are subject to
~~ange. ~ctions eaken based on these resules are the responsibility 0; the data user.

PAGE 13

Date Reporced; 11/0S/S8
Tetxa Tech l'iIDS, :I%1c

NAWC WARMINSTER, PENHSYLVA..'UA

Project Number: CTO NO. 0252

REPORTING ~YTI~;L

.;.;P~:.;;.;::..:"'l:.:·-:-::."....=..!-::..::.:.,::R RESULT LI:1!'! D~::rN~rr:;.;T:;.;S=____ ~~~l~H.::O.:;:;D _

Lot #: C8J:90162

. Client: Sample m: W-IB-lQO~

Sample #: 005 Date Sampled: 10/27/98 10:27 Date ReCe1VSQ: 10/28/98 Matrix: SOLID

Arsenic

cadmium
Cb.ramium
Lead
Antimaay
Seleniuzn
"l1lal.lium

~.5

3.4
554
3~.6

0.92 iiR

ND
3.9

1.3
0.63
1.3
0.38
1.3
0.63
~.3

mg/kg
mg/kg
lDI!l/kg
mg/kg
mg!k9
mg/kg
mg/kg

SV846 6010B
SV846 60~OB

SW8~G 60108
SWS46 6010B
SW846 6010B
SW846 6010S
SWM6 6010B

Inductively Coupled Plasma (ICP)

Barium
BeryllilDll
ca.lcium
CabaJ.t
Copper
Iran
Potassium
!lagnesilDIl

Hanganese
Sodium
Bickel
Vaoadium
Zinc

Met:ala
14500
86.2
1.7
7380
16.3
27.4
-tUOO
3300
4260
327 Ii
U~B

28.7
~8.7

1271il

25.2
25.2
0.63
629
6.3
3.1
12.6
629
629
~.9

629
5
6.3
2.5

mg/kq
mg/kg
mgj}u;J
mg!k9
mg/kg'
mg!kr:J
mg/kg
mg/kg
mg/kq
mg/kq
mg/kg
mg/kg
mg{kJ:;J
mglbJ

S1IB46 6010B
SVB46 6010B
SW846 6010B
SV846 60J.OB
S1f846 60J.OB
S1fM6 6010B
SW846 6010B
SW846 60~OB

5W846 60J.OB
SW84G 60~OB

SV846 60~OB

S1f846 60J.OB
S.846 6010S
SV846 6010B

Reviewed

MerC-oJry i:l Solid Waste (Manual Cold-Vapor)
Merc~~ NO 0.13 mg/kg SW846 747J.A

Reviewed

tl Spikad -.yIIo --.y D alIlIId ClOGU'DI a-.iD.

• ~ ral&IL a-.a m- aL

Organochlorine Pesticides
Aldr..n
alpha· SHe
beta-SHC
t1alta-SHC
gamma-SHC (Lindane)
aJ.pha - Chlordane

NO
NO
NO
NO

ND
ND

2.1
2.1
2.1
2.1
2.1
2.1

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

SW846 SOalA
SW846 80SlA
SW846 SOalA
SWB46 B08U
SW846 808lA
SW846 SOalA

(Ccn~inued on next page)
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QUANTERRA INCORPORATED

PR.ELIMINARY DATA SUMMARY

.... -._------------------- _------------_ ........•.... _------------- _- _------
The results shown below may still require addit~or~l laboratory r8vie~ ~re subject to
change. Actions taken baaed on these results are the responsibility ot ~~e data, user.
------- ..... _----_ ... _----------------_ .. _-_._-_ ....... _------------------- .... _._- .... -----------

•
PAG:E 20

Date Reported: 11/09/9BLot #: C5J2901E2
Tetra Tech BtIS. Inc

NAWC WARMINSTER, ?ENNSYLV;oNIA
Project Number: CTO NO. 0252

<U;PORTING A.NALY7IC1.L
RESULT ::..r:aT :::.UN.:.:.::.I..:.,!,:::.S ~~T?.-..;;;O,;;;,D _

Cl.ient Sdmple In: W-1B-DO-t
Sampll::'~, 005 Date Sampled: J.0/27/~B 10:27 ~ate Received: 10/28/98 !-!atr:.x: SOLIn

Org~~ochlor~r.e Pesticides
9 a:r.ma - ChIoreane

"."'-ODD
4.4'-DDB
4,' ' ·DD'.r
DieldriD
Endosulfao .,.
Bndosulfao .:..:.
EDdr~n ketone
Endosulfan sulfate
Endrin
Endrin aldehyde
Hep~achlor

Heptachlor epoxiae
'Toxaphene
Methoxychlor

PCBs
Arocl.or ,::6
Aroclo:- .:.;.2:

Aroc~o= ::32
Aroclar 1.242
Aroclor 12'8
Aroclor 1254
Aroclor 1260

ND

29
6.4
ND

ND

NIl
NO

NO
ND
NO
ND

NO

NO

ND

NO

ND

NO

NO
72

NO

NO
ND

2.1
2.1
2.1.
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.1
84
21

42
42
42
42
42
42
42

ug/kg
ug/kJJ
ugfVJ
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
uglkrJ
ug/lcg
ug/lcg
ug/kg

SW846 S08lA
511846 SOBlA
SW846 BOBlA
SW846 808lA
SW846 BOBlA
SW846 B08lA
SW846 S08lA
SW846 SOalA
SW846 S08lA
SW846 BOBlA
SWB46 BOSlA
SWB46 BOBlA
SW846 808lA
SW846 B081A
SW846 B08lA

SW846 8082
SW846 8082
SWB46 8082
SW846 8082
SW846 8082
SW846 &082
SW846 8082

. Reviewed

•

~latile Organics by GC/MS
Aceteme
Benzene
Brcmodidhloromethane
Bromoform
ISromozne th.a.Oa

20
5.1
5.1
5.1
10

(Continued on next pagel

UI!lI~
ug/kg
ug/kg
ug/kg
ug/kg

S1l84' 82'OB
SW846 8260B
SW846 8260B
SW84l> 8260B
SWB46 8260B

Reviewed

•



NOIJ 09 t 0·= 12:44 FR QUANTERRA-PITTSBURGH.4:2

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

--------------------------------- .... _---------.----------------------_ .. ---------- .. --------
The resul~G shown below may still require additional laboratory review and are subject to
change. rlctic~s taken based on these results are the respons~bility o~ the ~ta user.

PAGE 21
Date ~ed: 11/09/98Lot~: C3J290162

PARAMETER

Tetra Tech NUS, Inc
NAWC WARMINSTER, PENNSYr,.VANIA
Project Number: C=O NO. 0252

REPORTING ANALYTICAL
RESUI.:- L::M!T -~CJN:..:.=..IT:.;S:::....-__ ME:=.=.'I'H.::.c:::0::=D _

Cl.ient Sa.DII;)l.e J:D: W-1B-lQD4
Samp1e~: 005 ~ate Sampled: 10/27/98 10:27 Date Rece.ved: 10/28/98 ~trix; SOLID

Volatile Organics by GC/MS
2-Butanone
Carbon disulfide
Carbor. tetrachloride
Chlorobeo%ene
Dibromochlo rome thane
Chloroethaoe
Chloroform
Chloromet:hane
l,l-Dichloroethane
1,2-Dichloroethane
l,l-nichloroethene
1.2-nichloroethene

(total)
l,2-Dichloropropane
cis-l.3-Dichloropropene
trans-l,3-Dichloropropene
Ethylbeozene
2-Hexanone
Methylene chloride
4-Methyl-2-pencanone
Styrene
1.1.2.~·Tetrachloroethane

Tetrach1.croetileDe
Tc1uene
1,1.1·Tric~loroethane

1.1.2·Trichlcrcethane
Trichlcroethene
Vinyl chloride
Xylenes (total)

ND
NO
NO

NO
NIl

ND
NO

ND
ND

NO

NO
ND

NO

NO

ND
ND
NO

ND

NO
NO

ND

3.' J,B
2.6 J
ND
ND
ND

ND
NO

20
5.1
5.1
5.1
5.1
10
5.1
10
5.1
5.1
5.1
5.1

5.1
5.1
5.1
5.1
20
5.1
20
5.1
5.1
5.1
5.1
S.l
5.1
5.1
10
5.1

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
uq/kg
ug/ltg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

SW846 8260B
SW846 8260B

. SW846 8260B
SWB46 8260B
SWB46 82608
SW846 8260B
SW846 8260B
SW846 8260E
SW846 8260B
SW846 a260B
SW846 a~60E

SW846 82608

SW846 8260B
SW846 8260B
SW846 8260E
SW846 6260B
SW846 8260B
SW846 8260B
SW846 8260E
SW846 8260B
SW846 82608'

SW846 82'OB
S1f846 8260B
SW846 8260B
SW846 8260B
SW846 82608
SW846 8260B
SW846 8260B

Revie ....ed

J i-.:d rauIL 1-.11;"'" lbc JU.

iaouID """~ IiaIia ......... IIIli.-.d trw ,by we4PL
8 II4allod bIaak con..-· n The -.aDd. mcdoad blair. _ .... Ialpl~ ••~ .....-.

Semivolat:ile Organic Compounds by GC/MS
AcenaphtheoB NO

(Continued 00 Oex1: page)

ug/kg SW846 8270C
Reviewed



NOU 09 '98 12:44 FR QUANTERRA-PITT5BURGH 412 826 5571 TO 9161049196477411 P.23/40

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY •--_ ----------.---- _--- .. __ ._---- ---- .. -------_.-_. ----- ... ------ .. _.-----._------
The results shown below may still require add~~ional laboratory ~~view and are subjec~ to
change. Actions ~aken based on L~ese resulcs are the responsibility of ~he data user.
----------.--._.------ ... __ .---- .... _----------------- .. ----------- ------------------------ .. --

ANALYTI CAi.
METHOD

PAGE 22
Date Repoz:'eed.: 11 /05 /5 8

Tetra. Tech BOS. Inc
NAWC WARMINSTER, PENNSYLVANIA

Proj@ct Number: eTC NO. 0252
REPORTING

RESUL~ LIMrrT UNITS
~"""''''''---

Lot~: ~aJ:30162

CJ.ie.ut Samp~e ID: W-1B-lQ04
Sample ~: 005 Da~e Sampled: 10/27/98 10:27 Date Received: 10/28/98 Matrix: SOLID

3emivolatile Organ~c Compounds by GC/MS Reviewed
Acenaphthylene NO 420 ug/kg SW846 8270C
Anthracene ND 420 ug/kg SW846 8270C
B@ozo(alanthracene ND 420 ug/kg SW846 8270e
Benzo(b)fluoranthene ND 420 ug/kg SW846 8270C
Benzo(kl~luoranchene ND 4~0 ug/kg SWS46 8270C
Ben%o(ghilperyl@ne m> 420 ug/kg SW846 S270C
Benzo(alpyren@ ND 420 ug/kg SW846 8270e
bis(2-Chloroechoxyl NO 420 ug/kg SW846 s2iOe
me~hane

bis(2-Chloroeehyl) ether ND 420 ug/kg SW846 8270e
2,2'-oxybis(1-ehloropropane) ND 420 ug/kg SW846 82iOe •bis(2-Etby~1) 130 J 420 ug!kg SVM6 8270C

pht:hal.ate

4-Bromophenyl phenyl ND 420 ug/kg SW846 82iOC

e~her

Butyl benzyl phthalate ND 420 ug/kg SW846 82iOe

4-Chloroaniline ND 420 ug/kg SW846 8270e

4-Chloro-3-methylphenol NO 420 ug/kg SW846 a270C

2-Chloronaphehalene ND 420 ug/kg SW846 S2iOC

2-Chlorophenol NO 420 ug/kg SW846 8270C

4-Chlorophenyl phenyl ND 420 ug/kg SW846 S2iOe

ether
Chrysc.ne ND 420 ug/kg SW846 82iOC

Dibenzofuran ND 420 ug/kg SW846 8270C .

Di-n-butyl phthalate ND 420 ug/lcg S1ll84E; 8270C

1.2-Dichlorobanzene NO 420 ug/kg SW846 S2iOe

~.3-Di~~loroDeoaene NO 420 US/kg SW846 8270e

1.4-Dichlorobeozene NO 420 ug/kg SW846 8270e

J,3'-Dichlorobanzi~ne ND 2000 ug/lcg SW846 82iOC

2.4-Dichlorcpheocl NO t20 ug/lcg SW846 8270C

Die~hyl phthalate NO 420 ug/kg SW846 8270C

2.4-Dimethylphenol NO 420 ug/kg SW846 S2iOe

D~ethyl phthalate NO t20 ug/kg SW846 £l2iOe

Di-n-oetyl phthalate m> 420 ug/kg SW846 S2iOC

2,4-Dinierophenol ND 2000 ug/kg SW846 82iOe

2.4-D~itro~olueoe ND 420 ug/kg SW846 8270e

2,6-Dinitrctcluene 1m .20 ug/kg SWS46 S2iOe

(Contioued on next page) •
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NOU 09 '98 12:45 FR QUHNTEKRA-PITTSBuKG~_~12 S2S 5571 TO 916104S19647~~11 ?24/40

QUANTERRA INCCXPORATED

PRELJ.MINARY DA":A SUMMARY

---------------- .. _----- .. _------_.--------------- .. ---------------.-._---- .. _----- ... _---- ...
7.~e resulcs shown below may still require additi~r.al laboratory review and ~=e subject to
c~ange. Actions taken based or. these results are the responsibility of ~~e ~ta user.
-- - - - ----- - - - .. --- --- - .... --- - - - - ...... - - ---. -.. - - - .... ---- - - - - .. --- - - - - - .. ---- --- - ... -- -.... - --. --- -- .. -.-.

Lot #: C8J~90162

PARAMETER

Tetra Tech NOS. Inc
~we WARMINSTER, PENNSYLVA.'HA

Projec~ Number: CTO ~O. 0252
REPORTI~G

RESULT

PAGE: 23
Dace Repartee: 11/09/98

Clienc Samp1e m: V-1B-WA04
Sample "'. 005 Date Sampled: 10/27/98 10:27 Date Kecelved: :0/28/98 I-latrix: SOLID"T •

Semivolatile Organic Compounds by Ge/MS R.eviewed
Fluoranthene NO 420 ug/kg SW846 S270e
Fluorene ND 420 ug/kg SW846 S270e
Hexacnlorobenzene NO 420 ug/kg SW846 82iOe
Hexacnlorobutadiene NO 4a ug/kg SW846 8270e
Hexachlorocyclopentadiene NO 2000 ug/kg SW846 8270e
Hexachloroethane NO 420 ug/kg SWS46 827DC
Indeno(l,2,3-cdlpyrene NIl 420 us/kg SW846 S2iOe
Isophorone NO 420 ug/kg SW846 8270e
2-Methylnaphthalene NO 420 ug/kg SW846 S27Ce
2-Methylphenol NO 420 ug/kg SW846 8270e
Naphthalene NO 420 ug/kg SW846 8270e
2-Nicroaniline NO 2000 ug/kg SW846 82iDe
3-Nieroaniline NO 2000 ug/kg SW846 8270e
4-Nitroani::'ine NO 2000 ug/kg SWS46 8270e
Nitrobenzene ND 420 ug/kg SW846 827ce
2-Nierophenol NO 420 uS/kg SWS46 sliOe
4-Nitrophenol NO 20CO ug/kg SWS46 S27De
N-Nitrosodi-n-propylamine NIl 420 ug/kg SW846 8270e
N-Nitrosodiphenylamine ND 420 uS/kg SWS46 8270C
P ntachlo:ophenol NO 2COO ug/kg SWS46 8270C

Phenanthrene ND 420 ug/itg SW846 8270e

Phenol NO '20 u;/kg SWS46 S270e

Pyrene ND "2C ug/kg SW846 S270e

1.2,4-Trichlorobenzene NO 420 ug/kg SW846 S270e

2,4,S-Trichlorophenol NO "20 ug/kg SWS46 S270e

2,4,6-Trichlorcphenol NO 420 ug/kg SW846 8270C

3-Methylphenol " NO 420 uc;/kg SW846 SliOe

4-Methy1phenol
2-Methyl-4,6-dinicro- NO 2(;00 ug/kg SW846 S270e

phenol
Dibenz(a.hlanthracene )lID 420 ug/kg SW846 8270e

carbazole NO 420 ug/kg SW846 8270e

a- ... ....,..-. ...... ---- ........ '-""' .....
J ~"*llLa-U_IIlIIIail..

(Continued on next pagel



NOU 09 '98 12:45 FR QUANTERRA-PITTSEuKuH 412 ~25 5571 TO 9151a43;~S4?~411 P.25/40

QUANTERRA INCGIDJORATED

PRELIMINARY DA7A SUMMARY •
The resules shown below may still require additional laboraeory review and are subject to
change. Actions eaken based on ehese results are ehe responsibiliey of ehe data user.
-------- _--_ .. _---------- ------ _-_ _------- _-------------- _--------

PAGE 24
Date Reported: 11/09/98Lot #: C8J290162

PAR1<ME'!ER

Tetra Tech SUB. Inc
NAWC WJ\RHI~STER, PENNSYLVANIA
Projece Number: CTO NO. 0252

~PORTING ANALYTICAL
RESrr:.or LIMIT ~ON=I.=.T.:::.S :..:!"~=~I.:..:H~O=D _

Client Sample m: W-lB-WA04
Sample;;: DOS Date Sampled: 10/27/98 10:27 :)aee Rece:.ved: 10/28/9B Maer;,x: SOLID

Inorganic Analysis
Total Residue as

Percent SOJ.ids
79.5

Reviewed
IIOUiW 1 &0 . 3 H:lD

Cl.ient samp1.e ID: V-J..B-WAOS

Sample #: 006 Oaee Sampled: 10/27/98 10:47 Date Recelved: 10/28/9B l1atrix: SOLID

Mercury in Solid WaJOte (Manual Cold-Vapor)
IIerc::UZy 0 .12 0 .13

Inductively Coupled Plasma (ICP)

Reviewed
Dillkg SWU6 60108
.g/kg SW846 6010B •~/k4 SW&4G 6010B
mg/kg SW846 601.08

Dl/kIJ SW&46 6010B
-.g1kr;J SV84' 601.0B
mg/ll:g SW846 60l0B

DJ/b1 SV846 &010B

Revi.e....ed
8rJ/)a:J SWIH6 60108
8q/}aJ SlIM' 6010B
8Q/kJJ SliM'" '010B
8q/bJ SWM6 6010B
~{q SlIM 6 6010B
~/)I;;J; SlIM'" 6010B

-u/bil SV846 601.0B
8qlbl swa... 6 6010B

-alb) SWB"" 60108

-u/lrv S1I'846 60108
-V/kg SOIf840' '0108

-vlkv S1I'84' 6010B

~/lr:q SV846 6010B
..,rq svs., 60108

Reviewed
-.J/1Dg S1r84 6 7 ...71.A

•

26.7
26.7
0.67

"8
6.7
3.3
13 .•
668
668
2
GIO&

5.3
6.7
2.7

MB~als

1UOO
82.6
0.&0
3030
11. 7
140.4

28600
1200
1870
142 II
90.1 B
13.9
35.5
6Q.9 iii'

Coupled Plasma (Iep) Metals
4.3 1.3
3.6 1.3
1.6 0.67
153 1..3
17.7 0.4
0.59 Bll* 1..3
ND 0.67

2.6 1.3

Barium
Beryllium
ca1cium
Coba.l.t
capper
Inm
PotaSsium
Ba.gnesium
IIangzmese
SOdium
lIic:k.el
vauadium
Zinc

Trace Inductively
Silver
Arsenic
cadmi.UIII
ChraDium
Lead
ADt:i.maDy
Selenium
Thal.liUIII



NOV 09 '53 12:~5 FR QUANTERRA-PITTSEU~GH. 412 5571 ,e 9161049196477411 o.2E/40

QUANTERRA INCORPoRATED

PRELIMINARY DATA SUMMARY

.. _----~ ... _---_ ... _---_ ... ----- .. _---- ... _-------------- .. _----- .... _---- .... _---- ...... -------
The results snown below may still require addieio~al laboratory review and a~e ~ject to
change .. rl.ctions ta.<en based on these results are the responsibility of ~~e ::-::'.~. '.lser .
. - ... _----_ ...... ----- ..... ----- ... ------ .. -------- .. _---- ... -------_._----------_.~._-.. ------- .. -

PAGE 2S

Date RepuLcad: ::/09/98Lot #: ~aJ2901£2

Tetra Tech BUS, IDc

NAWC WARMINSTER. rENNSYLv:r.NIA
Project Number: eTO NO. 0252

REPORTING hNALYTIc:.:..
RESffi.:r :"IMIT =t!NI=-,,-T..::S :::~~TH~C:.:::D~ _

Cl.ient Sample ID: W-lB-WAOS
Sarr~le~: J06 ~ate sampled: 10/27/9S 10:47 ~ate Received: 10/2S/9S ~trix: SOLID

Merc~~f i~ Solid Waste (Manual Cold-Vnpor) Reviewed

N Spiked t.llo&.IyIIl "",,,Vn)' .. owoido _ CClDlrOJ llm.1I.

B E.rum&wod.-..lt. ~I, • -. ..... aL

Organochlorine Pesticides
Aldrin
alpha-aHC
bet.a-BHe
delta-SHC
gamma-BHC (Lindane)
alpha-Chlordane
gamma-01.lordane
4,i'-DDD
4,4 I -D:JE:

4,4' -DDT

Die1d:ir:.
Endosu:'fan I

Endosu~fan II
End::"ir:. ketone
Endosu:fan sulfate
EDdri:1

Endrir. aldehyde
Hept:ac:.-.lor
Hepta~"11or epoxJ.cle
Toxaphene
Methoxychlor

PCBs
Aroclor 1016
Ar clor 1221
Aroclor 1232
Aroc1er 12~

Aroclor 1248

NO
ND
ND

ND
NO

ND
ND

NO
ND

ND
NO
NO
ND
NO

NO
ND
NO

ND

ND

NO
ND

ND

NO

NO
110
NO

2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
S9
23

44

44

44
44
44

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
US/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

SW846 aoalA
SW846 SOSlA
SW846 soa1A
SWS46 aoalA
SWS46 soalA
SW846 SOSlA
swa46 S08lA
SWS46 soalA
SW846 soalA
swa46 aOB1A
swa46 BOSlA
SWS46 BCSlA
SW846 soalA
SWS46 aoa1A
SWS46 soau
SW846 SOsu..
SWB46 soalA
SWS46 BOSlA
SWS46 B081.A

SW846 BOSU
SWB46 aOBlA

SW846 8082
SWS46 S082
SW846 SOS4
SW84ft 8082

SWB46 B082

Reviewed

(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 che responsibility of ~e ~~ta user .
. _---------------- ---------------- _----- -----------------.-_ ----- _------ ..

•
PAGE 26

DaCe ~ed: 11/09/98Lot #: CBJ290162

PARAMETER

Tecra Tech lItIS. IDe
NAWC WARb1INSTBR, P:E:NNSYLVANl,A
Project Number: CTO NO. 0252

REPORTING ANALYTI~

RESULT L~1'I'!' .=ON=I..;"T,;;;,S ~ME~'I'H~O::::D _

Cl.ient ~le JD: V-1B-&05
Sample~: 006 Date Sampled: 10/27/98 10:47 Date Rece1ved: 10/28/98 Hatrix: SOLID

(COncinued on naxt page)

PCBs
Aroclor 1254
Aroclor 1260

Volatile organics by GC/MS
Aceccme
Benzene
Brcmodichloromethane
BrCtnoform
BromCtnechane
2·Butanone
carbon disu1fide
Carbon tetrachloride
c:hlorobenzene
Dibr~ochloromethane

Chloroethane
Chloroform
Chloromethane
1.1-Dichloroeehane
1,2-Dichlo~oeehane

1,:·Di~~loroethene

:.2·Dichloroechene
(total)

1.2-Dichloropropane
ciS·1.3-Dichloroprcpene
~rans·l,3·Dichloropropene

Ethylbenzene
2-Hexancne
Methylene chloride
4·Heehyl·2·pencanone
Scy:oene
1.1.2,2-T~LrAch1croeehane

't"etr'ad11orocbeDe
Toluene
1. 1. 1-Trichloroethane

NO
NO

26
NO

NO

NO
NO
ND

9.3
NO
NO

NO

NO
NO
NO
NO

NO

NO
NO

NO

lID
NO

NO

ND

me
NO
NO

NO

•• '7 J.B
1m
NO

44
44

2S
6.1
6.1
6.1
12
25
6.J.
6.1
6.1
6.1
12
6.1
12
6.1
6.1
6.1
6.1

6.1
6.1
6.1
6.1
25
6.1
2S
6.1
6.1
6.1
6.1
6.1

ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ui/k9
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
vg/b;l
ug/kg
u9/k9

SW846 a082

SW846 8082

SIrS'" 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW8H 8260B
SW846 8260B
SVM6 82600
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SWS46 S260B
SW846 8260B

SW846 8260B
SWS46 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
S1f84Et S2'OB
SW846 8260B
SW846 8260B

Revie....ed

Revie....ed

•

•



NOU 89 '93 12:46 FR QUANTERRA-PITTSBURGH 412 S26 5571 TO 91610491S5477411 P.28/40

QUANTERRA INCCiUlORATED

PIlELIMINARY DATA SUMMARY

7he resul~5 shown below may still requi:e addi~ional labora~ory rev~ew and are subject ~o

=hange. ~ct~ons taken based on ~hese results are the responsibil~ty of the c~~a user.

~,,~===-'-=;:-.::.=-~?:....- RESOLT

Lot i: CaJ290162
Tet:ra Tech BUS, ~

NAWC WARMINSTER., PENNSYLVANIA
Project Number: ero NO. 0252

REPORTING
UNITS

PAGE :7
Date Reporced: 11/09/98

C1.ient S~l.e ID: W-1B-WAOS
Sample w. 006 Date Sampled: 10/27/98 10:47 Date Rece~ved: l~/28/98 Y~~r~x: SOLID

Volat~le Organics by GC/MS
1.1.2-~ichloroethane NO
Trichloroe~hene ND
Vinyl chloride NO
Xylenes (total) ND

Revie.....ed
6.1 ug/kg SW846 8260a
6.1 ug/kg SW846 8260a
l2 ug/kg SW846 82608
6.1 ug/kg SW846 B2608

RaW.. __ RpOnmg IimiD have~ .djulnzd for dry "'.t.
J UDmala1 ruWL a-.lt ia Iaa dIAD JU..

B M_ blaDl< ~omamiDaa-. ~~ mocDod bl&lU: c:o_ !be larll'" IlAAlyt6 ... RPOnablo leveL

Sernivolatile Organic Compounds byGC/MS Reviewed
Acenaphthene NO 440 ug/kg SW846 8270C
Acenaphthylene NO 440 ugjkg SW846 8270C
Anthracene ND '440 ug/kg SW846 8270C
Benzo(alanthracene NO 440 ug/kg SW846 8270C
Benzo(blfluorancnene NO 440 ug/kg SW846 8270C
aenzo\klfluoranthene ND 440 ug/kg SW846 8270C
Benzo(ghilperylene NO 440 ug/kg SW846 8270C
Benzo(a)pyrene NO 440 ug/kg SW846 8270C
~i6(~·Chloroethoxy) NO 440 ug/kg SW846 8270C

methane
bis(2-Chloroeehyll ether NO 440 ug/kg SW846 8270C
2,2'-OXYbis(1-Chloropropane) NO 440 ug/kg SW846 8270C
biB (2 -Btbylhaxy1) 9"0 ""0 ug/kg SV846 9270C

phthalate
4 -Sro:nophenyl phenyl NO 440 ug/kg SW846 8270C

eeher
Butyl ben2Y1 pheha.late NO HO ug/kg SW846 8270C

4-Chloroaniline NO 440 ug/kg SW846 8270C

4-Chloro-~-maLhylphenol NO 4400 ug/kg SW846 8270C

2-Chloronaphthalene ND 440 ugjkg SW846 B270C

2-Chlorophenol ND 440 ug/kg SWB46 B270C

.-Chlorcphenyl phenyl ND 440 ug/kg SW846 B270C

ether
Chrysene ND 440 ug/kg SW846 8270C

D1.beru:oturan NO 440 ug/kg SW846 8270C

Di-n-butyl phth&1aee NO 440 ug/kg SW846 8270C

(Continued on next page)
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QUANTERRA INCORPORATED

PREL.IMlNARY DA":"A SUMMARY

--------- _-------_._--------_._.---- -------- ------- _-- _--- _------ ..
The resul:s shown below may still requi:e addi tio:1al laboratory review c.;~~ dre subj ect:. t:.o
change. ~ct~ons :akeo based on these results are the responsibility of tte data user.

•
Tetra Tech BUS, Inc PAGE 2B

Lot #: ca';290162 NAWC WARMINSTI:R, PENNSYLVANIA Date Reported: ll/09/.98
Project:. Number: CTO NO. 0252

REPORTING ANALYTICAI.
PARh:.'l:"'!'=:::: RESO:·' L~MIT UNITS METHO~

C1ienc ~le ID: W-lB-nDS
Sampie ~ . 006 Date Sampled: 10/:7/98 10:47 Date Received: 10/28/9B :-latrix: SOLID

S~volat:.~le Organic Compounds by GC/t-"..5 Reviewed
:.2·Dicr.lor~enzene NO 440 ug/kg SW846 8270C
1.3·~~chlorobenzene ND 440 ug/kg SW846 8270C
1.4-Dichlc:obenzene NO 440 ug/kg SWB46 8270C
3,3' -~ichlorobenzidine 11m :2100 ug/kg SW846 8270C
2.4·Dichlcr~henol. 'ND 440 US/kg SW846 8270C
Diet:.r.yl phthalate NO 440 ug/kg SW846 B270C
2,4-Dimethylphenol NIl 440 ug/kg SW846 8270C
Dimechyl pr.c~Alace NO 440 US/kg SW846 8270C
Di-n-octyl phebalate NO 440 ug/kg SW846 8270C
~,4-Dinicrophenol ND 2100 ug/kg SW846 8270C
2,4-Dinitrctoluene NO 440 ug/kg SW846 8270C •2.6·Dinitroeoluene ND 440 ug/kg SW846 8270C
Fluoranthene ND 440 ug/kg SW846 8270C
Fluorene NO 440 ug/kg SW846 8270C:
HexachlorobEnzene NO 440 ug/kg SW846 8270C
Hexachlorobutadiene NO 440 ug/kg SW846 8270C
Hexacnlorccyclopencadiene NO 2100 ug/kg SW846 8270C

Hexscnloroet.hane NO 440 ug/kg SW846 8270C
". -11.2.3-cdJpyrene ND 440 ug/kg SW846 8270C

.... _.. .; :::e NO 440 ug/kg SW846 B270C

2'~~~~ylDaphthaleoe ND 440 ug/kg SW846 827QC

:2 ·I~et.'lylphenol NO 440 ug/kg SW846 8270C

Naphtt.alene ND 440 ug/kg SW846 8270C

2· N:. trean;';' ine ND 2100 ug/kg SW846 8270C

3-N:.t.roan::.:::.ne ND 2100 ug/kg SW846 8270C

4 -NitroaIu.~ine NO 2100 ug/kg SW846 8270C

Nitroben%cne NO 440 ug/kg SW846 8270C

2-N~~roPhenol NIl 440 ug/kg SW846 8270C

4-N~trophenol NO 2100 ug/kg SW846 8270C

N-Nit:.ro5odi-n-propylamine NO 440 ug/kg SW846 8270C

N-NitreSOQlphenylamine NO 440 ug/kg SW846 8270C

pent.achlorophenol NO 2100 ug/ltg SW846 827QC

Ph8n&ntllrenG NO 440 ug/kg SW846 a:270C:

Phenol NO ,uo ug/kg SW846 8270C

Py%ene NIl 440 ug/kg SW846 8270C

1.2,4·Trichlor~ene NIl 440 ug/kg SW846 8270C

2.4,5-Tricnlorophenol NIl 440 ug/kg SW846 8270C

(Coc~inued en nex~ page) •
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QUANTERRA INCC2PORATED

PREI..JMlNARY DA':A SUMMARY

The results shown below may scill require addicional laboracory review u::-.O C"" - :bjec~ t:o
c-"1ange. Actions taken based 0:1 these results are the respo:1sibili ty of. t: .....~.. L:.ser.

PAGE 29
Date i<Br-o:c~::j,: 11/09/98Lot~: C3J290162

Tetra Tech !iDS. Inc
NAWC WARMINSTER, PENNSYLVANIA
?rojecc Number: eTC NO. 0252

RBPORTH."G ANAL~I:':':'

R.ESOL7 L:~IT .::;UN'.:.;_.::,!.:,':',::;: ~ME=n~H:.::O:.::D:..-. _

Cli.ent: Sample m: W-l.B-WAOS
Sample #: 006 ~ate Sampled: :0/27/96 10:47 Da~e Rece~ved: :0/23/98 ~4trix: SOLID

Semivolacile Organic Compo~~ds by GC/MS Reviewed
2,4,6-Trichlorophenol ND 440 ug/kg SWB46 8270C
3-Methylphenol & ND 440 ug/kg SW846 8270C

4-Methylphenol
2-Methyl-4,6-dinitro- ND 2100 ug/I<g SW846 8270C

phenol
Dibenz(a.h)anchrac8oe NO 440 ug/kg SW846 8270C
Carbazole ND 440 ug/kg SW846 8270C

RcwIIa Md~ Iimia ilavc t-a _jIDOOlI for clry "'Colgbt.

Ioorganic Analysis
Ttltal. Residue as

Percent Solids

74.~

Review d
I!ICAIIV 160. 3 !IJD

Clienc Sample m: W-IB-~Q2798

Sample #: 007 Date Sampled: 10/27/98 10:47 Da~. ~Qcelved: 10/28/98 Ma~rix: SOLID

Trace Inductively Coupled Plasma (ICP) Metal& Reviewed

Silver 21.5 ~.J mg/kt;J S1f846 6010B

Arsenic 4.0 1.3 mg!kg SWS46 6010B

Ca.dlaium 5.8 0." D1/1a3 SWB46 'OlOB
O1raI1ium 651 1.3 .g/kg SWB46 6010B

Lead 26.5 0.4 mg!kg S1rB4.6 6010B

Antimaoy 0.86 BJP 1.3 1IIg{kg S1rB46 GOlOB

Selenium NO 0." mg/kg SW846 GOlOB

"I'bal.li.UIII 3_4 1.3 -.;J/b;I SW846 6010B

Induc~i.vely Coupled Plasma (IeP) Mecal& Reviewed

Al'lmimp 13600 26.6 8lJ/k.g S1il846 6010B

Barium 84.8 26.' 1IIg/U.J SVUG 60108

Beryll.iua 0.71 0.'6 -.;J/kJ;l SWM6 60108

caJ.ciUlll 9230 '" 89/ksJ swa46 '0108

CObaJ,t 12.8 ,., ~/kq swa4' 6010B

(Continued on next pa~)
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QUANTERRA INCORPORATED

PRELlMINAR.Y DATA SUMMARY

The results shown below may s:ill require addi~ional laboratory review and are subject to
change. Actions cakeD based on these resulcs are the responsibility of the data user.

•
Tetra Tech BOS. :Inc PAGE 30

Lot #: C8J290162 NAWC WARMINSTER, PENNSYLVANIA Date Reponed: 11/09/98
Project Number: CTO NO. 0252

REPORTING ANALYTIC:;U;

PAP.AMETER RESULT !.L'1IT t"1.""'ITS METHOD

Cl.ient sample m: V-1B-102798
Sample ... 007 Dace Sampled: :'0/27/98 lO:47 Date Recelved: :0/28/98 Matrix: SOLID...

Copper 36.6 3.3 mg/kg SWS46 6010B
;[rao 32S00 13.3 mg/kg S1J846 60~OB

Potassium 984 664 mg/kg SV846 60~OB

Ha.gnesi~ 20~0 6" mg/kg S1if846 6010B

llIaDgan.ese oi20 II :I mg/kg SW8't6 6010B

Sodium 80.9 B "4 mg/kg ~6 6010B

Bicke~ 16.3 5.3 mg/kg SWS'" 6010B

Vanadium 28.9 6.6 mg!kg SW846 6010B

zinc 125 :R 2.7 -:J/kg Sti846 60~OB

Mercury in £olid Waste (Manual Cold-Vapor) Revie....ed

!5erc:u:ry 0.08 0.13 lDlJ/kg SIlS"6 7471A •~ Spiked &Dalyto _ ...ry iI --.. IlaIS .-.ro11imiU.

B Ea~ r-II. a-Mlio 10M IlIaD J.L.

Organochlorine Pesticides
Aldrin NO 2.3 uq/kg SW846 80alA

alpha-SHC NO 2.3 ug/kg SW846 80alA

beta-BHC NO 2.3 uq/kg SW846 808lA

delta-SHC ND 2.3 ui/ 1t9 SWS46 BOalA

gamma'SHC (Ljndane) NO :2.3 \.:q/ltg SW846 SOSlA

alpha-Chlordane NO ~.~ u;/k.g SW846 808U

gamm.a-Ol.lordaoe NO 2.3 :Jg/k.g SW846 808U

4,4' -ODD 33 2.3 U9!kg SV846 BOBlA

4,4' -DDE U 2.3 uv!k.g SW846 BOB1A

","'-DOT 8.4 2.3 ug/eg 511846 808lA

Dieldrin NO :2.3 uq/ltg SW846 80BlA

Endosulfan I NO 2.3 uq/ltg SW846 SOSlA

£odoGu1fan II ND 2.3 ~/k9 5w846 SOSJ.A

Endrin ketene ND 2.3 ug/kg SW846 80alA

Bndosulfan sulfate ND 2.3 u;/kg SW846 BOBlA

Sodrin NO 2.3 UV/kg SW846 SOalA

Eodrin aldehyde NO 2.3 \lV/kg SWB46 BOalA

Heptachlor ND 2.3 UlJ/kg SW846 80aU

Heptachlor epoxide NO 2.3 uq/ltg SW846 S08lA

Toxaphene NO 89 u~/kg SW846 aOalA

(Coneioued on next pagel •
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QUANTERRA INCCRPORATED

PRELIMINARY DATA SUMMARY

-------------- .... ----- ..... _---.-_ .. ------- .. _-------.---------_.- ... ------- .. _._--------_.--
The resul~s shown below may s~ill require addi~ional labora~ory' review ;~d ~=e cuejece to
change. ~ceions taken based on these results are the responsibil~ty ci ~he ~~ta user .
. _------ .. _--------_._--------_.------ _---- .. _-------:.-------------------------.---------

PAGE 3~

Date~: 11/09/~8

ANALYTIc::..L
LI~aT .:::UN.:.:.:.... ,;."!".:;;,C' ~ME::..:.TP..:.:_~O;:;:D~ _REsm::

Tetra. Tech !IDS, ~c
NAWC WARJaNSTER, :::::h"NSYLVANIJ..
Project Number: CTO NO. C252

REPORT!:~G

PARAI-IETER

Lot~: CaJ290~62

Client Sampl.e J:D: W-lB-102798
Sample;;: 007 Daee Sampled: :"0/27/98 10:47 :late Rece;.ved: :'0/28/98 I'latrix:

Organochlor~ne Pesticides
Methoxychlor NO 23 ug/kg SW846 oOalA

PCBs
Aroclor 1016
Aroclor 12:21
Aroclor 1232
Arocl.or 1.2-42

Aroclor .1248
Arelor 1254
Aroclor 1260

NO

ND
1m

J.SO
NO

NO
NO

R viewed
44 ug/kg 51'1846 8082
44 ug/kg 5W846 8082
44 ug/kg 5W846 8082
44 ug/kg SW846 808~

44 ug/kg 5W846 8082
44 ug/kg SW846 8082
44 ug/kg SW846 8082

Volatile Organics by GC/MS RliiIvi wed

AcetOll8 9.6 J 24 ug/kg 9846 82608

Benzene NO 6.0 ug/kg SW846 8260B

Bromodichloromethane ND 6.0 ug/kg 5W846 6260B

Bromoform ND 6.0 ug/kg SW846 8260B

Bromomet;hane NO 12 ug/kg SW846 8260B

2-Butanone ND :24 ug/kg SW846 8260B

carbon d~sulfide NO 6.0 ug/):g SW846 82608

Carbon tetrachloride ND 6.0 ug/kg SW846 8:2608

Chlorcbenzene 1m 6.0 ug/kg SW846 &:2608

Dibromochloromethane NO 6.0 ug/kg SW846 8260B

Chloroe~ NO 12 ug/kg 5W846 8260B

Chloroform NO 6.0 ug/kg SW846 8260B

Chloromethane NO ' ~ ug/leg SW846 8260B.~

l,l-Dichloroeehane NO '.0 ug/kg SW846 8260B

l,2-DichloroechAne NO 6.0 ug/kg SW846 82608

l,l-Dichloroeehene NO 6.0 ug/kg SW846 8260B

1,2-0ichloroethene NO 6.0 ug/kg SW846 82608

(eoeal)
l,2-Dichloropropane NO 6.0 ug/kg SW846 8260B

(Continued CD Ilext pagel
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QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

----_.---- ... _------------ .. ---------.----- .... ----- .. ------- ... _---- ... _------_.------------
The results shown below may still require additional laboratc·_~.. ::-~view and ._.:.-e Bubj@c~ ~o

change. ~ctions ~aken based OD chese results are the re5ponB4bili~y of the data user.
------------- .... --------------------.----------_.----------------------- ... _----- .... _------

•
PAGE 32

Daee Reported: 11/09/98Lee #: CBJ290102
Tetra Tech BDS. :Inc:

NAWC WARMINSTER. PBNNSYLVANIA
Projec~ Number: ero NO. 0252

REPORTING ANALYTICAL·
RESULT LIMIT "",ONI=T.:..=,S ~ME~I:.:.H.:::.O~;;:..., _

Cl.ient sample ID: W-lB-102798
Sample ;I: 007 Date Sampled: lO/27/98 10 :47 Da~e Received: 10/28/98 Matrix: SOLID

Volatile Organics by GC/MS Reviewed
cis-l,3-Dichloropropene ND 6.0 ug/kg SW846 8260B
~rans-l,3·Dichloropropene ND 6.0 ug/kg SW846 8260B
Ethylbenzene ND 6.0 ug/kg SW846 8260B
2-Hexa.none ND 24 ug/kg SW846 8260a
Methylene chloride ND 6.0 ug/kg SW846 8260B
4-Methyl·2-pentanone ND 24 ug/kg SW846 8260B
Styrene ND 6.0 ug/kg SW846 8260B
1,1,2,2-Teerachloroeehane ND 6.0 ug/kg SW846 8260B
Tetra.ehl.oroetheDe 01.0 J.B 6.0 ug/kg SV846 82608
TDl.ueae 2.9 J 6.0 ug/kg SW846 8260B
l,l,l-Trichloroeehane ND 6.0 ug/kg SW846 8260B •l,1,2-irichloroethane NO 6.0 ug/kg SW846 8260B
Trichloroethene ND 6.0 ug/kg SW846 8260B
Vinyl chloride NO 12 ug/kg SW846 8260a
Xylenes (totall ND 6.0 ug/kg SW846 6260B

- '0'. ,'.:Ii""";. R-.ll iI bo 1IIaD iJ...

~............~ limIII .va0- .ajuAod fA>z city ......

I. r..~ bloAlc ....nm rioa. n.~..-blulll; _Il>oo ...... 0Aaly00".~-

Semivolati18 Organic Compounds by GC/MS Reviewed

Acenaphtllene NO 440 ug/kg SW846 8270C

Acenaphthylene NO 440 ug/ltg SW846 8270C

Anti1r&cene m> 440 U'i/kg SW846 8270C

Benzo lal anthracene NO HO ug/kq SW846 8270C

Benzo(blfluoranthenB ND 440 uq/kg SW846 8270C

Benzc(klfluoranthenQ NO 440 u~/k9 SW846 8270C

Benzo (ghil perylene 1m 440 ui/k9 SW846 8270C

Benso(alpyren8 NO 440 u!J/kg SW846 8270C

bis(2-Chloroethoxy) NO 440 ug/kg SW846 8270C

mer.hane
bi6(~-Chloroeenyll ether NO 440 ug/kg SW846 B270C

2.2'-cxybis(1-Chloroprcpaae) ND 440 ug/kg SW846 8270C

biJ; (2 - ftbyl.bexyl) ,aD 64O ug!k9 $11846 8270C

pbrbaJate
4-Srcmophenyl phenyl ND 440 ug/kg SW846 8."10C

ether •(Continued on next pagel
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QUANTERRA INCORPORATED

PKEI..IMlNARY DATA SUMMARY

The results shown belo.... may st"J.ll requi:e additional laboratory revie .... and are subject to
change. .;.ctions taken based on these results are the respoDsibili V.:~:: ":::c ':"':'" :. user.

Tetra Tech BUS. IZlc
NAWC WARMINSTER, PENNSYLVANIA
Project Number: ero NO. 0252

REPORTING

Lo~ #: C8J290l6~

PARAMETER RESULT LI~'!' twITS

PAGE 33
Date~: 11/09/98

ANALYTJ::-:.L
METHOD

aiect Sample ID: W-lB-I027~8

Sample #: 007 Date Sampled: 10/27/98 10:47 Date Received: 10/28/98 }~tr.x: SOLID

Semivolatile Organic Compounds
Butyl benzyl phthalate
4-Chloroaniline
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl

ether
Chrysene
Di.benzofuran
Cion-butyl phthalate
l.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
3.3'-Dichlorc.benzidine
2.4-Dichlorcphenol
Diethyl phthalate
2,4-Dimethylphencl
Dimethyl phthalate
Di-n-oetyl phthalate
2,4-Dini~roph8nol

2.t-Dinitrctcluene
2,6-Dinitrc~oluene

Plucranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Haxachlcrocyclopentadiene
Hexachloroethane
LDdenc(l,2,3-cdlpyrene
I soph.crone
2-Methylnaphchalene
2-Hechylphenol
Napht.h&lene
2-,.it.roanilinQ
3-llit.roaniline
4-llitroaniline
Nit.ro.benzene

by GC/MS
NO

NO
NO

NO

NO
NO

NO
NO

NO
NO

NO
NO
NO

NO
NO

NO

NO

NO

NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO

NO
NO
NO
NO
ND
NO

440
440
440
440
440
440

440
440
440
440
440
440
:iloo
440
440
440
440
440
2100
440
440
440
440
440
440
2100
440
440
440
440
440
440
2100
2100
:noo
••0

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

SWB46 S270C
SWQ46 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C

SW846 8270C
SW846 8270C
SW846 8270C
SWB46 B270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 S270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C.
SWB46 8270C
SW846 8270C
SW846 8270C
SW8t6 8270C
SW846 8270C
SW846 a270C
SW846 8:Z70C
SW846 8270C
SW846 8270C
SWa.6 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SWB46 B270C

Reviewed

(Continued on Dext page)
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PREI..JMlNARY DATA SUMMARY
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•
The results shown below may scill require additional laboratory rev.ew and are subject to
change. Actions taken based on these results are the responsibility of t~e data user.

Tetta Tech 60S. Inc
NAWC WARMINS7ZR, PENNSYLVANIA
Project Number: CTO h~. 0252

REPORTING

Lot #: CSJ290162

P~'!'ER RESOLT LIMIT UNITS

PAGE 34
Dace Reported: 11/09/98

ANALTI'ICAL
METHOD

Client sample ID: W-lB-1.02798
Sample~: 007 Date sampled: 10/27/98 10:47 ~ate Received: 10/28/98 ~Atr~x: SOLID

Sem~vclatile Organic CompoundEl by GC/~.s Reviewed

2-Nitropheool NO 440 ug/kg SW846 8270C

4-Ni~rophenol ND 2100 ug/kg SW846 8270C

N-NitroBodi-n·propylamine NO 440 ug/kg SWB46 8270C

N-Nitrosodiphenylamine ND 440 ug/kg SW846 8270C

Pentachloropheool ND 2100 ug/kg SWS46 a270C

Phenanthrene ND 440 ug/kg SW846 B270C

Phenol NO 440 ug/kg SWS46 8270C

Pyreoe NO 440 ug!kg SW846 8270C

1,2.4-Trichlorobenzene ND 440 ug/kg SW846 8270C

2.4.S-Trichlorcphenol ND 440 ug/kg SW846 8270C

2,4,6-Trichlorcphenol I'm 440 ug!kg SW846 8270C •.;.·Methylphenol 0. ND 440 ug/kg SW846 8270C

4-Methylphenol
2-Methyl-4,6-dioitrc- ND :2100 ug!kg SW846 8270C

phenol
Dibenz(a,h)anthracene NO 440 ug/kg SW846 8270C

Carbazole NO 440 ug/kg SW846 8270C

a-.h.__ iimiD IIlIve _ ..si-Yd tOl dty-eiPa-

Laorganic A-~lysi6

Tota.l Rasidue w;

Percent Sol.ids

75.3

Reviewed
ICAWW 160_3 !IlD

C1.ienc ~em: W-RB-102798

Sample #: 008 Dat:e Sampled: 10/47/98 14:30 Date Received: 10/:28/9S Matrix: WATER

Trace Inductively Coupled Plasma (ICP) Metals Revievad

Silver NO 5 ug/L SW846 6010B

Ar..enJ.c tID 10 ug/L SW846 6010B

cadmium NO 2 ug/L SWS46 6010B

OlrOl:lUUID ND 10 ug/L SWQ46 6010B

Lead ND 3 ug/L SWU6 6010B

(Coctioued 00 next pagel

•
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QUANTERRA INCCRPORATIID

PRELIMINARY DATA SUMMARY

The results shown below may scill require acidicicnal laboracory review and are s1J.bject to
change. ~ccions taken based on these resulCa are the responsibility of ~~e data user.

Tetra Tech !lOS. :me
NA,WC WARMINSTER, ;:>i::NNSYLVANIA
Project Number: C=O NO. 0252

REPORTING

Lot #: CBJ290162

PARAMETER REStJLT TnITT ~T£

PAGE 3S
Date Reported: 11/09/98

ANALYTI CAL

METHOD

Client Sa.alpl.e I:D: W-RB-102798
Sample~: OOS Date Sampled: 10/27/98 14:30 Date Received: 10/2S/98 Matrix: WATER

~timony

Selenium
Thallium

ND

NO

NO

10
S
10

ug/L
ug/L
ug/L

SWB46 6010B
SWS46 6010B
SWB46 60l0B

IDciuccively Coupled Plasma (ICP)
Aluminum
Barium
Beryllium
cal.cium
Cobalt
Copper
Ircm
Potassium
Magnesium
Manganese
Sodium
Nickel
Vanadium
Zinc

Mecals
NO

NO
NO

18.~ B
NO
NO

9.8 B
NO
NO
No
NO
NO
NO

ND

200
200
5
5000
50
25
100
5000
5000
15
5000
40
SO

20

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

SWB46
SWB46
SWS46
SW84fi
SW846
SWB46
SW846
SWS46
SW846
SWS46
SWB46
SWB46
SW846
SWS46

6010B
6010B
6010B
6010B
6010B
6010B
60l0B
6010B
6010B
6010B
6010B
6010B
60l0B
GOlOB

Reviewed

Herc'..1ry in Liquid Wasce (Manual Cold-Vapor)
Mercury NO 0 . :2 ug/L SWB46 7~70A

Reviewed

Organochlor~e Pesticides
alpha-BHC
be-ca-SHC
delta-BHC
gamma-BHC (T.;ndane)

Heptachlor
Alarin
Heptachlor epoxic1e
Bndosulfan :I
Dieldrin
4,4' -DOE
Eodrin

NO
1m
NO
NO
NO
NO
lllD
ND
ND
tID
NO

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

SW846 SOBIA
SWB46 BOalA
SWB46 S08lA
SW84G SOalA
SW846 SOBU
SWU6 S08lA
SWS46 SOBlA
SW846 BOBlA
SWB46 BCBlA
SWB46 BOalA
SW846 BOBlA

(Cont~u.d on nax'C page)
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QUANTIDmA INCORPORATED

PIlELIMINM:..Y DATA SUMMARY

---- ... --------- .... _-------- ..... _---------_ .... _------------------ .... -------- ..... _---------.
The results shown below may still require additional laboratory review and are subject to
change. Acti~,s taken based on these resul~s are the responsibility of ~e data user.
---------_ ... _---- ... ------------------------._.-----------------------------------_._ ... _----

•
Tetra Tach !iDS. Inc

NAWC WARMINSTER. PENNSYLVANIA
Project Number: ere NO. 0252

REPORTING
UNITS

PAGE 36
Dace ~eQ: 1~/09/98

Cl.ient 5amp1e m: ti-RB-102798
Sample ... J08 Date Sampled: 10/:27/98 14 :30 Date Received: 10/28/98 !·1atrix: WATER

Organoc~lor~~e Pe6t~cides

~
I eVJ.e

EndrJ.:l keeene NO 0.050 ug/L SW846 B08lA

Encirir: aldehyde NO 0.050 ug/L SW846 80S~A \I\q Ill'/,E:ndoeu~=an r: NO 0.050 ug/L SW846 BOS~A

4,4' -DDD NO 0.050 ug/L SW846 aOS~A

Endosu::'':an sulfate ND 0.050 ug/L SW846 aoaiA
4,4' -DDT NO 0.050 ug/L SW846 SOalA
MeehoX".Ichlcr NO 0.50 ug/L SWS46 SOSlA
alpha-Chlordane ND 0.050 ug/L SWa46 a08lA
gamma-Chlordane NO 0.050 ug/L SW846 808lA
Toxaphene NO 2.0 ug/L SW846 808110.

PCBs Reviewed •Aroclor 1016 ND 1.0 ug/L SW846 SOS2
Moelor 1~21 NO 1.0 ug/L SW846 808:2
Moeler 1.:432 ND l.0 ug/L SW846 8082
Aroclc= l242 NO l.0 ug/L SW846 8082

~oclor 1248 NO 1.0 ug/L SW846 8082

Moelor ~2S4 NO ~.O ug/L SW846 B082
lU'oclc:' 1260 ND l.0 ug/L SW846 8082

Volaeile Organics byGC/MS Reviewed
Aceccme 4.3 J 20 U9/L S.846 8260B

Benzene NO 5.0 ug/L SW846 8260B

Bromodi~~loromethane NO 5.0 ug/L SWS46 8260B

Bromoform NO 5.0 ug/L SW846 8260B

Brcmomechanu NO 10 ug/L SW846 8260B

2 -ButCUlooe NO 20 ug/L SW846 8260B

Carbon disulfide ND 5.0 ug/L SW846 8260B

Carbon -:eerac::h1oride NO 5.0 ug/L SW846 8260B

011orobenzene ND 5.0 ug/L SWS46 B260B

Dibrcmochlorcme~e NO 5.0 ug/L SWS46 8260B

Chloroethane ND 10 ug/L SW846 8260B

O11ornfoz:m 8.6 5.0 'U9/L SW846 826QB

Cblorcmetilane ND ~o ug/L SW846 8260B

1.1·Di~~or08thanQ ND 5.0 ug/L SW846 8260B

(Continued on next page) •
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QUAN'I"'ERRA INCC:lllORATIID

~YDA';ASUMMARY

--~-----------_._------------._---_._---------._--------------.. -- --------- ---------
The resul~s shown below may still require additional 1~or3tory =cview and are subject to
change. Aceions taken based er. these results are the ~espons~bil~~y of tl~s ~a~a user.

~SUL'!'

Lee #: C8J230162

PARAMETER

'I'eera. Tecil BUS. Inc
NAWC ~';ARMINSTER, PENNS"l:;:;""""ll.
ProJect Number: CTO ~O. C252

i'.EPORT:~:G

L~':' -_~:IT~

PAGE 37

Date ~ed: :1/O~/9a

ANALY7ICAL
METHOD

CJ.ient sample ID: :i-RB-102798
.sample ;;: OOB Date Sa..tn;lled: 10/27/98 14:30 :Jat:e ~ece:ved: 10/28/98 aatrix: WATER

Volatile Organics by GC/MS Reviewed
1.2-Dichloroeehane NO 5 . .:1 ugiL SW846 82606
1.1·Dichloroethene NO 5.0 llg/L SWB46 82608
1.2-Dichloroethene NO 5 . .:1 ug/L SW846 8260a

(total)
1.2-Dichloropropane NO 5.0 ug/L SW846 8260a
cis-l,3-Dichloropropene NO 5.0 ug/L SW846 82606
erans-l.3-Dichloropropene NO 5.0 ug/L SWB46 82608
Etllylbenzene NO 5.0 ug/L SW846 82606
2-Hexanone NO ~O ug/L SWB46 82606
Methylene c:hJ.oride 3_~ J 5.0 ug/L S1f846 8:260B

4-Meehyl-2-pentanone NO 20 ug/L SWB46 82608
Styrene NO S.O ug/L SW846 8260a
1. 1. 2, 2-Teerachloroeehane NO S.O ug/L SW846 8260B
Tetrachloroeehene No S.o ug/L SW846 82606
Toluene NO S.O ug/L SW846 82608
l.l.l-Trichloroethane NO S.O ug/L SWa46 8260B
1.1.2-Trichloroethaoe NO 5.0 ug/L SW846 82608
Trichloroethene ND 5.0 ug/l. SW846 8260a
Vinyl chloride NO 10 ug/L SW846 82608
Xylenes (toeal) NO 5.C ug/:" SW846 82606

J E.u.a- nouk. R...u iI lao Ihu .IlL

Semivolatile Organic Compounds byGC/MS Rev.ewed

Acenaphehene NO 10 ug/L SW846 B270C

AcenaphUlylene NO 10 ug/L SW846 8270C

AnUlraceoe I'm 10 uq/L SW846 8270C

Beozo(a)an~acene NO :.0 ug/L SWB46 B270C

B,uUl:o (al pyrene RD 10 ug/L SW846 8270C

Benzo(c)fluoraotheoe 1m 10 ug/L SWB46 S270C

Beo:o(klfluoranthene NO 10 ug/L SWS46 8270C

Ben:o(9~)perylene NO 10 ug/L SW846 8270C

cis (2 -Chloroethoxy) NO 10 uq/L swa46 a270C

meehaJ1e
bis(2-Chloroethyl) ether I'm 10 ug/L SW8i6 8~70C

cis(2-Bthy~1) NO 10 ug/L SWa46 a:270C

phehaJ.aea

(Coneinued 00 oext peg_)
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QU.AN"ImmA INCCm-QRATED

~YDA"":ASUMMARY

The resul~s shown below may still require additional laboratory rev~ew and are subject to
change. Act~ODB taken based en chese results are the responsibil~ty of the data user.

•
Tetra '£ech liOS. :inc: PAG~ 38

Lot #: C3';~S0162 ~WC WARMINSTER, PENNSYLVANIA Date Reporceci: 11/03/98
Project ~umoer: CTO NO. 0252

REPORTING ~T:":CAL

?~!ETER ?.Esu:.:r ~·-MI'!' UNI':'S METHC'"

CJ.ienc $.ample m: V-JilB-~02798

Sample " . 008 Date Sampled: IOn? 198 14:30 Date Rece~ved: :O!28/~8 ~:at:.rix: Wlo.TER

Seau.-;.::la.tile Organic CO::lpounds by GC/lt:S Reviewed

4-Br~~ophenyl phenyl ND 10 ug/L SW846 a270C

ether
autyl ~enzyl phthalate NO 10 I.:g/L SWS46 8270C

Carbazole NO 10 ug/L SW846 8270C

4-Chleroaniline NO 10 ug/L SW846 a270C

4-Chloro-3-methylphenol NO 10 ug/L 591846 8270C

2-Chloronaphthalene NO 10 ug/I. SW846 8270C

2-Chlorophenol NO 10 ug/L SW846 a270C
4-Chlorophenyl phenyl ND 10 ug/L SW846 8270C

ether
Chrysene NO 10 ug/I. SW846 S270C •Dibenz(a,hlanthrac:ene ND 10 ug/L SW846 8270C

Dibenzofuran ND 10 ug/I. 5W846 8270C

1,2-Dichlorobenzene NO 10 ug/I. 5W846 8270C

1,3-Dichlorobenzene NO 10 ug/L SW846 8270C

1,4-Dichlorobenzene ND 10 ug/L 591846 8270C

3.3'-Dichlorobenzidine NO 50 uglL SW846 8270C

2,4-Dichlorcphenol NO 10 ug/L SW846 S270C

Diechyl phthalace NO 10 ug/L 5WS46 8270C

2.4-Dimethylphenol ND 10 ug/I. SW846 S270C

Oimethyl ph~ate NO 10 ug/L SW846 8270C

Di-n-butyl phchalate ND 10 ~g/l. 5WB46 B270C

Di-n-octyl phthalate ND 10 ug/L 5W846 S270C

2,4-Dinitrophenol ND SO ugl1. SW846 8270C

4,6-0initro- NO 50 ug/I. SWS46 8270C

2-methylphenol
2,4-0~trotoluene ND 10 ug/L SW846 8270C

2,6-0initrotoluene NO 10 ug/L 5W846 S270C

Ylucranthene ND 10 ug/,;. SW846 S270C

Fluorene NO 10 YlJ/1. SW846 s;;noc

Hexachlorobenzene ND 10 u;/L SWS46 8270C

Hexachlorobutadiene ND 10 u;/L 59184& B270C

Hex&dUorocyc:lopenu.diene NO SO ug/L SWIl4Ei B270C

H8X&chloroatha.nlil NO 10 \Jill. SW846 8270C

Indeno(1,2,J-cdlpyrene NO 10 u;/I. SW846 8270C

Iscphorone NO 10 ug/L SW846 8270C

:2 -Ketilylnaphthalene NO 10 ug/L S'W846 8270C

(Concinued on neJCC pagel •
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QUANTERRA INCORPORATED

PRELIMIN~yDA"rA SUMMARY

The results shown below may still require addit~onal laboratory review and aTe subject to
change. ~CtiODS taken based on these results are the responsibility of ~~~ C~~~ user.

Tetra Tecb !lOS. Inc
NAWC WARMINSTER, ?2NNSYLVANIA
Project Number: ~O NO. 0252

RBPORTING

Lot i: CSJ290162

RESULT !';:M!T UNITS

PAGE 39

Date Reported: 11/09/98

ANALY7IOoL
!-!ETHOD

Cl.ient Samp~e m: W-RB-J.02798
Sample ~: 008 Da.te Sampled: 10/27/S8 1~:30 :late Received: 10/28/98 Matrix: WATER

Sem~volatile Organic Compounds by GC/MS Review d
2-Methylphenol NO 10 ug/L SW846 8270C
3-Methylphenol & ND 10 ug/L SWB46 8270C

• -Methylphenol
Naphthalene NO 10 ug/L SW846 8270C
2-Nitroani1ine ND 50 ug/r.. SW846 8270C
3-Nitroaniline ND 50 ug/L SW846 8270C
4-Nitroaniline ND 50 ug/L SW846 8270C
Nitrobenzene ND 10 ug/r.. SW846 8270C
2-Nitrophenol NO 10 ug/L SW846 8270C
4-Nitrophenol NO 50 ug/L SWB46 8270C
N-Nitrosodi-n-propylamine NO 10 ug/L SW846 8270C
N-Nitrosodiphenylamine ND 10 ug/L SW846 8270C
2.2'-oxybis(1-Chlo:ropropane) NO 10 ug/L SW846 8270C
Pentachloropheao1 No 50 ug/L SW846 8270C
Phenanthrene ND 10 ug/L SW846 8270C
Phenol 0_98 J J.O uq/L SW84& 8270C
Pyrena NO 10 ug/L SW846 8270C
1.2,4-Trichlorobenzene ND 10 ug/L SW846 8270C
2.4.S-Trichlorophenol ND 10 ug/L SW846 8270C
2,4.6-Trichlorophenol NO lO ug/L SW846 8270C

J ~ronILRaWl.__~
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And

Comparison to Risk Screening Data



Summary of Analytical Results
. And'

Comparison to Risk Screening Data
Characterization Samples - Excavation 1B

NAWC, Warminster

Substance Range of Previous Previously Industrial Recommended
Detections' Range of Selected as RBC' For Verificati n

Detections1 COPC I Risk Cancer 1E·6 . Sampling
Result2 NonCar. 0.01

Silver 0.53-406 2.1-389 YIN 1,000 N
Arsenic NO-3.8 1.7-8.8 N/N 3.8 N

« Bckgnd)
Cadmium 0.66-62.2 0.59-699 Yry 200 existing PRG
Chromium 9.5-11,000 10.3-18,100 Yry 310,000 existing PRG
Lead 17.7-41.7 3.7-430 N/N 1,000 N
Antimony 0.38-7.9 88.3-376 Yry 82 existing PRG
Selenium NO NO --- 1,000 N
Thallium 1.3-19.7 NO --- 14 Y
Aluminum 480-16,000 2,910-33,500 YIN 20,000 N
Barium 29.5-234 57.5-375 N/N 14,000 N
Beryllium NO-1.7 0.35-1.5 YIN 410 N
Cobalt 4.2-53.2 11.1-64.1 N/N 12,000 N
Copper 6.7-435 1.7-462 YIN 8,200 , N
Manganese 108-810 347-2,630 YIN 4,100 N
Nickel 5.7-37.7 10.7-57.6 N/N 4,100 N
Vanadium 1.2-32.2 8-66.6 YIN 1,400 N
Zinc 21-1,750 11.8-1,950 . , N/N 61,000 N
Mercury NO-1.7 0.095-3.5 YIN 61 N
Benzo(a)anth NO-54 88-5,400 YIN 7,800 N
racene
Bis(2- 130-27,000 40-270 N/N 410,000 N
ethylhexyl)pht
halate
Butylbenzylph NO-30,OOO NO - 410,000,000 N
thalate
Chrysene NO-87 110-5,700 N/N 780,000 N
1,4- NO-4,300 NO - 240,000 N
Oichlorobenz
ene
Fluoranthene NO-87 160-16,000 N/N 82,000,000 N
Pyrene NO-73 130-11.000 N/N 61.000.000 N

, Units are mglkg for Inorganics and ug/kg for Organics .

2 Previous selection of COPC was based on Residential exposure at 1E-6 and HI of 0.01
(Removal Evaluation Report, Appendix E). Y indicates Yes, N indicates No. Risk result is based
on Industrial Exposure risk assessment results.



Summary of Analytical Results
And

Comparison to Risk Screening Data
Characterization Samples - Excavation 1B

NAWC, Warminster

Substance Range of Previous Previously Industrial GW Recommended
Detections' Range of Selected RBC' Criteria For Verification

Detections 1 as COPC I Cancer 1E-6 EPAI Sampling
Risk NonCar. 0.01 PADEp J

Result2

Acetone 4.3 J - 90 NO - 270 N/N 20,000,000 16,000/1,000,000 N
Bromomethane ND-3.7J ------ ------ 290,000 200/1,000 N
Carbon Disulfide 9.3 - 26 ------ ..----- 20,000,000 32,000/410,000 N
1,2-Dichloroethene NO - 3.9 J ------ ------ 4,100,000 40017,000 N
Tetrachloroethene 3.6 J,B - 40 B NO -6 N/N 110,000 60/500 N
Toluene 2.6 J - 7.5 J ------ ------ 41,000,000 12,000/100,000 N

4,4-000 13 - 33 26 - 69 N/N 24,000 16,000/270 N
4,4-DOE 13 - 55 4.4-13 N/N 17,000 54,000/130 N
4,4-DDT NO - 8 4 15 - 240 N/N 17,000 32,000/170 N
Dieldrin NO - 3.1 ------ ------ 360 4/16 N

Aroclor 1242 7'2. - 1,400 ------ ------ 2,900 1,000 I 520 N
---'

Aroclor 1260 NO - GGO 490 -1,400 YIN 2,900 1,000 I 110 N

3 Groundwater protection based on EPA SSLs at 20 OAF, 1996; PADEP Title 25 Non-residential100xGWMSC, 1997.

• • •
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TETRA TECH \LS. I\C.

~ hill) C1Jr!-; .-\\<:Ilut:. :-iuil<:-.;. King UI' PrussIa. P.\ 1l)4()ll-14.~3
(1)l0l 4YI- l I6SR. r-\:\ Ih!1l14 '1!-l)h45. \\ww.tetrateclu:um

C-51-11-8-54

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. Pennsylvania 19113

Reference

Subject:

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

Verification Sample Results, Site 2A. Area A
Naval Air Warfare Center (NAWC) Warminster. Pennsylvania

Dear Mr. Monaco:

This letter presents the findings of the most recent verification sampling and analysis conducted at
excavation 2A at NAWC Warminster. Four samples were collected from the sidewalls of the subject
excavation on November 19. 1998. The samples were collected from the southern portion of the
excavation where it had been extended through the base access road (see attachment 1 for sample logs).
The samples were collected to verify the removal of material that contained concentrations of Lead and
Antimony above the clean-up goals of 1.000 mg/kg and 50 mg/kg respectively .. The laboratory completed
analysIs for Cadmium, Chromium. Lead, Antimony. and Thallium (see Attachment 2 for Laboratory
Analytical Reports). The data has not under gone a complete validation review.

The analytIcal results were compared to the clean-up goals. No sample contained concentrations of any
compound above established clean-up goals. The highest Lead concentration Identified was 25.3 mg/kg
and the highest Antimony concentration was 0.82 mg/kg. These concentrations are well below the clean
up goals (' .000 mg/kg and 50 mg/kg respectively).

It IS recommended that no further excavation be performed In this area

It should be noted that although the clean-up goals had been attaIned for the subsurface or floor area of
the excavation. (see TtNUS October 29. 1998 letter C-51-10-8-77) the Navy directed the RAC to remove
additional soli In the area of prevIous sample VS-2A-09F. ThiS removal was completed on November , 9.
1998 No additional sampling was performed in thiS area as clean-up goals had already been attained for
the floor area of the excavation.

GG/~JC



C-51-11-8-54
Mr. Lonnie Monaco
Naval Facilities Engineering Command (NAVFACENGCOM)
November 25. 1998 - Page 2

C: Tom Ames (NAVFACENGCOM)
Tim McEntee (NAVFACENGCOM)
Steve Lehman (NAVACENGCOM)
Darius Ostrauskas (EPA Region III)
April Flipse (PADEP)
Neil Teamerson (TtNUS)
Jeff Orient (TtNUS)

•

•
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QUANTERRA INCORPORATED

PRELIMINARY DATA SU~~AR1

4IIl--------------------------~-------------------------------------------------------.--.----~
The results shown below may still require additional laboratory review and ar~ subject to
change. Actlons taken based on these results are the responsibillty of the Guta user.
_.--------------------------------------------------------------------------------_._--------

FACE l
Date Reported: 11/2~i98:ot #: C8K20015C

PARAf-1ETER

Tetra Tech NUS, Inc
NAWC WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING ANALYTICAL
RESULT LIMIT .!!JUlu"HuT"""S__ !J~].!Ii&ET...HwQIt.!:D:!_... _

Client Sample 10: VS-2A-20S
Sample #: 001 Date Sampled: 11/19/98 10:35 Date Received: 11/20/98 Matrix: SOLID

Trace Inductively Coupled Plasma
Cadmium
Chroml.um
Lead
Antimony
Thallium

Inorganic Analysis
Total Residue as

Percent 5011cls

(ICP) Metals
0.12 B 0.21
16.8 0.61
18.7 0.36
0.56 BN 1.2
NO 1.2

82.3

Reviewed
rng/kg SW816 6010B
mg/kg 51,01846 6010B
mg/kg SW846 60108
rng/kg SW816 60108
mg/kg SW846 6010B

Reviewed
MCAWW 160.3 MOD

C11ent Sample ID: VS-2A-21S
Sample #: 002 Date Sampled: 11/19/98 10:45 Date Received: 11/20/98 Matrix: SOLID

Trace Inductively Coupled Plasma
Cadmium
Chrom~um

Lead
Antimony
Thallium

Inorganic An.lysis
Total Res~due as

Percent Solids

(ICP) Metals
0.09 B 0.24
20.8 0.61
10.1 0.37
0.69 BN 1.2
NO 1.2

81.8

Reviewed
mg/kg SW846 60108
lng/kg SW846 6010B
rng/kg 51,01846 6010B
mg/kg 5W846 60108
rng/kg SW846 6010B

Reviewed
MCAWW 160.3 MOD

Client Sample 10: VS-2A-22S
Sample #: 003 D.te Sampled: ll/19/98 10:53 Date Received: 11/20/98 Matri~: SOLID

(Continued on next page)



QUANTERRA INCORPORATED

PRELIMINAR~ DATA SUMMARY

---------------------------------------------------------------------------------------------
PACE 2

Date R~pcrted: 11/2~i98Lot #: C8K20015J

PARM1ETER

Tetra Tech NUS, Inc
NAWC WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING ANAL~TICAL

RESULT LH1 IT ~m~~=-IT~S:!.-__ .u~].=I.ET,6,jHu..:O::J::J=:.__ _

Client Sample rD: VS-2A-22S
Sample #: 002 Date Sampled: 11/19/98 10:53 Date Received: 11/20/98 Matrix: SOLID

Client Sample 10: VS-2A-23S
Sample #: 004 Date Sampled: 11/19/98 11:02 Date Received: 11/20/98 Matrix: SOLID

Trace Induc~~/ely Coupled Plasma
Cadmium
Chrom~um

Lead
Antimony
Thallium

Inorganic Analysis
Total Residue as

Percent SOlids

(Iep) Met.als
0.10 B 0.23
23.1 0.59
16.4 0.35
0.82 BN 1.2
NO 1.2

85.3

Reviewed
mg/kg SW816 GOlOB
mg/kg SW846 6010B
mg/kg SW846 6010B
mg/kg SW816 60108
mg/kg SW846 6010B

Reviewed
MCAWW 160.3 MOD

•
Trace Inductively Coupled Plasma (rCP) Metals Reviewed

Cadmium 0.10 B 0.23 mg/kg SW846 6010B
Chromium 20.2 0.57 mg/kg SW846 6010B
Lead 25.3 0.3t. mg/kg SWB46 6010B
Antimony 0.4i BN 1.1 mg/kg SW846 6010B
Thallium NO 1.1 mg/kg SW846 60108

• ~.~iDa~eQ r • .u!~. M••ult i. I••• tnan ML •

Inorganic Afi.lysis Reviewed
Total Res~due as 67.3 % MCAWW 160.3 MOD

Percent Solids

----..;..------_--:---------------------------
Client Sample IO: VS-1B-13S
Sample #: 005 Date Sampled: 11/19/98 13:~8 ~ate aece~ved: 11/20/98 ~atrix: SOLID

(Continued on nex~ rage)
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C-51-11-8-30

November 12, 1998

Project Number 6883

Mr. Lonnie Monaco
Naval Faci.lities Engineering Command (NAVFACENGCOM)
Northern division
Environmental Contracts Branch, Mail Stop No. 82
10 Industrial Highway
Lester, Pennsylvania 19113

. Reference:

SUbject:

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

Evaluation of Site 2 Soil Data, Area A
Naval Air Warfare Center (NAWC) Warminster, Pennsylvania

Dear Mr. Monaco:

This letter presents the results of the risk evaluation of soil data collected at Site 2 in Area A of the sUbject
facility. In addition to presenting the results of the risk evaluation, recommendations are offered regarding
the need for additional excavations ~ithin the area. These recommendations supplement those presented
in the Tetra Tech NUS (TtNUS) letter dated October 29, 1998 (C-51-10-8-77) which presented the
preliminary results of the verification sampling from excavation 2A.

A risk evaluation, as requested by the EPA, was compl~ted for Site 2 using the data presented in the
Removal Site Evaluation Report (RSER) (Brown & Root Environmental, April 1998), the data collected
during the June and October 1998 supplemental investigations, and the results of the October 1998
verification sampling. The analytical results for these investigations were combined into one database for
evaluation. Before the data was evaluated the sample locations and depths were reviewed and the
sample results for soil that had been excavated during the removals at Sites 2A, 2B, and 2C were
removed from consideration. Figures 1 and 2 show the sample locations that were included in the risk
evaluation. Attachment 1 presents a summary of the analytical results for each sample. The data has not
undergone a complete validation. Analytical result reports. sample logs, and boring logs are presented in
the Phase III RI (Brown & Root Environmental, November 1996))ne TtNUS July 21 1998 letter (C-51-7-8
20) regarding subsurface soils, the TtNUS July 28 1998 letter (C-51-7-8-39) regarding surface soils, and
the TtNUS letter dated October 29 1998 (C-51-10-8-77) regarding verification and supplemental
investigation sample results.

The risk evaluation was prepared as a revision or an update to the risk assessment presented in the
RSER. Surface and subsurface soils were evaluated separately. Risks were estimated for potential
industnal (site worker) and residential risk exposure scenarios. Site 2 has been identified for industrial
use en the approved re-use plan. The results of the risk evaluation are presented in Attachment 2.

Findengs

The estimated industrial exposure cancer risk posed by surface soils is 1.27E-05. This is within the risk
range of 1E-Q4 to 1E-06 considered to be acceptable by EPA and PADEP. The total of all non
carcinogenic Hazard Quotients (HQs) for the industrial exposure scenario results in a Hazard Index (HI) of
1.29. This exceeds the EPA benchmark of 1.0 indicating that additional evaluation of specific target organ
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C-51-11-8-30
Mr. Lonnie Monaco
Naval Facilities Engineering Command
November 12, 1998 - Page 2

Has is required. As presented in Attachment 2, no total target organ specific HQs reSlj" .. ;1 iii grea-u:::
than or equal to 1.0, indicating that adverse health effects are not anticipated from Contaminant of
Potential Concern (COPC) exposure.

The estimated industrial exposure cancer risk posed by subsurface soils is 1.14E-05. This is within the
risk range of 1E-04 to 1E-06 considered to be acceptable by EPA and PADEP. The total of all non
carcinogenic Has for the industrial exposure scenario equals an HI of 0.7. This is below the EPA
benchmark of 1.0, indicating that adverse health effects are not anticipated.

Estimated residential cancer risks were slightly elevated above estimated industrial risks but they remain
within the 1E-05 risk range. Residential non-cancer His exceeded EPA's benchmark of 1.0 (see
Attachment 2 for details).

Lead risks were also evaluated using both an industrial (site worker) and residential scenario. The risks
were evaluated by applying the EPA approved Interim Approach to Assessing Risks Associated with Adult
Exposures to Lead in Soil (EPA, 1996) and the IEUBK Lead Model. The site worker model predicts fetal
blood lead levels of no greater than 7.07 ug/dl and 5.79 ug/dl in 95% of a population exposed to contact
with Site 2 surface and subsurface soils respectively. Both of these predicted levels are below the 10
ug/dl benchmark protection level used by EPA to evaluate risks during the initial risk evaluation.
Estimated residential blood lead levels exceed the EPA benchmark protection level used to evaluate site
data (see Attachment 2 for details).

Recommendations

The results of the risk evaluation indicate that no unacceptable human health risks associated with
industrial uses of Site 2 exist. It is recommended that no additional removal actions be taken within this
area.

In regard to the current removal actions, it is recommended that the preliminary recommendations
presented in the October 29, 1998 letter be accepted as final. Specifically, it is recommended that the
southern wall of the excavation adjacent to the access road be further excavated to remove the waste
layer and shallow soils (less than 2 feet in depth) identified to contain elevated levels of lead. At the
completion of this excavation verification samples should be collected and analyzed for lead only. The
analytical results should be compared to the PRG for lead and statistically evaluated to determine
attainment of the clean-up goals.

7~
G h Glenn '

GG/nfs

c: Tom Ames (NAVFACENGCOM)
Tim McEntee (NAVFACENGCOM)
Steve Lehman (NAVACENGCOM)
Darius Ostrauskas (EPA Region III)
April Flipse (PADEP)
Neil Teamerson (TtNUS)
Jeff Orient (TtNUS)
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ATTACHMENT 1

Summary of Analytical Results
Site 2, NAWC Warminster

(Portions of this data set are not validated).
(Footnotes may not be accurate for all data.)



11/11/98 APPENDIX A - TABLE 1

SUMMARY OF ANALYTiCAL RESULTS FOR AREA 2 SURFACE SOIL

NAWC WARMINSTER, PENNSYLVANIA

Page

SAMPLE 1.0.: 52-55-08 52-55-08-0UP 52-55-09 52-55-13 52-55-14 52-55-15 52-55-17 52-55-17-oup

LOCATION:

,

INORGANICS mg/kg mg/kg mg/kg mglkg mg/kg mg/kg mg/kg mg/kg

Aluminum 12300 10400 11300 9090 10400 12500 11000 13200

Antimony 3.3 J 0.38 L 2.2 L 0.28 L .0.39 L 0.58 L 063 L 4.8 J
Arsenic 7.2 K 3.3 K 49 K 7.5 K 4.3 K 3.6 K 3.4 K 66 K

Barium 452 L 96.5 L 173 L 75.5 L 74.7 L 118 L 92.4 L 222 L

Beryllium- 0.93 12 0.75 0.93 1 1 1.4 0.92

Cadmium 8.8 K 2.3 K 6.9 K 1.8 K 1.7 K 1 U 2 K 10 K

Calcium - 5920 4650 6210 6890 5250 4100 4840 5750

Chromium 58 355 44 36.3 26.1 52.9 43.3 51.5

Cobalt 12.4 K 129 9.7 11 10.8 11.3 12.1 12.1 K

Copper 729 625 187 17.6 16.2 27.5 46.7 393

Iron 30800 17900 21100 20400 20000 18900 20600 38000

Lead 431 J 61.1 J 253 J 49.6 J 25.2 J 29.4 J 44.3 J 468 J
Magnesium 3160 4590 2400 8840 4970 4870 4620 3290

Manganese 1020 J 557 J 909 J 441 J 609 J 472 J 533 J 9~j ,!

0.53 L 0.18 L 0.38 L 0.34 L 0.11 UL 1.1 L 0.14 L
.'--

Mercury 0.36 ,_

Nickel 47 17.5 23.4 19.5 18.1 17.4 19.7 4Cfi-
---'CO-

Potassium 1150 1910 1210 2340 1670 1760 2140 12:.0

Selenium 13K 0.79 U 0.89 K 0.75 U 12 K 0.85 U 0.8 U 1.6 K

Silver 58.4 3.1 7.6 1.2 13 2.8 3.4 17.1--

Sodium 183 J 174 J 124 J 268 J 154 J 1870 J 299 J 1S!.. I

Thallium 1.2 UL 1 U 1.3 1 1.3 1.1 U 1 U 14

Vanadium 46.4 23.5 38.3 29.7 28.9 30.9 25.4 43.7

Zinc 933 J 154 J 558 J 129 J 72.8 J 102 J 120 J 970 J



11/11/98 APPENDIX A - TABLE 1

SUMMARY OF ANALYTICAL RESULTS FOR AREA 2 SURFACE SOIL

NAWC WARMINSTER, PENNSYLVANIA

Page 2

SAMPLE 1.0.: 52-55-08 52-55-08-DUP 52-55-09 52-55-13 52-55-14 52-55-15 52-55-17 52-55-17-DUP

LOCATION: --

,

IVOLATILES I ug/kg I ug/kg I ug/kg I ug/kg I uglkg I ug/kg I ug/kg I ug/kg [

1,2,4-Trichlorobenzene 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

1,2-Dichlorobenzene 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

1,3-Dichlorobenzene 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

1,4-Dichlorobenzene 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

2,2'·Oxybis( l-chloropropane) 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

2,4,5·Trichlorophenol 1100 U 900 U 960 U 850 U 910 U 970 U 900 U 1000 U

2,4,6-Trichlorophenol 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

2,4-Dichlorophenol 430 U 360 U 380 U 340 L! 360 U 380 U 360 U 410 U

2,4 -Dimethy Iphenol 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

2A-Dinitrophenol 1100 U 900 U 960 U 850 U 910 U 970 U 900 U 1000 U

2,4-Dinitrololuene 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

2,6-Dinitrololuene 430 U 360 U 380 U 340 U 360 U 380 U 360 U 4161.J--

2-Chloronaphlhalene 430 U 360 U 380 U 340 U 360 U 380 U 360 U 41~ U

2-Chlorophenol 430 U 360 U 380 U 340 U 360 U 380 U 360 U ·--4 io--u--·
2-Melhylnaphthalene 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

2-Methylphenol 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

2-Nilroaniline 1100 U 900 U 960 U 850 U 910 U 970 U 900 U 1000 U

2·Nilrophenol 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

3,3'·Dichlorobenzidine 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

3-Nitroaniline 1100 U 900 U 960 U 850 U 910 U 970 U 900 U 1000 U

4,6-Dinilro-2-melhylphenol 1100 U 900 U 960 U 850 U 910 U 970 U 900 U 1000 U



11111/98 APPENDIX A· TABLE 1

SUMMARY OF ANALYTICAL RESULTS FOR AREA 2 SURFACE SOIL

NAWC WARMINSTER, PENNSYLVANIA

Page 3

SAMPLE 1.0.: 52-55-DB 52-S5-0B-DUP 52-55-09 52-55-13 52-S5-14 52-55-15 52-55-17 52-55-17-DUP

LOCATION:

.
-
:

SEMIVOLATILES ug/kg ug/kg ug/kg ..: uglkg ug/kg uglkg ug/kg ug/kg

4-Bromophenyl-phenylether 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

4-Chloro-3-methylphenol 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

4-Chloroaniline 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

4-Chlorophenyl Phenyl Ether 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U
--

4-Methylphenol 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U
' ...

4-Nitroaniline 1100 U 900 U 960 U 850 U 910 U 970 U 900 U 1000 U

4-Nitrophenol 1100 U 900 U 960 U 850 U 910 U 970 U 900 U 1000 U

Acenaphthene 44 J 360 U 380 U 340 U 360 U 380 U 360 U 410 U ,

Acenaphthylene -. 62 J 360 U 150 J 340 U 220 J 380 U 360 U 53 J
Anthracene 130 J 360 U 160 J 62 J 150 J 380 U 360 U 82 J
Benzo(a)anthracene 580 130 J 1200 320 J 1000 190 J 200 J 370 J
Benzo(a)pyrene 540 150 J 1600 370 1000 280 J 250 J 460

Benzo(b)nuoranthene 890 180 J 2500 640 1500 360 J 300 J 690

Benzo(g.h,i)perylene 180 J 360 U 100 J 340 U 75 J 380 U 360 U 410 U

Benzo(k)nuoranthene 540 150 J 1200 440 640 290 J 240 J 520

Bis(2-chloroethoxy)methane 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

Bis(2-chloroethyl)ether 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

Bis(2-elhylhexyl)phlhalale 120 J 360 U 150 J 340 U 360 U 380 U ,360 U I
110j-

BUlylbenzylphlhalale 430 U 360 U 380 U 340 U 360 U 380 U 360 U .. --4fO-D--

Carbazole 100 J 360 U 71 J 340 U 48 J 380 U 360 U --410'1]-

Chrysene 690 170 J 1400 430 1200 270 J 260 J 490

Di·n-bulylphthalale 47 J 360 U .380 U 340 U 360 U 380 U 360 U 410 U

Di-n-oclylphthalale 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

Dibenz(a,h)anthracene 60 J 360 U 110 J 340 U 120 J 380 U 360 U 410 U

"

j{.~



11/11198 APPENDIX A· TABLE 1

SUMMARY OF ANALYTICAL RESULTS FOR AREA 2 SURFACE SOIL

NAWC WARMINSTER, PENNSYLVANIA

Page 4

SAMPlE 1.0.: 52·55·08 52·55·08·DUP 52·55-09 52-55-13 52-55-14 52-55-15 52-55-17 52-55-17-DUP

LOCATION:

.

SEMIVOLATILES uglkg ug/kg uglkg uglkg uglkg ug/kg ug/kg ug/kg

Dibenzofuran 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U
Diethylphthalate 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U
Dimethylphthalate 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U
Fluoranthene 1300 210 J 1800 810 1400 450 390 830

Fluorene 50 J 360 U 380 U 340 U 58 J 380 U 360 U 410 U

Hexaet,lorobenzene 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

Hexachlorobutadiene 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

Hexachlorocyclopentadiene 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

Hexachloroethane 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

Indeno( 1.2.3-cd)pyrene 190 J 59 J 410 100 J 310 J 73 J 78 J 120 J
Isophorone 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

N-Nitroso-di-n-propylamine 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U

N-Nitrosodiphenylamine (1) 430 U 360 U 380 U 340 U 360 U 380 U 360 U 410 U
Naphthalene 430 U 360 U 380 U 340 U 360 U 380 U 360 U

--,-----
. 4 ;;) Ii I

Nitrobenzene 430 U 360 U 380 U 340 U 360 U 380 U 360 U .. 1.='--" .li--
Pentachlorophenol 1100 U 900 U 960 U 850 U 910 U ~70 U 900 U . lliuO U

Phenanthrene 600 66 J 480 360 570 '20 J 150 J 280 J
Phenol 430 U 360 U 380 U 340 U 360 U :~eil U 360 U 410 U

Pyrene 790 160 J 1500 540 1300 35'0 J 290 J 590'-
-

PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

Aroclor·1016 43 U 36 U 38 U 34 U 180 U 38 U 36 U 41 U

Aroclor-1221 87 U 73U 77 U 69 U 370 U 78 U 73 U 83 U

Aroclor-1232 43 U 36 U 38 U 34 U 180 U 38 U 36 U 41 U
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SAMPLE 1.0.: 52-55-08 52-S5-08-DUP 52-55-09 52-55-13 52-55-14 52-55-15 52-55-17 52-55-17-DUP

LOCATION:

.

.-

PESTICIDES ug/kg ug/kg ug/kg)- ug/kg uglkg ug/kg ug/kg ug/kg

Aroclor-1242 43 U 36 U 38 U 34 U 180 U 38 U 36 U 41 U

Aroclor-1248 43 U 36 U 38 U 34 U 180 U 38 U 36 U 41 U

Aroclor-1254 140 69 38 U 56 590 64 85 140

Aroclor-1260 43 U 36 U 110 -' 34 U 180 U 38 U 36 U 41 U

.•,
~

-<;

.~.!

.-~
<
;.'.
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SAMPLE 1.0.: 52-55-18 52-55-19 55-02-02 55-02-03 55-02-40 55-02-41 55-02-42 55-02-43

LOCATION:

.

I

INORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum 9730 13600 11800 12900 n/a n/a n/a n/a
Antimony 04 L 045 J 10.7 J 7 UJ 044 BN 0.19 BN 1.4 N 0.2 BN
Arsenic 38 K 5.7 K 6.1 13.1 n/a n/a n/a n/a
Barium 793 L 99 L 237 66.7 n/a n/a n/a n/a

Beryllium 091 12 0.72 K 1.3 K n/a n/a n/a n/a

Cadmium 18K 16K 9.3 0.5 U 0.14 B 0.23 U 6 0.7
Calcium 3620 5560 11900 18800 n/a n/a n/a n/a

Chromium 51 4 457 36.3 429 n/a n/a n/a n/a

Coball 11 129 K 8.3 K 144 K n/a n/a n/a n/a

Copper 27 28.2 584 47.9 28.3 8.3 1410 28.4

Cyanide n/a n/a 0.57 UL 052 UL n/a n/a n/a n/a

Iron 17700 24600 21200 34400 n/a n/a n/a n/a

Lead 31 5 J 347 J 401 65.3 27.3 E 13.3 E 994 E 125 E

Magnesium 3340 5440 7450 13200 n/a n/a n/a n/a

Manganese 585 J 618 J 973 682 n/a n/a n/a n/a

0.11 UL 0.62 L 0.81 0.12 B n/a n/a n/a
-_.,

Mercury 11/3
.. f---- ..--

Nickel 133 20 23.2 B 25.4 B n/a n/a n/a ':1

1200 2590 734 2140 n/a n/a n/a
......._--

Potassium "/a
0.5 UJ n/a n/a n/a

,,----
Selenium 0.81 U 0.79 UL 06 UJ ilia

Sillier 27 23 13.1 J 1.6 B 0.54 U 0.57 U 0.36 B 0.57 U

Sodium 292 J 527 J 242 B 285 n/a n/a n/a n/a

Thallium 1 U 1.1 06 U 0.5 UJ n/a n/a n/a n/a

Vanadium 24 1 334 258 569 n/a n/a n/a n/a

Zmc 100 J 89.7 J 1220 117 110 30.3 4800 227
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SAMPLE 1.0.: 52-55-18 52-55-19 55-02-02 55-02-03 55-02-40 55-02-41 55-02-42 55-02-43

LOCATION:

,

IVOLATILES I ug/kg I ug/kg I uglkg I uglkg I uglkg I ug/kg I ug/kg I ug/kg I
1,2,4-Trichlorobenzene 370 U 360 U 370 U 350 U nfa nfa nfa nfa

1,2-Dichlorobenzene 370 U 360 U 370 U 350 U nfa n/a nfa n/a

1,3-Dichlorobenzene 370 U 360 U 370 U 350 U nfa nfa nfa nfa

1,4·Dichlorobenzene 370 U 360 U 370 U 350 U nfa n/a nfa nfa

SEMIVOLATILES ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg· ug/kg ug/kg

2.2'-Oxybls( l-chlorop,opane) 370 U 360 U 370 U 350 U nfa nfa nfa nfa

2.4.5-Tnchlorophenol 920 U 900 U 890 U 850 U nfa nfa nfa nfa

2.4.6-Trichlorophenol 370 U 360 U 370 U 350 U nfa nfa nfa nfa

2.4·Dlchlorophenol 370 U 360 U 370 U 350 U nfa nfa nfa nfa

2.4-Dimelhylphenol 370 U 360 U 370 U 350 U nfa nfa nfa nfa

2,4·Dinitrophenol 920 U 900 U 890 U 850 U nfa nfa nfa nfa

2.4-Dinitrotoluene 370 U 360 U 370 U 350 U nfa
-

nfa nfa n,il

2.6-Dinitrotoluene 370 U 360 U 370 U 350 U nfa nfa nfa n,a

2-Chloronaphthalene 370 U 360 U 370 U 350 U nfa nfa nfa nfa

2-Chlorophenol 370 U 360 U 370 U 350 U nfa nfa nfa r·fa

2-Melhylnaphlhalene 370 U 360 U 370 U 46 J nfa nfa n/a
-----_.-

! n/:.

370 U 360 U 370 U 350 U nfa n/a nfa'- ------
2-Melhylphenol nfa

2-Nitroaniline 920 U 900 U 890 U 850 U n/a n/a n/a II'J

370 U 360 U 370 U 350 U n/a nfa
..

nfa2-Nitrophenol nfa

3,3'-Dichlorobenzidine 370 U 360 U 370 U 350 U n/a n/a n/a n/a

3-Nitroaniline 920 U 900 U 890 U 850 U nfa nfa nfa n/a

4,6-Dinitro-2-methylphenol 920 U 900 U 890 U 850 U nfa nfa nfa nfa

-'

p~}
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SAMPLE 1.0.: 52-55-18 52-55-19 55-02-02 55-02-03 55-02-40 55-02-41 55-02-42 55-02-43

LOCATION:

.. , I :

SEMIVOLATILES ug/kg ug/kg ugfkg ugfkg ugfkg ug/kg ug/kg ug/kg

4-Bromophenyl-phenylether 370 U 360 U 370 U 350 U nfa nfa nfa nfa

4-Chloro-3-methylphenol 370 U 360 U 370 U 350 U nfa nfa nfa nfa

4-Chloroaniline 370 U 360 U 370 U 350 U nfa n/a nfa nfa

4-Chlorophenyl Phenyl Ether 370 U 360 U 370 U 350 U nfa nfa nfa nfa

4-Methylphenol 370 U 360 U 370 U 350 U nfa nfa nfa n/a

4-Nitroaniline 920 U 900 U 890 U 850 U nfa nfa nfa nfa

4-Nitrophenol 920 U 900 U 890 U 850 U nfa n/a nfa nfa

Acenaphthene 370 U 360 U 130 J 43 J nfa nfa nfa nfa

Acenaphlhylene 370 U 360U 64 J 350 U nfa nfa nfa nfa

Anthracene 51 J 65 J 490 160 J nfa nfa nfa nfa

Benzo(a)anthracene 270 J 270 J 1600 770 nfa nfa nfa nfa

Benzo(a)pyrene 250 J 1000 1300 730 nfa nfa nfa nfa

Benzo(b)fiuoranlhene 370 410 1900 1200 nfa nfa nfa n/a

Benzo(g.h.i)perylene 370 U 540 840 500 nfa n.'3 nfa n/a

Benzo(k)f1uoranlhene 330 J 350 J 490 420 nfa IIfa nfa n/a

Bis(2-chloroelhoxy)melhane 370 U 360 U 370 U 350 U nfa nfa nfa
--

ilia

Bls(2-chloroelhyl)elher 370 U 360 U 370 U 350 U nfa nfa nfa
_._-

n.'a

Bis(2-elhylhexyl)phlhalate 370 U 360 U 100 B 100 B nfa n/a
--

n/a ;lIil

BUlylbenzylphlhalale 370 U 360 U 370 U 350 U n/a i1,'a nfa
------

I n· l :

190 J 140 J ------ ---Carbazole 370 U 85 J nfa nfa nfa (I.',

Chrysene 340 J 380 1400 880 nfa nfa nfa nfa

Di-n-bulylphthalate 370 U 360 U 61 J 350 U nfa nfa nfa nfa

Di-n-oclylphlhalale 370 U 360 U 370 U 350 U nfa nfa nfa nfa

Dibenz(a,h)anlhracene 370 U 360 U 240 J 37 J nfa nfa nfa nfa
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SAMPLE 1.0.: 52-55-18 52-55-19 55-02-02 55-02-03 55-02-40 55-02-41 55-02-42 55-02-43

LOCATION:

.

SEMIVOLATILES ug/kg uglkg uglkg uglkg ug/kg uglkg uglkg ug/kg

Dibenzofuran 370 U 360 U 73 J 41 J n/a nfa nfa nfa

Diethylphthalate 370 U 360 U 370 U 350 U n/a nfa nfa nfa

Dimethylphthalate 370 U 360 U 370 U 350 U nfa nfa nfa nfa

Fluoranthene 500 . 560 2400 1700 nfa nfa nfa nfa

Fluorene 370 U 360 U 140 J 67 J nfa nfa nfa nfa

Hexachlorobenzene 370 U 360 U 370 U
-

350 U nfa nfa nfa nfa

Hexachlorobutadiene 370 U 360 U 370 U 350 U nfa nfa nfa nfa

Hexachlorocyclopentadiene 370 U 360 U 370 U 350 U nfa nfa nfa nfa

Hexachloroethane 370 U 360 U 370 U 350 U nfa nfa nfa nfa

Indeno(1,2,3-cd)pyrene 78 J 280 J 790 470 nfa nfa nfa nfa

Isophorone 370 U 360 U 370 U 350 U nfa nfa nfa nfa

N-Nitroso-di-n-propylamine 370 U 360 U 370 U 350 U nfa nfa nfa nfa

N-Nitrosodiphenylamine (1) 370 U 360 U 370 U 350 U nfa nfa nfa nfa

Naphthalene .370 U 360 U 370 U 350 U· nfa nfa nfa nfa

Nitrobenzene 370 U 360 U 370 U 350 U nfa nfa nfa n,a
-'-Pentachlorophenol 920 U 900 U 890 U 850 U nfa nfa nfa n!:'
.--

Phenanthrene 240 J 280 J 1400 990 nfa nfa nfa n,a

Phenol 370 U 360 U 370 U 350 U nfa nfa 'nfa r>f,l
-------

Pyrene 370 690 2600 1500 nfa nfa nfa nh

::::.=

VOLATILES ugfkg ugfkg ugfkg ug/kg ug/kg ugfkg ug/kg ugJky

1,1,1-Trichloroethane nfa. nfa 11 U 10 U nfa nfa nfa n/a

1,1,2,2-Tetrachloroethane nfa nfa 11 U 10 U nfa nfa nfa n/a

1,1,2-Trichloroethane nfa nfa 11 U 10 U nfa nfa nfa nfa

.~

"."
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SAMPLE 10: 52·55·1S 52·55·19 55·02·02 55-02·03 55·02-40 55·02-41 55-02-42 55-02-43

LOCATION:

.

VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

1,1-Dichloroethane nfa nfa 11 U 10 U nfa n/a nfa nfa

1,1-Dichloroethene nfa nfa 11 U 10 U nfa nfa nfa nfa

1,2-Dichloroethane nfa nfa 11 U 10 U nfa nfa nfa nfa

1,2-Dichloroethene (Total) nfa nfa 11 U 10 U nfa nfa n/a nfa

1,2-Dichloropropane nfa nfa 11 U 10 U nfa nfa nfa nfa

2-Butanone nfa nfa 11 U 10 U nfa nfa nfa nfa

2-Hexanone nfa nfa 11 U 10 U nfa nfa nfa nfa

4·Methyl-2-pentanone nfa nfa 11 U 10 U nfa nfa nfa nfa

Acetone nfa nfa 11 U 10 U nfa nfa nfa nfa

Benzene nfa nfa 11 U 10 U nfa nfa nfa nfa

Bromodichloromethane nfa nfa 11 U 10 U nfa nfa nfa nfa

Bromoform nfa nfa 11 U 10 U nfa nfa nfa nfa

Bromomethane nfa nfa 11 U 10 U nfa nfa nfa nfa
.

Carbon Disulfide nfa nfa 11 U 10 U nfa nfa n/a
I

,,':;

Carbon Tetrachloride nfa nfa 11 U 10 U nfa nfa nfa
-- ...-

II. ~ I

Chlorobenzene nfa nfa 11 U 10 U nfa nfa nfa nf;!
- , -_ ......_-

Chloroethane nfa nfa 11 U 10 U nfa nfa nfa 11:.'1

10 U nfa
._0.

nfaChloroform nfa nfa 11 U nfa nfa

Chloromethane nfa nfa 11 U 10 U nfa nfa nfa nfa

Dibromochloromethane nfa nfa 11 U 10 U nfa nfa nfa nia

Ethylbenzene nfa nfa 11 U 10 U nfa n/a n/a n/a

Methylene Chloride nfa nfa 5 B 10 U nfa nfa nfa nfa

Styrene nfa nfa 11 U 10 U nfa nfa nfa nfa

Tetrachloroethene nfa nfa 11 U 10 U nfa nfa nfa nfa
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SAMPLE 1.0.: 52-55-18 52-55-19 55-02-02 55-02-03 55-02-40 55-02-41 55-02-42 55-02-43

LOCATION

.

VOLATILES ugfkg ugfkg ugfkg uglkg ugfkg ugfkg ugfkg ugfkg

Toluene nfa nfa 11 U 2 J nfa nfa nfa nfa

Trichloroelhene nfa nfa 11 U 10 U nfa nfa nfa nfa

Vinyl Chloride nfa nfa 11 U 10 U nfa nfa nfa nfa

Xylene (Tolal) nfa nfa 11 U 10 U nfa nfa nfa nfa

cis-1,3-Dichloropropene nfa nfa 11 U 10 U nfa nfa nfa nfa_._.
Irans-1 ,3-Dichloropropene nfa nfa 11 U 10 U nfa nfa nfa nfa

PESTICIDES ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg

4,4'-000 nfa nfa 3.7 U 3.5 U nfa nfa nfa nfa

4,4'-DDE - nfa nfa 3.7 U 3.5 U nfa nfa nfa nfa

4,4'-DDT nfa nfa 3.7 U 4.9 J nfa nfa nfa nfa

Aldrin nfa nfa 1.9 U 1.8 U nfa nfa nfa nfa

Alpha-BHC nfa nfa 1.9 U 1.8 U nfa nfa nfa nfa

Alpha-Chlordane nfa nfa 4.6 J 1.8 U nfa nfa nfa nfa

Aroclor-l016 37 U 72U 37 U 35 U nfa nfa nfa '-n,oiI

Aroclor-1221 74 U 150 U 74 U 71 U nfa nfa nfa
.'-n·.j

Aroclor-1232 37 U 72U 37 U 35 U nfa nfa nfa r..'3
- ._-

Aroclor-1242 37 U 72U 37 U 35 U nfa nfa nfa n!,=,

Aroclor-1248 37 U 72U 37 U 35 U nfa nfa nfa
.. _--

n',1
.'-- --Aroclor-1254 110 490 160 J 67 J nfa nfa nfa n ,

---
Arocior-1260 37 U 72U 37 U 35 U nfa nfa nfa n,d

Bela-SHC nfa nfa 19 U 1.8 U nfa nfa nfa nfa

Delta-SHC nfa nfa 19 U 1.8 U nfa nfa nfa nfa

Dieldrin nfa nfa 3.7 U 3.5 U nfa nfa nfa nfa

,~
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SAMPLE 1.0.: 52-55-18 52-55-19 55-02-02 55-02-03 55-02-40 55-02-41 55-02-42 55-02-43

LOCATION:

I

PESTICIDES ug/kg ugfkg ugfkg ugfkg ugfkg uglkg ug/kg ug/kg

Endosulfan I nfa nfa 1.9 U 1.8 U nfa nfa nfa nfa

Endosulfan II nfa nfa 3.7 U 3.5 U nfa nfa nfa nfa

Endosulfan Sulfate nfa nfa 3.7 U 3.5 U nfa nfa nfa nfa

Endrin nfa nfa 16 J 3.5 U nfa nfa n/a nfa

Endrin Aldehyde nfa nfa 3.7 U 3.5 U nfa nfa nfa nfa

Endrin Ketone nfa nfa 3.7 U 3.5 U nfa nfa nfa n/a

Gamma-BHC (lindane) nfa nfa 2.3 J 3.4 J nfa nfa n/a nfa

Gamma-Chlordane nfa nfa 1.9 U 1.8 U nfa nfa nfa nfa

Heptachlor nfa nfa 1.9 U 1.8 U Ilfa nfa nfa nfa

Heptachlor Epoxide nfa nfa 1.9 U 1.8 U nfa nfa nfa nfa

Methoxychlor nfa nfa 19 U 18 U nfa nfa n/a nfa

Toxaphene nfa nfa 190 U 180 U nfa n/a n/a n/a
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SAMPLE 1.0.: SS-02-44 SS-02-45 . SS-SDA-01 SS-SDA-02 SS-SDA-03 SS-SDA-04 SS-SDA-08 SS-SDA-09

LOCATION:

.

INORGANICS mg/kg mg/kg mg/kg_- 1 -. mg/kg mg/kg mg/kg mg/kg mg/kg

Aluminum n/a n/a 17800 . 16900 19800 15700 14700 14000
Antimony - 0.43 BN 038 BN 78 UJ 81 UJ 7.3 UJ 79 UJ 7.8 UJ 7.9 J
Arsenic nfa nfa 4.3 3.1 L 7.8 5 4 L 53
Barium nfa nfa 584 47 58.6 101 97.9 163
Beryllium nfa nfa 078 K • 0.63 K 0.74 K 1.4 K 1.4 K 1 K
CadmIum 023 U 083 28 B <-- . 0.58 U 2.1 B 0.56 U 0.56 U 5.8
Calcium nfa nfa 1050 1120 1350 1140 1730 9040
Chromium nfa nfa 126 19.1 116 20.4 22.7 81.1
Cobalt nfa nfa 144 K 12.1 K 12 K 10.7 K 13.2 K 10.4 K
Copper 15 204 12.3 7.7 142 8.9 21 141
Cyanrde nfa nfa 0.55 UL 0.58 UL 0.55 UL 0.59 UL 0.58 UL 0.58 UL

Iron nfa nfa 21100 17500 29100 16700 26100 29000

Lead 112 E 326 E 17.1 9.4 15.4 15.8 22.5 212

Magnesium nfa nfa 2260 1900 2430 2430 3360 4710

Manganese nfa nfa 586 862 426 919 1040 643

Mercury nfa nfa 0.16 B 0.16 B 023 B 0.25 B 0.31 B O.le 9

Nickel nfa 14.1 B 11.4 B 138 B 13.9 8 14.8 B
- ._-

nfa 21.2 f3

Potassium nfa nfa 994 684 828 978 1890 ~51--

Selenium nfa nfa 0.56 UJ 0.58 UJ 0.52 UJ 0.56 UJ 0.56 G"J 05(;'·:-.1-

Silver 0.58 U 0.19 B 086 B 0.77 UJ 2.3 8 0.75 UJ 0.75 a-- --7./ -.1-_.

Sodium nfa nfa 85.4 8 96.5 B 78.5 8 88.9 8 126 B 1ii-a--
Thallium n/a n/a 0.56 U 0.58 U 0.52 UJ 0.56 U 0.56 UJ 0.56 UJ

Vanadium nfa n/a 31.8 26.5 40.9 25.5 29.7 28.3

Zinc 37.1 75 39.6 25.2 42.7 40.8 47.2 507

.'
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SAMPLE 1.0.: SS-02-44 SS-02-45 SS-SDA-Ol SS-SDA-02 SS-SDA-03 SS-SDA-04 SS-SDA-08 SS-SDA-09

LOCATION:

.

IVOLATILES I uglkg I ug/kg I uglkg I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg I
1,2.4-Trichlorobenzene n/a n/a 360 U 380 U 370 U 400 U 390 U 380 U

1,2-Dichlorobenzene n/a n/a 360 U 380 U 370 U 400 U 390 U 380 U
1,3-Dichlorobenzene n/a n/a 360 U 380 U 370 U 400 U 390 U 380 U

1,4-Dichlorobenzene n/a n/a 360 U 380 U 370 U 400 U 390 U 380 U

SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

2,2'-Oxybis( l-chloropropane) n/a n/a 360 U 380 U 370 U 400 U 390 U 380 U

2,4,5-Trichlorophenol n/a n/a 870 U 930 U 900 U 960 U 940 U 910 U

2,4,6-Trichlorophenol n/a n/a 360 U 380 U 370 U 400 U 390 U 380 U

2,4-0ichlorophenol n/a n/a 360 U 380 U 370 U 400 U 390 U 380 U

2,4-0imethylphenol n/a n/a 360 U 380 U 370 U 400 U 390 U 380 U

2,4-0initrophenol n/a n/a 870 U 930 U 900 U 960 U 940 U 910 U

2,4-Dinitrololuene n/a n/a 360 U 380 U 370 U 400 U 390 U 380 U

2,6-0initrotoluene n/a n/a 360 U 380 U 370 U 400 U 390 U 380 U

2-Chloronaphlhalene n/a n/a 360 U 380 U 370 U 400 U 390 U 380 U

2-Chlorophenol n/a n/a 360 U 380 U 370 U -100 U 390 U
.._-----

~~iO U

2-Melhylnaphlhalene n/a n/a 360 U 380 U 370 U 400 U 390 U 3fiOlJ--
2-Melhylphenol n/a n/a 360 U 380 U 370 U 400 U 390 U :;;;;) ij'-
2-Nitroaniline n/a n/a 870 U 930 U 900 U 960 U 940 U 'i:iiij U

2-Nitrophenol n/a n/a 360 U 380 U 370 U 400 U 390 U ~;O-~

3,3'-Oichlorobenz idine n/a n/a 360 U 380 U 370 U 400 U 390 U 380 U-
3-Nllroaniline n/a n/a 870 U 930 U 900 U 960 U 940 U 910 U

4,6-0initro-2-methylphenol n/a n/a 870 U 930 U 900 U 960 U 940 U g10-U-'--
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SAMPLE I.D.: 55-02-'14 55-02-45 55-50A-01 55-50A-02 55-50A-03 55-50A-04 55-50A-OB 55-50A·09

LOCATION:

.
-.

SEMIVOLATILES ug/kg ug/kg uglkg uglkg ug/kg ug/kg ug/kg ug/kg

4-Bromophenyl-phenylelher nfa nfa 360 U 380 U 370 U 400 U 390 U 380 U
4-Chloro-3-melhylphenol n/a n/a 360 U 380 U 370 U 400 U 390 U 380 U
4-Chloroaniline . nfa nfa 360 UJ 380 UJ 370 UJ 400 UJ 390 UJ 380 U

4-Chlorophenyl Phenyl Elher nfa nfa 360 U 380 U 370 U 400 U 390 U 380 U

4-Melhylphenol nfa nfa 360 U ::"'. 380 U 370U 400 U 390 U 380 U

4-Nilroaniline nfa nfa 870 U 930 U 900 U 960 U 940 U 910 U

4-Nilrophenol nfa nfa 870 U 930 U 900 U 960 U 940 U 910 U

Acenaphlhene nfa nfa 360 U 380 U 370 U 400 U 390 U 120 J
Acenaphlhylene nfa nfa 360 U 380 U 370 U 400 U 390 U 62 J
Anthracene nfa nfa 360 U 380 U 370 U 400 U 390 U 420

Benzo(a)anlhracene nfa nfa 360 U 380 U 370 U 400 U 390 U 1600
Benzo(a)pyrene nfa nfa 360 U 380 U 370 U 400 U 390 U 1400
Benzo(b)fluoranlhene nfa nfa 360 U 380 U 370 U 400 U 390 U 2700

Benzo(g,h,i)perylene nfa nfa 360 U 380 U 370 U 400 U 390 U 1COlj-

Benzo(k)fluoranlhene nfa nfa 360 U 380 U 370 U 400 U 390 U 390

Bis(2-chloroelhoxy)melhane nfa nfa 360 U 380 U 370 U 400 U 390 U 380 U

Bis(2-chloroelhyl)elher nfa nfa 360 U 380 U 370 U 400 U 390 U 380 U

Bis(2-elhylhexyl)phlhalale nfa nfa 81 B 92 B 79 B 75 B '95 B 130~

Bulylbenzylphlhalale nfa nfa 360 U 380 U 370 U 400 U 390 U 380"Ll

Carbazole nfa nfa 360 U 380 U 370 U 400 U 390 U 130 J

Chrysene nfa nfa 360 U 380 U 370 U 400 U 390 U 1700

Di-n-bulylphlhalale nfa nfa 360 U 380 U 370 U 400 U 390 U 380 U

Di-n-oclylphlhalale nfa nfa 360 U 380 U 370 U 400 U 390 U 380 U

Dibenz(a,h)anlhracene nfa nfa 360 U 380 U 370 U 400 U 390 U 73 J
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SAMPLE 1.0.: SS-02-44 SS-02-45 SS-SDA-Ol SS-SDA-02 SS-SDA-03 SS-SDA-04 SS-SDA-08 SS-SDA-09

LOCATION

,

SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ugfkg ugfkg ug/kg

Dibenzofuran nfa nfa 360 U 380 U 370 U 400 U 390 U 69 J

Diethylphthalate nfa nfa 360 U 380 U 370 U 400 U 390 U 380 U

Dimethylphthalate nfa nfa 360 U 380 U 370 U 400 U 390 U 380 U

Fluoranlhene nfa nfa 360 U 380 U 370 U 400 U 43 J 2600

Fluorene nfa nfa 360 U 380 U 370 U 400 U 390 U 140 J

HexachlOlobenzene nfa nfa 360 U 380 U 370 U 400 U 390 U 380 U

Hex achlorobulad,ene nfa nfa 360 U 380 U 370 U 400 U 390 U 380 U

tie I achiorOCy clopenladlene n'a nfa 360 U 380 U 370 U 400 U 390 U 380 U._-
360 U 380 U 370 U 400 U 390 U 380 Utiexachloroethane n'a nfa

Indeno( 1.2.3·cdIPyrene nfa nfa 360 U 380 U 370 U 400 U 390 U 930

Isophorone
._-------

360 U 380 U 370 U 390 Unla nfa 400 U 380 U

N·Nllroso-d,-n·propylam,ne nfa nfa 360 U 380 U 370 U 400 U 390 U 380 U

N·N,trosod,phenylamine (1) nfa nfa 360 U 380 U 370 U 400 U 390 U 380 U

Naphthalene nfa 360 U 380 U 370 U 400 U 390 U 380 I;--nfa

Nitrobenzene nfa nfa 360 U 380 U 370 U 400 U 390 U
._-_ ....-

3Br- 1;
'--' --'-

Pentachlorophenol nfa nfa 870 U 930 U 900 U 960 U 940 U ~L_: U

Phenanthrene nfa nfa 360 U 380 U 370 U 400 U 390 U : ..;'-,
Phenol nfa nfa 360 U 380 U 370 U 400 U 390 U .:\".:1 ~J__.
Pyrene nfa nfa 360 U 380 U 370 U 400 U 40 J . ':.!

..- .'-----
VOLATILES ugfkg ug/kg ugfkg ug/kg ug/kg ugfkg ug/kg lIgfkg

1,1,1-Trichloroethane nfa nfa 11 U 12 U 11 U 11 U 12 U 11 U

1,1,2.2-Tetrachloroethane nfa nfa 11 U 12 U 11 U 11 U 12 U 11 UJ

1,1,2-Trichloroelhane nfa nfa 11 U 12 U 11 U 11 U 12 U 11 U
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SAMPLE 1.0.: SS-02-44 5S-02-45 SS-SOA-Ol SS-SOA-02 SS-SOA-03 SS-SOA-04 SS-SOA-08 SS-SOA-09

LOCATION:

.

•

VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
~ ,~:

l,l-Dichloroethane n/a nfa 11 U 12 U 11 U 11 U 12 U 11 U

l,l-Dichloroethene n/a n/a 11 U 12 U 11 U 11 U 12 U 11 U

l,2-Dichloroethane nfa nfa 11 U 12 U 11 U 11 U 12 U 11 U

l,2-Dichloroethene (Total) nfa n/a 11 U 12 U 11 U 11 U 12 U 11 U

l,2-Dichloropropane nfa nfa 11 U - 12 U 11 U 11 U 12 U 11 U

2-Butanone nfa nfa 11 U 12 U 11 U 11 U 12 U 11 U

2-Hexanone nfa nfa 11 U 12 U 11 U 11 U 12 U 11 UJ

4-Methyl-2-pentanone n/a n/a 11 U 12 U 11 U 11 U 12 U 11 UJ

Acetone n/a n/a 11 U 12 U 11 U 11 U 12 U 11 U

Benzene nfa n/a 11 U 12 U 11 U 11 U 12 U 11 U

Bromodichloromethane n/a nfa 11 U 12 U 11 U 11 U 12 U 11 U

Bromoform n/a nfa 11 U 12 U 11 U 11 U 12 U 11 U

Bromomethane nfa nfa 11 U 12 U 11 U 11 U 12 U 11 U

Carbon Disulfide nfa nfa 11 U 12 U 11 U 11 U 12 U 11 U

Carbon Tetrachloride nfa nfa 11 U 12 U 11 U 11 U 12 U 11 U

Chlorobenzene nfa nfa 11 U 12 U 11 U 11 U 12 U 11 ljJ

Chloroethane nfa nfa 11 U 12 U 11 U 11 U 12 U 1~ :j-

Chloroform nfa nfa 11 U 12 U 11 U 11 U . 12 U -...,-:;;-
Chloromethane nfa nfa 11 U 12 U 11 U 11 U 12 U ._- --11 i:---

12 U 11 U 11 U 12 D 1i II--
Dibromochloromethane nfa nfa 11 U

Ethylbenzene nfa nfa 11 U 12 U 11 U 11 U 12 U 11U~

Methylene Chloride nfa nfa 11 U 12 U 11 U 9 B 12 U 4 B

Styrene nfa nfa 11 U 12 U 11 U 11 U 12 U 11 UJ

Tetrachloroethene nfa nfa 11 U 12 U 11 U 11 U 12 U 11 UJ
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SUMMARY OF ANALYTICAL RESULTS FOR AREA 2 SURFACE SOIL

NAWC WARMINSTER, PENNSYLVANIA

SAMPLE 10.:

LOCATION

SS-02-'44 SS-02-'45 SS-SDA-Ol SS-SDA-02 SS-SDA-03 SS-SDA-04 SS-SDA-08 SS-SDA-09

VOLATILES I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg ug/kg

Toluene I n/a I nfa I 11 U I 12 U I 11 U I 11 U I 12 U 11 UJ

Trichloroethene I nfa I nfa I 11 U I 12 U I 11 U I 11 U I 12 U 11 U

Vinyl Chloride I nfa I nfa I 11 U I 12 U , 11 U I 11 U I 12 U 11 U

Xylene (Total) I nfa I nfa I 11 U I 12 U I 11 U I 11 U I 12 U 11 UJ

cis-1,3-Dichloropropene I nfa I nfa I 11 U 112 U I 11 U I 11 U I 12 U 11 U

trans-l,3-Dichloropropene I nfa I nfa I 11 U I 12 U I 11 U I 11 U I 12 U 11 U

PESTICIDES I ugfkg I ug/kg I ug/kg I ug/kg I ugfkg I ug/kg I ug/kg ugfkg

4.4'-000 I nfa I nfa I 3.6 U I 3.8 U I 3.7 U I 4 U I 3.9 U 38 U

4.4'-00E I nfa I nfa I 3.6 U I 3.8 U I 3.7 U I 4 U I 39 U 3.8 U

4,4'-ODT I nfa I nfa I 3.6 U I 3.8 U I 3.7 U I 4 U I 39 U 4.2 J

Aldrin I nfa I nfa I 1.8 U I 2 U I 1.9 U I 2 U I 2 U 1.9 U

Alpha-SHC I nfa I nfa I 1.8 U I 2 U I 1.9 U I 2 U I 2 U 1.9 U

~60

_=~;i:"'=il
,"1,.; I

Aroclor-l016 I n/a I nfa I 36U I 38U I 37U I 40U I 39U

Alpha-Chlordane I nfa I nfa I 1.8 U I 2 U I 1.9 U I 2 U I 2 U

Aroclor-1221 nfa nfa 73 U 78 U 76 U 80 U 79 U

I Aroclor-1232 nfa nfa 36 U 38 U 37 U 40 U 39 U I 38 U--"

Aroclor-1242 nfa nfa 36 U 38 U 37 U 40 U 39 U J 38 U

Aroclor-1248 I nfa I nfa I 36U I 38U I 37U I 40U I 39U I 38U

Aroclor-1254 I nfa I nfa I 36 U I 38 U I 37 U I 40 U I 26 J I 3700

Aroclor-1260 I nfa I nfa I 36U I 38U I 37U I 40U I 39U I 38U

Seta-SHC I nfa I nfa I 1.8U I 2U I 1.9U I 2U I 2U I 1.9U

Oelta-SHC I nfa I nfa I 1.8 U I 2 U I 1.9 U I 2 U I 2 U I 1.9 U

Dieldrin I nfa I nfa I 3.6 U I 3.8 U I 37 U I 4 U I 3.9 U I 32 J
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SAMPLE 1.0.: SS-02-44 SS-02-45 SS-SDA-Ol SS-SDA-02 SS-SDA-03 SS-SDA-04 SS-SDA-08 SS-SDA-09

LOCATION:

,

PESTICIDES uglkg ug/kg uglkg .•.. uglkg ug/kg ug/kg ug/kg ug/kg

Endo5ullan I n/a n/a 18 U 2 U 1.9 U 2 U 2 U 1.9 U

Endo5ulfan II nfa n/a 3.6 U 3.8 U 3.7 U 4 U 39 U 3.8 U

Endo5ulfan Sulfate nfa nfa 3.6 U 38 U 3.7 U 4 U 3.9 U 3.8 U

Endrin n/a n/a 3.6 U 3.8 U 3.7 U 4 U 7.3 370 J

Endrin Aldehyde n/a n/a 3.6 U 3.8 U 3.7 U 4 U 39 U 3.8 U

Endrin Ketone n/a n/a 3.6 U 38 U 3.7 U 4 U 39 U 3.8 U

Gamma-SHC (lindane) n/a n/a 18 U 2 U 19 U 2 U 2 U 2.4 J

Gamma-Chlordane n/a n/a 1.8 U 2 U 1.9 U 2 U 2 U 11 J .
Heptachlor n/a n/a 1.8 U 2 U 1.9 U 2 U 2 U 19 U

Heptachlor Epoxide n/a n/a 1.8 U 2 U 1.9 U 2 U 2 U 19 U

Methoxychlor n/a n/a 18 U 20 U 19 U 20 U 20 U 19 U

Toxaphene n/a n/a 180 U 200 U 190 U 200 U 200 U 190 U
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SAMPLE 1.0.: SS-SDA-l0 SS-SDA-l0-DUP VS-2A-01S VS-2A-02S VS-2A-03S VS-2A-04S VS-2A-05S VS-2A-06S

LOCATION:

,

INORGANICS mgfkg mgfkg mgfkg mg/kg mg/kg mg/kg mg/kg mg/kg

Aluminum 16500 18300 nfa nfa nfa nfa nfa nfa
Antimony 82 UJ 8.8 UJ 4.9 N 1.3 N 4.9 N 0.89 BN 8.5 N 0.47 BN
Arsenic 5.7 59 nfa nfa nfa nfa nfa nfa
Barium 53 43.8 . nfa nfa nfa nfa nfa nfa

Beryllium 0.73 K 0.68 K nfa nfa nfa nfa nfa nfa

Cadmium 0.59 U 0.63 U 20.3 0.61 6.7 0.94 15 0.26 N

Calcium 1240 886 nfa nfa nfa nfa nfa nfa

Chromium 21.7 24.2 nfa nfa nfa nfa nfa nfa

Cobalt 108 K 10.3 K nfa nfa nfa nfa nfa nfa

Copper 14.9 14.9 386 9.7 121 8.2 315 5.7

Cyanide 059 UL 0.6 UL nfa nfa nfa nfa nfa nfa

Iron 22700 25200 nfa nfa nfa nfa nfa nfa

Lead 12.5 9 420 19.5 261 12.8 449 13.7 N

Magnesium 2660 2790 nfa nfa nfa nfa nfa nfa

Manganese 364 337 nfa nfa nfa nfa nfa nfa

Mercury 011 B 0.06 B nfa nfa nfa nfa nfa ~fa

Nickel 143 B 13.7 B nfa nfa nfa nfa nfa pia

"----1Potassium 818 952 nfa nfa nfa nfa nfa rll.1___ .__._ I
Selenium 059 UJ 063 UJ nfa nfa nfa nfa nfa I I '. ~ • ,

Silver 078 UJ 084 UJ 137 0.6 U 5.2 059 U 164 -cr,' IT
Sodium 92.1 B 922 B nfa nfa nfa nfa nfa riia ---

Thallium 0.59 U 063 UJ nfa nfa nfa nfa nfa nfa

Vanadium 366 40.6 nfa nfa nfa nfa nfa nfa

Zinc 33.5 30.7 688 411 377 30.2 1130 32.2
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SAMPLE 1.0.: SS·SDA·l0 SS·SDA-l0-DUP VS·2A·01S VS-2A-02S V5-2A-03S VS-2A-04S VS-2A-05S VS-2A-06S

LOCATION:

,

IVOLATILES I uglkg I uglkg I uglkg .1 uglkg I uglkg I uglkg I ug/kg I ug/kg [ .

l,2,4-Trichlorobenzene 390 U 410 U n/a n/a n/a n/a n/a n/a

l,2-Dichlorobenzene 390 U 410 U n/a n/a n/a n/a n/a n/a

l,3-Dichlorobenzene 390 U 410 U n/a n/a n/a n/a n/a n/a

l,4-Dichlorobenzene 390 U 410 U n/a .n/a n/a n/a n/a n/a
'.

SEMIVOLATILES ug/kg ug/kg ug/kg .. ug/kg ug/kg ug/kg ug/kg ug/kg

2.2'-Oxybis(1-chloropropane) 390 U 410 U n/a n/a n/a n/a n/a n/a

2,4.5-Trichlorophenol 950 U 1000 U n/a n/a n/a n/a n/a n/a

2,4,6-Trichlorophenol 390 U 410 U n/a n/a nfa n/a nfa n/a

2,4·Dichlorophenol 390 U 410 U n/a n/a n/a n/a n/a n/a

2,4-Dimelhylphenol 390 U 410 U n/a n/a n/a n/a n/a n/a

2,4-Dinilrophenol 950 U 1000 U n/a n/a n/a n/a n/a n/a

2,4-Dinilrololuene 390 U 410 U n/a n/a n/a n/a n/a n/a

2,6-Dinilrololuene 390 U 410 U n/a n/a n/a n/a n/a n/a

2-Chloronaphlhalene 390 U 410 U n/a n/a n/a n/a n/a n/"

2-Chlorophenol 390 U 410 U n/a n/a n/a nfa n/a I n·J

2-Melhylnaphlhalene 390 U 410 U n/a n/a n/a n/a n/a ! rl;~

2-Melhylphenol 390 U 410 U n/a n/a n/a n/a n/a ,---In:"~t I

950 U 1000 U n/a n/a n/a n/a n/a
. - j---- ---

2-Nilroaniline I,
--- -

2-Nilrophenol 390 U 410 U n/a n/a n/a n/a n/a n/a

3,3'-Dichlorobenzidine 390 U 410 U n/a n/a n/a n/a nfa nfa

3-Nilroaniline 950 U 1000 U nfa nfa n/a nfa n/a nfa

4.6-Dinilro-2·melhylphenol 950 U 1000 U n/a nfa n/a nfa n/a n/a
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SAMPLE 1.0.: SS·SDA·l0 SS·SDA-l0-DUP VS·2A-01S VS-2A-02S VS-2A-03S VS·2A-04S VS-2A-05S VS-2A-06S

LOCATION:

.

SEMIVOLATILES ug/kg ug/kg ugfkg ugfkg ugfkg ugfkg ugfkg ug/kg

4-Bromophenyl-phenylelher 390 U 410 U nfa nfa nfa nfa nfa nfa

4-Chloro-3-methylphenol 390 U 410 U nfa nfa nfa nfa nfa nfa

4-Chloroaniline 390 UJ 410 UJ nfa nfa nfa nfa nfa nfa

4·Chlorophenyl Phenyl Ether 390 U 410 U nfa nfa nfa nfa nfa nfa

4-Methylphenol 390 U 410 U nfa nfa nfa nfa nfa nfa

4·N'lroan,hne 950 U 1000 U nfa nfa nfa nfa nfa nfa

4· Nrtrophenol 950 .U 1000 U nfa nfa nfa nfa nfa nfa
Ac;.;;-:;pr,ir;enp. --)~ii5'ij-- ---.4101-'-- nfa nfa nfa n/a nfa nfa

Acenaphlhylene 390'0'-- ---4;0 U nfa nfa nfa nfa nfa nfa

Anthracene 390 U 410 U nfa nfa nfa nfa n/a nfa

BenZO(a)anlhlacene 390"rr-- ---410 U n/a nfa nfa n/a nfa n/a

Benzo(a)pyrene 390 U 410 U n/a nfa nfa nfa nfa nfa

Benzo(b)nuoranlhene 390 U 410 U nfa nfa n/a nfa nfa nfa

Benzo(g,h.i)perylene 390 U 410 U 3100 400 U 970 390 U 400 41r; U .1

1
Benzo(k)nuorarithene 390 U 410 U n/a nfa nfa nfa nfa nfd

B,s(2-chloroethoxy)melhane 390 U 410 U nfa nfa nfa nfa nfa :~!:l I

B's(2-chloroethyl)elher 390 U 410 U nfa nfa n/a nfa nfa .._-:~.~-= ii
Bis(2-ethylhexyl)phthalate 110 B 1800 nfa nfa nfa nfa nfa .;. \1

11--=--....:....-....:....,....,...-----I--:=-=---:'7--+----,..,.."......,..,...--+-----,----t---..,----I---,..----t----;----t----;----1"-·"'" - ._-'
BUlylbenzylphlhalale 390 U 410 U nfa nfa nfa nfa nfa flJiI

Carbazole 390 U 410 U nfa nfa nfa nfa nfa '-- rlla---

Chrysene 390 U 410 U nfa nfa nfa nfa nfa nfa

Di-n-bulylphlhalate 390 U 410 U nfa nfa n/a n/a n/a n/a

Di-n·oclylphthalate 390 U 410 U nfa n/a n/a n/a nf3 n/a

Dibenz(a.h)anthracene 390 U 410 U n/a nfa nfa nfa nfa n/a
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SAMPLE 1.0.:
.,

SS-SDA-l0 SS-SDA-l0-DUP VS-2A-OIS VS-2A-02S VS-2A-03S VS·2A-04S VS-2A-05S VS-2A-06S

LOCATION:

.
.

SEMIVOLATILES ugfkg ugfkg ugfkg ugfkg uglkg ugfkg ug/kg ugfkg

Dibenzofuran 390 U 410 U nfa n/a n/a nfa nfa n/a

Diethylphthalate 390 U 410 U nfa n/a nfa nfa nfa n/a

Dimethylphthalate 390 U 410 U nfa nfa nfa nfa nfa nfa

Fluoranthene 390 U 410 U n/a - n/a n/a nfa nfa nfa

Fluorene 390 U 410 U nfa n/a nfa n/a nfa nfa..
Hexachlorobenzene . 390 U 410 U nfa nfa nfa nfa nfa nfa

Hexachlorobutadiene 390 U 410 U nfa n/a n/a nfa nfa n/a

Hexachlorocyclopentadiene 390 U 410 U nfa n/a n/a nfa n/a nfa

Hexachloroethane 390 U 410 U nfa nfa nfa nfa nfa nfa

Indenoll,2,3-cd)pyrene 390 U 410 U 4300 49 J 1300 390 U 540 410 U

Isophorone 390 U 410 U n/a nfa nfa nfa nfa nfa

N-Nitroso-di-n-propylamine 390 U 410 U nfa nfa nfa nfa nfa n/a

N-Nitrosodiphenylamine (1) 390 U 410 U n/a nfa nfa nfa nfa n/a

Naphthalene 390 U 410 U nfa nfa n/a n/a n/a n/a

Nitrobenzene 390 U 410 U nfa nfa n/a nfa nfa n/il._--._--
Pentachlorophenol 950 U 1000 U nfa nfa nfa nfa n/a n/J .

Phenanthrene 390 U 410 U nfa nfa nfa nfa n/a ---
11/1

Phenol 390 U 410 U nfa n/a nfa nfa nfa n/a

Pyrene 390 U 410 U nfa nfa nfa nfa nfa n.'".. . --
VOLATILES ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg uglkg

1,1 ,I-Trichloroethane 12 U 12 U n/a nfa n/a n/a n/a nfa

1,1,2,2-Tetrachloroethane 12 U 12 U n/a n/a nfa n/a nfa nfa

l,l,2-Trichloroethane 12 U 12 U nfa nfa nfa nfa nfa nfa
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SAMPLE 1.0.: SS-SDA-l0 SS-SDA-l0-DUP VS-2A-01S VS-2A-02S VS-2A-03S VS-2A-04S VS-2A-05S VS-2A-06S

LOCATION:

VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

1,1-Dichloroelhane 12 U 12 U n/a n/a n/a n/a n/a n/a

1,1-Dichloroelhene 12 U 12 U n/a n/a n/a n/a n/a n/a

1,2-Dichloroethane ; 12 U 12 U n/a n/a n/a n/a n/a n/a

1,2-Dichloroelhene (Total) 12 U 12 U n/a n/a n/a n/a n/a n/a

1,2-Dichloropropane 12 U 12 U n/a n/a n/a n/a n/a n/a

2-Butanone 12 U 12 U n/a n/a n/a n/a n/a n/a

2-Hexanone 12 U 12 U n/a n/a n/a nfa n/a n/a

4-Methyl-2-pentanone 12 U 12 U n/a n/a n/a n/a n/a n/a

Acetone 12 U 12 U n/a n/a n/a n/a n/a n/a

Benzene 12 U 12 U n/a n/a n/a n/a n/a n/a

Bromodichloromethane 12 U 12 U n/a n/a n/a n/a n/a n/a

Bromoform 12 U 12 U n/a nfa n/a n/a n/a nfa

Bromomethane 12 U 12 U n/a n/a n/a n/a n/a n/a

Carbon Disulfide 12 U 12 U n/a n/a n/a n/a n/a n/a

Carbon Telrachloride 12 U 12 U n/a n/a n/a n/a n/a n,a

Chlorobenzene 12 U 12 U n/a n/a n/a n/a n/a n,oJ
._--!

..
Chloroethane 12 U 12 U n/a n/a n/a n/a n/a n/a

Chloroform 12 U 12 U n/a n/a n/a n/a n/a n/a

Chloromethane 12 U 12 U n/a n/a n/a n/a n/a n/a
-

Dibromochloromethane 12 U 12 U n/a n/a n/a n/a n/a nfa

Ethylbenzene 12 U 12 U n/a n/a n/a n/a n/a n/a

Methylene Chloride 4 B 8 B n/a n/a n/a n/a nfa n/a

Styrene 12 U 12 U n/a n/a n/a n/a n/a nfa

Tetrachloroethene 12 U 12 U n/a n/a n/a n/a n/a n/a



11/11/98 APPENDIX A· TABLE 1

SUMMARY OF ANALYTICAL RESULTS FOR AREA 2 SURFACE SOIL

NAWC WARMINSTER, PENNSYLVANIA

Page 25

SAMPLE 1.0.: SS-SDA-l0 SS-SDA-l0-DUP VS-2A-01S VS-2A-02S VS-2A-03S VS-2A-04S VS-2A-05S VS-2A-06S

LOCATION:

.
.

.,

VOLATILES ug/kg ug/kg uglkg uglkg ug/kg ug/kg ug/kg ug/kg

Toluene 12 U 12 U nfa n/a nfa nfa nfa nfa

Trichloroelhene 12 U 12 U nfa nfa nfa nfa nfa nfa

Vinyl Chloride 12 U 12 U nfa nfa nfa nfa nfa nfa

Xylene (Tolal) 12 U 12 U nfa nfa nfa nfa nfa nfa

cis-1,3-Dichloropropene 12 U 12 U nfa nfa nfa nfa nfa nfa

Irans-1,3-Dichloropropene 12 U 12 U nfa " nfa nfa nfa nfa nfa

PESTICIDES ugfkg ugfkg ugfkg ug/kg ug/kg ugfkg ugfkg ugfkg

4,4'-000 39 U 41 U nfa nfa nfa nfa nfa nfa

4,4'-ODE 39 U 4.1 U nfa nfa nfa nfa nfa nfa

4,4'-DDT 3.9 U 4.1 U nfa nfa nfa nfa nfa nfa

Aldrin 2 U 2.1 U nfa nfa nfa nfa nfa nfa

Alpha-SHC 2 U 2.1 U nfa nfa nfa nfa nfa nfa

Alpha-Chlordane 2 U 2.1 U nfa nfa nfa nfa nfa nfa

Aroclor-1016 39 U 41 U nfa nfa nfa nfa nfa nfa

Aroclor-1221 80 U 83 U nfa nfa nfa nfa nfa nfa

Aroclor-1232 39 U 41 U nfa nfa nfa nfa nfa nf?
----

Aroclor-1242 39 U 41 U nfa nfa nfa nfa nfa n/;

Aroclor-1248 39 U 41 U nfa nfa nfa nfa nfa .. ---'1!(,---
I. - --_. --

Aroclor-1254 11 J 41 U nfa nfa nfa nfa nfa r: ._-
Aroclor-1260 39 U 41 U nfa nfa nfa nfa nfa . -_..

'1.'0

Sela-SHC 2 U 2.1 U nfa nfa nfa nfa nfa nfa

Delia-SHe 2 U 2.1 U nfa nfa nfa nfa nfa nfa

Dieldrin 3.9 U 4.1 U nfa nfa nfa nfa nfa nfa
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SAMPLE 1.0.: SS-SDA-l0 SS-SDA-l0-DUP VS-2A-01S VS-2A-02S VS-2A-03S VS-2A-04S VS-2A-05S VS-2A-06S

LOCATION

,

PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

Endosulfan I 2 U 2.1 U n/a nfa nfa nfa nfa nfa

Endosulfan II 39 U 4.1 U nfa n/a nfa nfa nfa nfa

Endosulfan Sulfate 3.9 U 4.1. U n/a nfa nfa nfa nfa nfa

Endrin 39 U 4.1 U nfa nfa nfa nfa nfa nfa

Endrin Aldehyde - 3.9 U 4.1 U n/a . nfa nfa nfa n/a n/a

Endrin Ketone 3.9 U 4.1 U n/a nfa nfa nfa nfa nfa

Gamma-SHC (Lindane) 2 U 2.1 U nfa nfa nfa nfa nfa nfa

.Gamma-Chlordane 2 U 2.1 U n/a nfa n/a nfa . nfa nfa

Heptachlor 2 U 2.1 U nfa nfa nfa nfa nfa nfa

Heplachlor Epoxide 2 U 2.1 U nfa nfa nfa nfa nfa nfa

Methoxychlor 20 U 21 U n/a nfa nfa nfa nfa n/a

Toxaphene 200 U 210 U nfa nfa nfa nfa nfa nfa
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SAMPLE 1.0.: VS·2A·07S VS·2A·08S VS·2A·09S VS·2A·l0S VS·2A·llS VS·2A·12S VS·2A·12S·DUP VS·2A·13S

LOCATION

,

INORGANICS mglkg mg/kg mg/kg mg/kg . mglkg mg/kg mg/kg mg/kg

Antimony 0.99 BN 0.77 BN 0.8 BN 11.1 N 1.3 N 0.39 BN 0.59 BN 0.96 BN

Cadmium 0.51 N 0.78 N 0.21 B 26.1 1.1 0.06 B 0.27 1.2

Copper 23.4 129 10.2 1280 20 10.6 10.5 16.1

Lead 17.2N 257 N 11.8 6650 28 E 4.4 13.2 59.9

Silver 06 U 059 U 0.56 U 90.7 0.33 B 0.57 U 0.14 B 0.26 BN

Zinc 37.2 63.1 23 3000 337 16.2 35.7 59.8

SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

Benzo(g,h,i)perylene 55 J 2000 500 510 n/a n/a n/a ·n/a

Indeno( 1,2,3-cd lpyrene 72J 2500 440 550 n/a n/a n/a n/a
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SAMPLE 1.0.: VS-2A-14S VS-2A-15S VS-2A-15S·DUP VS-2A-16S VS-2A-17S VS·2A-1BS VS-2A-l BS-DUP VS-2A-19S

LOCATION:

.

INORGANICS mg/kg mg/kg mglkg mg/kg mg/kg mg/kg mg/kg mg/kg

Antimony 47 N 0.3 BN 0.38 BN 0.87 BN 10.8 N· 0.8 BN 1.1 BN 063 BN

Cadmium 6.9 0.21 U 0.23 U 0.3 11.1 0.43 0.47 0.79

Copper 155 17.2 N 172N 38.8 N 281 N 35.5 N" 27.5 N" 25.9 N"

Lead 295 8 • 63 • 22.6 • 340 • 352 BN 42.5 BN 382 BN

Silver 73 053 UN 056 UN 0.97 N" 9.5 N" 031 B 0.5 B 0.57 B

Zinc 434 285 N 29.6 N 80.1 N 626 N 87.4 113 83.5

SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

Benzo(g.h.i)perylene n/a 1900 2200 380 U 250 J 530 64 J 440

Indeno( 1.2.3-cd)pyrene n/a 2200 2600 380 U 330 J 690 69 J 480
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SAMPLE 1.0.: W·2A·01WA W·2A·omA W-2A-03WA ... - .. .-. -.. .. -

LOCATION: -.. . .. . .. . _. ...

,

--
INORGANICS mg/kg mg/kg mg/kg ..~.

Antimony 1.7 N* 33.7 N* 198 N* " .

Cadmium 1.7 47.1 59.3

Copper 98 N* 13600 N 5410 N

Lead 383 * 856 * 7350 *

Silver 12.8 N* 126 N* 210 N*

Zinc 147 1730 N 3160 N···

.....J,

','

:. ~

"'-:C.

. ;"

"'"
.Oil
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SUMMARY OF ANALYTICAL RESULTS FOR AREA 2 SURFACE SOIL

NAWC WARMINSTER. PENNSYLVANIA

Value is considered eslimated due 10 exceedance of technical quality control criteria or because result is less than the Contract Required Ouantitation Limit (CROl).
Value is a non-detected result as reported by the laboratory.
Non-detected resull is considered estimated due to exceedance of technical quality control criteria.
Non-detected result is considered biased low due to exceedance of technical quality control criteria.
Non-detected result is considered unusable due to exceedance of technical quality control criteria
Positive resull is considered biased low due to exceedance of technical quality control criteria.
Positive result is considered biased high due to exceedance of technical quality control criteria.
Positive result is considered to be an artifact of blank contamination, and should not be considered present.
Positive resull is considered unusable due 10 exceedance of technical quality control criteria.
No result is available/applicable for this parameter in this sample.
Value is a non-delected resull as reported by Ihe laboratory. Detection limit not available.
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•
SAMPLE 1.0.: 52·5671·08 52·5671·08·DUP 52·5672·06 52·5673·06 52·5674-06 52·5875.06 52·5676·06 56-02-03LOCATION:

.

INORGANICS mgfkg mg/kg mgfkg mg/kg mg/kg mgfkg mg/kg mg/kgAluminum .5340 n/a n/a n/a n/a n/a 6420 7950 JAntimony 19 L n/a n/a n/a n/a n/a 032 UL 6.7 lJArsenic 37 K n/a n/a n/a n/a n/a --l:a'-K--· ---j'H--·,

Barium 129 n/a n/a n/a n/a n/a 136 78.3Beryllium 048 B n/a n/a n/a n/a n/a 1 078Cadmium 1 1 UL n/a n/a n/a n/a n/a 1 UL 1.7 K :Calcium 4560 n/a n/a n/a n/a n/a 499 5140Chromium 18.8 K n/a n/a nfa n/a nfa 6.4 K 11.9Cobalt 6 n/a nfa nfa n/a n/a 15 6.6Copper 31.7 n/a n/a nfa n/a nfa 187 14.5 JIron 11100 n/a nfa nfa nfa n/a 9330 10300Lead 826 n/a nfa nfa n/a nfa 3.1 43.8 JMagnesium 2040 nfa n/a nfa n/a nfa 1410 2980Manganese 328 K n/a nfa nfa nfa nfa 1190 K 522 --Mercury 013 U n/a n/a nfa n/a n/a 0.12 U 0.04 UNickel . - 10 n/a n/a nfa n/a n/a 16.8 82 LPotassium 540 n/a n/a nfa n/a nfa .414 591Selenium 078 K n/a nfa nfa n/a nfa 0.34 U .-- --o:4aU-J-Silver 15 L n/a n/a nfa nfa nfa 0.7 UL .. --0-.64 USodium 313 n/a nfa nfa n/a nfa 104 112Thallium 072 U n/a nfa n/a nfa nfa 0.65 U 0.48 UVanadium 259 n/a nfa nfa nfa n/a 132 16.4Zinc 107 J n/a nfa nfa nfa nfa 17.1 J 89.8 J
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SAMPLE 10'

LOCATION

52·5871-08 52·5871 ·oe·oup 52·5872-06 52·5873·06 52·5874·06 52·5875·06 52·5876-06 58-02-03

IVOLATILES I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg I
I iii I I I I I I

1,2.4-Trichlorobenzene

l,2'Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

430 U I nfa I 410 U J 400 U I 380 U I 350 U I 390 U I 400 UJ

430 U I nfa I 410 U I 400 U I 380 U I 350 U I 390 U I 400 U

430U I nfa I 410U I 400U I 380U I 350U I 390U I 400U

430U I nfa I 410U I 400U I 380U I 350U I 390U I 400U

SEMIVOLATILES I ugfkg I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg

2,2'-Oxybls( l·chloropropane) I 430 U I nfa I 410 U I 400 U I 380 U I 350 U I 390 U I 400 U

2,4,5-Trichlorophenol I 1100 U I nfa I 1000 U I 1000 U I 950 U I 890 U I 970 U I 970 U

2,4,6-Trichlorophenol I 430 U I nfa I 410 U I 400 U I 380 U I 350 U I 390 U I 400 U

2,4-Dichlorophenol I 430 U I nfa I 410 U I 400 U I 380 U I 350 U I 390 U I 400 U

2.4-Dimelhylphenol I 430 U I nfa I 410 U I 400 U I 380 U I 350 U I 390 U I 400 U

2,4-Dinilrophenol I 1100 U I nfa I 1000 U I 1000 U I 950 U I 890 U I 970 U I 970 UJ

2,4-Dinilrololuene I 430 U I nfa I 410 U I 400 U I 380 U I 350 U I 390 U I 400 U

2,6-Dinilrololuene I 430 U I nfa I 410 U I 400 U I 380 U I 350 U I 390 U I 400 U

2-Chloronaphlhalene 430 U nfa 410 U 400 U 380 U 350 U 390 U 400 U

2-Chlorophenol 430 U nfa 410 U 400 U 380 U 350 U 390 U 400 -U--

2·Melhylnaphlhalene 430 U nfa 410 U 400 U 380 U 350 U 390 U 400 U

1

2-MelhYIPhenOI 430 U nfa 410 U 400 U 380 U 350 U 390 U 400 U

2-Nilroaniline 1100 U nfa 1000 U 1000 U 950 U 89G U . 970 U ?!~ .~
2-Nilrophenol 430 U nfa 410 U 400 U 380 U 350 U 390 U 400 U

3,3'-Dichlorobenzidine I 430 U I nfa I 410 U I 400 U I 380 U I 350 U I 390 U I 400 U

3-Nilroaniline I 1100 U I nfa I 1000 U I 1000 U I 950 U I 890 U I 970 U I 970 U

4,6-Dinilro-2-melhylphenol I 1100 U I nfa I 1000 U I 1000 U I 950 U I 890 U I 970 U I 970 U
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SAMPLE 1.0.: 52-5871-0B 52-5871-0B-DUP 52-5872-06 52-5873-06 52-5874-06 52-5875-06 52-5876-06 58-02-03LOCATION

..

SEMIVOLATILES ug/kg ug/kg ug/kg ._- ug/kg ug/kg ug/kg ug/kg ug/kg4-Bromophenyl-phenylelher 430 U n/a 410 U 400 U 380 U 350 U 390 U 400 U4-Chloro-3-melhylphenol 430 U n/a 410 U 400 U 380 U 350 U 390 U 400 U4-Chloroaniline 430 U n/a 410 U 400 U 380 U 350 U 390 U 400 UJ4-Chlorophenyl Phenyl Elher 430 U n/a 410 U 400 U 380 U 350 U 390 U 400 U4-Melhylphenol 430 U n/a 410 U 400 U 380 U 350 U 390 U 400 U4-Nilroaniline 1100 U n/a 1000 U - 1000 U 950 U 890 U 970 U 970 U4-Nitrophenol 1100 U n/a 1000 U 1000 U 950 U 890 U 970 U 970 U
;

Acenaphlhene 430 U n/a 410 U 400 U 380 U 350 U 390 U 170 JAcenaphlhylene 430 U n/a 410 U 400 U 380 U 350 U 390 U 400 UAnthracene 98 J n/a 410 U 400 U 380 U 350 U 390 U 470Benzo(a)anlhracene 620 n/a 410 U 400 U 380 U 350 U 390 U 1100Benzo(a)pyrene 640 n/a 410 U 400 U 380 U 350 U 390 U 1000Benzo(b)f1uoranlhene 710 n/a 410 U 400 U 380 U 350 U 390 U 1500Benzo(g,h,i)perylene 140 J n/a 410 U 400 U 380 U 350 U 390 U 760Benzo(k)f1uoranlhene 510 n/a 410 U 400 U 380 U 350 U 390 U 460Bis(2-chloroethoxy)melhane 430 U n/a 410 U 400 U 380 U 350 U 390 U 400 UBis(2-chloroelhyl)elher 430 U n/a 410 U 400 U 380 U 350 U 390 U 400U-
410 U 800 380 U 350 U 390 U "---'-----

Bis(2-elhylhexyl)phlhalale 430 U n/a
14,; IJBUlylbenzylphlhalate 430 U n/a 410 U 400 U 380 U 350 U 390 U '--405 U---Carbazole 430 U n/a 410 U 400 U 380 U 350 U 390 U . '----uDJ-

400 U 380 U 350 U 390 U -
1100

Chrysene 700 n/a 42 J
Di-n-bulylphthalale 430 U . n/a 410 U 400 U 380 U 350 U 390 U 400 UDi-n-octylphthalate 430 U n/a 410 U 400 U 380 U 350 U 390 U 400 UDibenz(a.h)anlhracene 80 J n/a 410 U 400 U 380 U 350 U 390 U 400 U

~,~_:

*
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SAMPLE 1.0.: 52-5871-08 52-5871-08-DUP 52-5872-06 52-5873-06 52-5874-06 52-5875-06 52-5876-06 58-02-03

LOCATION:

.

SEMIVOLATILES ug/kg ug/kg uglkg ug/kg ug/kg ug/kg ug/kg ug/kg

Dibenzofuran 430 U nfa 410 U 400 U 380 U 350 U 390 U 88 J

Diethylphthalate 430 U nfa 410 U 400 U 380 U 350 U 390 U 400 U
Dimethylphthalate 430 U nfa 410 U 400 U 380 U 350 U 390 U 400 U
Fluoranthene 1100 n/a 68 J 400 U 380 U 350 U 390 U 1600

Fluorene 430 U nfa 410 U 400 U 380 U 350 U 390 U 210 J

Hexachlorobenzene 430 U nfa 410 U 400 U 380 U 350 U 390 U 400 U

Hexachlorobutadiene 430 U nfa 410 U 400 U 380 U .350 U 390 U 400 U

Hexachlorocyclopentadiene 430 U nfa 410 U 400 U 380 U 350 U 390 U 400 U

Hexachloroethane 430 U nfa 410 U 400 U 380 U 350 U 390 U 400 U

Indeno( l,2,3-cd)pyrene 320 J nfa 410 U 400 U 380 U 350 U 390 U 760

Isophorone 430 U nfa 410 U 400 U 380 U 350 U 390 U 400 U

N-Nttroso-di-n-propylamine 430 U nfa 410 U 400 U 380 U 350 U 390 U 400 UJ

N-Nitrosodiphenylamine (1) 430 U nfa 410 U 400 U 380 U 350 U 390 U 400 U

Naphthalene 430 U nfa 410 U 400 U 380 U 350 U 390 U ~1 J I
Nitrobenzene 430 U nfa 410 U 400 U 380 U 350 U 390 U . ---::' c, :-1- It-·- -·:iPentachlorophenol 1100 U nfa 1000 U 1000 U 950 U 8!-l0 U 970 U -_. _~:~I l_' II
Phenanthrene 430 nfa 410 U 400 U 380 U 350 U 390 U I ........

Phenol 430 U nfa 410 U 400 U 380 U 350 U 390 U
,- -- ..._.---
i ·;"C; 1.1 I

Pyrene 980 nfa 67 J 400 U 380 U .~:~() U 1~~·.~~~90 U -'-=-~~~.:=i•..
VOLATILES ug/kg ugfkg ugfkg ug/kg ugfkg lIylkg ugfkg

,----_ ..-;;---'
"U",Y

1,1.1-Trichloroethane 65 UJ 56 UJ 5.2 U 5.9 U 5.5 U n/a 5.1 U 12 UJ

1,1.2,2-Tetrachloroethane 65 UJ 56 UJ 52 U 5.9 U 5.5 U n/a 5.1 U 12 UJ

1,1,2-Trichloroethane 65 UJ 56 UJ 5.2 U 5.9 U 5.5 U nfa 5.1 U 12 UJ
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SAMPLE 1.0.: S2·SB71·08 S2·SB71·08·0UP S2-SB72·06 S2·SB73-06 S2-SB74-06 S2-SB75-06 S2-SB76-06 SB-02-03LOCATION:

.

-

VOLATILES ugfkg ugfkg ugfkg ug/kg ug/kg ugfkg ugfkg ugfkg1.I-Dichloroelhane 6.5 UJ 5.6 UJ 5.2 U 59 U 5.5 U nfa 5.1 U 12 UJ1.I-Dichloroethene 65 UJ 56 UJ 5.2 U 5.9 U 5.5 U nfa 51 U 12 UJ1.2-Dichloroelhane 65 UJ 56 UJ 52 U 5.9 U 5.5 U nfa 5.1 U 12 UJ.1.2-Dichloroethene (Total) 65 UJ 56 UJ 52 U 5.9 U 55 U nfa 5.1 U 12 UJ1.2-Dlchloropropane 65 UJ 5'6 lJJ 52 U 59 U 5.5 U nfa 5.1 U 12 UJ4 ..... '2·Bulanone 26 lJJ 2rUJ 21 U 23 U 10 B nfa 4.5 J 20 J ;2·tfe.anone 26 UJ ·--22U}-- 21 U 23 U 22U nfa 20 U 12 UJ4.Melhyl·2·pentanone 26 UJ . --22-UJ-- 21 U 23 U 22 U nfa 20 U 12 UJAcetone 31 B 16 B 15 B 23 B 40 B nfa 18 B 100 BBenzene 65 UJ 56 UJ 52 U 5.9 U 55 U nfa 5.1 U 12 UJBromodichloromelhane 65 LJJ . --56-UJ 52 U 5.9 U 55 U nfa 5.1 U 12 UJBromoform 65UJ-- --56"UJ 52 U 5.9 U 5.5 U nfa .5.1 U 12 UJBromomelhane 13 UJ 11 UJ 10 U 12 U 11 UR nfa 10 U 12 UJCarbon Disulfide 65 UJ 56 UJ 52 U 5.9 U 5.5 U nfa 5.1 U 12 UJCarbon Tetrachloride 65 UJ 56 UJ 52 U 5.9 U 5.5 U nfa 5.1 U 12 uj-Chlorobenzene 65 UJ 56 UJ 5.2 U 5.9 U 55 U nfa 5.1 U 12 I JJChloroelhane 13 UJ 11 UJ 10 U 12 U 11 U nfa tOU 12 :.n-
--- --_._--Chloroform 65 UJ 56 UJ 52 U 5.9 U 5.5 U nfa 51 U 12 IU

1 ___ .- .,_
Chloromethane 13 UJ 11 UJ 10 U 12 U 11 U nfa

---1(j[J_.
12 I.'Dibromochloromelhane 65 UJ 56 UJ 5.2 U 5.9 U 55 U nfa -···S.rG··-·· '--12 lJJ-Elhylbenzene 6.5 UJ 56 UJ 52 U 5.9 U 5.5 U nfa 5.1 U 12 UJMelhylene Chloride 6.5 UJ 56 UJ 5.2 U 5.9 U 5.5 UJ nfa 1.5 J 18 BStyrene 6.5 UJ 56 UJ 5.2 U 5.9 U 5.5 U nfa 5.1 U 12 UJTelrachloroelhene 6.5 UJ 56 UJ 3.6 J 5.9 U 55 U nfa 5.1 U 12 UJ

."

';:
'..

~...~~
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SAMPLE 1.0.:

LOCATION:

S2-S871-08 S2-SB71-08·DUP S2-S872-06 S2·S873-06 S2-SB74-06 S2-S875·06 S2·S876-06 S8·02·03

VOLATILES

Toluene

Trichloroethene

Vinyl Chloride

Xylene (Total)

cis-l,3-Dichloropropene

trans·l,3-Dichloropropene

uglkg I uglkg I ug/kg I uglkg I uglkg I uglkg I ug/kg I ug/kg

37B I 2.2B I 5.2U I 1.7B I 5.5U I n/a I 1.6B I 2J

1 6 J I 2.3 J I 5.2 U I 5.9 U I 5.5 U I n/a I 5.1 U I 12 UJ

13 UJ I 11 UJ I lOU I 12 U I 11 U I n/a I lOU I 12 UJ

28J I 1.3J I 5.2U I 5.9U I 5.5U I 'n/a I 5.1U j 12UJ

6.5 UJ I 5.6 UJ I 5.2 U I 5.9 U I 5.5 U I n/a I 5.1 U I 12 UJ

6.5UJ I 5.6UJ I 5.2U I 5.9U I 5.5U I n/a I 5.1U I 12UJ

PESTICIDES I uglkg I uglkg I uglkg I uglkg I uglkg I uglkg I uglkg I ug/kg

4,4'-000 I n/a I n/a I n/a I n/a I n/a I nla I n/a I 4 U

4,4'·ODE I n/a I n/a I n/a I n/a I n/a I nla I n/a I 4 U

4,4'-00T I n/a I n/a I nla I n/a I n/a I n/a I n/a I 4 U

Aldrin I n/a I n/a I n/a I nla I nla I n/a I n/a I 2.1 U

Alpha-BHC I n/a I n/a I n/a I n/a I n/a I nla I n/a I 21 U

Alpha-Chlordane n/a nla nla n/a n/a n/a n/a 2.1 U
I --"-.-

Aroclor·l016 43 U n/a n/a n/a n/a n/a 39 U 40 U

Aroclor-1221 I 87 U I n/a I n/a I n/a I n/a I n/a I 78 U I 81 U

Aroclor-1232 I 43 U I n/a I n/a I n/a I n/a I n/a I 39 U 40 ;,
---"'-'--1'

Aroclor-1242 43 U n/a n/a n/a n/a n/a ~ 39 U ! .:;; ! I ,:
I Aroclor-1248 43 U n/a n/a n/a n/a p:a. 39 U - 1--' ._-

____ J . __• _

Aroclor·1254 43 U n/a n/a n/a n/a II l-i 39 U
I Aroclor-1260 43 U nla n/a nla n/a niii' 39 U j'--'40U--

Bela-BHC I n/a I n/a I n/a I n/a I n/a I n/a I n/a I 2.1 U

Oelta-BHe I n/a I n/a I n/a I n/a I n/a I n/a I n/a I 2.1 U

Oieldrln I n/a I n/a I n/a I n/a I n/a I n/a I n/a I 4 LJ
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SAMPLE 1.0.: 52-5671-08 52"5671-08-DUP 52-5672-06 52-5673-06 52-5674-06 52-5675-06 52-5676-06 56-02-03LOCATION:

.
..

PESTICIDES ugfkg ugfkg ugfkg ... ugfkg ugfkg ugfkg ugfkg ugfkgEndosulfan I nfa nfa nfa nfa nfa nfa nfa 2.1 UEndosulfan II nfa nfa nfa nfa nfa nfa nfa 4 UEndosulfan Sulfate nfa nfa nfa nfa nfa nfa nfa 4 UEndrin nfa nfa nfa nfa nfa nfa nfa 4 UEndrin Aldehyde nfa nfa nfa "'..... nfa nfa nfa nfa 4 UEndrin Ketone nfa nfa nfa nfa nfa nfa nfa 4 U .
Gamma-SHC (Lindane) nfa nfa nfa nfa nfa nfa nfa 2.5 JGamma·Chlordane nfa nfa nfa nfa nfa nfa nfa 2.1 UHeptachlor nfa nfa nfa nfa nfa nfa nfa 21 UHeptachlor Epoxide nfa nfa nfa nfa nfa nfa nfa 2.1 UMethoxychlor nfa nfa nfa nfa nfa nfa nfa 21 UToxaphene nfa nfa nfa nfa nfa nfa nfa 210 U

'.~
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SAMPLE 10: 58·0:1-04 58·02-05 58-0:1-06 58-02-09 58-02-101298 5B-02-11 5B-02-12 5B-02-13

LOCATION

..

.

INORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg mglkg mg/kg mg/kg

Aluminum 9280 J 6530 J 6720 J 15700 nfa 5490 12900 9930

Antimony 10.1 U 7.6 U 8 U 11 UL 8.2 BN 79.3 L 8.1 UL 8.1 UL

Arsenic 2.5 B 1.5 B 2.1 B 3.8 J nfa 5.2 K 19.6 4.5

Barium 216 272 49.6 105 nfa 188 66.7 90.4

Beryllium 046 028 0.5 1.3 B nfa 0.41 1.4 0.89

Cadmium 072 U 0.54 U 0.57 U 3.8 B 43 36.7 0.78 K 1.2 K

Calcium 4200 2080 3260 643B nfa 49800 13200 4060

Chromium 61 4 K 8.3 15.7 nfa 3810 408 25

Cobalt 35 45 8.5 7.2 B nfa 24.8 13.1 8.2

Copper 79 J 46 J 12.2 J 10.1 515 254 30.8 195

Cyanide nfa nfa nfa 1.8 UL nfa nfa nfa nfa

Iron 9150 4000 10100 14400 nfa 103000 31100 15400

Lead 25 J 1.5 J 3.3 J 96.5 J 93.2 E 53.5 L 323 L 63 L

Magnesium 2880 1610 2290 1720 B nfa 3300 11100 ~.~ '1:0

Manganese 146 324 925 718_ nfa 552 499 :2-0--
Mercury 006 U 005 U 0.05 U 012 U nfa 0.8 0.05 U n-i---

Nickel 31 L 36 L 5.8 L 17.1 B nfa -'-97 L 249 1~-0·-L--

..----
Potassium 196 110 419 532 B nfa 503 2430 /·iJ

Selenium 0.72 UJ 0.54 UJ 0.57 UJ 1 UL nfa 0.6 U 0.58 U (j-GBlJ--

0.76 U 2.2 U 317
-156 0.78 UJ O.:;i"-~Silver 0.96 U 0.73 U

69.3 B 658 B 460 B nfa
--

110 195 t): iSodium 85.1 B

Thallium 0.72 U 0.54 U 0.57 U 0.41 U nfa 0_73 B 077 B 0.58 U

Vanadium 119 5.7 13.7 27.6 nfa 13.3 L 48.5 258

Zinc 68 J 5.2 J 8.6 J 60 476 155 875 61 8
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SAMPLE 1.0.: 58-02-04 58-02-05 58-02-06 58·02·09 58·02·101298 58·02·11 58·02·12 58·02-13LOCATION:

.

.-
j VOLATILES I ug/kg I ug/kg I ug/kg I ug/kg I ugfkg I ug/kg I ug/kg I ug/kg I

1,2,4-Trichlorobenzene n/a 360 UJ n/a 400 U n/a 580 U n/a n/a1,2-Dichlorobenzene n/a 360 U n/a 400 U n/a 580 U nfa nfa1,3-Dichlorobenzene n/a 360 U ilia 400 U n/a 580 U nfa nfa1,4-Dichlorobenzene n/a 360 U nfa .- 68 J n/a 580 U n/a n/aSEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ugfkg ug/kg ug/kg ug/kg
"

2.2'-Oxybis( 1-chloropropane) n/a 360 UJ n/a nfa n/a 580 U n/a n/a2,4.5-Trichlorophenol n/a 870 U nfa 960 U nfa 1400 U n/a nfa2.4.6-Trichlorophenol n/a 360 U nfa 400 U n/a 580 U n/a n/a2,4-Dichlorophenol n/a 360 U n/a 400 U nfa 580 U n/a nfa2,4-Dimethylphenol n/a 360 U nfa 400 U n/a 580 U nfa n/a2,4 -Dinitrophenol n/a 870 UJ nfa 960 U n/a 1400 U n/a nfa2,4-Dinitrololuene n/a 360 U nfa 400 U nfa 580 U n/a nl]2,6·Dinitrololuene n/a 360 U n/a 400 U nfa 580 U nfa nia --2-Chloronaphthalene n/a 360 U nfa 400 U nfa 580 U n/a n.'J2-Chlorophenol n/a 360 U nfa 400 U nfa 580 U n/a
---,-

n/.]2·Melhylnaphlhalene n/a 360 U nfa 110 J nfa 580 U , nfa ri7-a----
-- ._----2-Melhylphenol n/a 360 U n/a 400 U nfa 580 U nfa nl;)-_._-2-Nltroaniline n/a 870 U nfa 960 U nfa 1400 U nfa f1::l

580 U n/a -2-Nilrophenol n/a 360 U nfa 400 U nfa n/a3,3'-Dichlorobenzidine n/a 360 UJ nfa 400 nfa 580 U nfa n/a3-Nilroaniline n/a 870 UJ nfa 960 U nfa 1400 U nfa n/a4,6-Dinitro-2-methylphenol n/a 8/0 U n/a 960 U n/a 1400 U nfa n/a

.''';
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SAMPLE 1.0.: 5B-02-04 5B-02-05 5B-02-06 5B-02-09 5B-02-101298 5B-02-11 5B-02-12 5B-02-13

LOCATION:

.

SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ugfkg ug/kg

4-Bromophenyl-phenylether nfa 360 U n/a 400 U nfa 580 U nfa nfa

4-Chloro-3-methylphenol nfa 360 U nfa 400 U n/a 580 U nfa nfa
4-Chloroaniline nfa 360 U n/a 400 U nfa 580 U nfa n/a

4-Chlorophenyl Phenyl Ether nfa 360 U nfa 400 U nfa 580 U nfa nfa

4-Methylphenol nfa 360 U nfa nfa nfa 580 U nfa nfa

4-Nitroaniline nfa 870 UJ nfa 960 U nfa 1400 U nfa nfa

4-Nilrophenol nfa 870 U n/a 960 U nfa 1400 U nfa nfa

Acenaphlhene nfa 360 U nfa 390 J nfa 580 U nfa nfa

Acenaphlhylene nfa 360 U n/a 400 U nfa 580 U nfa nfa

Anthracene nfa 360 U nfa 570 J nfa 580 U nfa n/a

Benzo(a)anthracene nfa 360 U nfa 1500 nfa 120 J nfa nfa

Benzo(a)pyrene nfa 360 U nfa 1390 nfa 94 J nfa nfa

Benzo(b)fluoranthene nfa 360 U nfa 1900 nfa 120 J nfa nfa

Benzo(g.h,i)perylene nfa 360 U nfa 745 J nfa 66 J nfa --
II/a

Benzo(k)f1uoranthene nfa 360 U nfa 965 nfa 580 U nfa ""-
11';)

Bis(2-chloroethoxy)methane nfa 360 U nfa 400 U nfa 580 U nfa
--_ ....-

:'.,'

Bis(2-chloroethyl)ether nfa 360 U nfa 400 U nfa 580 U nfa --
i;,.!

Bis(2-ethylhexyl)phlhalale nfa 980 J nfa 130 B nfa 820 B nfa
"'-'-

IlfOJ

Butylbenzylphlhalale nfa 360 U nfa 55 nfa 580 U nfa nfa

Carbazole nfa 360 U nfa 220 J nfa 580 U nfa nfa

Chrysene nfa 360 U nfa 1510 J nfa 70 J nfa nfa

Di-n-bulylphlhalale nfa 360 U nfa 77J nfa 64 J nfa nfa

Di-n-oclylphthalale nfa 360 U nfa 400 U nfa 580 U nfa nfa

Dibenz(a,h)anlhracene nfa 360 U nfa 145 J nfa 580 U nfa nfa
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SAMPLE 1.0.: 58-02-04 58-02-05 58-02-06 58-02-09 58-02-101298 58-02-11 58-02-12 58-02-13LOCATION:

-

SEMIVOLATILES uglkg uglkg uglkg ',: uglkg uglkg uglkg uglkg uglkgDibenzofuran n/a 360 U n/a 169 J n/a 580 U n/a nlaDiethylphlhalate n/a 360 U nla 400 U n/a 580 U n/a n/aDimelhylphthalale n/a 360 U n/a 400 U n/a 580 U n/a n/aFluoranlhene n/a 360 U n/a 2200 n/a 260 J n/a n/a"Fluorene n/a 360 U n/a 305 J n/a 580 U n/a n/a----_. '.He. achlolobenlene nla --3i3iru-- n/a 400 U n/a 580 U n/a n/a'tie';achlorobulad.ene n/a '--3GO'U--- n/a 400 U n/a 580 U n/a n/a·tte. achlorocyclorentad,ene nla - '--3lio-iTJ-- ilIa 400 U n/a 580 U n/a n/atie;achloroelhane ---- --_.----- '--)60-U--
400 U --,

580 U n/a n/a
n/a ilIa n/a.

Indeno! 1.2.3,cd)pYrene . ---360-iJ
810 580 U n/a ilia

nla n/a n/a-------- ---360"lj 400 U 580 U n/a ilia

Isophorone nla n/a n/aN-N'troso-dl·n.propylamllle n/a 360 UJ n/a 400 U n/a 580 U n/a n/aN·Nllrosodlphenylamine ! 1) n/a 360 U n/a 400 U n/a 580 U n/a n/aNaphthalene n/a 360 U n/a 170 J n/a 580 U n/a n/aN,trobenzene n/a 360 U n/a 400 U n/a 580 U n/a n/aPentachlorophenol n/a 870 U n/a 960 U n/a 62 J n/a n/a
2350 120 J n/a -

Phenanthrene n/a 360 U n/a n/a n:a
580 U n/a

.. _-_._--Phenol n/a 360 U n/a 400 U n/a nlaPyrene n/a 42 J n/a 2700 J n/a 170 J n/a n/a-
VOLATILES ug/kg ug/kg uglkg uglkg uglkg ug/kg ug/kg ug/kg1,1,1-Trichloroelhane 12 U 12 U 11 U 11 U n/a 12 U 1500 U 27 U1,1.2.2-Telrachloroethane 12 U 12 U 11 U 11 U nla 12 U 1500 U 27 U1.1.2-Trichloroelhane 12 U 12 U 11 U 11 U n/a 12 U 1500 U 27 U
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SAMPLE 1.0.: 5B-02-04 5B-02-05 5B-02-06 5B-02-09 5B-02-101298 5B-02-11 5B-02-12 5B-02-13

LOCATION

.

VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

1.1-Dichloroethane 12 U 12 U 11 U 11 U n/a 12 U 1500 U 27 U

1.1-Dichloroethene 12 U 12 U 11 U 11 U n/a 12 U 1500 U 27 U
1.2-Dichloroethane 12 U 12 U 11 U 11 U n/a 12 U 1500 U 27 U

1.2-Dichloroelhene (Total) 12 U 12 U 11 U 11 U n/a 12 U 1500 U 27 U

1.2-Dichloropropane 12 U 12 U 11 U 11 U n/a 12 U 1500 U 27 U

2-Butanone 12 U 12 U 11 U 11 U n/a 12 U 1600 B 27 U

2-Hexanone 12 U 12 U 11 U 11 U n/a 12 U 1500 U 27 U

4-Melhyl-2-pentanone 12 U 12 U 11 U 11 U n/a 12 U 1500 U 27 U

Acetone 12 U 12 U 11 U 11 U n/a 89 J 1400 B 170

Benzene 12 U 12 U 11 U 1 J n/a 12 U 1500 U 27 U

Bromodichloromethane 12 U 12 U 11 U 11 U n/a 12 U 1500 U 27 U

Bromoform 12 U 12 U 11 U 11 U n/a 12 U 1500 U 27 U

Bromomethane 12 U 12 U 11 U 11 U nla 12 U 360 J ij U

Carbon Disulfide 12 U 12 U 11 U 11 U nla 12 U 1500 U 2~'TJ-

Carbon Tetrachloride 12 U 12 U 11 U 11 U nla 12 U 1500 U 27'U--
Chlorobenzene 12 U 12 U 11 U 11 U nla 12 U 1500 U ~~-li

Chloroethane 12 U 12 U 11 U 11 U nla 12 U 1500 U --2;' G--'
Chloroform 12 U 12 U 11 U 11 U n/a 12 U 1500 U ---2TU-1

Chloromethane 12 U 12 U 11 U 11 U nla 12 U 810 J
-I--' ----::;-:;---- I

d 1I "

Dibromochloromethane 12 U 12 U 11 U 11 U nla 12 U 1500 U --;;nj---
Ethylbenzene 12 U 12 U 11 U 11 U nla 12 U 1500 U 27 U

Methylene Chloride 18 B 12 B 10 B 11 U nla B B 1300 B 19 B

Styrene 12 U 12 U 11 U 11 U n/a 12 U 1500 U 27 U

Tetrachloroethene 12 U 12 U 11 U 11 U nla 12 U 1500 U 27 U
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SAMPLE 1.0.: 58·02·04 58·02-05 58·02-06 58·02-09 58·02·101298 58·02·11 58-02-12 58-02-13LOCATION:

.

. -

VOLATILES ug/kg ug/kg ug/kg . ug/kg ug/kg ug/kg ug/kg ug/kgToluene 12 U 12 U 11 U 11 U n/a 12 U 1500 U 27 UTrichloroelhene 12 U 12 U 11 U 11 U n/a 12 U 1500 U 27 UVinyl Chloride 12 U 12 U 11 U 11 U n/a 12 U 1500 U 27 UXylene (Total) 12 U 12 U 11 U 11 U n/a 12 U 1500 U 27 U- .cis-l,3-Dichloropropene 12 U 12 U 11 U 11 U n/a 12 U 1500 U 27 U.- .Irans-l,3-Dichloropropene 12 U 12 U 11 U 97.8 J n/a 12 U 1500 U 27 UPESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg :4,4'-DDD n/a 36 U n/a 40 U n/a 45 J 36 UJ n/a4,4'-DDE n/a 36 U n/a 40 U n/a 11 J 3.6 UJ n/a4,4'-DDT n/a 36 U n/a 40 U n/a 5.8 U 36 UJ n/aAldrin n/a 1.8 U n/a 20 U n/a 3.6 1.9 UJ n/aAlpha-BHC n/a 1.8 U n/a 20 U n/a 3 U 1.9 UJ n/a
--Alpha·Chlordane n/a 18 U n/a 20 U n/a 3 U 19 UJ n/aAroclor-l016 n/a 36 U n/a 400 U n/a 58 U 36 UJ nJJAroclor-1221 n/a 73 U n/a 810 U n/a 120 U 73 UJ n/aAroclor-1232 n/a 36 U n/a 400 U n/a 58 U 36 UJ n/aAroclor-1242 n/a 36 U . n/a 400 U n/a 58 U 36 UJ n/aAroclor-1248 n/a 36 U n/a 400 U n/a 58 U 36 UJ n'a

36 uj-- --_..-Aroclor-1254 n/a 36 U n/a 1150 JP n/a 58 U niaAroclor-1260 n/a 36 U n/a 1600 JP n/a 550 36 UJ n/aBela-BHC n/a 1.8 U n/a 20 U n/a 3 U 19 UJ n/aDelta-BHC n/a 18 U n/a 20 U n/a 3 U 1.9 UJ n/aDieldrin n/a 36 U n/a 40 U n/a 5.8 U 3.6 UJ n/a
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SAMPLE 1.0.: 5B-02-04 5B-02-05 5B-02-06 5B-02-09 5B-02-101298 5B-02-11 5B-02-12 5B-02-13

LOCATION:

,

PESTICIDES ug'kg ug'kg ug'kg ug/kg ug/kg ug'kg ug/kg. ug/kg

Endo5ulfan I nfa 1.8 U nfa 20 U nfa 3 U 1.9 UJ nfa

Endo5ullan II nfa 3.6 U nfa 40 R nfa 5.8 U 3.6 UJ nfa

Endosulfan Sulfate nfa 3.6 U nfa 40 U nfa 58 U 3.6 UJ n/a

Endrin nfa 36 U nfa 40 U nfa 5.8 U 18 J nfa

Endrin Aldehyde nfa 36 U nfa 40 U nfa 5.8 U 3.6 UJ nfa

EndrlO Ketone nfa 36 U nfa 40 U nfa 5.8 U 3.6 UJ nfa

Gamma·BUC tl,ndanel nfa 18 U nfa 20 UL nfa 3 U 1.9 UJ nfa

Gamma Chlordane n/a 18 U nfa 20 U nfa 34 J 1.9 UJ nfa

Heptachlor ---- ---,Tu 20 U 3 U 19 UJnJa nJa nJa nfa

Ueptachlor Epolode nfa 18 U nfa 20 U nfa 3.5 J 19 UJ nfa

MelhO-;"ychior
____4_.__ --,au 200 u 30 U 19 UJnJa nfa nfa nfa

TOlaphene nfa 180 U nfa 2000 U nfa 300 U 190 UJ nfa
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SAMPLE 1.0.: 58-02-16 58-02-16-DUP 58-02·17 S8·02·18 58-02·19 58·02-19A 58-02-20 58-02-21lOCATION:

,

-

..
INORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgAluminum 8040 7360 8760 14300 5210 13100 7150 11100Antimony 82 UR 76 UR 8.7 UR 9.2 UR 11.3 UR 94 UR 90.5 L 119 LArsenic 1.4 14 3 49 3.5 3.1 3.9 7.3Barium 32.1 21.6 53.5 61.7 97.2 27.6 147 229Beryllium 0.4 l 0.33 l 0.76 l., 0.74 l 0.32 0.42 0.37 0.65Cadmium 0.36 Ul 0.33 Ul 0.38 UL 0.4 Ul OA9 U OA1U 17.9 5.9Calcium 679 696 2410 6190 74000 1720 40100 13500 -Chromium 48 43 11 19 12A 13.3 3840 54.4Cobalt 15.8. L 5.5 l 5.1 L 8 l 5 L 6A 23.7 l 6.5Copper 16.4 161 94 12 47.2 13.7 308 211Cyanide 0.54 U 056 U 0.59 U 0.61 U 0.67 U 059 U 20A 0.65 UIron 5840 J 4940 J 10300 J 19200 J 8580 13500 99400 22100lead 48 3 11.8 11.7 562 L 8.1 l 40.9 l 776 LMagnesium 791 749 2350 3940 2190 1840 2110 2820-Manganese 1150 515 403 326 294 241 360 3(;9-Mercury 005 U 005 U 0.05 U 006 006 U 0.05 U 077 098-

Nickel 33'-L-- 4 3 L 9.1 L 10.5 l 97 11.3 18.3 29.3Potassium 275 208 511 1000 706 599 329 593Selenium 0.71 Ul 066 Ul 075 Ul 08 Ul 0.99 U 0.82 U 083 U 0.81 USilver 089 Ul 083 UL 0.94 Ul 1 UL 2.1 L 1 Ul 168 17.1Sodium 547 B 629 70.5 90.2 93 B 879 B 43.9 B 191Thallium 0.71 U 066 U 0.75 U 0.8 U 0.99 UL 0.82 U 083 UL 0.81 UVanadium 7A 6.3 16.6 30.1 16.8 K 23A 26.5 K 456Zinc 7.2 J 5.7 J 22.7 J 34.9 J 117 21.9 143 1020

:,:
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SAMPLE 10.: 5B-02-16 5B-02-16-DUP 5B-02-17 5B-02-16 5B-02-19 5B-02-19A 58-02-20 58-02-21

LOCATION:

,

IVOLATILES I uglkg I uglkg I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg I
I

1,2,4-Trichlorobenzene 380 U 370 U n/a 400 U 430 U n/a n/a nfa

1,2-Dichlorobenzene 380 U 370 U n/a 400 U 430 U nfa nfa nfa

1,3-Dichlorobenzene 380 U 370 U nfa 400 U 430 U n/a nfa nfa

1,4-Dichlorobenzene 380 U 370 U n/a 400 U 430 U n/a n/a n/a

SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ugfkg ug/kg ug/kg ug/kg

2,2'-Oxybis( l-chloropropane) 380 U 370 U n/a 400 U 430 U n/a n/a n/a

2,4,5-Trichlorophenol 920 U 910·U n/a 970 U 1000 U n/a n/a n/a

2,4,6-Trichlorophenol 380 U 370 U n/a 400 U 430 U n/a n/a n/a

2,4-Dichlorophenol 380 U 370 U n/a 400 U 430 U n/a n/a n/a

2,4-Dimethylphenol 380 U 370 U n/a 400 U 430 U nfa n/a nfa

2.4-Dinitrophenol 920 U 910 U n/a 970 U 1000 U n/a n/a nfa

2,4-Dinilrololuene 380 U 370 U n/a 400 U 430 U n/a n/a n/a

2,6-Dinilrotoluene 380 U 370 U nfa 400 U 430 U nfa n/a n/a

2-Chloronaphlhalene 380 U 370 U nfa 400 U 430 U nfa nfa nfa

2-Chlorophenol 380 U 370 U nfa 400 U 430 U n/a nfa nfa

2-Methylnaphlhalene 380 U 370 U n/a 400 U 430 U nfa nfa n/a

2-Methylphenol 380 U 370 U nfa 400 U 430 U n/a n/a nfa

2-Nilroaniline 920 U 910 U nfa 970 U 1000 U nfa nfa n/a

2-Nitrophenol 380 U 370 U n/a 400 U 430 U nfa nfa n/a

3,3'-Dichlorobenzidine 380 UJ 370 UJ nfa 400 UJ 430 UJ nfa nfa nfa

3-Nilroaniline 920 U 910 U nfa 970 U 1000 U nfa nfa n/a

4,6-Dinitro-2-melhylphenol 920 U 910 U nfa 970 U 1000 U n/a n/a n/a
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SAMPLE ID.: 5B·02-16 5B-02-16-DUP 5B-02·17 5B-02-18 5B-02-19 5B-02-19A 5B-02-20 5B-02,21

LOCATION:

.

'-'

SEMIVOLATILES ug/kg ug/kg ug/kg :_. ug/kg ug/kg ug/kg ug/kg ug/kg

4-Bromophenyl-phenylether 380 U 370 U n/a 400 U 430 U n/a n/a n/a

4-Chloro-3·melhylphenol 380 U 370 U n/a 400 U 430 U n/a n/a n/a

4-Chloroaniline 380 U 370 U n/a 400 U 430 U n/a n/a n/a

4-Chlorophenyl Phenyl Ether 380 U 370 U n/a 400 U 430 U n/a n/a n/a

4-Methylphenol 380 U 370 U n/a 400 U 430 U n/a n/a n/a

4-Nllroanihne 920 U 910 U n/a 970 U 1000 U n/a n/a n/a

4-Nitrophenol 920 U 910 U n/a 970 U 1000 U n/a n/a n/a

Acenaphlhene 380 U 370 U n/a 400 U 430 U n/a n/a n/a . :.

Acenaphthylene 380 U 370 U n/a 400 U 430 U n/a n/a n/a

Anthracene 380 U 370 U n/a 100 J 430 U n/a n/a n/a

Benzo(a)anthracene 380 U 370 U n/a 230 J 430 U n/a n/a n/a

Benzo(ajpyrene 380 U 370 U n/a 190 J 430 U n/a n/a n/a

Benzo(b)nuoranthene 380 U 370 U n/a 230 J 430 U n/a n/a n/a

Benzo(g,h,i)perylene 380 U 370 U n/a 110 J 430 U n/a n/a n/a

Benzo(k)fluoranthene 380 U 370 U n/a 54 J 430 U n/a n/a n/a

Bis(2-chloroelhoxy)methane 380 U 370 U n/a 400 U 430 U n/a nla n/a
..-

Bis(2-chloroethyl)elher 380 U 370 U n/a 400 U 430 U n/a n/a nla

400 U 430 U
-

Bis(2-elhylhexyl)phlhalale 380 U 370 U n/a n/a n/a n/"
53 J 400 U 430 U n/a

0 __ -

n/a
---

Butylbenzylphthalale 91 J n/a Ill,)
---"--

Carbazole 380 U 370 U n/a 400 U 430 U n/a n/a nhJ

Chrysene 380 U 370 U n/a 200 J 430 U n/a n/a n/a-

Di-n·bulylphthalate 380 U 370 U n/a 400 UJ 430 U n/a n/a n/a

Di-n-oclylphlhalate 380 UJ 370 UJ n/a 400 U 430 UJ n/a n/a n/a

Dibenz(a.h)anlhracene 380 U 370 U n/a 400 U 430 U n/a n/a n/a
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SAMPLE 1.0.: 5B·02-16 5B-02-16-DUP 5B-02-17 5B-02-16 5B-02-19 5B-02-19A 5B-02-20 58-02-21

LOCATION:

,

SEMIVOLATILES ug/kg ug/kg uglkg ug/kg ug/kg ug/kg ug/kg ug/kg

Dibenzofuran 380 U 370 U nfa 400 U 430 U nfa nfa nfa

Diethylphthalate 380 U 370 U nfa 400 U 430 U nfa nfa nfa

Dimethylphthalate 380 U 370 U nfa 400 U 430 U nfa nfa nfa

Fluoranthene 380 U 370 U nfa 360 J 430 U nfa nfa nfa

Fluorene 380 U 370 U nfa 69 J 430 U nfa nfa nfa

Hexachlorobenzene 380 U 370 U nfa 400 U 430 U nfa nfa nfa

Hexachlorobutadiene 380 U 370 U nfa 400 U 430 U nfa nfa nfa

Hexachlorocyclopentadiene 380 U 370 U nfa 400 U 430 U nfa nfa nfa

Hexachloroethane - 380 U 370 U nfa 400 U 430 U nfa nfa nfa

Indenoll,2,3-cd)pyrene 380 U 370 U nfa 100 J 430 U nfa nfa nfa

Isophorone 380 U 370 U nfa 400 U 430 U nfa nfa nfa

N-Nitroso-di-n-propylamine 380 U 370 U nfa 400 U 430 U nfa nfa nfa

N-Nitrosodiphenylamine (1) 380 U 370 U nfa 400 U 430 U nfa nfa nfa

Naphthalene 380 U 370 U nfa 400 U 430 U nfa nfa nfa

Nitrobenzene 380 U 370 U nfa 400 U 430 U nfa nfa nfa

Pentachlorophenol 920 U 910 U nfa 970 U 1000 U nfa nfa nfa

380 U 370 U nfa 380 J 430 U nfa nfa
._--

Phenanthrene ilia

Phenol 380 U 370 U nfa 400 U 430 U nfa nfa iila
1--=---

380 U 370 U nfa 420 430 U nfa nfa nfaPyrene
;:=. .

ugfkg ug/kg ugfkg ug/kgVOLATILES ugfkg ugfkg ug/kg ugfkg

1,l,l-Trichloroethane 11 U 120 UJ 60 U 12 U 13 U 12 U 12 U 1500 U

1,l,2,2-Telrachloroethane It U 120 UJ 60 U 12 U 13 U 12 U 12 UJ 1500 U

1,1,2·Trichloroethane 11 U 120 UJ 60 U 12 U 13 U 12 U 12 U 1500 U
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SAMPLE 1.0.: ·SB·02·16 SB·02-16-DUP SB-02-17 S8-02-18 S8·02-19 S8·02-19A S8-02-20 S8-02-21

LOCATION;

.

,.

VOLATilES ug/kg ug/kg ug/kg .:.~ ug/kg ug/kg ug/kg ug/kg ug/kg

1.1-Dichloroelhane 11 U 120 UJ 60 U 12 U 13 U 12 U 12 U 1500 U

1.1-Dichloroelhel]e 11 U 120 UJ 60 U 12 U 13 U 12 U 12 U 1500 U

1.2·Dichloroethane 11 U 120 UJ 60 U 12 U 13 U 12 U 12 U 1500 U

1.2·Dichloroethene (Total) 11 U 120 UJ 60
.. 12 U 13 U 12 U 12 U 1500 U

1.2-Dichloropropane 11 U 120 UJ 60 U : 12 U 13 U 12 U 12 U 1500 U

2·Bulanone 11 U 120 UJ 60 U" 12 U 13 U 12 U 12 U 1500 U

2-Hexanone 11 U 120 UJ 60 U 12 U 13 U 12 U 12 UJ 1500 U .'

4-Methyl-2-pentanone 11 U 120 UJ 60 U 12 U 13 U 12 U 12 UJ 1500 U

Acetone 93 B 820 B 740 B 70 B 12 B 15 B 11 B 1500 U

Benzene 11 U 120 UJ 60 U 12 U 13 U 12 U 12 U 1500 U

Bromodichloromethane 11 U 120 UJ 60 U 12 U 13 U 12 U 12 U 1500 U

Bromoform 11 U 120 UJ 60 U 12 U 13 U 12 U 12 U 1500 U

Bromomelhane 11 U 120 UJ 60 U 12 U 13 U 12 U 12 U 750 B

Carbon Disulfide 11 U 120 UJ 60 U 12 U 13 U 12 U 12 U 1500 U

Carbon Tetrachloride l1-U-- --120 UJ 60 U 12 U 13 U 12 U 12 U 1500 U

Chlorobenzene 11 U 120 UJ 60 U 12 U 13 U 12 U 12 UJ 1500 U

Chloroethane 11 UJ 120 UJ 60 UJ 12 UJ 13 UJ 12 UJ 12 U 1500 U

11 U 120 UJ 60 U 12 U 13 U 12 U
_.

. 12 U --1500 U--Chloroform

11 U 60 U 12 U 13 U 12 U
-----

Chloromethane 120 UJ 12 U 480 B

Dibromochloromethane 11 U 120 UJ 60 U 12 U 13 U 12 U 12 U 1500 U

Ethylbenzene 11 U 120 UJ 60 U 12 U 13 U 12 U 12 UJ 1500 U

Methylene Chloride 3 B 27 B 17 B 5 B 14 B 12 B 8 B 450 B

Styrene 11 U 120 UJ 60 U 12 U 13 U 12 U 12 UJ 1500 U

Tetrachloroelhene 22 36 J 60 U 12 U 2 J 12 U 12 UJ 1500 U
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SAMPLE I 0,: 5B·02·16 5B·02·16·DUP 5B·02·17 5B·02·16 5B·02·19 SB·02·19A 58·02·20 58·02·21

LOCATION,

.

VOLATILES ugfkg ug/kg ugfkg ug/kg ugfkg ugfkg ugfkg ugfkg

Toluene 11 U 120 UJ 60 U 12 U 13 U 12 U 12 UJ 1500 U

Trichloroelhene 11 U 120 UJ 60 U 4 J 13 U 12 U 2 J 1500 U

Vinyl Chloride 11 U 120 UJ 60 U 12 U 13 U 12 U 12 U 1500 U

Xylene (Tolal) 11 U 120 UJ 60 U 12 U 13 U 12 U 12 UJ 1500 U

cls·l,3·0Ichloropropene 11 U 120 UJ 60 U 12 U 13 U 12 U 12 U 1500 U

Irans·1,3·0.chloropropene 11 U 120 UJ 60 U 12 U 13 U 12 U 12 U 1500 U

PESTICIDES ugfllg uglkg ugfkg ugfkg ug/kg ug/kg ug/kg ugfkg

44',000 J8U 37 U 39 U 4 U 43 U n/a n/a n/a

4,4',OOE 3T'u-- '--nU 39 U 4 U 43 U nfa n/a nfa

4,4'·00T 3S-U-- 37 U 39 U 4 U 43 U n/a nfa nfa

Aldltn 2 U 19 U 2 U 2.1 U 22 U nfa n/a nfa

Alpha·BHC 2 U 19 U 2 U 2.1 U 22 U n/a n/a n/a

Alpha·Chiordane 2 U 19 U 2 U 2.1 U 22 U n/a nfa n/a

Aroclor·1016 38 U 37 U 39 U 40 U 43 U nfa nfa n/a

Aroclor·1221 77U 76 U 79 U 81 U 88 U n/a nfa ,1,'a

Aroclor·1232 38 U 37 U 39 U 40 U 43 U nfa nfa
-_.._--

II. d

··----'1
Aroclor·1242 38 U 37 U 39 U 40 U 43 U n/a nfa

_ .r.,~___ .il
Aroclor·1248 38 U 37 U 39 U 40 U 43 U n/a nfa r,··, .

Aroclor·1254 38 U 37 U 39 U 40 U 43 U nfa nfa
-..- ._.-

r.:a
.. ,

Aroclor·1260 38 U 37 U 39 U 40 U 43 U nfa nfa n/a

Bela·BHC 2 U 19 U 2 U 2,1 U 2,2 U nfa nfa nfa

Delta·BHC 2 U 1.9 U 2 U 2.1 U 22 U nfa nfa nfa

Dieldrin 38 U 3.7 U 3.9 U 4 U 4.3 U nfa nfa nfa
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SAMPLE 10.: 58-02-16 58-02-16-0UP 58-02-17 58-02-18 58-02-19 58·02-19A 58-02-20 58-02-21

LOCATION

.

PESTICIDES ug/kg ug/kg ug/kg .- ug/kg ug/kg ug/kg ug/kg ug/kg

Endosulfan I 2 U 1.9 U 2 U _. 2.1 U 2.2 U n/a n/a n/a

Endosulfan II 3.8 U 3.7 U 3.9 U 4 U 4.3 U n/a n/a n/a

Endosulfan Sulfate 38 U 3.7 U 3.9 U 4 U 4.3 U n/a n/a n/a

Endrin 38 U 3.7 U 3.9 U 4 U 43 U n/a n/a n/a

Endrin Aldehyde 38 U 3.7 U 3.9 U 4 U 43 U n/a n/a n/a

Endrin Ketone 3.8 U 3.7 U 3.9 U _. 4 U 4.3 U n/a n/a n/a

Gamma-BHC (Lindane) 2 U 1.9 U 2 U 2.1 U 2.2 U n/a n/a n/a

Gamma-Chlordane 2 U 19 U 2 U 2.1 U 22 U n/a n/a n/a

Heplachlor 2 U 19 U 2 U 2.1 U 22 U n/a n/a n/a

Heptachlor Epoxide 2 U 19 U 2 U 2.1 U 22 U n/a n/a n/a

Methoxychlor 20 U l"gu-- 20 U 21 U 22 U n/a n/a n/a

Toxaphene 200 U 190 U 200 U 210 U 220 U n/a nla n/a
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SUMMARY OF ANALYTICAL RESULTS FOR AREA 2 SUBSURFACE SOIL

NAWC WARMINSTER, PENNSYLVANIA

SAMPLE 1.0.:

LOCATION:

5B·02·22 5B·02·24 5B-02·24·DUP 5B-02-28 5B·02·29 SB·02-30 SB·02·31A 58·02·32

INORGANICS mg/kg I mg/kg I mg/kg I mg/kg I mg/kg I mg/kg I mg/kg I mg/kg

! :"

Aluminum I 14900 I 16900 I 12300 I 17000 I 17500 I 15200 I 18500 I 23200

Antimony I 8.2 UR I 13.3 L I 10.2 UR I 9.7 UR I 7.7 UR I 104 UR I 14.2 J I 15.9 J

Arsenic I 48 I 1.6 I 1.6 I 5.5L I 6.7L I 3.6L I 6.3L I 16.7L

Barium I 44.5 I 92.6 I 75.3 I 85.1 I 379 I 79.2 I 62.8 I 417

Beryllium I 072 I 1.7 I 0.96 I 1 I 0.54 I 1.3 I 0.72 I 0.81

Cadmium I 036 U I 0.4 U I 0.45 U I 0.42 U I 0.33 U I 0.45 U I 0.48 B I 293

Calcium I 1160 I 1150 I 725 I 1080 I 437 I 387 I 565 I 11400

Chromium I 281 I 157 I 11.2 I 231 K I 206 K I 125 K I 384 K -l 166 K
Chromium, Hexavalent n/a n/a n/a n/a 3.59 L n/a n/a 1 UR II
Cobalt I 66 I 113 I 11 I 11.7 I 7.5 I 137 I 7.6 I 12.7

Copper I 153 I 216 I 19.8 I 10.7 J I 13.5 J I 6.5 J I 14 J I 933 J

Cyanide I 06 U I 0.64 U I 0.62 U I 0.74 U I 0.61 U I 0.62 U I 0.6 U I 0.63 U

Iron 20500 18200 11100 21900 J 21800 J 11500 J 20800 64400 J

I Lead 96 L 6.8 L 5.2 L 13 B 9.5 B 9.5 B 19.2 B . ~ 7!"T=r:
Magnesium 2400 5050 2320 2320 2450 1470 2360 3:JL.!1'

Manganese 265 368 615 610 220 844 388 124011
I ---Mercury 008 0.06 U 0.05 U 0.07 U 0.07 0.05 U 006 U 0 51 I!

Nickel 124 35.2 14.9 13.1 B 13.5 B 109 B 12.2 B ---I-i;- , --1/
Potassium 984 1840 917 548 791 :'.16 852

Selenium 072 U 08 U 0.89 U 0.85 UL 0.67 UL 09' UL : 0.81 UL "0,' ,-i·ii·.--
Silver 09 UL 1 UL 1.1 UL 1.1 UJ 0.84 UJ 1.1 UJ 1 UJ ,ii' ~:--
Sodium 521 B 71.5 B 66.1 B 63.4 B 565 B 814 B 574 B 20'9--

Thallium I 072 U I 08 U I 089 U I 085 UL I 0.67 UL I 09 UL I 0.81 UL I 0.84 UL

Vanadium I 389 I 263 I 17.6 I 417 I 38 I 21 I 372 I 48.5
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SAMPLE 1.0.: 56-02-22 S6-02-24 56-02·24-DUP 56-02-28 56-02·29 56-02-30 56-02-31A 56-02-32

LOCATION:

INORGANICS mg/kg mg/kg mg/kg, mg/kg mg/kg mg/kg mg/kg mg/kg

Zinc 41 35.7 16.7 35.6 J 30 J 20.9 J 470 J 2270 J

VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

1.2.-,j.T"chlo,obenzene ·----iii;i----- -----n·/-a-·--- ----n/-a--- n/a 410 U
------ ------- --il00u--n/a n/a

1,2·Dlchlorobenzene n/a n/a n/a n/a 410 U n/a n/a 2100 U

1,3-Dichlorobenzene n/a n/a n/a n/a 410 U n/a n/a 2100 U

1,4-Dichlorobenzene n/a n/a n/a n/a 410 U n/a n/a 2100 U

SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

2,2'·Oxybis( l·chloropropanej n/a n/a n/a n/a 410 U n/a n/a 2100 U

2,4,5-Trichlorophenol n/a n/a n/a n/a 990 U n/a n/a 5000 U

2,4,6-Trichlorophenol n/a n/a n/a n/a 410 U n/a n/a 2100 U

2,4-Dichlorophenol n/a n/a n/a n/a 410 U n/a n/a 2100 U

2,4-Dimelhylphenol n/a n/a n/a n/a 410 U n/a n/a 2100 U

2,4 -Dinitrophenol n/a n/a n/a n/a 990 U n/a n/a 5000 U

2,4·Dinilrololuene n/a n/a n/a n/a 410 U n/a n/a 2100 U

2,6-Dinitrotoluene n/a n/a n/a n/a 410 U n/a n/a 2100 U

2-Chloronaphthalene n/a n/a n/a n/a 410 U n/a n/a 2100 U

2-Chlorophenol n/a n/a n/a n/a 410 U n/a n/a 2100 lJ

'TMelhYinaphltlalene
..-_. ---;;i;i---- --'410-0-- ---n-/;--- --2100---U-n/a n/a n/a n/a

2-Melhylphenol n/a n/a n/a n/a 410 U n/a n/a 2100 U

2-Nilroaniline n/a n/a n/a n/a 990 U n/a n/a 5000 U

2-Nilrophenol n/a n/a n/a n/a 410 U n/a n/a 2100 U

3,3'-Dichlorobenzidine n/a n/a n/a n/a 410 U n/a n/a 2100 U

3-Nilroaniline n/a n/a n/a n/a 990 U n/a n/a 5000 U
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SAMPLE 1.0.:

LOCATION:

5B-02-22 5B-02-24 5B-02-24-DUP 5B-02-28 5B-02-29 5B-02-30 5B-02-31A 5B-02-32

SEMIVOLATILES I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg lug/kg

4,6-Dinitro-2-melhylphenol I n/a I n/a I n/a I n/a I 990 U I n/a I n/a I 5000 U

4-Bromophenyl-phenylether I n/a I n/a I n/a I n/a I 410 U I n/a I n/a I 2100 U

4-Chloro-3-methylphenol I n/a I n/a I n/a I n/a I 410 U I n/a I n/a I 2100 U

4-Chloroaniline I n/a I n/a I n/a I n/a I 410 U I n/a I n/a I 2100 U

4-Chlorophenyl Phenyl Ether I n/a I n/a I n/a I n/a I 410 U I n/a I n/a I 2100 U

4-Methylphenol I n/a I n/a I n/a I n/a I 410 U I n/a I n/a I 2100 U

4-Nitroaniline I n/a I n/a I n/a I n/a I 990 U I n/a I n/a I 5000 U

4-Nitrophenol I n/a I n/a I n/a I n/a I 990 U I n/a I n/a I 5000 U

Acenaphlhene I n/a I n/a I n/a I n/a I 410 U I n/a I n/a I 2100 U

Acenaphthylene I n/a I n/a I n/a I n/a I 410 U I n/a I n/a I 2100 U

Anthracene I n/a I n/a I n/a I n/a I 410 U I n/a I n/a I 370 J

Benzo(alanthracene I n/a I n/a I n/a I n/a I 410 U I n/a I n/a I 1800 J

Benzo(a)pyrene I n/a I n/a I n/a I n/a I 410 U I n/a I n/a I 1400 J

Benzo(blfluoranlhene n/a n/a n/a n/a 410 U n/a n/a 1400 J

Benzo(g,h,i)perylene n/a n/a n/a n/a 410 U n/a n/a G"!(J~.,--ll
I Benzo(k)fluoranlhene nla nla n/a nla 410 U nla n/a '-j'leu)':;-1

Bis(2-chloroelhoxy)methane n/a n/a n/a n/a 410 U n/a n/a ~o{i ..~=11
Bis(2-chloroelhyl)ether n/a n/a n/a n/a 410 U n/a n/a L1UO lJ L
Bis(2-elhylhexyl)phthalate n/a n/a n/a n/a 200 B n/a n/a 2. ::.,' ':;-' i'

_____.. _.1

Butylbenzylphlhalate n/a n/a n/a n/a 410 U nla n/a 2:' I,. :; I
Carbazole n/a n/a n/a n/a 410 U n/a n/a 2: ,:-,-1
Chrysene n/a n/a n/a n/a 410 U n/a n/a 1700 '''j--

I Di-n-bulylphthalale n/a n/a n/a n/a 410 U n/a n/a I ~~00, _u__
Di-n-oclylphthalale n/a n/a n/a n/a 410 U n/a n/a --r-2100 U



11/11/98
APPENDIX A - TABLE 2

SUMMARY OF ANALYTICAL RESULTS FOR AREA 2 SUBSURFACE SOIL

NAWC WARMINSTER, PENNSYLVANIA

Page 25

SAMPLE 1.0.: 5B-02-22 5B-02-24 5B-02-24-DUP 5B-02-26 5B·02·29 5B·02·30 5B-02·31A 5B·02·32LOCATION:

.

+

SEMIVOLATILES ug/kg ug/kg ug/kg -;--"1 uglkg ug/kg ug/kg ug/kg uglkgDibenz(a,h)anthracene nfa nfa nfa nfa 410 U nfa nfa 2100 UDibenzofuran nfa nfa nfa nfa 410 U nfa nfa 2100 UDielhylphthalate nfa nfa nfa nfa 410 U nfa nfa 2100 UDimethylphthalate nfa nfa nfa nfa 410 U nfa nfa 2100 UFluoranthene nfa nfa nfa nfa 410 U nfa nfa 3200Fluorene nfa nfa nfa
'.:'.-!>' nfa 410 U nfa nfa 2100 UHexachlorobenzene nfa nfa nfa nfa 410 U nfa nfa 2100 UHexachlorobutadiene nfa nfa nfa nfa 410 U nfa nfa 2100 UHexachlorocyclopentadiene nfa nfa nfa nfa 410 U nfa nfa 2100 UHexachloroethane nfa nfa nfa nfa 410 U nfa nfa 2100 UIndeno( 1.2,3·cd)pyrene nfa nfa nfa nfa 410 U nfa nfa 720 JIsophorone nfa nfa nfa nfa 410 U nfa nfa 2100 UN·Nitroso-di·n-propylamine nfa nfa nfa nfa 410 U nfa nfa 2100 UN·Nitrosodiphenyla-mine (1) nfa nfa nfa nfa 410 U nfa nfa 2100 UNaphthalene nfa nfa nfa nfa 410 U nfa nfa 2100 UNitrobenzene nfa nfa nfa nfa 410 U nfa nfa 210U"U-Pentachlorophenol nfa nfa nfa nfa 990 U nfa nfa 5000 UPhenanthrene nfa nfa nfa nfa 410 U nfa nfa 1100"-r-Phenol nfa nfa nfa nfa 410 U nfa n/a 21C'5 i}-Pyrene nfa nfa nfa nfa 410 U nfa nfa 2500

VOLATILES ugfkg ugfkg ugfkg ug/kg ug/kg ug/kg ug/kg ug/kg1.1.1-Trichloroethane 12 U 12 U 12 U nfa 11 U nfa nfa 13 U1.1.2,2-Tetrachloroethane 12 U 12 U 12 U nfa 11 U nfa nfa 13 UJ

-.
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SAMPLE 1.0.: 5B·02·22 5B·02·24 5B·02·24·DUP 5B·02·28 5B·02·29 5B-02·30 5B·02-31A 5B·02·32

LOCATION

.

VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

1,1.2-Trichloroethane 12 U 12 U 12 U n/a 11 U n/a n/a 13 U

1,l·Dichloroethane 12 U 12 U 12 U n/a 11 U n/a n/a 13 U

1,l-Dichloroethene 12 U 12 U 12 U n/a 11 U n/a n/a 13 U

1,2·Dichloroethane 12 U 12 U 12 U n/a 11 U n/a n/a 13 U

1,2-Dichloroethene (Total) 12 U 12 U 12 U n/a 11 U n/a n/a 13 U

1.2·Dichloropropane 12 U 12 U 12 U n/a 11 U n/a n/a 13 U

2·Butanone 12 U 12 U 12 U n/a 11 U n/a n/a 13 U

2·Hexanone 12 U 12 U 12 U n/a 11 U n/a n/a 13 UJ

4·Methyl·2-pentanone 12 U 12 U 12 U n/a 11 U n/a n/a 13 UJ

Acetone 12 U 11 B 4 B n/a 60 n/a n/a 15 B

Benzene 12 U 12 U 12 U n/a 11 U n/a n/a 13 U

Bromodichloromethane 12 U 12 U 12 U n/a 11 U n/a n/a 13 U

Bromoform 12 U 12 U 12 U n/a 11 U n/a n/a 1JU

Bromomethane 12 U 12 U 12 U n/a 11 U n/a n/a -i'3-[j-- I
Carbon Disulfide 12 U 12 U 12 U n/a 11 U n/a n/a l'3-u--11
Carbon Tetrachloride 12 U 12 U 12 U n/a 11 U n/a n/a :3'\':-\
Chlorobenzene 12 U 12 U 12 U n/a 11 U n/a n/a 13 UJ

12 UJ 12 UJ 11 UJ n/a n/a
I

Chlor:>elnane 12 UJ n/a ~~U_J_ I---Chiororolrr-,---- 12 U 12 U 12 U n/a 11 U n/a n/a 13 U :,

Chloromethane 12 U 12 U 12 U n/a 11 U n/a n/a 13 U

Dibromochloromelhane 12 U 12 U 12 U n/a 11 U n/a n/a 13 U

Ethylbenzene 12 U 12 U 12 U n/a 11 U n/a n/a 13 UJ

Methylene Chloride B B B B 2 B n/a B B n/a n/a 3 B

Styrene 12 U 12 U 12 U n/a 11 U n/a n/a 13 UJ
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SAMPLE 1.0.: 5B·02·22 5B·02·24 5B·02·24·DUP 5B·02·28 5B·02·29 5B·02·30 5B·02-31A 5B·02·32LOCATION:

.

VOLATILES uglkg ug/kg uglkg uglkg uglkg ug/kg ug/kg ug/kgTelrachloroelhene 2 J 2 J 12 U n/a 11 U nla nla 13 UJToluene 12 U 12 U 12 U nla 11 U nla nla 13 UJTrichloroelhene 2 J 12 U 12 U nla 11 U n/a n/a 5 JVinyl Chloride 12 U 12 U 12 U nla 11 U nla nla 13 UXylene (Tolal) 12 U 12 U 12 U nla 11 U nla nla 13 UJcis-l,3-Dichloropropene 12 U 12 U 12 U ..
nla 11 U nla nla 13 UIrans-1,3-Dichloropropene 12 U 12 U 12 U nla 11 U n/a n/a 13 UPESTICIDES ug/kg uglkg uglkg uglkg uglkg ug/kg ug/kg ug/kg4,4'-000 41 U n/a nla nla 4.1 U n/a n/a 4.1 U4,4'-DDE 4 1 U n/a nla nla 4.1 U nla n/a 4.1 U4,4'-DOT 41 U n/a nla nla 4.1 U nla n/a 16 JAldrin 2.1 U nla nla nla 2.1 U nla nla 2.1 UAlpha-SHC 2.1 U n/a nla nla 2.1 U nla nla 2.1 UAlpha·Chlordane 21 U n/a n/a n/a 2.1 U nla nla 5.9Aroclor·l 0 16 41 U n/a n/a n/a 41 U n/a n/a 41 UAroclor-1221 83 U n/a n/a n/a 83 U nla n/a 83 UAroclor-1232 41 U n/a n/a nla 41 U n/a 'n/a 41 LJAroclor-1242 41 U n/a n/a n/a 41 U n/a n/a '-'"41'0-

------"---'--Aroclor-1248 41 U n/a n/a n/a 41 U n/a ilIa 110 JAroclor-1254 41 U n/a n/a n/a 41 U n/a nla 41 UAroclor-1260 41 U n/a n/a nla 41 U n/a n/a 300 JSeta-SHC 2.1 U n/a n/a n/a 21 U n/a nla 21 UOelta-SHC 21 U n/a n/a nla 21 U n/a n/a 2.1 U
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SAMPLE 1.0.: 5B-02·22 5B-02-24 5B-02-24-DUP 5B-02·28 5B-02-29 5B-02-30 5B·02-31A 5B·02-32

LOCATION.

\ .

PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

Dieldrin 41 U nfa nfa nfa 41 U nfa nfa 4.3 J

Endosulfan I 21 U nfa nfa nfa 21 U nfa nfa 2.1 U

Endosulfan II 41 U nfa nfa nfa 4.1 U nfa nfa 8.5 J

Endosulfan Sulfate 4.1 U nfa n/a nfa 41 U nfa nfa 4.1 U

Endrin 4.1 U nfa nfa nfa 4.1 U nfa nfa 20 J

Endrin Aldehyde 41 U nfa nfa nfa 4.1 U nfa nfa 4.1 U

Endrin Kelone 41 U nfa nfa nfa 4.1 U nfa nfa 5.5 J

Gamma-BHC (Lindane) 21 U nfa nfa nfa 21 U nfa nfa 2.1 U

Gamma-Chlordane 21 U nfa nfa n/a 2.1 U nfa nfa 2.1 U

Heptachlor 2.1 U nfa nfa n/a 2.1 U nfa nfa 2.1 U

Heptachlor Epoxide 21 U nfa nfa nfa 21 U nfa nfa 2.1 U

Methoxychlor 21 U nfa nfa nfa 21 U nfa nfa 21 U

Toxaphene 210 U nfa nfa nfa 210 U nfa nfa 210 U
-"
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SAMPLE 1.0.: 5B-02-33 5B·02-33-DUP 5B-02-35 5B-02-36 5B-02-36-DUP 5B-02-38- 5B-02-39 5B-02-40LOCATION:

INORGANICS mg/kg mg/kg mg/kg _ mg/kg mg/kg mg/kg mg/kg mg/kg ...
Aluminum 13200 14900 14600 10900 11100 8730 10200 14100Antimony 208 J 137 J 10.4 UR 95 UR 9.1 UR 8.4 U 7.9 U 9.4 UArsenic 5.8 L 6 L 51 L 2.4 L 31 L 18 9 9.7Barium 719 419 89.5 118 107 68.8 45 105Beryllium 1.6 1.1 0.9 1.4 0.82 0.63 0.92 0.92 ._..
Cadmium 15.3 9.8 2.5 B 0.41 U 0.65 B 0.37 U 0.34 U 19 B-.Calcium 42100 39800 14100 4040 7760 1040 47700 3560Chromium 948 K 265 K 38.6 K 20.8 K 20.3 K 96 25.2 32.2Chromium, Hexavalent n/a n/a n/a 161 L 0.95 L 0.93 UR n/a 1 URCobalt 21 10.7 9.6 11.1 93 124 8.9 10.1Copper 712 J 441 J 35.7 J 15.4 J 22.8 J 7.2 26.7 44.5Cyanide 085 2.7 0.62 U 0.6 U 056 U 0.56 U 0.53 U 0.59 UIron 44500 J 22900 J 21300 J 20000 J 18200 J 22600 14000 167UOlead 508 J 307 J 94.1 J 24.3 B 439 B 116 31.9 136Magnesium 5530 8160 3010 4770 5200 972 29900 2410-Manganese 1760 592 438 275 462 572 365 525Mercury 028 0.64 0.09 0.05 U 0.05 U 0.05 U 0.05 U 0.1Nickel 113 L 808 L 16.8 B 18.2 B 18.3 B 6.9 L 11.8 J 21.3Potassium 813 939 970 1830 1150 345 B 1900 715 BSelenium 083 UL 084 UL 0.9 UL 083 UL 079 UL 073 U 0.69 U 0.82 USilver 464 J 157 J 1.1 UJ 1 UJ 0.99 UJ 0.92 UL 0.86 UL 1 ULSodium 391 344 163 B 110 B 132 B 70 233 84.2Thallium 083 UL 084 UL 0.9 UL 0.83 UL 079 UL 0.73 UL 0.69 UL 0.82 ULVanadium 488 51 5 31.9 28.2 33.4 15.1 39.5 K 73.3

.~~~ ,.

2,- ",'

:-;

-.
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SAMPLE I D 58·02·)) 58·02·3)·DUP 58·02·35 58·02·36 5B·02·36·DUP 58·02·38 58-02-39 58-02-40

LOCATION

INORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Zinc 2360 J 1020 J 126 J 54.3 J 80.6 J 39.9 74.5 119

VOLATILES ug/kg uglkg uglkg uglkg uglkg ug/kg uglkg uglkg

1,2,4-Trichlorobenzene 1900 U 1900 U n/a n/a n/a n/a n/a 410 U

l,2-Dichlorobenzene 1900 U 1900 U n/a n/a n/a n/a n/a 410 U

l,3-Dichlorobenzene 1900 U 1900 U n/a n/a n/a nla n/a 410 U

l,4-Dichlcrobenzene 1900 U 1900 U n/a n/a n/a n/a n/a 410 U

SEMIVOLATILES ug/kg uglkg ug/kg ug/kg uglkg ug/kg ug/kg ug/kg

2.2'-Oxybls( 1-chloropropane) 1900 U 1900 U n/a n/a n/a nla n/a 410 U

2.4,5-Trichlorophenol 4700 U 4700 U n/a n/a n/a n/a n/a 1000 U

2,4.6-Tllchlorophenol 1900 U 1900 U n/a n/a n/a nla n/a 410 U

2,4-Dlchlorophenol 1900 U 1900 U n/a nla n/a n/a nla 410 U

2,4 -Dimelhylphenol 1900 U 1900 U n/a n/a nla n/a nla 410 U

2,4-Dinltrophenol 4700 U 4700 U n/a n/a n/a nla n/a 10'OO-U-

2,4-Dinilrololuene 1900 U 1900 U n/a n/a nla n/a n/a 410 U

2,6-Dinilrololuene 1900 U 1900 U n/a n/a n/a n/a n/a 410 U

2-Chloronaphthalene 1900 U 1900 U
-

410 Un/a n/a n/a n/a n/a

2-Chlorophenol 1900 U 1900 U n/a n/a n/a n/a n/a 410 U

2-Melhylnaphlhalene 1900 U 1900 U n/a n/a n/a n/a n/a 360 J
..

410U2-Melhylphenol 1900 U 1900 U n/a n/a n/a n/a n/a

2-Nilroaniline 4700 U 4700 U n/a n/a n/a n/a n/a 1000 U

2-Nitrophenol 1900 U 1900 U n/a n/a n/a n/a n/a 410 U

3,3'-Dichlorobenzidine 1900 U 1900 U n/a n/a n/a n/a n/a 410 U

3-Nilroaniline 4700 U 4700 U n/a n/a n/a n/a nla 1000 U



11/11/98
APPENDIX A - TABLE 2

SUMMARY OF ANALYTICAL RESULTS FOR AREA 2 SUBSURFACE SOIL

NAWC WARMINSTER, PENNSYLVANIA

Page 31

SAMPLE 1.0.: 5B-02-33 5B-02-33-DUP 5B-02-35 5B-02-36 5B-02-36-DUP 5B-02-36 5B-02-39 5B-02-40LOCATION:

,

SEMIVOLATILES ug/kg ug/kg ug/kg' ug/kg ug/kg ug/kg ug/k9. ug/kg4,6-Dinilro-2-melhylphenol 4700 U 4700 U n/a n/a n/a n/a n/a 1000 U4-Bromophenyl-phenylelher 1900 U 1900 U n/a n/a n/a n/a n/a 410 U4-Chloro-3-methylphenol 1900 U 1900 U n/a n/a n/a n/a n/a 410 U4-Chloroaniline 1900 U 1900 U n/a n/a n/a n/a n/a 410 U4-Chlorophenyl Phenyl Ether 1900 U 1900 U n/a n/a n/a n/a n/a 410 U4-Methylphenol 1900 U 1900 U n/a o- n/a n/a n/a n/a 410 U4-Nitroaniline 4700 U 4700 U n/a n/a n/a n/a n/a 1000 U4-Nilrophenol 4700 U 4700 U n/a n/a n/a n/a n/a 1000 UAcenaphlhene 1900 U 1900 U n/a n/a n/a n/a n/a 380 JAcenaphthylene 1900 U 1900 U n/a n/a n/a n/a n/a 410 UAnthracene 1900 U 230 J n/a n/a n/a n/a n/a 610Benzo(a)anlhracene 940 J 1200 J n/a n/a n/a n/a n/a 990Benzo(a)pyrene 1100 J 1200 J n/a n/a n/a n/a n/a 1000 JBenzo(b)fluoranthene 1100 J 1200 J n/a n/a n/a n/a n/a 1300 JBenzo(g,h,i)perylene 700 J 680 J n/a n/a n/a n/a n/a 610 JBenzo(k)f1uoranlhene 580 J 680 J n/a n/a n/a n/a n/a '--3-eOJ -
..~_._ .._._ ..-Bis(2-chloroethoxy)methane 1900 U 1900 U n/a n/a n/a n/a .n/a 410 UBis(2-chloroelhyl)elher 1900 U 1900 U n/a n/a n/a n/a n/a ---4 i;j -i1---

- --20b B--
Bis(2-elhylhexyl)phthalale 1900 U 1900 U n/a n/a n/a n/a n/aButylbenzylphthalate 1900 U 1900 U n/a n/a n/a n/a n/a 410 UCarbazole 1900 U 1900 U n/a n/a n/a n/a n/a 340 JChrysene 890 J 1200 J n/a n/a n/a n/a n/a 880Di-n-butylphlhalate 1900 U 1900 U n/a n/a n/a n/a n/a 70 BDi-n-octylphthalate 1900 U 1900 U n/a n/a n/a n/a n/a 410 UJ

-:...."..-,.

,~~:

"1""

.~.
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SAMPLE 1.0.: 5B·02·33 5B·02·33·DUP 5B·02·35 5B·02·36 5B·02·36·DUP 5B·02·38 5B·02·39 5B·02-40

LOCATION:

,

SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg . ug/kg ug/kg ug/kg ug/kg

Dibenz(a.h)anthracene 1900 U 1900 U n/a n/a n/a n/a n/a 62 J

Dibenzoluran 1900 U 1900 U n/a n/a n/a n/a n/a 370 J

Diethylphthalale 1900 U 1900 U n/a n/a n/a n/a n/a 410 U

Dimethylphthalate 1900 U 1900 U n/a n/a n/a n/a n/a 410 U

Fluoranthene 1200 J 1800 J n/a n/a n/a n/a n/a 1600

Fluorene 1900 U 1900 U n/a n/a n/a n/a n/a 850

Hexachlorobenzene 1900 U 1900 U n/a n/a n/a n/a n/a 410 U

Hexachlorobutadiene 1900 U 1900 U n/a n/a n/a n/a n/a 410 U

Hexachlorocyclopentadiene t 900 U 1900 U n/a n/a n/a n/a n/a 410 U

Hexachloroelhane 1900 U 1900 U n/a n/a n/a n/a n/a 410 U

Indeno( 1.2.3·cd)pyrene 630 J 620 J n/a n/a n/a n/a n/a 600 J

Isophorone 1900 U 1900 U n/a n/a n/a n/a n/a 410 U

N·Nltroso-dl-n-propylamine 1900 U 1900 U n/a n/a n/a n/a n/a 410 U
:-;:;-'.,...,---11N·Nltrosodlphenylamine (1) 1900 U 1900 U n/a n/a n/a n/a n/a .~ 10 l~

Naphthalene 1900 U 1900 U n/a n/il n/a n/a n/a I i0 ',-- d
-- --.-- I,
Nitrobenzene 1900 U 1900 U n/a n/a n/a n/a n/a .; 11) l~ 1'\

Pentachlorophenol -4700'U-- --"700' U--' n/a n/a n/a n/a n/a -. Ii,',':: J -IJ- I
Phenanthrene ~30 .I .- --;507-- n/a n/a nla n/a n/a I· .... ,'- II
Phenol 1900 U 1900 U n/a n/a n/a n/a n/a ·-..,:,:-~ll LJ--. i:
Pyrene 1300 J 2100 n/a n/a n/a n/a n/a , .....1 ,I

_. - . ---
VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg "ll' J

1.1.1·Trichloroethane n/a n/a n/a 12 UJ 12 UJ 12 U 110 U 12 U

1.1.2.2·Tetrachloroelhane n/a n/a n/a 12 UJ 12 UJ 12 U 110 U 12 U
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--

SAMPLE 1.0.: 5B-02-33 5B-02-33-DUP 5B-02-35 5B-02-36 5B-02-36-DUP 5B-02-38 5B-02-39 58-02-40LOCATION:

.

VOLATILES ug/kg ug/kg ug/kg .;' ug/kg ug/kg ug/kg ug/kg ug/kg1.1.2-Trichloroethane n/a n/a n/a 12 UJ 12 UJ 12 U- 110 U 12 U1,1-Dichloroethane n/a n/a n/a 12 UJ 12 U 12 U 110 U 12 U1.1-Dichloroethene n/a n/a n/a 12 UJ 12 U 12 U 110 U 12 U1.2-Dichloroethane n/a nfa n/a 12 UJ 12 U 12 U 110 U 12 U1.2-Dichloroethene ITOlal) nfa nfa nfa 12 UJ 12 U 12 U 110 U 12 U1.2-Dtchloropropane - ---------
12 UJ 12 U

n/a nla nfa 12 UJ 12 U 110 U]':Sulanone
-. - ._-------n/a n/a nfa 12 UJ 12 U 12 U 110 U 16-

2-Hexanone -----n/a nfa n/a 12 UJ 12 UJ 12 U 110 U 12 U4-Melhyl-2-penlanone - . n/a nfa n/a 12 UJ 12 UJ 110 110 U 12 UAcetone nfa n/a n/a 16 B 17 B 49 62 B 56 BBenzene nfa nfa n/a 12 UJ 12 UJ 12 U 110 U 12 UBromodichloromelhane nfa nfa n/a 12 UJ 12 UJ 12 U 110 U 12 UBromoform nfa nfa n/a 12 UJ 12 UJ 12 U 110 U 12 [j-Bromomethane n/a n/a n/a 12 UJ 12 U 12 U 110 U 12 UCarbon DIsulfide nfa nfa n/a 12 UJ 12 U 12 U 110 U 12 IJCarbon Tetrachloride n/a n/a n/a 12 UJ 12 UJ 12 U 110 U
- - 12U-Chlorobenzene nfa n/a n/a 12 UJ 12 UJ 12 U 110 U 12 IIChloroethane n/a n/a n/a 12 UJ 12 UJ 12 UJ 110 UJ ----r2UJ-Chloroform n/a n/a n/a 12 UJ 12 U 12 U 110 U 12 UChloromethane n/a n/a n/a 12 UJ 12 U 12 U 110 U - 12 [j-Dibromochloromelhane n/a nfa n/a 12 UJ 12 UJ 12 U 110 U 12 UEthylbenzene n/a n/a n/a 12 UJ 12 UJ 6 J 13 J 3 JMelhylene Chloride n/a nfa n/a 3 B 4 B 2 J 23 J 3 JStyrene n/a nfa n/a 12 UJ 12 UJ 12 U 110 U 12 U

i.E

-.:::

,:-t ~
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SAMPLE 1.0.: 5B-02-33 5B-02-33-DUP 5B-02-35 5B-02-36 5B-02-36-DUP 5B-02-38 5B-02-39 5B-02-40

LOCATION:

.

VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

Tetrachloroelhene n/a n/a n/a 12 UJ 12 UJ 3 J 110 U 12 U

Toluene n/a n/a n/a 12 UJ 12 UJ 3 J 150 12 U

Trichloroelhene n/a n/a n/a 12 UJ 12 UJ 12 U 110 U 12 U

Vinyl Chloride n/a n/a n/a 12 UJ 12 U 12 U 110 U 12 U

Xylene (Total) n/a n/a n/a 12 UJ 12 UJ 10 J 38 J 12 U

cis-l,3-Dichloropropene n/a n/a n/a 12 UJ 12 UJ 12 U 110 U 12 U

trans-l.3-Dichloropropene n/a n/a n/a 12 UJ 12 UJ 12 U 110 U 12 U

PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

4,4'-000 7 J 86 J n/a 3.9 U n/a n/a n/a 4.1 U

4,4'-00E 79 J 48 J n/a 39 U n/a n/a n/a 4.1 U
--4-6 J 3.9 U n/a 4.1 U

-
4,4'-00T 50 n/a n/a n/a

Aldrin 2 U 2 UJ n/a 2 U n/a n/a n/a 21 U

Alpha-SHC 2 U 2 UJ n/a 2 U n/a n/a n/a 21 U

Alpha-Chlordane 2 U 2 UJ n/a 2 U n/a n/a n/a 21 [j-

Aroclor-l016 39 U 39 UJ n/a 39 U n/a n/a n/a ----If:_1

Aroclor-1221 78 U 79 UJ n/a 79 U n/a n/a n/a _·--~:-il--

Aroclor-1232 39 U 39 UJ n/a 39 U n/a n/a n/a 4: d-
Aroclor-1242 39 U 39 UJ n/a 39 U n/a n/a n/a 41U-

Aroclor-1248 39 U 39 UJ n/a 39 U n/a n/a n/a
---------

41 U

Aroclor-1254 39 U 39 UJ n/a 39 U n/a n/a n/a 41 U

Aroclor-1260 65 82 J n/a 9 J n/a n/a n/a 41 U

Sela-SHC 2 U 2 UJ n/a 2 U n/a n/a n/a 21 U

Oelta-SHC 2 U 2 UJ n/a 2 U n/a n/a n/a 2.1 U
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SAMPLE 1.0.: 58·02·33 58·02·33·DUP 58-02-35 58-02·36 58-02-36-DUP 58-02-36 58-02-39 58-02-40

LOCATION:

.

,-

PESTICIDES ug/kg ug/kg ug/kg_ '.,;. uglkg uglkg ug/kg ug/kg ug/kg

Dieldrin 3.9 U 3.9 UJ nfa 3.9 U nfa nfa nfa 4.1 U

Endosulfan I 2 U 2 UJ nfa 2 U nfa nfa nfa 21 U

Endosulfan II 39 U 3.9 UJ nfa 3.9 U nfa nfa nfa 4.1 U

Endosulfan Sulfate 3.9 U 3.9 UJ nfa 3.9 U nfa nfa n/a 4.1 U

Endrin 39 U 4.5 J nfa 39 U nfa nfa nfa 4.3 J

Endrin Aldehyde 39 U 39 UJ nfa
,:'.. 3.9 U nfa nfa nfa 4.1 U -

Endrin Ketone 39 U 39 UJ nfa 3.9 U nfa nfa nfa 4.1 U

Gamma-BHC (Lindane) 2 U 2 UJ nfa . 2 U nfa nfa nfa 21 U

Gamma-Chlordane 2 U 2 UJ nfa 2 U nfa nfa nfa 2.1 U

Heptachlor 2 U 2 UJ nfa 2 U nfa nfa nfa 2.1 U

Heptachlor Epoxide 2 U 2 UJ nfa 2 U nfa nfa nfa 2.1 U

Methoxychlor 20 U 20 UJ nfa 20 U nfa nfa nfa 21 U

Toxaphene 200 U 200 UJ nfa 200 U nfa nfa nfa 210 II ..-

., ~rJ'

.,.. '~.:'

/.''''.(
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SAMPLE I D: 58·02·41 58·02·42 5B·02·43 5B·02·44 5B·02·45 5B·02·46 5B·02·47 5B·02·47A

LOCATION

.
.

DIOXINSfFURANS

1,2,3,4,6.7,8·HpCDD nfa nfa nfa nfa nfa 0.06 U 0.35 U 017 UJ

1,2,3.4,6.7.8-HpCDF nfa nfa nfa nfa nfa 0.1 U 0.18 U 0.058 U

1.2,3.4,7,8.9-HpCDF n/a n/a nfa n/a nfa 0.055 U 0068 U 011 U

1.2.3,4,7.8-HxCDD n/a n/a n/a nfa n/a 0.075 U 006 U 0.24 UJ

l,2,3,4.7.8-HxCDF n/a n/a nfa nfa nfa 0.062 U 0.098 U 0.012 U

1.2.3,6,7.8-HxCDD nfa n/a nfa nfa n/a 008 U 0.072 U 0.062 UJ

1.2.3.6.7.8-HxCDF n/a nfa nfa nfa n/a 0.035 U 0.13 U 0.06 U

l,2.3.7.8.9·HxCDD n/a n/a nfa nfa n/a 0075 U 0.12 U 0.055 UJ

1.2.3.7.8.9·HxCDF n/a n/a n/a n/a n/a 0.045 U 0.08 U 0.068 U

l,2.3.7.8·PeCDD n/a nfa nfa nfa n/a 0.045 U 0.028 U 0.058 U

l,2.3.7.8·PeCDF n/a n/a nfa nfa n/a 0.021 U 0.095 U 0.017 U

2,3.4.6.7.8-HxCDF n/a nfa n/a nfa n/a 012 U 009 U 0.014 U

2.3.4.7.8-PeCDF n/a nfa n/a n/a nfa 0.058 U 0.032 U 0.03 U

2.3.7.8-Tetrachlorodibenzo-p ngfg n/a n/a nfa nfa n/a 0.08 U 0.11 U 01 U I
ran ngfg n/a n/a nfa nfa nfa 0.0082 U 0.052 U ~.~~~-U .'1
Oclachlorodibenzo-p-dioxin ng/g n/a n/a nfa nfa nfa 0.28 U 068 J .:?.! I

!.

Oclachlorodibenzofuran ng/g n/a n/a nfa nfa nfa 011 U 0.25 U (,0",;: T "I
Tolal Hpcdd n/a n/a n/a nfa nfa iJ-06 U 0.35 U ~'(;li-u-'1

lolal Hpcdf n/a n/a n/a nfa n/a '--0~Ll55-U-- 0.068 U----

=~::r~~-ITolal Hxcdd nfa nfa nfa nfa nfa ·O.075lJ- 006 U-
Total Hxcdf nfa nfa nfa nfa nfa 0.035 U 008 U ifo12-U--"

Tolal Pecdd nfa n/a nfa nfa nfa 0.045 U 0.028 U 0058 U

Tolal Peedf n/a nfa nfa nfa nfa 0.021 U 0032 U 0.017 U

Total ugfkg n/a n/a n/a nfa nfa 008 U 0.11 U 0.1 U
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SAMPLE 1.0.: 58-02-41 58-02-42 58-02-43 58-02-44 58-02-45 58-02·46 58·02·47 58·02·47ALOCATION:

.

DIOXINS/FURANS

Tetrachlorodibenzofuran ug/kg n/a n/a n/a n/a n/a 00082 U 0.052 U 0.035 UINORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgAluminum 16300 16700 19000 9750 16100 7180 16900 15900Antimony 96 U 8.7 U 9.7 U 8.1 U 95 U 7.9 U 9.7 U 8 UArsenic 5.1 62 6.6 0.85 L 7.4 0.98 10.5 6.2Barium 87.7 50.8 46.7 89.3 46.7 36.8 255 83.6Beryllium 1.2 0.72 0.67 1.3 0.5 0.48 0.85 1.1Cadmium 0.42 U 0.38 U 0.42 U 0.35 U 0.41 U 0.58 B 9.7 2.1 BCalcium 1020 797 709 2100 815 962 8520 1690Chromium 18.5 31 7 238 15.5 276 14.9 108 276Chromium. Hexavalent n/a 0.91 UR n/a 0.92 UR n/a 1.64 1 U 1 UCobalt 52 8.3 9 127 6 13.5 10.7 L 9.2Copper 81 11.6 121 0.99 B 11 6.6 369 292Cyanide 061 U 054 U 0.62 U 056 U 0.58 U 0.58 U 0.62 U 0.93Iron 15500 20100 23800 24200 24100 6760 50800 1870')-Lead 14.7 104 10.4 15.2 10.7 4.1 673 90Magnesium 1900 2270 2480 4190 2340 919 2750 2230Manganese 127 393 439 529 196 1100 497 15·1-Mercury 0.06 U 0.05 U 0.05 U 0.05 U 0.05 U 006 U 006 U 0.08-Nickel 8.1 L 8.5 L 9.2 L 14.6 J 7.2 L 8 K 39.7 K 15.3 KPotassium 485 B 835 785 B 2690 644 B 347 856 820Selenium 0.84 U 0.76 U 0.84 U 0.7 U 0.83 U 0.68 U 0.85 U 0.7 USilver 1 UL 0.95 UL 1 1 UL 088 UL 1 UL 0.86 U 16 0.87 U

-:
#: ..
";
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SAMPLE 1.0.: 58·02·41 58·02·42 58·02·43 58·02·44 58·02·45 58·02-46 5B-02·47 5B·02·47A

LOCATION

.

INORGANICS mgfkg mgfkg mgfkg mgfkg mgfkg mgfkg mgfkg mgfkg

Sodium 55.4 50.4 53.6 126 45 68 B 122 B 59.2 B

Thallium 0.84 UL 0.76 UL 0.84 UL 0.7 UL 0.83 UL 0.68 U 0.85 U 0.7 U

Vanadium 30.5 45.8 42.8 19.9 K 46.6 9.3 L 27.5 28

Zinc 364 29 29.5 42.2 31.5 11.1 1890 131

VOLATILES ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg

1.2.4·Trichlorobenzene n/a 420 U nfa nfa nfa 380 UJ 420 UJ 770 UJ

1;2-0ichlorobenzene nfa 420 U nfa nfa nfa 380 UJ 420 UJ 770 UJ

1.3·0Ichlorobenzene nfa 420 U nfa nfa nfa 380 UJ 420 UJ 770 UJ

l,4·Dichlorobenzene nfa 420 U nfa nfa nfa 380 UJ 420 UJ 770 UJ

SEMIVOLATILES ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg

2,2'-Oxybis( l·chloropropane) nfa 420 U nfa nfa nfa 380 UJ 420 UJ 770 UJ

2.4.5-Trichlorophenol nfa 1000 U nfa nfa nfa 960 UJ 1100 UJ 1900 UJ

2,4.6· Trichlorophenol nfa 420 LJ nfa nfa nfa 380 UJ 420 UJ . -jio-'-Jj--

2,4·Dichlorophenol nfa 420 U nfa nfa n/a 380 UJ 420 UJ --770 U-.1_. I,
2,4·Dimethylphenol nfa 420 U nfa nfa n/a 380 UJ 420 UJ

e-~;;~Jj2,4-Dinilrophenol nfa 1000 U nfa n/a n/a 960 UJ 1100 UJ

2.4-Dinitrotoluene nfa 420 U n/a n/a nfa 380 UJ 420 UJ

2,6-Dinilrololuene nfa 420 U nfa nfa nfa 380 UJ 420 UJ 7°0 IJJ
._. "

2-Chloronaphthalene nfa 420 U n/a nfa nfa 380 UJ 420 UJ ..,::J
2·Chlorophenol n/a 420 U n/a n/a n/a 380 UJ 420 UJ - ~:o lOiJ--'

2-Melhylnaphthalene nfa 420 U nfa nfa n/a 380 UJ 420 UJ 770 UJ

2·Methylphenol n/a 420 U nfa nfa nfa 380 UJ 420 UJ 770 UJ

2·Nltroanihne nfa 1000 U n/a n/a nfa 960 UJ 1100 UJ 1900 UJ
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SAMPLE I.D.: 56·02-41 56-02-42 56·02-43 56-02-44 56-02-45 56-02-46 56-02-47 56-02-47ALOCATION:

.

•.
SEMIVOLATILES ug/kg ug/kg ug/kg ,. ug/kg ug/kg ug/kg ug/kg ug/kg2-Nitrophenol n/a 420 U n/a n/a n/a 380 UJ 420 UJ 770 UJ3,3'-Dichlorobenzidine n/a 420 U n/a n/a n/a 380 UJ 420 UJ 770 UJ3-Nitroaniline n/a 1000 U n/a n/a n/a 960 UJ 1100 UJ 1900 UJ4,6-Dinitro-2 -methylphenol n/a IOOO-U- n/a n/a n/a 960 UJ 1100 UJ 1900 UJ'4-Bromophenyl-phenylether n/a 420 U n/a n/a n/a 380 UJ 420 UJ 770 UJ4-Chloro-3-melhylphenOl nla 420 U n/a n/a n/a 380 UJ 420 UJ 770 UJ.:.•.. ;4·Chloroan,hne nla --4?O-i-J-- . n/a n/a n/a 380 UJ 420 UJ 770 UJ ..TCiiiorophenyl Phenyl [Iher --------_. '---4;;0 U--

380- UJ
n1a n/a n/a n/a 420 UJ 770 UJ4-Melhylphenol nla 420'U' n/a n/a n/a 380 UJ 420 UJ 770 UJ4-N,troanlllne n/a 1000 U n/a n/a n/a 960 UJ 1100 UJ 1900 UJ4-N'trophenOI n/a 1000 U n/a n/a n/a 960 UJ 1100 UJ 1900 UJAcenaphlhene n/a 420 U n/a n/a n/a 380 UJ 420 UJ 770 UJAcenaphlhylene n/a 420 U n/a n/a n/a 380 UJ 420 UJ 770 ILlAnthracene n/a 420 U n/a n/a n/a 380 UJ 420 UJ -----no i-,-,-Benzo(a)anlhracene n/a 420 U n/a n/a n/a 380 UJ 150 J 230 j--Benzo(a)pyrene n/a 420 U n/a n/a n/a 380 UJ 170 J 200"Y--Benzo(b)f1uoranlhene n/a 420 U n/a n/a n/a 380 UJ 210 J 320)-Benzo(g,h,i)perylene n/a 420 U n/a n/a n/a 380 UJ '-'150]-- --1-0J-:j-Benzo(k)fluoranthene n/a 420 U n/a n/a n/a 380 UJ 84 J '--140 j-Bis(2-chloroelhoxy)methane n/a 420 U n/a n/a n/a 380 UJ 420 UJ 770Uj-Bis(2-chloroelhyl)ether n/a 420 U n/a n/a n/a 380 UJ 420 UJ 770 UJBis(2-ethylhexyl)phthalale n/a 79 B n/a n/a n/a 380 UJ 52 B 2200 JButylbenzylphthalate n/a 420 U n/a n/a n/a 380 UJ 420 UJ 770 UJCarbazole n/a 420 U n/a n/a n/a 380 UJ 420 UJ 770 UJ

,;.

.'"

• --:::os..~

....... 'J

',"-'--,
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SAMPLE 1.0.: 5B·02·41 5B·02·42 5B·02·43 5B·02·44 5B·02·45 5B·02·46 5B·02·47 5B·02·47A

LOCATION:

SEMIVOLATILES ugfkg ug/kg ugfkg ugfkg ugfkg ug/kg ugfkg ugfkg

Chrysene nfa 420 U nfa nfa n/a 3BO UJ 140 J 250 J

Di-n-butylphthalate n/a 55 B nfa nfa nfa 380 UJ 380 J 4200

Di-n·oclylphlhalate nfa 420 U nfa nfa nfa 380 UJ 420 UJ 770 UJ

Dibenz(a,hlanthracene nfa 420 U nfa nfa nfa 380 UJ 420 UJ 770··~"

Dibenzofuran n/a 420 U nfa nfa nfa 380 UJ 420 UJ 770 UJ

Diethylphthalate n/a 420 U nfa nfa nfa 380 UJ 420 UJ 770 UJ

Dimelhylphthalate nfa 420 U nfa nfa nfa 380 UJ 420 UJ 770 UJ

Fluoranthene nfa 420 U nfa nfa nfa 380 UJ 270 J 230 J

Fluorene nfa 420 U nfa nfa nfa 380 UJ 420 UJ 770 UJ

Hexachlorobenzene nfa 420 U nfa nfa nfa 380 UJ 420 UJ 770 UJ

Hexachlorobutadiene nfa 420 U nfa nfa nfa 380 UJ 420 UJ 770 UJ

Hexachlorocyclopenladiene nfa 420 U nfa nfa nfa 380 UJ 420 UJ 770 UJ

Hexachloroethane nfa 420 U nfa nfa nfa 380 UJ 420 UJ 770 UJ

Indeno(1,2.3-cdjpyrene n/a 420 U nfa nfa nfa 380 UJ 120 J !OO J

Isophorone nfa 420 U nfa nfa nfa 380·UJ 420 UJ ! :;(j-i-jJ--

N·N,troso·d,·n.propylamine nfa 420 U nfa nfa nfa 380 UJ 420 UJ 770'1'-J-
..
N·N,trosod,phenylamine (1 I 420 U :'60 UJ ~;TJ iiJ--'nfa nfa nfa n/a 420 UJ

Naphthalene nfa 420 U nfa nfa n/a 380~ 420 UJ 1\) (jJ---

Nitrobenzene n/a 420 U 380 UJ
..

7~O"jJ-J -nfa nfa n/a 420 UJ

Pentachlorophenol nfa 1000 U 960 UJ 1100 UJ
. __ .........~

nfa nfa nfa 1'.J00 UJ

Phenanthrene nfa 420 U nfa nfa nfa 380 UJ 95 J 770 UJ

Phenol nfa 420 U nfa nfa nfa 380 UJ 420 UJ 770 UJ

Pyrene nfa 420 U nfa nfa nfa 380 UJ 220 J 190 J
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SAMPLE 1.0.: 58·02·41 58·02·42 58·02-43 58-02-44 58-02-45 5B-02-46 5B·02-47 5B-02-47A

LOCATION:

.

IVOLATILES I ugfkg I ugfkg I ugfkg I ugfkg I ugfkg I ugfkg I ugfkg I ugfkg I
l,I,I-Trichloroethane nfa 12 U nfa 11 U nfa 12 U 13 U 13 U

1,1,2,2-Tetrachloroethane nfa 12 U nfa 11 U nfa 12 U 13 UJ 13 U

1.1,2-Trichloroethane nfa 12 U nfa 11 U nfa 12 U 13 U 13 U

1,l-Dichloroethane n/a 16 nfa 11 U nfa 12 U 13 U 13 U

1,l-Dichloroelhene n/a 12 U nfa 11 U nfa 12 U 13 U 13 U

1,2·Dichloroethane n/a 12 U nfa 11 U nfa 12 U 13 U 13 U

1,2-Dichloroethene (Total) n/a 12 U nfa 11 U nfa 12 U 13 U 13 U

1,2-Dichloropropane n/a 12 U nfa 11 U nfa 12 U 13 U 13 U

2-Butanone n/a 12 U nfa 11 U n/a 12 U 13 U 13 U

2-Hexanone n/a 12 U nfa 11 U nfa 12 U 13 UJ 13 U

4·Methyl·2-pentanone nfa 12 U nfa 11 U nfa 12 U 13 UJ 13 U

Acetone n/a 17 B nfa 17 B nfa 12 U 13 U 2 B

Benzene n/a 12 U n/a 11 U nfa 12 U 13 U 13 U

Bromodichloromethane nfa 12 U nfa 11 U nfa 12 U 13 U 13 U

Bromoform n/a 12 U nfa 11 U n/a 12 U 13 U 13 U

Bromomethane n/a 12 U n/a 11 U nfa 12 U 13 U 13'U-

Carbon Disulfide n/a 12 U nfa 11 U n/a 12 U '13 lJ 13U-

Carbon Tetrachloride n/a 12 U nfa 11 U nfa 12 U 13 lJ ---1-3' ij--

Chlorobenzene n/a 12 U nfa 11 U nfa 12 U 13 ui-- --I~iT-
Chloroethane n/a 12 UJ nfa 11 UJ nfa 12 U 13 U ---1-3 'lJ

Chloroform n/a 12 U nfa 11 U nfa 12 U 13 U 13 ·U

Chloromethane n/a 12 U nfa 11 U nfa 12 U 13 U 13 U

'.1

.-.:.
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SAMPLE 1.0.: 5B·02·41 5B·02·42 5B·02-43 5B·02-44 5B·02-45 5B·02-46 5B·02-47 5B·02-47A

LOCATION

VOLATILES ugfkg ugfkg ugfkg ug/kg ug/kg ugfkg ug/kg ugfkg

Oibromochloromelhane nfa 12 U nfa 11 U nfa 12 U 13 U 13 U

Elhylbenzene nfa 12 U nfa 11 U nfa 12 U 13 UJ 13 U

Methylene Chloride nfa 12 U nfa 1 J nfa 2 B 5 B 3 B

Styrene nfa 12 U nfa 11 U nfa 12 U 13 UJ 13 U

Telrachloroelhene nfa 5 J nfa 11 U nfa 12 U 17 J 23

Toluene n/a 12 U nfa 11 U nfa 12 U 2 B 13 U

Tnchloroelhene n/a 12 U nfa 11 U nfa 12 U 8 J 8 J

Vinyl Chklllde nfa 12 U nfa 11 U nfa 12 U 13 U 13 U

Xylene (Tolall n/a 12 U nfa 11 U nfa 12 U 13 UJ 13 U

CIS, 1.3-0,chloropropene nfa 12 U nfa 11 U nfa 12 U 13 U 13 U

trans·l.3·0,chloropropene r1la 12 U nfa 11 U nfa 12 U 13 U 13 U
:

PESTICIDES uglkg ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg

44'-000 nfa 42 U 4 U 3.6 U nfa 38 UJ 4.2 UJ 3.9 UJ

4.4··00E nla 42 U 4 U 3.6 U nfa 38 UJ 4.2 UJ 39 UJ

4.4··00T' nfa 42 U 4 U 3.6 U nfa 38 UJ 42 UJ 39 IIj

'--' .. -
Aldrin nla 22 U 2 U 1.8 U nfa 2 UJ 21 UJ ;J

._- .. -
Alpha·BHC nla 22 U 2 U 1.8 U nfa 2 UJ 2.1 UJ I} I

Alpha·Chlordane 22 U 2 U 1.8 U 2 UJ 2.1 UJ
.... -

nfa nfa .. u.J

42 U 40 U 36 U J(j'LJJ 42 UJ
:....-

Aroclor-1016 nfa nfa J~' I I :

Aroclor-1221 nfa 86 U 80 U 73 U nfa 78 UJ 85 UJ 79 uj--

Aroclor-1232 nfa 42 U 40 U 36 U nfa 38 UJ 42 UJ 39 UJ

Aroclor-1242 nfa 42 U 40 U 36 U nfa 38 UJ 42 UJ 39 UJ

Aroclor-1248 nfa 42 U 40 U 36 U nfa 38 UJ 42 UJ 39 UJ
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SAMPLE 1.0.: 58-02-41 58-02-42 58-02-43 58-02-44 58-02-45 58-02-46 5B-02-47 SB-02-47A

LOCATION:

.

t

PESTICIDES ug/kg ug/kg ug/kg -"- ug/kg ug/kg ug/kg ug/kg ug/kg

Aroclor-1254 n/a 42 U 40 U 36 U n/a 38 UJ 42 UJ 11 J

Aroclor-1260 n/a 42 U 40 U 36 U n/a 38 UJ 42 UJ 39 UJ

Beta-BHC n/a 2.2 U 2 U 18 U n/a 2 UJ 21 UJ 2 UJ

Delta-BHC n/a 2.2 U 2 U 1.8 U n/a 2 UJ 2.1 UJ 2 UJ

Dieldrin n/a 4.2 U 4 U 0-

3.6 U n/a 3.8 UJ 4.2 UJ 3.9 UJ

Endosulfan I n/a 2.2 U 2 U 18 U n/a 2 UJ 2.1 UJ 2 UJ

Endosulfan II n/a 4.2 U 4 U 3.6 U n/a 3.8 UJ 42 UJ 39 UJ

Endosulfan Sulfate , n/a 42 U 4 U 3.6 U n/a 38 UJ 4.2 UJ 39 UJ

Endrin n/a 4.2 U 4 U 3.6 U n/a 38 UJ 4.2 UJ 39 UJ

Endrin Aldehyde n/a 42 U 4 U 3.6 U n/a 38 UJ 42 UJ 3.9 UJ

Endrin Ketone n/a 4.2 U . 4 U 3.6 U n/a 38 UJ 4.2 UJ 3.9 UJ

Gamma-BHC (Lindane) n/a 22 U 2 U 18 U n/a 2 UJ 2.1 UJ 2 UJ

Gamma-Chlordane n/a 2.2 U 2 U 18 U n/a 2 UJ 2.1 UJ 2 liJ--
Heptachlor 2.2 U 2 U 18 U 2 UJ 2.1 UJ

----
n/a n/a 2 UJ

Heptachlor Epoxide n/a 2.2 U 2 U 1.8 U n/a 2 UJ 2.1 UJ 2Ur-

Methoxychlor n/a 22 U 20 U 18 U n/a 20 UJ 21 UJ --Wuj--
Toxaphene 220 U 200 U 180 U n/a 200 UJ 2,10 l/j

... -
n/a 200 ,: j..
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SAMPLE 1.0.: 58-02-48 58-02-49 58-02-80 58-02-81 58-02-82 58-02-83 58-02-8312 58·02·84

LOCATION:

,

DIOXINS/FURANS

l,2,3,4,6,7,6·HpCDD 022 U 0.065 U n/a n/a n/a n/a n/a n/a

1,2,3,4,6,7,a-HpCDF 0.32 U 0.06a U n/a n/a n/a n/a n/a n/a

1,2,3,4,7,6,9·HpCDF 0065 U 0.07 U n/a n/a n/a n/a n/a n/a

l,2,3.4,7.6·HxCDD 0065 U 004 U n/a n/a n/a n/a n/a n/a

1.2,3.4.7.a·HxCDF 003 U 0.076 U n/a n/a n/a n/a n/a n/a

1,2,3,6,7,a-HxCDD 0055 U o,oaa U n/a n/a n/a n/a n/a n/a

l,2,3,6,7,a·HxCDF 015 U o 07a U n/a n/a n/a n/a n/a n/a

1.2.3.7.a,9·HxCDD 0035 U 0.055 U n/a n/a n/a n/a n/a n/a

1.2,3,7,a,9·HxCDF 011 U 0.1 U n/a n/a n/a n/a n/a n/a

1.2,3.7,6·PeCDD 0025 U 0065 U n/a n/a n/a n/a n/a n/a

l,2,3.7,6·PeCDF 01 U 006 U n/a n/a n/a n/a n/a n/a

2,3.4,6,7,a·HxCDF 0032 U 0.065 U n/a n/a n/a n/a n/a n/a

2,3,4.7,a-PeCDF 0045 U 0,035 U n/a n/a n/a n/a n/a n/a

2,3,7 ,a·Telraehlorodibenzo-p ng/g 0,055 U n/a n/a n/a n/a
.--0.1 U n/a n,;!

---'-'-
ran ng/g 0.04 U 0.056 U n/a n/a n/a n/a n/a l'lil-_._--
Oelaehlorodlbenzo-p-dioxin ng/g 053 J 025 J n/a n/a n/a n/a n/a nla

_..
n/aOelaehlorodibenzofuran ng/g 025 J 0.032 U n/a n/a n/a n/a n/a

Total Hpedd 022 U 0065 U n/a n/a n/a n/a n/a n/a

Total Hpedf 0065 U 0.066 U n/a n/a n/a n/a n/a n/a

Total Hxedd 0035 U 004 U n/a n/a n/a n/a n/a n/a

Total Hxed! 003 U 0065 U n/a n/a n/a n/a n/a n/a

Total Peedd 0025 U 0.065 U n/a n/a n/a n/a n/a n/a

Total Peed! 0045 U 0035 U n/a n/a n/a n/a n/a n/a

Total ug/kg o 1 U 0055 U n/a n/a n/a n/a n/a n/a
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SAMPLE 10.: 58·02-48 58-02-49 58-02-80 58-02-81 58-02·82 58-02-83 58-02-8312 58-02-84

LOCATION:

,

;

DIOXINS/FURANS -'

Tetrachlorodibenzofuran . ug/kg 004 U 0058 U n/a n/a n/a n/a n/a n/a

INORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Aluminum . 16800 14400 n/a n/a n/a n/a n/a n/a

Antimony 97 U 9 U 3.1 N 0.37 BN 10.7 N 12 BN 18.8 N 0.71 BN

Arsenic 155 43 n/a n/a
,

n/a n/a n/a n/a
-"

Barium 464 70 n/a n/a n/a n/a n/a n/a

Beryllium 82 0.93 n/a n/a n/a n/a n/a n/a

Cadmium 25.8 039 U n/a 1.1 10 5.2 116 0.49

CalcIum 15700 819 n/a n/a n/a n/a n/a n/a

Chromium 764 192 n/a n/a n/a n/a n/a n/a

Chromium. HeKavalent 26 098 U n/a n/a n/a n/a n/a n/a

Cobalt 121 8.8 n/a n/a n/a n/a n/a n/a

Copper 4190 12.1 90.8 10 1060 843 3540 26

Cyanide 061 U 058 U n/a n/a n/a n/a n/a n':a

Iron 40100 15800 n/a n/a n/a n/a n/a
"-'---n:a

lead 978 206 111 E 12.1 E 1220 E 48.6 E 2060 E 92.9-E-

Magnesium 4050 1770 n/a n/a n/a n/a . n/a n/a

Manganese 917 489 n/a n/a n/a n/a n/a n/a

Mercury 0.23 0.06 U n/a n/a n/a n/a n/a n/a

Nickel 143 118 K n/a n/a n/a n/a n/a n/a

Potassium 967 609 n/a n/a n/a n/a n/a n/a

Selenium 085 K 078 U n/a n/a n/a n/a n/a n/a

Silver 49 098 U n/a 0.17 B 21.1 39.6 112 0.58 U

. ,
~~~

~

.,
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SAMPLE 1.0.:

LOCATION

INORGANICS

Sodium

Thallium

Vanadium

Zinc

VOLATILES

1.2.4-Trichlorobenzene

1.2-0ichlorobenzene

1.3-0ichlorobenzene

1,4-0ichlorobenzene

SB·02·48

mg/kg

752

084 U

586

5640

ug/kg

8100 UJ

8100 UJ

8100 UJ

8100 UJ

SB·02·49

mg/kg

693 B

0.78 U

24.2

39.2

ug/kg

400 UR

400 UR

400 UR

400 UR

SB·02·80

mg/kg

n/a

n/a

n/a

628

.ug/kg

n/a

n/a

n/a

n/a

SB·02·81

mg/kg

n/a

n/a

n/a

46.4

ug/kg

n/a

n/a

n/a

n/a

SB·02·82

mg/kg

n/a

n/a

n/a

1280

ug/kg

n/a

n/a

n/a

n/a

SB·02·83

mg/kg

n/a

n/a

n/a

79.1

ug/kg

n/a

n/a

n/a

n/a

SB·02·8312

mg/kg

n/a

n/a

n/a

3790

ug/kg

n/a

n/a

n/a

n/a

SB·02·84

mg/kg

n/a

n/a

n/a

101

ug/kg

n/a

n/a

n/a

n/a

SEMIVOLATILES I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg I ug/kg lug/kg

2.2'-Oxybls(l-chloropropane) I 8100 UJ I 400. UR I n/a I n/a I n/a I n/a In/a

2,4.5-Trichlorophenol I 20000 UJ I 1000 UR I n/a I n/a I n/a I n/a In/a

2.4.6·Trichlorophenol 8100 UJ I 400 UR I n/a I n/a I n/a I n/a I n/a
2.4-0ichlorophenol 8100 UJ 400 UR n/a n/a n/a n/a n/a

2.4-0imelhylphenol I 8100 UJ I 400 UR I n/a I n/a I n/a I n/a I n/a

2.4-0inilrophenol I 20000 UJ I 1000 UR I n/a I n/a I n/a I n/a In/a

ug/kg

n/a

n/a

n/a

n/a

n/a

n/a

2,4-0inilrololuene 8100 UJ 400 UR n/a n/a n/a n/a n/a I n/a

2.6-0inilrololuene 8100 UJ 400 UR n/a n/a n/a ['/3 n/a '1 --nia'"--

II 2-Chloronaphlhalene 8100 UJ 400 UR n/a n/a n/ar'i/a. n/a i=~~~==
2-Chlorophenol 8100 UJ 400 UR n/a n/a n/a n/a n/a I ilia

2-Melhylnaphlhalene I 8100 UJ I 400 UR I n/a I n/a I n/a I n/a I n/a I n/a

2-Melhylphenol I 8100 UJ I 400 UR I n/a I n/a I n/a I n/a I n/a I n/a

2-Nllroanillne I 20000 UJ I 1000 UR I n/a I n/a I n/a I n/a I n/a I n/a
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SAMPLE 10.: 58-02-48 58-02-49 58-02-80 58-02-81 58-02-82 58-02-83 58-02-8312 58·02-84

LOCATION:

.

-<i-

SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

2-Nilrophenol 8100 UJ 400 UR nfa -, nfa nfa nfa nfa n/a

3.3'-Dichlorobenzidine 8100 UJ 400 UR nfa nfa nfa nfa nfa nfa

3-Nilroaniline 20000 UJ 1000 UR nfa nfa nfa nfa nfa nfa

4.6-Dinilro-2·melhylphenol 20000 UJ 1000 UR nfa nfa nfa nfa nfa nfa

4-Bromophenyl-phenylelher 8100 UJ 400 UR nfa nfa nfa n/a n/a nfa

4-Chloro-3-melhylphenol 8100 UJ 400 UR nfa nfa nfa n/a nfa nfa

4-Chloroanlline 8100 UJ 400 UR nfa nfa nfa nfa n/a nfa

4-Chlorophenyl Phenyl Ether 8100 UJ 400 UR nfa nfa nfa nfa nfa nfa

4-Methylphenol 8100 UJ 400 UR
-

nfa nfa nfa nfa n/a nfa

4-Nilroaniline 20000 UJ 1000 UR nfa nfa nfa nfa n/a nfa

4-Nilrophenol 20000 UJ 1000 UR nfa nfa nfa nfa nfa nfa

Acenaphthene 8100 UJ 400 UR nfa nfa nfa nfa n/a n/a

Acenaphlhylene 8100 UJ 400 UR· nfa nfa n/a nfa nfa nfa

Anthracene 8100 UJ 400 UR nfa nfa nfa nfa nfa nfa

Benzo(a)anlhracene 1300 J 400 UR nfa nfa nfa nfa nfa nfa

Benzo(a)pyrene 1200 J 400 UR nfa nfa nfa nfa nfa nfa

Benzo(b)Ouoranthene 1500 J 400 UR nfa nfa nfa nfa nfa n/a

1000 J 400 UR nfa nfa nfa nfa nfa
'-

Benzo(g.h.i)perylene nfa

1000 J 400 UR nfa nfa nfa nfa nfa
--.- : ---.. _.,----

Benzo(k)f1uoranthene I •. ,]
- . --"'-"- --

Bis(2-chloroelhoxy)melhane 8100 UJ 400 UR n/a nfa nfa nfa nfa fli]

400 UR nfa nfa
.----_.

Bis(2-chloroelhyl)ether 8100 UJ nfa nfa nfa nfa

Bis(2·ethylhexyl)phlhalale 8100 UJ 120 B nfa nfa nfa nfa nfa n/a

Bulylbenzylphlhalate 8100 UJ 400 UR nfa nfa nfa nfa nfa nfa

Carbazole 8100 UJ 400 UR nfa nfa nfa nfa nfa n/a
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SAMPLE 1.0.: 58·02·48 58·02·49 58·02·80 58·02·81 58·02·82 58·02·83 58·02·8312 58·02·84

LOCATION:

,

SEMIVOLATILES ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg

Chrysene 1500 J 400 UR nfa nfa nfa nfa nfa nfa

Oi·n·butylpnlhalate 8100 UJ 400 UR nfa nfa nfa nfa nfa nfa

Di·n·octylphlhalate 8100 UJ 400 UR nfa nfa nfa nfa nfa nfa

Dibenz(a.h)anthracene 8100 UJ 400 UR nfa nfa nfa nfa nfa nfa

Dibenzofuran 8100 UJ 400 UR nfa nfa nfa nfa nfa nfa

Dlethylphthalate 81JO UJ 400 UR nfa nfa nfa nfa nfa nfa

. Olmethylphihalate 8;00"ijj- --400 UR n/a nfa nfa nfa nfa nfa
-
Fluoranthene 2800 J 400 UR nfa nfa nfa nfa nfa nfa

Fluorene 8100 lJ.J 400 UR nfa nfa nfa nfa nfa nfa

Hexachlorobenzene 8100 UJ 400 UR nfa nfa nfa nfa nfa nfa

Hexachlorobutadlene 8100 UJ 400 UR nfa nfa nfa nfa nfa nfa

Hexachlorocyclopenladlene 8100 UJ 400 UR nfa nfa nfa nfa nfa nfa

Hexachloroethane 8100 UJ 400 UR nfa nfa nfa lila nfa ;1,'a

Indeno( 1.2. 3·cd)pyrene 8100 UJ 400 UR nfa nfa
- ... '-1·n/a Ilia n/a fi';' I'

. --i-
Isophorone 8100 UJ 400 UR nfa nfa nfa n/a nfa

Ilia II
N·Nllroso'd,·n·propylamllle 8100 UJ 400 UR nfa nfa nfa n/a nfa

---_...._. _._-
II/;t _.!I

N·Nllrosodlphenylamllle (1) 8;00 lJJ 400 UR nfa nfa nfa Ilfa nfa J. - !IN;Jrhlh;Jlcllc 8ioo'l;j- --4oo'iJii-- nfa nfa
'_.

Ilfa Ilfa Ilfa 11!(1

'Nitrobenzene_. 8100'l)]-- '--400Uf{ .-
nfa nfa nfa nfa nfa nia ._-

Pentachlorophenol 20000 UJ 1000 UR nfa nfa nfa nfa nfa n,a

400 UR
.'-

Phenanthrene 1800 J nfa nfa nfa nfa nfa nfa

Phenol 8100 UJ 400 UR nfa nfa nfa nfa nfa nfa

Pyrene 2400 J 400 UR nfa nfa nfa nfa nfa nfa



'11' 'f98 APPENDIX A - TABLE 2

SUMMARY OF ANALYTiCAL RESULTS FOR AREA 2 SUBSURFACE SOIL

NAWC WARMINSTER, PENNSYLVANIA

Page 49

SAMPLE 1.0.: 58-02-48 58-02-49 58-02-80 58-02-81 58-02-82 58-02-83 58-02-8312 58-02-84

lOC~TION:

.

..

IVOLATILES I ugfkg I ugfkg I ugfkg ~. I ugfkg I ugfkg I ugfkg I ugfkg I ugfkg -,

1,1,1-Trichloroethane 14 U 12 U nfa nfa nfa n/a n/a n/a

1,1,2,2-Tetrachloroethane 14 U 12 U nfa n/a
-

n/a n/an/a n/a

1,1,2-Trichloroethane 14 U 12 U n/a - n/a n/a n/a n/a n/a

1,1-0ichloroethane 14 U 12 U nfa -- n/a n/a n/a n/a n/a -
1,1-0ichloroelhene 14 U 12 U n/a '.0 ~_ n/a n/a n/a n/a n/a

1,2-0ichloroethane 14 U 12 U n/a
'-

n/a n/a n/a n/a n/a

1.2-Dichloroethene (Tolal) 6 J 12 U n/a nfa n/a n/a n/a n/a

1,2·0ichloropropane 14 U 12 U n/a n/a n/a n/a n/a n/a

2-Butanone 14 U 12 U nfa n/a n/a n/a n/a n/a

2-Hexanone 14 U 12 U n/a nfa n/a n/a n/a n/a

4-Methyl-2-pentanone 14 U 12 U n/a n/a n/a n/a n/a n/a

Acetone 66 3 B n/a n/a n/a n/a n/a n/a

Benzene 14 U 12 U n/a n/a n/a n/a
- - '-n/a n/a

Bromodichloromethane 14 U 12 U nfa n/a n/a n/a n/a n/a

Bromoform 14 U 12 U n/a n/a n/a n/a n/a n/a

Bromomethane 14 U 12 U n/a n/a n/a n/a n/a
---_._.-

: n/rl

Carbon Disulfide 14 U 12 U n/a n/a n/a n/a ilIa -I--r~;';--

14 U 12 U n/a n/a n/a
-_.

n/a
- ._--_ ..... _-

Carbon Telrachloride n/a 1'1

Chlorobenzene 14 U 12 U n/a n/a n/a n/a n/a n/a

Chloroethane 14 U 12 U n/a n/a n/a n/a n/a n/a

Chloroform 14 U 12 U n/a n/a n/a n/a n/a n/a

Chloromethane 14 U 12 U n/a n/a n/a n/a n/a n/a
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SAMPLE 1.0.: 58·02-48 58·02·49 58·02·80 58·02·81 58·02-82 58·02·83 58-02-8312 58-02-84

LOCATION

.

VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

Oibromochloromethane 14 U 12 U n/a n/a n/a n/a n/a n/a

Ethylbenzene 14 U 12 U n/a n/a n/a n/a n/a n/a

Methylene Chloride 4 B 6 B n/a n/a n/a n/a n/a n/a

Styrene 14 U 12 U n/a n/a n/a n/a n/a n/a

Tetrachloroelhene 14 U 12 U n/a n/a n/a n/a n/a n/a

Toluene 14 U 12 U n/a n/a n/a n/a n/a n/a

Trichloroethene 2 J 12 U n/a n/a n/a n/a n/a n/a

Vinyl Chloride 14 U 12 U n/a n/a n/a n/a n/a n/a

Xylene (Total) 14 U 12 U n/a n/a n/a n/a n/a n/a

cis-l.3-0ichloropropene 14 U 12 U n/a n/a n/a n/a n/a n/a

trans-l,3-0ichloropropene 14 U 12 U n/a n/a n/a n/a n/a n/a

PESTICIDES ug/kg uglkg uglkg ug/kg uglkg uglkg ug/kg ug/kg

4.4'-000 94 J 4 UJ n/a n/a n/a nla n/a n/3

4.4'-00E 82 J 4 UJ n/a n/a n/a n/a n/a nla

4,4'-00T 150 J 4 UJ nla nla n/a n/a n/a n/a

Aldrin 21 UJ 2 UJ n/a n/a n/a n/a n/a fila

n/a
--_ .. _-

Alpha-BHe 21 UJ 2 UJ n/a n/a n/a n/a r.;a

n/a
- - ,:'~--LAlpha-Chlordane 21 UJ 2 UJ n/a n/a n/a 'l./a

n/a
.. ---. 1-- -_.

Aroclor-l016 41 UJ 40 UJ n/a n/a n/a 11/3 ;'

n/a
---

Aroclor·1221 83 UJ 81 UJ n/a n/a n/a n/a ilJCI

n/a
--

n/a n/aAroclor-1232 41 UJ 40 UJ n/a n/a n/a

Aroclor-1242 41 UJ 40 UJ n/a n/a nla n/a n/a n/a

Aroclor-1248 41 UJ 40 UJ n/a n/a nla n/a n/a n/a,
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SAMPLE 1.0.: 5B-02-48 5B-02-49 5B-02-80 5B-02-81 5B-02-82 5B-02-83 5B-02-8312 5B-02-84

LOCATION

...

PESTICIDES ug/kg ug/kg ug/kg·_··-.· ug/kg ug/kg ug/kg ug/kg ug/kg

Aroclor-1254 66 J 40 UJ n/a n/a n/a n/a n/a n/a

Aroclor-1260 41 UJ 40 UJ n/a n/a n/a n/a n/a n/a

Seta-SHC 21 UJ 2 UJ n/a n/a n/a n/a n/a n/a

Delta-SHC 21 UJ 2 UJ n/a n/a n/a n/a n/a n/a -
Dieldrin 58 J 4 UJ n/a n/a n/a n/a n/a n/a

Endosulfan I 2.1 UJ 2 UJ n/a n/a n/a n/a n/a n/a ..
Endosulfan II 41 UJ 4 UJ n/a n/a n/a n/a n/a n/a

Endosulfan Sulfate 41 UJ 4 UJ n/a n/a n/a n/a n/a n/a

Endrin 41 UJ 4 UJ n/a n/a n/a n/a n/a n/a

Endrin Aldehyde 4 1 UJ 4 ILJ nta n/a nta n/a n/a n/a

Endrin Ketone 41 uJ-- 4 UJ n/a n/a n/a n/a n/a n/a

Gamma·SHC (Lindane) 21 UJ 2 UJ n/a n/a n/a n/a n/a n/a

2 UJ n/a
.

Gamma-Chlordane 23 J n/a n/a n/a n/a n/a

Heptachlor 2 1 UJ 2 UJ n/a n/a n/a n/a n/a n/a

Heptachlor Epoxide 21 UJ 2 UJ n/a n/a n/a n/a n/a
..-

n/a

Methoxychlor 21 UJ 20 UJ n/a n/a n/a n/a n/a n/a

Toxaphene 210 UJ 200 UJ n/a n/a n/a n/a n/a nr.l
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SAMPLE 1.0. TP08·02·03 TP08·02·04 TP08·02·05 VS·2A·01F VS·2A-01FE VS·2A·01WE VS·2A·02F VS·2A·02FE

LOCATION

,

INORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Aluminum 15000 16300 16000 n/a nfa nfa nfa nfa

Antimony 9.4 UR 10.6 UR 9.7 UR 088 BN 1.5 N 1 BN 1.2 BN 2.1 N

Arsenic 4.5 58 4.4 nfa nfa nfa nfa nfa

Barium 103 36.4 113 nfa nfa nfa nfa nfa

Beryllium 1.1 0.64 1.2 nfa nfa nfa nfa nfa

Cadmium 049 L 04 UL 0.37 UL 1.7 N 2.1 0.62 N 2.8 N 3.6

Calcium 2520 J 928 J 1950 J nfa nfa nfa nfa nfa

Chromium 19 238 20.3 nfa nfa nfa nfa nfa

Cobalt 76 88 9 nfa nfa nfa nfa nfa
..

Copper 22 11.6 164 nfa nfa 12.3 nfa nfa

Cyanide 12 U 1.2U 1.2 U nfa nfa nfa nfa nfa

Iron 16200 22200 14900 nfa nfa nfa nfa nfa

Lead 333 J 8.8 J 27.7 J 211 N 72.7 114 N 83.9 N 95.6
.._-----

Magnesium 2820 2590 2440 nfa nfa nfa nfa n;,.l :

Manganese 481 291 419 nfa nfa nfa nfa _. ;;;;;-'--:i
Mercury 005 UL 005 UL 0.06 UL nfa nfa nfa nfa -r:;.:;--II

..
._~~:·:·-=-IINickel 17K 49 K 84 K nfa nfa nfa nfa

Potassium 520 886 575 nfa nfa nfa nfa 1\:, I
i

-_ .. -_.,
Selenium 035 UJ 04 UJ 0.37 UJ nfa nfa nfa nfa I\/;'

089 UL 0.92 UL 061 U
-_.

Silver 1 UL nfa nfa nfa
-' ..-

Sodium 286 B 208 B 30.4 B nfa nfa nfa nfa 11,'j

Thallium 053 U 06 U 0.55 U nfa nfa nfa nfa nfa

Vanadium 24 337 22 nfa nfa nfa nfa nfa

43.8
_._.----_._-

Zinc 142 38 108 nfa nfa nfa :1.:1
-. _._._.
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SAMPLE 1.0.: TP08-02-03 TP08-02-04 TP08-02-05 VS-2A-01F VS-2A-01FE VS-2A-01WE VS-2A-02F VS-2A-02FE

LOCATION:

.

. ,

IVOLATILES I ugfkg I ugfkg I ugfkg_:, _ I ugfkg I ug/kg I ugfkg I ugfkg I ugfkg I
..

1,2,4-Trichlorobenzene 1900 U nfa 3900 U nfa n/a nfa n/a nfa

1,2-Dichlorobenzene 1900 U nfa 3900 U nfa nfa n/a nfa nfa

1,3-Dichlorobenzene 1900 U n/a 3900 U. nfa n/a n/a nfa n/a

1,4-Dichlorobenzene 1900 U n/a 3900 U-:•. nfa n/a n/a n/a nfa -.
SEMIVOLATILES ugfkg ugfkg ugfkg .~ ugfkg ug/kg ug/kg ugfkg ugfkg

.. --

2,2'-Oxybis( 1-chloropropane) 1900 U n/a 3900 U nfa nfa nfa n/a nfa

2,4.5-Trichlorophenol 4800 U nfa 9700 U nfa n/a nfa nfa nfa

2,4.6-Trichlorophenol 1900 U n/a 3900 U nfa n/a n/a n/a nfa

2.4-Dichlorophenol 1900 U nfa 3900 U nfa nfa nfa n/a nfa

2,4-Dimelhylphenol 1900 U n/a 3900 U nfa n/a nfa n/a n/a

2,4-Dinilrophenol 4800 U n/a 9700 U n/a n/a nfa nfa nia

2.4-Dinilrololuene 1900 U 3900 U n/a
... -n/a nfa nfa nfa nfa

2.6·Dinilrololuene 1900 U 3900 U
_. -----_.-

n/a n/a n/a n/a n/a n.. :!

2-Chloronaphlhalene 1900 U 3900 U nfa n/a n/a -~- ---------
n/a fllJ

2-Chlorophenol 1900 U n/a 3900 U nfa n/a nfa n/a -- . ---ni-a---

2-Melhylnaphlhalene 6000 n/a 9800 n/a n/a n/a n/a n/a

nfa
.•

n/a2-Melhylphenol 1900 U n/a 3900 U nfa n/a n/a

2-Nilroaniline 4800 U nfa 9700 U n/a n/a n/a n/a
-- ----n-fa

2-Nitrophenol 1900 U nfa 3900 U n/a n/a n/a n/a n/a

3,3'-Dichlorobenzidine 1900 U n/a 3900 U nfa n/a n/a n/a nfa

3-Nilroaniline 4800 U n/a 9700 U n/a nfa n/a n/a nfa

4,6-Dinilro-2-melhylphenol 4800 UJ nfa 9700 U nfa n/a n/a n/a n/a
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SAMPLE 1.0. TPOB-02-03 TPOB-02-04 TPOB-02-05 VS-2A·01F VS-2A-01FE VS-2A-01WE VS-2A-02F VS·2A-02FE

LOCATION:

,

SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

4-Bromophenyl·phenylether 1900 UJ n/a 3900 U n/a n/a n/a n/a n/a

4-Chloro-3-methylphenol 1900 U n/a 3900 U n/a n/a n/a n/a n/a

4-Chloroaniline 1900 U n/a 3900 U n/a n/a n/a n/a n/a

4-Chlorophenyl Phenyl Ether 1900 U n/a 3900 U n/a n/a n/a n/a n/a

4·Methylphenol ---i900-U- n/a 3900 U n/a n/a n/a n/a n/a

4-Nltroanlltne 4800 U n/a 9700 U n/a n/a n/a n/a n/a

4-Nltrophenol 4800 U nla 9700 UJ n/a n/a n/a n/a n/a

Acenaphlhene 1900 U n/a 3900 U n/a n/a I"a n/a n/a

Acenaphlhylene 1900 U nla 3900 U n/a n/a "Ia n/a n/a

Anthracene 750 J nla 3900 U n/a n/a n/a n/a n/a
- -200 J -

3900 U n/a n/aBenzo(a)anthracene nla n/a n/a n/a

Benzo(a)pyrene 1900 U nla 3900 U n/a n/a n/a n/a n/a

Benzo{b)fluoranthene 220 J n/a 3900 U n/a n/a n/a n/a n/a

Benzo(g.h.l)perylene 1900 U n/a 3900 U n/a n/a n/a n/a '--n/,j--- d

Benzo(k)fluoranthene 1900 U nla 3900 U n/a n/a n/a n/a I
nl:; ·r

_.
Bls(2-chloroelhoxy)methane 1900 U nla 3900 U n/a n/a n/a n/a r --- - ;,.. -'

II----_. ....~---_.. ... .. -IIBis(2-chloroelhyl)ether 1900 U nla 3900 U n/a n/a nla n/a

~~- ,;;:~=- IBis(2-elhylhexyl)phthalate 1900 U n/a 3900 U n/a n/a n/a n/a

Butylbenzylphlhalate 1900 U n/a 3900 U n/a n/a n';> n/a .. , II
·_-...._··1:

Carbazole 1900 UJ n/a 3900 U n/a n/a n/a n/a ;1·" I

Chrysene 190 J n/a 3900 U n/a n/a n/a n/a n/a

Di-n-bulylphlhalale 1900 UJ n/a 3900 U n/a n/a n/a n/a n/a

Di-n-oclylphthalale 1900 U n/a 3900 U n/a n/a n/a n/a n/a
.._---

Dlbenz(a.h)anlhracene 1900 U n/a 3900 U n/a n/a n/a n/a ilia
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SAMPLE I.D.: TP08·02·0J TP08·02-04 TP08-02-0S VS-2A-01F VS-2A-01FE VS·2A-01WE VS-2A-02F VS-2A-02FE

LOCATION:

.

,"

SEMIVOLATILES ugfkg ugfkg ugfkg ,,., ugfkg ugfkg ugfkg ugfkg ugfkg

Dibenzofuran 1900 U nfa 880 J' - nfa nfa nfa nfa nfa

Diethylphthalate 1900 U n/a 3900 U n/a n/a n/a n/a nfa

Dimethylphthalate 1900 U nfa 3900 U n/a n/a n/a n/a nfa

Fluoranthene 900 J n/a 3900 U' n/a n/a nfa nfa nfa

Fluorene 1900 U n/a 1400 J.". nfa nfa nfa nfa nfa .,

Hexachlorobenzene 1900 UJ n/a 3900 U':" nfa n/a nfa nfa nfa

Hexachlorobutadiene 1900 U n/a 3900 U n/a n/a n/a nfa nfa

Hexachlorocyclopentadiene 1900 U nfa 3900 U nfa n/a n/a nfa nfa

Hexachloroethane 1900 U nfa 3900 U nfa nfa nfa nfa nfa

Indeno( 1.2.3-cd)pyrene 1900 U nfa 3900 U n/a nfa n/a nfa nfa

Isophorone 1900 U nfa 3900 U n/a nfa nfa n/a nfa

N-Nitroso-di-n-propylamine 1900 U nfa 3900 U n/a nfa n/a n/a n/a

N-Nitrosodiphenylamine (1) 1900 UJ nfa 1000 J nfa n/a nfa n/a nfa

Naphthalene 700 J n/a 1000 J n/a nfa nfa n/a n/a

Nitrobenzene 1900 U n/a 3900 U n/a nfa n/a n/a nfa
------

Pentachlorophenol 4800 UJ n/a 9700 U n/a n/a n/a n/a nfa

Phenanthrene 3200 J n/a 1600 J n/a nfa nfa nfa n/a

1900 U n/a 3900 U nfa n/a n/a nfa
._--_.-

Phenol rI:)
I

Pyrene 210 J n/a 3900 U n/a nfa n/a nfa n/a
--

VOLATILES ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg ugfkg

1.1.1-Trichloroethane 120 U 12 U 1400 U n/a n/a n/a nfa nfa

1.1.2.2-Tetrachloroethane 120 U 12 U 1400 U n/a nfa n/a n/a nfa

1.1.2-Trichloroethane 120 U 12 U 1400 U nfa n/a n/a nfa n/a

-.

...
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SAMPLE 1.0.: TP08·02·03 TP08·02·04 TP08·02·05 VS-2A-OIF VS-2A-OIFE VS-2A-01WE VS-2A-02F VS-2A-02FE

LOCATION

.

VOLATILES , ug/kg ug/kg ug/kg ug/l;g ug/kg ug/kg ug/kg ug/kg

1,l-Dichloroethane 120 U 12 U 1400 U nfa nfa nfa nfa nfa

1,l-Dichloroethene 120 U 12 U 1400 U nfa nfa nfa nfa nfa

l,2-Dichloroethane 120 U 12 U 1400 U nfa nfa nfa nfa nfa

1,2-Dichloroethene (Total) 120 U 12 U 1400 U nfa nfa nfa nfa nfa

1,2-Dichloropropane 120 U 12 U 1400 U nfa nfa nfa nfa nfa

2-Butanone 120 U 12 UJ 1400 U nfa nfa nfa nfa nfa

2-Hexanone 120 U 12 UJ 1400 U nfa nfa nfa nfa nfa

4·Melhyl-2-pentanone 120 U --12 UJ 1400 U nfa nfa nfa nfa nfa

Acetone 120 B 2 B 1100 B nfa nfa nfa nfa nfa

Benzene 120 U 12 U 1400 U n/a nfa nfa nfa nfa

Bromodichloromethane 120 U 12 U 1400 U nfa nfa nfa nfa nfa

Bromoform 120 U 12 U 1400 U nfa nfa nfa nfa nfa

Bromomethane 120 U 12 U 1400 U nfa nfa nfa n/a nfa
_._._-----

Carbon Disulfide 120 U 12 U 1400 U nfa nfa nfa nfa nfil

Carbon Tetrachloride 120 U 12 U 1400 U nfa nfa nfa nfa .,/,:.

Chlorobenzene 120 U 12 U 1400 U nfa nfa nfa nfa --;;;;;··-1,

Chloroethane 120 U 12 U 1400 LJ nfa nfa nfa nfa
-_._-- ,~- ----. I:

.... -
Chloroform 120 U 12 U 1400 U nfa n/a nfa nfa f It. 1 ~ i
Chloromethane 120 U 12 U 1400 U nfa nfa nfa nfa . j;;·,i .-. II
Dibromochloromethane 120 U 12 U 1400 U nfa nfa nfa nfa nfa-II

Ethylbenzene 120 U 12 U 1400 U nfa nfa nfa nfa nfa

Methylene Chloride 34 B 19 B 250 B nfa nfa nfa nfa nfa
._-

Styrene 120 U 12 U 1400 U nfa nfa nfa nfa nfa

Tetrachloroethene 120 U 12 U ' 1400 U nfa nfa nfa nfa nfa
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- .....

SAMPLE 1.0.: TP08-02-03 TP08-02-04 TP08-02-05 VS-2A-OIF VS-2A-OIFE VS-2A-01WE VS-2A-02F VS-2A-02FE

LOCATION:

,

VOLATILES ug/kg ug/kg ug/k9._, ;_ ug/kg ug/kg ug/kg ug/kg ug/kg

Toluene 120 U 12 U 1400 U', n/a n/a n/a n/a n/a

Trichloroelhene 120 U 12 U 1400 U n/a n/a n/a n/a n/a

Vinyl Chloride 120 U 12 U 1400 U n/a n/a n/a n/a n/a

Xylene (Tolal) 12 J 12 U 430 J n/a n/a n/a n/a n/a

cis-1,3-DiChloropropene 120 U 12 U 1400 u." n/a n/a n/a n/a n/a ,
Irans-l,3-Dichloropropene 120 U 12 U 1400 U, n/a n/a n/a n/a n/a

PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/k~ ug/kg ug/kg ug/kg

4.4'-000 38 U n/a 3.9 UJ n/a n/a n/a n/a n/a

4.4'-DDE 38 U n/a 3.9 UJ n/a n/a n/a n/a n/a

4,4'·DDT 38 U n/a 39 UJ n/a n/a n/a n/a n/a

Aldrin 1.9 U n/a 2 UJ n/a n/a n/a n/a n/a

Alpha-SHC 1.9 U n/a 2 UJ n/a n/a n/a n/a n/a

Alpha-Chlordane 1.9 U n/a 2 UJ n/a n/a n/a n/a n:a
Aroclor-l016 38 U n/a 39 UJ n/a n/a n/a n/a n/a

Aroclor-1221 77U n/a 79 UJ n/a n/a n/a n/a n.'a

Aroclor-1232 38 U n/a 39 UJ n/a n/a n/a n/a +---n'::-
I .~

Aroclor-1242 38 U n/a 39 UJ n/a n/a n/a n/a r---:--·'-1:..1

Aroclor-1248 38 U n/a 39 UJ n/a n/a n/a n/a - I ·--i; .;.----

Aroclor-1254 38 U n/a 39 UJ n/a n/a n/a ilIa II·!
._-

_.._--
Aroclor-1260 38 U n/a 39 UJ n/a n/a n/a n/a n/a

Sela-SHC 19 U n/a 2 UJ n/a n/a n/a n/a n/a

Della-SHC 2 1 J n/a 2 UJ n/a n/a n/a n/a n/a

Dieldrin 38 U n/a 3.9 UJ n/a n/a n/a n/a n/a
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SAMPLE I D' TP08·0103 TPOB·02·04 TP08-02-05 VS-2A-OIF VS-2A-OIFE VS-2A-01WE VS-2A-02F VS-2A-02FE

LOCATION

.

PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ugfkg ug/kg ug/kg

Endosulfan I 1,9 U nfa 2 UJ nfa nfa nfa nfa nfa

Endosulfan II 38 U nfa 3.9 UJ nfa nfa nfa nfa nfa

Endosulfan Sulfate 3.8 U nfa 3.9 UJ nfa nfa nfa nfa nfa

Endrin 58 J nfa 3.9 UJ nfa nfa nfa nfa nfa

Endrin Aldehyde 3.8 U nfa 3.9 UJ . nfa n/a n/a nfa nfa

Endrin Ketone 38 U nfa 39 UJ nfa nfa nfa nfa nfa

Gamma-BHC (Lindane) 19 U nfa 2 UJ nfa nfa nfa nfa nfa

Gamma-Chlordane 19 U nfa 2 UJ nfa nfa nfa nfa nfa

Heptachlor 19 U nfa 2 UJ nfa nfa nfa nfa nfa

Heptachlor Epoxide 19 U nfa 2 UJ nfa nfa nfa nfa nfa

Methoxychlor 19 U nfa 20 UJ nfa nfa nfa nfa nfa

Toxaphene 190 U nfa 200 UJ nfa nfa nfa nfa nfa
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SAMPLE 1.0.: VS-2A-02WE VS-2A-03F VS-2A-03F-DUP VS-2A-03FE VS-2A-04F VS-2A-05F VS-2A-05WE VS-2A-06F

LOCATION

.

,

INORGANICS mgfkg mgfkg mgfkg. mgfkg mgfkg mgfkg mgfkg mgfkg

Antimony 28.9 N 5.5 N 5 4 N~ .. 1.7 N 081 BN 091 BN 0.58 BN 0.92 BN

Cadmium 286 N 12.1 N 13.3 N. 2.4 0.48 N 0.56 N 0.14 B 1.9

Copper 666 nfa nfa nfa nfa nfa 9.3 nfa

Lead 624 N 245 N 572 N.. 66.2 11.2 N 14.6 N 16.2 62

Silver 506 nfa nfa <_. nfa nfa nfa 0.62 U nfa

Zinc 1560 nfa nfa _., nfa nfa nfa 33:7 nfa '.-
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SAMPLE 1.0.: VS·2A·07F VS·2A·08F VS·2A·08F·DUP VS·2A·09F VS·2A·10F VS·2A·11F VS·2A·11F·DUP VS·2A·12F

LOCATION

.

INORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Antimony 063 BN 1.1 BN 1.7 N" 30 N' 30.2 N' 2.6 N' n/a 0.86 BN

Cadmium 04 1.9 2.4 93.5 148 3.5 254 BN 0.52

Copper n/a n/a n/a n/a n/a 98 N' n/a n/a

Lead 21 8 57.4 ' 92.6 ' 2060 ' 811 ' 107 BN 3.8 N' 328 BN

Silver n/a n/a n/a n/a n/a 12.8 N' 99 126 N"

llnc n/a n/a n/a n/a n/a 147 n/a n/a
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SAMPLE 10,: W·2A·04WA W·2A·05WA . ,. . .. . .. . .. ... .'-LOCATION:
'" ... ... ..,

'" ...

.

..
INORGANICS mg/kg mg/kg :-
Antimony 156 N" 24 N"
Cadmium 189 23
Copper 1030 N 107 N
Lead 1030 " 241 " ..
Silver 669 N" 011 BN _._-
Zmc 1390 N 989 N



...
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NOTES:

J
U
UJ
UL
UR
L
K
B
R
n/a
ND

-
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SUMMARY OF ANALYTICAL RESULTS FOR AREA 2 SUBSURFACE SOIL

NAWC WARMINSTER, PENNSYLVANIA

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Ouantitation Limit (CROL).
Value is a non-detected result as reported by the laboratory.
Non-detected result is considered estimated due to exceedance of technical quality control criteria.
Non-detected result is considered biased low due to exceedance of technical quality control criteria
Non-detected result is considered unusable due to exceedance of technical quality control criteria.
Positive result is considered biased low due to exceedance of technical quality control criteria
Positive result is considered biased high due to exceedance of technical quality control criteria.
Positive result is considered to be an artifact of blank contamination, and should not be considered present.
Positive result is considered unusable due to exceedance of technical quality control criteria.
No result is available/applicable for this parameter in this sample.
Value is a non-detected result as reported by the laboratory. Detection limit not available.
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Table 1-5
Selection of Chemicals of Potential Concern - Site 2 Surface Soillnorganics

NAWC Warminster, Pennsylvariia

"'_'~~'"'" :S!te-R.!l!1'J~: ,:.:".Range of Positive .'_. Maximum: ": ,,;.~.~I!e';, "AJlpIic<I~:' Chemical Representative
, " ~F~uencyo', ", Detections for Sila . Detectedln ResultsAbove·:~sk:.8aaed.· 'Siilected ConeenuatIon

Substance ..:::;;./e: '::-Det8ction'" Minimum, ,Maxtmum Background Background? COllC8ntratlonii'a'aCOPC? ForSlte~Data"

Aluminum 17/17 9090 19800 18100 Y 7800 Y 15100
Antimony .--- --2-2/29-.--- 0~8 198' '---·"f6·-' '-'N"- --3-.1--- ---N - -2~
ArseniC-'-·-- 17/17 ' --"3 i-,i'1--·---,:2':,···----Y--· 0,43 -- __yO' 85'-·-·
Barium---···,-- --.--. - 17/17 ·--·43.8'. 452 225-- ' --y---' - --550-' '--N' ,50- .
Beryllium ' .------ --1'7117" ---'0:-6·3- 1.4-- .. -. -"~7 --- "-y-- '---'16-'- --N- 1.1
Cadmium" ------~1-- ---0-:-26-:'59-:-3"--' --027--' --Y--- .- 7:"8--·" ---Y...... - -- 15.6--

Calcium ----- -----m17-· ---886--· 18800' -ig10"--y--- ---'0000000 '--N---" ~---i'oooo -
Chromiu;:;;---· 17/17 19.1 . 12S--·-- --353- Y 39 '--y'-'- -- 6i;---
Cobalt 17/17 '8:3'.-14-.4-- -"""22,-. Y -47'0' ., --N-- 12.3-
Copper .-. 45/45 ---sf :,3600- --30.6 Y -- --3.,.-0---- Y 684
Iron 17/17 16700 ':-'38000- 410500- --N-- --noD'" N -2S-SOO---
Lead 43/43 4.4--:-i350----- f--965 . --v-.- -4(iO----· . Y 783
MagneSlum..- 17/17 1900":"3200 - -- '-496"0'-'-"-y--- 400000'0 N 60'0
Manganese 17/17 337 ':-1040 -- --20'10 Y 1100 -·-N---- '---=;i,--
Mercury .•. -- ----- ---m- ---0-.-'4"-: -'-,1---- --0.37-' ----- y--- -.--... ---N-- --'-.1--'-
Nickel 8/8 13.3--~47· _. --2U-' '--Y-- '---160-- '-'-N- - ------4-7--
Potassium 17/17 684 -:-'2590--- -- -3050" - --.. ·Y--·· -35000000 --N--- ---1~
Selenium' 4/17 0.89·'··'-:6 .. ·---..0".09--· ----'N---- -- 39-' ---N---· ----0:615--
Sliver 20135 0.97 :-~- --",2- Y 39 - ---Y-- --64-.1--
Sodium .-- 9/9 124 • 1870-- --s6)-- . Y - - 240'iioooo N 1870
Thallium" 5/17' 1 . 1.4 042 _. ----Y-- ---6:SS-- ---Y--- ---0.-8-1--
Vanadium' 17/17 ..23:s--·-:-s~.. --45--- '--Y-- --55-'-- .--y'----~
ZJnc 45/45 ii;T-"4SOO--- 60 Y - --nO-O-' Y 826

Notes:

Units are mg/kg for Inorganics.
Substances are selected as COPCs if maximum values exceed nsk·based screening levelS (RBCs) and frequency of detection is greater than 5 percent.
·Minerals that are essential nutrients (calcium, magnesium. sodium, potassium) are compared to Recommended Daily Intakes (RDAs) as screening levels.

Values over' E+06 are for illustration only to indicate no concentration In SOil would eXcee<lthe RDA.
The determination of site results eXceeding background is based on an overall evaluation of statiStical tests presented in a separate table.

RBCs represent concentrations associated with a 1O~ cancer nsk level or a non-cancer hazaro ,ndex of 0 1.
Applicable RBCs originate from EPA Region 3 RBCs for residential exposure. inCidental SOII.ngestlon. Inhalation. and

dermal exposure. with non-cancer risk adjusted to 0.1 hazard index. ,
An RBC for lead based on cancer risk or hazard index 's not available. The 400 mglkg EPA resloentJal 5011 gUideline 's used

as an RBC tor soil ingestion (EPA, 1994. ReviSed Interim Soil Leao Guidance for CERCLA Sites and RCRA
Corrective Action Facilities. OSWER Directive 9355.4-12.)

NA =BacKgrouna Comparison Tests were Not Applicable because of lack of bacKgrouna Oata

xTBL3-C6a.xls Page 1 11/9/982:44 PM



Table 1-6
Selection of Chemicals of Potential Concern - Site 2 Surface Soil Organics

NAWC Wanninster, Pennsylvania

Notes:

Units are uglkg for organics.
SUbstances are selected as COPCs if maximum values exceeo nsk·baseo screening levels (RBCs) and frequency of detection IS greater than 5 percent
'Minerals that are essential nutrients (calcium. magnesium. soolum. potassium) are compared to Recommendeo Daily Intakes (RDAs) as screening lev

Values over 1E+06 are for illustration only to indicate no concentration In SOli would exceed the RDA.
The determination of site results exceeding background is baseo on an overall evaluation of statishcaltests presenteo in a separate table.

RBCs represent concentrations associated with a 10'" cancer nsk level or a non-cancer hazard Index of 0.1.
Applicable RBCs originate tram EPA Region 3 RBCs for reSidential exposure. InCIdental SOil ingestion. inhalation. and

dermal exposure. with non-cancer risk adjusted to 0.1 hazaro Index.
An RBC for lead based on cancer risk or hazard index is not available. The 400 mglkg EPA reSidential SOil gUideline IS used

as an RBC for soil ingestion (EPA. 1994. Revised Intenm 5011 Lead Guidance for CERCLA Sites ano RCRA
Corrective ActIOn Facilities. OSWER Directive 9355.4.12.)

NA = Backgrouno Companson Tests were Not Applicable because of lack at backgrouno Oata.

I.

xTBL3-06b.xIS Page 1 11/9/982:48 PM



.. ~s~ima~ed ~oncarcinogenic ~isks
Site Worker

i;~! <i~r'f "..:
Rep,,"entatlve
'Condentratidn'

181
951
844
942
1540
715
488
184
880
678

15100
6.51
156
66

684
783
641
0.81
36.2
826

~ ... ,. \.!. i:JI'" ' .. ,.

ld(i~; ';;\.; '" ". .,~!1Ijji' ;1111, '1"'1':'" :. Substance. : .1~1I jo t.~ 'I ..~." ;.'~ <••• ', ••

Acenaphthylene
Aroclor-1254
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)nuoranthene
Benzo(g ,h .i)perylene
Benzo(k)nuoranthene
Dibenz(a.h)anlhracene
Indeno(1,2,3-cd)pyrene
Phenanthrene
Aluminum
Arsenic
Cadmium
Chromium
Copper
Lead
Silver
Thallium
Vanadium
Zinc
Total Risk:

Table 4-1
Estimated Noncarcinogenic Risks
Site Worker - Surface Soils Site 2

NAWC Warminster PA

i';' FlJifi' ,'." T~fg~~ P~{f~r(~) :i?. il"'~ ',' '~!\;"!for" ~

: .' i;::;' Noncarcinogenic
.,;tIJ)l~U.!t :i:dH'coPCs[):: :[:LU

S, L. RS

S
K

S,K
C,K,L
C,CNS

S
S, K, L, CNS

C

Ingestion
; .:.:;:!

NT
4.65E-02

NT
NT
NT
NT
NT
NT
NT
NT

1.48E-02
2.12E-02
305E-02
2.15E-02
1.67E-02

NT
1.25E-02
1.13E-02
5.06E-03
2.69E-03
1.83E-01

Dermal
Contact·

NT
8.71E-02

NT
NT
NT
NT
NT
NT
NT
NT

1.71E-02
2.23E-02
190E-01
6.72E-01
870E-03

NT
3.91E-03
3.53E-03
7.89E-02
3.36E-03
1.09E+OO

Inhalation,.
of Dusts.

NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT

1.03E-05
2.48E-02

NT
NT
NT
NT
NT
NT

2.48E-02

Total

NT
134E-01

NT
NT
NT
NT
NT
NT
NT
NT

3.18E-02
4.35E-02
221E-01
7.18E-Ol
2.54E-02

NT
165E-02
1.49E-02
8.40E-02
6.06E-03
1.29E+OO

. -~.

Notes:

Units for RC are mglkg.
NT -- No toxicity factor (slope factor or RfD) is applicable for the selected COPCs for this exposure route.Estimated cancer and noncancer risks assume a Reasonable Maximum Exposure (RME).
The representative concentration is selected as presented in a preceding data evaluation table.Target Organs: C =Cardivascular System, S =Skin, K =Kidney, L =Liver, CNS =Central Nervous System, RS =Reproductive System



Table 4-2
Estimated Noncarcinogenic Risks

Residential Child - Surface Soils Site 2
NAWC Warminster PA

,' ~ i r ::~:, • ~ ':: .: d .: ' ,; 1 ~ T~r~~~ Org~n,(s, Estimated Noncarcinogenic Risks
.;1: I,

i!J::,iL
1

: jl·:.~(, :. ; !:.' '.: :;,;::/'l!: i l .

' :, for . . , Residential Child
Representative : Noncarcinogenic i Ingestion Dermal Inhalation Total
1'1 II' -t.! I ':'~ l'kl'llt.",,) .:·;;'Ij ,I Substance' "I· ":1'.'.1.1..;; Ii . ~!i\!~PCOPC~Ii!:~!!r l :q ~;:'~' !::i . I

'ofDus~' : ' ~:: ~;Ccincentriltlo ' \! " .. ",... .:,= ~ ~:, I. ..~ :.' :; .1-;;"; ·¥,"'1'1"J '~: Contact
181 Acenaphthylene NT NT NT NT
951 Arodor-1254 S. L, RS 6.08E-01 7.13E-01 NT 1.32E+00
844 Berlz(a)anthracene NT NT NT NT
942 Benzo(a)pyrene NT NT NT NT
1540 Benzo(b)nuoranthene NT NT NT NT
715 Benzo(g,h,i)perylene NT NT NT NT
488 Benzo(k)nuoranthene NT NT NT NT
184 Dibenz(a,h)anthracene NT NT NT NT... . _._ ...... -..

880 Indeno(1,2.3-cd)pyrene NT NT NT NT
678 Phenanthrene NT NT NT NT

15100 Aluminum 1.93E-01 1.40E-01 NT 3.33E-01
6.51 Arsenic S 2.77E-01 1.83E-01 NT 4.60E-01
15.6 Cadmium K 3.99E-01 1.56E+00 1.59E-04 196E+00
66 Chromium S.K 2.81E-01 5.50E+00 3.84E-01 6.16E+00

684 Copper C, K, L 2.19E-01 7.12E-02 NT 2.90E-01
783 Lead C,CN~ NT NT NT NT
64 1 Silver S 1.64E-01 3.20E-02 NT 1.96E-01. _. -
081 Thallium S, K, L. C~~ 1.48E-01 2.89E-02 NT 1.77E-01
362 Vanadium 6.61E-02 6.46E-01 NT 7.12E-01
826 Zinc C 352E-02 2.75E-02 NT 6.27E-02

Total Risk: 2.39E+OO 8.90E+OO 3.84E-01 1.17E+01

Notes:

Units for RC are mglkg
NT -- No toxicity factor (slope factor or RID) is applicable for the selected COPCs for this exposure route.
Estimated cancer and noncancer risks assume a Reasonable Maximum Exposure (RME).
The representative concentration is selected as presented in a preceding data evaluation table.
Target Organs: C = Cardivascular System, S = Skin, K = Kidney. L = Liver. CNS = Central Nervous System, RS = Reproductive System



Table 4-3
Estimated Carcinog nic Risks

Site Worker - Surfac Soils Site 2
NAWC Warminster PA

NT
191 E-06
2.15E-07
2.40E-06
3.93E-07

NT
1.24E-08
4.69E-07
2.24E-07

NT
NT

7.00E-06
132E-09
3.63E-08

NT
NT
NT
NT
NT
NT

4{'Tf-~F:\
NT NT

1.24E-06 2.55E-11- - ... . . "

NT NT
NT 3.91E-11. .
NT NT
NT NT.. " ..
NT NT
NT NT
NT NT
NT NT
NT NT

3.59E-06 1.32E-09
NT 1.32E-09
NT 3.63E-08
NT NT
NT NT
NT NT
NT NT
NT NT
NT NT

}~rM~' "11~~al~~~~.
:'~ontac, .of DlistS'

Estimated Cancer Risks
:c'" . Site Worker;' ..

NT
6.65E-07.. . _.'
2.15E-07
2.40E-06
3.93E-07

NT
1.24E-08 .
- ~ .. ----
4.69E-07
2.24E-07

NT
NT

3.41 E-06
NT
NT
NT.. -- - ..- ..
NT
NT
NT
NT
NT

t.\ it :iil~'jl~~~i ~f~JWi,'
Acenaphthylene
Aroclor-1254
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)nuoranthene
Benzo(g,h, i)perylene
Benzo(k)nuoranthene
Di~enz(~,~)anthracene

Indeno(1,2,3-cd)pyrene
Phenanthrene
Aluminum
Arsenic
Cadmium
Chromium
Copper
Lead
Silver
Thallium
Vanadium
Zinc

181
951
844
942
1540
715
488
184
880
678

15100
6.51
15.6
66

684
783
64.1
0.81
36.2
826

:j:fil~H;; .Y:';.,J, IH\'I" I c;.'r',!il,.
Re rbe'tative
;c:H~~H~t'~rf

Total Risk: 7.79E-06 4.83E-06 I 3.90E-08 1.27E-05

Notes:

Units for RC are mg/kg.
NT -- No toxicity factor (slope factor or RfD) is applicable for the selected COPCs for this exposure route.
Estimated cancer and noncancer risks assume a Reasonable Maximum Exposure (RME).
The representative concentration is selected as presented in a preceding data evaluation table.



Table 4-4
Estimated Carcinogenic Risks

Lifetime Resident - Surface Soils Site 2
NAWC Warminster PA

..- --- _.- NT

7.10E-06
9.65E-07
108E-05
1.76E-06

NT
5.58E-08
2.10E-06
1.01 E-06

NT
NT

2.72E-05
1.19E-08
3.27E-07

NT
NT
NT
NT
NT
NT

,,·,qlt~''.!;::'': 'i!' ~ I ~ ,; I:, I. 'It' - ", , ' ': ',i: i 'r:li~:.i;i''1lt''1 i "Lr>lfil;j : iF; l~j'tniij.. Fs~m~ted ~ancer ~Isks
',':ILUi;j::; ,'j::' ,j ,:,', ,:;, ':i;"i/;I:Y{;<';;it;'~:~I':' ";:"~I<" "" Sile Worker , " I

~4!P'~sen~tive "':f,l;ili';~"II:'I:1;1: :'\ ,1\i'::I';',:Ii I~';:·::JW'.. li:I'I~: ,):!-:,,'! II'~/·I) j' \nae,tlOfl .Rennal Intlalatlon: I::' Total I
i'C'H~ ll~lIE'-";ci~'i t,if~i~lj; 'I·, ~4U~~I-js~~t1I'~~~ tlte! '~ijij~.l:li': f~l'~.;9~I,ti i !:ln~ll11'~~.1 ' ;j;(:lll~"~"ifP' :'~;Ii$1. lii'I)? iJ!:~)i. tn, " ~~ ,n- ,lll'ff.,Ii :-; m..' f,•.1.. ., .",,' m~ llltlj;,,~,.,.,f. ,il{:',\W'", ,",., , 1,.I;U... " ,O",..C~;1 ~. ,us,. ' [/ ,L..,,,, : .. 'If.,

~ 81 Acenaphthylene 1'1 !.. I'll N I

951 Aroclor-1254 298E-06 4.12E-06 230E-10
844 Benz(a)anthracene 9.65E-07 NT NT
942 Benzo(a)pyrene 1.08E-05 NT 3.53E-10
1540 Benzo(b)nuoranthene 1.761::-06 NT NT
715 Benzo(g,h,i)perylene NT NT NT
488 Benzo(k)nuoranthene 5.?8E-08 NT NT
184 Dibenz(a,h)anthracene ~.10E-06 NT t-.JT
880 Indeno(1,2,3-cd)pyrene 1.01 E-06 NT NT
678 Phenanthrene NT NT NT

15100 Aluminum NT NT NT. . . ..
6.51 Arsenic 1.53E-05 1.19E-05 1.19E-08- - . - ._....-
15.6 Cadmium NT NT 1.19E-08
66 Chromium NT NT 3.27E-07

684 Copper NT NT NT
783 Lead NT NT NT.. -- _.. '" ..
641 Silver NT NT NT. - - ... '"

0.81 Thallium NT NT NT
362 Vanadium NT NT NT
826 Zinc NT NT NT

Total Risk: I 3.49E-05 I 1.60E-05 I 3.52E-07 5.13E-05

Notes:

Units for RC are mg/kg.
NT -- No toxicity factor (slope factor or RfD) is applicable for the selected COPCs for this exposure route.
Estimated cancer and noncancer risks assume a Reasonable Maximum Exposure (RME).
The representative concentration is selected as presented in a preceding data evaluation table.



Subsurface Soils



Table 1-7
Selection of Chemicals of Potential Concern - Site 2 Subsurface Soillnorganics

NAWC Warminster, Pennsylvania

.. :.=.~-r.i;"~ rSite-Relateo ". Renge otPositive- . Maximum', At8:Slte.···· Applicable CIler"'ca. "epre s;,nllltive
:...::.~~ !ff!Mluelic:yot .( Delectklnstor Site·"::'- Detectedln Results Above Rlsk-Baseo Sele<:tOO CoI\cenIrBtion'

Substance :~~j ..··:Detection·: .Mlnimum c ·Maxtmum Background Background? Concentration ·asaCOPC? For Srte Data;'
Aluminum 43/43 5210 23200 16100 Y 7600 y 13600'--- ----w43. ---'s:9D.5--- ----- -.-~._-_.. .~----- -- - --16-8-"-Antimony 13.6 Y 3.1 Y

.- ~---
0:85-:-19:6

-- --- -y-- -0:43 74--Arsenic 39/39 12.1 Y
Barium

- .._------ --43/43 - 21.6 - - '71'S -225--- y --550-- V 137----- .._--- ._--- - ---- .
Beryllium 41/41 0.28 • 6.2 ~ 7 Y 16 N 1.1
Cadmium

- ---
36/62 0:-4 ~- -29'3 i-6---'- -._ ..- y 21T-027 Y

Calcium
_.-- --42142 - - .. 387-'-74000'- -.---- '-"y--- --,000-0000" ---N"- -' _._---

1910 17000
Chromium'

-_._---
43/43

--- ..-----"4-= 3640---···· ~~3- '-'--y--'-" ---7800-- - N'-'-- -- 1'95-

Cobalt
-------~-- ------3:S-·-2·4T ---22.1--

_. __ ._------ .- 4'76-'
_.

y N 11.1
Copper

- .._--- '-55/55 . - 4.6-:-4190 30.6-
- . --3,-0--- --3~-y y

Cyanioe 3/34 -- 0:-85~O4" "7 --06-- _.
-'60000-' ------N·---

--o~i~N
Hexavalent Chromium_. 417 0.9s-·-iS9--- -- .---- -'-~------ _ ..--. --3-:sg-NA 39 N
Iron 43/43 -- 4000--=-103000-- 410500

. ---N·---·- --2300-' ------- --27700 ••N
Lead

---~_.------- ---'-:S:-2060-- ---'9S:-S- y--' 400
- ------- --4SS-64/64 Y

MagneSium ---749 -' 29900' - '--- . -40000"00 - -- 3sii,'-42142 4960 y N
Manganese

._----,-
~43-·

- -127 "1760"-" -- --- - .. --- -'1'---' .. _---- ----- ------ -- --6lf--'-2010 1100 Y
Mercury- --0-.06-0:98" - ~."- --y-- --'o~13/43 0.37 Y
Nickel 36/36 3.1 143 "21:"i- -------

160- Y N 26.6
Potassium 37/37 110 - 2690 3050 Y 35000000 N --'-020 --

Selenium ---o-'-i~o:es-- -0-09-- ---'--- _0_. -N-- ._- 0.418--2143 N 39
Silver 17/54 -1.5----=--3iT--- -,-}'- ----- -. -39-- ----- ~-3--y y

Sodium 21121 45-:-752"-'- --66)- _._-------
'24000000"- ---"--_. --- .- --ii6-'y N

Vanadium
.-.

43/43 5.7 566 ---4'5- -- 55 -- -_.._-- -4"4-.-i--y y

Zinc 56/56-- ---
5.2 5640'- -60-- -----y-- --230-0--

___yO
614

Notes:

Units are mg/kg for Inorganics.

Substances are selected as COPCs if maximum values exceed nsk·based screening levelS (RBCs) and frequency of deteclJon IS greater than 5 percent.
·Minerals that are essential nutrients (calcium, magnesium. sodium. potassium) are compared to Recommenced Daily Intakes (RDAs) as screening levels.

Values over 1E+06 are for illustration only to indicate no concentration in SOil would exceed the RDA.
The determination of SIte results exteeding background is based on an overall evaluation of statistical tests presented in a separate table.

RBCs represent concentrations associated with a 10'" cancer risk level or a non-cancer hazard Index of 0.1.
Applicable RBCs onglnate from EPA Region 3 RBCs for residential exposure, InCidental soil ingestion, inhalation. and

dermal exposure. With non-cancer nsk adjusted to 0.1 hazard index.
An RBC for lead based on cancer risk or hazard index is not available. The 400 mg/kg EPA residential soil guideline is used

as an RBC for sOil Ingestion (EPA, 1994. Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA
Corrective Action FaCIlities. OSWER Directive 9355.4-12.)

NA = BackgrOund Comoanson Tests were Not Applicable because of lack of background data.

xTBL3-07a.xls Page 1 11/10198 9:34 AM



Table 1-8
Selection of Chemicals of Potential Concern - Site 2 Subsurface Soil Org"n,.;s

NAWC Warminster. Pennsylvania

Sile-Reialed Range 01 Positive Are Sita Applicable .,Ch;;IT"C<31 IF.c'"·r~seHt3uvel
Frequency of 'Detections for Site Results Above Risk-Based SelP'r; ":. : - .. "rw"· .:., i

Substance ',.•;:. Delection Minimum Maximum Background? Concentration as a CCPG : I ':." :.,'Ii; ~!e.'~ i
;:~:~:::~;~:i~~~~ (Totai)--~~;~f:_-~ .-- 4-~----'--~~--- --- 77W~%~__ =_~ --I=- -- ~~_~I
',4-DichlorObenzene- ----- '/24 68 ' 68 NA 27000 N' ~8 '
2-Butanone ------ 3/36-' -.- .4."5-~ -20 NA'- '470()OoO - -- N :0

2-Methylnapnthalene ---4/24 "0 - 9800 NA31(iooo -'-N-' 1530
3.3'-Dichlorooe·nzlo'ne----· .. --- '/24 -.j00... .- 400-- NA ,400" -- ---N"- -----4CIC)-
4,4'-000 ....-- ---3/25 --7---:-4-S·---- NA 2700 --- -- N 5.77
4.4'-DDE -.-------- --'-3125--- -- 48, 82 NA-- ;goii- - ---N---- -. ,- S.nl
4,4'~DDT - --- ------- -----3/25-- - -- ----;s-~-150----~ - - - "-900 ---N - 12.2

4,Methyl-2.pentanone- --- - --,1:i8 '- - ----,,-0 -:-- ;,-C) _. - - --- NA . '630000 N"" . 68
Acenapnthene --- -- ----3/24 -- --. -,70'-' 3'90--- Nil' -470000------N-- -- 390
Acetone - .- .---- ,- ---5/13--- - -- ---.j9-:-,-7C) - -- --- NA 780000 N '70
Aldnn - ------- --';2-5-- -----'""3.6--~-3.6----------NA --- -38' 'N------ --. 1.64

Alpha-Chlcirdane·----- -'125--' ---5-:9-~ 5:9- --- - --- 'NA .- - --,800 N- 179
Anthracene ,-..----- . --·--8/24 98'--:--750 NA 2300iioo N 563
AroClor--1248 1127- ---- '--- 110"--·,;6--·- --- NA - 320" - ---N"" 33::

- _..--. --_._--.---~ -
Aroclor·'254 3/27" - 1150 NA 320 Y 48.'
Aroclor.1260·-----'--- 5rii--" -----9-·-i600-------NA 320 --- --- 'Y 109
Benzla)anthracene·---- -W24- - ---'20180-0-- --NA'-- --87Ci- -- --Y- -- --- -867"
Benzene , .. ~ ----- ---,-138-- 1 . , NA -----nOOO-- --~N----- -- ,-'-

Benzo(a)pyrene-----.. --'-,i24 94 . 1400 ~'- 87 --- ----Y--- --9-01---

Benzo(O)f1uoranthene ,V24-- -- 12~-1900--- -- NA 870 Y 978
Benzo/g.h,ill;e,yle-ne-- - - - --1,724-' 66 - 1000-- --NA ----- -- N 632

a:enzo(k)f1uorant~~I1.l! --iO/24 .. 54:-;,00'- ---NA 870 Y 680
Bis(2-ethylhexyl)phthalate --3/17 800-----:--2200-- --- 'NA 46000 N '830
Bro--momeu;an-e- 1/36-- -- - 36Q:'::i60-- - --. i..iA -- --1'000 N - -- :l1.8- -
ButYloenzy!pniha,ate 2124 -- ---5-3--9' ---.- ---NII--- 1600000 N 91
C'afbazole ' 3/24- '--170"~4'O----- -- NA 32000 N 340
Ciiiciromeinane 1/::i7"-- ---'8;0:-·810---- --NA 49000 ----N'--- 35.8
Chrysene------- ~24 - ---42:-1j~ ----NA· -. ---S7000 --N- -- -"9'~-
Delta-BHe 1/25' ---i"i---:'2:1-'-- ---NA ----- --N-- ----'·.-58--·
Di.n:tiulYlii~~~aia~·.---- ----4/i2----- '-- ~200---- NA 780000 -- --N--- -- "30-0--
Dibenz(a,h)anlhracene - -- --3/24 ---- - -62-----:-'4-5-- - --- NA 87--- - --V ---- -- '145--
Dibenzofuf,ln ------ -- --4124 - - --"88 880-- -- NA -31000- ---N---- -- 650---
Die,el,;;,---- 212-5---- 4.3 5.8 --'NA" -. --4'0- --,;i--- ---3.34--
End-osuiian II 1'/24--- -'a,-5 8.5 NA -""'47000--- ---N-' -- - -is;-
End'nn ------- ---5i25-' - 4.3 20 NA - --2300 ---N--- ·--·-55-'--
Endnn Ketone-------- --,/:25 -- --·-55-.-5.-5--- NA 2300- ---N---- -Ti'7--
EthylOenzene------- ----"3138- "'-''3---:-"''3-- -------NA- -- 780000 -"N-- --1-3'--
Fluorantnen-e ------- --1-3i2'4- ----~200-·-- NA 310000 ----N- --'610"-
Fluorene - --.---- ---S/z"4-- ---69~ciii-- ----- NA 310000 -N' 767---
Gamma-BH-C iLlndanei----- --'-;25'- ----2-.5 - -- 2-:5----- NA 490 N 1 6
Gamma-ChlorOane - --- --'vi-s- - ----·203- ~-34 --- NA 1800 N I 71

HeptaChlor Epoxlo~:-~=_--= -----'/:i5 ~----3:5---=-- 3 5 NA :0 N I 63
Indenoll.2_3--CdIPy~ne 9/24 '---,cio---:'-8i{j---"- NA 870 N 810
Methylene ChIO~~E!... __ _ . 5/11 - -. ------, -::- i5 --- NA e~ooo N 9 19
NaPhthalene 5/24 - ---51-'. -'000 NA )10000 N 651
N-NltrosOOIPhenyIAiT"ne .---- _..- -"18 1000 :. '000 NA 13000 N 925
PentacllloropnenOI------- ---112'4'"--- -----62:---62 NA ~3oo N 62
Phenantnrene---·------ --'-Vi4- -9-5- '-'3200 - NA Y 1260

---* .. - '-- ----
Pyrene '4/24 42 . 2700 NA :30000 N 1630
TetraChloroetnene--- --'9i38- - ---2-·-36 NA 1:000 N 36
Toluene . -~ ---- ---- j/34·-~-·- 2 ~ 150 NA ooסס160 N 894

trans·1.3-DlciiioroDrooe-;;e---- --'/38 --- -m5---:-g-i75 NA 3~00 N 696
TnChloroetnene ~- - - - - 8/38- _ .. ~1.6-- .8 - - NA ~eooo N 8
Xyle~t:.(To:a!),_-.------ ---5/38-- ---~430 --- -- NA 16000ooo N 47

OetaChlorOOloenZO-P-<lloxm 4/5 -- --~-068---- NA .3 N 068
OetaChIOroo,oenzofuran -.--- -~·-115 -- ----6.25--=--025 NA .3 N 025

Notes'

Unltll are ug/kg tor organocs.
Substances are selected as COPCs II maximum values exceed nsk·baseo screening _s IRBe'l ana lTeouency of oeteC1::l~ IS greater than 5 percent
"M,nerals that are essennal nutnents (calCIUm. magnesium. SOOlum. potasSiumI are comoareo to Recommenoeo Dally Intakes IRDASI as screening lev

Values over 1E·06 are for Illustration only to Indicate no concentranon m SOil WOUlQ exeeeo me RDA
The determlnanon of site results exceeding oackgrounO IS Paseo on an overall eva'ualJ(ln 01 StabSlJCBl lests presenteo m a seoarate laOle

RBCs represent concentrations assOCIated With a 10-6 cancer nsk level or a non-c.ance< nazaro InOex of 0 1
Apphcat.le RBCs onglnate from EPA Region 3 RBCs lor reSldenlial exposure. mCloenUlI 1lOI1 "'Qesnon Innaiatlon. ana

dermal exposure, With non-c.ancer nsk adjUsted 10 0.1 hazard mdex
An RBC lor lead based on cancer nsk or hazard mdex IS not av8llaOle_ The 400 mg:.g EPA resooennal so,l gUideline 's useo

as an RBC tor soilingesnon (EPA. 1994. ReVised Intenm Soil Lead Gu,dance for CERCLA SItes ana RCRA
.TBL3-0~ve ACtIon FaClhbes. OSWER Directive 9355,4-12.) Page 1 11110/989:34 AM

NA =Background Companson Tests were Not Applicable because of lack or Packgrouno CIatlI



Table 4-5
Estimated Noncarcinogenic Risks

Site Worker - Subsurface Soils Site 2
NAWC Warminster PA

:ii&.~' I Jtf!l]";!~ 'I'!~·il ~,:,'n ~H~,',I!'!i Id~, ~.~ 'f 1j i ! ';; 4:; \, 'I!' Hl~"l;J~AI.\H, :a· U i y•. I J' . .. I' I, [ I, \ •• f" .• J. I

tl; :\Ui '~~ it' li·(~,: ;1:11 iF 'I:,! '!~:':I '; j' ,i!.'.l.H'lW ~ '.i:~~P!HJ,n~tlc;iI. ~U{~Hf~J!~I\', I~i~J~i:Fti! i.I·:~illl~:Jal;U!. };!
I. i~~irffi'8.,. /f,~1i ~.t~uk. ~n, '. j .,~:Uh~,J ,

48.1
109
867
901
978
632
680
1.58
145

1260_.- --- - _.._..-.
13800
16.8
7.4

~. .. - - _... _-
137
21.7
366
455
617

o 141
483
44.7
814

Aroclor-1254
Arocior-1260
Benz(a)anthr~cene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Delta-BHC

Di~~!1z(a,~)~~t~~~~e!1~
Phenanthrene. .._ _.
Aluminum
An.!i~ony

Arsenic
Barium
Cadmium
Copper
Lead
Manganese
Mercury
Silver
Vanadium
Zinc
Total Risk:

'lil I!:T~~~~ p.ro~n,~~h,.;;!
.~! ,II ," I'II'f'" ,I I .... ~'.::
t"I' ':".1 or·· ..:~ ;,'
;\';No lea: :i~ \ e' Ic:,M'
'~l",u::r~ "~'! .3a!fn!~~'tli,
'&~·,:HI<~PPC8 :::';~"~'

S, L, RS

C
S. . __ .,_ ....__• "."_0._-

g, p.~, B~. .."
K

g,!<,~

.. C, CN~.
CNS

K, CNS
S

C

011\'if~~~rn~~~~ Norf~rf!np~~n!c~,~~,; i (:~
" .. ;": ., . . : . Site Worker"" , .":: <::;,

Ir9.~sron IDermal Inhalation ,;.,Totill "
~, J I : " I'! ,

;~f Do~bij i~E: t~)f~l!i;U',hP itl. ..~on~~'.,. • J, I .! ~ •

2.35E-03 4.41E-03 NT 6.76E-03
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT
NT NT NT NT-- - .....

NT NT NT NT_. . ....
1.35E-02 1.56E-02 NT 2.91E-02
- --' ..--
4.11 E-C2 1.28E-01 NT 1.69E-01
-. - . •... - . '. _..
2.41 E-02 2.54E-02 NT 4.95E-02
.- ._. -- - - -- ........ ~ .. - .." -..
1.92E-03 5.97E-04 4.73E-05 2.56E-03
- .....- - . . . .-
4.25E-02 2.65E-01 1.88E-05 3.07E-01- _... '...
8.95E-03 4.66E-03 NT 1.36E-02 I r:>'

NT NT NT NT
1.28E-02 4.01E-03 2.13E-03 1.90E-02 .

NT NT 8.10E-08 8.10E-08
9.45E-03 2.95E-03 NT 1.24E-02
6.25E-03 9.75E-02 NT 1.04E-01
2.65E-03 331E-03 NT 5.97E-03
1.66E-01 5.52E-01 2.20E-03 7.19E-01

Notes:

Units for RC are mg/kg.
NT -- No toxicity factor (slope factor or RID) is applicable for the selected COPCs for this exposure route.
Estimated cancer and noncancer risks assume a Reasonable Maximum Exposure (RME).
The representative concentration is selected as presented in a preceding data evaluation table. .
Target Organs: C = Cardivascular System, S = Skin, K = Kidney, L = Liver, CNS = Central Nervous System, RS = Reproductive System,

OS = Digestive System



Table 4-6
Estimated Noncarcinogenic Risks

Residential Child - Subsurface Soils Site 2
NAWC Warminster PA

::;\ ::~:.:"\ '::\!'!', : ,;: ill'iHrgelfPf~'~~f~';\i :'
. '. ~'1" .' i ,I I • i"', .. , .,., ,.. . or I . iJ- r-.:.:.:=~;:::..::...::..;..::.:::.-r___-_j

'~~prese.~ta~v~ '1 i j'I' :;'\'I:: ~t) : r· ;i! '.'., J); :t:~'I ill"tN~Hc~r~'n~g~n'I~: l.til'
J~onc&~·J'-l!tlC:~. ~:L':' ill:.: 1\~S'b~tandl V·~J!lllli}( fl,! ..1~i~I.~I!llrCOp.C~'~ll ,lilt"• . ~. n, iI,~., •• ~. ,~,.,.. " .. "., u.,,~, , ~n ... ,. ,., .,J", .. ,.tL

48.1 Aroclor-1254 S. L, RS 3.07E-02 3.61E-02
109 Aroclor-1260 . . - NT ., NT

867 Benz(a)anthracene NT NT
901 Benzo(a)pyrene NT NT
978 Benzo(b)nuoranthene NT NT
632 Benzo(g,h,i)perylene NT NT
680 Benzo(k)nuoranthene NT NT
158 Della-BHC NT NT
145 Dibenz(a,h)anthracene NT NT

1260 Phenanthrene NT NT
13800 Aluminum 1.76E-01 1.28E-01
16.8 Antimony C 5.37E-01 1.05E+00
7.4 Arsenic S 3,15E-01 208E-01
137 Barium C, OS, RS 2.50E-02 4.89E-03
21.7 Cadmium K 5.55E-01 2.17E+00. .. - .. . .-
366 Copper C, K, L 1.17E-01 3.81E-02
455 Lead C, Ct'JS NT NT
617 Manganese CNS 1.68E-01 3.28E-02

0.141 Mercury K, CNS NT NT
48.3 Silver S 1.24E-01 2.41 E-02
44.7 Vanadium 8.16E-02 798E-01
814 Zinc C 3.47E-02 2.71E-02

Total Risk: I I 2.16E+OO I 4.52E+OO

NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT

557E-04
2.21 E-04

NT
NT

2.51E-02
9.53E-07

NT
NT
NT

2.59E-02

6.68E-02
NT
NT
NT
NT
NT
NT
NT
NT
NT

3.04E-01
1.59E+00
5.23E-01
305E-02
2.72E+00
155E-01

NT
2.26E-01
953E-07
1.48E-01
880E-01
618E-02
6.71 E+OO

Notes:

Units for RC are mg/kg.
NT -- No toxicity factor (slope factor or RfD) is applicable for the selected COPCs for this exposure route.
Estimated cancer and noncancer risks assume a Reasonable Maximum Exposure (RME).
The representative concentration is selected as presented in a preceding data evaluation table.
Target Organs: C = Cardivascular System, S = Skin, K = Kidney, L = Liver, CNS = Central Nervous System, RS = Reproductive

OS = Digestive System



.~ .~ i; ~: . i I ._:. ~

. ' .. : .. ,'
Representative
'c·t!· ~·"til.!..!tI·"·1 It. grl~ell"'d on;.

48.1
109
867
901
978
632
680
1.58
145.. -~-, .. -. -'---'

1260
13800
16.8
7.4
137
21.7
366
455
617

0.141
48.3
44.7
814

Tabl 4-7
Estimated Carcinog nic Risks

Site Worker - Subsurfac Soils Site 2
NAWC Warminster PA

'f ·"r ;" ~.( .~t i;.,. :.;'Vt·

ill' i~)iH'ln;li [:1':;~"~i;~J ·~::~J~~~U~~I~t.~ll,mjj~!iil~jljTi,~!tlil:rN.d!L;, '" ~ ,1!d!.,Ul!J ,.,. ' ,1.,r,'l:lAiiltlll.ll" ..T.1~3.\ij,
Aroclor~1254 ._... 3.3~~~9.~ 6.29E-Q~ ~.70E-12

Aroclor-1260 7.62E-08 1.43E-07 3.85E-12

S.~nz(a)anthracen~ ... ' , __.. . . •. ~.?1~-9.? NT NT
Benzo(a)pyrene ?.30E-0~ NT 4.93E-ll
Benzo(b)f1uoranthene 2.49E-q7 NT NT
Benzo(g.h.i)perylene ., ., . NT NT NT
Benzo(k.)~uoranthene ._. __... '" ..... .1 :?~~~Q~ .. NT. NT
Delta-BHC NT NT NT....---_..- -- .- .... . ---- ... - - -_. - ..- . . . . - - ._.

Dibenz(aNClr1thracene __ . _'_'.. . . ~?qE-QZ NT NT
Phenanthrene NT NT NT. .
Aluminum NT NT NT
Antimony NT . NT NT
Arsenic 3.88E-06 4.08E-06 1.97E-09
Bari\lm NT NT NT
Cadmium NT NT 2.41E-09. - .
Copper NT NT NT
Lead NT NT NT
Manganese NT NT NT
Mercury NT NT NT
Silver NT NT NT- - - .
Vanadium NT NT NT
Zinc NT NT NT
Total Risk: I 7.1SE-Q6 I 4.28E-Q6 I 4.44E-Q9

_ Total

~ t~J ii~ nJ]tr~]~
9.66E-08
2.19E-07
2.21E-07
2.30E-06
2.49E-07

NT
1.73E-08

NT
3.70E-07

NT
NT
NT

7.96E-06
NT

2.41 E-09
NT
NT
NT
NT
NT
NT
NT

1.14E-QS

Notes:

Units for RC are mg/kg.
NT -- No toxicity factor (slope factor or RfD) is applicable for the selected COPCs for this exposure route.
Estimated cancer and noncancer risks assume a Reasonable Maximum Exposure (RME).
The representative concentration is selected as presented in a preceding data evaluation table.
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Table 4-8
Estimated Carcinogenic Risks

Lifetime Resident - Subsurface Soils Site 2
NAWC Warminster PA

;):(.Ii:'!.i, ,'; iil,',:,:IJf1!'\
, , i, ; , ' ' Substance!,) ;:

Total

481
109
867
901
978
632
680
1,58
145

1260
13800
16,8
7.4
137
217

J 366
455
617

0,141
48,3
44.7
814

Aroclor-1254
Aroclor-1260
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)nuoranthene
Benzo(g,h,i)perylene
Benzo(k)nuoranthene
Delta-BHC
Dibenz(a,h)anthracene
Phenanthrene
Aluminum
Antimony
Arsenic
Barium
Cadmium
Copper
Lead
Manganese
Mercury
Silver
Vanadium
Zinc
Total Risk:

1.51 E-07
. "_.-- ..
3.41 E-07
9.91E-07
1,03E-05
1,12E-06

NT
7.77E-08

NT
1.66E-06- _... - ----

NT
NT
NT

1.74E-05. . ...
NT
NT
NT
NT
NT
NT
NT
NT
NT

3.20E-05

2.08E-07 1,16E-11
4,72E-07 2,64E-11

NT NT
NT 3,38E-10
NT NT
NT NT
NT NT
NT NT
NT NT
NT NT
NT NT
NT NT

1.35E-05 1,35E-08
NT NT
NT 1,65E-08
NT NT
NT NT
NT NT
NT NT
NT NT
NT NT
NT NT

1.42E-05 I 3.04E-08

3.59E-07
8.13E-07
9.91E-07
103E-05
1.12E-06

NT
7.77E-08

NT
1.66E-06

NT
NT
NT

3.09E-05
NT

1.65E-08
NT
NT
NT
NT
NT
NT
NT

4.62E-05

Notes:

Units for RC are mg/kg,
NT -- No toxicity factor (slope factor or RfD) is applicable for the selected COPCs for this exposure route.
Estimated cancer and noncancer risks assume a Reasonable Maximum Exposure (RME).
The representative concentration is selected as presented in a preceding data evaluation table.



Lead Model Results
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AOULT LEAD RISKS FOR NAWC WARMINSTER

AREAl RECEPTOR CONC. 95 Percentile
MEDIA mg/kg ug/dl Fetal Lead

Area 255 Industrial 783 7.07
Area 258 Industrial 455 5.79

Adult risks are based on EPA, 1996.

11/9/983:36 PM
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LEAD MODEL Version 0.99d

Lung Abs. (%)
.: ~. 0
32.0
32.0
32.0
32.0
32.0
32.0

(m3/day)Rate
2.0
3.0
5.0
5.0
5.0
7.0
7.0

Vent.

AIR CONCENTRATION: 0.106 ug Pb/m3 DEFAULT
Indoor AIR Pb Conc: 30.0 percent of outdoor.
Other AIR Parameters:

Age Time Outdoors (hr)
0-1 1.0
1-2 2.0
2-3 3.0
3 -4 4.0
4-5 4.0
5-6 4.0
6-7 4.0

DIET: DEFAULT

DRINKING WATER Conc:
WATER Consumption:

4.00 ug Pb/L
DEFAULT

DEFAULT

SOIL & DUST:
Soil: constant conc.
Dust: constant conc.

Age
0-1
1-2
2-3
3-4
4-5
5-6
6-7

Soil (ug Pb/g)
783.0
783.0
783.0
783.0
783.0
783.0
783.0

House Dust (ug Pb/g)
783.0
783.0
783.0
783.0
783.0
783.0
783.0

Additional Dust Sources: None DEFAULT

PAINT Intake: 0.00 ug Pb/day DEFAULT

MATERNAL CONTRIBUTION: Infant Model
Maternal Blood Conc: 2.50 ug Pb/dL

CALCULATED BLOOD Pb and Pb UPTAKES:

YEAR

0.5-1:
1-2:
2-3:
3-4:
4-5:
5-5:
6-7:

YEAR

Blood Level Total Uptake Soil+Dust Uptake
(ug/dL) (ug/day) (ug/day)

----------- ------------ - - - - - - - - - - - -

9.8 18.63 16.06
11.3 27.73 24.67
10.6 28.91 25.41
10.2 29.65 26.14
8.5 24.19 20.53
7.2 22.86 18.90
6.4 22.38 18.06

Diet Uptake Water Uptake Paint Uptake Air Uptake
(ug/day) (ug/day) (ug/day) (ug/day)



------ ----------- ------------ ------------ --------

5-1: 2.22 0.32 0.00 0.02
1-2: 2.25 0.78 0.00 0.03
2-3: 2.60 0.83 0.00 0.06
3-4: 2.57 0.87 0.00 0.07
4-5: 2.63 0.96 0.00 0.07
5-6: 2.83 1. 04 0.00 0.09
6-7: 3.16 1. 07 0.00 0.09
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~EAD MODEL Version 0.996

Lung tills. (%)
-::20 0
32.0

"32.0
32.0
32.0
32.0
32.0

(m3/dayi~ate

2.0
3.0
5.0
5.0
5.0
7.0
7.0

Vent.

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT
Indoor AIR Pb Conc: 30.0 percent of oucdoor.
Other AIR Parameters:

Age Time Outdoors (hr)
0-1 1.0
1-2 2.0
2-3 3.0
3-4 4.0
4-5 4.0
5-6 4.0
6-7 4.0

:JIET: DEFAULT

DRINKING WATER Conc:
WATE~ Consumption:

4.00 ug Pb/L
DEFAULT

DEFAULT

SOIL & DUST:
Soil: constant cone.
Dust: constant conc.

Age Soil (ug Pb/g) House Dust (ug Pb/g)
0-1 455.0 455.0
1-2 455.0 455.0
2-3 455.0 455.0
3-4 455.0 455.0
4-5 455.0 455.0
5-6 455.0 455.0
6-7 455.0 455.0

Additional Dust Sources: None DEFAULT

PAINT Intake: 0.00 ug Pb/day DEFAULT

MATERNAL CONTRIBUTION: Infant Model
Maternal Blood Conc: 2.50 ug Pb/dL

CALCULATED BLOOD Pb and Pb UPTAKES:

YEAR
Blood Level

(ug/dL)
Total Uptake

(ug/day)
Soil+Dust Uptake

(ug/day)

0.5-1:
1-2:
2-3:
3-4:
4-5:
5-6:
6-7:

6.8
7.7
7.3
6.9
5.8
4.9
4.4

12.76
18.89
19.64
19,.95
16.30
15.50
15.30

10.01
15.57
15.89
16.21
12.48
11. 39
10.84

YEAR
Diet Uptake

(ug/day)
Water Uptake

(uq/dav)
Paint Uptake

(11("T/~:"'\

Air Uptake
1 •• _ 1-1 _ - \



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

0.5-1: 2.39 0.35 0.00 0.02
1-2: 2.44 0.84 0.00 0.03
2-3: 2.80 0.90 0.00 0.06
3 -4 : 2.74 0.93 o. ': ') 0.07
4-5: 2.75 1. 01 0.00 0.07
5-6: 2.94 1. 08 0.00 0.09
6-7: 3.27 1.10 0.00 0.09



TETRA TECH \TS. L\C.
(,O() Clark A \·enue. Suite .3 • King of Prussia. P:\ 1l/406-14.33
(() I0) 4l/ 1-%88 • FAX (610) 491-9645 • \\w\\i.tetratech.com

C-51-10-8-77

October 29, 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:

Subject:

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

Preliminary Results from Verification and Supplemental Sampling
Area A Site 2
Naval Air Warfare Center (NAWC) Warminster, Pennsylvania

Dear Mr. Monaco:

This letter presents the results of the most recent verification sampling performed in Area Aexcavation 2A. The results from the recent Site 2 supplemental sampling effort are also included.Attachment 1 contains sample data summaries and the laboratory analytical reports. Theanalytical data is complete with exception of selected PAH data for four samples. Sample logs foreach sample are presented in Attachment 2. The logs are presented by sample type and location.In reviewing the these logs it should be noted that the recorded sample depths are relative to theoriginal ground surface (e.g. for a sample collected from the surface of the 4 foot deep excavationthe sample depth was recorded as "4 feen. Boring logs for the supplemental subsurfacesampling are included in this attachment.

No final PRGs have been agreed to by the BCT for thiS area. However. Lead and AntimonyPRGs have been agreed to. EPA has requested that a reVised risk screening be performed usingthe verification and supplemental sampling results combined with the existing Site 2 databasealong with the data from the Spring supplemental investigation. The purpose of this risk screeningis to identify and evaluate the potential risks associated with surface and subsurface soilcontamination within the area. The results of that screening will be used to identify final PRGs.Tetra Tech NUS is in the process of compiling the aata so that the requested risk screening canbe performed. Although this evaluation may be reqUired to fully document the evaluation of thecontaminants for all of Site 2. a preliminary review of the data has been performed.

Surface soil verification sample results have been evaluated and compared to available PRGs.Lead and Antimony contamination was identified In only one soil sample in excess of the PRGs(1.000 mg/kg and 50 mg/kg respectively). Sample VS-2A-10S contained Lead at a concentrationof 6.650 mg/kg and Antimony at 111 mg/kg. This sample was collected from the excavation wallimmediately adjacent to the access road, (see AttaChment 3 for a sample location map). Thesample was collected from a layer within the wall that contained 'brown material. white sand,glass. and blue-green material". A discrete sample of a waste layer containing the "blue-greenmaterial" was collected immediately below this sample (1.5 feet below ground surface). This



C-51-10-8-77
Mr. Lonnie Monaco
Naval Facilities Engineering Command (NAVFACENGCOM)
October 29. 1998 - Page 2

sample. W-2A-03WA. contained lead at 7.350 mg/kg and Antimony at 193 m()/i\9 ,.0 other
surface samples, soil or waste layers, collected from within the excavation contained levels of
Lead or Antimony above the surface PRGs.

A statistical evaluation of the data was performed to determine the calculated Upper 95%
Confidence Level (UCL) concentration for each compound for comparison to the individual PRGs
as suggested by the PADEP and EPA guidance. The results of this evaluation are shown in
Attachment 4. The UCL for Antimony is below the surface PRG, indicating that further e)(cavation
based on the presence of this contaminant is not warranted. The UCL for lead exceeds the
surface PRG, indicating that the sample results should be evaluated and further excavation areas
identified as appropriate. As indicated above, the only exceedances of the Lead PRG were in the
southern wall of the excavation that extends to the access road.

Subsurface PRGs for Lead and Antimony have been set at 1,750 mg/kg and 113 mg/kg
respectively. No sample exceeded the PRG for Antimony. Only one sample, VS-2A-09F,
contained Lead at a concentration greater than the subsurface PRG. This sample contained
2.060 mg/Kg of Lead and was collected from the floor of the western end of the excavation. The
sample was collected from an area about 7 feet below ground surface that contained "glass and
ash". No other sample from this area contained levels of Lead greater than the PRG. The
statistical evaluation of this data is presented in Attachment 4. The UCLs for both Lead and
Antimony are below their respective PRGs indicating that further excavation based on these
contaminants is not warranted.

As indicated above. a decision regarding the completeness of the removal actions at Site 2A can
not be reached until the PRGs are finalized. The above evaluation suggests that Lead
contamination present in the southern wall of the excavation at the access road may require
further excavation. The data from within the excavation along with other surface and subsurface
sample results is being compiled to allow for a risk assessment screening to determine if other
compounds present an unacceptable risk. The results of this screening evaluation will be
forwarded as soon as it is completed.

GG/ejc

c Tom Ames (NAVFACENGCOM)
Tim McAntee (NAVFACENGCOM)
Steve Lehman (NAVACENGCOM)
Darius Ostrauskas (EPA Region III)
April Flipse (PADEP)
Neil Teamerson (B&R Environmental)
Jeff Orient (B&R Environmental)
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SAMPLE DATA SUMMARY
Surface Soil Samples

Verification Samples - VS, W
Supplemental Investigation Samples - SS

"



Lot#: C8J150136

Surface Soil Site 2

Sample # Parameter Result(1) Qualifier Comment
VS-2A-09S Silver ND
VS-2A-09S Cadium 0.21 B
VS-2A-09S Lead 11.8
VS-2A-09S Antimony 0.8 BN
VS-2A-09S Copper 10.2
VS-2A-09S Zinc 23
VS-2A-09S Benzo (ghi) perylene 500
VS-2A-09S Indeno (1,2,3-cd)pyrene 440

VS-2A-10S Silver 90.7
VS-2A-10S Cadmium 26.1
VS-2A-10S Lead 6650
VS-2A-10S Antimony 111 N
VS-2A-10S Copper 1280
VS-2A-10S Zinc 3000
VS-2A-10S Benzo (ghi) perylene 510
VS-2A-10S Indeno (1,2,3-cd)pyrene 550

VS-2A-11S Silver 0.33 B
VS-2A-11S Cadmium 1.1
VS-2A-11S Lead 28 E
VS-2A-11S Antimony 1.3 N
VS-2A-11S Copper 20
VS-2A-11S Zinc 337

VS-2A-12S Silver ND
VS-2A-12S Cadmium 0.06 B
VS-2A-12S Lead 4.4
VS-2A-12S Antimony 0.39 BN
VS-2A-12S Copper 10.6
VS-2A-12S Zinc 16.2

VS-2A-13S Silver 0.26 BN
VS-2A-13S Cadmium 1.2
VS-2A-13S Lead 59.9
VS-2A-13S Antimony 0.96 BN
VS-2A-13S Copper 16.1
VS-2A-13S Zinc 59.8

(1) Metals results are in mg/kg, organic results are ug/kg



Lot#: C8J 150136 - Page 2 of 4

Surface Soil Site 2

Sample # Parameter Result(l) Qualifier C<Jrr.ment
VS-2A-14S Silver 7.3
VS-2A-14S Cadmium 6.9
VS-2A-14S Lead 295
VS-2A-14S Antimony 4.7 N
VS-2A-14S Copper .155
VS-2A-14S Zinc 434

VS-2A-75S Silver 0.14 S Duplicate VS·2A·12S
VS-2A-75S Cadmium 0.27

VS-2A-75S Lead 13.2
VS-2A-75S Antimony 0.59 SN
VS-2A-75S Copper 10.5
VS-2A-75S Zinc 35.. 7

VS-2A-01S Silver 13.7
VS-2A-01S Cadmium 20.3
VS-2A-01S Lead 420
VS-2A-01S Antimony 4.9 N
VS-2A-01S Copper 386
VS-2A-01S Zinc 688
VS-2A-01S Senzo (ghi) perylene 3100
VS-2A-01S Indeno (1 ,2.3-cd)pyrene 4300

VS-2A-02S Silver NO
VS-2A-02S Cadmium 0.61
VS-2A-02S Lead 19.5
VS-2A-02S Antimony 1.3 N
VS-2A-02S Copper 9.7
VS-2A-02S Zinc 41.1
VS-2A-Q2S Senzo (ghi) perylene NO
VS-2A-02S Indeno (1.2.3-cd)pyrene 49 J

VS-2A-03S Silver 5.2
VS-2A-Q3S Cadmium 6.7
VS-2A-Q3S Lead 261
VS-2A-03S Antimony 4.9 N
VS-2A-03S Copper 121
VS-2A-Q3S Zinc 377
VS·2A-Q3S Senzo (ghi) perylene 970
VS-2A-03S Indeno (1 ,2.3-cd)pyrene 1300

(1) Metals results are in mg/kg. organic results are ug/kg •



Lot#: C8J 150136 - Page 3 of 4

Surface Soil Site 2

Sample # Parameter Result(1) Qualifier Comment
VS-2A-04S Silver NO
VS-2A-04S Cadmium 0.94
VS-2A-04S Lead 12.8
VS-2A-04S Antimony 0.89 BN
VS-2A-04S Copper 8.2
VS-2A-04S Zinc 30.2
VS-2A-04S Benzo (ghi) perylene NO

VS-2A-04S Indeno (1 ,2.3-cd)pyrene NO

VS-2A-05S Silver 16.4 Glass and rock fragments
VS-2A-05S Cadmium 15
VS-2A-05S Lead 449

VS-2A-05S Antimony 8.5 N
VS-2A-05S Copper 315
VS-2A-05S Zinc 1130
VS-2A-05S Benzo (ghi) perylene 400
VS-2A-05S Indeno (1.2.3-cd)pyrene 540

VS-2A-06S Silver NO
VS-2A-06S Cadmium 0.26 N
VS-2A-06S Lead ~~" . .., 0-' 13.7 N~ .,', ..
VS-2A-06S Antimony 0.47 BN
VS-2A-06S Copper 5.7
VS-2A-06S Zinc 32.2
VS-2A-06S Benzo (ghi) perylene NO
VS-2A-06S Indeno (1.2.3-cd)pyrene NO

VS-2A-07S Silver NO
VS-2A-07S Cadmium 0.511 N
VS-2A-07S Lead 17.21 N
VS-2A-07S Antimony 0.99 BN
VS-2A-07S Copper 23.4
VS-2A-07S Zinc 37.2
VS-2A-07S Benzo (ghi) perylene 55 J
VS-2A-07S Indeno (1.2.3-cd)pyrene 72 J

VS-2A-08S Silver NO Asphalt and sheetrock

VS-2A-08S Cadmium 0.78 N

VS-2A-08S Lead 25.7 N

VS-2A-08S Antimony 0.77 BN

VS-2A-08S Copper 12.9

VS-2A-08S Zinc 63.1

VS-2A-08S Benzo (ghi) perylene 2000
VS-2A-D8S Indeno (1.2.3-cd )pyrene 2500

(ll Metals results are in mg/kg, organrc results are ug/kg



Lot#: C8J 150136 • Page 4 of 4

Surface Soil Site 2

Sample # Parameter Result(l) Qualifier Comment
VS-2A-19S Silver 0.57 B
VS-2A-19S Cadmium 0.79
VS-2A-19S Lead 38.2 BN*

VS-2A-19S Antimony 0.63 BN*

VS-2A-19S Copper 25.9 N*

VS-2A-19S Zinc 83.5
VS-2A-19S Benzo (ghi) perylene 440
VS-2A-19S Indeno (1.2.3-cd)pyrene 480

VS-2A-18S Silver 0.31 B
VS-2A-18S Cadmium 0.43
VS-2A-18S Lead 35.2 BN*
VS-2A-18S Antimony 0.8 BN*
VS-2A-18S Copper 35.5 N*
VS-2A-18S Zinc 87.4
VS-2A-18S Benzo (ghi) perylene 530
VS-2A-18S Indeno (1.2.3-cd)pyrene 690

VS-2A-77S Silver 0.5 B DUPLICATE VS·2A·18S
VS-2A-77S Cadmium 0.47

VS-2A-77S Lead 42.5 BN*
VS-2A-77S Antimony 1.1 BN*
VS-2A-77S Copper 27.5 N*
VS-2A-77S Zinc 113

VS-2A-77S Benzo (ghi) perylene 64 J
VS-2A-77S Indeno (1.2.3-cd)pyrene 69 J

(1) Metals results are in mg/kg, organic results are ug/kg



Lot#: C8J160146

Surface Soil Site 2

Sample # Parameter Result(l) Qualifier Cammer.!

VS-2A-15S Silver NO N*

VS-2A-15S Cadium NO
VS-2A-15S Lead 8 *

VS-2A-15S Antimony 0.3 BN*

VS-2A-15S Copper 17.2 N

VS-2A-15S Zinc 28.5 N

VS-2A-15S Benzo (ghi) perylene 1900

VS-2A-15S Indeno (1.2,3-cd)pyrene 2200

VS-2A·16S Silver 0.97 N*
VS-2A-16S Cadmium 0.3
VS-2A-16S Lead 22.6 *

VS-2A-16S Antimony 0.87 BN*
VS-2A-16S Copper 38.8 N
VS-2A-16S Zinc 80.1 N
VS-2A-16S Benzo (ghi) perylene NO
VS-2A-16S Indeno (1 ,2,3-cd)pyrene NO

VS-2A-17S Silver 9.5 N*
VS-2A-17S Cadmium "' ...." .~ . 11.1. .
VS-2A-17S Lead 340 *
VS-2A-17S Antimony 10.8 N*
VS-2A-17S Copper 281 N
VS-2A-17S Zinc 626 N
VS-2A-17S Benzo (ghi) perylene 250 J
VS-2A-17S Indeno (1 ,2,3-cd)pyrene 330 J

VS-2A-76S Silver NO N* DUPLICATE V5-2A-155
VS-2A-76S Cadmium NO
VS-2A-76S Lead 6.3 .
VS-2A-76S Antimony 0.38 BN*
VS-2A-76S Copper 17.2 N
VS-2A-76S Zinc 29.6 N
VS-2A-76S Benzo (ghi) perylene 2200
VS-2A-76S Indeno (1 ,2,3-cd)pyrene 2600

(1) Metals results are in mg/kg, organic results are ug/kg
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Lot#: C8J 160146 - Page 2 of 2

Surface Soil Site 2

Sample # Parameter Result(1) Qualifier Comment
W-2A-01WA Silver 12.8 N* White to black In color
W-2A-01WA Cadium 1.7 asphalt and weathered
W-2A-01WA Lead 383 * concrete present
W-2A-01WA Antimony 1.7 N*
W-2A-01WA Copper 98 N*
W-2A-01WA Zinc 147

W-2A-02WA Silver 126 N* Blue-green with
W-2A-02WA Cadmium 47.1 black material mixed
W-2A-02WA Lead 856 *

W-2A-02WA Antimony 33.7 N*
W-2A-02WA Copper 13600 N
W-2A-02WA Zinc 1730 N

W-2A-03WA Silver 210 N* Blue-green with
W-2A-03WA Cadmium 59.3 oxidized steel and
W-2A-03WA Lead 7350 * white fragments mixed
W-2A-03WA Antimony 198 N*
W-2A-03WA Copper 5410 N
W-2A-03WA Zinc 3160 N



--
Lot#: C8J130129 _._--

Surface Soil Site 2
'-"-

5ample # Parameter Result\1 j Qualifier Comrnent
55-02-40 5ilver NO
55-02-40 Cadium 0.14 B
55-02-40 Lead 27.3 E
55-02-40 Antimony 0.44 BN
55-02-40 Copper 28.3
55-02-40 Zinc 110

55-02-41 5i1ver NO
55-02-41 Cadmium NO
55-02-41 Lead 13.3 E
55-02-41 Antimony 0.19 BN
55-02-41 Copper 8.3
55-02-41 Zinc 30.3

55-02-42 5ilver 0.36 B
55-02-42 Cadmium 6
55-02-42 Lead 994 E
55-02-42 Antimony 1.4 N
55-02-42 Copper 1410
55-02-42 Zinc 4800

55-02-43 5ilver NO
55-02-43 Cadmium 0.7
55-02-43 Lead· 125 E
55-02-43 Antimony 0.2 BN
55-02-43 Copper 28.4
55-02-43 Zinc 227

55-02-44 5ilver NO
55-02-44 Cadmium NO
55-02-44 Lead 11.2 E
55-02-44 Antimony 0.43 BN
55-02-44 Copper 15
55-02-44 Zinc 37.1

55-02-45 5ilver 0.19 B
55-02-45 Cadmium 0.83
55-02-45 Lead 32.6 E
55-02-45 Antimony 0.38 BN
55-02-45 Copper 20.4
55-02-45 Zinc 75

(1) Metals results are in mg/kg, organic results are ug/kg

f



SAMPLE DATA SUMMARY
Subsurface Soil Samples

Verification Samples - VS. W
Supplemental Investigation Samples - S8



Lot#: C8J160146

Subsurface Soil Site 2

Sample # Parameter Result(l) Qualifier Comme:)t

VS-2A-09F Cadmium 93.5 Brown to black 'oVlth

VS-2A-09F Lead 2060 * glass and ash
VS-2A-09F Antimony 30 N*

VS-2A-10F Cadmium 14.8
VS-2A-10F Lead 811 *

VS-2A-10F Antimony 30.2 N*

VS-2A-72F Cadmium 2.4 Duplicate VS·2A-QSF
VS-2A-72F Lead 92.6 *
VS-2A-72F Antimony 1.7 N*

W-2A-04WA Silver 66.9 N* White to black with
W-2A-04WA Cadium 18.9 orange/yellow material
W-2A-04WA Lead 1030 * sheetrock, wire. and
W-2A-04WA Antimony 15.6 N* metal fragments
W-2A-04WA Copper 1030 N
W-2A-04WA Zinc 1390 N

W-2A-05WA Silver 0.11 BN* white to black with
W-2A-05WA Cadmium 2.3 sheetrock. ash, brick,
W-2A-05WA Lead 241 * and glass mixed
W-2A-05WA Antimony 2.4 N*
W-2A-05WA Copper 107 N
W-2A-05WA Zinc 989 N

(1) Metals results are in mg/kg, organic results are ug/kg
Lot#: C8J 160146 - Page 3 of 3



Lot#: C8J 150136

Subsurface Soil Site 2

Sample # Parameter Result(l) Qualifier ComJ'Tlent
VS-2A-05WE Silver ND
VS-2A-05WE Cadmium 0.14 B
VS-2A-05WE Lead 16.2
VS-2A-05WE Antimony 0.58 BN
VS-2A-05WE Copper 9.3
VS-2A-05WE Zinc 33.7

VS-2A-01FE Cadmium 2.1
VS-2A-01FE Lead 72.7
VS-2A-01FE Antimony 1.5 N

VS-2A-02FE Cadmium 3.6
VS-2A-02FE Lead 95.6
VS-2A-02FE Antimony 2.1 N

VS-2A-03FE Cadmium 2.4
VS-2A-03FE Lead 66.2
VS-2A-03FE Antimony 1.7 N

VS-2A-06F Cadmium 1.9
VS-2A-06F Lead 62
VS-2A-06F Antimony 0.92 BN

VS-2A-07F Cadmium 0.4
VS-2A-07F Lead 21.8
VS-2A-07F Antimony 0.63 BN

VS-2A-01 F Cadmium 1.7 N
VS-2A-01F Lead 21.1 N
VS-2A-01 F Antimony 0.88 BN

VS-2A-02F Cadmium 2.8 N
VS-2A-02F Lead 83.9 N
VS-2A-Q2F Antimony 1.2 BN

VS-2A-03F Cadmium 12.1 N
VS-2A-Q3F Lead 245 N
VS-2A-03F Antimony 5.5 N

VS-2A-04F Cadmium 0.48 N
VS-2A-Q4F Lead 11.2 N
VS-2A-04F Antimony 0.81 BN

(1) Metals results are in mg/kg, organic results are ug/kg



,.,
.:;t~i, r~

Surface Soil Site 2

V8-2A-08F Cadmium 1.9
V8-2A-08F Lead '57.4 .
V8-2A-08F Antimony 1.1 8N·

(1) Metals results are In mg/kg, organrc results are ug/kg
88-02-80 Lead 111 E
88-02-80 Antimony 3.1 N
88-02-80 Copper 90.8
88-02-80 Zinc 628

88-02-81 8ilver 0.17 8 Ash and glass fill
88-02-81 Cadmium 1.1
88-02-81 Lead 12.1 E
88-02-81 Antimony 0.37 8N
88-02-81 Copper 10 .
88-02-81 Zinc 46.4

88-02-82 8ilver 21.1 Concrete. rocks,
88-02-82 Cadmium 10 asphalt. and ash with
88-02-82 Lead 1220 E blue-green material
88-02-82 Antimony ..

10.7 N
88-02-82 Copper 1060
88-02-82 Zinc

"0.
1280

88-02-83 8i1ver 39.6 Red sludge, sticky
88-02-83 Cadmium 5.2
88-02-83 Lead 48.6 E
88-02-83 Antimony 1.2 8N
88-02-83 Copper 84.3
88-02-83 Zinc 79.1

88-02-84 8ilver NO Rock and ash
88-02-84 Cadmium 0.49 fragments
88-02-84 Lead 92.9 E
88-02-84 Antimony 0.71 8N
88-02-84 Copper 26
88-02-84 Zinc 101

88-02-101298 8i1ver 317 Red sludge taken from
88-02-101298 Cadmium 43 below 88-02-83
88-02-101298 Lead 93.2 E
88-02-101298 Antimony 8.2 8N
88-02-101298 Copper 515
88-02-101298 Zinc 476

(1) Metals results are in mg/kg. organic results are ug/kg



Lot#: C8J 130129 - Page 2 of 2
_....-.- .._._ .. .-" .-.

......__ ... _..__ ..- _. --

Subsurface Soil Site 2

Sample # Parameter Result(l) Qualifier Comr.-l'.;!it
58-02-8312 Silver 112 81ack ana ;';!:.J ::-green

58-02-8312 Cadmium 116 material with ash,

58-02-8312 Lead 2060 E brick, and ~I:!ss

58-02-8312 Antimony 18.8 N

58-02-8312 Copper 3540

58-02-8312 Zinc 3790

(1) Metals results are in mg/kg, organic results are ug/kg



Lot#: C8J 150136 - Page 2 of 2

Subsurface Soil Site 2
:

Sample # Parameter Result!l) Qualitier i Comr.;011
VS-2A-05F Cadmium 0.56 N
VS-2A-05F Lead 14.6 N
VS-2A-05F Antimony 0.91 BN

VS-2A-74F Cadmium 13.3 N Duplicate VS·2A-Q3F
VS-2A-74F Lead 572 N
VS-2A-74F Antimony 5.4 N

VS-2A-01WE Silver NO
VS-2A-01WE Cadmium 0.62 N
VS-2A-01WE Lead 11.4 N
VS-2A-01WE Antimony 1 BN
VS-2A-01WE Copper 12.3
VS-2A-01WE Zinc 43.8

VS-2A-02WE Silver 50.6 Ash. black. and
VS-2A-02WE Cadmium 28.6 N glass fragments
VS-2A-02WE Lead 624 N
VS-2A-02WE Antimony 28.9 N
VS-2A-02WE Copper 666
VS-2A-02WE Zinc 1560

(1) Metals results are in mg/kg. organic results are ug/kg



Lot#: C8J210117 _.._, .. ~ . "--

Subsurface Soil Site 2

Sample # Parameter Result(l) Qualifier Comment
VS-2A-11 F Cadium 3.5
VS-2A-11 F Lead 107 BN*
VS-2A-11 F Antimony 2.6 ~ I·,-.

VS-2A-12F Cadmium 0.52
VS-2A-12F Lead 32.8 BN*I
VS-2A-12F Antimony 0.86 BWi

VS-2A-92F Silver 9.9
VS-2A-92F Cadmium 254 . BN* .Duplicate VS·2A·11 F
VS-2A-92F Lead 3.8 N*

(1) Metals results are in mg/kg, organic results are ug/kg



LABORATORY ANALYTICAL REPORTS
(Results are NOT validated)



OCT 27 '98 09:44 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 9161049196457411 P.02/08

QUANTERRA lNCORPORATED

PRELIMINARY DATA SUMMARY

.. ------_.---- .... --- ..... ----- ... ---- .. _----_ .... ----._ .. -----_.-._-----.-.---_.- ... ---_.- ..
~he results shown below may still require additional labcra~cry review and are subjec~ ~o

:hange. ActioDs taken cased on these results are the responsibility of ehe data user.

PAGE 1

Date Reported: 10/27/S8
::.at: #: C8J210117

i?ARAMETER

Tetra. Tech lillS, Inc:

NAWC WARMINSTER, I?ENNSYLVA..~~

Project Number: CTO NO. 0252
REPORTING ANALYTIc..L'

RESULT LIMIT ;;;.UN:.;.I::.;T:.,:S::-__ :::M£='1:.;H,;:;,OD::::-. _

Cl.ient Samp1e m: VS-A-a·17

Sample #: 001 Date Sampled: 10/20/98 08:50 Date Received: 10/21/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) Metals

ca.dmium -13.8 0.26

Reviewed
SW84.6 6010B

Inorganic Analysis

Total. Residue as

Percent Solids

78.3

Reviewed

!Emnf 160.3 !IJI)

c::Lient Sample II): VS- 2A-ll.P'

Sawple #: 002 Date Sampled: 10/20/98 10:03 Date Received: 10/21/98 Matrix: SOLID

Trace Inductively
cadm:LUDl
Lead
Antimaay

Coupled Plasma (ICP) Metals
3.5 0.26

107 KIP 0.38
2.6 IP 1.3

Reviewed
SW846 6010B
SWU6 601013

SW846 6010B

Inorganic Analysi&
Total. Re6idu.e as

Percent So1.ids

78.4

R.aviewed
HCMlW 160 _3 J!I)D

Cl.ient 8ampJ.e ID: VS-2A-12P

Sampl j: 003 Date Sampled: 10/20/98 10:12 Date Received; 10/21/98 Ma~rix: SOLID

Reviewed
Sll846 601013
SW846 6010B
S1r846 G010B

Metals
0.2~

0.36
1.2

Coupled Plasma (ICP)
0.52
32.8 BIP
0.86 BJiIW

Trace Induc~ively

cadl&ium
Lead
.AJlt:;many

Inorganic AnalyaiG
TOCal :Residua aa

PeX'c:eDt: SOlidi;

U.1

Reviewed

M:A1IW 160.3 1CJD

(Continued on next page)



OCT 27 '98 09:44 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 9161049196457411 P.03/08

.QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

The results snown below may still require additional laboratory r.eview and are subject tochange. ~~ions taken based on these results are the responsibilicy of the ~t~ user.

PAGE 2
Dace Reported: 10/27/98

Tetra Tech J!iItJS, :IDe:
NAWC WARMINSTER, PBNNSYL~IA

Project Number: CTO NO. 0252
REPORTING ANALY'l'ICAL__PARAME~~::;.TE=R,-,-- RESULT LIMIT ""'ONI_._.T_S :.::M!=IH:.:;.O-.:D~ _

Lo~ #: C8J210117

Clieut Sample m: VS-2A-1.2P'
Sample #; 003 Da~e Sampled: 10/20/98 10:12 Date Received: 10/21/98 Matrix: SOLID

Inorganic Analysis
R.eviewed

Client SillllPle m: VS-2A-72F
Sample #: 004 Dace Sampled: 10/20/98 10:12 Date Received: 10/21/98 . Matrix: SOLID

Reviewed
SW846 601.0B
S1r846 601.08
S1r846 6010B

Metals
0.24
0.37
1.2

Plasma (ICP),.,
254 XJI*
3.8 11*

Trace Inductively Coupled
cadlIli.um
Lead
Aarimany

Inorganic ~lysis

Total. Residue as
percent SOlids

81.9
Reviewed

MCAWW 1.60.3 l!DD

Client: samp1e m: VS-2A-1.9S
Sample #: 005 Date Sampled: 10/20/98 10:17 Date Received: 10/21/98 Matrix: SOLID

Plasma. (ICP) Metals
0.57 B 0.(;1.
0.79 0.24
38.2 KIP 0.36
0.63 BB* 1.-2

Trace Inductively Coupled
Silver
C&dmiUIII
Lead
AatimaDy

Inductively Coupled Plasma (ICP) Metals
Copper 25.9 ..
z!Dc 83.5

3
2.4

Reviewed
S1il846 6010B
SW846 6010B
9846 6010B
SV846 601.0B

Reviewed
S1fS..6 6010B
SV846 6010B

(Continued on next page)



OCT 27 '98 09:45 FR QURNTERRR-PITTSBURGH 412 826 5571 TO 9161049196457411 P.04/08

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

--------- ----------- ----------- ------------- -----------_ .. _-- .. --
The results shown below may still require additional laboratory revi?w ~~ are subject to
change. Actions taken based on these results are the responsibility oi the data user. ,
...... ---------- -------------_ ------------ .. -.. --------- .....•••••. ----------- .

PAGE 3

Date Reported: ~0/27/98Lot #: :aJ210117
Tetra Tech BUS. Inc

NAWc: WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING AmUoTn:::.L
RESU::r LDnT .:;,ON;:.;,I:-.T;;,;S;;,.....__ ;;;.;;ME""".:.;rH:.:;O::.::D::.- _

Cl..ient sample m: VS-2A-19S

Sample~: 005 Date sampled: 10/20/9B 10:17 Date Received: 10/21/98 Matrix: SOLID

Semivolaeile Organic Compounds by GC/MS
Benzo (qhi) perylene 440
Tnrieno(1.2.3-cd)pyrene 480

400

400

Reviewed
SW...6 8~70C

S1f846 8270C

Inorganic Analysis
Taeal. Residue as

Percent So:Lids
82.6

Reviewed
HCAW 160.3 !IJ1)

Client Samp~e ID: VS-2A-18S
Sample #: 006 Date Sampled: 10/20/98 10:25 Date Received: ~0/21/98 Matrix: SOLID

Inductively Coupl~d Plasma (ICP) Metals
Copper 3S.5 JIl* ~ • ~
zinc 87.~ 2.3

Trace Inductively
Si1ver
Ca.dmium
Lead
AntimaDy

Coupled Plasma (ICP) Metals
0.31 B 0.58
0.43 0.23
35.2 BB* 0.35
0.80 WP 1.~

Reviewed
~/kJ;l SVS46 6010B
~/kg S1I846 6010B
~/kg SW846 6010B
1D!J/b;J SJl846 6010B

Review d
~/kg S1f846 6010B
~/kg S1I846 6010B

Semivola~ile Organic Compounds by GC/MS
Bemto(gh!)peryleDe 530
Tndpno(1.2.3-~pyrene "0

380
380

S1f846 8270C
SV846 8270C

Reviewed

(continued on naxt page)



OCT 27 '98 ag:45 FR QUANTERRA-PITT5BU~GH 412 826 '5571 TO 9161049196457411 P.05/08

QUANTER.RA INCORPORATED

PRELIMINARY DATA SUMMARY

The results shown below may s~ill require addi~ional labora~ory review and are Bubjec~ ~o

change. Actions ~aken based on these resul~3 are the responsibility of the Ca~a user .
.. ----------._ .... _---_.'- ..-.. _-------- ..... -._--------- ..... --------- ..... _--------- ..... ---

PAGE 4
Date ReporCe4: 10/27/98

Tetra Tec::h lIIDS, :Inc:
NAWC WARMINSTER., PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING ANALYTICAL
~P.:::ARAME==.:.T.;;:E.;.;;R RESULT LIMIT .:::UN~IT.:.;S::....__ ~ME"~I~H.::::OD:::.... _

Lot~: CSJ210117

C1ienc samp~e ID: VS-2A-~8S

Sample #: 006 Date Sampled: 10/20/9B 10:25 Date R.eceived: 10/21/98 Matrix: SOLID

Inorganic Analysis
Total Residue as

Percent Solids
86.5

Reviewed
M:AW UO.3 !!CD

Cliea.t Samp1e ID: VS-2A-77S
Sample #: 007 Date Sampled: lO/20/9S 10:25 Date Received: 10/21/98 Matrix: SOLID

Induc~ively Coupled Plasma (ICP) Metals
COpper 27.5 IP 2.9
zinc ll.3 2 .4

Trace Inductively Coupled
Silver
c:a.dmium
Lead
ADtiJ:acmy

Plasma (ICP) Metals
0.50 B 0.59
0.4.7 0.2-1
42.5 E3* 0.35
~.~ mP 1.2

Reviewed
mg/kg SV846 6010B
DJ/kg SWM6 6010B
mg/kg SWU& &010B
'8}J/kg SW846 601QB

Reviewed

mglVJ SW846 6010B
mg/kg SV846 6010B

Semivolatile O:ganic Compounds by GC/MS
BeDso (ghi)~leae " J
Indeno(1,2,3-cdO~ 69 J

390
390

Reviewed
SW84:6 827DC
S1r846 827DC

1~ ...... a-ia_1llla1U-
I-.Ia _ ,.,.,.. iIIIID ...1Ia. _jwraI c."...." W'lriIIIL

Inorg~c Analysis
1'Xa1 pHi daae .. U.8

Reviewed
~ 1&0.3 MlD

(Coneinued on next pagel



OCT 27 '98 09:45 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 91610491964S?411 P.~6/08

QUANTERKA INCORPORATED

PRELIMINARY DATA SlJ::-IMARY

...... -----------_ ---------------_ ----------._-------- ..••..•.. ---------------
The resulcs shown below may scill require additional labora:ory review and are subject to
=hange. Ac~ions taken based on ~ese results are the responsibility of the da~a user.
----_ --------------_ ------------------ ---------------- -.--

?AGE 5
Date~: 10/27/98Lee #: CSJ210117

PARAMETER

Tetra Tech NOS. Inc
NAWC WARMINSTER, PENNSYLV:"""U:'
Projece Number: CTO NO. 0252

REPORTING AN1U.YTIc..L
RESULT LIMIT .:;:UN.:.:",;:;,I,;:;,T,;::,S :..:ME=-~l~-H:.::OD::=.. _

Cl.ient Sample ID: VS-2C-01F
Sample #:008 Date Sampled: 10/20/98 10:55 Da'te Received: 10/21/98 Matrix: SOLID

Semivalatile Organic Compounds by GC/MS
Ben%o(a)pyreae 250 J

J Ea1:imalcxi.-.lL a-.Jt io kaa &baa i.L.

1laIa1,- ADd """,.as IiIDito ..... M- odi-oA for cby .....~

380
Reviewed

SWMt» 8270C

Inorganic Analysis
To~ Residue as

Percent Solids
87.2 t

Reviewed
J£AWIif 1.60.3 !IJD

CJ.i.eDC sa-ple ID: VS-2C-01S
Sample #: 009 Date Sampled: 10/20/98 11:05 Da~e Received: 10/21/98 Matrix: SOLID

Se~ivolatile Organic Compounds by GC~
Beazo(a)pyrene 790 390 ug/kg

Reviewed
SV846 82?OC

Inorganic AnAlysis
Tota1 Residue as
~ Solids

85.5

Reviewed
I!CAWW 1.60 .3 MOD

C1.:iem: SGlpJ.e ID: VS-2C-02S
Sample i: 010 Da~e Sampled: 10/20/98 11:10 Date Received: 10/21/98 Ma~rix: SOLID

Semivolaeile Organic Compounc1s by GC/MS
Benzo (a) pyrene NIl 360 ug/kg SW846 8270C

Reviewed

(Conei%1ued on next pag )



OCT 27 '98 09:46 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 9161a~31~~~57411 P.07/08

_QUANTERRA INCORPORATED

PRELlMINAR.Y DATA SUMMARY

The resulcs shown below may still require additional labcrator? review and are subject tochange. Actions taken based on these results are the responsibilicy of the data user ... -.. ~-----------._ _------------- _ --------- ----- _------------- _---
PAGE 6

Dat:e R.9ported: 10/27/98

Tetra. Tech JmS. :I:nc
NAWC WARMINSTER,· PENNSYLVANIA
Project Number: CTO NO. 0252

REPOR.TING ANALYTICAL·.::,.P:;:ARAME==:.:TE.=::.:;R:..- RESULT LIMIT .;;;.tJNI=T~S ;;;ME'T'HO__=_D _

Lot #: CSJ2l0117

C]J.ent Sample m: VS-2C-02S
Sample #: 010 Date Sampled: 10/20/98 11:10 Date Received: 10/21/98 Matrix: SOLID

!norganic Analysis
Total Residue as

Percent SoJ.ids
90.8

Reviewed
IEmIIf 1.60.3 II)D

Client Samp].e m: VS-2C-03S
Sample #: 011 Date Sampled: 10/20/98 11:15 Date Received: 10/21/98 Matrix: SOLID

Semivolatile Organic Compounds by GC/MS
Benso (a) pyreue 47 J 390 vtg/kg

Reviewed
SWM6 8270C

1 ~.-aIL a-.l& ilI_... JU..

RCIIII!lI &Dd "'P0nmc lilDiao IIIIvc IlccR aiJlllUli tor dsy ..oisbL

Inorganic Analysis
'l'oea.l Residue as

Percent SOlid&
85.0

R.evie....ed
a::mnr 1'0.3 IlICD

Client Sampl.e XI): VS-2C-04S
Sample #: 012 Date Sampled: 10/20/98 11:19 Date Received: 10/21/98 Ma~rix: SOLID

Semivolacile Organic Compounds Qy GC!MS
Benzo (a)py:reue 1300 390 ug/kg

Reviewed
S1iJ84fi 8270C:

Inorganic Analysis
Total Reaidue as

PerceDt SO~ie2S

M.7
Revie....ed

MCA1iW 160.3 KJD

(Con~inuQd on next: page'



OCT 27 '98 09:46 FR QUANTERRA-PITTSBU~Gj-j 412 826 5571 TO 916104S1g:;(,S;··~.: =.09/08

QUANTERRA INCORPORATED

PRELIMINARy DATA SUMMARY

...•..... -------------- __ ------------- _.----------_ _-.-----------------
~he results snown below may still require additional la.Dora~ory review and are subject to
:hange. Actions taken based on these resulcs are the responsibility of the cata user.
----_ -.----------------_ ----------------------------------- .. _ _-----~------_.-._-

~t #: CSJ2l~117

'1'et%a Tech BUS. :Inc

NAWC WARMZNST~~, ?ENNSYLVAN~

Project Number: eTO NO_ 0252
REPORTING

RBSUL':' LIMI'!' UNITS

P.AGE 7
Date Reported: 10/27/98

MBn!OD

CJ.ient Sample m: VS-2C-10P
Sample #: 013 Date Sampled: 10/20/98 ll:l9 Da~e Received: 10/21/98 Matrix: SOLID

Semivolatile Organic Compounds by GC/~~

Benzo(alpyrene 260 J

] Eatiawooi RlIIIlL R-It ia .... a..- ilL.
~ ......~ IimilI loft. bee"'~ (tit city weigbL

360 ug/'kg
Review d

SW8~6 S270C

Inorganic Analysis
TotoU Resicme as

PereentSol.ids
91-2

Reviewed
JCAW 160.3 Km

ClieDt Sample m: V-RB-10209S
Sample~: 014 Date Sampled: 10/20/98 12:55 Date Received: 10/21/98 Matrix: WATER

Trace r~ductively

Silver
Cadlnium
Lead.
Anti=!ony

Coupled Plasma (1eP)
NO
NO

1.4 B
ND

Metals
5
2
3
10

US/L
ug/L
WflfL

ug/L

SW846
SW846
SW846
SWS46

6010B
6010B
6010S
6010B

Reviewed

Induct:'"lely Coupled Pla.sma. CICPl Metals
Cop;)er ND
Zinc 1.8 B

B ,,--, ._o...ilL.

J-ioo ................~--.··__............ ,....d".-PL

Semi.volAt~:". organi.c Compcnmds by GC/MS

~ (l,:.J-cdlpyrene ND
BelUO 19hil pexylene ND
Benz 0 (al pyrene RD

25
20

1.0
1.0
10

ug/L
w:J1L

ug/L
ug!L
UIfl!L

SWB46 6010B
SlIM6 60l-DB

SW846 8270C
SW84fi S270C
SW846 8270C

Reviewed

Reviewed



OCT 20 '98 14:05 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 9161~~~~~~~.·,~-~ ~.a2/09

QUANTERRA INCORPORATED

-PR.ELIMINAItY DATA SUMMAR.Y
---------- _----------- _-------- ----------- _--------- --------- ..The results shown below may s~ill require aaai~ional laboraeory review and are subject tochange. Actions taken based on these results are the responsibility of the data user.

PAGE 1
Date Re~ed: 10/20/98

Lee #: CaJ160146

PARAMETER

Tetra Tech BOS, :Inc
NAWC WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING ANALYTIQI.
RESULT LIMIT .::::.UN:&.:.oI=-I~St-..__ :::ME='I'H.:.:.:::,OD=- _

Cl.iene Sample ID: W-2A-01WA
Sample #: 001 Date Sampled: 10/15/98 14:27 Da~e Received: 10/16/98 Matrix: SOLID

Inductively Coupled Plasma (ICP) Hetals
Copper 98.0 R 2.9
Zinc 147 5 2.3

Trace Induc~ively Coupled
Silver
cadmium
Lead
AntiJDcny

Plasma (rcP) Metals
12.8 .. 0.57
1.7 0.23
383 • 0.34
1.7 Jr 1.1

Reviewed
mglklJ SW846 6010B
mg!kg SWM6 6010B
1119/biJ SW846 60l0B
-.I/kg S1I846 6010B

Reviewed
l1I9!kg SV846 6010B
fII!J/kt:1 SW846 6010B

• RcWivc pcrccar. dJt'_ (DD) to ouuido IlIIUIli C4Illl'Ollimili.
N Spiked &A&lyla _ry ;. oaaido IlIlrlld C'llllll'allimill.

In rganic Analysis
Tota1 Re&idue as

Pere:ene Solida
87.2 t

Reviewed
II:AWW ~60.3 !!CD

Client Sample m: V-2A-02WA
Sample #: 002 Date Sampled: 10/15/98 14:32 Date Received: 10/16/98 Matrix: SOLID

Inductively Coupled Plasma (lCP) Metals
Copper 13600 5 170
zj,uc 1730 iii' 13 _G

Trace Inductively Coupled
Sil.ve:r
c:adlDium
Lead
ADtiJDcmy

Plasma (ICP) Metals
126 5" 0.6S·
"7.~ 0.27
8S6 t 2
33.7 R'* 1.4

Revie....eci
mg/kg SW846 6010B
mg/kg SWM6 6010B
mg/kg SWB46 60l0B
fII!J/b3 SV846 6010B

Reviewed
mg/kJ3 S1l846 6010B
mg/kg SW846 6010B

• laJaIi... 1"II'CCIIB dilTcmlce (RPD) iI ollllido,lllIIld COGII'O! limill.
N Spiked IIAAl)1c fOOO¥Ot'f iI _ide> IWI:d COI:W'O! 1imiII.

Inorganic ~ysis
~ IZQlOidua as

PerceD1: Sol.ida
73.4

(Continued on next page)

Reviewed
IICAWW 160.3 !5DD



OCT 20 '98 14:05 FR QURNTERRR-PITTSBURGH 412 825 5571 TO 91510431954574~~ 2.03/09

QUANTERRA INCORPORATED

l'RELIMINARY DATA SUMMARY

-----.--- .. ------------------ -----------------_ --------------------------.
The resules shown below may still require additional laboratory review and are subject to
change. Aceions eaken based on these resules are ~he responaibiliey of ehe ~ta user .
....... ---------------_ -_ .. -------------- .••..•.... _.---------------- .. - ----------

PAGZ 2
Date Reporeed: ~0/20/98Lot #: CSJ160146

pARAMETER

Tetra Tech liDS. :Inc
NAWC WARmNS"I'ER.. PENNSYLVANIA
Projece NUmber: CTO NO. 0252

REPORTING ANAUYTICAL
RESULT LIMIT .=.ON::;.I::..:T:..:S=-- ME=r~HO=D=__ _

CJ.ieD~ ScJmp1e m: W-2A-031im.
sample #: 003 Date Sampled: 10/15/96 14:36 Date Received: 10/16/98 Matrix: SOLID

Inductively Coupled Plasma (ICP) Metals
CCpper 5410 II 32.6
Z~C 3160 II 26.1

Trace Inductively
Silver
cadmium
Lead
btimcmy

Coupled Plasma (ICP) Metals
210 B- 0.65
59.3 0.26
7350 • 9.8
138 IP ~.3

Reviewed
mg/kg S1r846 6010B
flIf:J/kz.J SW846 60J.OB
flJ1!l/~ S1f846 6010B
mg/ksjJ SW846 6010B

Reviewed
mg/kg SW846 6010B
ftItll/kg S'W846 6010B

• RdAtivo poRCID' ditfcrc.,ce (DD) is GIIIIIidc llIlllCld ~1Z'011imim.

N Spiked aaIyt& _0lY it oGaide __ eoazrol 1imilI.

Inorganic Analysis
Total. Residue as

·Percent SCUids
76.6

Reviewed
I!CAWW 160.3 Km

C1i.ent sa:mp1e m: V-2A-04lm.
Sample #: 004 Date Sampled: 10/15/98 15:02 Date Rece~ved: 10/16/98 Ma~rix: SOLID

Inductively Coupled Plasma (ICP) Metals
Copper J.030 B 3.6
zinc 1390 II 5.8

Trace Inductively
Silver
Cadmium
IA!a.d
lm~:imaDy

Coupled Plasma (ICP) Metals
..... 9 I!I'* 0.73
18.9 0.29
1030 • 0.87
15.6 B* 1.5

Reviewed

JIJ9/ks3 SW84" 6010B
mg/kJ3 SW846 60J.08
mg/kg SW846 6010B
JIJ9/kg SW846 6010B

Reviewed
mg/kg SW846 6010B
.-g/kJ3 SW846 6010B

• Rdativc pClllllDl difl'clrwaca (DD) .. owaido IIAlIll1 CCDIZ'OIIimim.

N Spiked M&IylD~ ;. ClUIaida .-..l COIlZnI11imiIa.

)

Inorganic Analysis
Total. Residue as

Percent So1ids
68.9

(Centinuecl en next pagel

Reviewed
MO\WW 160.3 !IJD



OCT 20 '98 14:06 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 9161;J";.:~ .7:::"_"-~: .::;4/l2l9

QUANTERllA INCORPORATED

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.
---.- -------------------_ -_._. __ _------------ _-----------------_ _--------

PAGE 3
DUe Reported: 10/20/98

Tetra Tech 90S, IDe
NAWC WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING AlGLYT!c.L
.;;,P_ARAMboo..;;..;=_T_:s~?'_ ~--- ~SiJLT LIMIT .:::UN~!.;;.'I'.::::S ::MS=-=I.:,:H:,:O=D _

LOt #: C8J160146

Client Sample m: W-2A-051lA
Sample #: 005 Date Sampled: 10/15/98 15:11 Date Received: 10/16/98 Matrix: SOLID

Inductively Coupled Plasma (ICP) Metals
Copper 107 B 3.1
Zinc 989 B 5

Trace Inductively Coupled
Silver
cadmium
Lea.ci
ADti.mcmy

Plasma (Iep) Metals
0.11 DB- 0.63
2.3 0.25

2-11 • 0.38
2-4 R· 1.3

Reviewed
mg/kg SW846 '010B
mg/kg S1i846 6010B
mglb!J SW846 601.0B
mg/k9 SW846 6010B

Reviewed
Bil/kg SW846 601GB
mg/kg SW846 601.DB

• RelaIive PCr=ll diffCRllll:O (RPD) ia cnRIide IIUald cCarrol 1imiIa.

l'I Spiked~ nlClWCt)' ia CNIaidc owed COIIII'Ollimila.

Inorganic Analysis
Tot:al. .Residue as

Percent so1ids
79.9

Reviewed
m:AWW 160.3 Km

Cl.ieD~ Sample m: VS-2A-08F
Sample #: 006 Date Sampled: 10/15/98 15:17 Date Received: 10/16/98 Ma~riy.: SOLID

Reviewed
SWB46 6010B
SW846 6010B
SW846 601.0B

Mecals
0.25
0.37
1.2

Plasma (rcP)

1.9
57.4 •
1.1 BIP

Trace Induc~ively Coupled
cadmium
Lead
.ADtimcmy .

• ~~ dil'FBo- (»D) u OUIIido I ..nod cOlUrollimiD.

Inorganic Analysis
Tocal Residue as

Perc:eut Solida
81.5

Revi@wed
K:Ali'W 1.60 _3 MOD

(Continued on next page)



OCT 20 '98 14:05 FR QUANTERRA-PITTSBURGn 412 825 5571 TO 91510~~1=o~5(~ll F.05/09

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

The resules shown below may still require additional laboraeory review and are subject to

change. Actions eaken Dased on ehese results are the responsibiliey of ehe daea user.

Loe #: CSJ160146

Tecra Tech RtIS, :me
NAWC WARMINSTER, PENNSYLVANU

project Number: CTO NO. 0252
ilEPORTING

RBSULT LIm'! UNITS

PAGE 4

Date Reported: lO/20/ga

Cl.i.ent 5a111pl.e ID: VS-2A-09P

Sample #: 007 Date Sampled: 10/1$/98 15:22 Date Received: 10/16/98 Maer£X: SOLID

Trace Inductively

ca.amium
Lead
ADtimouy

Coupled plasma (1CP) Meeals
93.5 1.3

2060 - 1.9
30.0 5- 6.3

Reviewed

SW846 6010B

Sll846 6010B
SW846 6010B

Inorganic Analysis

Tocal Resi.~ as
PerceI1t SOl.ids

79.3

Reviewed

!ICA1fW 160. 3 H:ID

ClieD~ Sample m: VS-2A-10F

Sample #: 008 Daee Sa=pled: 10/15/98 15:27 Daee Received: 10/16/98 Matrix: SOLID

Trace Inductively

cadmium
Lead
ADtimcmy

Coupled Plasma (IeP) Metals
14.8 0.23

811 • 0.69
30.2 !P 1.2

mq/kg
mg/kg
mg/kg

Reviewed

S1I846 6010B
SWU6 6010B

SW846 6010B

Inorganic Analysis
TOtal Residue as

Percent Solids

86.5

Reviewed

!CMlW 160.3 I!IJI)

Client sample ID: VS-2A-15S

Sampl #: 009 Date Sampled: 10/15/98 15:32 Date Received: 10/16/98 Matrix: SOLID

Trace Induc~ively

Silver
Cadmium
Lead

Coupled Plasma (1CP)
NO N*

NO
8.0 •

Metals
0.53
0.21
0.32

zng/kg
mg/kg
.-g/kg

SW846 6010B
SW846 6010B
SW84(; (;010B

Reviewed

(Continued on next page)



OCT 20 '98 14:07 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 916j8~:?Lc",:.:. ,- .• _~ 2.06/09

QUANTERRA INCORPORATED

.PRELIMINARY DATA SUMMARY

The results shown ~elow may still require additional laboraeory review and are subject ~o .
change. Actions eaken based on ehese results are the responsibility of the data user.
------------ ..-.. -.--------- .. - ----------- _---------------- _------------ _--

Lot #: CBJ160146

PARAMETER

Tet:%a Tech !iIlJS, Inc
NAWC WARMINSTER, PENNSYLVANiA
Projece Number: CTO NO. 0252

REPORTING
RESULT LIMIT UNITS

PAGE 5
Date Report::ed: 10/20/SB

ANALYTICAL
METHOD

C1ieut sample ID: VS-2A-15S
Sample #: 009 Daee Sampled: 10/15/9B 15:32 Date Received: 10/16/98 Matrix: SOLID

0.30 mr- 1.1 SW846 6010B

Induceively Coupled Plasma (ICP) Metals
Copper 17.2 l!I'

Zinc 28.5 Ii

• Rdlllivc par'C'CIIId~ ClU'D) is ouuido .lllllld~ lizaila.

N Spiked aaaIyID .......-y is owido .lalIld COlIIt'01Iimilo.

Semivolatile Organic Compounds by GC/MS
Benzo (ghi) pexylene 1900
TndeDo(1,2,3-cd)~ 2200

2.7
2.1

700
700

ug/kg
ug/kg

Review ci
SW846 6010B
98"6 6010B

Reviewed
SWM6 8270C

SW866 8270C

Inorganic Analysis
Total Resi~ as

Percent Solids
9".0

Reviewed
I!CAIi'W 160.3 MOD

C1.ient Sample m: VS-2A-16S
Sample #: 010 Date Sampled: 10/15/98 15:45 Daee Received: 10/16/98 Maerix: SOL:D

Induceively Couplea Plasma (ICP) Metals
Copper 38.8 R 2.8
Zinc 80.1 B 2.3

Trace IDductively
Silver
Cadmium
Lead
ADt.imcDy

Couplea Plasma (ICP) Metals
0.97 B* 0.57
0.30 0.23
22.6 • 0.34
0.87 mr* 1.1'

Revie'Wed
1IIg/kg SW646 6010B
mg/)a;J SV846 6010B
mg/kJ!J SW846 6010B
mg/kg SW846 6010B

Reviewed
mglkg SWa46 6010B
mg/kg SV846 6010B

• Ilda.lrvo ........... cliif_ (RPI) is outaido II&lrld CODU'011imiJo.

N Spik& uaI,...--y ia .....ido""*'" cOAlI'Illlimial.

(Continued OD next page)



OCT 20 '98 14:07 FR QUANTERRA-PITTSEURGH 412 826 5571 TO 9161049196457411 P.07/09

QUANTERRA INCORPORATED

-PRELIMINARY DATA SUMMARY

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

PAGE 6
Date Reported; 10/~0/98Lot #: CSJ160146

P.ARAME:'I'ER

Tetra Tee:h m.s. :IDe
NA,WC WARMINSTER, PENNSYLVANIA
Project mumber: CTO NO. 0252

REPORTING ANALYTIc.;r.
RESULT LIMIT '.:::;UN:.:;I~T::.:S::..-__ ;.:ME=.:,T.:,:H.:::;O::,O _

C1ient sample ID: VS-2A-1.6S
Sample #: 010 Date Sampled: 10/15/98 15:45 Daee Received: 10/16/98 Matrix: SOLID

Semivola~ile Organic C~~oundG by GC/MS
Benzo(ghilperylene NO
Indeno(1,2,3-cdlpyrene NO

380
380

ug/kg
ug/kg

Reviewed
SWB46 8270C
SWB46 8270C

Inorganic ~ysis
To~ Residue as

Percent Solids
87.8

Reviewed
EAW1f 160.3 KJD

CJ.ie:a.t sampJ.e m: VS-2A-17S
Sample #: 011 Date Sampled: 10/15/98 15:49 Date Received: 10/16/98 Matrix: SOLID

Inductively Coupled Plasma (ICPl Metals
Copper 281 R 2.8
~ 626 R 4.5

Trace Inductively Coupled
Silver
ca.dmium
Lead
ADtiJDaay

Plasma (ICP) Metals
9.5 !iI'* 0.56
11.1 0.22
3-10 • 0.34
10.8 IP 1.1.

Reviewed
mgfb::J SW84.6 60108
mg/kg SW846 60108
lII!l/kg SW846 601.0B
lIIl3'/kg SW846 6010B

Reviewed
mg/kg SWB46 fi010B
mg/kf:l SV846 6010B

• LIaIw......-~ (lll'D) ia -.I,,1IaIIld~ Iimia.

l'I SpUaM -,.- -,. • ouIIlioie •...". COQIIaIIialiw.

Semivolatile Organic Compounds by GC/MS
Benzotgbi)perylene ~50 J

Indeno(1.~.3-cXijpyrene 330 J

J &--a~ a-Il iI .. !baD IU..
R-IIa _ ........... u.... boal eQ,juItai for dl)' __

740
740

ug/kg
ug/k9

SW846 8270C
S.846 8~70C

Reviewed

(Continued on next page)
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OCT 20 '98 14:08 FR QURNTERRR-PITTSEURGH 412 826 5571 TO 916104S1~6457~~~ ,.~c/09

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

..•••.... _-~--------------_ - _-------------- ------- .•........ _---------------------
The results shown below may still require additional laboratory review and are subjecc ~o

change. Actions taken based on these results are the responsibility of the daca user.

PAGi: 7
Date Reporeed: ~O/20/98

Te~ Tech 1iIUS, .Inc
NAWC WARMINSTER, PENNSYLVANIA
Project NUmber: era NO. 0252

REPORTING ANAtrYT::;.I,
:,P,;,;ARAME:;;.;;.;=.;;.T;;;E,;,;:R :-- RESULT LIMIT .::;tm=I..-T.-S :;.;;1i!1E=lH=O=D~ _

Lot~: CSJ160146

Client Sample m: VS·2A·~7S

Sample #: all Date Sampled: 10/15/98 15:49 Dace R@ceived: ~0/~'/98 Matrix: SOLrD

Inorganic ~Y6i6
Total Residue as

Percent Solids
89.~

Revie....ed
JK:AIJW 160. 3 !!IJD

Client 5amp1e m: vs-a-72F
Sample #: 012 Date Sampled: 10/15/98 15:49 Date Received: 10/16/98 Matrix: SOLID

Metals
0.25
0.37
1.2•

Trace Inductively
cadmium
Lead
.AZ1t:imaay

Coupled PlaDUla (ICP)
2.-1

92.6 •
L7B*

Reviewed
SW846 60108
9846 601.0B
SW846 6010B

Inorganic Analysis
Total Residue as

Percent So1ids
80.3

Reviewed
EAWW 160.3 HCD

CJ.ient sample m: VS-2A-76S
Sample #: 013 Date Sampled: 10/15/98 15:49 Date Received: 10/16/98 Matrix: SOLID

Inductively Coupled Plasma (rCp) Metals
Copper 17.2 B
Zinc 29.6 R

Reviewed
SW846 6010B
SW846 6010B
S1f846 6010B
SW846 60108

Reviewed
SW846 6010B
SW846 6010B

mg/kg
mg/kg
l119/kg
mg/kg

2.8
2.3

Metals
0.56
0.23
0.34
1.1

Plasma (ICP)
NO N*
NO

6.3 •
0.38 BB*

• RoIal:i¥e PCI'OCIlI clilfetalCO fRl'D) ia olNidc RaIDcl COIIIIOi Limiu•

N Sp.bcl GlIIU)1o_~ io 0II1Iid0 II&ICcl coswollimiD.

Trace Inductively 'Coupled
Silver
Cadmium
Lead
ADtimaDy

•
(r.ont~nued on next pagel



OCT 20 '98 14:08 FR QURNTERRR-PITTSBURGH 412 826 5571 TO 91610451S0457~~~ ,~.~9/09

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

-----------------------------------------------------------------------.-. ----------.--------.
The results shown ~elow may still require adOitional laboratory review and are subject to
change. Actions taken based on these results are the responsibility of the data user.
------------------------------------------------------ -.. -- -_ .

PAGE S
Date Reported: 10/20/98

Tetra Tech BaS, IDc
NAWC WARMINSTER, PENNSYLVANIA
project Number: era NO. 0252

REPORTING ~Y'!':CAI.

.:.p.:.,:ARAI::.=.:::.:.:E=-=.p=_.:.;:R'-- RESULT LIMIT ~ON=I.:.T.;;:S ;;,;;ME;;;;;'l._·l;;,;;m.;;,D;;:;.... _

Lot #: CaJ16Ql~6

Clien~ Sample m: VS-2A-76S
Sampl ~: 013 Da~B Sampled: 10/15/98 15:49 Date Received: 10/16/98 P~trix: SOLIn

Semivolatile Organic Compounds by GC/NS
Ben.zo(ghi)perylene 2200
"n:!deno(~.2.J-cdJpyx'eDe 2600

740
740

ug/kg
uglk1:.J

Reviewed
SW84' 8270C:
SW84' 8270C:

Inorganic Analysis
Toea.l Residue as

Perc:ene SoJ.ids
88.7

Reviewed
J.CAJnf 160 _3 MJI)



OCT 20 '98 13: 58 FR QUANTERRA-P ITTSBURGH 412 825 5571 TO 915H.·~':":" - . ,_. . - ~ .'. 32/10

•
QUANTERRA INCORPORATED

. PRELIMlNARY DATA SUMMARy

The resul~s shown below may still require additional laboratory review ana are subject to
change. Actions taken based on these results are the responsibili:y of the data user.
-.. -----.-._--._._---._.----------_.---- .. -._- .. -.-- .. -----._.-- .... ---_._--._._-_._ .. --.-._-

PAGE 1

Daee Reported: 10/20/98Lot #: C8J130129

PARAME'I'ER

Tetra Tech J!IDS, IDe
~WC WARMINSTER, PENNSYLV'JINIA
Project Number: CTO NO. 0252

REPORTING ANALTrIe-L
RBSULT LIMIT ~01~NI.=.:.T.::::S ME=LH""OD~ _

Client Sample ID: SS-02-40
Sample #: 001 Date sampled: 10/12/98 10:15 Date Received: 10/13/98 Matrix: SOLID

Inductively Coupled Plasma (rCp) Metals
Copper 28.3 2.7
Z~C 110 2.2

Revi wed
mg/kg SW846 6010B
mg/kq SW846 6010B
mg!b:J SW846 60108
mg/kg S1I846 6010B

Reviewed
S;J/b.l SW846 6010B
mg/kt.!l SW846 6010B

Metals
0.54
0.22
0.32
1-1

Plasma (ICP)
NO

0.1.4 B
27.3 B
0.44 BlI

B Eolimllltxt.-a1L RaIWt ia loa cbua RL.

E MttIftx;-rfetoc=o.

Trace Inductively Coupled
Silver
Cadmium
Lead
Antimaay

•
Inorganic Analysis

Total Residue as
Percent Sol.ids

93.0
Reviewed

ICAWW 160.3 II:lD

C1ient Sample ZD; SB-02-80
Sample #: 002 Date Sampled: 10/12/98 10;45 Date Received: 10/13/98 Matrix: SOLID

InductivQly Coupled Plasma (rep) Metals
Ccpper 90.8 2.8
Zinc 628 6.5

Trace Induc:ively
Silver
Cadmium
Lead
Antimcmy

Coupled Plasma (ICP)
3.3
4.6
111£
3.1 Ii

Metals
0.56
0.22
0.3.
1.1

R viewed
mg/kg SWB46 60~OB

1III;J!ks3 SW846 6010B
mg/kg SW846 6010B
..,/kg SW846 6010B

Review@d
mg/'kg SW846 6010B
mg!kg SW846 6010B

•
E MllDu iraUwferalco.

N Spiked...-lytD roco"etY ;, _do au.:d CClIIIrOIIimiD.

Inorganic Analysis
'1'otal Residue as

Percent Solids
88.9

Reviewed
!CAW 160.3 !IJD

(Continued on next page)



OCT 20 '98 13:59 FR QUANTERRR-PITTSEURGH 412 826 5571 TO 9161~431SD'i~(~~i P.03/10

QUANTERRA INCORPORATED
. PRELIMINARY DATA SUMMARY

-------._----- ... ----.-.---- ... ---- ... --- .. ----- .. ----- .. _.----------.- .. - .. _._-- ... ---._._--The results shown below may still require additional laboratory review and are subject eochange. Actions taken based on these results are the responsibility of the data user.------------.-.----.-.---- ... ---- ... ----._.--- ... ----- .. ----- .. -----._._--._._---------._._--
P~GE :2

Daee Reponed: 10/20/98

Tetra Tech IIOS. ~
NAWC WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING ANALYTICAL
~P~ARAME::;.:;:.;==~T.=E:.:.:R:..- RESULT LIMIT .=UNI=.::.1':::S ME:::=l:.::H.:::O:::D _

Lot #: CSJ130129

Clienc sample ~: SS-02-41
Sample i: 003 Date Sampled: 10/12/98 11:15 Date Received: 10/13/98 Maerix: SOLID

Inductively Coupled Plasma (lCP) Metals
Capper 8.3 2.9
ZiD.c 30.3 2.3

Inorganic Analysis
Tot:a.l Residue as

Pereene So1ids

Plasma (rCp)
ND
ND
13.3
0.~9

iC.eviewed
mg/kg SW846 60l0B
mg/kg SW846 6010B
mq/kg SliM6 60108
DiJ/kg SW846 6010B

Reviewed
mq/kg SliM6 60l.OB
~/kg SW846 6010B

•
Reviewed

I!ICAW1il 160.3 HJD

Metals
0.57
0.23

£ 0.34
DR ~.l.

87.4

CoupledTrace lnduceively
Silver
Cadmium
Lead
Aneimcny

Client sample m: SB-02-81
Sample #: 004 Date Sampled: 10/12/98 11:34 Date Received: 10/13/98 Matrix: SOLID

Inductively Coupled Plasma (rCp) Metals
Copper 10.0 3
Zicc 46.4 2.4

Trace Inductively
Sil.ver
Cadmium
Lead
Jmtimaay .

Coupled Plasma (ICP) Metals
0.17 B 0.6
1.1 0.24
12.1 K 0.36
0.37 BIll 1.2

Reviewed
mg/kg SW846 6010B
1DlJfk9 S1f846 6010B
mg/kg SWM6 6010B
mg/b;J SW846 6010B

Reviewed
.-g/kg S1Il846 60l.0B
DiJ/kJ:j SV846 60108

B EIli&Datedf'BIIIiL iuuIt .. 1_ diu RL.
E Mallis ilnufot'Cl1cc.

Inorganic ~ysis
Total. ~sidue as
~cent sol.i.ds

83.0
Reviewed

H::AJnf 160.3 !IJD

(Continued on next page)



ITTSEURGH 412 825 5571 TO 9151~-+;;1.::;::"''''::-;-'''~';' .- •.a4/10OCT,20 '98 13:59 FR QURNTE~RA-P

•
QUANTERRA INCORPORATED

. PRELIMINARY DATA SUMMARY
.-.-- ... -._.--._----_.--_.---._-- .. --- .. -----_.------.--------------_.---_._--_.--.-.-.---._.The resul~s shown below may still require aaditional laboratory review and are subject tochange. Actions taken based on theSe results are the responsibili~y == t~e data user.

PAGB 3
Date Reporced: 10/20/98

Lot i: CSJ130129

PARAMETER

Tetra Tech DOS, IDe
NAWC WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING ANALYTICAL
RESULT LIm"!" ~UN~I-=T.::.S ME.....,T;;,;;,HO.;;.;D"'- _

C1ient Sample m: SS-02-42
Sample #: 005 Date Sampled: 10/12/98 12:20 Date Received: 10/13/98 Matrix: SOLID

Trace Inductively Coupled
Silver
CadlDium
Lead
Anti.mcmy

Plasma (ICP) Metals
0.36 B 0.59
6.0 0.24
994 B 0.71
1.4 Ji 1.2

•
Inductively Coupled Plasma (ICP) Metals

Copper 1~10 5.9
Zinc 4800 23.7

B LoimaIeoi....,.jL. i.cou1t -is ka u- RL.

~ Malris iI=¢-.
N SpiUI uaJyu.~ay is ovtaidellldlDli collDOlllmill.

Inorganic Analysis
Tot:a1. Residue as

Percent Solids
84.5

Revie ....ed
~ 1.60.3 HJD

C1.ient Sample ID: SB-02-82
sample~: 006 Date Sampled: 10/12/98 12:45 Date Received: 10/13/98 Matrix: SOLID

Reviewed
SW846 6010B
SWB46 601.0B
Sif846 6010B
SW846 6010B

Reviewed
S'W846 601.0B
Sif846 6010B

mq/kr;J
mg/kg

3
11.8

Metals
0.59
0.24
1-8
1.2

Plasma. (ICP)
21-1.
10.0
~OB

10.7 !if

Induc:ively Coupled Plasma (Iep) Metals
Copper 1060
Zinc 1280

Trace Inductively Coupled
Silver
cadmium
Lea.cl
ADtimaay'

•
£ Malrix IDIerlerallcc..

N Spilaod~ """"'.'Y ill CNIailie IGUlll~~.

(Continued on next page)



OCT 20 'sa 13:59 FR QURNTERRR-PITTSBURGH 412 826 5571 TO 9161049196~57411 ~.05/10

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

-------- ... -----.-------_.---_.-._----_.---- .. -._-- ... ------._----_.-.---_._._-------- .. -----
The results shown below may s~ill require additional labora~ory review ana a~e subject ~o

change. Actions taken based on these resules are ehe responsibili~y of ehe da~a user.
------._.---_ .... ----_.------._._--- .... ---"... _--- ... ------_.----._----- .... _- .... ----- ... _.-.

LaC #: C8J13012~

Tetra Tech BUS, Inc
!aWC WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING
RESULT LIMIT UNITS

PAGE 4
Dace Reported: ~O/20/9a

Clienc Sample ID: 58-02-82
Sample #: 006 Date Sampled: 10/12/98 12:45 Date Received: ~O/13/98 Matrix: SOLID

Inorganic Analysis
Total Residue as

Percent so1ids
84.7

Reviewed
!I:AWW 160.3 !I:JD

Client sampJ.e m: SS-02-43
Sample #: 007 Date Sampled: 10/12/98 14:45 Daee Received: 10/13/98 Ma~rix: SOLID

Inductively Coupled Plasma (ICP) Metals
Capper 28.4 2.8
zinc 227 2.3

Revieweci
mg/kg SWS46 60.1.0B
.g/kg swat' 60J.OB
mg/kg SW846 6010B
~/k.g S1I846 6010B

Reviewed
mgjk.g SWB46 6010B
mg/kg S1r846 6010B

Mecus
0.57
0.23
0.34
1.J.

Plasma (ICP)
NO
0.70
125 E
0.20 B!I

Trace Inductively Couplea
Silver
CadBaium
Lead
ADtimcny

Inorganic ~lysis

Total Residue as
PerceDe So1ids

87.9
Reviewed

II:NiW 160.3 ID>

C1i.euc sample ID: SB- 02 - 83
Sample #: 008 Date samp~ea: 10/12/98 14:20 Oate Received: 10/13/98 Macrix: SOLID

Reviewed
Slife..6 6010B
S1l846 6010B
S1IB46 601DB
SW846 6010B

illig/kg
mg/b:1
a.g/kq
mg/kg

Met:aJ.a

0.63
0.25
0.38
1.3

pla.sma (ICP)

39.'
5.2
48.6 B
1.2 BR'

Trace Induc~ively Coupled
Silver
<:admium
Lead
ADcimany

%nduc~ively Coupled Plasma. (ICP) Me~als

Capper 84.3 3.1 mg/kg
Reviewed

(Continued on next page)



•
OCT 20 '98 14:00 FR QUANTERRA-PITTSEURGH 412 825 5571 TO 9151O..;~_~=..;:'.--~ ,-.~o/la

QUANTERRA INCORPORATED

-PRELIMINARY DATA SUMMARY

-.-----._.---._--- .. ---.-.---.-._--_._---_.-_ ... _---.-_.---._.----_.--_._.- .. -._-.-.----_._--
The results shown below may seill require addi~ional laboratory review and are subjec~ to
change. ACtions taken based on ehese results are ehe responsLbility of the data user.
----.---._----._----------------.-._- .. -.--._.-- ... ----.-----.-.--- .. --- ... --- ... --- ... _----.

Lot #: CSJ130129

PARAMETER

Tt!!~ Tech JiOS. ~
NAWC ~NS'I'ER, PENNSYLVANIA
Projec~ Number: CTO NO. 0~S2

REPORTING
RESULT LIMIT UNITS

PAGE 5
Date aeporeed: 10/20/98

Client: samp~e m: SB-02-83
Sample #: OOS Date Sampled: 10/12/98 14:20 Date Received: 10/13/98 Matrix: SOLID

zinc 79 • .1 2.5 mg/kg SWM6 60~OB

Client Sample m: SS-02-44
Sample #: OOS Daee Sampled: 10/12/98 15:0S

Reviewed
EAilW 160.3 KlD

•
Inorganic Analysis

"1"Otal. ResidUe as
Percent Solids

79.4

Date Received: 10/13/98 MAtrix: SOLID

Trace Induceively Coupled Plasma (rCp) Wetals Reviewed
Silver NO 0.58 mg/kg SW846 60108
cadmium Nt> 0.23 mg/kg SW846 60108

Lead 11_2 E 0.35 ~/kg SW846 6010B

ADtimony 0.43 BIi 1.2 mg/b;j SW846 6010B

Inductively Coupled plasma (rCp) Metals Reviewed
Copper 15.0 2.9 mg/kg 5.846 6010B

Zinc 37.1 2.3 mg~ SW846 6010B

E MaIlU a...;"rODOO.

Inorganic Analysis
Total Residue iUO

Percent so1ids
86.0

Reviewed
K:AWW 160.3 MOD

Client sample m: SB- 02 - 84
Sample #: 010. Date Sampled: 10/12/98 15:~0 Date Received: 10/13/98 Maerix: SOLID

•
Trace Inductively Coupled Plasma (ICP) Metals
SilverND 0.58

{Continued on next pagel

mg/kg SW846 60108
Reviewed



OCT 20 '98 14:00 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 9161049196457411 r.07/10

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

The results shown below may still require addi~ional laboratory review and are subject to
change. Actions ~aken based on these results are the responsibility of the data user.
--- .. _---_._--- .. ----._-----_._--- .. _---- .. _~-- .. ----- ._.-- .. ------------------_.--- .... _- ...

PAGE 6
Date Repor1:ed: 10 /20/9 S

Tetra Tech liDS, Inc:
NAWC WARMINSTER, PENNSYLWoNIA
Project Number: eTO NO. 0252

REPORTING ANALYTICAL
.::.PARAME~:.=::.T.:.;E::.;R;.;.... RESULT LIMIT 1JN=I=.;T:.:S~__ ~ME:!:..:;IH~O::::D~ _

Lot i= CSJ1301~9

C1ient samp~e ID: SB-02-M
Sample~: 010 Date Sampled: 10/12/98 15:20 Date Received: 10/13/98 Matrix: SOLID

Loductively Coupled Plasma (ICP) Metals
Copper 26.0 2.9
Zi.Dc 10], 2.3

Cadmium
Lead
JU1timcmy

0.49
92.9 B
0.71 BB

0.23
0.35
1.2

8J/kg S1I846 6010B
mg/kg SWB46 '010B
fIJ1!l/kg Slr84' 6010B

Reviewed
~fkg S1I846 6010B
mg/~ SIlK6 '010B

Inorganic Analysis
Total. Residue as

Percent scuids
86.2

Reviewed
K:AJlW 160.3 Hm

Client Sample ID: 55-02-45
Sample #: 011 Date Sampled: 10/12/98 15:45 Date Received: 10/13/98 Matrix: SOLID

Inductively Coupled Plasma (ICP) Me~als

Copper 20.4 2.9
Zinc 75.0 2.3

Trace Inductively
Silver
c:adm.ium
Lead
ADtimcmy

Coupled Pla.sma (ICP) ~eta.l.s

0.19 B 0.57
0.83 0.23
32.' B 0.34
0.38 BIll 1.1

Reviewed

mg/kg SW846 6010B
mg/kg SWB46 6010B
mg/kg SW846 6010B
mg/kq SWB46 6010B

Reviewed

mg/kg S1I'846 601GB
mg/kg SWB-46 6010B

Loorganic ~ysis
Toea! Residue as

Percel1~ So1i.ds
87.6

Review d
EAWW 160.3 IIJD

(Continued on next page)



OCT 20 '98 14:00 FR QUANTERRR~PITTSBURGH 412 826 5571 TO 9161t,4c:,L6...5·,-~:: ,-.1218/10

•
QUANTERRA INCORPORATED

. PRELIMINARY DATA SUMMARY
----.-.---.--.---.---- .. -.--_ .. ---.----- .. ---- ... --- .. ----.-.-- ... ---- ... ---- .. _-_.-.-------.The results shown below may still require additional laboratory review and are subject tochange. Actions taken based 00 these results are the responsibility of th~ daca user .. ----.----- ... ---_._.--.-.--------- .... _-- ... ---.-.-- ... --- .. ---- ... ---- ... --------- ... _- ....-

I?AG~ 7
Date Reported: 10/20/95

Tetra Tech !IDS, I.De
NAWC WARMINSTER, PENNSYLVANIA
project Number: CTO NO. 0252

REPORTING ANALrrIa.z.
~PARAME===TE=R RESULT LIMI'!' ..ON=I..;;;T..;;;S ::,:ME::.TH=O:::,:D=- _

Lot #: C8J130129

Clienc sample Ie: SB-02-10l298
Sample #: 012 Date Sampled: 10/12/98 15:45 Date Received: 10/13/98 Matrix: SOLID

Inductively Coupled Plasma (lCP) Meeals
COpper 515".9
ziDc 47G 19.7

•

Trace Inductively Coupled
Silver
cadmium.
Lead
AncimaIIy

Plasma (ICP)
317
43.0
93.2 2
8.2 BB

R.evieweci
mg/kg SW846 60l0B
f1I9/b3 S1f846 6010B
DIg/kg S'WM6 60loB
DIg/kg SW846 6010B

Reviewed
DIg/kg S1f846 6010B
DIg/~ SW84G 6010B

Inorganic Analysis
Total Residue as

Percent Sol.ids
50.7

Revieweci
MeAn 160.3 MJD

Client: Sample m: SB-02-8312
Sample #: 013 Date Sampled: 10/12/98 14:35 Date Received: 10/13/9B Maerix: SOL:~

Ioduceively Coupled Plasma (lep) Meeals
COpper 3540 14.9
Zinc 3790 23.8

Trace Induceively
S:i.lver
cadmium
Lead.
ADcimcmy

Coupled Plasma (lCP) Meeals
U2 0.6
Ill) 1.2
2060 g 1.8
18.8 R ..

Reviewed
mq!ta:! SW846 6Dl-DB
mg/kg SW846 6010B
mg/kg SWB46 6010B
1Dg/k13 SW846 6010B

Reviewed
mg!kg S1l846 6010B
1Dg/kg SWB46 6010B

E MaIrU iIlIM'cr=ce.
N Spiked &A&lytl>.....-cry II~ a:aUd C<lGIIVII.iIIlio,

•
Ioorganic Analysis

TOtal :Residue as
percent ~ids

83.9
Reviewed

M:AW 160_3 ~

(Coneinued on oexepagel



OCT 19 '98 15:28 FR QUANTlERRA-PITTSBURGH 412 826 5571 TO 916104~196~5i~i~ •. J3/18

Q[JAN'I'ERRA INCORPORATED

PRE',IMINARY DATA SUMMARY

------------------------------_ _- _---------------------------
The results shown below may still require additional laboratory review and are sUbjec~ to
change. Actions taken based on these results are the responsibility of the da~a user.
------------------------------------------------------------------ __ ----.--------

PAGE 2
Date Reported: 10/19/98Lot #: CSJ150136

PARAMETER

Te~ Tech RDS, IDc
NAWC WARMINSTE~, PENNSYLV1lNIA
Project Number: CTO NO. 0252

REi-ORTING ANALY'I'IC-U.
RESULT LIMIT ~UN=I_T_S ;;,;;M£~TH=O~D _

Cl.ieDt SamPle ID: VS-2A-OSWE
Sample #: 003 Date Sampled: 10/14/98 13:40 Date Received: 10/15/98 Matrix: SOLID

Reviewed
SW846 60l0S
SWM6 6010B
SWM6 6010B
SW846 6010B

mg/kg
mg/kg
mg/kg
mg!kg

Metals
0.62
0.25
0.37
1.2

Plasroa. (ICP)
ND
0.14 B
16.2
0.58 B!I

Trace Inductively Coupled
Silver
Ca.dmium
Lead
.ADtimcmy

Inductively Coupled Plasma (ICP) Metals
Copper 9.3
Zinc 33_7

3.1
2.5

Reviewed
SW846 6010B
SW846 6010B

Inorganic Analysis
Total. Residue as

Percent Solids
80.7

Reviewed
MCAWW 160 _3 l!!DD

Cl.ient: Sample m: VS-2A-01FB
Sample #: 004 Date Sampled: 10/14/~8 15:20 Date Received: 10/15/98 Matrix: SOLID

Trace Inductively Coupled
cadmium
Lead
ADt:imcmY

Plasma (Iep)
2_1
72.7
1..5 11

Metals
0_24
0.36
1..2

Reviewed
SWS46 6010B
SW846 6010B
SW846 6010B

Inorganic Analysis
Total Resiau.e as

Percent solids
82.6

Reviewed
Hr::AIfW 160.3 HOD

(Continued on next page)



•
OCT 19 '98 15:28 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 9161~~~1~64~(~Ll p.a4/18

QUANTERRA INCORPORATED
PKELIMlNARY DATA SUMMARY

---_._.---------------._ ... _.. _.------------ ..... -.-.------------- ..•....... _------------- ...The results shown below may still require addi~ional laboratory review and are subjec~ ~ochange. Ac~ions eaken based on these results are the responsibiliey of the data user.----------- _.. _.. _---------------.-._----------------------_._--------------- -----
PAGS 3

Date Reporeed: 10/19/98
Loe #: CSJ1S0136

Tet:%a Tech NUS. Inc:
NAWC WARMINSTER, PENNSYLVANIA
project Number: ero NO. 0252

REPORTING ANALYTICAL
RESUI.T LIMIT .;;;,;ON;;.;.;I:;..:l':;.;;S"--__ =MS::.'.:;1'H::,O::,:D=-- _

Client Sample m: VS-2A-02FE
Sample #: 005 Date Sampled: 10/14/98 15:25 Date Received: 10/15/98 Matrix: SOLID

Trace Inductively
cadmium
Lead.
Ancimaay

Coupled Plasma (rep)

3.6

95.6
2.1 B

Metals
0.25
0.37
1.2

SW846 60~OB

SWB46 6010B
SWB~6 6010B

Reviewed

•
Inorganic Analysis

Total Residue as
Percent Sol.ida

80.9
Reviewed

IIC.lUni 160.3 MOD

C1ient sample ID: VS-2A-03FB
Sample #: 006 Date Sampled: 10/14/38 15:30 Date Received: 10/15/98 Matrix: SOLID

Trace Inductively
cadmium
Lead
Aueimc:my

Coupled Plasma (ICl?)
2.~

66.2
L711

Metals
0.24
0.36
1.2

Reviewed
SWB46 6010B
SW846 60~OB

SW846 6010B

Inorganic Analysis
Total. Residue a&

Percent Solids
83.6

Reviewed
!I:AJnf 160.3 M:lD

aienc Sample m: VS-2A-O~S

Sample #: 007 Date Sampled: 10/14/98 15:50 Date Received: 10/15/98 Matrix: SOLID

(Continued on nex~ page)•
Trace Inductively

Silver
c::adm.i.um
Lead

Coupled Plasma (ICl?)
NO

0.21 B
11.8

Metals
0.56
0.22
0.33

mg/kg
lDg/kg
ag/kg

SW846 6010B
SW8~6 6010B
SW846 6010B

Reviewed



OCT 19 '98 15:28 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 9161~~=19b~57~11 ~.~5/18

QUANTERRA INCORPORATED

.PRELIMINARY DATA SUMMARY
____ ••••••••• •••••••• _ •••• ------- •• ~I.~ •••• --- _

The resulcs shown below may still require addicional laboratory review and are subject to
change. Aceions eaken based on these results are ehe responsibility of the data user.
----------._ _.--------------_.- .. _ -.. --------------------_ -----------------.

PAGI;: 4

Date Reported: 10/19/98
Tetra Tech mJS. IDe

NAWC WARMINSTER, PBNNSYLVANI:.
projece Number: CTO NO. 0252

REPORTING ANALYT~CAL

.:..PARAME:.=:..==.TE=P.:..:., RESULT LIMIT UN=I::.;T::..:S=--__ ME===TH=O::;.:D:.... _

Lot i: C8J1S0136

C~ient Samp1e m: VS-2A-O'S
Sample i: 007 Date Sampled: 10/14/98 15:50 Date Received: 10/15/98 Matrix: SOLID

Antimcmy 0.80 BN 1..1. mg/kg SllS46 601.0B

Induceively Coupled Plasma (Iep) Metals
Copper 10.2
Zinc 23.0

2.8
2.2

mg~

mg/kg

Reviewed
SWM6 6010B
SV846 601.0B

Semivolatile organic CcmpOW1d.s by GC/MS
Benzo (ghi) peryleue 500
Tnd eno (1..2.3-od)pyrene 440

370
370

ug~

ug/kg

Reviewed
SV846 8270C
SW846 8270C

Inorganic Analysis
Tot::a1 Residue as

Percent Solids
'0.0

Reviewed
lICAWW ~60.3 KID

aient S8llllP1e m: VS-2A-10S
sample #: 008 Daee Sampled: 10/14/98 16:00 Daee Received: lO/lS/9S Maerix: SOLID

Inductively Coupled Plasma (ICP) Metals
Ccpper 1280

Zinc 3000

Trace Induceively
Silver
cadmium
Lead
.AQtiIDany

Coupled Plaama (ICP)
'0,7
26.1
6650
1~~ B

Mecals
0.61
0.2~

7.3
1.2

Reviewed
SWB46 60~OB

SW846 6010B
SlIM6 60~OB

SW'M6 6010B

Reviewecl
SlIM6 6010B
SWB46 6010B

(Coneinued on nexC pagel



•
OCT 19 '98 15:29 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 916104S1;o457~.~ ~.06/18

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

------- ----------------- _------------ .......•. _---------_ .• -- _------
The results shown below may scill require addirional laboracory review and are sUbject to
change. Actions taken based on these results are che responsibility of ~~o =~~a user.

PAG~ 5
Date Repozted: 10/19/98Lee #: C8J1S0136

P~TER

'1'et:ra. Tech ROS, Inc
NAWC WARMINSTER, PENNSYLVANIA
project Number: eTO NO. 0252

REPORTING ANALYT!c.L
RESULT LIMIT =cUN::.;I~'I'::.;;S:....-__ ::.:ME::.'rn=.O=:D~ _

Client Sample m: VS-2A-~OS

Sample #: OOS Date Sampled: 10/14/98 16:00 Date Received: 10/15/98 Matrix: SOLID

Semivolatile Organic Compounds by GC/MS
Benzo (g!1i) peq-lene 510
XDdpn oC1,2,3-cd)pyrene 550

400
4.00

ug/kg
ug/b;]

Reviewed
SW846 8270C
S046 8270C

•
Inorganic Analysis

Total Residue as
Percent SoJ.ids

82.5
Reviewed

IIC:AJnr ~60 .3 J!IJI)

Client Sample m: VS-2A-J.1S
Sample #: 009 DaCe Sampled: 10/14/98 16:10 Dace Received: 10/15/98 Matrix: SOLID

Induct~vely Coupled Plasma (rcp) Metals
Copper 20.0 2.8
SiDe 337 2.2

Trace Induccively Coupled
Sil'V'er
cadmium
Lead

ADtimc:Dy

Plasma (rCp) Metals
0.33 B 0.56
1.1 0.22
28.0 0.34
1.3 If 1.1

Reviewed
mq/kg SW846 6010B
mq/kg SWU6 60~OB

mq/blJ SWB46 6010B
mg/kg SW846 6010B

R viewed
1IlIl;l/kq SW846 6010B
mg/kg SV846 601.0B

Il &c---' -a. 1.-.1& u leD ...~

N I1>tUo~ IWO"'WY it lNIIIdo IlUai coaD01limila.

IDorgan~c AnAlysis
Total Residue as

Perc:eDt Solids
89.3

Reviewed
H:AInJ 160.3 KlD

(Con~inued on nexe page)

•



OCT 19 '98 15:29 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 916104~iS645(4ii r.u"c/lo

QUANTERRA INCORPORATED

PKELIMlNARY DATA SUMMARY

The results shown below may s~ill require additional labora~ory review ana are subject to

change. Actions taken based on these results are the responsibility of the data user .

... ---------------------------------- .. _- _._._--------------_ .. _----------------
PAGE 6

nate ~-=ed: 10/19/98
Tetra Tech RtIS. InC

NAWC WARmNSTER, PBNNSYLVANU

Project Number: CTO NO. 0252
REPORTING JU;Ali:crr ':;;L

...P;;,;ARAME==T._E;;,;R RESULT LIMIT ...ON=IT=S =ME=l~H::;OD=__ _

Lot #: C8J~50136

Cl.ient Sample m: VS-2A-12S

Sample #: 010 Date sampled: 10/14/98 16:25 Date Received: 10/15/9S Matrix: SOLID

Inductively Coupled Plasma (ICP) Metals

Capper 10.6 2.9

zinc 16.2 2.3

Reviewed

lng/kg SW64~ SOlOS

~/k1!l SWM6 6010B

.-g/k:g SW846 6010B
mg/kg SW846 6010B

Reviewed

fIIJg~ SW846 6010B

mg/kg SW846 601.0B

Metals
0.57
0.:Z3
0_34
1.1

Plasma (IeI')
ND

0.06 B
4.4
0.39 B1II

Trace Inductively Coupled

Silver
cadmium
Lead
Antimcmy

Inorganic Analysis
Tota1 Residue as

Percent Solids

87.'7

Reviewed

l£:AJiW 160. 3 lIJD

Client sample m: VS-2A-~3S

Sample #: 011 Date Sampled: 10/14/98 16:30 Da~e Received: 10/15/98 Matrix: SOLID

Inauctively Coupled Plasma (ICP) Metals

Copper 16.1 2.7

Zinc 59.8 2.2

Trace Induc~ively

S:1.1ver
Cadmium
Lead
ADtimoay

Coupled Plasma (ICP) Metals
0.26 B 0.55
1.2 0.22
59.9 0.33
0.9& BB 1.1

R.eview d

1119"/kq SW846 60J.OB

JIIIg/kg SW846 6010B

JIIIg/kJ;J SW846 6010B

~~ Slf8.f6 6010B

Reviewed

8g/~ SWM6 6010B

mg/kg SlJB46 60~OB

Inorganic Analysis
TDta1 Residue as

Percent Solids
~n.3

Reviewed

I!!CUiW 160.3 lIJD

(Continued on next page)
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OCT 19 '98 15:29 FR QURNTERRR-PITTSBURGH 412 8265571 III 91610~~i~::;c,~~'-ii :- .....;:,/ic.

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

----_ .. _----------------- _---------------- --------------.-_ -_.---------- .
The re5ul~s shown below may seill require addieicnal laboratory review and are subjecc CO

change. Actions eaken based on these results are the responsibility of the da~a user.
----------_.---------------------- _-_._--~------------ _------_ .. -- ----------

Lot #: C8J150136

PARAMETER

Tetra Tech !lOS. Inc
NAWC WARMINSTER, PENNSYLVANIA
project Number: eTO NO. 0252

REPORTING
RESULT LIMIT UNITS

PAGE 7

Da~e Rcport:ed: 10/19/98

ANALYTIC.;r,
MBTHOD

Cl.ient Sample m: VS-2A-HS
Sample~: 012 Date Sampled: 10/14/98 16:40 Date Received: 10/15/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) Me~als Reviewed
Silver 7.3 0.59 mg/kg S1f846 60~OB

ea..cmium 6.9 0.24 III!J/t'3.J S1f846 6010B
Lead 295 0.36 rIl9/b;J S1I846 6010B
.AI1timany 4.7 ]I ~.2 lDg/kg SW846 601.0B

Induccively Coupled Plasma (ICP) Meeals Reviewed
Copper 155 3 mg~ D84' 6010B
zinc 434 2.4 mg!k4 SW846 6010B

• N Spiked~ roc<1YC6'/ iI ouDide ...lID ooDIIDI Iimilo.

Inorganic Analysis
Total. Residue as

Percene Soli.ds
84.5

Reviewed
II:AIiW 1 '0 • 3 K:JD

Client Sample m: VS-2A-7SS
Sample #: Ol3 Date Sampled: 10/14/98 16:40 Oaee Received: 10/15/98 Matrix: SOLID

Inductively Coupled Plasma (ICP) Metals
Capper 10.5 2.6
Zinc 35.7 2.1

•

Trace Induceively Coupled plasma
Si1ver
cadmium
Lead
Antimony

Inorganic Analysis
'1'o'Cal Residue as

Percent SOlids

(ICP) Metals
0.14 B 0.52
0.27 0.2~

13.2 0.31
0.59 BN 1

95.5

Reviewed
JD9'/kJ3 SW846 6010B
mg!kg SW846 6010B
aw.:J/kq SW846 601.0B
-:J/kg SW846 60~OB

Reviewed
mg/kg sws.6 'O~OB

III!J/kg SW846 6010B

Reviewed
~ 160.3 !BID

(Continued on nex~ page)



· OCT 19 '98 15:29 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 9161045L-::_:,;'_:~: :-.J9/18

QUANTERRA INCORPORATED

JiRELIMlNARY DATA SUMMARY

........-... ------------------------------------.-----.-._.- ..-..-... _.... ~------------------
The results shown below may scill require additional laboratory review and are subjecc co
change. Actions taken based on chese resulcs are che responsibili~y of ~:~~ data user.

LOt #: CSJ~50~36

PAR;.ME'!"EP.

Tetra Tech lIDS. :IAc
NAWC WARMINSTER, PENNSYLVANIA

Projec~ Number: CTO NO. 0252
REPOR.TING

RESULT LrMIT UNITS

PAGS 8
Date Reporeed: 10/19/98

ANALYTICAL
METROD

c;1.ient Sample m: VS-2A-06F
Sample~: 014 Date Sampled: 10/14/98 16:50 Dace Received: 10/15/98 Matrix: SOLID

Trace Induccively
CadmiUlll
Lead
ADcimclay

Coupled Plasma (rcp) Metals
1.9 0.23
62.0 0.34.
0.92 BH 1.1

Reviewed
S1I846 6010B
SWS"6 6010B
SW8"6 6010B

Inorganic Analysis
Total. Residue as

Pe:rccmt Solids
87.~

Reviewed
HCAWW 160.3 lI:JD

Client sample m: VS-2A-07F
Sample i: 01$ Date Sampled: 10/14/98 16:55 Date Received: 10/15/98 Macrix: SOLID

Mecals
0.23
0.34.

B!l 1.1

Trace Inductively
c:a.amium
Lead
ADtimaay

Coupled Plasma (ICP)
0.4.0
21-8
0.63

Reviewed
SVS4.6 6010B
SWM6 6010B
SWB46 6010B

Inorganic Analysis
Total. Residue as

Percent Solids
87.5

Reviewed
HCAWW ~60.3 !I)D

C1ient sample m: VS-2A-Ol.S
Sample #: 016 Da~e Sampled: 10/14/98 10:05 DaCe Received: 10/15/98 Matrix: SOLID

Trace Induc~ively

Silver
Cadmium
Lead
.At1timaay

coupled Plasma (IcP)
13.7
20.3
420 .
4.9 R

Mecals
0.57
0.23
0.34
1.1

SliM6
SWM6

SWM6

SW846

6010B
6010B
6010B
6010B

R.eviewed

2.9
Inductively Coupled Plasma (ICPl we~als

COpper 386

(coo~inuec1 00 nexc page)

mg/kg SW846 6010B
Reviewed



OCT 19 '98 15:30 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 916104S1=o4~(411 ,._~18

•
QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY
--------------- .. -- ------------- _-------------_ _------------~-_ _---------The resules shown below may seill require additional laboratory review and are subject tochange. Actions taken ~ased on these resul~s are ehe responsibility of the d~~a user ........ ---------------- ------------.- ....•.... ---------- _-~._-------- _-

PAGE 9
Date Reported: 10/19/98

Tetra Tech l!iIDS, Inc
NAWC WARlaNSTER, PENNSYLVANIA
Project Number: ero NO. 0252

REPORTI...IG
~PAR;J:.=.:::.:"~:.:!E::.'I'E=R~ RESULT LIMI'!' .=;UN=I;;.;T::.;S"-__ =MR=TH=O:;.:D=-- _

Lot i: CSJ150136

Client Sample In: VS-2A.-01.S
Sample #: 016 Date Sampled: 10/14/~8 10:05 Date Received: 10/15/98 Matrix: SOLID

688 4.6 SWU6 6010B

Semivolaeile Organic Compounds by GC/MS
BeDzo (ghi) per:ylene 3100
lXlCierlO (1,:2 ,3 - ccU pyre:De 01300

• Inorganic Analysis
Tot:al Residue as

Perceut Solids
87.4

750
750

Reviewed
S1f8016 8:270C
SW846 8270C

Reviewed
MCAIiW 160.3 HOD

C1ient sample ID: VS-2A-Q2S
Sample #: 017 Date Sampled: 10/14/98 10:35 Date Received: 10/1S/98 Matrix: SOLID

Trace Inductively Coupled Plasma (ICP) Meeals Revie.....edSilver 1m 0.6 DIg/kg SW846 60~OBcadmium 0.61. 0.24 III!J/kg SW846 601.0B
~ 19.5 0.36 mq!kg SWU6 6010BAnt.i.mar:ly 1.3 II 1.:2 mg/kg SWU6 6010B

Induc~ivelY·CoupledPlasma (ICP) Metals ReviewedCOpper 9.7 3 mq/kg S'W846 6010BZinc 011.1 2.4 1DlJ/k4 SW846 6010B

N Spib:!~ _coy ir _ide .IaW _ liaUb.

Semivolacile Organic Compounds by GC/MS ReviewedBen2o(ghi)perylene NO 400 ug/kg SW846 8270CTndeno(1,2,3-edJpyrene 019 J 400 ug!kg SW846 8270C• Raa.lb ..... """"1 IiIIIiu bave 0-~ (Itt dt)' "C4dSL

(Continued on next page)



OCT 19 '98 15:30 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 91610491964574:: ~.11/18

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

The results shown below may seill require a~dieional laboratory review and are subject to
change. Actions taken base~ on these results are the responsibility of the data user.
--------------------------------------_ _- -_ .. ----- ..

PAGE 10
Date Reported: 10/19/98LOt I: C8J1S0136

Tetra Tech J!mS. :IDe
NAWC WARMINSTER, PBNNSYLVANIA
Project Number: CTO NO. 0252

RBPORTIN'G ANALY'I'ICAL
RESULT LIMIT .=;UNI=..::.T=S :;:ME=.=.1:::,HO.:::D=-- _

aient samp~e m: vs-a-02S
Sample #: 017 Date Sampled: 10/14/98 10:35 Date Received: 10/15/98 Matrix: SOLID

Semivolatile organic compounds by GC/MS Reviewed

rnorganic Analysis
TOtal. Residue as

Percent solids
83.2

Reviewed
EAWW 160.3 !lICD

C1ient Sample m: VS-2A-03S
Sample i: 018 Date Sampled: 10/14/98 10:43 Date Received: 10/15/98 Matrix: SOLID

Inductively Coupled Plasma (ICP) Metals
Copper 121 2.8

zinc 377 2.3

Trace Inductively
Silver
cadmium
Lead
.Antimony

Coupled Plasma (ICP)
5.2
6.7
261
4.' !il

Met-als
0.57
0.23
0.34
1.1

Reviewed
mg/kg SW84fi fiOl0B
1IJI1/kg SW846 6010B
JJJJ;I/kg sn~6 6010B
DIg/kg SW846 6010B

Reviewed
mg/kg SWM6 6010B
mg/'kq SWB46 6010B

Semivolatile Organic Compounds by GC/WS
Be:nzo (ghi) peryleoe 970
lXJdeno(~.~,3-cd.)pyrene 1300

750
750

ug/kg
ug/kg

Reviewed
SVM6 8270C
SW846 S270C

~organic Analysis
Total. Residue as

Percenc Solids
88.~

Reviewed
lICAWW HiO. 3 !!CD

(Continued on next. page)



•
OCT 19 '98 15:30 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 9161049.i.~~"""",<,,:' 2.12/18

QUANTERRA INCORPORATED
"P.RELIMINARY DATA SUMMARY

.... _.. --- _-----_ ----- ------ --------- ------ _----- ------ _-The resulCs shown below may seill require additional laboratory review and are subjece eochange. Aceions eaken based on these results are ehe responsibility of tr~ data user.----- .. _------- .... -------._._.------ ..... -----._ .. _-----_ ..... _------_ ... _------_ .....,------
PAGE 11

Date ~ed: 10/19/9B

Tetra Tech BUS, Inc
NAWC WARMINSTER, PENNSYLV.ANIA
Project Number: CTO NO. 0252

REPORTING AlQL·i"l"Ic:u..::..P:.,:ARAME==='I'E:..::..:R.:..- RESULT LIMIT UNI=::..:T~S=--__ ..;¢I'H=:.:.;o:.;:D'-- _

Lot #: C8J150136

Client Sample J:D: VS-2A-O~S

Sample #: 019 Dace Sampled: 10/14/98 10:57 Date Received: 10/15/95 Matrix: SOLID

Metals
0.59
0.2~

0.35
B!I 1.2

Trace Inductively
Silver
cadmium.
Lead
Antimaay

Coupled Plasma (ICP)
ND
o.,~

12.8
0.89

mg/kg
mg!kg
mg!lu3
mg/kg

Semivolatile Organic Compounds Dy GC/MS
Benzo (ghi) pexylene NO
Indeno(l,2,3-cd)pyrene NO

••
rnduceively Coupled Plasma (ICP) Metals

COpper 8.2
Zinc 30.2

3·

2.4

390
390

ug/kg
ug/kg

Inorganic Analysis
TOCAl Residue a& .

percent: So1ids
84.6

Reviewed
l!I:A'W ~60.3 KID

Clie%1t Sample ID: VS-2A-05S
sample #: 020 Date Sampled: 10/14/98 11:10 Daee Received: 10/15/98 Ma~rix: SOLID

Trace :;ndu~iv.ly Coupled Plasma. (ICP) Metals ReviewedSll'9'8r 16.4 0.61 mg/k.g SWB46 6010B
Cadaliuza 15.0 0.24 . Jig/kg SW846 6010B
Lead ~, 0.37 1IIg/k13 SW846 6010B
ADtimaDy 8.5 B 1.2 mg~ SW846 6010B

Ind.u~ively Coupled Plasma (ICP) Metals ReviewedCopper 315 3.1 1IJ1!J/k9 SWU6 6010B
Zinc 1130 4.9 .-g/kg SW846 6010B

• N Ip....~ .-.-y ia -ao__ COGln>ll.iIIIica..

(Coneinued on nexe page)



OCT 19 '98 15:31 FR QUANTERRA-PITTSBURGH 412 825 5571 TO 9151049195457411 F.13/18

QUANTERRA INCORPORATED

PKELIMlNARY DATA SUMMARY

._-------------------------------------------------_ -------------------------
The results shown below may s~ill require addi~ional laboratory review and are subjec~ ~o

change. Actions taken based on ~hese results are the responsibili.ty of the da~a user.
-- -.. _ -- --------------------_.------------------- .......•........ _-------------

PAGE: ~2

Dat& Rsporced: 10/19/98Let #: C8J1S0136

PARAMETER

Tetra Tec:b. l!IOS. me
!awe WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING ANJU.Y"I'Ic:.L
RESULT LIMIT .;:;tm:.;;I:.T::,,:S=--__ ::::1'!E=IH:.:;OD==- _

Client sample m: VS-2A-OSS
Sample~: 020 Date Sampled: 10/14/98 11:10 Date Received: 10/15/98 Matrix: SOLID

Semivolatile Organic Compounds by GC/MS
BeDzoCghi>perylene 0100
Tndeno(1.2,3-cCUpyrene 5010

400
400

ug/kg
ug/kg

Reviewed
SWB46 8270C
SW846 8270C

Inorganic Analysis
Total Residue as

Percent So1i.d&
81.7 t

Reviewed
I!C2UiW 160.3 KJD

Client: Sample m: VS-2A-06S
Sample #: 021 Dace Sampled: lO/14/98 11:23 Date Received: 10/15/98 Matrix: SOLID

Inductively Coupled Plasma (ICP) Metals
COpper 5.7 3.1
zinc 32.2 2.5

Trace Inductively
Silver
ca.draium
Lead
Ancimany

Coupled Plasma (IeP) Metals
NO 0.61
0.26 JlI 0.25
13.7& 0.37

0.·(7 B!l 1.2

Reviewed
mg/kg SW846 6010B
aog/kg SW846 6010B
-:1/k9 SW846 6010B
mq/kg SW846 6010B

Reviewed
JI1g/~ SV846 6010B
mg/kg SV846 6010B

Semivolatile Organic Compounds by GC/MS
Senzo(ghi)perylene NO
Indeno(1.2.3-cd)pyrene NO

410
410

ug/kg
ug/kg

Reviewed
SWS46 8270C
SW816 8270C

Inorganic Analysis
Tot:al Residue as

PerceDt SOl.ida
81.5

Reviewed
Mr:=AIiW 16a _3 lElD

(Continued on next: page)



•
OCT 19 '98 15:31 FR QURNTERRA-PITTSEURGH 412 826 5571 TO 9161049196457411 .=.14;18

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

- ... ----- ... ------- .. ---------_ .. ------ .... _----- ... _-----_.- .. _---- .... --_._- .... -----.--.---
The resulcs shown below may scill require addicional labora~ory review and are subjec~ to
change. Actions ~aken based on these resulcs are the responsibi1iey of tt~ daea user.
---.-------- ... ------- ..... ---- ..... _--- ..... ----- .... ----- .... ------- ..... - .. --- ... -----....
Lot I: CSJ1S0136

pAR1>..METER

Tetra Tech 50S. :IDe
NAWC WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

RBPORTING
RESULT LIMIT UNITS

PAGE: 13
Date Reporeed: 10/19/98

CJ.iec.t Sample m: VS-U-07S
Sample #: 022 Date Sampled: 10/14/~8 11:37 Date Received: 10/15/98 Matrix: SOLID

~uctively Coupled Plasma (ICP) Metals
Copper 23.4 3
Zinc 37.2 2.~

Reviewed
lng/kg SW846 6010B
mg-/kg SW846 6010B
mg/kg SlIM6 6010B
mg/kg S1I846 6010B

Reviewed
iaJ/ks:l SWB46 6010B
mg/kg S1f846 6010B

Metals
0.6
0.24
0.36
1.2

Plasma (ICP)
NO
0.51 !r
17.2 B
0.99 BB

Trace Inductively Coupled
Silver
Cadmium
Lead
ADtimauy

• Sernivolatile Organic Compounds by GC/~

Benzo (gIU) pexyleDe SS J
Indeno (1. ~.3 - cd) pyreDe 72 J

400
400

Reviewed
SWUli 8270C
SW8·U 8270C:

J L1imD1aI _uk. l-.ll II *' lbu AI..

a.-IIa aDd~ IimilI bavo bc= 8djusrad far dry wc\PI.

Inorganic ~ysis
Total Residue as

PerceDt S01ids
82.9

Reviewed
!CAW 1EiO.3 HOD

~eDe .sample'm: vs-a-08S
Sample #: 023 Date Sampled: 10/14/98 11:47 Date Received: 10/15/98 Matrix: SOLID

Trace Ioduccively Coupled Plasma (ICP) Metals Reviewed
Silver NO O.S~ lng/kg SW846 601013
cadaLi.um 0.78 Ii 0.24 illig/kg SV846 li010B

Lead 25.7 R 0.35 mg/b;J SW846 6010B
Ant.imaay 0.77 BB 1.2 mgtkg' SW846 Ei010B

Inductively Coupled Plasma CICP) Metals Reviewed

• Copper 1.2.' 2.9 -.gtkg SV846 Ei010B

(Continued 00 next page)



OCT 19 '98 15: 31 FR QURNTERRR-P rrTSBURGH 412 825 5571 TO 9151049195..5. ;..•.:. ~ .. ':'5/18

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

..... _-----------------------.-- ....••......••••••••.. --._-----._-----.- -_. _._- ..•.•.•••... _-
The results shown below may s~ill require addieional laboraeory review and are subjece eo
change. Aceions eaken based on these results are the responsibiliey of the ~ta user .
.•..•.•....•..••••.•. ---------------------------_ ...........•.. _-------------------------- ...

PAGE l4
naU R.cpc:rced: lO /19/9 SLet t: CBJ150136

PARAllmTER

Teo:a Tech mJS, IDe
lQ.WC WARMINSTER, IlBNNSnNANIA
Project Number: CTO NO. 0252

REPORTING ~\"'I':::.I.

RESULT LIMIT .::;UN=IT=S ME==l:,:.HO=D=-- _

aient sample m: VS-2A-Oas
Sample #: 023 Date Samp1ed: 10/14/98 11:47 Date Received: 10/15/98 Matr~: SOLID

Zinc '3.1. 2.4. mg/kg S1I8"Ei 6010B

Semivola~ile Organic Compounds by GC/MS
Ben%o(ghi)peEYlene 2000
]'ndeno (1,2.3 -oc1) pyrena 2S00

1600
1.'00

ug/k9
ug/k9

Reviewed
SW8~' 8270C
SW8"Ei 8270C

Inorganic Analysis
TOtal Residue as

PerceDt Solidi;
&&.9

Reviewed
IICl\WW 1.60 _3 KlD

aient Sample ID: VS-2A-01F
Sample #: 024 Date Sampled: 10/14/98 12:10 Date Received: 10/15/98 Ma~rix: SOLID

Reviewed
SW84fi 6010B
SW846 6010B
SW84' 'OlOB

Mecals
0.25
0.37
1..2

Plasma (rcP)

1.7 R
21.1. H
0.88 BIll

Trace Induc~~vely Coupled
cadal.i.\JIll

Lead
.l&nti..maay

Inor9~c An4lys~s

Total Residue as
Percent SoJ.ids

81.1
Reviewed

I!JC\W1r 160. 3 J!IJD

Client ~le m: VS-2A-02P
Sample': 025 Dace Sampled: 10/14/98 12:lS Dace Received: 10/lS/S8' Matrix: SOLID

(Coneinued on next pagel

I



•
OCT 19 '98 15:32 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 916104~1~o~~7~~~ ?16/18 "

QUANTER'RA INCORPORATED

"PREL1MINARY DATA SUMMARY

The results shown below may still require additional laboratory review and are sub;ect tochange. Actions taken based on these results are the responsibility of the data user.------------.-.-----.-.---------------_._._.'.- .. ------ ....---- .. -.---- .. ------ .. _.-----------
PAGE lS

Date~ed: 10/19/98
Lot #: CSJ150136

P~TER

Tetxa Tech ROS. :Inc:
NAWC WARMINSTER, PENNSYLVANIA
Pro;ect Number: ero NO. 0252

REPORTING ANALTrICAL
MSULT LIMIT ::::UN:;.:;.IT;:,:S=--__ ;;;:!m='I'H:,:O:D:-. _

Client: saa:Jp1e m: VS-2A-02F
Sample #: 025 Date Sampled: 10/14/98 12:1$ Date Received: 10/15/98 ~trix: SOLID

Trace Inductively Coupled
cadmium
Lead
~imcuy

Plasma (ICP) Wetals
~.8 Ji 0.25
83.9 II 0.37
1.2 mr 1.2

SV84' 'OlOB
S1I846 6010B
SW8t.6 6010B

Reviewed

•
Inorganic ~ysis

'1'occU Residue as
Percent: Soiids

80.3
Reviewed

!ICIUiW 1 fiO .3 lIJD

Cl.ient sample m: VS-2A-03F
Sample #: 026 Date Sampled: 10/14/98 12:23 Date Received: 10/15/98 Matrix: SOLID

Trace Inductively Coupled
CadmiUlD
Lead
Azltimany

Plasma <rCp) Metals
12.1 R' 0.25
245 If 0.38
5.S B 1.3

Reviewed
SW846 6010B
SW846 60~OB

SWM6 6010B

Inorganic Analysis
TOtal Residue as

Percent·So1ids

Reviewed
IICAIIW l'0 _3 I!I:lD

ai.eut sa:mp1e ID: VS-2A-CKP
sample #: 027 Dace Sampled: 10/14/98 12:37 Date Receiv@d: 10/15/98 Matrix: SOLID

•
Trace Inductively Coupled Plasma

cadmium
Lead
Ant:imar:J:y

(ICP) Metals
0.48 • 0.2.2
ll.2 B 0.33
0.81 Bl!J 1.~

S1Ih6 6010B
SW846 fi0108
SW846 6010B

Reviewed

(Continued on next page)



OCT 19 '98 15:32 FR QUANTERRA-PITTSEURGH 412 826 5571 TO 916104~~~~~S(~il P.17/18

QUANTERRA INCORPORATED

. PRELIMINARY DATA SUMMARY

-------------------- .. _---_._._-------------------------------- •.....••......•••. _----------.
The results shown below may still require additional laboratory review and ar& .ubjecc co
change. Actions taken based on these results are the responsibility of ~e daea user.

PAGE 16
Daee Reporced: 10/19/98

Tetra Tech liDS. Inc
NAWC WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

RRPORTIN3 ANALYTICAL
.:.P~~==~T=E::..:R:..-- RBSU!.'I' LIMIT UN==I~T.=:::S ~ME~I'l~H.=:::O.=:::D _

Lot': CSJ1S0136

Client: Sample m: VS-2A-04F
Sample #: 027 Date Sampled: 10/14/98 12:37 Date Received: 10/15/98 MacrLx: SOLID

Inorganic ~ysis
Tot:al. Residue as

Percent: S01ids
91.3

Reviewed
!!ODW ~60.3 !SJD

C1ient sample m: VS-2A-OSF
Sample #: 028 Date Sampled: 10/14/98 12:50 Daee Received: 10/15/98 Matrix: SOLID

Trace Inductively Coupled
cadmium
Lead
ADtimaDy

Plasma (rCP) Metals
0.55 R 0_2.5
U..6 R 0.38
0.91 B!i 1.3

mg/kg
mg/b;J
mg{kg

Reviewed
SWS46 6Q~OB

SWU6 60~OB

SW846 6010B

Inorganic Analysis
Total Residue as

Percent Solids
79.9

Reviewed
lC\WW 160.3 5lD

aient Sample D>: VS-2A-7U'
Sample #: 029 Date Sampled: 10/14/58 12:50 Da~e Received: 10/15/98 Matrix: SOLID

Trace Inductively
Cadmium
Lead
JU:lei.maay

Coupled. Plasma (Iep) Meta.l..

13.3 l!l 0.25
572 III 0.38
5.4 Ii 1.3

Reviewed
SW846 6010B

SVS46 6010B
SW846 60~OB

79.8
Inorganic Analysis

Total IilalOidue IUO

PerceucSoJ.ids

Reviewed
ICAWW 160.3 H]D

(Continued on next page)



•
OCT 19 '98 15: 32 FR QURNTERRR-PITTSBURGH 412 826 5571 TO 916104Sb6L.j':;·,-:- -...• - ...8/18

QUANTERRA INCORPORATED

·PRELIMINARY.DATA SUMMAKY
------ ------------- _----------- _------~ _----- •••...... _------- _--The results shown ~elow may still require additional laboratory review and are subjece tochange. Actions taken based on chese results are the responsibility of the data user ... _------------ .. - ----------- .. _.. -------~- _- ---------- ..•.. _ -------- -------

fAGE 17
Date Reported; 10/19/98

Lot i: CBJlS0136

PARAMETER

Tetra Tech 50S. :me
NAWC WARHINSTER, PENNSYLVANIA
Project Number; CTO NO. 0252

REPORTING AHALYT!c:AL
RESULT LIMIT ~um=.;;.T_S :::::MB'=.I.:.:,HO:::D=-- _

C1ient: sample m: VS-2A-01WB
Sample #: 030 Date Sampled: 10/14/98 13:15 Date Received: 10/15/98 Matrix: SOLID

Inductively Coupled Plasma (ICP) Metals
COpper 12.3 3
Zinc 43.8 2.4

•

Trace Inductively
Silver
C&dmium
Lead
Aut:i.maay

Inorganic Analysis
Tota1 Residue as

Pereen~ Solids

Coupled Plasma <rep) Metals
ND 0.61
0.62 J!l 0.24
11.4 B 0.36
1..0 BB 1.2

82.3

Reviewed
DIg/kg SW846 60108
mg/q SV846 60l0B
1IIg'/Jdfl S'lif846 GOlOB
mg/kg SW846 60108

Reviewed
~/kg SWMEi 6010B
mg/kg SlfM6 6010B

Reviewed
K:::MiW 160.3 .:JD

Cl.ient sample rD: VS-2A-02lm
Sample #: 031 Date Sampled: 10/14/98 13:25 Date Received: ~0/lS/98 Matrix: SOLIn

Inductively Coupled Plasma <rCp) Me~als
COpper 666 3.2
zinc 1560 1.2.'

Trace rnductively
Silver
ca.dlDium
Lead
Autimaay

Coupled Pla~m. (ICPl Meeals
50.6 0.'4
28.6 1'l 0.26
624 B 0 •.19
28.9 Ii 1.3

Reviewed
mg/kg SWlH6 6010B
mg/kg SWB-!6 6010B
ag/bJ SW846 6010B
mg/kg SWU6 6010B

Reviewed
mg/bJ SW846 60108
mg!kg SW846 6010B

•
Inorganic ~ysis

Total Residue as
Percent Solids

77.6
Reviewed

ICAW 1.60.3 JIIJD



•

•

•

ATTACHMENT 2
Sample and Boring Logs



I

Verification Samples
Surface Soils

Shallow Excavation Sidewalls
(VS-xx-xxS)



•
SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

ur
oo
oo

Surface Sou
Subsunace Soil
Sediment
Lagoon/Pond
Other _

Project Site Name AI fI W c... 'OJ (l " A/f / "? .s t{ ,-

Source Number__\iIoo/""'5_-.......3"'d'---....(~$::...- _

Project Site Number __''"'',....q'''-:2__:2.-....;.~ _

Source Location A r, '" A ~, t <- Z-

•

Sample Metnoa: Comcostte Samete Oam
S reO, (.., Ie G S 5"~L':"'/ r,,<-,vuc. i samOte I TIme CCtor ana OescnctlonDeptn Samplea: I I

6 - i.2. c'I I I
Samole Date & Time: I I

10/ /.., I ~I /0£' S- I ISamptea cy: I I
I I

iV/c, ~ ~ /VC(J/ Po ref I
Signawre(SJ: - ·1

I
I I

sampte Type I IDrLow Concentraticn ICJ High Ccncemraticn I I
~Grab Samale DataCJ Composite Color I Descntltlcn: (Sana. Clay. Orv. Moist. Wet etC.ln Grab· Comccsite

I 5, If.., c. fa 'r w,lt, f/u~ c.. ,-,f Su.-:t'd IAnalYSIS I PreservatIVe: [3,·c.JW/1

- TeL. VOAs Cant. 4°C Samp,e LOeatlan Map ,/ '.... TCL.SVOAa cant. 4"C
c,sTCL. PesliPCBs csarx. 4·C V,f-JA- G:> 11<'.:''-' ,.,~( S ~'/Ii;~c.- TALMetlll .oc ~

16 (
)0 , tt '-,,'/-

CVamae .·C ®-
,

'(

~..
ObservatIOns ana Nates .,

EJt~Io"_ t""
FI&-•."CJ Duplicate sample taken ~ -

..



SOLID/SOIUSEDIME~lT

SAMPLE LOG SHEET
TETRA TECH NUS, INC.

~
CJ
CJ
CJ
CJ

Surlace SoU
Subsur.ace Soil
Sediment
LagecruPone
Other _

Project Site Numcer _-.l.(""",r...:o=:..._-~~.:.::;').;.;S~· _

Source Numcer _ .......V_$'---..:;::J.~A......- ...~;;:,,7.;;j$::..· _ Source Lcc:anen _...::;;8~".<"h~..:;;4l.-_s~':.Jt~so;.· -.,,;7io- _

Samc:e MetnCC: ComcesTte :5amcle Oats

<;.f-,,.,/~.:.':' c:, t .. ~1 r,-<-, 'UP i 5amele I TIme I ecter ana Desc:rn:non

Deem ~amelec: I I
6 - 1 z..,1 I I

Samc:e Date ~ Time: I I I
10//4/"1-g /0 ~ .S- f I

Samc:ea cy: I I
f

\/Y1~f~ Wool fo r(J f
SjgnatlJre~s,:

I
.1 --f
I I

"
sample Type I

U3' Low Conc:entrntion I Io High Concentration I
[E"Grab SamelB Data
CJ Composite Color I Oescrr=non: (Sane. Clay. Orv. MOISt. Wet. ere.l I
i'T Grab - Conmcsite

13,.. C".;..U.-"7
, 5, If- IAnalvsls I PreservatIVe: c::1&L~C::'"

U 7C~ 'IOM I Cant.4"C Sample LOcatIOn Mac

/U 7C~SVOAs I QaIX. 4·C

o .c~;::~ut"c~ I CWIC.. 4"C

U ,ALMewa I <l·C

t~/U ~varua. I <l·C

I ~

I
( !"I

I
~""" I
,",,,,,.·r_· 3'

t-r ..;ervancns ana Nazas

o Ouctieate saJ11l)te taken '. ....

..
•._._o--.r - . ~- ._---



• SOLIDlSOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

Iii Surface SoUo Subsurrace Soilo Sedimento LagocruPonaCJ Other _

Source Numcer _--:v~s_··....::::J..",A..:...-_:~'3f:... _

Project Site Numcer _~C:;.ll,,:o;;....::::;:z.::.:z.=-:S"~ _

Source LcC31ian A C s:- C:. A .-::, f s:; :2

Samcle Metncc: Camccslte ::)amole Oata
Sf-c." /,.., / e ~ S Sf-e.el T,'r..':...<.J~ I samele I TIme 1 Color ana DescnoncnDeem Samelea:

I I I
(, -/2/1

I I 1Same:e Oate 6. TIme: , I I IIO/I~/q~ /04"3 I I ISamclea ey:

I 1 I
I I

\
;V1t:, f f tV t:'0 / Forel " I I

Signawre(s):

I ,I I
I I I

. ;.,-,-,,-,,'
, I Isample Type I I~Lcw Concentration t ICJ High Concentration I ,

WGrao samels Datao Composite Color t Desc:rnmcn: (Sana. C:av. Dry. MoISt. Wet. erC.l Irt Grab - Comncsrte ,
C fa., ....h fh roc/rs ql/!:/S'$ .:;,~d J""'~/c:.1Analvsls I PreservatIVe: 1 13"0""""" 5./1..,

~ iCL. VOAs Garx.4-C Same:e l..Oca:;cn Map

/
~

... .CL.SVOAI 1cant. 4-C
iC1. PIrSU,.CBa cant. .-C...

... TAL. Mews t 4-c

Cvamaa 4°CI-

..,~'

~

It 05'ObServancns ana Notes
lIS·.l.ll-.3~

Cl Duplicate sample taken ~

" "

..



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

a'
o
ooo

Surface Soil
Subsun':ica Soil
Sediment
lagoon/Pond
Other _

Preject Slte Numcer __.,i;/.......r""(J.:...;;;:z-=::z.~.~!.-. _
Source Numcer _-"v..."""?_-.....:;;a:z""d~---''t ....:t~ _ Source Location A..·.: t A 7' .,.. b .2

_.........

Samcle Metncc: Cornocslte ~anmle Oata
.t; ;-cl//> I~ ~<: <; rt=~ 1 r-o....vc ( Samcle I TIme Cc1cr ana Descn::::cnDeem Sampleo:

I I I
,t, - 17

«

I
SamCle Date & TIme: I I I/0 I ) /(j8 ,0 ~-7 I ,
Samcleo cy:

I I
I Ir1~f-f- j,{/<:.J(,,.FcJrd
I ISignawre(sJ: .,
I
I

sample Type ,
a! Low Concentreltion ICI High Ccncerttrenion I
i3'Grab SamcI8 DataCI Composite Color I Oescrmnon: rSana. C:..v. Orv. MOIst. Wet. e!C:.l In Grab· Comecsite

I 5",/1- IAnalvsls I PreservatIVe: , 8,-.:;/A,,'/") L/~..,c:'1

10-
iCl. VOM I Clant.4"C SamCle LocatiOn Mao/

10-
7Cl.SVOAJ , daIX. 4"C
iCl. pesllPCBs I oarx. 4"C10- !\
iAL.Mllws I··C10-

10- Cvaruae ,.·C
,/

I . I
~(. ;

~6NI !
IIS-:2A"4~;

·i I .•j

3'
!

~ II!; - .?-A - l..f$rObservancns ana Notes

Cl Duplicate sample taken ~
~

..
0.' •• _ .••• .._---...

I

I



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

~
·0
oo
CJ

Surface :SoU
SubsUl"iQ:a Soil
Sediment
LagccroPona
Other _

Project Site Name I.) A LU c.:.. Wi' ,.,-.,;f S I- c. .-

Source Numcer V_$;:;...-,;;;J.:.:e...-..:q~.S: _

Project S:te Numeer _--:;c...r~c~'.....i;;:>..:;z..~s- _

Source Lcca1ion A r ( ,. A $> t GC . Z

SamCle Memoa: COrTmOSlte Sanmte Cata
Sfa//7/I..SS 5fc:~1 IY"pC-uc. I samele I TIme I Coler ana Oescn::-;:onDecm Samplea: I I I

6 - 1;2 ,/ I I
Samcle Date & TIme: I I

/o/14/t:fQ I I ISamplea oy:

I I I
I I

\
Muff wt:JoifCJ,d I I

Signawre(sl: ., I, I
I I

sample Type I I[12(Low Concentration I ICJ High Concentr.ttion I I
[2['Grab SamDIB DataCJ Composite Color I Descrn:non: lSana. Clay. Orv. Moist. Wet. ere.l Ii1 Grab· COrntlosite

I ..<.//I-Jt ~/.:;-ss_~d/"O~L """'l~AnalYSIS I PreservatIVe: 8' /'P4</A Sill,? c- /u.,

.... "iCL VOAs I aant.4·C Sample LOcatIOn Mao 7
"-

,C1.SVOAa I cant. 4·C
TC1. Pesut"CBs , cant. 4·C.... Il\

"-
TA1..Mews ,.oc

.... Cvanae I··C

~
.. 3'Observaucns ana Notes

CI Duplicate sampie taken ~ '11'

{9 VS-.2;Cl ·oS

...



SOLID/SOIUSEDm,1E:1T
SAMPLE LOG SHEET

~ TETRA TECH NUS, INC.

It

Project Site Name I'JAWC I.Ah;r.l'l,'1J!'!,'

Surface Soil
SuDsurrace Soil
Sediment
Lagoon/Pona
Other _

C T"'"' .? 2 ,-Project Sits Numcer __..;;.._C-/_..:...;;.,,;;....;J::.... _
Source Numcer __-,-V...;S~_-_....7 "-A~-..:.6J.,;;1;$:.... _

Samcle Metncc:

I Conmcsne Samcte Oata;:-Ie. ,~ :., S" ';' i./~ e ( -II' 0 ~/r" ( Samete I TIme I Cc1ar ana OescncncnDeetn Sam~:lIea: I
[ - /..2 1/ I

Samele Date & TIme: I
/u II </ /? 8' //23 I ISameteo cy: ,

I I/he;7'f ~vpo/£rcl I
Signawre(s): ·1

I
~~=- t /vrJ.-/.~) I

sample Type I
[~y' Lew Ccncemratian I
Cl High Concentration I
g'Gcab Samele Data
Cl Composite Celor I Oescrnmcn: rSana. Clay. Orv. Moist. Wet. e!c.lit Grab - Comecsrte

I ,()oTJ / or3 C /l' c r IAnalvsls I P~8rvattVe: er"""-.j "" s-;lf7 'C!':'7 ..... IL.
iC~VOM I Qarx.4°C Sampte LCca:lCn Mae...
,C1.SVOAs I aant. 4°C...

... i~Pesu..cBs oarx. 4"C
,ALMeuua 14"C...
Cvanaa 4"C...

• /\~/ .... u.",- (c.d... ,w ..... I./"r:
/'..,1'1'1" //, £. d r: /ver'

:2, '" c.

• /. /0,.0 1/2 J<,!I tJ..,~"<" I.f .... t: fviAJb 17,,.'::0 /" I. .) ~~~...;""e. ' ,(",'ncr

~ ObServancns ana Nates .. VS-2 A - oLf
CJ Ouclieate samp1a ta1can ~ -

, '..
--.---



SOLID/SOIUSEDIMENT
SAM'PLE LOG SHEET

~----.... TETRA TeCH NUS, INC.

Project Site Name I1.J A Lv C "'-h. "t>!." ;.-/-1'
Source N~mcer 1(:; - 2 A -CFJ j

1Stoooo

Surface Sou
Subsurtace Soil
Sediment
Lagoon/Pond
Other _

Project Site Numcer r TQ Z Zj

Source Loeatien A rt' Co A. J;-k 2
Sample Memca:

CcnmCS1te Samcle Oataric. ~/~ J S ;/~.e I Iru ...... e. i 5amcle lime t Cclar ana OescnctIenDepm Samplea:
I I6- 12"
I ISample Date &TIme:
I I/0/ /(,/ /7~ //.J :;2
I ISarnpleacy:
t t

I/he:fr :.v"" 1<',cJ
ISignatute(s,: ., I

I I~~ !.../c~.J.~( ....,,/ .. Isample Type
IsfLew Concentra1ian
ICJ High Concemraticn

I IG1Grab
samels DataCJ Composite Coler Oesc:ntroen: (Sana. C:.ov. Orv. MoISt. Wet. etc.)" Grab - Comcosite

!J1'0 ........11'\
, .;-;1-17 C /C,7 .....,.1>< I

J4r'id \

AnalVSIS I PreservatIVe:
7'''c~

~
Tel. VOAl I Ganc.4°C Sample LocatIOn Map... TQ,.SVOA.I I CIant.. 4°C
TeL PnvPCBs I CI&rk. 4-c...

... TAL Mews , .-c... Cyanae , .-c
• A",{· .... ·~,......., C().d.n.,~ ..... II"''=-

COP£lpl' I ~c.11 r I ",(I'

~''''c
• Ldc,..." (11.3 ·cdl OIf/r~""< t{<-c /.1 /.A...I l?-I '1'~/!O?...,~O (c. ~ ... I D,,....:I.,,.~ ~ v ",lfLt'

t/S-2A-O?:f
..

ObservatIOnS ana Notes ..

CJ Cuptjeat8 sampte taken ~

-,

..
. .-



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

Cl Surface Soil
Ii1' Subsunace SoilCl Sediment
CJ lagoon/PondCJ Other _

Project Site Name _,.I'J.;.A.;.'Lv-...;;C;.-._I;.;;;:v;.;.t:;...,.;...,.,.;... ,,_)T;...,;''!..~r _

Source Numcer _ ......V-.;;;S_-......;2;;;....A..;...-D...;;,..,;;,J7__:1 _
Project Site Numcer__...C_T...;.:0~::;"':,;;,2.;;:J _

/

Sample Metnco:
Ccnmcsne Samcle Oatil,..i-c..~/c.).J ~j"!.p"/ fru''-<i>_1 Samcle I Time T Cclcr ana Descnc:IonDeem SamClea: , I \I.J /

I ISamCle Date Ii Time:

I I I

t
/o//</ '/""'.r' II <; ::;-

I I5amclea oy:
I t
I I/11c.# LV(>:J I-I';rd
I ISignaDJre\s):

·1 I
I I~ tv~~l-
I Isample Type
\ I1St Low Concentration
I ICl High Concemratian
I I I[7Grab

Samcle Data ICI Compcsrte
Coler \ Oescnctlon: ISana. Clav. Orv. MoISt. Wet. etC.l IIi Grab - Conwostte
6/~dI/\"rj-Jr~~ c; s;iJ, ... fI- / f,117 c/c-7 'c< kr IAnalYSIS I PreservatIVe: .:.... ,/1 - ,,../ ... ~ ........",.I

r- Tel. VOM I cane. 4°C Sample LOcatIOn Mao
l-

I- 'Cl.SVOAs I ewx. 4°C
I-

TC1. PesctPCBa I CWK.4°C
10-

TALMewa 14°C
10-

Cyaruae \"·C
• /.>/'l/_:~~ ~']rlh>' .... '" if"

;" , "7/>" / I~c.d r,'!uP/

;Z ~ r

• Z>/..",<. (I Z .1 .,:1' " ...V~~(". «o/,

'( 2 .r~ ;"/ ....... -i' ~ ,'" J,
;

,~~,."Ii?"'" ~ .. tv <JJ
vs- 2A.- D8' .1Observaucns ana NOU!S .LU{"tf

o Ou~lieat8 sampte taic8n ~

-

..
- - - -_.



•
SOLIDlSOlUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

cst Surface Sail. .CJ Subsunace Sail
CJ Sediment
CJ L.8gccnJPend[:J Other _

Source Number V_S__-_2::o.;.A~-·~Q~9_,_t _

Prcjecr Site NUm1:ler _ ......C_.ll_v_.;;;2;.;;2;.j;;;.... _

Source Leemon A r ~ Co A Srie.. 2 .

•

$amele MeUlaa:
camcosne Sanmte OataiI<. ,,,/e.r5 s-Ieel -IruVJf? I Samele I rune ,

cesar ana Oescrn::IcnDeem Samplea:
I I. ( -/2 II

I ISamele Date & TIme:
I IiO/I'I/'?! /J,JO
I , ,5ampzea cy: ,

t
Woul£d:! t t I

,I11.;ff
.. I 1Signature\s):

.1 I
1-vuo-L/.~

I I~
I tsample Type
1 ,mf Lew Concemraticn ,

1Cl High Ccncemr.mcn
I Im'Grab

Bamels Data tCJ CmnpasitB
Coler I Desamncn: tSana. Clav. Orv. MelSt. Wet e!C.l Ir'1 Grab - Comcostte
rtd -',-" ,

.JQ"d I
AnalvslS I PreservatIVe: -Iv /. ~L{ !-,.....,....... TQ.VOAI t QarLcae Sarn;:lle LC-:r,'::".n Map... iC1.SVOAI I GaIL c·e
"-

TQ. PnvPCBa , GaIL cae... TALAoUwa I·ae... CIlanG8 ,.ae• /1,., (.""'c .... ...., Lc,,/- ......... t/"'C
I"".I?~.r "I ~ad .J,·I.-,.

2>'"c
.:Z;:"b~ Ill.Jd) "w,lt",,~ que.

'I"?O /c:.L.,J ,Ot',. ...It!1~ ..
Cb.s8lV3UCt1S ana NOZIIS ..

C CU;:'ica1B~ taXBn ~

'19' ~.-. VS-2A- o7t
N'-'..

CO''''''

..

. .. .



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET"---', TETRA TECH NUS, INC.

cst Surface Soil
.CJ Subsurlace soa
CJ Sediment
[J l.agoontPond[J Other _

Source Numcer _ ....V..;;;5;;....--.-2;;;..;.A,;..-_·"""'/~()~J:"- _

Project Sila Nunmer__C_Tc_O_..;;2_.2_J _
Source Lcc:mon Ar~ Co A S-I~ 2 .

sample Memcc:
Ccnmcsue Sanmte Oata

I
f'I'<,' ... lcsS rleel -IrvVJe.1 Samote I rune Coler ana Descr.~cnDeom SampleD:,(

I t
I

-12 II ,
1

I
Sarnote Oate & TIme:

I I I/o//L//$J' 1600 1 t ISam;nea cy:
1 ,

IWoul£4 1
I

,/11~ff

t
ISignawre(sJ:

.1 •,
1

I 1 I&ample Type
I I I

[2( Low Concenttoticn
1 I ,Cl High Ccnc:emration ,

1 ,m'Grab
samols Data ICl Cmnpcsits

Co1cr 1Oescrmncn: tSana. C:'v. Orv. Moist. Wet. etC.l IT'i Grab· Comcosite

'D'O_~
,.."4,,,., I "",. -t< ........ ~~ Jc:."""t&'" ~/... ..rJ I' ,

AnalYSIS I PreservattYe:
,&~".I ~/,-, - ",.... ~,. ", .. ,("" c.1 ;;:1/- TCl. VON I «Wk.•-C Sampte 1..CC3DC:1 Map- 7C.S\l0Aa I GaIL .·C

- TQ,. PftUPCaa 1O8IX..-c- T~AAawa '''-C
0- c.v"- ,,,-c
• /l,..I._o~V" (c..,l... ,,-- u"'c

t'..,,~,
,
/~od S-.. /.-r

b·... C

• ,LA..tI-:' 1/.1. Jctll I?"'~"f".. vue
'1" ?-O Ie: L .• J ?, ... It!'~ ..

ObUlVaDCnS ana Nauss ..
vr-7A -

,d
C Ol~ sam;D taKen ~

~ -
16.- '.J;

..

~w SlA.I ._--.---- - (o'"v CJ,,,Q'
..

. .. .
,



. .~ ',' : .~

SOLID/SOIUSEDIMENT
SAMPLE LOG SHEETTETRA TECH NUS, INC.

cst Surface Soil, 'Cl Subsurlace SciCl SedimentCl lagoon/PondCl Other _
Project Site Name NAwC IA./~,-....·,,~<I' Project Site Numcer__C.__71_0....;2;;..;2~j _Source Nunmer V_S~-_2~A.;.,..-_/;..:/;..t~ _ Source lccmcn A,r~ Co A S-Ie.. 2 .

•

•

sarnole Metnoa:

t CCnmosne Sarrnne Oata
ff",,''''!cs S s-Iee./ -It'"uVoJE. I samele I rune t Color ana Cescrnmc:'l

Decm samolea:(

I I I
\

. -/2 II

I I
I

Samole Date &Time:
I I

I
/O/I~/'7! 10/0

I I
I

5amplea ar.
t

Wo <J /..,?Srl;/ , ,
I

ft1<7'1 ,Signature(s):
. t

...6.J~
,

I~

, -.' I I.,sample Type , t I
[2f Lew Ccncemratian ,

I
CI High Cance.tttraDcn

I I
I

Ul'Grab
sameIe Data

I
CI Compastte

CclOr I Oescmmorr. (Sana. Clay. Orv. MoISt. Wet etc.l I
f'i Grab - Can'tCcm ,

,ji 117 c. Ie '7 "",II ,,,<1_ c,..,d :: I<Jr I
AnalvslS I PreservatIVe: 6rtJl",v,.,

~< ~ _ ,,.;If
10- TQ.VOAa I ewx.~-C Sample LecaDOn Map.... 'Q.SVOAa I GanL "·C.... rQ. PnttPC8&

GanL "-C.... r~MaWa I ",-c
10- CvatU08 ",-C• /!,.{."o,,"v rc,/........", Uo.JC

I liS" 2A - If~ e
I'.j)~.r -I ('ad ; .... ll.A'r

CIJ'''~''
;2.'"c

~r-l

• Z"/iI-e> !1,l,]etI) IJ~~M~.. LIVe..
/.,,,?Q Ie:: t .. J ~', ... /('~ ..CtwtrvaUCl'lS ana N=a ..

C O~u=a sampta taken ~

-
..

JV (u,;"e rN"-/
..

c~,,..·r

. .



SOLIO/SOIUSEDIMENT
SAMPLE LOG SHEET

~----..., TETRA TECH NUS, INC.

m' Surface SoiJ
·0 Subsuriace Soilo Sedimento Lagoon/PondCJ Other _

Source Numtler V_S__.-__2...A......-_·_/_2.....I _
Project Site Numcer __C.........Ti_O......;;2;;;..;;;2.;;.J _

Source Lceatton Ar~ Co A 5".-1e.. 2 .
Sample MeUlOC:

I Ccmcosne Sannne Oatil
ff<.·,,!c.s 5 S-Iee ( . -!rvvVti!!... ( Sarm::ne I rune CcIor ana Oucrn::tIcnDecm Samplea:

I I I I{ -12 II
I I ISamcle Date &; TIme: I I/0/11.//53 162J I I IsamP1ea~ , t

W () <J (.,tSrl:/ Ift'ltt;#-
I

Signatur'E!{s): .,
I I

~t~~
I I

samPI. Type I Im( Lew CcncernrmiDn I ICI High Ccncemratian I I
m'Grab 8amcle Data ICI Ccm;:osite Co1cr I Oescrnmon: (Sana. Clay. Orv. MoISt. Wet en:.l Ir:r Grab· Comcostte rl't7 - ~,.~__ I c I ... '7 IAnalYsIS I PreservatIVe: ;(,.u......,r"\ .J~,,01r- TQ.VOAa oarx.•·C Sample L.C:::<roon Map....
- ,CoSVOAa t aant. .·C

- TQ. pesvF'CBs aant. .ee
TALA4aWa .-c-- Cyaruae .-c

vr- 2~ -12 j• A"f, ...o"v [1:"'...... - l/&'>C

(f:'/)~'I,./Jd J.·/v.-r .k:--2f· '"
S~b'"C 01

• :Z;,II.-J:;a (ll,JctlJ ., wl't"" e. Llue. Cor,...l.. r

,fl" ?O Ie;. L .• J .LJP,. ... It!!""!' ..
c:oservaucns ana Na:ss ..

.mO~licam sam;na taken ~ -AS/PI.Y() lA'~ col1qdC'tI 6i/o~

I.u,·t~ . d .." I,e.: .,.,~ Alkol SW
1/.5: - 2A. - 9Jt ( ,),,.. ~r (O"lfl.t'

..

. .



•
SOLID/SOIUSEDIMENT
SAMPLE 'LOG SHEETTETRA TECH NUS, INC.

.cgI Surface SoiJ, .CJ Subsun'aca SoilCJ SedimentCJ LagOOn/PondCl Other _
ProjeCt Site Name YAWL Wif..,..,',... ..j<1' Project Site Number C_Ti_V_;;,2.;;;2~j;.... _Source Number V...5__---:;;2;.,;,A...;.-.--:.;:/J;.;1__- _

•

Sample Metnoc:
Comccsne Samme Oata

d ... ·,..lcs5 s-Ieef -Irvvv€. I samele I TIme ,
Calor ana DescnetIcn

Oeptn Samplea:
1 1r -12 II

I tSamole Date & TIme:
I I10/14.//'71 l(lO
I I

I
Samplea 01:

t tWO<J/£4 I tft1~-tI-

ISignat1Jl'e(s,:
.1
Ih.~ lv~./~~

...."': ......... Isample Type
I I

[2( Law Ccncentration
tCJ High Ccncen=ticn
I IQtGraD

samete Oata
CJ Composite

Cotor 1Oesc:mmcn: 'Sana. Clav. Orv. MoISt. Wet ete..l
rT Grab - Comccsite

I C /e.7 ,
AnatvslS I PreservatIVe: rcd f ... r..
0-

TCt.V~ I oant. "'·C Sample t-eC3tlOn Map0-
'jCl.SV~ I lWX."·C... TCl. Pest/pca. ewx. ,,-c

1/.r-ZA-tJ1 ,

I- TAl-Maws I "-C
I- cvanaaa

"-C• 131l1.;..,o"V' le.,/", ....."" . live

1/
r,,~~/ /It'ad J:' (lA"r

sf.. (cr fltf

:!b·.... c

vr- 2~-l2t esr
• Z.,/A....o II l,3ct11 /J ...~Ill?.. L(<:JC

!?4n?6 Ie; , ,J ,L)l'·,-.Ia~ ..ObservatJQt\S ana Noses ..
C O~tieata sampta taken ~

-
SW

(C,,,A. (

..

. .

. .



SOLIO/SOIUSEOIMENT
SAMPLE LOG SHEET

~----., TETRA TECH NUS, INC.

Surface Scil
Subsurmce Scil

. Sediment
Lageen/PendOther _

Seurce Number _ ...V..;S;;;...---.;::2:;.;A...;;-.-_·"","/.L/...i~ _
Project Site Number _ .......c.;.;.T4_0_2;;.,;:2~j;,.-... _

Samcle Metnec:
CoJ'm)csne Samcte Oatad... ·"IC'-Ss sleel -IruvV~( 5amrne I Ttme Color ana Cescmmen

~.;,

I I
Decm Samplea:. (' -/2 II

I I ISamcle Date 6 TIme:
I I/O//L(!5% /6'10 t t ISamplea cy:
t t

Woul-l'Sd:/ tfi1~-tI
tSjgnawre~s):

. I
I I~ I/r.ro-I..t~
I&ample Type I tm1 Law Concentration I ICJ High Cancemr=ian
I IUl'GlGD

5amcle Data ICJ Composi:te Cctor t Oescrnmen~ lSana. Clay. ON. MoISt. Wet en:.l Iri Grab· Comeostte

6,,-vVJ"I I S-i./~ .J~"Icf t..-vY/ Ir~ ('Q c(c.71
AnalvslS I PreservatIVe:

Tet. VQAI. GaIX••-C Sample UJcaDcn Map
...
... iet.SVQAI. I GaIL 4·C

V.r-2A-/~1~... Tet. PntttJC8a GalX.4-C... TALMawa I ~-c

.
67CvllftG8 ~-c...

I ,1.1,., I. .... ,,'"'v (c..!_ ........ l/""C
ir,,/?!H/ ' I~ad ]"':·!..-r

).2>·,..c

SE. corl"\~"
.7:,I6-c.!I.l,Jcdl "~~,,e. que. vr- 2A' 12 j <::3

/.1" ?<.> Ie:: ~" I L7J', ... It!~ .. . .
ObSaMlDDnS ana NOIIIS . ...

CI CU;2tif:;tt8~ taDn ~

-
S'L".... Cor"e/

..
. .

. .

. .

, .. .
.-.-,-, ..



•

:' .-.: ..... ~

SOLID/SOIUSEiJIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

Project Site Name 1/1-1 f.AJ c- Wq r m <1 :£ t, "
Source Numcer v 5 - 2 A - 1'£1'

~
oo
oo

Surface Soil
Subsurrace Soil
Sediment
lagoon/PondOther _

Project Site Numcer ....."'...C...9.........7 oOi:?...,j'k;... _

Source LcC31ion a 0- G\ A ;:2'", ~C- A
Samcle Metnc:J:

Corrmcstte Sarnrlle Oata.~ rt:-, ... /<:-<5 s~<': c- I l,;-ot.AJ~ I Samole I TIme I CC1cr ana OescnctIcnDecm Samplea:
I It:. - I l. /1

I ISamcle Date ~ Time:
I IIOII.,-lq~ ''''''1- I I ISamplea cy:
t t
I I!'7u ~I- I, .I n" I F/l, J I ISignaU1re~sJ:

.1 I
I I

.. . _ ........ ~ I Isample Type I ILE'Low Concentration -I ICJ High Ccncemmicn
I IQr'Grab

Samola DataCJ Composite Colcr I Desc:rn:rocn: tSana. C~V. Ot\'. Moist. Wet etc.ln Grab - Co~csite

I S, //7 C/'"" '1 ~/rh ;oc.k F;a~ __ ".,.~
AnalYSIS I PreservatIVe: Il..d 13.·~-'~,..

rCLVOAl aarx.4-C rPi. Ul",,;::n M~P
....... iCLSVOAs I aanc. 4-C

I'
~.

.... iCL PesllPCB£ Clark. 4-<:
iA.L.Mews 4-<:...

"'S'l A 'I5/;
.... CVanae 4-<:

,
'i

..
vObservatIOns ana Notes .y'& - Z 19 - ''1~

(~
'I'u:1C~ Sampte taken ~ 1/5- ~A -76$..

3~1

. .

IfS-Z.~·JS'~
b115- till '76$

. . 1--.
. .



S'OLID/SOIUSEDIMENT
SAMPLE LOG SHEET

~--'''' TETRA TECH NUS, INC.

Iia'oo
o
Cl

Surlace Soil
Subsurrace Soil
Sediment
LagccrvPond
Other _

Project Site Name (1J A u.J c.. W ({ "<'1' ,./1$ f t''''

Source Numcer _ .......v ..s~-_?~.A.:...---:./~6:.o$~ _

Project Site Numcer c. To z So ~

Source Location A r <'1 AS, t- c 2....

Samc:e Metnoa: ComtIcsrte Samcle Oata
4, ~ /. ,., Ir ~ S 5'f/£ I T,.o 1-</"'- I samcle I TIme Colar ana Oescnt::ncnDecm :::'amplea: I I6 - 12 rr

I I
Samc:e Date &. Time: I I

10 II!;; /q 9' I c:-u ~- I I ISamclea oy: I I
1 1

rib fr Woo i{:o;,cl 1
Signature(s): .1

I I
I 1

sample Type I I
~Low Ccncentraticn I 1C1 High Ccncemraticn I I
~GraD SamDIB DataC1 Compcsrte Color 1Oescrnrocn: rSanc. Clav. Orv. MoISt. Wet etc.l IIi Grab - COmtlcsite

L;- B.;vlAJ., IS./~'1 >",,~d ",," ~t. I,-~,.t's of rrd cf'P'" ......,.,,1AnalvslS , PreservatIVe:
d/6SS ;:.-q.;o 7CL.VOM I cant. 4°C Sample LOcatIOn Mac

LJ 7=:' SVOAI 1cant. 4°C
7~Pesu~ I oant. 4°C- I I }""-
iALMel&lS 140C
C~aruaa 4°C

G).
'1

oJS'JA 1.1

II-
..

ObservaucztS ana NDZ8S .. \J S' 2 A' IS"f ~~

[J OUg1ieatB sampta taX8n ~

Jo'..

.. ,LrI
VS·ZA-/6' (~.. ..



.~

't... ·· , .......

SOLID/SOIUSEDIMENT
SAMPLE LOC;' SHEET

TETRA TECH NUS, INC.

Source Numcer y 5 - jZ :9 - 17!f

Gi
oooo

Sw1ace Soil
Subsutiace Soil
Sediment
lagoon/Pone
Other _

Project SIte Numoer L r 0 Z. 5" l...

Source Lccaticn A ,,<" /.-\ A S c f- S, 'L

SamCle Memcc: Conmcsrre Sanmle Oata

C; r&i ''''' 1c"_~5 S ~c '- I rrD'-<./L I Sarnole I TIme CoJar ana Oesc:noncn
Deem ~amplea: I I

-:6 "- 1.2. Ie' I I
Samele Date & TIme: I 1 I

IP/,.,-,C,ff 1 S-"" e, I I
Sam;:lIea oy:

I I
1 I/V1p r ~ I-A/OO" Poref I

Signawre(5):

I
.1 I
I I
I I

sample Type 1 I
Ej'Lcw ConcentratiDn I I
CI High Concentration I I
[B""Grab samDle Data I
CI Composite Cclor 1Oescrnmon: tSana. Clav. Orv. Moist. Wet. etC.l I
rt Grab - Conmosite , ")/<:;.55 "",.,,.1 .-.o,/s IAnalVSIS I PreservatIVe:

13,-.:>-,~ s. II, S~'7d J.</c fu
.... , ...... ,A ,...,..,

~
TCi. VOM I Gant.4"C Sample L.CC3DCn Mac

.... iCi.SVOAI 1ewx. 4"C

iCl.. Pesv~C6a I oarx. 4"C
~

~
TA!.Mawa 14-<:
CVanaa 4-<:....

fF'105

..

ObsarvatJOns ana Notss .,

CI Cuplieate Sampte taken ~ ~

..

rV<- 2"1 -Ols

«J V$ -~" - /7.f'
... .



SOLIDlSOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

[if
CJ
CJ
CJ
[J

Surface Soil
Subsurrace Soil
Sediment
lagoon/Pond
Other _

PrcjeerSlteName NAW<.. WQ"-';/7st:~r

Source Numeer __Y~S~-..:~;;;.;.A~-~IS'~$~ _

Prejeer Site Nunmer ,ro 2. so L

Source Lc=cn A ".~ S I? s",t-, 7<

Samele Memoc:

t
Ccmcestte Samole Oata

5f-~ • .., Ie s< c:; r~ c:.. f rr~lVc.. I Samole I TIme T CCtor ana Descrn:ncnDecm :::amplec:

I I I I(, - / L"I I I ISamOle Date & Time: I I I I/0 I z..olq~ It) 2. .5- I I ISamplea cy:

I t t
I I I/"fe.f-f- W a CJ / F 0 I' c/ I I ISignature~s,:

I .1 I I
I I •, I

sample Type I I IarLcw Concentration t I ICI High Concentration I I ,urGeatl samDJe Data ICI Composite Color t OescnmIon: rSana. C:';v. Drv. Moist. Wet e!C.l In Grab - COrntlostte

t WlrA I"oc.rs 0"'70' ~N~~ksIAnalVSIS I PreservatIVe: iZ(li' d~O",;7 SI/f? ~/""7

... Tel. VOAs 1~·4-C Sample L.OCQtlon Map.... 1~.sVOA& , GaIL 4-C
T~PesutJeSs , aarx. 4ee o tls·:z.~· 1'1$ ~SI_SO....

II~ ZA' ?7S... TAl-Mews '4ee
CyanIDe 4ee"-

(CI( <.~ (, 1"11 p/r Ar, r/'J yCC- Z.1 "
rPf fld.~'1'~ "~I~I La I' ." .. .., ~ 1/" e-

I,
I(~ liS' LA -110 S

..
Otsarvaacns ana NOb!S . ...

u;rCUPUeate samp1e taken ~ VS-2.A-77$ -"",~/~S{)

..

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



• ,
T'C

4

SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

ut Surface Soil
CJ Subsurrace Soil
CJ Sediment
CJ LagccrvPond[J Other _

Project S:te Name NA W£:.,. Wq ~.--?'/1S I-~ r

Source Numcer ><,;;,$_-..,)......6..·.....1 oI.1..;;jf"- _

Project Slte Number ,cq 2. s- L

Source LcC3ticn A I"'C 8 I? s .. .l-e L
Samcle Metnca:

Comccsne SamolC~ Qata I5t-4r/}lc~<: s·~ ... ri I,~,'" 'vr ( Samole I TIme ,
Color ana Descm:::cn !

Deom :;:...mplea:

I I I IG If - /2//
I I I

Samcle Date & TIme: .

I I I I10 ILCJ( '1 ~ /0/7 I I ,Samplea cy:

I t t II I I
;"1«1-1- ttl (7 0 f Po / cl ,

I ISjgnat1Jre~s):

I
. t I II I II ,

Isample Type I I I
[!('Lew Concentration

t I I
CJ High Concenmmon

I I
I[EfGcab

Samole Data ICJ Composite
Co~r I Oescrnmcn: rSana. Clay. Drv. MoISt. Wet e!:..l I

n Grab - Comecsite

I I
Analvsls I Pn!servanve: IS /'e.JW n .$",1/,,; C/,p, '7~ TCI. VOAs I a:ux.4°C Sample I-CCQ..on Mao--- ,Cl.SVOAS I a:ux. 4°C

@.i;- 2.,4~11t I/S-.:zA 'I!?S
TQ. PesuflCBs I Qanl. 40C .

i
-

I:s"'- TAl.. Mews t "-C

- ClIatUCla I "-C
'..It. .5G ££> {.. ..... l'iJ Air 'l:N 4"e.F:!!! ~ 0"''''0 ", .,,; .,&1 P"1 ,,,,., '-

'I" <.-
, ,:C' " .. ~" ... ,

..
Oosarvanons ana Notas . ...

CJ Cup1icate samp1e taken ~

-
..

. .

. .
..



Verification Samples
Subsurface Soils

Shallow excavation floor
(VS-xx-xxF)



•
SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TeCH NUS, INC.

Project Site Name IV ALy C ~~ 1(; ~"', ,..s';e r

Source Number V 5 - 2 A - 01 r

~"
CJ
CJ
[J

Surface SoiJ
Subsurrace Soil
Sediment
lagoon/Pond
Other _

Project Site Numcer c: r D Z 2 ;-

r 2·Source Location ~r r:> <: A J , 1('
Sample Metnca:

conmOSIte Samcle Oamr/.::;. ",(Qs.J ~pl !r{)o.-vez ( Samole I TIme I Colar ana Descnr:ncnDecm Samplea:

I I I2'
I I

Samcle Date 6; TIme: I I
Ie.) //(/ /'7Y /2/0 I I ISamclea cy: t t

I IMI;1T Woo I~rr.l I I
Sjgnat1Jre~s,: ·1 I

I I
~ 0cn:JI.,,-<~

"" , I I
sample Type I I

~ Low Concentration I ICI High ConcentrZon I I&a GraD Samols DataCI Co~csite Color I Desc:rnmcn: rSana. Clay. Drv. Moist. Wet. etc.li1 Grab - Comoosrte , " ,
c: Ic.y "'" Iu"J7£· I11",.,......,,, - /--'-AnalVSIS I PreservatIVe: .J' '7- iCl. VOAA aant.4"C Sample L.C::a::cn Map-... iCl.SVOAI GaIX. 4"C

/V[ I.... Tel. PesvPCBa e.nt. ."C
t:P//\~r

.I.l-;:A-01t... TAl..Mewa 4-<;

~~ :;/CyaN08 4-<:...
• ~I'll.,.",,,,r.,-,,, rc;d"".c.".. , 'lor

/ DC:/ •J'~ V S • 1 A - () I F

" "

ObSetVaUCns ana Notes
""

CJ Ouplicate sampta taken ~ -
..

" "

" .. .



SOLID1SOIUSEDIMENT
SAMPLE LOG SHEET

, TETRA TECH NUS, INC.

.~
[J
[J
Cl

Surlace Soll
.Subsurrace SoB
·Sediment
LaQocniPondOther _

Project Site Name __iJ_A._tv_C:::_...;{,.J;..~_r_,._.,,_rl_,_/ _

Source Numcer _"""V--.S_-......;;;Z;;.;A~_-....Q~2.....;.F _

e TO 22j-Project Site Numeer _-.;;;...._...:;,.;:;",;;~ _

Samc:e Memcc:

I Comoosne Samcte DataJ+=' ... Iess J'!~e ( -f/Vl.Ve.. ( samele I Tune t CcIcr ana OescnmIcnDecm ~amo:ea:

I I t I. 2 I
I I ISamo:e Date & TIme: I I

/0 Ill/ /9; /2/.;- t t ISamclea oy:

I t t
i t Ift,t"iI- WdO/-r:re/ I I ISignawre(s): .1 I •t t

~~ tvu-o.#~ I I
sample Type 1 IEi Law Coneennticn t t ICI High Concemratcn I I Itsr Gra1:) samele Data ICI ComposIte Cclor I Oescrmtlcn: rSana. Clay. Orv. MoISt. Wet etC.l I" Grab - Conmcsite

Jr-u:"-" I c..·1a.7~7 r/I-I IAnalvslS I PreservatIVe:o ic:.V~ csant••·C Sample L.CC3nCn MapU io.SVOAl csant. .·C
iQ. Pnll..-caa CIatk. 4-C (V£

Il- e"",."
VJ -2A-OI$I-

TALMawa I·-c K f!cvaruaa t .-c...
.1::11'\-+;"''''''- ('"cod ...... ,·"",... .r6' J.JI

! I?~ d "+if VS-1A -62r'

..
o:wuvamms ana NObIS . .

..

Cl Oupticam sampta taken ~ -..
;

... .
. .

\

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

. .
--" -_. -



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.•
..~

CJ
[J
CJ

Project Site Name /VA I..J<::: tvc.,.-"" "ric./'
Source Number _ ..V_S~-_.;;;;2;.;.A_-....;;O~3;;...;..F"_· _

Surface Soil
Subsunace Soil
.Sediment
L.agocruPondOther _

·c/o 22j-Project Site Numt2er _ .....;...._--=.::;.;;;:. _

Sample Metncc: I CCnmcstte Samrne Cata
s-f~,,,/e5S Yie.€ ( -f,vLue ( samDle I rune t CcScr ana OescmmcnCeDm Samplea: , I I. 2 I

I I
SamDle Date &; TIme: I I/0 IIi! /qF iZ2J I I tSam;:l1ea cy:

I t t

i t
\ftltri-lf- weJo /-;:;rd I

Signawre\sJ: . t I
t t

~ fJc.rzJ.tJ'l-<iV
I ,. .

" ~. -.
sample Type I IE( Lew Canc:entraUcn I ICJ High Canc:ernraticn I I IS"Grab samDle DataCl Composite Color I Cescrn:mcn: lSana. Clay. ON. Moist. Wet etc.ln Grab· COnmtlsite

IJ'/o/ c:..(G7 L-'IL. ,.-0 J.s ,Analvsls I PreservatIVe: !J"v..,.,,,, . OJ/', r. ....cI .>,&.tJe I
I.-

reL. VOAs I Clark.4-C Sample LCcaIlcn Map-iet.SVOAs daIk. 4-C
TeL. pest/PCBs dark. 4-C /V£I.-

(u,,,·r f\ ---, I/.J- 2A- Oit
TALMewa 4-Cl.-

I..
eyana. 4-(:

• ,<::.,,,.;; .... c,,....., r<:; dm,·"';o.. 3r f'J/
/ t!!{;d V V,-2J\.-03"

..
Observaucns ana Notes . ...

ri! Ou~!ieate Sampte taken ~ -A.r /" sf) e..v.. oJ I ..~~ -rIo'"y
,-i f~ . ·,l4.p l.c ..Ie:.

VS-2A - ~ '1~

..

. .



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

..~
Cl
Cl
Cl

Surface Soil
.Subsurl:ace Soil
Sediment
Lagoon/PondOther _

Source Number _ ....V_S --.;;;Z;-.A_-......;;;O~'-I__F _
e Ta 22j-Project Sits Numcer _...;;;...._.:;.:~ _

Sample Metrlca: ecmccsne Samcte OataS~c;,· ... /ess Y/~e( f/"cJVJe I 5amcle I Tune f CcIor ana DescmmonOepm Samplea:

I , t2 /
1 ISamole Date & Time: , ,/o//~/qF 12J"?- I , ,Samplea 0'/:

I
, ,
! t

1
/I1t!O# WOD /-r;,d

1 ISjgnature~sJ: ., , •1 ,~ W~,v.,_~--/
1 Isample Type I ,Ef Lew Ccncernr=cn
1 I ICJ HighCcn~
1 1 1B"Grab

5amclB Oata ,CJ Compcsite
Color , Oescmmon: ISana. Clay. Drv. MoISt. Wet etc.l In Grab - Corrmosrte ,

.Fill/, c!~'7 ,AnalvslS 1PreservatIVe: 13/1,) ....... 1'"'1 Pto, 5-1r- TeL. VOAI CWX.•·C Sample LOcatIOn Map
...
~

iC1.SVOAI 1GaIL .·C
~

ret. PesuPCBs 1aant. .·C
TALMawa 14-<:-.

.... CylllUG8 4-<:

v.s -}.A - 0 I( f• A"~;"'('I"'''''' r c; d"", ,,"'10<
/ t!::'d ,A IZ8 21.S

1/ ~ vs-2,;-utE.. fJ IJJObservaucns ana Nauss ·Cur"t.r

Cl DUplicate sampta taDn ~

-..

-. - .. ' '.' . - -.. .. '

- .. -
.. -

-.
. .

. .. - ._-



SOLIO/SOIUSEOIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.•
Project Site Name IVA L..../C tuM'" "rlv
Source Numcer V S - Z A - 0 S- ;:

,,,'

.~ Surface Seil
.Subsurlace Soil

CJ .Sediment
CJ LaQecnlpond ,CJ Other

Project Site Nunmer eTO 22j-

Source LccaUcn A,rP-G A £-Ie 2-
Sample Metnca:

CanmOSttl! Sarrnne Catas-l-c;, ",/esS Y/~e( frvlve./ 5amcle rune t CCIor ana Oescrnmcn .Depm Samplea: -, / '1 1...
I ISamcle Date & Time:
1 1/O/Ii//C;; 12.,)0 I I ISarnplea cy:

I I t
t

t
ft,&-fI- WdO/--ICrd

ISignaUJl'e(s}:
I

I t~ !ve;v-l/~
" " .... : ... /: Isample Type

IE( Law Ccncentratian
ICJ High Ccncamr.mcn
I ,[3"Grab

5ameJB DataCJ Composite
Co1cr Oescrnmcn: rSana. ClaY, Drv. MoISt. Wet etc.ln Grab - Conmcsite

mo, s-l !""i/"7 c/~/ I
Analvsls I PreservatIVe: bf"olAJ'i... TCL.VOM , unt. _·c Sample t..ocancn Map... TCL.SVOAs aant. _·c... TCL.PewPCBs CIIUIt. 4-c... TALMewa

~-c

Cyaruae
~-c...

• A,,-/.; .... 0"..,. r c; d h\ :Who.

I €~d

A VS-2A-OSr:..
Observaucns ana NOUIS /'1 r" '1.f'/..

it.t" .~ v5-2A-~tCI Duplicate sampta taken ~
NVJ

Cu/llef -, .

. .
. .

. .

. .



..'
Surface Soil
Subsurlace SoD
.Sediment
Lagoon/PondOther__· _

..~
CJ
CJ
[J

SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

Prcject.Site Name __IV_A.;..l.v'_<::_...;0;.."';..'_"_',,_rl._t_I' _
..

Source Numcer _"""V_S --...;;;;2;-.A_---.;;O;..,;(;~f _

C IL> 22j-Projed Site Numeer _-.;;;;...._...:;.:;.;;;:. _

S:-Ie 2 .
Sample Metnoa:

I CCrnOOSIte Sanmle Oatils-fc;,,, Ie 55 Yle.e ( -fl'vwe I Samele I rune CaIar ana OescmmonOepm Samplea: I I2/
I t

Samele Date & TIme: I I/o//~/q6' /6JO I t
5amplea cy:

I I I

: t
t

ft,~if WdO/£rd .' I
Signawre(sJ: :T •f.-,~~

I I
~

I I
sample Type I IEf' Lew Concemr.man ICJ High Ccncemratian t I

[E"Grab samols DataCJ Composite cmor t Oescrn::lt1cn: rSana. C:av. Orv. Moist. Wet etc.lM Grab - Comocsite .6 I,~J../. 1.1, /17 <::(4,/ ,-,.rl ,u<..l:s .::;,.cl sr"'fAO f ·k IAnalvslS I PreservatIVe: I"tJ....,,, •

"';;:;,c(""''''''~
~VOAs , csanc.•·C Sample LCc;;:QOn Map...

... iCLSVOAs ant. 4-C

... TCL PesuPCBa CIMt. 4-C

~
TALIMwa t 4-C... Cvanaa 4-C

• ~n..f.; "'O"~ rc.d,..., ·w,."

VS-2~-I2.$ ~~. sf { vr"t!r/ ef:.d
~,

~~'" 2 I

1-''''''
}/S"-}A -()6r~L8 '--;..~_.

O~.!HUVaucnsana Naras ..

C Ou;tfu:atB sampia taDn ~ -
JI.../..
urn. "r

..

. .

. .



•
SOLID/SOIUSEDIMENT
SAMPLE LOt; SHEET

TETRA TECH NUS, INC.

.~
CJ
CJ
CJ

Surface Soil
.SubsuriaC8 Soil
Sediment
lagoon/PondOther _

Source Numcer _'""V_S__--.;;;;Z;.;,A_--.-;O;;;,..-?~r _

C IL> 22j-Project Site Nunmer _~;,.-_....;;.::;...::;. _

Sample Metncc: COnmosJte Samcte Oatas-l-&;,·.. /ess Yie.e ( f~()lue. I samcle I Tame 1 Coler ana DescrnmonDepm Samplea:
2/ I I I

I I
Samcle Date & TIme: I t/0/1<//98' ItS-,) I t tSamplea ay:

I t t t
I t

1
A6iTf WcJO /..r;,-d .'

I I
Signature(s,: : I T

t I
~ t/~~ I I..

sample Type I IE! Law Concentraticn I ICl High Ccncentr=ian I I
[E"Grati samels DataCJ Compcsite Color I Descmmon: lSana. Clay. Drv. Maist. Wet etC.lrt Grab· Comnosrte , S"/!/Y (..v,11 rtJ<:.Jr c"1d-r<'~....,jAnalvslS I PresefV3w8: /JruvJr"t c./c,'/
'-

TCLVOA£ I GlIIX.4-C Sample LOcatIOn Map
"-

TCLSVOAI t cane. 4-C

/"-
TCL Pest/PCIla csanc. 4-c

"-
TAl-Mews 4-C

"-
Cvanxse 4-C

• ~"-I;,,.,o""'" rcd~,'''''''' st Corner
Vr-lA.-IIJ ,:9/ e.::'d

/1(

f/S-2A-u:/&rIY'~
..

Observauons ana NCUIS .,

Cl Duplicate sampte taken ~ -..
S"-' Cor"e/

. .

. .

. .. .



SOLID/SOIUSEDIMENT
SAMPLE LOG SHE::

TETRA TECH NUS, INC.

, s
. --... lJ.'

ProjeCt SIte Name f\) A W (... i.V (' , ~, '7.5 I- r ,

CJ
~
CJ
CJ
CJ

Surface Soil
Subsurlacs Soil
Sediment
lagoon/Pond
Other _

Project SIte Numcer r- r r: .~ ~ L

Source Numcer __'.../"",5_-_6"",8,--~O;.;,5"""""",,F _ Source Location ~A..:.:.r~/.liila~A;..L,._.5""(.l.t~(:;....",? _

SamCle Metnoc: Comcoslte tiamcle Cata

S h:, / h /c.~5 5In:/ f,- 0 tvc-. / 5amCle Time t CClor ana Oescntlnon
Decm Samplec: I

6, S' / I
Same:e Date &. Time: I

10 I J 5-/ q (j' 1S-/7 I
Samclea cy:

i-J (:Ie I foe d \M?<ff-
Signawre(s): •sample Type
Er Low Concentration
o High Concentration

[E'GcaD SamclB Data

Cl Composite Color , Oescm:mon: [Sane. Clay. Orv. MoISt. Wet. etC.l I
rT Grab - ComccSIte I 5,11- IAnalYSIS I PreservatIVe:

f3 roc..v ..., r-I 0, 5 t" e-/",,*?c:....,

Tet. VON I aant.4-C Sample LOcaDon Mao....
I..

i'et. SVOAs I cant. 4-C

rTe. pesu~CBs aant. .-C
I..

I..
TA!.M8W1 I "-C

I..
CyiU1lC28 , "-C

~..
Otservaaons ana NotBS

[Z( Cupllcate satnl'te t:aXen ~ 1/.$- ~A - 7z" F vs.'J.A-''tS ~ -
1
G,s.

,s.
/I ..2"J -s· 0eF=

-?~,::

<11_
..

.. leP vs ~Z,,-. .
---- .op.



SOLID1SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

D Surlace Soil
[2f Subsurrace Soil
D Sediment
D lagoon/PondD Other _

Project Site Name (1J A tU <:.... u.J (.J '" """'" r- ( "

Source Numoer 1.5 - ,6 1\ - Q j F

Project Slte Number ' [co,> 5- z..

Source Location d ,"(C.l A ." I- L .1.-

SamCle Metncc: Comcosrre Samcle Data

c; ,:. Ct , rt / C 55 5i-t"c I .,yCJVV L Samole I TIme , Cc10r ana Oescnotlcn
Deem Sampleo: I I I

7; I I
Samele Date & Time: I I

/0/'05-/ q 9' 1..5-2- L I I I
Samplea oy: , I

I I
f'// c, t- r woo I Fo,-d I I

Signawre(s):

J
·1 I, , j

.. I I
sample Type I 1

ria Low Concentration I I
CI High Concentration I I
G:jGrab Samels Data

CI Composite Color I Descnonon: rSane. C:CiV. Orv. MoISt. Wet. etC.l I
iT Grab - COmtlosite L3,..""~.,,, t-o I 9 1DSS a ...r/ As., '=""'i IAnalVSIS I PreservatIVe: I 1J1t:< c k. :"lf 7 s&t""d KJ' ~I..

Tel. VOM I Cant.4·C Sample UJC3tlOn Mac....
- 7Cl.SVOAs I aant. 4·C

Tel. Pesupcas I Gant. 4·C

C-- TA1.Mewa I··C
CValUDa .-C-

.~

Observancns ana Notes

CI Cup1icate sampte taken '. VS-).,,·NI ~

i'<
-

011 VS·.).A '015
..

~ -
VS '~A • 0<'1 ....

. .



SOLID/SOIUSEDIMENT
SAMPLE LOG SHE::

TETRA TECH NUS, INC.

-3tac l

Project Site Name IV e uJ 4- leU q,'.--., /7 '$ ;- ( ,.

Source Numcer v5 - :z...et - / Q E

Cl
[3'"
Cl
Cl
CJ

Surface Soil
Subsurtc;ce Soil
Sediment
LagoOnJPona
Other _

Project Site Number ......'=.....C,:;;.C'....:;2;.;;S-;;....;;L;;;.,. _

Source Lccation A r( co, A ,:"", ~c 7=

SamCle Metnoa: Comooslte Samtlle Oata

samcle I TIme I CoJor ana Descncnon
Decm ::;amplea: I I

3:5 " I I
Samcle Date 6. TIme: I I I

IOIIS-i~9" / S- 7-"7 1 I I
Sameleo oy: t 1

I I
;A'1q 1--1 wo tJ I;:: " /c{ I I

Signawre~s): .1 I
I I
I I

sample Type I I
rET Low Concentration 1 I
Cl High Ccncentnttion 1 I
QJ'Grab SamDle Data

Cl Composite Color' I Oescnenen: rSana. Cldv. Drv. MOISt. Wet: etc.l I
n Grab - Comocsite I ;ock "'..,~ 7/D(/" I IAnalvsls I PreservatIVe:

[J,-O~"'7 S,II'7 C~~ '1 tv ~ I"~

'='4'/~~'."7r.$
r- TCl. 'JOM aant. 4°C Sample L.Oc:atIon Mao....

iCl.SVOAs I CW1l. 4°C...
TCl. pestlt"CBs GaI1l. 4·C...

... TAL.Mews I ~-c

.... eVaNae 1~-c

. .

Observanons ana NOIBS
II' J~$

CJ Duplicate samp!e taken ~ v>:" ~ -

Kt~ VS -..2. A -O/.!l

30

\15 ~1A - 'o~

..
,-- - '_. __ .-



• SOLID/SOIUSEDIMENT
SAMPLE LOG SHE::

TETRA TECH NUS, INC.

·~""I:J\J..I ct
rir
ct
ct
Cl

Surface Scil
Subsur.ace Soil
Sediment
Lagcc:-.:Pcnc
Other _

?roject S:te Name NA wt:... ,U ,I.' _ '''''oS j.c ,.- Projec: S:~ Numcer __L;;;;..:.r,~/;;'-''';>..:iZ:~L _

Source Numcer __V-...:.f_·""".3;:",:A~-...;.'.;.1.;.~ _

SamCle MetnOa:

Sf-~JI/)fc.'·" (;j~l'i Ir",Vt' I 5amele

ComoCSIte ::)arm:lIe Data ,

TIme Cc10r ana Des~c:'l I

-
Same:e Date 6. TIme: I I

/Oll-O/<::;q' 1003
,

sameleo ey: I I

IIA'/If 1-1- ivnr' I rt' rei " .
gnaDJre~sJ: I I

I
I

Sample Type I
Cl Low Concemraticn ..- I
CI High Ccncemr.nicn I
CI Grab Samels Data I
CI Composne Color t Desc:r.=on: rSanc. Cldv. Drv. Moist. Wet ere.l I
ri Grab - Corm:csne I II Analvsls I PreservatIVe: tJ NJ<.V '7 c./P'1?7 S, I f-

rO rc:.. VOAa I aant.4°C Sample L.CC3DOn Mac

W i'c::..SVOAa I cant. .oc
W ie::.. Fnv...cas t GMt. .OC

U iA1,.Mawa t .-c
o CVllND8 t .-c

~ tI~'lA"'~

£ ~,~ c...:J ,;>,. .,.' '"'

) 3S'

liS ·loA ·dl t a.
..

Obsarvaacns ana NQI8lI
. ...

(i) t/.s- z.A- I S-S
f~

Cu;JUC3U' sampte taKen· 1/5·;J. A - ~~
° -

"",slnso

-"... "- .,.
. .,-",~~:.""."'''''

I
Deem ::;amelec:

~-"t"



SOLID/SOIUSEDIMENT
SAMPLE LOG SHE::

TETRA TECH NUS, INC.

~
oo
CJ

Surface Soil
Subsuna::::e Soil
Sediment
LagccruPcnc
Other _

?rcjec: Site Name IVAwL... , Jf~"'-'" 41 r~ ,~ Project S:~ Numcer c ro ;: 5 L

Source Numcer __olloy...5_-.....:;;Jo.:.A.....-_.~iZ--...:"r_- _

Samele Memoc: Conmosrre ::iamcle Data \
5amele TIme , C41ar ana Oescn::o:"l !

Sarnc:e Date ~ TIme: I I ,
,cll.o(9~ 101 t. I I

Sarne:ea oy:

I I
I :,.", '" ;. r tv~{) I ~e>r d t

Signawre~SJ: I
. f I

I II
sample Type I

.'

rtr Lew Ccncentraticn I

0 High CcncerttJ'Gticn I I
U2rGrab Samcle Data

CJ Composite Coler I Descr:=tlon: rSana. C:av. Orv. MoISt. Wet e!c.l I
n Grab - ComcosIte I.,,, n·r I 0;:- I:>,/~7 5u~d w, It. rr-OLCS; c/Q7
Analvsls I PreservatIVe: IJ--.">(/'"o TC~VOM I CWlt.4"C Sample LCca:on Map

U "jC~SVOAa I CWlt. 4"C

~~
....

T~ Pesu...cSs I aarx. ."C v~·-.1.A -/ 2. 1=-
- TAL.,Mewa ,.-C
- CvlllUD8 ,.-C
M tt;13 (.0 "'T. 'fr <-

vs· z,,· (J,$ ,
'17,S,'

I
I

-,...~

~1~.:r.."ft:

.. .. IIS'Z If -IS:'
~:..._.
OrsuMlDCnS ana Nazu ..

Cl Ouplic;tt8 sampte taken .
• -

~~'~~~... .:.~#~:.: u.·•."'.-: ,> ~~.~~~~~~;f~.~ .:.
.i.:k~- :~:~

;~ ..., , . .
.-.. ' .~.......'. . ..

I
Deem ::::amClec: /

3 - 4.{



•

•

•

Verification Samples
Subsurface Soils

Deeper excavation sidewalls
(VS-xx-xxWE)



-~
Surface Soil
SubsurtaCS Scil

[J -Sediment
[J L.agoon/Pond

~

[J Other

Prcjeet SIts Numcer eTO 22j-

Source Lccattcn /!r ec A L'fe 2-

SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

~ TETRA TECH NUS, INC.

tC
PrcjeetSiteName /VA.Lve: 0&o""""";v

Source Numcer V S - Z A - 0/ lIJ E...

Sample MetnC~:

I Canmosne Samcle Oatas-l-c, -.., Ie ss .;-/e..e ( -f~cJl..ve I santele I rune t Color ana DescrnmonOepm Samplea: , I II.{I
I I ISamole Date Ii lime:

t
I I I/0 /Il/ /qf iJIS- , I ISamplea cy:

I t ,
: I IA~-ff weJo /--r':re/ I ISignature{s): . t I •, I/'h..ar= "'0~/<f'..tL/ I I

sample Type t IE!' Lew Ccncemration t IC! High Concemraticn , I ,
rg'Grab same's Data ICJ Composite Co1Or t Desc:rnmcn: rSana. Clay. Drv. Moist. Wet. etc.'r; Grab - Corrn:oStte ,

C 1"'7~Y ;,11- IAnalvsrs I PreservatIVe: /,'V'"-""
~

To.. VOAa I oant.•-C Sample LOcatIOn Map
TCl..SVOAI ant. .·C~

"-
TQ.PesvPCBa ant. .-c

~
TAL~wa .-c
CylllUla .-c...

• ,t:.,,,-I;"'c ........ red1'>'1,-",,..,

I f?{;d
~

y5-2 A - Q/tv£
- -

ObServaucns ana NatBS - -
--

[J Duptieat8 sam;U taken ~ /oJ"";

-cu,,,,~r

. -
- -

- -
- -

....
- -..



SOLID/SOIUSEDIMENT
SAMPLE LOG 'SHEET

TETRA TECH NUS, INC.

.~
[J
[J
[J

Project Site Name __iJ_A_t.v_~_..;.tv_c._/_..._"_·r/,_,_I' _

Source Numcer _...I:V;..",;;;S_-...;2:=--;..A_--=O;..;2::...w_£~ _

Surface Soil
Subsul"l'aca Soil
Sediment
LagocruPondOther _

e TO 22j-Project Site Nurnt2er _.....;;~_..:;..;;.:;;::- _

Source Location _"",A.-I'_e_-G__A~_.;;;:S:~.1..;.·It,:;;~.....:;2=--·_

Sample Metnce:

I Corrmosne Samtm~ Oam tS~c;,,,/e55 sle.<? ( -fl'"vVJe ( 5amCle I Tune t Colar ana Oescn:ncnCecm Samplee:

I I I. .3'
I I ISamcle Date 6: TIme: I I/o/liI/qf /J2J" I I ISampleacy:

I t t
I I IAt5iif- Wela /--r:~d I I ISignattJte(sl: . t I I
I I

~ Vo.-l/~ I I
&ample Type I IE! Lew CcncentrGticn I ICJ High Ccncernration I I I[E"Gtab SAmcls Data ICJ Composite Color I Descncncn: (Sane. ClGv. Orv. Moist. Wet e!C.1 In Grab· Corrmcsite , 5"11-7 ~/c;/ t..,.,;lL. ~ ri. 6ro {, 'i"cf S I.. rr\AnalvslS I Pressrvaws: oI'"LJ,",,~

" ' fr< 5'" ·,.,Is..... TeL. VOAa I CSane.4·C Sample LcC3:lCn Map
I.e

iCl.SVOAa cant. 4·C

I.e
Tet. pesvPCBa ISanL 4-<:
TALMewa 4-C V.s-1A- olve.....

t~I.e
Cyaruaa 4-C

• ~r\";';"'0"'''''' r c; d~o:""""

/e~d 31
..

Cbservaacns ana Nazas ..

[J Cu¢ieata sampie taken ~
/.)w

Cv, ...r -..

. .

..
..

. .



SOLID/SOIUSEDIME!':T
SAMPLE LOG SHEET

, TETRA TECH NUS, INC.,

It ,~
Cl
Cl
CI

Surtace Soil
Subsutiace Soil
-Sediment
lagoon/PondOther _

Project Site Name __IJ_A_lv_t::_Lv....;.-.t:._r_...._,,_r/,_c._/' _

Source Numcer _...,jV~S:...---=Z~A_-....:;;O~3;,-.;w~~ _

c /o 22j-Project Site Numcer ....;:;,.::..;:;... _

Sample Memoo:

I Comcestte Sarmne Oam ,
s-f:::- "Ie ss Y/~e( -f/'lJLu€. I Samcle I TIme t CClor ana OescrnmonDecm SamOleo: / I I ,, 'J-.j

I I ISamole Date 6; TIme:

I I I I/o//<//t:;f /JJD t t ISamplea oy:

I t t
I I I/l1~if- wdoi£,-d I I ISignature(s,: ., I
t Iftu;:;cc- wcnJ/-.--,L,.; I I

sample Type , ,
E( Law Concemrattan I ICJ High ConC2JiUatibJl I I IB"Grab SAmale Data ICJ Composite Co1cr t Oescm:mcn~ rSana. Clav. Orv. MoISt. Wet etc.: Irt Grab - Comecstte

6rlJ~"" I c Ie. y<?y j/ If wr/l ruo<.ir c.--d Y/<.Isr. ;~ Tj\AnalYSIS I PreservatIVe:
~

Tel. \ION I aant••-C Sample L.Ocanon Mao
~

7~SVOAa I CW1l. .·C
VS -2A-v3 L.£,.... T~Pntl~ I oant. 4-C

(Dl.... TALMaWla 14 -C... Cvuuae 14 -C
• ~;'1.-+ .....,... - f'" Co d ..... ..""".. ("

/l!:"ri 1~..~
~'"

, ,""',,;. ",
() ;3arvaucns ana NOUIS ,.

Cl Cu~ffcat8 sam;2ta taUn ~
Nl..v -

Cor,.../"

..

. .



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.•~---...

T;: ~
CI
CI
CI

Surface Soil
Subsurtace Soil
Sediment
LagccnJPonaOther _

/Project Site Name __/lJ_A_Lv_C_,_4..;./_r._,'_",,_,,_fl_'_/ _ C TO 22 ~-Project Site Numcer ...,;;,;;;.;;;-~ _

..£.-{(, 2 .Source Loeat:iCn 1-1 r P Co A-------....,;;;;;.;....;.-......;;;.--
Source Numcer __'...'/_5;..·_-__2;;;-.A_-~();....lf_tV...;....;;~;;;... _

SamCle Meme:::: camoestte Samcle Oata
:-J-::, ~ ~'u ~~''? ( :f/VLvt';' I samcle , TIme , Cc1.or ana Oescn~cnDeem ~amc:ea: I I I .7· j-I , I:- .

Samcle Date 6. lime: I I I/o//l.//'1f /]3.) ., ,
ISamplea r::/: , ,, ,
I/'/1 r,-ft- '.A/.j.> /£-d I I I.ignaDJre(s,: ., ,
I

I I I, ~ ~~.~ I I
sample Type I I

E!LowC~ , ,
CJ High Cc.-:ce.mr:mcn I I ,
B"Grab samclB Oat2 ,
CJ Comp:s::e Color , Descrnmon: rSane. c:av. ON. MoISt. Wet erc.l ID Grab· Cc~::srre

I <1... 7 Q.Y ... ·ft ....,.11. /LJo.,lr
J

.. v<..k f, e--.d ;lc;~AnalvslS I PreservatIVe: p/",-,,,
J •

- TCLV~ I csarx. "·C Sample LOcatIOn Map- .00SVOAa I aanc. 4"C

- TO. plI'I1I..caa I anc. 40C
~\ ;IS - 1 AI -6%'- TALMewa I·OC

Cvanae .OC
• /:1,,-/'.,., .... - r,.d~,·w,...

71"/I p;'. rl

1
..

ObSeMlDCnS ana Nazas . .
..

Cl Cuptiem sampta taiIIn ~ -..
N"V

{v,."",..
, .

. .

. .. .



SOLIDlSOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS~ INC.

~
oo
[J

Surface Soil
SubsurtGce Soil
Sediment
LagocruPona
Other _

Project SIte Name __/:_V_A_L../_c_.. _",;,~/",,;,,_•.~_,,_.~_iJ_I_~_/' _

Source Numcer __'_/_5_·_---=2;;;;.;..A_-....;O~J~tv_£ _

C /o 22_S-Project Sits Numcer .....;;;.;;.,;;,- _

Source Lc::ation A /' p <:. A_.....----.;;;;.;...;..;.;.....,;;~--
Samele Meme::

I CamcCSIIe Samcle Oata
.~-I-= . .., ~-' ~'_';" ~-.''? ( -!-.rVl.J,Jt:' I Santele TIme I Cc10r ana Oescn=cnDeem ~amplea:

3' , I
I

Samele Date & Time:

I I I/0//<//'7:1 /]lIO I ISamplea 0'1:

I I I
I

\
/h"H '/'I./,")'} /~-d I

Signature(s,:

I
I
I

\
~~~~ I

8amJ21e Type IE! Low Ccncentr.ttion I I
CJ High Ccncemra1icn I I ItSa Grab SAmcls Data
CJ C~osne Coler I Oescrnrocn: rSane. Clay. Orv. MoISt. Wet. e!C.l ID Grab· CO~oSTte

I j'!:-'7C.!e.7 <.-.Ii ru< ~ . IAnalvsls I PreservatIVe: red - 6I'e·..." J" ...J c;'-'cf ~ rr.....c;,~""...,1""\

"-
Tel. VOAs I cant. 4°C Sample LCca::on Map

I-
.a.S\lOAs I ewx. 4°C

l-
Ta. pesu..caa CI8nt. 40C

I-
TALMewa .OC

1@ V5 - 2A - C.p,,,/[
I- cvaruaa .-C
• .1:1"-'+; ... ,.,,, ..... r~.d .......w""

I P-~rl .]0'

,II
..

CbsaMmCnS ana N0Z8S .'

I

[J Cupl;c;na Sampta tai8n ~ -
.. /VN

i CtJl'"Q r

Ii ..
..f -~:-,-

~ ~~ '\", ~ :~ .:~: ---'



•

•

•

Verification Samples
Subsurface Soils

Deeper excavation floor
(VS-xx-xxFE)



SOLIDlSOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

~
CJ
o
Cl

Surface Soil
Subsurmce Scil
Sediment
Lagoon/Pona
OU1er _

- ..JProject Site Name __A/_A_L.._J_'-:- -"_/_1',_,..._-_~J_-'_~_/ _

Source Numoer _ ...V-.-_5~'_--=Z;.;.A_-_,;;;,O..;./_h_£ _

C -o 2") <-Project Site Numcer /__' ~-..;;L;.~;;.' _

r ?"J. '-I~

Samore Memcc: Ccnmcslte Sarrnne Data
,L~. ~ -~"'\5 _~:~f? ( ~")""""'~ ( Sarncre I TIme I Cclcr ana Descr.c:IcnDecm :::'amplea: - I I I'-II

I I
Samore Date 6. TIme: 1 1 I/0/ /</ /9F /j2 rJ I I ISamolea oy: I I

I I I/''''' " if· v./.)-J I£-d , I
Signature(s): .1 I

l;.;~~
I I I.~

I I
sample Type 1 IE! Lew Ccnce.mr=ian 1 I

CJ High Concsrnration , I
[3"Grab samcis Data ICI Compcsrte Color I Desc:rrn-::cn: rSanc, C:c.v. Drv, MoISt. Wet. erc..: Iri Grab - Comecslfe

I c-l"'i'7 "". T;t ..... !~.rJ' £::;",("/1-!S IAnalvslS I PreservatIVe: l5/u-vn J,/l7 ....
- Tel. VOAa I «Sant.4"C 5am;:lle Ujc:aDon Map
"- 'C1.SVOAA I GaIX. 4"C

l-
TO. Pestl~Ba I oanc. 4-c
TALMewa , .-c

VS-2 A -f.,/f'[
l-

I- CV~ ,.-<:
~I

• ,<:.,,-I- ..... ,'~'"'" r Co d,.., ,-""'" ,
/ t!~d 4Z I

eJ€ . liS'
C'- . 1.

. -

Obs8J'VimQnS ana NCUIS ..

CJ Ou~ffcat8 sampia taDn ~ -
1VlA/. ,

c.;;;."u

..

.-." -----",,-,:,1"••. _ .. ;.. .



• SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

~
CJ
o
o

Surlace SoU
Subsurrace Soil
Sediment
lagoon/PoneOther _

Project S:te Name-------------Source Numcer __I_'/_S_·_-__2__A_-...-.;O;;...;Z~~_£ _
('TO 22.~-

Project Site Numcer - ..;;.;;;:..;;;:-;.... _

Source Lcc::ancn 11 r.:> Co A
-------.;;;;.;.~-=;.-.-Samole MetnC~:

I Camcestte :)ame1e 0;13;/...:, ~ ,,~,~ ~-<!9 ( -f/VLuP I Sarnole I TIme I Cc1Dr ana OescncncnDeem ~a.i1Clea:

Lf' I I I
I fSample Oare OL 'Ime:
I I/0/1'-/ /"tF /)'2S-
I I I$amPleo oy:

I t I t! I I
/';/1 '.."""':*- 'A/..I,,/£-d

I I IjgnaUJre~s}:

I
.1 I

7h~t.v-J,~ I t !I Isample Type t IE! Lew Cancemratian
t ICJ High Co.,c:emration
I I I8"Gratl

samels 0.t2 ICJ Comp=s:m
Color I Oescrnmcn: rSane. C:av. Orv. MolSt. Wet. e!C..l Iri Grab - Corrn:OSlte

t I
Analvsls I PreservatIVe: I rt' c. I ~"o ... .., c!e.,/~, '7 J./~ 4",~ ru<::.1 pJ'~ C ( J'Tel. VOM I aanc.•·C Sample L.Oc::aDcn Map-- iCJ..SVOAs I cwx. .·C

- TCJ.. Pesu.-cBa t oarx..-c

V5'2A-02rc
TAL. Mews 14-c- Cvaauaa 4-c i @'f-IO'~

-

]".
• ,(:0.,..-1, '" ....~ rf':.d...,.",:"",,,,,,,"

/~::'d
I

2/~-- 4
{,.c.

, ,

Observaucns ana Nazas ..

CI Cuplieate Sam¢a taDn ~

-
..

, . ,vw

CtYrtflr .

" .' ...
. ,"

: ........



SOLID/SOIUSEDIMEi'IT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

It ~
CJ
CJ
CJ

Surface Soil
Subsuriace Soil
Sediment
Lagoon/PondOther _

Project Site Name __/:_J_A_t..J_c:__h/_c._r_...._,,_I-I,_'_/ _
Source Numcer __!I_~;..'·_-....;Z;;.A;....-._--....;;;O;;...;.3_,c_C. _

C T:) 22.~-Project Site Numeer _-..;;;..-_..:;;.~-~ _

Samcle MemC:l:

t
canmestte ~amme Oatil~-'-~. "\ .~.1 ~_'; --.'f";) ( .,t.,.V IJJ <? / $amcle I Tune I Cc1ar ana OescmmcnDecm Samp:ec:

t
I 1Lj' ....

I ISamcle Date & Time:
1 1/o//<//r;g IJ-J2 ,

ISamr:lIea cy:

I
, t

: t :/hr,# '-d
I

'.-./., .. "- -..
Signature\sJ:

·1 I
I IP?7~ t./<-'.{....,(./
I I~le Type I IE! Law Concemr:mcn
I 1CJ High Cc."1cemraucn
I t I[E"Grab

SAmcle Data ICJ t:mn;lCStte
Coler I Oesc:rrcncn: rSanc. CloY. Orv. MoISt. Wet ete..l In Grab· Cc~:sne

, .II If:?- <:/~y .:;n.d roofS I
AnalYsIS I PreservatIVe: re)- h....~_.., £.<.-,1/. rue I:oS.... TeL. VOAI daIX.4-C sample LeC3I1Cn Map
~

i~SVOAI I GaIL 4-C
.... r~p"tI...c8& CIanL 4-c

r/S - ) t. - oj f£TALMawa 4-<:....

t/~~
.... CvatUaa 4-<:
• ,(11'1-1 ..... ,..- ,. , 1'1,_. "''''

/1';',.1

'S/

..
VObs8MlDCl1S ana NaIIII ' .

.'

Cl OU;'tiraU' sample... ~

-

"~'-"" ~~'-":_.-'t'.. ''i':~~'' ~"---"'" ' -,- ....-
L. ....

~
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Surface SoU
Subsun'Gce Soil
Sediment
lagOOn/Pone
Other _

Project Slte Numcer _...:C~T~a,-..:::C;.,;;S-~z.~ _

Source Num:::er _--",u"")~-;;.",,,;:3~d....-........a..:.I,.l;W~A~ _ Source Lc::atIcn d f"C. 4. A s (t" Zc

Samc:e MemC:J: Ccnmosne ~alT1tlle Data

<." 1- /' ,- /, <;-<; ~ r/" I 1/,,,,,<./, I samole I TIme I Cotor ana Oescn::ncn

Deem ~amClea: I I I
1.5' I I

Sam:::e wate ~ Time: I I
I.:-"I/S-/q"i' 1L-f2-7 I I I

Samclec ::y: I I
I I

r"7u rf- uJooff-o/c! I I
Signawre~s): I ' I I

I I --I I
sample Type I I

~w Concentration 1 I
CI High Co..,cemraticn I I
[2"GratJ SamDIB Data I
Cl Co~=SIte Color I Descrn::uon: rSana. Clay. Orv. MoISt. Wet. erC.l I
rt Grab - Comoesite
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.. /.
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I I
I I
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0 Composite Color , Oescncnon: rSana. Clay. Orv. MoISt. Wet etC.1
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Surface Seil
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Other _
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SamOle Metnoc: I Ccmmcsne ::'anmle Oata
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I
I
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PROJECT; NI1 we. tcU/l r"'" I.'" .s 1-" .'" aORIN~ NO.' §H-'."la -tic •PROJECT NO.; ,ro +-:x L DATE; 19 II Z 19 9' DRILL.E:~· ____.::._.___.:.

ELEVATION: FIELD GEOLOGIST:
WATE~ LE'IELDATA:

(Date. rime & Conaltlon~)

MATERIAL DESCRIPTION- IfocIc.I
1I.0W\. I ........ M.

\A"'ll ~!~no ,. O~ "COV'~"
l,rNOI.OGY lOlL CIA

,"0. lit-I SA...... OlANG. 01"'''''''' MATERIAL'00 co"",n!'lcv
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NO.
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I~
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5 " 0 c- .... e.o.v.:..f 3 1='1 e C ~-:$
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1

~ , () "',0
~

&t ~ 0 - ('J.n

0\
0I(J - D.O

10 Go'''' .., C I .... ., ....... ~. ~ r
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1'1
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PROJECT; BORING NO.; SB-Q,2· fll
PROJECT NO.; s;; ra ;, ~-1L DATE: ,0 In. /1 'R DRILLER: __~ I"> q

ELEVATION: FIELD GEOLOGIST:
WATERLE'IELDATA:

(Date. rime & Condltlon~)

MATERIAL DESCRIPTlON 9 NJcaI
t\,ow," IAMII.. \Yo

SAM'l' Of~TW e' O~ .fCOV'~"
"noOlOGY IC~ dIl

"c. IPt.1
~oo 1....11.. Ol""G' ~,,""V' MATERIALCO""'Tl!\lcY

1l'Y" o~ ....1 l.HGTM 10-....1
C~-OC1l CCI.C~

CLASSIFICAnON ilKS REMARKS
RUN NAADlItnS

NO.

.5"S '61- t:, 8,,).,,.., oU, t-Lr Jlt:,~~
'-II I ~

IJ.. ~'. J J- ""f Co 11&0"7 010

i,) ,t I~'" S. I ~7~ ~ J L'lu., (). 0

" "8'..·...,'".3 ( t,- :>', I;.., ~/~'1 ,.=,1/ _. r.'oe-I ",0
~~'c.:' '7 5·.,,-p~<..

'8'/1 "i q S 1.3 ...>~ ~,I~., c.1 .. ., '"" ,r~ e-I"s~~",- I".t~ tJ.o s'd 'aL-SI
II "

"

S .q J"'L Sr&"''1 .5~ I ~., '- I .. .., iVlf/", ':,(1 /J 0
Cf 1.4"-

6 - .s, I I .... ~/&i." ~,o.., ~ 13 r."'CAJ ..v, flo t=,I/

'"7 '- 11- !it",.'t" c; , / f-..., c... , " ..., Cl,D
[,

C. rf /, ~ ;~,f,'.", ,':i'/ f ... '~ I if ., oUt f" Jl~c./C.. 6,(', P ~/
v

c.; '-I Il " iJ,I:IW.., ',1 f ... ,: I c. ...,
t/

6 L.r
1O ~ ,ii,' ~;<J" c.le-7C~ 5./~ ~p, sf'
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.. ..
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ELEVATION: FIELD GEOLOGIST:
WATER LE'/EL DATA:

(Date. rime & Condltlon~)

MATERIAL DESCRIPTION- Rout I
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WATE~ LE'JE!..:::~ fA:

(Date. rime & Cc,"altlan~i
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,

....
. 'Y.
~

..

HALUSURTON NUS

•

•BORING

PAGE_OF_,
i
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•..
.'

t-1.".LLl3URTON NUS[ . BORING LOG

PROJECT: NAWG LY~i'''~ ...."".'1.$ J.", .~ BORING NO.: 5sS -o:.z. ·11S-
PROJECT NO.: ( ra l, s'";' DATE: DRI!.LE~: _....:: i) "" r3

ELEVATION: FIELD GEOLOGIST:
WATER LEVEL DATA :

(Date, Time & Condltlon1)

MATERIAL DESCRIPTION- flocK ,

...OW'" I"""" elL
I""'~I OI~TW ,. Oil 'ICOVI""

~1rl4~OGY
101~ •"0. 1"-. -00 S".."'.

04""GI 01"""'" MATERIALco"",n!C('f• Tn, oj!{
(·.1 ~lNGlM

10-.... Oil llOCX CO~Oll

CLASSIFICAnON uses REMARKS
R\lN I4AIIIllIl."
NO.

:6..>1. 7 ~<..d S ....... d7 ~ I J t- ..... I r- *1

~5
I l;!! J;l.

(3...""".. F II "....q+-I,/U.. I 0.0
'1

6
11.u.J .s iJi.-.d., s, /;.. J-w,11

;;.. 7 11/~_ ~I I AA~'" " ~ I 6.0

,

~

,"

-
~

•

•

• REMARKS -!.1.,/,;Z:..!>~9>lo..-..;e.lIl:.ile;.l,',L;1"'~~_?;;.Itp~,..:+-..:c.;;;;.t;;d:.- _
J5~5' 5«-12(& s-='j-a1=-L.lS"" tKBi Lerr"f-,d BORING----

. lt~.
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SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

, TETRA TECH NUS, INC.

CI•CI
[J
Cl

Surface Soil
SubsUrTace SciJ
Sediment
lagoon/PoneOther _

Project SUe Number _rT....__, _O 2_j-_2_.....;.{;....;&J.I,if:..J~-..;R,;;.;;.J;..;./_f
Source Numcer r..t._+_c>-__2 _ Saurce Lecamm S8 - ) 2 - !{O

_o~e-c-m-::l-'am~p_I~~a:~~=_----------,r-----~~----~------ ~
SamCle Date & TIme: I-----~-----i----------I () / ,) Ie:, '? / U ,-/)
Sarnclea cy: , t

SignatUI'e(sJ: I I
I I

sample Type "
• Lew Concemra1iDn I ICJ High Concemra1iDn I I
• GiOD

samara Oat2Cl CcmpCSJte Co1or I Oesc:no1Icn: (Sana. C:Ov. Drv. MoISt. Wet etc.l
I"i Grab· Conmcstte . ,~~ ~~'(MJ" I .5' /7'7 c.. Ie, '-f ,-,-",.'-:;' .: ~r";~u"e-AnalvslS I PreservatIVe: /
.::U::-:i~Co:-L.'::':vOM"':':"':~ I~ewx~_.4~·C=-__--I Sample l.CcaIlCn MapW iC1. SVOM I aanL ."C

U iALMaWa I·-C

.'
t/~ RCGdi"...:J D.o pi;"

x

,. ..;,



SOLID/SOIUSEDIMENT.. I'.··.·

. SAMPLE LOG SHEET
TETRA TECH NUS, INC.

CJ Surface Soil
.• Subsunace Soil
CJ Sedimento lagoon/Pone[J Other _

ouree Numcer __--..S...i+_C"-__2 _

Prcjea Site Nunmer __("/'__o-..;2;.5";...;,;;2_~<-,.f{,~(f~Ji..-_'?';';;-.J~'I~(

Source Location S(J - 02 - ! I

Jacm ~amplee: IIf' ~---+----+-----_----:,

SamCle Date & TIme: I~----+-----__:------------:ll/0 /j) /~ r; II]'!
~sam~;..;;Pl;.ea..;"",;,cy..:----.;.;.";;;;,,.,,;~-----1 !

,/J1 c;-/f- .v'avl..t;,q i

. .;.t. 0••

1":-::. ••

~.

awre(s): ·1 1 I, ,
I1't-P= ~~~ , I

sample Type 1 I
11 Lew Concemraticn , 1
:J High Ccncemraticn , ,
I Grab SAmars Oata ,
J Comocsite Color 1Oescnmlcn~ rSana. Clay. Orv. MoISt. Wet etc.: I., Grab· Comoosite

I /;7 ....,;/f .5 /~.JS .;" ~J I II .... Clc.7 ",:;n\nalV8rs I PreservatIVe: lJ"U"'-J11 -' I

J TeL. VOAa I oar...4-C Sample L.Cr:::mcn Map
~ iel.SVOAa I CWL4-C

~ Tel. Pesv~Ba 10Ml. 4-<:

X ;X X ;<-l TALMaWIS , 4-<:

..J CVlUUD8 4-<:

• /: II-f;*> 0 11"- !-r> c; d 4"'C
~·"r rf"o"",u,",

r'"t> d,.,... L'~ CQj)",~

)bS8MIUCl1S ana NCIBS ....

J OupticaU' sampta taken . -•

./~
.'

jJ~.j,."yr 0.0 .-
/17'".. . . ' ..

..
•• 0

. ~ .
o' X ,.t;,,~ ;,,.~ . -'::'~:::;I' :~...-::~~: '.

.,..r- .' .~....=.~.~..~~~., ~<: .• 0

, .' .'

..o. ". '. , .
i -:,~~~~'.~3:·

._..,,.~;;.-;~~...~~~,_.~ :i.~:'ii.: :~?- 'I;, ....:.~ ' e, ....:.:. .. .. - "~" ~"-' ... ~ .~.

•



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

Tt Cl••Cl
Cl
Cl

Surface Soil
Subsunaca Soil
Sediment
lagOOn/PondOther _

Source Numcer S;..,;..·-I-_Q...,;;;,-._2 _

Project Site Nunmer /'((:) 2)2 (ffJ - f] If

Source LccaDcn S!J - 02 - ! 2.
i Samcle Metncc:
I ";....;. -:- ~oo'" / ~a;" lerr

Oepm ~amplea:
-/

J ,-~-~-~

$,.: .

Samcle Date 6. TIme: , ,
/0 /" Ie; v 11..L(j t t ISarnplea 0'/: , I

~v'ou/~'c1
I t ,fi1t:<#
t t

Signature(s,: ., I
t t

~ s""otV~L
I t

Sample Type , I• Lew Conceuaatibtl I ICl High Conceuaatian I t• Grab sama,s Data
Cl CompcsitB Co1or I Oescnoucrr. rSana. Clay. Orv. MOISt. Wet etc..l In Grab - CortmCstte

8 r v:'-" I -/-: II 11' wi C.5~ It PreservatIVe: / I' - r; "of"" tI~I,.~
AnalvslS

(/'1.-.(' -0 rC:LV(JM I aant••·C Sample L.Ceatlcn Map
W Tel.S\lOAa GIlL .·C

"-
Tel. PesutolCB.a t .... ·-c

X ;X X ;(- TAL.MaWa t .-c
ClI- .-c-• /J ....-1;#40"'- {('cd t.t.,c
~,' .... ('" 1'-;"0"""""'

1':" d,..,. v,"" C ()j)fJ~"

JbS8Mlt&Cf\S ana Nc=as ....

:J Cupticat8 satn;2ta taDn .• -,...'
~

-j:J/.o ./?~ .. P'/~:J I O. V /,1'''' . . '.
.. :..;~.~.:..~~I

.-;. :~: :~:'·:r: '. X ):;,,--«/,...~ .~:.:j~:. ...~~~~:L
I

~~~;:~.
~~:.=.~

~.:-:
...,.,-.. ;:.:......... -;-...

..~~ .. " ~~-." ... :t-:- P.::.
~-~~~: ~.~:..

-
~~;::-. .'. - ....__ . - _,.: • c....



.. ,-, ,

• SOLIDlSOlUSEDlMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

[J•CJ
[J
Cl

Surface Soil
Subsurlace Soil
Sediment
lagoon/PondOther _

Source Numcer .;;;.f~,-I-_e..~_2 _
Project Site Number /'/6 2 j-2 r. %R] - g] If
Saurce LoC3%icn 5/1 - :; 2 - 6'3

. ..- ~x:.:." .-

samcle Metnoa:
/ ~:1;" /~S) CCnmosue Samrne Oataf" !...J .\ 000" J~/ jr;--d .fnJ....~ samela I TIme t Cclar ana Oescmmcn ,

Deom ::)amplea:

I 1 1, jl

I ISamole Date 6. TIme:
1 1f() /,) /~ '? !'f 2. 0
t t t5ameIea oy:
I t

!A./a v /..!S/ c/ t tft1e;-fI-

I I
'.

,gnalllteISJ: .
·1 I
I I,~ f:.."ao-P~L

I II sample Type
1 1

I
; • Lew Concentraticn

1 I,0 High Concentraticn
I I• Grab

samell DataCl CompcsitB
C010r 1Oescnm:rcrr. rSana. Clay. Drv. MC1St. Wet etc.lII Grab· Comcosrte

I Icl/. 7 5,·_.f:) e. ~7'J ~""::'r, 1:41
AnalvslS I PreservatIVe: f~do rc~vOAA csarx.4-C Sample LOC3I1cn MapW ';'~SVQA.I danL .·C
l-

rQ"pnWCBa ....-c
X )\ X ;(

rA.L. t.AaIaIa I·-Cl-

"- Cvanaa .-c
I I:' II-/-; ""0 " .... (-"'cd 4<>C

:;t. ' .. ,.. '/"j. 'l)'""U~

/"e. d,..,. '.''"' Cuj)t6U

.. , ..
ObsaMmCnS ana Naras . ..,

• Oupttc;mt sa•• tai8n :

-• ..58 - () 2 - /(JJl. '13, ..;' ..
' .() ~I'''' 't" ., .-:. . .~

.. ;0/.0 . I'.c~. "::J;- '.. O.
.',, . ,..

,,~~..

.~
... " ..p~~~j~,~:,~; : "'.-....~ . ...;".-....-. "'~ ,

~""
. ., -~~~.;.~--. :/iftr. X ~'!~ ;'~~..~- ~ ,- ~~....... ,: "':",:!,~~~,

.. '-. ...
' ...~ ,- - .

.,:,' -... ..:~ .... ~~ ~. '- .~~
.ct'8"e,-,;,:--,.";; ,~....a:i ---

_00 .. - '::t~ "'- .



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

Prcject Site Name Gr,...e.r A/~.l.J r Wt;rtn.".s!(U

Source Numcer S;-I-e- 2

Cl Surface Soil
.• Subsunace Soil
o Sediment
o lagoon/PondD· Other _

Project Site Number eTC> 2.)2 6ggJ - g]II

Source Location SIf - D 2 - g3 / L

SameIe Metnoa: Camccsne Samme Oata
)L7 'It--l S POO'1 / r/Q,',..!eJ5" J~/ 1c...d Iro.....fl--=5am~-cl-e--:I--:n;:;'lrne~-..,.--~ca~l~or-a-n-a"'!!!o-es-crmn--o-n---;

Deem Samplea: t I
. 12/ I I

Samcle Date &. Time: I I
io In /e;'l ·I'IJS" Itt

samare Data
t I

I I
I I

, Oescm::mcn: tSana. Clay. Drv. Moist. Wet etc.l

I I

Coler

AnalvslS I PreservatIVe:

Signawre(s): _ . i
I

sample Type
• Lew Ccncentratian
Cl High Ccncenaation

.Grab
Cl Composite
n Grab· Corrmcsrte

~...~TC::":,,I.-::V~OAa~ +aanc~.....·~C~__-I Sample L.OC3Dcn Mac
... iCl. SVOAa I GaIL .·C

_ TCl. Pnut"CB.a aanr. 4-c
_ TALMawa I.-C ·x x

....~._--------+-------I
~O~ ana NOIBS

Cl Oupljc;rta sampte taDn ~

-.

,---------------.,;;......----"--~-,_._ ..---_..........-._-------



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

CJ Surface SoiJ
.• Subsunaca Soil
CJ Sediment
CJ lagoon/Pond[J Other _ ..'

Project Site Name r:;rt>-e r IUA/.J' fA.krJn',..s!CU

Source Number S;-I-e... 2

Project Site Number eTC) 2.5""2 6Kg] - KJIf

Source Loeaticn S (j - D 2 - g'l
Sarnele MetnOc: Canmosue 5amcte Oata)L1/-I spoon / dq;" /err .rkel ..(G"d Ira....' samele I lime Cclor ana Oescrn:nenOepm Samplea: I I ,'-/1

I I
Samele Date & TIme: I Iiu /0 1'1<;( /.r2.D : t t I5amplea cy: , ,

fitafl- L.Vao/£"1 t
1

Signawre\sJ:
••

~~~
t t~
I

&ample Type I
• Lew Concentraticn tCl High Concemrcttion I I
• GraD SAmclB DataC Composite Coler -I Descm:mcrr. rSana. Clav. Orv. MoISt. Wet etC.ln Grab - Comcosite , J)/f..; c/47 w,-/i t:.r~ c,..d ro cf- £4.9.\AnalVSIS I PresBrvaUVB: Iftl J,o'-"

Tel. VOAs csant.•-C Sample LOcatIOn Map...
... TCl.SVOAs 08IX. 4-e

... TCl.Pestl~ CIanL 4-C

.X )( X ;<TAl-Mews 4ee...
.... CyatUQ8 <lee

• /J,..-1-,-*,0"""" Lrood 4<>C
:;:z.',,~ iiro"",u,",

r-<> d,.., .. v,", COj)~~r

.. . .
. . . ..Cbsarvauons ana Nates .,

..

[J Cu~lieatesampta taXen ~ -..

~ I'~0. .,R~ Co d;,..J f ". D /t"~
..

.. X ;:;,,~ "'~~...
:

~. .'. .



Supplemental Investigation Sampling
Surface soil samples

(SS-xx-xx)
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SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

~--", TETRA TECH NUS, INC.

•oo
o
CJ

Surface Soil
Subsunace Soil
Sediment
Lagoon/Pond
Other _

Source Number_...,;;;;;,S.;,,;";'.;..e.;;.---=2~ _

Project Site Number (---To 2)"2 (?8J - '?]I/

Source location S- 5 - () 2 - 4. D
Sample Metnca:

jl-ccl /,,,,J Irc,",(f
Comtlosne Samcle Oataf".',': C(l."r, / r!.. ;,,/<?'H samele TIme f Color ana oescnonon ,Oeptn Samplea: I

(. _/2"
I I()

Sample Date &. TIme: I
/ () /, ~ /78 10/ S- I I

Sampleo oy: 1
/11 r.-IT- iN00 1-{;,,01 I

I
Signawre(s,: f

I I
~ ?""~~ I

sample Type I• Lew ConcentrGtian I
0 High Ccncentraiian I• Grab Samele Data
CJ Composite Color Descrnmcn: tSana. CleW. orv. Moist. Wet etC.ln Grab - Corrmosite

~J, ~;•..,,, ), Ii; c Ie? (.,v ,Ii 5 r C.'7 Jr~vp (AnalVSIS I Preservative:
i....

Tel. VOM aant.4°C Sample t..ecaDon Map
.... TCI.SVOAa csant. 4·C

TCI. PesliPCBs csant. ..·C...
TALMewa ..-C
CVaNGe "·Ci....

• A"f.,..·..., Lt!c.d .;l:",c <I'; C

I' c;"/,..",' '"' (J, '0"':"""
rU()I?f>r

..
Observauons ana NCUIS .,

CJ Duplicate sampte taken ~ -
1/IJ ;(e 4 d, "51 J O. 6 f(71'"1

..

'':;;'::.
. . ', ,. ·,~".T~:,~..;:,;.., ..... . ;'i .~ ..



SOLIO/SOIUSEDIMENT
SAMPLE LOG SHEET....--a:., TETRA TECH NUS, INC.

•oo
o
CJ

Suriaca Soil
SubsunaCB Soil
Sediment
Lagccn/PondOlher _

Project Site Name -,6_c-_~'_i>r_",_(J_A~c.;...;c.~i_.v_(:;_'_hl ...i ",.-,1..."_'/"__
Source Numcer __5;;;;.,;,,1...-t...;e...;......;;;2;..-. _

Project Site Numcer ~C_7D..;;;;;.....;;;2.;.;;;s..;Z=__....;:,r.:.;8~J:.::.3_-.,:;8::..:J;,../;..,1

Saurce l.o=an _..,;S....;;5;;.....-_O~2_-_4;../~ _
SamCle Metnca:

i.o~dl
camDCSm! Samcte Oata

SI'I.-f J /?r>Or, / ~~&.lj(>H r';'~p / ;'c,..;f 5amcle I TIme t CGIcr ana Oescr:=:cnDecm Samplea: I I 1,
- 12 " I IV)

Samcle Date & TIme: 1 1
/, , /,.~ /-:;:;1 111.r t t

5amclea cy: 1 t
t t

~'1 .,.77' '-./00 /r<.r d
I I

ISignawre(s}: ·1 t
t t! Jl>.~ ~~~<-
I t

i sample Type 1 1• Lew Ccncentraticn t I[J High Ccncentraticn t I
II GraD 5amciB Oat3 tD CornpcsitB CojQr t Oesc::rnmon: rSana. C:'v. Orv. MoISt. Wet etc.l IT"i Grab· Conmcsne

I !J. . C/"'7 ...,j~ /u<1. +:"c..5""~J IAnalvsts I PreservatIVe: brOlooo.J/I S"7
0 iCoVOAa I CWX.•-C Sample L.Cc:imcn Map
LJ 7Cl.SVOAa I CIaIL.-c
0 ic. Pesu...caa t uar...-c
U iALMataIa t·-c . X X ;'( XD C.VIIIIIG8 t .-c
• /,,,,-1... • ~ ... Lf'."'" ~"r t,r"C

r~,,/.. , ... ;' rJ.,.,.. ......
/. ,,"'#,

.-
I- ..

. .. ObsaMlDDnS ana Ncaa ..

CJ CupticaU' S8Ji4D" .• -
jJlO /'..ed. "'':; 0.0 !'f?'"

,
~ .. ,'~.' .... , .. '._.' . .. ~~/; ..~ .•4.~~.

) .... ~ ··Si
)( ........,.,.,.... .. , • • p ~"""oO ~_ .. :-

" :- ' ..: "':,i;

~;.:
..~,: _. - ~. -f.~~••:;,; "t:.~

\ .....;; .:S - . '~~'~'~~~' .. ':f\-:;::~ . 1 •••.<~'1~.: .2:.--:, . - -' .01'••..- ~ .'..~"".N:.: ... ' ....• -...- _-.:." ·.·r~~· " •.•' .... __ ',:_ .: r.



SOLIDlSOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

Project Site Name 6/"",,- ,vAl,) C IYarht,,,r!-p.r

Source Numcer 5, ...;.~ 2

•[J
[J
[J
CJ

Surface Soil
Subsurlace Soil
Sediment
Lagoon/PoneOlher _

Project Site Number CrO 2. S"l <' g8'3 -~J //

Source Lecnion 5 5 - 0 2 - '-I 2.

Ssnml8 I TIme t CGIor ana Oescr:=on
I I
I I
I I
I tI----:-----r---

/720\
' Samcle Date & Time:

I" /,~ /91'1

I Deem :Samclea: ,i . , ~,----~-----+---------~I :0 -12'

I Sarnclea cy:
I

: ~1 Co 7;' '-'00 /r:;; r J

.....

.. ~._"..~ ~

nawre(s,: I t, I;;.~' 't:v-...t~L..- ., I
sample Type I I• Low Concemraticn t I

Cl High Ccncemraticn t I
III Grab samels Data
Cl C~cstte Co1or I Descrnrocn: tSana. Clav. Drv. MoISt. Wet etC.l IiT Grab· Comcoslte , Ib~o'-l"·Ir-r,, -'"

~/., .,J~. I

5rav~ I ~.I oI"7l(, /'" j t. IAnalvslS I PreservatIVe: -- c.J':--' Ir-
TC~VOAa I GaIL .·C sample l..Oeatlon MapI-

- 7C1.,SVOAa I ClUL.·C

- TeL. Pesvt"CS& ,-..-c
.... TALMawa ,.-c X X X X... CVlllllD8 I .-c.. A,.,.,t.... •...... L,..III .;.".. c I I.I"C

r ..... ;/... , ... ;, ,r J, ra ...... 1ft

1'. " 1'/",-

ObSaMIDMS anaNarat ..

C Oupt=nB i8I'I'IptII tD8n .
• -,.1

,;

~..a'Jp""
...

.j:?/O ~ <;A 011
:'--' O· - ..

J"- '"' .. r.

-
£" )(' /~/""t:. ~;;;:c;C:~,> •

, .. - ,.-1- :-

. . ..'"!:..~:-.<; ..~:>:::jf,.~.
..~

.. :J" . ,_ ~:. __ ..,.#.;.J..:-:-.:.&.... l"~~',- - •.~ c .. ~ : _.. . . '."~:" • ~•. "••, .•'l • ~_f;-:..r ..:....:D.....~. ....,,- 0" .. ~ ..-



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC. -

1---'4 •[J
[J
[J
[J

Swiace Soil .
Subsunace Soil
Sediment
LagoonlPondOther _

S 5 - 02Source Locnion
-~---......;..;:;;:....._-

Prcjea Site Nunmer ....(_7i_D-....,;;2.;;.;s...;;Z;....-.,;,;:(~8~t.~J_-....:S';:.;;J~/;..,1

'-13Source Numcer S, -t~ 2

rn _t2 d

Samele Memcc: 1_-:::"~~_-:-_~CCJ~nmCSl__Ite~S_aJ_mc_l_e=o~ata;;;:.._~ -\~r~/'I;.;.'f-~-:-..;,r~'l');';'b"__/..;51,,;,-."_"~_/(>...;,J.;.r-:.);.;;.~~e_/....;..,.;_t: ,.",1..;0.....;.,+_-";.,....._d~·_...;sanm~;,;;;,;,;le::;...-+_~n;.;;u.;,;;;.ne __t CoSar ana Oescn=cnDeem ~amplea: I
I

Samele Date 6. Time: I
If' /, '. / -; '!I !'1S"..) t

_Sarn......p_lea_C'f_: I-----=------r:,---------!~ /.11 e:.-T:- l-/oe /h.r J 1
Signature(sJ: I I, I

J?.P=-- ~.........;/~L-

sample Type I
• Lew Conc:enntiDn ICI High Ccncemr.mcn I
~'I GraD 5amcle Ooam I .CI Composite Cc1cr I Oescrnmcrr. (Sana. Cldv. Orv. MoISt. Wet erc.l III Grab· Conmcsite I·A.-n-a-lv;.;s..ls-------~1P~res--.rvatrV--.-:--+terl- .;ro ..../i :;. (./.7 c !C.7 :~.;li. :v(15 <.-d qpJk/-i.
~01~i~C~l."='v~OAa~_---- ....I~aant.~-·~·C=__--__i sample LecaDCn MapU 7Cl.SVOAa I ant. .·C

x )( x

-".....,._-------+-------1

,.~~ ...'--_.' ..-.c:&!.,..



Surface Soil
Subsurlaca Soil
Sediment
LagccroPonaOther _

•CJ
CJ
CJ
Cl

SOLIDlSOIUSEDIMENT
SAMPLE LOG SHEET

~--~, TETRA TECH NUS, INC.

It
Project Site Name """"6...0..1'_1>I_,,,;.,r~/tJ.;.:4;..l,J....;C;;;;..-.;;,W;;.;;.(; I";.;,M;.;.;i';';'A;:.;r1._I'_r__

Source Numcer __S__I_-!-_~ 2 _
Project Site Numcer [7"0 2. S l (" 8'~3 - '8J /f

Scurce LccaziOn 5' 5 - 0 2 - L.{ Lf

Samele Metnco: I Ccmccsne ~amtne OataS/,;,"-f ;''''''0'' / ;f~"~/(>H riel". / )":-d ,;-,.,..d--5am~-e-le-~I--n=Im8~---t~--C~:.aI"a-r-a-na-o-es-cm:u--c-n--!
Deem Sampleo: , I Ih - 12,1 ~----~l------l~-----------;

i: \
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SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

~ TETRA TECH NUS, INC.

\.•
ooo
o

Surface Soil
Subsurrac:e Soil
Sediment
lagoon/Pond
Other _

Source Numcer S..;.,..;,-I-...;.f?';;;....-.;2~ _

Project Site Number ~(_71;,;,:':).....;2...;.S-..;;2;;..,-._,;.(~3'.:;.~,;::.J_-,;;;.:1_3_//_

Source Location _..;;;S....;5;;..-.-_Q_2_....:.'-I.;;;;;S'";,.-.. _

Samcle Metnoa: Comocsne Samcle Oata
S/,!.f :: r?[) bl""t / rr':;",,/r>5S JI-ef' / J.c,yJ -Ir~_d Sarncle I TIme I Coior ana Oescr.:::IcnDecm Sampleo: , I I,

- /2 " I I'0

Samcle Date Or. TIme: I t
/, 1 /'.: /-;1( /j-~s- I I ISamplea oy: I I

I I/-'1 <::;--j;' <-'/00/"<"" J I I
Signawre(SI: ·1 t

I Ip.~. 't:v~~<--
I I

sample Type 1 I
III Low Concentration I tD High Concemration I I
II Grab samcle Data
CJ Composite CQicr t Descnoncn: rSana. C:av. Orv. MOist. Wet. etC.l In Grab· Comocstte

I !~ ...., ;..;! //( /Y1</~,..,,," ( IAnalVSIS I PreservatIVe: (r- rI ~rO\N '"I jc",r:1-7 r.
.... Tel. VON I Cant.4·C Sample L.CC3nCn Mac... 7Cl.SVON I cant. 4"C
.... TC1. pesu~aa t oarx. .·C

X )( )( ,,... TALMews I··C /'\... Cvamaa I··C

• /1,,-1. ... ,"' ...... L~ ..d ~,"'( £,IvC,

/!"rI,.,6..0:' ('" /. ,..~,. .... ,., t
/. I'I1P(_L

..,.,,,....
C>1~.iervaucns ana Nal8S ..

CJ OupUeatB sampta taken ~ -

X h,,~/""o:..
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ATTACHMENT 3
Sample Location Figures

(Field Maps)
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AITACHMENT 4
Statistical Analysis of Verification Sample Results

Surface Soil
Subsurface Soil



TABLE

RME EXPOSURE POINT CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS IN SOIL
AREA A, SITE 2A, SURFACE SOIL DATA
NAWC WARMINSTER, PENNSYLVANIA

"~i, ' Rll$Una!!t§h!!~M~ ,r ~'~bI~
"i·~ ~~,~~'iS,~,,:_,;A~ ~';~"l',:':::'l;~r)~"

'jj; ~1 ,~" ,"c,. iW-Tbl8' i' "T:'"CN_R'
t.i; rJ. " ,... ,.~ '.' ' •.•• '·... 1 ~~ "~:HA!...."4,.t:l";i·I~~Gjf.J~

"~,,p,!r~!!,et~c (as~um~ l?lln~'!TI') I ~'~~~~'\' ~'~~~'_I_ ~~1 ~ _ I----~'~~?~
nonparametric (assumed lognorm,) 0,4147 0,891 ~911 ~ 19~9

~r.!~;i j'l ~AriIhIl18tll:";I' ,U~1l5 ~'"~,;;;l#;UIQ,''~, ,1 ~'~iJt.~,:1 f,;. ~~,:"~,'~e6ij',~,,'
';"~ ,$"1o"'I\I'''J~ ~"""J!l"dl (;11'1

,, ,!Iiif ,'" ,,~~ ~ew."*;~lICl)!XIl,Af!1I'!:

1~~"--' I.. -~U--'I---:M- -

'LM~um"l
~p.6S~sll;!

.~~~~
198

7350

lii\~~9!Stkf·;

~~~@~~ax)
48.4
4810 ,

Notes;

Unns are mglkg
Number 01 sample results exdudes rejected data or blank-quald,ed data Duplicates are consolidated into one result. Non-detected results are treated as present at one-hall the detection limit in all calculations
Statistical distribution 01 data is determined using Shapiro-Wilk test lor n <= 50, Shapiro-Francia test lor n > 50. Statistical significance level is 0.05.
For N> 10. a normal distribution is assumed d the test statistic W-norm is >= than the relerence value (W-table), and W-norm. > W-Iognorm,
For N>=10, a lognormal distribution is assumed d the test statistic W-Iognorm, is >= the reference value (W-tabfe). and W-Iognorm, >= W-norm, A lognormal distribution is assumed d neither distribution is >= the reference value,
·For N<10. the maximum concentration is selected as the representative concentration, although the litled distribution type is shown lor inlormation only,
H-values and standard deviations oIlog-translormed data are used to calculate the UCl d data are assumed to be lognormally distributed, Student's T-values and standard deviations are used lor normally distributed data,
Arithmetic mean indudes posrtive detections and non-detected resulls (detection limits are divided by two)
The representative concentration IS selected as the lower 01 the 95 % UCl on the mean and the maximum positive site concentration,

Waa2ssda,x1s Page 1 10/29/98 12.23 PM



samples: .... __._---
VS-2A-01S
---- -----~

VS-2A-02S-- ... _--_.. -- - .~ -.----
VS-2A-03S"__.... 0_ .
VS-2A-04S----_.. __ .._- --VS-2A-05S-----_. --
VS-2A-06S
VS-2A-07S------
VS-2A-08S--- - -_ .._---
VS-2A-09S
VS-2A-10S
VS-2A-11S----
VS-2A-12S-- -:-
VS-2A-12S-DUP----
VS-2A-13S--------
VS-2A-14S
VS-2A-15S
VS-2A-15S-DUP----- ."_.._-
VS-2A-16S
VS-2A-17S
VS-2A-18S
VS-2A-18S-DUP
VS-2A-19S
W-2A-01WA
W-2A-02WA
W-2A-03WA

Sheet2

Page 1



TABLE

RME EXPOSURE POINT CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS IN SOIL
AREA A. SITE 2A. SUBSURFACE SOIL DATA

NAWC WARMINSTER, PENNSYLVANIA

14.7
1090

30.2
2060

14.7
1090

6.48
291

metlc:', I"~':Up'per 95 .~i"I';'.'Ualdmum. f, I".,;,;,,~epresenta1lve ...ll:~1"t~' r. '?n,qt~It!;i'~,:.. ?~'71';.': ~plfi"'l!f1~H!.. I:ili\:r1 )~~~.~h.,·W~':',j"'.·li~':>'!·j~h;·\"
',f!, .._:_.'~·~~:i Ii ~:~~~~,.. ,'~ 1~~~)~.;~( ~ffet~r;~::;
i~~~e#~: '(UC~),~~~~\ '~cii!1lr~ (l~'of"'Gl~Max)

1.34
1.59

'1."~~~1
~~~~;~~

Km-l'~~ci~
..!9!9mmY'tJ'!lbli:

0.5783
06094

W-f1onn!i

Resul1s .R!§hallil1:l;Wllk .or, 'i
'~ri~I~T$

Notes:

Units are mglkg
Number 01 sample resutts exdudes rejected data or blank-qualijied data. Duplicates are consolidated into one result Non-detected resulls are treatea as present at one-hall the detection limit in all calculations.
Statistical distribution 01 data is determined using Shapiro-Wilk test lor n <= 50. Shapiro-Francia lest lor n > 50. Statistical significance level is 0.05.
For N>10. a normal distribution is assumed ij the test stallstic W-norm is >= than the reference value (W-table). and W-norm. > W-Iognorm.
For N>=10. a lognormal distribution is assumed ij the test statistic W-Iognorm is >= the reference vafue (W-table), and W-Iognorm. >= W-norm. A lognormal distribution is assumed ij neither distribution is >= the relerence value.
·For N<10. the maximum concentration is selected as the representative concenlrallon. allhough the fitted distribution type is shown lor information only.
H-values and standard deViatIOns oIlog-translormed data are used to calculate the UCl ij data are assumed ta be lognormally distributed. Student's T-values and standard deviations are used for normally distributed data.
Arithmetic mean indudes positive detections and non-iletected resulls (detection limits are divided by twa).
The representative concentration ,s selected as the lower of the 95 % UCl on the mean and the maximum positive site concentration.

Waa2sbda lds Page 1 10/29/9812:24 PM



samples:
VS-2A-01F
VS-2A-01FE
VS-2A-01WE
VS-2A-02F
VS-2A-02FE
VS-2A-02WE
VS-2A-03F
VS-2A-03F-DUP
VS-2A-03FE
VS-2A-04F
VS-2A-05F
VS-2A-05WE
VS-2A-06F
VS-2A-07F
VS-2A-08F
VS-2A-08F-DUP
VS-2A-09F
-- - .. ------
VS-2A-10F
VS-2A-11F_._-- -
VS-2A-11 F-DUP-_._--
VS-2A-12F
W-2A-04WA
W-2A-05WA

Sheet2

Page 1



TETRA TECH NUS. INC., 0-'"'' ""

600 Clark Avenue. Suite 3. King of Prussia. PA 19406-1433
(610) 491-9688. FAX (610) 491-9645. www.tetratech.com

C-51-12-8-52

December 28. 1998

Mr. lonnie Monaco
Naval Facilities Engineering Command (NAVFACENGCOM)
Northem division
Environmental Contracts Branch, Mail Stop No. 82
10 Industrial Highway
lester, Pennsylvania 19113

Reference:

Subject:

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

Verification Sample Results. Excavation 2B
Naval Air Warfare Center (NAWC) Warminster. Pennsylvania

Dear Mr. Monaco:

Tetra Tech NUS (TtNUS) sampled the subject excavation on December 17, 1998. Three sampleswere collected and analyzed for Benzo(a)antracene and Indeno(1,2.3-cd)pyrene. These sampleswere collected to supplement the samples collected on November 19 that were analyzed for fullTarget Compound List (TCl) and Target Analyte List (TAL) parameters. The verification sampleswere collected from the one-foot depth interval on the sidewalls of the excavation. Analyticalreports are attached to this Jetter. The results have not undergone a full data quality validation.

The results were compared to the clean-up goals established for each compound. All results arewell below the clean-up goals. The maximum Benzo(a)anthracene concentration identified was380 ug/kg. The clean-up goal for this compound is 2.300 ug/kg. The maximum concentration ofIndeno(1,2,3.-cd)pyrene identified (estimated) was 280J ug/kg. The clean-up goal for thiscompound is 1,100 ug/kg.

It is recommended that no further sampling or excavation be conducted in this area. It is furtherrecommended that the excavation be filled with clean backfill material.

Res~ Iy;

4~enn
P ject Manager
,
GG/ejc

C: Tom Ames (NAVFACENGCOM)
Steve Lehman (NAVFACENGCOM)
Darius Ostrauskas (EPA Region 3)

April Flipse (PADEP)
Jeff Orient (TtNUS)
Neil Teamerson (TtNUS)



QUANTERRA INCORPORATED

PRELIMINAR~ DAIA SUMMARY

------------------------------------------------------ ------------------~ ....._------_.-------
The results shown below may still require additional laboratory review and .~ subject to
change. Actions taken based on these results are the responsibility of t"-e ~ata user.
------------------------------------------------------------~----_._-----_._--------_.-------

PACE 1
Date Reported: 12/23/98

Ietra Iech NUS, Inc
NAWC WARMINSTER, PENNSYLVANIA
Project Number: CTa NO. 0252

REPORIING ANAL~IICAL

..PAR-.uA.!.!r.~....1E....T..I::lER.u._ RESULT LItHT ~UNu.I..TuS,--__ .....~'IILJm..u::aiO"'*'Dc-- _

Lot #: C8L160120

Client Sample IO: VS-2B-01
Sample #: 001 Date Sampled: 12/17/96 12:50 Date Received: 12/18/98 Matrix: SOLID

Semivolatile Organic Compounds by GC/MS
Benzo(a)anthracene 310 J
Indeno(1,2,3-cd)pyrene 220 J

380
380

uq/kg
uq/kg

Rcvi wed
SW816 8270C
SW846 8270C

~ Est1mated result. Result Js less then RL.

Inorganic Analysis
Total Residue as

P rcent Solids
87.8 %

Reviewed
HCAWW 160.3 MOD

C11ent Sample ID: VS-2B-02
Sample #: 002 Date Sampled: 12/17/98 13:15 Date Received: 12/18/98 Matrix: SOLID

Semivolatile Organic Compounds by GC/MS
Benzo(a)anthracene 380
Indeno(1,2,3-cd)pyrene 280 J

360
360

ug/kg
ug/kg

Revi.ewed
SW846 8270C
SW846 6270C

R••u1t. 8nd reporting 11uJt. ~.ve been edju.ted for dry we1ght.

~ E.. l .... 1Md ' .....w.l. Ih.....ll ... 1...... u_, AL.

Inorganic Analysis
Total Res~due as

Percent Solids
91.9

Reviewed
MCAWW 160.3 MOD

Client Sample ID: VS-2B-03
Sample #: 003 Date Sampled: 12/17/98 13:35 Date Received: 12/18/98 ~atrix: SOLID

Semlvolatlle Organic Compounds by GC/MS
Ben~o(a)ar.thracene NO
Indeno(1,Z,3-cd)pyrene 37 J

390
390

ug/kg
ug/kg

SW846 8270C
SW846 8270C

Reviewed

A....it. and reporting iiuit. have been ~ju.t.d tor dry weight.

~ f.t~ted re.ult. Result 1s 1e•• ~en AL.

(Cont~nued on next page)



QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

------------------------------------------------------ ---------------~~-_._~.,._-_ .._----------
The results shewn below may still require additional laboratory review and 3~~ subject to
change. Actions taken based on these results are the responsibility of the data user.
________________________________________________ • u _

PACE 2
Date Reported: 12/23/98

Tetra Tech NUS, Inc
NAWC WARMINSTER, PENNSYLVANIA
Project Number: eTO NO. 0252

REPORTING ANAL~!::AL

..PAR.-.AwM,;.;E....T....ER<.U... RESULT LIMIT .l£UNu,I...ToII.IS"--__ ....M.....m~QocaD"-- _

Lot #: C8LIBOl20

Client Sample 10: VS-2B-03
Sample #: 003 Date Sampled: 12/17/98 13:35 Date Received: 12/18/98 Matrix: SOLID

Inorganic Analysis
Total Residue as

Percent Solids
81.9 %

Reviewed
MCAWW 160.3 MOD

Client Sample ID: W-RB-121798
Sample #: 004 Date Sampled: 12/17/98 14:15 Date Received: 12/18/98 Matrix: WATER

Semivolatile Organic Compounds by GCjMS
Indenc(1/~/3-cd)pyrene NO
Benzo(ghi)perylene NO

10
10

ug/L
ug/L

SW846 8270C
SW816 8270C

Reviewed



TRANSMITTAL FORM
Foster Wheeler Environmental Corporation

TO:

DATE:

SUBJECT:

Steve Lehman

Tom Ames

12/2/98

NAWC Warminster

FROM:__---.:J=.:o~h.:.:.n.:...M:.:.:.:::a.::l.g.:::.;ee:::._. _

FWENC

The following item(s) are transmitted:

Items:

Revisions
v"'fopies

Others

Review·
Comments·

./'fIlformation
Use
Other

Courier
Pick-Up
Mail

vHlfrld Delivery
Other

• If for review and/or comment, date return requested:

No. of
Copies Page Nos. Item Description Rev. No., N/A Analytical data for Site 28

Additional Comments/Instructions/Notes:

Sample S2BWC201 is oily gravel material collected 2-1/2 ft below grade

Sample S2BWC202 is black asphalt-like material collected 5-1/2 ft below grade

Signature: Date:

/~/.?lt?



CHEMTECH

Lab Name: CHEMTECH

Fax:2015671333 Nov 24 1998 9:56 P.02
1.'\ SA_IV!PL£ NO.

YOLI\TILE· ORGANICS ANALYSIS DATA S;;::::T r-·-";;-nWC201.

Contract: FOSTER 'WHEELER ENVrRONMENTAL

Project No.: 9804r\J

MaL";.x: (soil/water) SOIL

Site: --- Location:

Lab Sample iD: 060843

Sample \\'t!vo!:

Level: (low/med)

% Moisture: not dec.

__5,,,,,-O_(g/mL) __0_

LOW

13

Date Received: 11120/98

Date Analyz~d: 11.'20/98

1.0GC Co1~: RTX624-------- ID: 0.53 (mm) Dilur.ion Factor: ----
Soll Extract Volume: (uL)---- Soii Aiiquol Volume: ---- (uL)

CAS No. Compound
Concentra:ioD Cnits :
(uglL or ugIKg) ug/Kg Q

75-71-8 Dichlorodifluoromethane 1.9 U
74-87-3 Chlorometha."lc 3.8 U
75.Q1-4 Vinyl Chloride 2.1 tJ
74-83-9 Broroometlwle 4.3 U
75·00-3 Chloroetbane 5_7 U
107-02-8 Acrolein 5.7 U
75-69-4 Trichlorofluoromeiliane 1.3 U
75·35-4 1.1-Did-Joroethene 2.2 U
67·64-·1 Acetone 5_7 U
75-15-0 Carbo:l Disulfide 5,7 U
75-09-2 Methylene Chloride 1.1 U

156-60-5 tTans-l.2- Dich1oroethene 4.9 U
107-13·1 Acrylonitrile 5.7 U

75-34-4 1,l·Dichloroethane 1.5 U

590-20 0

'
2,2·Dichloropropane I 11 U

156-60-5 cis-1,2-dicbloroethene 2 L'
74-97-5 Bromochlorornethane I 2 Uf

67-66-3 Chloroform 1.4 c:
71·55·6 1.1.1-Trichloroethane 1 L'
108-05-4 V iny! ACet3le 57 U
78·93·3 2·Butanone 5.7 U
56-2.3-5 CuOOn Tetrachloride 46 U
563-58-6 l,l.Dic."tJoropropene 1.3 U
71-43-2 Benzene 1 1 U

107-06-2 1,2·Dich1oroe:.3:..'1= 11 I l'
79-01-6 Tricbloroethene 3 U
78·87-5 1.2-Dichloropropane 39 e
74·95·3 Dibromomethane 1.7 tJ
75-27-4 Bromodichlorometbane 1.1 C
110-07-3 2-CrJoroelhvl Vinyl Ether 5.7 L:
10061-01-5 cls-l.3-D1Chloropropene 1.1 l:

108·88·3 Toluene 1.4 II

lOO6i-02-o tr:uls· i .:;.D;chloroprope~ , ,
"... u

Page 1 of 3
FOR.:\'l I 'lOA 3/90
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P.03
~A;Y1YJ..l:. .!'lV.

9:57Nov 24 1998
1A

VOLATILE ORGA1~ICS ANALYSIS I>ATA SHEET

Fax:2015671333
L.

CHEMTECH

Lab Name: CHEMTECli
S2BWC201

Contract: FOSTER WHEELER ENVIRONMENTAL

Project No.: 9804NJ Site: --- Location: Group: S2BWC20

Sample WI/vol: 5.0 (g/mL) (j

. Level: (lowimed) LOW

% Moisture: not dec. 13

GC Column: RTX624 10: 0.53 (nun)

Soil Extract Volume: (uL)

Matrix: (soiL'water) SOIL Lab Sample 10: 060843

Lab File 1D: M82A9.D

DOlte Received: 11/20198

Date Analyzed: 1'1120198

I>illltion Factor 1.0

Soil Aliquot Volume: (uL)

CAS No. Compound
Concentration Units:
(ug/L or ug/Kg) uglKg Q

79-00-5 1,1,2-Trichloroethane 1.6 U
108-10-1 4.Methyl-2-Pentanone 5.7 U
127-18-4 Tetrachloroethene 1.3 U
142·28-9 1.3·Dichloropropane 1.4 U
124-48-1 Dibromochloromethane 0.8 U
106-93·4 1.2-Dibromoethane 1.8 I U
591-78-6 2-Hexanooe 5.7 U
108-90-7 Cblorobenzene 1.3 I U
630-20-6 1,1.1,2.Tetrachloroe:hane 1.4 U
100·41-4 Elhylbenzenc 1.3 U

1330-20-7 m&p-xylenes 2.6 U
95·47·6 p.xylene 1.4 U
100-42·5 Styrene 0.2 U

75-25-2 Bromoform 0.6 U
98-82·8 :~opropylbenu:nc 1.5 U
108-86-1 BroDlobenzene 1.1 L'
79·34-5 1,1,2,2-Tetrachloroetham: 1.8 II
96-18-4 1,2.3·Trich1orop;opane 2.9 U

103-65-1 n.Prop)·Ibcu2:ene 1.5 U
95-49-8 2·Chlorotolueue 1.3 U
106-43-4 4-Chlorotolucne 1.1 U
108-67·8 1.3,5·Trimethylbenzene \8 U
98-06~ len-ButylbenZene 1.4 L1
95·63-6 1.2,4-Trimethylbenzeue 1.8 U

135-98-8 sec-B\ltylbelUeoe 1.4 U
541·i3-1 1,3-Dichlorobe:1Zeue 1.4 U

99·87-6 4·lsopropyltolu~e 1 U
106-46-7 JA-DIchlorobenzene 1.4 U
95-50-1 1.Z-DichlorobenZcne 1.1 U

104-51·8 D-Butylbe:lZCI:e 2 U

96-12·8 1,2.Dibromo-3.chloropropa.:lc 5.7 U
120-82-1 1.1,4.Trichlorobenune 1.4 U
In-68.3 Hexaehloroouudiene 1.1 U

Page 2 of 3
POR~ 1VO.~ 3;90



CHEMTECH . Fax:2015671333 Nov 24 1998 9 :57 P.04
lA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET I
S2BWC201

Lab Name: CHEMTECH Contract: FOSTER WHEELER Er-."VIRON1-.·fENTAL

G

Project No.: 9804NJ

Matri,: (soiVwater)

Sample wtlvol:

Level: (low/med)

% Moisture: not dec.

Site:---
SOIL

5.0. (g/mL) ---
LOW

13

Location:

Dale Received: 11120/98

Date Analyzed: 11/20/.98

1.0GC Coium.D: RTX624-------- ID: 0.53 (mm) Dilution Factor: ----
Soil E~tTact Volume: ____(uL) Soil .AJiquOl Volume: _ (uL)

CAS No. Compound

Concentration Units:
(ug/L or ug!Kg) ugtKg Q

91·20·3 Naphthalene 2.8 U
87-61-6 1.2.3-Trichlorobenzcne 1.6 U

I

Page.3 of 3
FORM I VOA 3/90



Nov 24 1998CHEMTECH
';',

Fax:201567q33
i l.t..

VOLATILE ORGANICS ANALYSIS DATA Sj-rEET
TENTATIVELY IDEN1'lfrED COMPOtn\DS

9:57 P.05

S2BWC201

Lab Name: CHEMTECH· Contract: FOSTER WHEELER El\"V1.RONMENTAL

_---.,,;.5..;..O__(g/mL) _G_~

Project No. 9804----
Maltix: (soil/water)

Sample wt/vol:

SOIL

Site: --- Location: Group: S2BWC20

Lab Sample 10: _060___.8_43 _

Lab F:lc ID: M8249.D-------
Level: (1ow/mcd) LOW Date Received: 11/20/98

% Moisture: not dec. 13 Date Analyzed: 11120/98

1.0GCCol~: RTX624 10: 0.53 (mm) Dilution FaclOr: ----
Soil Emac! Volume: ____(uL) Soil Aliquot Volume: ---- (ul,)

Concentration Uniu:
(uo/L or Ug/K2) uglKgo
~

_.
CAS Number Co:npound Narne RT Est. Cone. Q

1.

2. I
3.

4.
5.
6.
7. I

8. I
9. #' ..... ~, .

10.

11.

12.
13.

14

15.
16.
17.

18.
19.
20.

21.
22.

23.
24.

25.

26.
27.

28.
29.
30

Number TICs found'

FOR.\.11 VOA·llC 3/90



CHEMTECH Fax:2015671333 Nov 23 1998 15:28 P.09

18 S:,MPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS'DATA Sf<i::S"T r

I S2BWC201
Contract: FOSTFR WHEELER ENVIRONMENTAL

Grvup: S28WC201

1.0Dilution Factor:----

Lab Sample 10: 060843

Lab File 10: 82550.0

Date Received: 11/20/98

Date Extracted: 11120/98

Date Analyzed: 11121/98

Location: WAR~!.I:·::)·j :.: ;.::, N

pH:---

Site:---
30.1 (glmL) G---
SOIL

decanted: (YIN): __N__

1000 (uL)

__2_.0__ (uL)

N

Injection Volume:

GPC Cleanup: (YIN)

Level: (Iow/med) LOW

% Moisture: 12

Concentrated Extract Volume:

Lab Name: CHEMTECH

Project No.: 9804NJ

Matrix: (soillwater)

Sample wtlvol:

CAS No. Compound

Concentration Units:

(uglL or uglKg) ug/Kg a
111-44-4 bis(2-Chloroethyl)ettler 380 U
108-60-1 2.2'-oxybis(1-Chloropropane) 380 u
95-50-1 1.2-Dichlorobenzene 380 U
541-73-1 1.3-Dichlorobenzene 380 U
106-45-7 1A-Dichlorobenzene 380 U
621-64-7 n-Nitroso-di-n-propylamine 380 U
67-72-1 Hexachloroethane 380 U
98-95-3 Nitrobenzene 380 U
78-59-1 lsophorone 380 U
111-91-1 bis(2-Chloroethoxy)methane 380 U
120-82-1 1.2,4-Trichlorobenzene 380 U
91-20-3 Naphthalene 380 U
106-47-a 4·Chloroaniline 740 U
87-68-3 Hexachlorobutadiene 380 U
91-57-6 2-Methylnaphthelene 380 U
77-47-4 Hexachlorocyclopentadiene 380 U
91-58-7 2-Chloronaphthalene 380 U
88-74-4 2-Nitroaniline 1900 U
131-11-3 Dimethylphthalate 380 U
208-96·8 Acenaphthylene 380 U
606-20-2 2.6-Dinitrotoluene 380 U
99-0Q-2 3-Nitroaniline 1900 U
83-32-9 Acenaphthene 380 U
132-64-9 Dibenzofuran 380 U
121-14·2 2,4-Dinrtrotoluene 380 U
84-66-2 Diethylphthalate 380 U
7005-72-3 4·ChlorophenYI-phenylether 380 U
86--73-7 Fluorene 380 U
100..01-6 4-Nltroaniline 1900 U
86-30-6 N-NilTosodlpnenylamlne 380 U
122-66-7 , .2-Diphenylhydrazme 380 U
101-55·3 4-Bromophenyl-phenylether 380 U

118-74-' Hexachlorobenzene 380 U

Page 1 of 2
FORMISV



CHEMTECH Fax:2015671333 Nov 23 1998 lS:32 P.14

16
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Group: S28WC201

1.0Dilution Factor:----

Date Received: 11/20/98

Lab Sample 10: 060843

Lab File 10: 82550.0

Date Extracted: 11120/98

Date Analyzed: 11/21/98

S2BWC201
FOSTER WHEELER ENVIRONMENTAL

Location: WARMINSYER N

Contract:

pH:---

Site:---

.f .,.'

30.1 (g/mL) G---
LOW

SOIL

decanted: (Y/N): __N__

1000 (uL)

__2_.0__<uL)

N

Injection Volume:

GPC Cleanup: (YIN)

Sample wtlvol:

Level: (Iow/med)

% Moisture: 12

Concentrated Extract Volume:

Lab Name: CHEMTECH

Project No.: 9804NJ

Matrix: (soil/water)

CAS No. Compound
Concentration Units:

(ug/L or uglKg) uglKg Q

85-0'~8 Phenanthrene 380 U
120-12-7 Ar,thracene 380 U
84-74·2 Di-n-butylphthalate 380 U
206-44-0 Fluoranthene 380 U
129-O()"() Pyrene 380 U
85-68-7 Butylbenzylphthalate 380 U
91~94-1 3,3'·Dichlorobenzidine 740 U
56-55-3 Benzo[ajanthracene 380 U
218-01-9 Chrysene 380 U
117-81-7 bis(2-Ethylhexyl )phthalate 380 U
117-84-0 Di-n-octylphthalate 380 U
205-99-2 Benzo[blfluoranthene 380 U
207-08·9 8enzo[1<]fluoranthene 380 U
50-32-8 Benzo(a]pyrene 380 U
193-39-5 Indeno[1,2,3-cdjpyrene 380 U
53-70-3 Dibenz(a.h]anthracene 380 U
191-24-2 Benzo[g.h.~perylene 380 U

p ee 2 of 2
FORMISV 3190



P.03
EP~. SA.rvtPLE NO.

CHEMTECH Fax:2015671333 Nov 23 1998 16:47
1D

~ESTICIOE ORG~~ICS ANALYSIS DATA SHEE~

Lab Name: CHEMTECH CONSULTING GRUP. Contract:
S2BWC201

Lab Code; CF.EM Case No.: S1'.S No.: sr.G ~:;:).: 9804P

Matrix: (soi~/water) SOIL Lab Sample ID; ~08~3

Sample wt/vol: 30.4 (g/ml) G Lab File ID:

Extraction: (SepF/Cont/Sonc)

% Moisture: 12 decanted: (YiN) N

SONC

Date received: 11/20/98

Date Extracted: 11/20/98

Concentrated Ex~ract Volume: 10000 (uL) Date analyzed: 11/21/98

Injection Volume: 1.0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y /N) N pH: Sulfur Cleanup: (Y/N) N

CPOS KO. COMPO~"!-.I""D

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg Q,

u
U
'L'
:J
IJ

u

u
u
u
u
u

u
u
u
P
U
U
U

u
u
u

.~

'..J

.~...

1.9
1.9
1.9
1.9
1.9
1.9
1.9

20
3.7
3.7
3.7
3.7
3.7
3.7
3.7

19
3.7
3.7
:.9
1.9

190
37
75
37
37
37
37

16, l~-----------

319-84-6--------alpha~BHC __
319~85-7--------beta-BHC
319-86-8--------delta-BH~C~------------------
58-89~9---------gamma-BHC (Linca~e) __
76-44-8---------Heptachlor _
309-00-2--------Aldrin

~---------:--:------------l024-57-3-------Heptachlor epoxide _
959-~6-B--------Endo8ulfan I
60-57-~-·-------Dieldrin ------------------
72-SS-9---------4,4 1 -DDE
72-20-8---------Endr~n --------------------
33213-55-9------Enaosulfan T- __

72-54-8---------4,4'-DDD
l03:-07-6-------Endos~lf-a-n--s-~'1?f-a~t-e------------
50-29-3--·------4/41-DDT~---- --
;~-4~-5---------MethcAichlor

S349~-70-S------Er.drir.keton-e----------------
j421-3€-3-------End=i~aldehyde __
Sl03-7:-9-------alpha-Chlordane __
S:03- 74-2-------gamrna-Chlordane __
BOO:-35-~-------Toxaphene
12674-11-2------Aroclo=-1~07l~€-----------------

1~104-28-2------Aroclcr-1221
1~241-16-5------~xoclcr-1232------------------
53'6~-21·9------Arcclor-124~---------------12672-29-6------~~oclo~-124e-----------------:1097-69-1------~~cclor-12S4

11096-82-5------~Joclcr-1260------------------

r-ORM I PEST 3/~o



CHEMTECH Fax:2015671333 Nov 23 1998 16:48 P.06
. 1D EPA S~~PLE NO.

PESTICIDE ORGk~ICS ANALYSIS DATA SHEET

S2BWC201-
Lab Name: CHEMTECH CONSULTING GRUP. Contract:

Lab Code: CHEM Case No.: SAS No.: SDG No.: 9804PP

Matrix: (soil/water) SOIL Lab Sample !D: 6C843P

Sample wtjvol: 30.2 (g/ml) G Lab File ID:

% Moisture: 12 decanted: (yIN) N Date receive~: 11/20/98

Concent~ated Extract Volume: 10000

Extra~tion: (SeoF/Cont/Sonc) SONe

{uL}

Date Extracted: 11/20/98

Date analyzed: 11/22/98

Injection Volume: 1.0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y /N) N pH: Sulfur Cleanup: (YIN) N

CAS !\O.
CONCE~~RAT:ON UNITS:
(ug/L or ug/Kg) ug/Kg Q

12674-11-2------Aroclor-1016
11104-28-2------~xoclor-1221-----------------
11141-16-5------Aroclor-1232 ___
S3469-21-9------Aroclor-1242 ~~

126i2-~9-5------Aroclor-1245-------------1:097-69-1------Aroclor-1254 __
l1096-82-5------Aroclor-1260__~~.~, __

FOR."" I PEST

38
75
38
38
38
38

110

u
u
U·
U
U
U
E

SW846



Nov 23 1998 16:49 P.07
EPA 8~"'1PLE NO.

Fax:2015671333
10

PESTICIDE ORGANICS ANALYSIS DATA SHEE~

CHEMTECH

Lab Name: CHEMTECH CONSULTING GRUP. Contract:
1~~WC201DL
I~~~.__--

Lab Code: CHEM Case No.: Sll.S No.: S:JG No.: ~~O<'PP

Matrix: (soil/water) SOIL

Sample wt/vol= 30.:2 (g/ml) G

Lab Sample ID: 60843PD

Lab File ID:

Extraction: (SepF/cont/Sonc)

% Moisture: 12 decanted: (yIN) N

SONC

Date received: 11/20/98

Date Extracted: 11/20/98

Concentrated Extract Volume: 10000 (uL) Date analyzed: 11/22/98

Inject~cn Volume: 1.0 (uL) Dilution Factor: :0.0

G?C Clear:.'l.:.p: (Y/N) N pH: Sulfur Cleanup: (Y/N) N

Cl-.S NO. COMPO'LTN!)
CONCEh~RATION u~ITS:

(ug/L or ug/Kg) ug/Kg Q

l2674-11-2------Aroclor-1016 380 U
11104-28-2------Aroclor-1221 750 U
11141-16-5------Aroclor-123~ 380 U

I 53469-21-9------Aroclcr-1242 380 U
I 12672~29-6------Aroclor-1248 380 U
I
;
llC97-69-1-----·~xoclor-1254 360 U

II 11096-82-S------~xoclor-1260 160 D

FORM - PEST SW845



CHEMTECH Fax:2015571333 Nov 23 1998 15:22 P.03

PRELIMINARY RESULTS

METAL ANALYSIS DATA SHEET

Client: FOSTER WHEELER

Lab Name: CHEMTECH CONSULTING GROUP

EPA SAMPLE NO.I S2BWC201

Project No.: 9804NJ SDGNo.:

Matrix (soil/water). Soil Lab Sample ID: 60843

Level (low/wed): Date Received: 11/23/98

% Solids: 87.52

IAnaJvte Cone. m2fK2 I
Aluminum ! 7252.9331
Antimony 0.223
Arsenic 6.057
Barium 48.135
Bervllium i 0.682 :
Cadmium I 0.000 I

0.000 :

13.971 :

18062 :

447.365 :
<0.1143 ;

1173.7681

:>752.250 I

10705.3481
Chromium

iPotassium

!Cobalt I 8.3171
Copper I 23.877 !
Iron ! 17542.731 !

Lead i 68.8341
- ;

I

lM!!!ganese
iMercw)'
iNickel

IMagnesium

ISelenium

ICalcIum

0.000 '
Sodium 354.149!

I
Thalii um 1.310;

29.671 1

63.928 '
IVanadium
IZiDc

Color Before: Clarity Before: Texture:

CQ10r After: Clarity After: Artifacts:

Comments:



CHEMTECH Fax:2015671333 Nov 23 1998 15:25 P.06

oemtEOt . LABORATORY REPORT

REPORT OF ANALYSES

FOSTER WHBELE~ ENVIRONMENTAL

ONE OXFORD VALLEY
SUITE 200
l..:u;G:lCRl\"E. PA 1~v~7

T\l.1".n: I"tEG fJATSON

FRQ~EC7 ~ 9B04 NJ

SAIviP:"E NUNBER- 60645
DATE S.~~P~ED- 11/19/98
DATE RECE!v~D- 11/20/98
DEL:v~~ED BY- FE~EX

Page 1 of 1

):\lJl".:'YS::::£

C'i-:E"n CAL OXYGEN D';:,'1AlC

NITROGEN. N1XONIA
OIL &. GREASE:
SCL:::S, TOTAL

DATE: 11/23/9 8

SAMPLE I~- S2BWC201
TIME S~Y.PLED- 0915 S~~,PLE~- C~~v,

TIME RECEIVED- O~4S

RECEIVED EY- AP SAJ-tPLE ,..,..A1"RI,x- W"w

~.r:,LYS!S

ME'T"rlCD D.li.TE TIH£ EY RESv"LT UNITS

EPA HC.2 ::1/20/98 HSP 1348 r.l3/r..
EPA 350.1 11/:20/96 liP <0.1 mg/I..
El?A 4j l:l . l. ::":/21/98 HCP 9.60 tng/L
E:?A HO.2 11/20./98 Hep 643 mg/L

LABCRh70RY DI~ECT~R

'10 Route 4
Englewood, New Jel"Sey 07631
Phone: (201) 567-6868 Milt: (201) 567,'~133

515 Routs 9
Bemegat. New J~v 080J5
Phone' (609) 693-2111 Fn (609) 69s.w10



CHEMTECH Fax:2015571333 Nov 23 1998 1~:i4 P.05

oemlEOI LABORATORY REPORT

REPeRT OF ANALYSES

FCS~ER vffiEELER E~~IRO~~NTAL

C~ SXFORC V~~LEY

S:;:7E 200
~,G~0RNE, ?A 19047
A": trl: HEG WATSON

?~~:ECT ~ 9804 NJ

S;l'I?:"'E ~"Ulv:BER- 6 0 84 3
~~TE S~VjP~ED- 11/19/98
~~7E RE:EIVED- 11/20/98
DE:.I".,':::;:(ED BY- FEDEX

?age 1 of

DATE: 11/23/98

SAMPLE ID- S2BWC20~

TIME SAMPLED- 0915 S~MPLZR- CLIENT
TIME RECEI\~D- 0945
RECEIVED BY- AP SAMPLE ~_r.:'RIX· SO

ANiU.YS:S
;'.NA1...YS :$ METHO:J DATE TIME BY RESULT UNITS

:GX::TISIL:TI 1010 ll/20/98 RCP >100 Degree C
0::- ~ GREASE 4l3.1 11/21/95 HC~ 32.9 mg/Kg
TCTA:. ?ETROLEUN hi"'DRO~ONS 418.1 11/21/99 SPS 2488 mg/ifJ:J
C:RROS :·,.'ITi Y9045 11/20/98 HSF 7.90 pp. Unit
S~~::~E-REAC7IV:TY ~030 ~1,':ZO/98 SPS " 53.0 mg/X3
C;; ;..:~ :::E - REA:7r.r:TY 9010 :1/:l0/98 SPS <1.05 l';'\~/Kg

T:T;''':'' \TC-:..AT:LE SOLIDS 160.4 11/20/98 HC:tl 12085 mg/kg
S::'ID5, l)ER==:~ 160.3 :'1/2:/98 SSS 87.52 \
?;":;:)'"7 ::-:LTE? TES7 9095 :'1/20/ge H,..,t:> <1. C r.lL/kgY.

LABOrtATO~Y ~IR£~TCR

110 Route 4
Englewood. New JerM'y' 07631 ,
Phone' (201) S67~B6B Fax: (201) 567·1333

515 RoU".e 9
BameQat, New Je~ey 08005
Phone: (609) 693-211 ~ F=ax: [609) 698-0910



lA
TCLP VOLATILE ORGANICS ANALYSIS DATA SHEET

CHEMTECH Fax:2015671333 Nov 24 1998 9:58 P.06
SAMPLE NO.

Lab Name: CHEMTECH-

S2BWC201

Contract: FOSTER WHEELER ENVIROt\'MMENTAL

Project No.: 9804NJ

Matr~: (~oil/water)

Sample wtlvo1:

Level: (low/med)

% Moisture: not dec.

Site: ---
WATER

1.0 (g/mL) ML

100

Location:

Lab Sample 10: 060843

Lab File li); M8285.D

Date Received: 11120/98

Date Analyzed: 11/22/98

1.0
GC Colunm~ RTX624

.;....-~~-----
ID: 0.53 (I01t1) Dilution Factor: ----

Soil Extract Volume: ___-(uL) Soil Aliquot Volume: _ (uL)

CAS No. Compound

Concentration UnitS:

(ug/L or ugiKg) ug/L Q

75-01-4 Vinyl Chloride 50 U

75-35-4 1,1-Dichloroethene 50 U

67-66-3 Chlorofom 50 U

107·Q6.2 1,2-Dichloroerhalle 50 U

78-93-3 2-BuW\onc 50 U

56-23·5 Carbon Tctrachloride 50 U

79-01-6 Trichloroet..ltene 50 U

71-43·2 Bemene 50 U

127·18-4 Tettachloroemene 50 U

108·90-7 Chlorobenzene 50 t;

!,

FOR.\11 VOA 3:'90



CHEMTECH Fax:2015671333 Nov 23 1998 16:47 P.02

1B
TCLP SEMIVOLATILE ORGANlCS ANALYSIS DATA S

Lab Name: CHEMTECH

Project No.: 9804NJ

Matrix: (soil/water)

Sample wtJvol:

Site: ---
WATER

100.0 (g/rnL ML---

S2BWC201
Contract: FOSTER WHEELER ENVTRONMENT.-.L

Location: WARMINSTER NA Group: S2BWC201

Lab Sample ID: 060843

Lab File JD: Sl7298D

Level: (low/med) Date Received: 11/20/98

Date Ext~eted: 11122/98

Date Analyzed: I1I23l98

Ndecanted: (YIN):

1000 (uL)

100% Moisture: ----
Concentrated Extract Volwne:

Injection Volume:

GPe Cleanup: (YIN)

CAS No.

2.0 (uL)

N

Compound

Dilution Factor:

pH: ---
Concentnttion Units:
(ug/L or uglKg) ug/L

1.0

Q
110-86-1 Pyridine 100 U
106-46-7 1.4-Dichlorobenzene 100 U
&5-48-7 2-Methylphenol 100 U
106-44-5 3+4-Methyphenols 200 U
67-72-1 Hexachloroethane 100 U
98-95-3 Nitrobenz.ene 100 U
87-68-3 Hexachl~~~butadiene .. 100 U
88-06-2 2.4,6-Trichlorophenol 100 U
95-954 2.4,5-Trich.lorophenol 250 U
121-]4-2 2.4-DinitIOlOluene 100 U
118-74-1 Hexachlorobenzene 100 U
87-86-5 Pentachlorophenol 250 U

FORM I SV 3/90



CHEMTECH Fax:2015671333 Nov 23 1998 16:48 P.04

lD
TCLP HERBICIDE ORGANICS ANALYSIS DATA SHEET

Lab Name: CF~MTECH CONSULTING GROUP Contract: 68D20041

:. '. - :':).J-1?LE NO.

Lab Code: CHEM Case No.: SAS No.: SDG No.: 9804'I'H

Matrix: (soil/water) WATER

Sample 'lit/vol: so (g/ml) ML

Lab Sample ID: 60843

Lab File 10:

% Moisture: decanted: (Y/N) Date received: 11/20/98

Concentrated Extract Volume: 10000

Extraction: (SepF/Cont/Sonc) SEPF

(uL)

Date Extracted: 11/22/98

Date analyzed: 11/23/98

Inj~ction Volume: 1. 0 (uL) Dilution Factor: 1.0

GPC Cleanup: (yiN) N pH: Sulfur Cleanup: (Y/N) N

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L Q

94~75-7---------2,4-D 5.0 U
93-72-1---------SILVEX 5.0 U
93-76-5---------2,4,S-T 5.0 U

FORM I PEST SW846



CHEMTECH Fax:2015671333 Nov 23 1998 16:48 P.05

lD
TCLP PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lab Name: CHEMTECE CONSULTING GRUP. Contract:

EPA SAMPLE NO.

S2BWC20~

Lab Code: CHEM Case No.: SAS No. : SDG No.: 9804TP

Matrix: (soil/wa~er) WATER

Sample wt/vol: 50 (g/rol) ML

Lab Sample ID: 60843T

Lab File 1D:

% Moisture: decanted: (Y /N) Date received: 11/20/98

Concent=a~ed Extract Volume: 10000

Extracticn: (SepF/Cont/Sonc) SEPF

(uL)

Date Extracted: 11/22/96

Date analyzed: 11/23/98

Injection Volume: 1.0 (uL) Dil"..lticn Factor: 1.0

GPC Cleanup: (yiN) N pH: Sulfur Cleanup: (Y/N) N

5S-S9-9---------gamma-BHC (Lindane) 1.0 U
7f-44-8---------Heptachlor 1.0 U
1024·S7-3-------Heptachlor epoxide 1.0 U
72-20-8---------Endrin 2.0 U

I 72-43-5---------Methoh~chlor 10 UI

S103-71-9-------Chlordane 20 U
8001-35-2-------Toxaphene 100 U

•
CAS NO. COMPOUND

CONCE~!RATION UNITS:
(ug/L or ug/Kg) ug/L

FORM I PEST

Q

SW846



CHEMTECH Fax:2015671333 Nov 23 1998 15:23 P.04

PRELIMINARY RESULTS
.

TeLP METAL AJ"iALYSIS DATA SHEET

Client: FOSTER WHEELER

Lab Name: CHEMfECH CONSULTING GROUP

Project No.: 9804NJ SDGNo.:

Mattix (soiL/water) Water Lab Sample ID: 60843

Level (Iow/med): Date Received: 11/23198

% Solids:

CAS No. I Analvte !Cone. UGIL i

7440-38-2 IArsenic , 6.330 I
7440-39-3 Barium I 188.130 I
7440-43-9 Cadmium ! 0.490 i
7440-47-3 Chromium I 0.260 j

7439-92-1 Lead 61.050 i
7439-97-6 Mercury <0.20 I
7782-49-2 ISelenimn 8.910 :
7440-02-0 INickeJ 15.820 !

0.680 i

0.000 ~

36.1001
ICopper

,Sliver
7440-66-6
7440-22-4

17440-50-8

Color Before: Clarity Before: Te~ture:

Color After: Clarity After: ArtifaCts:

Comments:



P.O?
SA.\1'PLE NO.

Nov 24 1938 10:05
lA

VOLATILE ORGANICS ANALYSIS DATA S;::;;~T I

I S2BWC202
Contract: FOSTER 'lNHEELER El\'VlRONMENTAL

Fax:20156?1333CHEMTECH

Lab Name: CHEMTECH• Site: Location: Group: S2BWC20

SOIL Lab Sample 10: 060844

S.O (g/mL) G Lab File lD: M8250.D

LOW Date Received: 11/20/98

3 Date i\nalyzed: 1]/20/98

ID: 0.53 (mm) Dilution Factor: 1.0

(uL) Soil Aliquot Volume: (uL)Soil E;oact Volwne:

GC Column: RTX624.;.....;....------

Matr'ix: (soil/water)

Project No.: 9804NJ

% Moisture: not dec ..

S~ple wr/vol:

Level: Oow/med)

CAS No. Compound
Concentration Drots:
(ug/L or ug/Kg) uglKg Q

•

75-71-8 Dichlorodifluorometl;.Ane 1.7 U
74·87·) Chloromethane 3.4 U
75-01-4 Vinyl Chloride 1.9 U
74-83-9 Bromomethane 3.9 U
75-00-3 Chloroethane 5.2 U
107-.()2.g A.crolein \, 5.2 U
75-69-4 Trichlorofluorometlwle 1.2 U
75-35-4 l,l-Oichloroethene 2 U
67·64·1 Acetone 5.2 U
75·15-0 Carbon Disulfide 5.2 U
75-09-2 Methylene Chloride 1 U
156-60-5 trans·] ,2-0ichloroc:theoe 4.4 U
107·13·1 Acrylonitrile 5.2 U
75-34-4 1.1·Dichloroethane 1.3 U
590·20·7 2,2-Dichlorop:opane 1 U
156-60-5 cis-1.2-dich1oroethene 1.8 lJ
74-97-5 Bromocilloromethane 1.8 U
67-66·3 Chloroform 1.2 U
71-55-6 1,1 , I-Trichloroethane 0.9 U
lO8-D5-4 Vinyl Acenlte 5.2 tJ

78-93-) 2-Bufa:lOOe 52 lJ
56-23·5 Carbon Tetrachloride 4.1 t:
563-58-6 1,l-Dichloropropene 12 U
71-43·2 Benzene 1 II
107-06·2 I,2-Dichloroethane 1 l' :

I

79-01-6 Trichloroe:hene 2.7 l.i
78-87·5 t ,2-Dichloropropwc I 3.5 U
74·gS·3 Dibromomethane I 15 I U
75-27-4 BromodichloTomethane 1 U

110-07-3 2-Chloroethvl ViDyl Ether 5.2 U

10061-01·5 cls-l,3·Dichloropropene 1 U

108-88-3 Toluene 1.3 U
10061-02-6 t:'lInS- \ .3.Dichloroprot>ene I U

Page 1 of 3
FORM I VOA 3i90



CHEMTECH

Lab Name: CHEMTECH

Fax:2015671333 Nov 24 1998 10:06 P.08
LA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET 'I S2BWC202
Cootract: FOSTER WHEELER ENVIRONME.l\'TAL

Project No.: 9804NJ

MatrL'\: (soil!water) SOIL

Site: --- Location: .......p: S2BWC20

Lab Sampie ID: 060844

Sample wt/vol:

Level: (low/tr,ed)

% Moisture: not dec.

__5._0_(g/mL) __G_

LOW

3

Lab File w: M82S0.D

Date Received: L1/20/98

Date Analyzed: 11/20/98

1.0GC Column: RTX624-------- ID: 0.53 (mm) Dilution factor: ----
Soil Extract Volume: ____(uL) Soil AliqUOl Volume: ---- (uL)

CAS No. Compound
Concentration Units:
(uglL or uglKg) ug/Kg Q

79-00-5 1.1.2-Tricbloroetbane 1.4 U

108-10-1 4.Mcthyl-2-PeDtaIlone 5.2 U

127·184 Tetrachloroethene 1.1 U

142-28-9 1.3.Dichloropropant: 1.2 U
124-48-1 Dibroroochloromethane 0.7 U

106-93-4 1,2-Dibromoethane 1.6 U
591-78-6 2-Hexanone 5.2 U
108-90-7 Chlorobcuzene 1.1 U
630-20-6 1,1,1,2-Tetrachloroethane 1.2 U
100-41-4 Ethylbenzenc 11 U
1330-20-7 m&p-xylenes 2.4 U
95-4;-6 o-xylene 1.2 U
100-42-5 Styrene 0.2 U
75-25-2 Bromoform 0.5 U
98-82-8 isopropylbeozene 1.3 U

108·86·1 Bromobenzene 1 U
;9-34-5 1.1.2.2-Telrachloroethanc 1.6 I U

96·18-4 1.2.3-Tnchloropropane 2.6 v
103-65-1 n-Propylberuene 7.2

9.5-49-8 2-Chlorotoluene 1.1 U
106-43-4 4-Chlorotoluene 1 U
108-67-8 1.3. S-Trimethylbenzene 1.0 U

98-06·6 tert-Butylbenzene 3.6
95-63-6 1,2,4-Trimethylbenzen~ 5.5
135·98·8 sC(:-Butylbenzene 14

541-73-1 1,3·Dicb.lorobenzene 1.2 v
99-87·6 "'lsopropyltolueoe 2.8
106-46-7 1.4·Dichlprobenzene 1.2 U
9)-50-1 1.2·Dlchlorobenzene 1 l,)

104-5: ·8 n-Burylbenzene 21

96-12-8 1,2.0ibromo-3-ch1orQpropane 5.2 U

120-82·1 1.2,4-Trichlorobe:lZ~ne 1.2 tJ
87-68-3 Heuchlorobutadieo.e 1 l:

Page;2 of 3
FORM I VOA 3/90



CHEMTECH

Lab Name: CHE.~TECH

Fax:2015671333 Nov 24 1998 10:07 P.09
lA SAI',,1PLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEE'T i"---I S2BWC202

Contract: FOSTER WHEELER ENVIRONMENTAL

Project No.: 9804NJ

Matrix: (soil/water) SOIL

Site: --- Location:

Sample WYlvol: __5._0_(g/mL) __0_

Level: (low/med) LOW Date Received; 11/20/98

% Moist..ne: not dec. 3 Date Analyzed: 11/20/98

1.0Dilution Factor:
-....;.......;...-

ill: 0.53 (mm)GC Colunm: RTX624.;....;.;..;;....;.------

Soil E:tttaet Volume: (uL)---- Soil Aliquot Volume: ---- (uL)

CAS r-:o. Compounc

Concentration Units:

(uglL or uglKg) uglKg Q

91-20·3 Naphthale:le 2.5 U

87-61-6 1.2,3-Trichlorobenzene l.4 U

~ I.

Page 3 of:;
FORM 1VOA 3;90



IE
VOLATILE ORGANICS ANALYSIS DATA $:,·2r..';"'

TE.~TATIVELY IDENTIFIED COMPOUl'.'US

Nov 24 1998 10:08CHEMTECH

Lab Name: CHEMTECH

Fax:2015671333

Contract:

P.10
c;.A.\1PLE NO.

I ;::BWC202
~..--j

FOSTER WHEELER Er-..-vmONMENTAt.

__5._0__(g/mL) _0__

Project No . ..:..98..:...;04~__

Matri"<.: (soil/water)

Sample wtlvol:

SOIL

Site: --- Location: Group: S2BWC20

Lab Sample ID: 060844-------
Lab File ID: M8250.D

-.....;..~----

Level: (low/med) LOW Date Received: 1l/20/98

% Moisture: DOt dec 3 Date Analyzed: 11/20/98

1.0Dilution Factor:
-.....;..~-

ID: 0.53 (xnm)RTX624GC ColUIDIl:

Soil Ext:aet Volume: _____(uL) Soil Aliquot Volume: ---- (uL)

Number TICs found: 10

Concentration Units:
(uglL or ug.:Kg)

CAS Number Compound Name RT Est. Cone. n
1. 108-08-7 Pentane. 2,4-dimethyl. 10.77 94 J

2. 565·59-3 Pentane. 2.3-dimethyl· 12.65 140 J
3. 590-73-8 He:une, 2.2-dimec1yl- 13.24 850 J
4. 592-13-2 He)t.aoe, 2.5-dimethyl. 14.84 210 J

S. 589-43·5 Hexane, 2,4-<iimethyl- 14.97 290 J
6. 583-48-2 HeNUle, 3,4-dimetbyl. 16.49 76 J
7. 16747·26·5 Hexane.2,2,4-trL'UethYl- 16.64 220 J
8. 1678·92·8 Cyclohexa."le. prop"l. 22.23 80 J

9.493-02-7 Naphthalene, de~ydrc-, era 26.14 200 1
10. 29SS·i6·1 Naphthaleue. decahydro·2-:net ~7.90 120 J
11.

12.

13
14. I
15. I
16 I
1i. I I
18. I
19. I I
20. I
21. I
n.
23.

24.

25.

26.
27.
28.
29.

30. I

FOR.\11 VO.A.·TIC 3:90



CHEMTECH Fax:2015671333 Nov 23 1998 15:27 P.08

16
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Injection Volume: 2.0

S2BWC202
Contract: FOSTER WHEELER ENVIRONMENTAL

30.1 (g/mL) ....::G:-__

LOW

Group: S2BWC201

Lab Sample to: 060844

Lab File 10: 82556,0

Date Received: 11120/98

Date Extracted:. 11/20/98

Date AI"lelyzed: 11121/98

Dilution Factor: 20.0

N

Location: WARMINSYE~ NSite:---

decanted: (YIN):---
1000 (uL)

(uL)

SOIL

Sample wtIvol:

Level: (Iow/med)

% Moisture: 4

Concentrated Extract Volume:

.Lab Name: CHEMTECH

PrOject No.; 9804NJ

Matrix: (soiUwater)

GPC Cleanup: (YIN)

CAS No

N

Compound

pH:---
COncentration Units:

(ug/L or ugll<g) ugJKg Q

85-01·8 Phenanthrene 3400 J
120-12-7 Anthracene 780 J
84-74-2 Di-n-butytphthalate 6900 U
206-44-0 Fluoranthene 1900 J
129-00-0 Pyrene 5400 J
65-68-7 Butylbenzylphthalate 6900 U
91-94-1 3,3'·Dichlorobem;idine 13500 U
56-55-3 Benzo[a)anthracene 6900 U
218-01-9 Chrysene 6900 U
117-81-7 bis(2-Ethylhexyl)phthalate 6900 U
117-84-0 Oi-n-octy1phthalate

o. 6900 U
205-99-2 Benzo\bjfluoranthene 6900 U
207-08-9 Benzo[k)fluoranthene 6900 U
50-32-8 Benzo(ajpyrene 6900 U
193-39-5 Indeno[1,2,3-cd\pyrene 6900 U
53·70-3 Dibenzla,hjanthracene 6900 U
191-24-2 Benzo[g,h,ijperylene 6900 U

I

I

Page 2of2
FORM I SV 3190



CHEMTECH Fax:2015571333 Nov 23 1998 15:49 P.09
ID EPA' SAMPLE NO.

PESTICIDE ORGANICS ANALYSIS DATA SHE~T

S2BWC202
Lab Name: CHEMTECH CONSu~TING GRUP. Contract:

~_._.-------
Lab Code: CHEM Case No.: SAS No.: SOG h:).: ~604P

Matr:x: (soil/water) SOIL Lab Sample ID: 60844

Sc.'!T'.ple "'It/vol: 30.9 (g/ml) G Lab File ID:

\ MoistuYe: 3 decanted: (Y/N, N Date received: 11/20/98

Ext=Qction: (SepF/Cont/Sonc) SONe Date Extracted: 11/20196

Cor.ce~trateci Extract Volume: 10000 (uL) Date analyzed: 11/21/96

Ir.je~~icn Volume: 1.0 (uL) D:'lution Factor: 1.0

GPC Clear-up: (y/~) ~ pH: Sulfur Cleanup: (Y/N) N

c.~ NO. COMPOUND
CONCENTRATION UNITS:
(ug/L cr ug!Kg) ug/Kg Q

3~9-8~-6--------alpha-9HC __
319-85-7--------beta-BHC
319-86-8--------delta-BH'~C~-------------------

5S-S9-S---------garnma-3HC (Lindane) ------76-44-S---------Heptachlor _
309-00-2--------Aldrin':-:-------,-:----------1024-57-3-------Heptachlor epoxide _
9S9-98-e--------Endo~ulfan I --------------60-S7-1---------Dieldrin
72-~S-9---------4,4'-DDE----------------------

72-20-8---------Endrin
33213-65-9------Endosu·l?f-a-~~I~I~--------------

7~-54-6---------4,4'-DDD
------=-~------------l03~-07-8-------Endos~lfansulfate---------50-29-3---------4,4'-DJT:-:- _

7~-43-5---------MethcxychloY _
53494-70-5------Endri~ ketone-:-----------,421-3c-3-------2ndrin alaehyae __
5103-71-9-------alpha-C~lordonQ __
Sl03-7~-2-------sa~ma-Cr~o=dar.~ __
&COl-35-2-------Tcxa;her.e__~------------
12674-1:-2------Aroclor-~O:6 _
11104-25-2------Aroclor-1221
1l141-1€-S------Aroclor-1232---------------
53465-21-9------Aroclor-1242 ------- _
1267~-29-6------Aroclor-l248------------llC9i-€9-1------Aroclo=-1254 _
1109€-22-5------Aroclo=-1260 __

FORM ! PES7

1.7
1.7
1.7
1.7
1.7
1.7
1.7
3.5
3.3
3.3
3.3
3.3
3.3
3.3
3.3

17
3.3
3.3
1.7
1.7

170
33
67
33
33
33
33
~3

u
u
u
u
u
u
u
p

u
u
u
u
U
D
I]

U
U
U
U

i U
U
U
U
U
U
(;

U
~

3/90



;: ~.: A SAMPLE NO.

Nov 23 1998 16:50CHEMTECH Fax:2015671333
ID

PESTICIDE ORGANICS ANALYSIS DATA SEEET

P.12

Lab Name: CHEMTECd CONSULTING GRUP. Contract:
I S2BWC202

Lab Code: CF.EM Case No.: SAS No. : SOG No.: 9804PP

Matrix: (soil/water) SOIL

Sarr:ple wt/vol: 30.9 (g/ml) G

Lab Sample ID: 602~4P

Lab File IO:

% Moisture: 3 decanted: (Y/N) N Date received; ll/20/98

SONCExtraction: (SepF/Ccnt/Sonc)

Cor.centrated Ext=act Volume: 10000 (uL)

Date Extracted: 11/20/96

Date analyzed: 11/22/98

I~jection Volume: 1.0 (uL) Diluticn Factor: 1.0

GPC Cleanup: (Y INJ N pH: Sulfur Cleanup: (YIN) N

CAS NO. COMPOUND
CONC~~~~TION u~!TS:

(ug/L or ug/Kg) ug/Kg Q

12674-11-2------Aroclor-1016
11104-26-2------Aroclor-1221------------~--
11141-16-S------Aroclor-1232
53469-21-9------P~oclor-1242----------------
12672-29-6------Aroclor-1248
11097-69-1------Aroclor-1254------------------
1:09£-82-S------Aroclor-1260-----------

FORM I PEST

33
67
33
33
33
33
83

u
u
U
U
U
U

SWS46



CHEMTECH Fax:20l5671333 Nov 23 1998 15:29 P.lO

PRELIMINARY RESULTS

METAL ANALYSIS DATA SHEET

Client: FOSTER WHEELER

Lab Name: CHEMTECH CONSULTING GROUP

Project No.: 9804NJ SDGNo.:

Matrix (soil/water) Soil Lab Sample ID: 60844

Level (low/moo): Date Received.: 11/23/98

% Solids: 96.81

Beryllium I 0.3211
Cadmium I 0.018 !

Arsenic ! 1.500 !
l;":-B~an-'um---I 21.8791

Calcium 80351.446 I
Chromium 4.448 i

.Copper 16.516:
[CObalt 2.917:

IIron 5355.750 i

IMagnesium 53292.177 i

IManganese 171.966 .
[Mercury <0.098.
(Nickel 13.218,
:Potassium 537.175
~Selenium 0.155'
;Silver 0.000 ;
Sodium 287.373 I

ThaJiuDl 0.720
Vanadn.an 11.647
linc 36.447

Color Before: Clarity Before: Texture:

Color After: Clanty After: Artifacts:

Comments:



CHEMTECH Fax:2015671333 Nov 23 1998 15:31 P.13

ctt:mtEQI LABORATORY REPORT

FOSTER ~rlEELER ENVIRONMENTAL
ONE OXFORD VALLEY
SU!7E 200
LANGnORNE, PA 19047
ACCr.: MEG WATSON

rrtOJEC7 # 980~ NJ

5~1P~E ~~~ER- 60S4€
DhTE S~~PLED- :1/19/96
n~TE RECEIVED- ll/20/~B

DELI~ERED SY- FEDEX

C~:;;:'!! C.~L OXYGEK DEM.u.ND
NITR8GEN. AHjJjONIA

OIL .. GREASE
~Ci.:~S. TOTAL

DATE: 11 /2 3 /9 e

SAMPLt !~- S2EWC202
TII'!E SAMPLED- 0930 Sj)J.,PLER- CHEf·;
TIME RECEIVED- 0945
RECE:VED BY - fi.P SAMPLE JV.ATRIX - v;"w

A.."";'.LYSIS

!'1EnICD DATE TItJ'J:: BY RESULT WITS

EPA HO.2 11/20/96 HSP 526 fOC)/L
EPA 350.1 11/20/96 HP cO.l mg/L
EPA <;'13 .1 11I:zl/~B Hep lS.3 mg/L
EPA :60.2 11/20/98 Hep 695 mg/L

1 10 ROIr..e 1I
EnglewoOd. New Jerssy 07631
Phone: (201) 567-8868 Fax: (2011557.1333

515 Route S
Barnegst, NlIW JarHy 08005
Phone: (609) 693·2111 Fax: (609) 698-0310



CHEMTECH Fax:2015671333 Nov 23 1998 15:31 P.12

OEmtECH LABORATORY REPORT

REPORT OF ~~ALYSES

FOSTER WHEELER ENVIRO~~1ENTkL

ONE OXFORD VALLEY
SUITE 200
LANGHORNE, ?A 19047
Attn: MEG WATSON

PP.OJE~T # 9804 NJ

Sp~PLE ~~ER- 60644
D~TE S~1P~E~- ll!19!96
D~TE RECEZVED- 1~/20/98

D~LI\~RE~ BY- FE~EX

OkTE: II /2 3! 96

SAMPLE ZD- S2BWC2C2
TIME S~~PLED- 0930 S~~PLER- CLIE}IT
TIME RECEIVED- 0945
RECEIVED BY- AP SAMPLE ~~TRIX- SO

Pa~e l of 1

AN;'~YS:S

;·..NAL15 IS METHOD DATE T:~ BY RESULT UNITS

IGN:TIE::"I;::' 1010 ll!4:C/~S HC? >100 Degree C

GIL " GREASE 413.1 11/21/516 HCP 54.9 mg/K9
TOT;~ PETROLEUM HYDROCARBONS 418.1 1: nl/96 SPS 26188 mg/Kg
CORR0SIVITY Y9045 n/20/99 HSP 7.35 pH TJnit
S~~::DE-REACTrv:TY 9030 U/20/98 SPS < 53.0 mg!kg
CY.~':~E-REkC7!V!TY 9010 ll/2C':'H SPS <:.05 mg/Kg
T~T;'':'' VO:"';"TI:..E SOLIDS 160.4 :'1/20.'99 F,-- ;')111 mg/kg.'.&"

SO:. IDS , ?EP.:ENT 160.3 :'1/2:."~ SBS 96.81 \"
~;..:~-r ;:":LTE~ 71::5':' 9095 :1/20':~e H:? <1.0 mL/k9

LABORA~ORY DIRECTC~

, 10 Route 4
Englewood. New Jersey 07631
Pl'\One, (201) 567-6868 Fax (201) 567,1333

.'..~-_.~ - . ..--:.-:::: -- ',"- ...

S1S Route 9
Barnegat. New Jer-sey 08005
Phone' 1609) 693-21" Fax (609) 698.{)910



CHEMTECH Fax:2015671333 Nov 24 1998 10:09 P.ll
lA . to A\-fPLE NO.

TCLP VOLATILE ORGANICS ANALYSIS DATA SHEETr
I S2BWC202

Lab Name: CHEMTECH' Contract: FOSTER WHEELER ENVIRONMMENTAL

Project No.: 9804NJ Site: Location: Group: S2BWC20

Matrix: (soil/water) WATER Lab Sample 10: 060844

Sample wtlvol: 1.0 (g/mL) ML Lab File ill: M027'; D

Level: (low/med) Date Received: 11/20/98

% Moisture: not dec. 100 Date Analyzed: 117'21/98

GC Column: RTX624 ID: 0.53 (mm) Dilution Factor: 1.0

Soil Extract VoiUll1e: (uL) Soil Aliquot Volume: (uI.)

Concent'ation Units:

CAS No. CODlpound (uglL or ugIKg) ug/L Q

75-01-4 ViDyl Chloride 50 U

75-354 l,l-Dichloroethene SO U

67-66-3 Chloroform 50 U

107-06.2 1,2-Dichloroethane 50 U

78-93-3 2·Butanonc 50 U

56-23·5 Carbon Tenachloride 50 U

79-o1~ Trichloroethene 50 U

71-43-2 Benzene 50 U

127-18-4 Tetrachloroethenc 50 U

108-90-7 Cblorobentcne 50 U

FORM I VOA



CHEMTECH Fax:2015671333 Nov 23 1998 16:49 P.08

18 SAMPLE NO.
TCLP SEMIVOLATll..E ORGANICS ANALYSIS DATA Sib;;;.

I S2BWC202
Lab Nazoc: CHEMTECH COntI1ct: POSTI:R Wm:~:"':'R E'!'7"'IP.("~M'E.}''TAL

WATER

100.0 (g/mL ML---

Location: WARMINSTER NA Group: S2BWC201

Lab Sample ID: 060844

Lab File 10: 517299.D

Date Received: 11120/98

Project No.: 9804NJ

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med.)

% Moisture: 100

Concentrazed Extract Volume:

Site: ---

decanted: (YIN):

1000 (uL)

N Date Extracted: 11122/98

Date Analyzed: 11/23/98

Q

1.0Dilution Factor: ----
pH: ---

Concentration Units:
(uglL or uglKg) ug/L

2.0 (uL)

N

CompoundCAS No.

Injection Volume:

GPe Cleanup: (YI~)

110-86-1 Pyridine 100 U
106-46-7 1,4-Dichlorobenzene 100 U

95-48-7 2-Methylphenol 100 U

106-44-5 3+4-Methyphenols 200 U
';7-72-1 Hexachloroethane 100 U
98-95-3 Nitrobenzene 100 U
87-68-3 Hexachlorobutadiene 100 U
88-06-2 2,4,6-Trichlorophenol 100 U
195-95-4 2.4,5-Trichlorophenol 250 U
121-]4-2 2,4-Dinitrotoluene 100 U
118-74-1 Hexacbjorobenzene 100 U
87-86-5 Pentachlorophenol 250 U

I
FORM 1SV



CHEMTECH Fax:2015671333 Nov 23 1998 16:50 P.10

1D
TCLP HERBICIDE ORGANICS ANALYSIS DATA SHEET

Lab Name; CHEMTECH CONSULTING GROUP Contract: 68020041

EPA SAMPLE NO.

S2BWC202

Lab Code: CHEM Case No.: SAS No. : SDG No.: 9804'I'H

Matrix: (soil/water) WATER Lab Sample ID: 60844

Sample wt/vol: 50 (g/mI) ML Lab File ID:

Concentrated Ext~act Volume: 10000

decanted: (Y/N)% Moisture:

Extraction: (SepF/Cont/Sonc) SEPF

(uL)

Date received: 11/20/98

Date Extracted: 11/22/98

Date analyzed: 11/23/98

Injection Volume: 1. 0 (uL) Dilution Facto~: 1.0

GPC,Cleanup: (Y/N) N pH: Sulfur Cleanup: (Y/N) N

CAS NO. COMPOUND
CONCE~~RATION UNITS:
(ug/L or ug/Kg) ug/L Q

94-7S-7---------2,4-D 5.0 U
93-72-1---------SIL\~X 5.0 U
93-76-S---------2,4,S-T 5.0 U

FORM I ?EST SW846



CHEMTECH Fax:2015671333 Nov 23 1998 16:50 P.ll

ID
TCLP PESTICIDE ORGANICS ANALYSIS DATA SHEE~

'l:' !"; "'. .':Ai.1PLE NO.

----------
Lab Name: CHEMTECH CONSULTING GRUP. Contract:

Lab Code: CHEM Case No. : SAS No. :

:·-·~2202

1 ----

SDG No.: 9804TP

Matrix; (soil/water) WATER Lab Sample ID: 60844T

Sample wt/vol: 50 (g/ml) ML Lab File ID:

% Moisture: decanted: (Y /N) Date received: 11/20/98

Concentrated Extract Volume: 10000

Extraction: (SepF/Cont/Sonc) SEPF

(uL)

Date Extracted: 11/22/98

Date analyzed: 11/23/98

Injection Volume: 1.0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y!N) N pH: Sulfur Cleanup: (Y/N) N

CAS NO. COM?01.j·!\'Tl)
CONCENT~TION UNITS:
(l...::;iL or ug/Kg) ug/L Q

58-89-9---------gamma-BHC (Lindane) 1.0 U
76-44-8---------Heptachlor 1.0 u
lO24-57-3-------Heptachlor epoxide 1.0 U
72-20-8---------Endrin 2.0 U
72-43-5---------Methoxychlor 10 U
Sl03-7:-9-------Chlordane 20 U
8001-3S-2-------Toxaphene 100 U

I

FORM I PEST SWB46



CHEMTECH

PRELIMINARY RESULTS

Fax:2015671333 Nov 23 1998 15:30 P.ll

TCLP METAL ANALYSIS DATA SHEET

Client: FOSTER WHEELER

Lab Name: CHEMTECH CONSULTING GROUP
I_EP_A_S_~_2B_W_L_~_:_;_' __1

Project No.: 9804NJ SooNo.:

Matrix (soil/water) Water

Level Oow/med):

% Solids:

Lab Sample 10: 60844

Date Received: 11/23/98

CAS No. i ADaMe ICoDe. UGIL I

7440-38-2 IArsenic i 3.930 I,

7440-39-3 IBarium I 342.120 I
7440-43-9 Cadmium ! 0.120 :
7440-47-3 Chromium I <0.20 !
7439-92-1 Lead I 12.350 i
7439-97-6 IMercurv i <0.20 !

7782-49-2 - 8.180!Selenium I

7440-02..Q !Nickel , 14.170
7440-50-8 Copper I 0.000
7440-66-6 Zinc I 27.280 !
7440-22-4 Silver I 0.630 :

Color Before:

Color After:

Comments:

Clarity

Clarity

Before:

After:

Texture:

Artifacts:



6883-5.33-033 VERIFICATION SAMPLING
RESULTS AREA A SITE 2C 10/27/98

f . . ',

TETRA TECH \TS. I\'C.
IJ()() Clark A \t:nuc. Suih: .; • King of PruSSJ~. PA 1l/40o-1433
(610) 491-%88 • FAX (610) 491-9645 • w\\w.lelralech.com

C-51-10-8-67

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:

SUbject:

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

Verification Sampling Results
Area A Site 2C
Nalial Air Warfare Center (NAWC) Warminster, Pennsylvania

Dear Mr. Monaco:

This letter presents the results of the verification sampling performed in Area A excavation 2C.Tetra Tech NUS (TtNUS) collected four wall samples. a floor sample, and a duplicate sample fromthe SUbject excavation on October 20, 1998. All samples were analyzed for Benzo(a)pyrene asspecified and agreed to in the Verification Sampling and Analysis Plan (VSAP). All sampleresults. see attached lab analysis report, Indicate that Benzo(a)pyrene is present atconcentrations well below the clean-up goal of 78.000 ug/kg. Concentrations ranged from NonDetected to 1.300 ug/kg. Considering this data. no further excavation or sampling appears to bewarranted.

It is recommended that the excavation be backfilled.-- '

I
Res ettfully

GGlejc

c Tom Ames (NAVFACENGCOM)
Tim McAntee (NAVFACENGCOM)
Steve Lehman (NAVACENGCOM)
Darius Ostrauskas (EPA Region III)
April Flipse (PADEP)
Neil Teamerson (B&R Environmental)
Jeff Orient (B&R Environmental)



· OCT 27 '98 09:45 FR QUANTERRA-PITTSBURGH 412 825 5571 TO 91510491S5457411 r.05/08

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

The resulcs shown below may scill require additional laboracory review and are sUbjec~ co

change. Accions taken based on these results are the responsibility of the daca user.

PAGE 5
Date R.eporCed~ 10/27/98Tetra Tec:b. l!lOS. Inc

NAWC WARMINSTER, PENNSYLVANIA

Projecc Number: CTO NO. 0252
REPORT:ING Al'mL~~

=-PARAME===.:.T.:E~R__________ RESULT LIMIT :::,t1N.:;.:.I:,.T:.;S::--__ :.:M£==-~l:.:H.:.OD=__ _

Lot #: C8J210117

Client Samp1e lD: VS-2C-01F

Sample #: 008 Date Sampled: 10/20/98 10:55 Dace Received: 10/21/98 Matrix: SO~:ID

Semivolatile Organic Compounds by GC/~

Benzo(a)pyreae 250 J 380 ug/kg

Reviewed
S1IB46 8270C

J ~...ut. R-.Il io lao IilaA JU..

IlcN1I. RDd "'f'OfIiDa Iimila ...... be. .Ijwrod tor city .....c/Jt.

Inorganic Analysis
Total. Residue as

Percent So1ids
87.2

R.eviewed
1CAWW 160.3 MOD

c:ll.eD~ SCUlp1e lD; VS-2C-01S

sample~: 009 Date Sampled: 10/20/98 11:05 Dace Received: 10/21/98 Matrix: SOLID

Semivolatile Organic Compounds by GC~

BeDz:o (a)pyrene 790 390 ugJb3

Reviewed
S1f8.I,6 8270C

Inorganic Analysis
Total. Residue as

Percent Solids
85.5

Revie....ed

IK:AJfW 160.3 HJD

C1.ient 5aIIple m: VS-2C-02S

Sample #: 010 Date Sampled: 10/20/98 11:10 Date Received: 10/21/98 Macrix: SOLID

Semivolatile organic Couzpounc1& by GC/MS

Ben:c (a) pyrena RD 360 ug/kg SW846 8270C
Reviewed



OCT 27 '98 09:46 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 9161049196457411 P.07/08

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

The resulcs shown below may scill require addieional laboratory review and are subject to
change. Actions taken based on these results are the responsibility of the data user .
...... _---------- --------------- _------------- ..•...... ------------ ....•.... ----

PAGE 6
Daee Reported: 10/27/98

Tetra Tech RIJS. :Inc
NAWC WARMINS'I'ER, PENNSYLVANIA
Project Number: CTO NO. 0252

RBPOR.TING ANALYTIc.:.I.
~PARAME==::.TE=R:..:.._ RESULT LIMIT ~UNI=T:.:S~__ :.:METHO=.:.:~D:...- _

Lot #: CSJ210117

Client Sample m: VS-~C-02S

Sample #: 010 Date Sampled: 10/20/98 11:10 Date Received: 10/21/98 Matrix: SOLID

In rganic Analysis
Total Residue as

Percent Solids

Reviewed
!CAIlV 160.3 IIDD

Client Samp1.e m: VS-2C-03S

Sample #: 011 Date Sampled: 10/20/98 11:15 Date Received: 10/21/98 Matrix: SOLID

Semivolatile Organic C~ounds by GC/MS
Ber:u:o (a) pyreDe 47 J 390 VIlJ/kg

Reviewed
SW846 8270C

1 LtiIDaMd ...... R.uI& illeoa..&L.

ItcIulD aDd rcponillilimitl bavc t.a .ajulaed lor dry --sIlL

Inorganic Analysis
Tata.l Residue as

Perc:::e::nt S01id&
85_0

Reviewed
a:mnr 160.3 ..,

C1ient sampl.e m: VS-2C-04S
Sample #: O~2 Date Sampled: 10/20/98 11:19 Daee Received: 10/21/98 Matrix: SOLID

Semivolatile organic Ccmpounc:ls by GC/MS
BeDzo(a)pyreae 1300 390

Reviewed
SWM6 8270C

Inorganic Analysis
Total. Residue as
~ SOlids

&1.7 t
Reviewed

IEZIN 160.3 IIJD



OCT 27 '98 09:45 FR QURNTERRR-PITTSBURGH 412 826 5571 TO 9161049196457411 P.08/08

QU.ANT.ERRJ. INCORPORATED

PRELIMINARY DATA SUMMARY

....... --------------_ - -------------- ..••..... -----------_._._.-------------_ .
'he results shown below may still require additional labora~ory review ana are subject to

:hange. Ac~ions caken baaed on ~hese results are the responsibility of the ~ca user.

---_ -------------.- --------------.- ------------ ..•...... ------------ .
PAGE 7

Date Reponed: 10/27/9B
Tetxa 'l'ech BUS, IDe

NAWC WARMINSTER, ~ENNSYLVAN:tA

Project Number: CTO NO. 0252
REPORTING ANALYTICAl.

.:..P.:::~==~T.:;'::'.;,;~
RESULT LIMIT ,:::UNI=..:.T.::::S ;.:MB=lH;.:..O:::,:D=--- _

"..oe~: C8J210117

Cliene Sample m: VS-2C-10P

Sample #: 013 Date Sampled: 10/20/98 11:19 Date Received: 10/21/98 Matrix: SOLID

Semi.volatile Organic Compounds by GC/MS

Ben2o(alpyrene 260 J 360

Reviewed

SW846 82?OC

J Eo~-..lL~is .... _lU..

~ .....~ limila bno boca o<l~ (Of'dIy 'lIIeiPL

Inorganic Analysis

Total. Residue as

Percent Soliaa

91.2

Reviewed

ICAWW 160.3 HOD

C1.ieue Samp1e m: W-RB-102098

Sample i: 014 Date Sampled: 10/20/98 12:55 Date Received: 10/21/98 Matrix: WATER

Trace Induc~ively

Silver
Cadmium
Lead
Anti::lony

Coupled Plasma (~CP)

NO
1m
1.4 B
NO

Metals
5
2
3
:LO

ug/L
ug/L
uq!L
ug/L

SW846
SW846

SlIM'
SW846

60108
6010B
'01OB
6010B

Reviewed

InCUce:'"/ely Coupled Pla.sma. (ICP) !!1etals

~er ~

~ 1.8 B
25
20

ug/L
ug/L

SW946 6010B

SV&I6 '01OB

Reviewed

B ~_a-._1ia1lL.

.................. """-' .... 00 ...... _ ...... _._. f«a,.~

Semivolat.Ue organ1c COrmpC\mdB by GC/tsS

;Qdeno(1,2,J-cd)pyrene RD

BelUO (ghilpexyleDe RD

Benzo (a) pyrene RD

10
10
10

uq/L
ug/L
UI!l/L

SW846 8270C
SWS46 8270C
SW846 8270C

R viewed.

................a...- .... - ...._ ...----tlry..--

-~ ....."t
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APPENDIX A3



6883-5.38-038 CHAIU,C;~-~RIZATION
SAMPLING RESULTS AREA A SITE 18 11/12/98

TETRA TECH \TS. I,,"C.
f,III.1 CiJrh: .'\\t:nut:. Sliitt: 7. I'ing o( PruSSI~1. P:\ IlI-IlJll-I-I"J
I h I lJ I -Ill 1-9M';R • F.-\X (h I {ll -191 -()(l-l:, • W\I'W lelralech.(llJTl

C-51-11-8-34

November 13, 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:

Subject

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

Verification Sampling and Analysis Results for Area A Removal Actions, Site 3
Naval Air Warfare Center (NAWC) Warminster, Pennsylvania

Dear Mr, Monaco:

This letter presents the findings of the most recent verification sampling and analysis conducted at the
subject excavation area at NAWC Warminster, Five samples and a duplicate sample were collected from
the sidewalls of excavation 3 on November 6, 1998, The samples were analyzed for Anthracene,
Benzo(a)anthracene, Benzo(a)pyrene, and Fluoranthene, The data has not undergone a full validation,
Sample result reports and sample logs are presented in Attachment 1,

The sample results were compared to the PRGs as recommended in the Verification Sample and
AnalysIs Results letter dated October 30, 1998 (C-51-10-8-79) No sample contained concentrations of
any of the four target compounds in excess of PRGs,

It IS recommended that no further excavation be performed at Site 3 and that the area be back-filled,

/RiZ!1__
Cartn Glenn
PrOject Manger

GG/nfs

I

,
"

c Tom Ames (NAVFACENGCOM)
Tim McEntee (NAVFACENGCOM)
Steve Lehman (NAVACENGCOM)
Danus Ostrauskas (EPA Region III)
Apnl Flipse (PADEP)
Neil Teamerson (TtNUS)
Jeff Orient (TtNUS)



ATIACHMENT 1

Sample Logs
And

Analytical Results Reports
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\,

J--~i
I'----

SOL1DlSGIUSE~ iME?'1T
SAMPL= ~OG SHE::

TETRA TECH NUS, INC.

G SurfQca Soilo Subst.:;-:Q:2 Sello Sedi~e!1to LagC::-~'Ponco Other _

?rolec: :::;~e Narne __·_A......, '..'.''__,.;'.'..;....·t·"".·~.....~'!..;.•.;./1;.;<-;;..;.I-_'_·- _

Scur== Nurr::~r ,,-_7.;;4;0.'_ ..."'...,;;,"?...,;;'!>:.... _ Sour:::~ :"===:::1 ~;.';.'_~·_·__-::,,4~ _

,~. ., , / Samcle

I r,': - I"

•
,.-., ._" "...;. .., .... , I ,"4"'''' • .".,.

.,I PreservatIVe:
I aarK, .·C

AnalVSIS

. ,

Sarn::ec =y:

I I I
t I, ;, ....,. ,

~
,:A • .' , ,

I I
Signanl:e~S I:

I
I

. I/._................~
:::::;,<:'.,.--~ '/'/~ / ,

I
I Samcle Type I I: ErLow Ccn~aG"cn t I, 0 Hici'l Ccn~!1aG..cn I I! / -
crG~ Samcle Oa~ I
0 C:m:~~ Co:er I Desc::-:::-;::-:: rSane. C:OVt Drv. MoISt, wet erc..: I
Ii Grac - C.:::,,:,,:::srre

,·0,1t:. ~"',H'~"'-' ,1-:;;~'oi'1 t.l /.,.' .... .., 5,11 c /"'" -:' .-v, ,..-"",

L..! ;~?"v,..C& I Qanl. .·C \

U j'A!.MlllAa I·-c
L..! .;.,,~. t .-c

.r.; ~ ... ,_ '.,Ie, ~~. U4 " LC,_f-4J 6I"''';~''c...
'-' P c_ '.,. 4 "''''e'!. .., - •. , ',,''''' ~

., . .,' .t.lS \ ,t ' .,."O'Y\~-' .. I'" .

I - - -', '.'tiJ-I -
I

OOSBlV3UQnS ana Noms

CI Ductjeam sarnp18 t3XBn.
•

®8'., ....-. .,,-~ $.11 7
~ /. 7



SOLID1SGIUSEiJIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

1'-:
Project Slte Name 'JA u: '- ".-1" /"4""'" f t/ C

Groo
o
C1

Surtace Seil
Subsur.ace Soil
Sediment
Lagcc:uPona
Other _

Project Site Numcer __".-'.I~-.;./.' ~ ~';-_J _

Source Numcer __..;v::..s~-..;r""A;l.....-"';'';;'')~~..;.;,<f:...- _ Source Lcc:mcn __,;;.<-';..'.;.f.~t:__..;;;)..:;AJ... _

Sample Memc::: Cornt:cslte ::)arrnm~ Oata I
<: 1-/",,., /, "; ~ < ~/- ./ ,-,..." (v t'. / Samcle Time I Co1cr ana Descrn::::::;, IDeem Samp:ec: I I I, '

I
10 - /2-

ISamele Date 6; i lme: I I I1I/6/'1 Q o f!'5- ., I ISarneleo ey:

I I I
I Ic.:" 1/<:- Ie. ,-t/ ... ,/' I I.

~,#~ I ,
I I

! sample Type I II B'Lcw Concentration I ICJ High Concentration I I[E"Grab Samole Data ICl CompOSIte Color I Desr::nct:::m: rSane, C:aV. Drv. MoISt, Wet e!C.l I
it Grab - Cornt:~srte .l, Q

I \
Analvsls I PreservatIVe: I I) 'oloUn S~"d7 S, I r V~"7 d,~

'0 iC;,.VOA£ I Qant, .·C I Samcle LC::;Q:::::n MacI u iC;'SVOAs I cant. .·C
I o "iCl. Peslll"'Cs.s I cwx. .·C

L.J TA1. Mews ,.-C
L.J Cy;uuaa '.-CrrJf iN",r,.,_·~"Co, .....~ (~) ".",~~.....,

'-I"L-:! ' . ,/r ....

I
~I

1.
I ZI. f ''.1r.s ,-

Ooservancns ana NatBS .. ,
CID~ samp1e taken '.

-
~ tI~-3A -O~$ -

1
' "

. '



SOLID1SOIUSEDIMENT
, SAMPLE LOG SHE::

TETRA TECH NUS, INC.

.J""~'
oroo
o
Cl

Surtac:e Soil
Subsul"tQ::e Scil
Sediment
Lagccl'"JPonc
Other _

Project S:te Numcer _ ..../....T..;,";,.;...7_5~-~?i;;., _

Source Num:::er _-.::v;.;so:...-~~ ~A.....- .,:;;o;..q~1~ _ Source Lc:::at:cn __.:.5-.,.;.+-~t!...__..;,":.;,".;.~ _

Samcle
COmtlcsrte ::lanmle Data
TIme I Co1or ana Oesc:rn:::cl'l

/
I PreservatIVe".

• "" .... ( £. " , ":-0 -;-c~ 'JOAI I CW1t.4-c Sample L.C::;O::Cl'l Mac
W ~~~svo.u I cant. 4"C

: L..1 -;-c:.. p"U~caa I a.&nl. ..-C

I U i'Al.Mewa 14 -C

I L..1 ":''i~e I 4-c ,:",,..,/
I r;;3 ........ ~ .. r_~4_ .... tJ••• o .....1~ ....,,,:~ ..., e'" ",.Ii1

f ,""
" ." .' ,I'... p",. , ... ...,D~ - - - -

I I
I ,, /'! z". ~_..

I ..r~.iervaucns ana Noms ..
~ e9 "p-JA -Og:j

w's.U, -<J1f (Ii) ..... /1.'
I - DLmti::aIB samp1e taXen'IW " -.
I
I

C'~"I.,0- I.S~ {t."I"o;;
-../'i

I.S-J !'lSp".J1- I ocltS;

I

\ .-

; Analvsrs

Samc:e Date & TIme: I I I I.'1 i l / ,; ./ I:' ~/7 I I ISamcleo c,:

I I I

\
I I

,. It t-' t. It.. ~Vf t' '" , ,.. I I
Signawrel.S}: ·1 I

I I
{"'?./~-- ~~ I I
,- sample Type I I I~ Low Ccncentr.nicn I I Io .Hiatt C=.-:~n I I I" -o Grab samcle Data Io Comt::sne ColOr I Oesc:r==cn: (Sana. Cldv. Orv, MoISt. Wet e!C.l I! 1'1 Grab· C~mt:csrte

,z ,&I' 1.3"P.II" > ... A,I .sl / t- V" 7 0'7 r:>i..lLr UAQ

\

Decm ::'am::::ea:
/,} - I L II



SOLID/SGIUSEDIME:'~T

SAMPLE LOG SHE=:
TETRA TECH NUS, INC.

(2J Surface Soilo Subsum.;:e Scilo Sedimento LagCCilJPcnco Other _

Project £:~ Numcer __"""r...'~_'--.l..· ..,.... _
:our:e Numcer __",...i "..';_-_'..;..A.:-..-_''..;) _ Sourcs L:::=::::n _-.;s...;,..;,f-_~_-_-_- ",,"..t _
Sarr::::e Meme:::::

:.." J.. ..... -':' i,. .-r.r.,

Decm ~amplec:

I,) - I)

I COmtlCSIte ::iarm::le DCita I
r---=s:-a"""m~c~I""e-""":"'1-~n;=l':m~e~--:I~---:c~;a~lc;;;r-a-n-a-o-e-s-=-._-=-:-~-:I

1
~I----~I- ----:1

I I ISamc:e Date ~ lIme:
I, / 6 I of, ~ () q.l S- I

:---_~I I:--- -;I
I I I
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I I I
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[3'Gnm
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uCJ L-"to .6)("' 'lP, - '~···"f"."'"

I
I
I
I " .

ObServaucns ana Nams

~ Cl!c1jrau'Samp18 taXen ~ t/~ -:J,. . II $
IfjSS,,,,,cd 1-,,,",(. Oil"'"

I
I

/

-

\

\

@ V5- JA -IO~
I/S,]It- III



SOLID/SGIUSE~iMENT

SAMPLE LOG 3H:==
TETRA TECH NUS, INC.

J--~j ~o
oo
o

Surfg:~ ::=~

Subsl.:~:a Scil
Sedir.':Enr
Lagc::":~=~c
Other _

•
~rcjec:: ~:te Name __......i ..A_,..;;,v....r...__·....__' ';.;.',,;,..-~/Y1~.';'~_"...It.......~.;.,, _ Prcje:= ::;~ Numcer _--,·_;,.;I~·_ .....;...:,"'_.I~ _

Sour.:e Numcer __,_Ic,~._7"'f~~_-_' ...' ....'5;;.... _ 5cur::~ :.:::::::n __"'--'f..f-..,__" _..i _

I Sarr::::e Metnc:::

, Dec:.'": :;'gm:::ec:
"10 - 1 L

l_~~__--:,__";:C:",,,orr:::~.__::sne_-:-::l_arrn:__:~~OQ~-ta;;., --:1
r SamCle Time Cc10r ane Oes~=::'l I

I---~---::-----_--::

----~-----o:____--------_!:

I~-----:",---~------;~

I I
_. !, v c:. (e-

Sam:::e Ogre 6. Time:

I sarr::::~ cy:

Sample Type

U Lew Ccncemr.mcn
o High Ccr.centr':rnCn

cr Grao
o C=.-rn::srte
Ii Grac - Co~:::srte

Color , Desc==:::::~ rSane. C:dv. ON. MelSt. Wete!::.:

SAmera Data

I--~--~,

I Preservanve:AnalvslS
I Qant. A'C I Samc:e ~=:=:: ~'~GC

W 7;:~ S'oIOAa I aatL .·C
U ~~r"Vt'C& I CWIl. .·C
W ~"L. MalAlS t .OC

U ~.anD8 I·OC
fYr ". .. rlll'eJC'."', .., • ..., ••~ ~,.rr..1'641~"- '1# '-:.. • y .,." -, .- ,. L.

I,
I
I

O~anaNams

CI Cucrtcam~ taDn ~
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QUANTERRA :;::::ORPORATED

PREI.I1'lINAR~ :A:1'. SUMMAR";

---------------------------------------------------------------------_.- ... ~ .. _-----_.....-_.-
The ~esul~s shown below may still require additional laboratory rev~ew and ~~~ subject to
change. ~ct~ons taken based on these results are the respon5~bility of t~~ ~:ta user.

PACE 1
Date Reoorted: 11/13/98

RESULT

Tetra Tech NUS, :~C

NAWC ·....ARMINSTER, PENNSYLVAiHA
Project Number: eTO NO. 0252

REPORT:::::::; ANAI.~:::.\I.

LHl IT .>::.ur"'-H....T...,S"--__ .!.!~l.:lETH.&.I.!."'-CD=<__ _

~o~~: CoK07G~50

Clie~t Sample ID: VS-3A-07S
Sam=~e~: :01 Date Sampled: ::/06/98 08:40 Date ReceIved: 11/07/98 Matrix: SOLID

Sem~~olat~:e Organic Compounds
Ant:'racene
Benzc(a)anthracene
5enzo\a)pyrene
?luoranthene

by GC/MS
liO J
900
1300
2100

/:00
400
400
/.·00

ug/kg
ug/kg
ug/kg
ug/kg

Reviewed
SW81G 82iOe
51,1846 8270C
SW846 8270C
SW8'1G 8270e

J E5tinated r"5Ult. R.....lt i5 1.... than Rl.

R.'U!t. and r~rtln~ !l~lt. nav. D.~ eojult.o for Ory ~lght.

Inorgan~c Analysis
Total Residue as

Percent Solids
83.2 %

Reviewed
MCAWW 160.3 MOD

Client Sample ID: V5-3A-08S
Sample #: OO~ Date Sampled: 11/06/98 08:57 Date Recelved: 11/07/98 Matr~x: SOLID

SemIvolat~le Orgcuuc Compounds
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Fluoranthene

by GC/MS
79 J
460
630
1300

370
370
370
370

ug/kg
ug/kg
ug/kg
ug/kg

5101846
S·..;846
SW846
51,1845

8270C
aZiOe
8270C
8270C

Rev~ewed

Inorqanlc Analys~s

Total Res~due as
Percent Solids

89.2
ReVIewed

MOW;'; 160.3 MOD

Client Sample ID: VS-3A-09S
Sample #: 003 Date Sampled: 11/06/98 09:17 Date Rece~ved: 11/07/98 MatrlX: SOLID

Sem~vo1ati~e organic Compound5
Ant.hracene
Ben%o(a)anthracene
Ben~o(a)pyrcnc

by CC/MS
210 J
1100
1400

740
740'
740

ug/kg
ugjkg
ug/kg

SW846 8Z70C
SWB46 8Z70e
SW846 8270C

Reviewed

(Con~ued on next page)



QUA.HTE?RA INCORPORATED

The resul~~ s~own below may st~l: require Qdditiona~ laboratcry re~iew anc ~~~ :ubject to
change. Actlc~S taken based on these resul~5 are Lhe respons~bil~:y of th= ~~~a user.

PACE Z
Date Reported: 11/13/98~ot~: C8K07~::C

Tetra Tech NUS, :~c

NAWC '';ARMINSTER, ?SNNSYLVAHIA
Project Uumber: eTO flO. G252

REPORr:r::G
RES ULT !.Hl!~ ..::.~.!.:II~I~T-==S,--__

ANAL~::::"L

~lETHCD

Client. Sam~::'e

Sampl.e~; :::3
rD: IfS-3A-09S

Date sampl.ed: 1:/06/98 09:17 Date Recelved: 11:07/98 t;a t r:.x: SOLID

Sem~~o~at.~:e Organ~c Compounci~ by G:/MS
Fluoranttene 3300

oJ E.t,,,atlld r ..""it. R..ult i. 1&.. tl'lan RL.

Re.u!t. and reportIng !ICllt. nave Deen 8Dju.tea for ary ue1gnt.

u:ukg
I'eviewed

SW81G 6270C

Inorgan~c Analysis
Total Residue as

Percent Solids
89.2

Reviewed
MCAW\<I 1GO. 3 (100

Client Sample 1D: VS-3A-10S
Sample *: 004 Da~e Sampled: 11/06/98 09:35 ~ate Recelved: 11/07/98 Matr~~: SOLID

Sem~volat11e Organic Compounds
An~hracene

Benzo(a)anthracene
Benzo(a)pyrene
F1uorant.r.ene

by GC/MS
67 J
390
500
1000

380
380
380
380

ug/kg
ug/kg
ug/kg
ug/kg

SW846
SW846
SW846
SW846

8270C
8270C
8270C
8270C

Reviewed

lnorgan~= Analys~s

'iot.al ReS~::l;e as
Per=e~t $:;lids

88.0 ",...
ReVlewed

l-lCAW-": :'60.:: 110D

Client S~~p1e 10: VS-3A-llS
Sample #: 005 D.~e Sampled: 11/06/98 09:47 Date Recelved: 11;07/98 Matr~x: SOLID

Sem~volati:e Organic Compounds
Anthracene
Ben~o(a).nthracene

Benz.o(a)pyrene
E'luorant.hene

by CC/MS
120 J
470
SSO
1400

380
380
380
380

ug/kg
ug/kg
ug/kg
ug/kg

SW846 8270C
SW846 8270C
SW846 S270C
SW846 8270C

Reviewed

(Continued on next page)



QUANTE?RA :::CCRPORATED

?RELUIINARY DIl.';1-. SU11t1AR"i

---------------------------------------------------------------------------------------------
The results shown below may still require additional :aboratory review and are subject to
change, Actlons taken based' on these results are the responslbility of the data user.

~ot tt: C8K070150
Tetra Tech NUS, :ac

NAWC ;"'ARMIHSTER, PSNNSYL;'iA;;IA
Project number: eTO NO. 0252

REPORTI:;:;
RESU:T LIMIT ~nITS

PACE 3
Date ?e~crted: 11/13/98

ANAL~:::~L

~1!IT:1C:

Clieat Sample 1D: VS-3A-l1S
Sample~: :OS Date Sampled: 11/06/96 09:47 Date Recelved: 11/07/93 ~atrix: SOLID

Sem~~olat~le Organic Compounds by GC/MS Reviewed

Inorganlc Analysis
Total Res~due as

Percent Solid::!
87.8

Reviewed
MCAW\.i 160.3 r10D

Client Sample IO: VS-3A-12S
Sample #: 006 Date Sampled: 11/06/98 09:58 Date Recelved: 11/07/98 Matrix: SOLID

Semlvolatlle orqan~c Compounds
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
F1uoranthene

by GCj[1S
130 J
650
790
2000

380
380
380
380

ugjkg
ug/kg
uq/kq
ugjkg

SW846
5;./846
5W846
SW846

8270C
B270C
8270C
8270C

Revi.ewed

J F':o:t;IC'\'f'af1 ra:oa.)t. R.l"ult ;:0: 1.:"1:"1 tl"\.~ 81.

1Iii: ••ul~a and ,....,..rting lhiJta "ave D••n ecs1ultea for dry aMlgnt.

Inorganlc Analys~s

Total Re6~due a6
Percent Solids

ee.o
Revl.ewed

Mc.:.'..1''; 16a.3 MOD

Client Sample ID: W-12B-ll098
Sample ~: 007 Dat.e Sampled: 11/06/98 11 :40 Dat.e Recel.ved: 11/07 :98 Matrlx: W~TER

Semlvolatlle Organic Compounds by GC/MS In Review
Anthracene rro 10 uq/L 501846 8270C
Sen~o(a)anthracene NO 10 ug/L SWS46 S270C
Ben&o(a)pyrene NO 10 ug/L SW846 6270C
Fluoranthene NO 10 uq/L SW846 8270C



TETRA TECH :\'l:S. I:\'C.
h()() Clark :".venue. Suile .'. King of Prussia. P.\ 1l}4()h-14~:;

I h 10) 4l} 1-l}688 • FAX (() I () I 491-9645 • \\\\w.lelralech.com

C-51-10-8-79

October 30. 1998

Project Number

Mr. Lonnie Monaco
Naval facilities Engineering Command (NAVFACENGCOM)
Northern Division
Environmental Contracts Division
10 industrial Highway
Lester. Pennsylvania 19113

Reference

Subject:

CLEAN contract No. N624272-D-1298
Contract Tack Order (CTO) No. 252

Verification Sample Analysis Results for Removal Activities Area A Site 3
Naval Air Warfare Center (NAWC) Warminster. Pennsylvania

Dear Mr. Monaco:

This letter summarizes the results of the Tetra Tech NUS (TtNUS) post-excavation sampling and analysis
preformed at the subject site. Six samples were collected from excavation 3A on October 23,1998 after
the completion of the excavation by the Navy RAC (Foster Wheeler) Samples were collected from the
excavation side and endwalls on 15 foot centers. Sample locatIOns and deSCriptions are presented in
Attachment 1.

.All samples were analyzed for Anthracene. Benzo (a) anthracene. Benzo (a) pyrene. and Fluoranthene.
The data has not undergone full data validation review. The laboratory analytical results can be found in
Attachment 2. The analytical results were compared to the Preliminary Remediation Goals (PRG)
established for the site [Anthracene (540 ug/kg), Benzo (a) anthracene (2,300 ug/kg), Benzo (a) pyrene
(2.500 ug/kg) and Fluoranthene (5.000 ug/kg)]. The results were also statistically evaluated to calculate
the Upper 95% Confidence Level concentratIOn (UCll for each compound. The calculated UCLs were
compared to compound specific PRGs as outlined In tne Verification Sampling and AnalySIS Plan (VSAP)
The results of the statistical evaluation are presented In AttaChment 3

A review of the data indicates

• The PRGs for all four compounds were exceeoeO In two samples (VS-3A-04S and VS-3A
05S). These samples were collected along the northem enowall and northeastern Sidewall of
the excavation toward the Jacksonville Roao Side of tne excavation The samples were taken
from one foot BGS. Sample VS-3A-04S conslsteo of a red-brown sandy Silt With rock
fragments and organrc material. A large portion of the northern end wall contained asphalt
chunks. Sample VS-3A-05S conSisted of rea·brown sandy silt With traces of clay There were
no traces of asphalt along the northeastern sloewall of the excavation

• No PRGs were exceeded in the remaining four samples

• The UCLs for Anthracene (573.000 ug/kg). Benzo la) anthracene (138.000 ug/kg), Benzo (a)
pyrene (64,200 ug/kg). and Fluoranthene (610.000 ug/kg) exceeded the PRGs.



C-51-10-8-79
Mr. Lonnie Monaco
Naval facilities Engineering Command (NAVFACENGCOM)

October 30. 1998 - Page 2 .

Recommendations

The use of the UCL to determine attainment of clean-up goals may not be appropriate. The relatively low

number of samples is not conducive to meaningful statistical evaluation. It is recommended that further

evaluation be limited to the comparison of sample analytical results to the PRGs.

Basea on the findings of the verification sampling and the above evaluation it IS recommended that the

Navy further excavate the northern end wall and northeastern corner of the excavation in the areas of

sample numbers VS-3A-04S and VS-3A-05S. The excavation should be continued in a northerly direction

until the asphalt material has been removed and clean soil is noted. The extent of the further excavation

to the northeast should be based on a field decision considenng the type and color of matenal

encountered and considering the proximity of Jacksonville Road.

The Navy may want to consider partial back filling to protect the Integnty of the exposed storm sewer

pipeline and to allow better access for the RAC to the area needing excavation before further work is

conducted.

Respectfully:

Garth Glenn
Project Manager

GG/ejc

c Tom Ames (NAVFACENGCOM)

Tim McAntee (NAVFACENGCOM)

Steve Lehman (NAVACENGCOM)

Danus Ostrauskas (EPA Region III)

April Flipse (PADEP)
Nell Teamerson (B&R Environmental)

Jeff Orient (8&R Environmental)
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ATTACHMENT 1



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

[3' Surface Soilo Subsurlace Sail
D Sediment
D lagoon/Poneo Other _

Projec:: Site Name ,.! A wt:- Wa,.""",,-,S f-~ y- Project Site Numoer _ ...-:.....;..r.;..t"'_..:;z.;,,;i~~? _

Source Numcer \/ <; - ~ A - 9 2. t Source Lcc:anon .q ",.. :,. 4 ~, f t:. '3

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

Sam;:lle Memc:::: I Corm:loslte Sa.":1Ole Oata

5 t- ('•• ,., I... r r S~e-I r.r C'u/r' I Samcle TIme T Color ana Oesc:nr.::Icn
Deem Samplee: I t I

6 - I 7.
// t I

Samc:e Date & Time: I I I
/OIz..3/q~ t I

Sampleo cy: I I I
t :~pfr tvrei I'c / cl I

Signat1J[e~sl: I I
t •t

Sample Type I I
r:Er'Law Concentration I I
0 High Con::emr.mon t I
[3'GraD 5amclB Oata I
D Composite Coler , Desc:rn:tIon: rSane. C:':'v. ON. MoISt. Wet etc.l I
ri Grab - Corrrnosrte

13 ro·....,.., I ......... rJ. ,.Lo,l£ Fr-A., ;'...,CI o,.d II PreservatIVe:
,S.If., c I#< "7

AnalvslS ~ 4.'--' L ~/.}P"'~S

D TC:~ 'JOAs I CWK.•·C SamCle LC:::a::cn Mac

W 7~S\lOAA I GaIL .·C tJf
u ,~ foesvl"'C1U I CW1t..-«:

0 ,ALMaWS I·-C

W C'IlINQ8 ,.-C
t:l!'1' -.J.: -. ••~J - .,,,,........... 4U".. rl,.~""',..;, LlIL•• ,. •. _ 'c"/..,,6>/#/J.""",-,

t
t

,
~l

t
oesarvauons ana Nams ..

CJ Cuctie;:ate samcte taken ~ -
tB . -

\I~ _'J A - () 2- \1. _.....:

..:~'~'.
'-~'.

'".~.,. . .~;:; - .',

, ". .,;...."

" ~~~-.~. '-- .~.~.~~~.. ~-:,,- ..:....•..,-.-- ... -' . -;-t • ..r~·'ii=... .: j. 'r~~.1 .'. l •• _ • . ._._~~ ~ .• -: -~ J~" ._''''';_ ...... , ~'. ~ ,.-f' . ~I"!'"'-":' ... ie& ." - ..,.... ~



".~.: "i
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SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

~ Surface Soil
.0 Subsunace Soil
·0 Sedimento LagoonJPond[J Other _

Project Site Name N A L.U c:. ;-/" /~, ... s 1-,.. ". Project SUe Numcer _~c_r.;;;o;...:z.;;.$;;:;,·...:·Z-~ _

Source Numcer _ ......v.-;s:..-_~ ...e~-.:;;v~3..;:$::- _ Source Location An e<. A $" t~ 3

Sam;:lle Memcc:
SI-r" Ie. 5f.t::-Lf T-/C1tA...I( I

Deem Samplec:
6 ,,_ 12...,r

Samole Date & TIme:
IOIz.-3/Q ~

Ccmmosrte Sanmle Oata
samele I TIme Color ana Oescn::Icn

1 1 I'
I I

t
---~I__--+-I --!

I I

I I
I I

·1 1

_____~I +I ~

I I

I I I

nawre(sJ:

Samplea cy:

.-/: sample Type I 1
~ Lew Concentration I Io High Concentration I I I~nm . . samels Data I[J Composrte Color I OesCl"lmIon: (Sana. Cldv. ON. Moist. Wet erc.l I

Grab·Corrmos1te., t- I F P I"",-,,""'''' 0 SM"~'7 ~,If tP/~1< renL " .., , .. es pe#l1J,/'5AnalVSIS I PreservatIVe: 1;lI&lc. ll
",,'Or! -..Jeu"c!

~:::.-:T::-::C:,:",L.-::v~a~As-:-:- -+1~0ant~.-::4~-C=--__--1 Sample L.CcaDon Map
iCL. SVOAs I ewx. 4-C

:~7il~···-

'.'. ~.:...." ...~••.• ",:. ro.

::..,'-:.~ ...-,..::

'~'i-'~~. ":""." ~ .. ~ . '. ; --"";'''. 'It,~. ...,...... '. ...,. ...

. .

~
...•. '7-.·~•. c=.·...., ...... ~ .' • ' a,...

:~'i.,. .'~.....,.

Obsarvauons ana NazumOuplicate sampte taken ~ v5·.3 A - 7." oS
fI1S/,.,SO



Surlace Soil
Subsumce Soil
Sediment
LagooruPone
Other _

[2f'
oo
oo

SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

~ TETRA TECH NUS, INC.

T-c
Prtljec:: S:le Name ......;.:'..._' ,;.;A..:.t"').:;;C:~~;;,;,.J:..<.I.:('..7";,:;;,.;.,,;;.;".....<:....;.f_"..._ .:..r _ Project ~me Numcer __"..,;~...;r';.......;;.;J...;_2;""'L~ _

Source Numcer \""1.-;5_·.......~~A~-,.:;(.;..) ...:.'-1""":.- _ Source Lc:=:cn £) "-N' A~, I-c .J

Samc:e Memc:::: Comtloslte :)atnCle Oata

Deem Samplea:
(.1'- 1;>'//

Samc:e Oate 6 Time:
/clt..:I/Cft?'

Samcleo cy:

Samcle I TIme I Color ane OesC::::::::::1
I I
I I
I I
I I
I I
I I
I I

I I I
SamDle Data I

I t I

·1 I

f-----':-I----~:---------.
I I I

Coler I Dest=:=-:::l"I: rSane. C~V. Dry. MoISt. Wet etc.: I

J '., I s ... r/ ~,/~ "",.,H ,-o,/c f',-~., ~..,d o/;J"~'(51I ,l. c C' v ,-'" .... .., .. 7 ~

l·-C

t GalL 4"C

I·-C

I PreservatIVe:
I aant.4"C

, GalL 4"C

I iC~ 'JO~

...,: ".. ::-~ ...

".",,,.,,'1', ..',.,~~~) ~1'" ""c...
" l" -

AnalVSIS

Signawre~5 ,:

sample Type
~Lcw Ccncentraticn
Cl High Conc:entr'Gtion

rB""'Gratl

o Composite
rI Grab· ComoOSIte

~.';;;':"':': . ~~·_~~!t;~~~i·~.
\:~.'~ ...~~ ... - " ..~

- - :", •..• ( .• ' ..~.-.!'I'
_ • - :" p ~~~'l.-

~ I • • , .... of· :;.

-. ;..". .



SOLID/SOIUSEDIMENT
SAMPLE LOG ·SHEET

TETRA TECH NUS, INC.

~ Surface Soilo SubsurtGce Soilo Sedimento Lagoon/Pondo Other _

Source Numoer _.-.;\.../;;;;.5"_',.;;.;;~A.;.....-__0..:S=_..$~ _

Prcjea Site Number s r co ; s-~

Source Locatien A .... (C( /1 5" , r G. .3

Ccnmeslte Samcle OataSample Metnoa:

Deem Samplee:
(~ "- 12 ,,' .

SamCle Date 6; Time:
10/2. '3 /&f'f?

Samplea oy:

SameIe I

·1

TIme t Ccler ana Oescm:ncn

Sample Type
~Low Coneentraticn
Cl High Concentra1icn

~mb
Cl Composite
rJ Grab· COmtlosrte
AnalVSIS I PreservatIVe:

SamCle Data

Coler 1Descrnrocn: rSana. Cl4v. Orv. MoISt. Wet etc.l

~1ooo=-T~C~I..-:\I:":,,OAa~~ ..;.1"",,:aant~.~4~-C=-- -1 Sample LOcatlOn Map
_ iCI.. SVOAa I CWIl. 4·C

... TCI.. PesllPCaa I aarx. .-c

... TALMewa 14-C

ObseMmCl1S ana NatBs

CI Ouplicate sampte taken ~







OCT 29 '99 14:10 FR QUANTE~~A-PITTSBU~GH 412 826 5571 TO 9151049195~c·"~:: ?02/07

QUANTERRA INCORPORATED

PRELIMINARy DATA SUMMARY

------ .. _._----- .. _._-----_ ... ----------------_._-----_.----- .... _----- ... _------- .. _------_.
7he results shown below may still require additional laboratory review and are subjec~ ~o

c~ange_ Ac~ions taken based on chese resules are the responsibil~ty of ~r.~ c~=a user.

PAGE: 1

Date Reported: 10/29/98Lot #: CaJ2401S4
Teua Tech l!iICS. :Inc

NAWC •..."ARMINSTER. PENNSYL'I.i'1oNIA
PrOJect Number: CTO NO. 0252

REPORTI!\G ANALYTIc::.:.
RESULT LIMIT .:::.UN.:..:• .:.I~T::.S ~ME~~o,;-::.OD~ _

Client sample ID: VS-3A-01.S
Sample~: 001 Daee Sampled: :0/23/98 09:15 Daee Received: lO/24/S8 ~trix: SOLID

Sern~vclae~~e Orqanic Compounds
Acenaphe.~ene

Ace:naphtlIylene
Autbracene

Belue (a) anchraceDe

Ben:e (b) f1uarane.beDe.
Benze(k)flucranchene
Benze (gbi) pezylene
Benze (a) pyrene
Cbrysene
Diben%(a.h)an&hracene
Fluoran~

Fluorene
Tndene(l..2.3-cd)pyrene
Naphch.a.lene
Phenan1:hrene

PyreDe

byGC/MS
NO
UOJ
1.40 J
610
aDo
590
150 J
650
730
63 J
1500
41 J
:l00 J
ND
700

'''0

R viewed
380 ug/kg SW8.. 6 8270C
380 ug/kg S1l846 8270C
380 ug/kg SW846 8270C
380 ug/kg S1r846 8270C
380 ug/kg S1l846 8:l70C

380 ug/kg SW846 8270C
380 ug/kg SW846 8270C
380 uglk9 SW846 8270C
380 ug/kq SD'Ifi B270C
380 ug/kg SW8116 8270C
380 ug/kg S1l846 8270C
380 ug!kg SV846 8270C
380 uq/kg SV846 8270C

380 ug/kg SW846 8270C
380 ug/kg SW846 8270C

380 ug/kg S1l846 8270C

R-Ju aDd ropol'lDl( ............. - odJllllDi tor 4ty ...,pt.
: Eo"""'..... __ RMaIl u '-' _ aL.

:corgan~c Analysi~

'Tc~ Reaidue as
Percent: SoLids

86.6

Reviewed
tr:AHW 160. 3 !I'JD

CJ.ieAt. Salaple ID: VS-3A-O:lS
Sample c: OO~ Date Sampled: 10/23/98 09:22 ~a~e Recelved: :0/24/98 ~erix: SOLID

S~volAt~le Orqanic Ccmpoucds
Acenapntil.ene
AgenBpbrtryleGe

~

B8Dao(a)~

&cI.so (1) fiuaz:wnrbgne
BeDaO (k) flu.a:nnrbpne

8eIUO (ghi) pe%Yleae
IMaD&o (a) pyreaa

by GC/MS
NO
a9 J
220 J
1.200
1300
1000
320 J

1.200

760
7tiO
7tiO
750
750
760
760
7tiO

ug/kg
\J9/kg
ug/kg
ug/~

ug!kg
ug/kg
ug/kg
ug/kg

SW846
S1l84.6

.swu6
S1r846
S1r84.6
S1f'U6

SW84'
S1J8~6

8270C
8270C
8270C
8270C
8270C
8270C
8270C
a270C

ReVJ.ewed

(Cont:ioued 00 oext pagel
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OCT 29 '98 14:11 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 91610491964574;.: ~.a3/07

.QuAN'I'1nmA INCORPORATED

PKELIlWNARY DATA SUMMARY

... _------- ... -------- ... _------ .... _----- ..... _--- ..-.. -----.-------- ..... _------ ... _---- ...
The resules shown below may s~ill require additional laboraeory review acd ar~ subjecr ~o

change. Actions taken based on these results are the re6poneibili~y of t.~~ ~~=a us r.
_... _-------- ... _------- ..... _------ ... ------ .... ------ ...._------ .. ---_._ ...._------ ... _---

PAGE 2

Date ~ed: 10/29/98
Tetra. Tech lIDS. IDe

NAWC WARMINSTER, PENNSYL'V-;.NIA
Project Number: CTO NO. 0252

REPORT!NG .ANALi'7:::;u.
=-P.:..;ARAME==~'!'=:E:.:.:R'__ RESULT LIMIT .=;ONI:=,,;;,T,;:;S :.:ME=T:.;,HO~l:=__ _

Lot #: C8J240154

C1i.ent Sample m: VS-3A-02S
Sample~: 002 Date Sampled: 10/23/98 09:22 Date Received: 10/24/98 Matrix: SOLID

Semivolat:ile Organic Compounds by GC/MS Reviewed
Ch%yseDe 1100 760 ug/kg SV846 8270C
D:il:lenz(a.h)ant:h:racene 99 J 760 ug/kg S1f846 8270C
Fl.uara.o.thene 2600 760 ug/kg Slf846 8270C
Fluorene NO 760 ugjkg SW846 8270C
Tndeno(~.2.3-cd)pyreae 380 J 760 ug/Jeq S1f846 8270C
Naphtilalene NO 7liO ugjkg SW846 8270C
PheDant:h%eDe 520 J 760 ug/b;J S1I846 8270C
PyreDe ~700 '60 ug/kg SW846 B270C:

R.c:tuID _ reponillg IimilI hav. beeB adjwaoQ tMcIry ....ishL

1 EaQaaIl:ld raI&lL lemll io ... IiIaA Rl..

Inorganic Analysis
Total. Residua _

Perc:ent Solids
87.2

Reviewed
II:AWW 160.3 KJD

Cllenc Sample m; VS-3A-03S
Samp1e #: 003 Date Sampled: ~O/23/98 09 :28 Dat;e Keceived: 10/24/98 Ma~rix: SOLID

Semivolatile Organic Compounds by GC/1l1S Reviewed
Acenaphehene NO "0 ug/kg SW846 a270C
Arenapbdrylene 66 J 760 ug/kg SW846 827DC
ADt:hraceDe 65 J '60 ug/kg S1il846 8270C
B8Dzo (al antbracene 340 J 760 ug/kg 511846 8270C
BeDso(b)fl~beae .-70 J 760 ug/kg SW846 82'OC
BeAzo (k) fluO!"iU)tbpnp .10 J 760 ug/kg SW846 8270C
BeD%o (ghi) peryle:ae 110 J '60 ug/kJ;J S1f8.t6 8270C
BeDzo (alpynme ..DO J 760 ug/kg S1I846 8270C
Chrystme .30 J '60 ug!kq $lJS*6 8270C
Dibenzea.h)anehracene NO 76O ugjkg SW846 8270C
l"~uoxanrbene 790 760 ug/k1!J RU6 8270C
Fluorene BD '60 ug/kg SW846 8270C

Tndeno (1. 2 .3-ed)pyreDe UOJ 760 UIl/)a;J SW846 827QC
Napht:nalene 1l1t) '60 ug/kg SW846 8270C
PIIeDaI1threD8 330 J 760 ug~ SW8t:6 8270C

PlUD- 5'0 J 760 ug/b3 S1fMfi a270C

(Ccncinued OIl next: pagel



OCT 29 '98 14:11 FR QU~NTERR~-PITTSBURGH 412 825 5571 TO 91510491~5457411 p.04/07

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

... _----._------_.--- ..._--- .. ------._----- .. _--- ..... ---._ .. _---._----- .... _-- ... _---------- .... -
The resul ts shown below may still require addi c:'onal ::'aboratory review a::.d ~,..=e subj ect to
change. Ac~ions caken based on chese results are the respons~bil~ty 0; t~~ ~~~a user.
---------_._----. __ .. ---- .. ----- .. ----- .... ---- .. _------------- ... _---- ... _--_ ...... _--- .... _-- .. _---

PAGE: 3

Date Repo~: :0/29/98Lot~: C8J240lS4
Teera Tech rms. :I:r:1c

NAWC WARMINSTER, PENNSYLVANU
Project Number: CTO ~~. 0252

REPORTIHG ANALY'l'Ic.L
I<ESULT LIMI'!' .:::~=I~T.::::S :::ME=I.:..:H~O.;;D _

Oie.ot: Sample m: VS-3A-03S
S~le #: a03 Date sampled: 10/23/98 09:28 Date Kece~ved: :0/24/98 Matrix: SOLID

Semivolatile Organic canpounds by GC/MS

Il.Wa IIDd~ IilIliIa _ be. edJ.... for dry .,c.pt.

J~ r..u. i.caIl io .. liwl aL

ReVJ.Bwed

Inorganic Analysis
Total. Residue a8

Percent So1.ids
87.3

Reviewed
I!lC\W 160 _3 H:JD

C1i.eDt: Samp1e .ID: VS-JA-04S
Sample~: 004 Dat:e Sampled: :0/23/98 09:43 Date Rece~ved: 10/24/98 Matrix: SOL:D

Semivolat:ile organic Compounds
Ac:enapbthene

Acenaphtllylene
.Anthracene
Benso Ca) anthraeea.e

Benzo (b) fluorantheDe
BeD%c(k)flucrant:beDe
Be:azo (ghi.) perylene
Bensc (a) pyrene
Cb,%yBen.c

Dibenz (a.h) ant:hra.cene
F1~thene

F1uorene
IJldeno (J. .2. 3 - cd) pyreue
Napbthalene
PbeDant:hrene
PyreDe

by GC/MS
1.300 J
NI)

2300 J
5700
7100
5900
1100 J
5700
'100
380 J
19000
UOO J
1500 J

ND
14000
14000

3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700

Reviewed
ug!kg SWU6 8270C
ug/kg SW846 8270C
ug/kg SW8t6 8270C:
ugfk9 SW846 8270C
ug/kg SW846 8270C
ug/kg 51'846 8270C
uq/kg SW846 8270C
ug!k9 S'W846 8270C
ug/kg SV8"6 8270C
ug!kg SW846 8270C
ug/kg SW846 8270C
ug/kg SliM 6 8:nOC

ug/kg SW846 8270C
ug/kg 5W846 8270C
uq/kg $1r846 8270C

ug/kq SW846 8270C

J ~-'a-&io_"'1U.
a.-.. .. ..,...,...~ ~ '""4,,.-elL

Inorg~c Analysi&
TDta.l Re8ichw 

Pe.rczDt salida

(Con~inued on nexc page)

, R.evlewed
ICNIW J.60.3 .:m



OCT 23 '98 14:12 FR QUANTERRA-PITISBURGH 412 826 5571 TO 916104'319;4~':"':~: .~.0S/07

QuANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

.. ----- ------- .. ------ --------- _--------- -------- _-----_ _------ .
The results shown below may still require additional laboratory review and are subject co
change. Actions taken based on these results are the respons~ili~y of t~= ~:a user .
.... ------- -----_ _------ ------- ------- ••••........ _-- --------- ----

PAGE 4
DaCe Reported: 10/29/98

PARAMET::?

Tetra Tech !iI'OS. Inc
NAWC r.iARMINSTER, PENNSYLiTANIA
Project Number: CTO NO. 0~S2

RllPORTING ANALY'I'Ic:;u.
RESULT LIMIT .=UNI=.;;,T.S :.:ME='l'?:.,;.:..:.;.O=.:D=-- _

C1ie:nt Sample m: VS-3A-OSS
Sample #: 005 Date Sampled: 10/23/98 09:49 Date Received: 10/24/98 ~~trix: SOLID

Semivolatile Organic Compounds
Acenapbthe:ne
Acenaphthylene
.ADthraceD.e
sen.o Ca) antbraceue
Henzo (b) fluoranthene
BeDzo (k)flugr8D~

BeI1ze (ghi) perylene
Henze (a) pyreae
Chzyseue
Dibenz(a,hlanthracene
PlWJ%aIlthene
Fluorene
Tndpno (~.2.3-cd) pyreue
Naphthalene
PheDantbreDe
Pyre:ne

by GCIMS
2000 J

ND
SolDO J

13000
10000
12000
1&00 J
9&00
12000
NO
36000
1800 J
2100 J
NO

22000
28000

7400
7400
74.00
7400
74.00
70100
7400
7400
7.00
7400
70100
7400
7400
7400
74.00
7400

Reviewed
ug/Jl:g SVU6 827OC
ug/kg SW846 8270C
ug/kq S1I846 8~70C

vg/'kg SV8U 827OC
ug/k.g 9846 8270C
ug/kq 9846 827OC
ug/kq S1f846 8270C
ug/kg S1f846 8270C
ug/kg SW846 827DC
ug/kg SW846 8270C
uglbiJ SW846 827DC
ug!ka SWBol6 8270C
ug/kg SWB46 8270C
ug/kg SW846 8270C
ug/kg SW846 8270C
uglk1::J Slifa46 8270C

1 BaIiIDaUl4.-!L RCIIl&il ia IcM \baA RL

R-aib oIlli rq)OI1IIIg IimiD ba... b-. wl;u-i for dry~

rnorganic ~YSi6
Total. Residue as

Percenc SOlids
89.2

Reviewed
!I:A1IW 160 _3 HlD

Client SBDIP~e m: VS-3A-06S
Sample #: 006 Date Sampled: 10/23/98 09:53 Date Received: 10/2'/98 Matrix: SOLID

Semivola~ile Organic Compounds by GC/MS Reviewed
Acenaphthena NO 380 ug/kg SW8t6 8270C

Anenepb~byleDB 33 J 380 ug/kg S1lM6 8270C

~ 100 J 380 ug~ S1f846 8270C
~ (aJ aatbraoene 4.80 380 vg/kg S1IM6 8270C
BeDao (b) flUDEaJJpbpne 580 380 ug/k!l S1IB46 8270C

BImEO (k) ~lUOX'allt:heDe 590 380 uv/kg SW846 8270C

BeDzo (ghi) pexyleD8 110J 380 ug/kg' Slf84.6 8270C

BeDzO ta) pp;eaa UO 380 ug/kg Sft4.6 8270C

(Continued on nan page)



OCT 29 '98 14:12 FR QUANTERRR-PITTSBURGH 412

QUANTERRA INCoRPORATED

PREI.JMlNARy DATA SUMtfARY

- -- ----------------- - _-------------- _------------------- - --

The resul:s shown below may s~ill require additional labora:ory review and are subject to

change. Actions taken based on ~hese results are che re6ponsi~ility ot the data user .

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. - .. - ~
- - - ...

PAGE 5

Date Repcreea: 10/29/98
Tetra Tech sas. Inc

NAWC WARMINSnR. Pi:m'ISYINANIA

Projec: Number: CTO NO. 0252

REPORTING ANALY7!::::.I.

.:..PARM~:.=fE~r':::.ER~
.:.:RB=S.;;.tr.'.=;..-_~__ =L.:::.:.:1~:::!..:.T .:::tJN.:.:.:::I.;:.T.=S ::l-.m=TH:.:,;~;;;,;!)::... _

Lot #: CBJ240154

Client Sample m: VS-3A-06S

3ample~: 006 Date Sampled: 10/23/98 09:53 ~ate Received: 10/24/98 ~~rix: SOLID

Semivolatile organic Compounds by GC/Y.s Reviewed

Chryseae 510 380 \J9/kg swat' 8270C

D;Lbenz (a.h) anthraeene 35 J 380 ug/kg SW846 8270C

FluorantheDe 1200 380 uq!kg S1ifM6 8270C

Pl.uarene ~8 J 380 ug/kg SW846 8270C

Indeno (1. 2. 3-ca)pyrene UOJ 380 ug!kr:J nU6 8270C

Naphthalene NO 380 ug/kg SW846 S2iOC

PheDaI1t.breDe "'0 380 ug/kg SW846 8270C

Pyrene 920 380 ug/kg SW846 8270C

RaNI1lIllDd roportiq limi.ca __ "-' IIlijalDi for <in' woi&Al

1 Eotionauo.-.IL l-.lt io ... lbaD JU..

Inorganic Analysis
Total Residue as

Percent Sol.:ids
87.5

Reviewed

JCAJrW 160.3 mIl

Cl.ie:nt Sample In: VS-3.A-20S

Sample #: 007 Date Sampled: 10/23/98 09:53 ::la.te Received: 10/24/98 Hat.rix: SOLID

Semivola~ile Org~c Compounds byGC/MS Reviewed

Acenaphthene NO 1500 ug/kg SW846 82iOC

Acenaphthylene ND 1500 ug/kg SWS46 S2iOe

Anthracene Nt) 1500 ug/lcg SW846 82iOC

Benso (aJ ant:.hraceDe 590 J 1500 ug/kg SWS46 8270C

Benso (b) fiUOXCUlthe.oe 720 J 1500 ug/kg SW8.f.6 8270C

BeEaO (kJ fiuarantheo.e 830J 1500 ug/kg SVM6 8270C

Benzc (gh:i) pe:ry1eue 180J 1500 ug/kg swat' 8270C

Benzo (a) pyreoe 700 J 1500 uq/bJ S1fU6 8270C

01ryDeDe (;30 J 1500 ug/kq SW84.6 8270C

DLb~{a,h)anthracene
NO 1.500 ug/lcg SW846 S2ioe

Fluara::a~
1100 J 1500 ug/kq SV846 8270C

Fluorene NO 1.500 ug/kg SW846 S2iOe

Tndeno(1,2.3-cCUpyzeDe 1.90J 1500 ug/kq SV84.6 8270C

I

Naphthalene rm 1500 ug/lcg SW846 82iOe

PbeDaA~
360J 1500 uq!kl1 SWM' 8270C

PyreDa 1100 J 1500 ug/kg S1f84.fi 8270C

(Continued on~ pagel



OCT 29 '98 14: 12 FR QUANTERRA-PITTSEURGH 412 826 5571 TO 916W4~t':;:;~:- . .":.: - ? 07/07

.QuANTERilA INCORPORATED

PRELIMINARY DATA SUMMARY

Th@ resul~a shown below may still require additional labo:atory review ~d are subjec~ to
change. Actions ~aken based on ~hese results are the responsibili~y of t~e C~~a user.

PAGE 6
Date~: 10/29/9BLot #: CBJ2401S4

Tetra Tech I!IDS, It:lc
NAWC WARMINSTER, PENNSYLVANIA
project Number: CTC NO_ 0252

.RBPORTI:-'''G ~:-rICAL

RESULT LIMIT .:::u~N.::::.IT~S ~ME':r=~P.~~:=D:....- _

C1ient SampJ.e DJ: VS-3A-20S
Sample~: 007, Date Sampled: 10/23/98 09:53 Date Received: 10/24/98 Matrix: SOLID

semivolatile Organic Compounds by GC/MS

RaWIa &ad ............«liaIilI baw bocD edjllar.e4 for dry~

1 s..-.- -.u.. a-Jc io .. IbaD &L.

Reviewed

Inorganic Analysis
Total Residue as

Perc:ezlcSol.ids
88.2

Reviewed
K:MIIf 1&0.3 s:m

Clienc samp1e m: .-8-1,02398
Sample #: 008 Date Sampled: 10/23/98 11:00 Date Received: 10/24/98 Matrix: WATER

Semivolatile organic Compounds byGC/MS Reviewed
Naphthalene NO 10 ug/L SW846 8270C
Ac:enaphthylene NO 10 ug/L SWB46 8270C
Ac:enaphthene NJ:) 10 ug/L SW846 B270C
Fluorene NO 10 ug/L SW846 8270C
Phenantilrene ND 10 ug/L SW846 S270C
Anthracene ND 10 ug/L SW846 B270C
Fluoranthene ND 10 ug/L SW846 827QC
Pyrena ND 10 \,lg/L SW846 8270C
Benzo (a) antnracene 1m 10 ug/L SW846 8270C
Chrysene ND 10 ug/L SW846 S270C
Ben%o(blfluoranthene ND 10 ug/L SW846 B27QC
Benzo(k)fluoranthene NIl 10 ug/L SW846 8270C
Benzo(alpyrene ND 10 ug/L SW846 S270C
Indeno(1,2,J-cd)pyrene ND 10 ug/L SW846 B270C
DLbenzo(a,h)antbracene lim 10 ug/L SW846 8270C

Benz0 (ghilperylene NO 1.0 ug/L SW84' 8270C
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TABLE

RME EXPOSURE POINT CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS IN SOIL
AREA A, SITE 3A, SOIL DATA

NAWC WARMINSTER, PENNSYLVANIA

6.--- 6-_.

6
6

.. Resutta 91,~~P.!ffi:'m!!:.or '"
~rineil~~'rr$
'~;AAiiiffili~T~ble'

0.7071 0.8589 0.788
0.7221 -0.8405--0:788-
o 7516 0.8355 0.788
07321 0.84 0.788

1370._----- - .- -
3580
3030
10200

~(~L) on, M!1iij;
573000

--'-138000--
64200

810000

-·Maxlmum·
¥~ltia~tsitil
;"t::.~r:Y:l'l ;-;;_:-a

5400
---1'3'000'--

9600
36000

£t~~~)·
5400

'--'13000--'

9600
36000 '

Notes:

Un~s are mg/kg
Number of sample results exdudes rejected data or blank-qualified data. Duplicates are consolidated into one result. Non-detected results are treated as present at one-hall·the detection limit in all calculations.
Statistical distribution 01 data is determined using Shapifl)-Wilk test for n <= 50. Shapifl)-Francia test for n > 50. Statistical significance level Is 0.05.
For N>10. a normal distribution is assumed d the test statistic W-norm is >c than the reference value (W-table). and W-norm. > W-lognorm.
For N>cl0. a lognormal distnbution is assumed d the test statistic W-Iognorm. is >c the reference value (W-table). and W-Iognorm. >= W-norm. A lognormal distribution is assumed d 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 devlatoons oIlog·transformed data are used to calculate the VCl d data are assumed to be lognormally distributed. Student's T-values and standard deviations are used for normally distributed data.
Arithmehc mean indudes posrtM! detectIOns and non-detected results (detectIOn limrts are divided by two).
The representative COflcentratoon IS selected as the lower 01 the 95 % VCl on the mean and the mu,mum positive site concentration.

Waa3sbda xis Page 1 10/30/9811:04 AM



SAMPLES:
_.- .- ._------

VS-3A-01S
-- .... -. -~---_.,--

VS-3A-02S
... --- ~---

VS-3A-03S
.. - .-- _._._---

VS-3A-03S-DU P. -_...- .. _._-
VS-3A-04S

.- . ---- ._---
VS-3A-05S

--------
VS-3A-06S

Sheet2

Page 1 •
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

1TB·090398 j2.!~-Q99?~~ . _1_--12TB.090398 ---I" J~I:l:g~~~~~ FB-092998 L F8-100198
1TB-090398 2TB·090298 2TB-090398 FB-090398 FB-092998 FB-100198

;C81040138010 .IAJl§401~Q9!~~ =~ A8i04o~=: :~'JC8@40~i8:Q~!::~ __ C81300117007 C8J020122010 ~=
!09/03/98 .2?!.Q~9.~_..... __ 09/Q~~98__._..... J~9!!J~!~~______ 09/29198 10101/98 t
ITB _~ __~ ~/B~=====~_ ~~TB.. .~~ ~~_~;=~<:L _. ::L I
)!'JA. .. ..__ ' .._' ~A__. i-~ .._ ~~.? .... .._ ~ NA NA I
I~/>. NA _ NA _. _. .!:i.__ ._.. U' NA NA
INA NA NA 2 U NA NA'INA -._. NA NA ·-OA·-------· U NA NA

~A.' _._.. .NA _ ~ .._.._._ Q2._..__. ~_ NA NA
INA NA NA [0.4 U NA 0.4 U

.. iNA ~.: ..'::='~='~'=NA_~=.::.=.=-FA----= .'::]}~:B~===B NA NA
I I~/>. __ . __. _._ . !'l~______ NA ._. .!. .. .8 NA 1.4

I
I~A. .. '--- --.~---._-- -~---- _L2...._. U NA NA
iNA _. _..._. __.J NA +_ NA .. -- ~.-.----- .Ll. NA NA I
I!'JA. _ ..I~._.__._.__~ .__._ ~!. .!:J..NA NA _

! !t-JA "I~~'_' "_"_'_~~ "_I. ....!!-_.. 1.1 U NA.

I !~1 ..... -~~ _.- .---- - ~~--'-----'I''''~!1'~--''--'-- ~ ~1 ~1. , . I ..--_ _ ---- ..-._-- -- "-'-'-"'" -.- -----.----
! :NA I~~-- -.:-.~~--.. --.---I-.Q:~ _.- --.~ NA NA

:NA !t':lA.._. . .. NA__.__ ._.~ .. ._I~ NA NA ,

'NA INA NA 49 ~ NA NA
:NA . !~1.''''~__-- . ·:·_:.:::.::NA--~:==~I:.:::IT:-=.··:--=D-~----- NA

:~1 I I~~.:·:· ..·=: ::::'.::=~~.:::=-=~::·I...·l;i··. '::~':=r- ~1-- . ~1
i~~ I· m~-:·:··: .:: .::.:~~~.::.:::--=..:::.: 1·.. li.t .~~ ~.··~=:l~~~~=·--- ~~ 1-

1T8-090298
1T8-090298

.C81030123015 ,
09/02198 i

)T8 I
I I
j I
! !
iNA!

I~~ I
INA
iNA
iNA
INA
iNA
iNA
iNA
INA
iNA
:NA
JNA
,NA
NA

INA
.NA
NA
NA
NA
NA
NA

iNORGANICS
Aluminum
/>.nlimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobali
C<:>pper
Iron
Lead
tvlagnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
QC Sample Type:
Duplicate:

DATA_SUM_252_removal.xls



1TB-090398
1TB-090398
C81040 13801ci
09/03/98

,TB

Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
ac Sample Type:
Duplicate:

SEMIVOLATILES
1.2,4-Trichlorobenzene
l,2-Dichlorobenzene
l,3-Dichlorobenzene
l,4-Dichlorobenzene
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinilrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-dinitrophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3&4-Methylphenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-melhylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(ajpyrene
Benzo(b)fluoranthene
Benzo(g.h,i)perylene

OATA_SUM_252_removal.xls

1TB·090298
1TB·090298
C810J0123015
09/02/98
TB

'NA !NA
NA NA

:NA ;NA
iNA iNA

INA iNA
iNA iNA
iNA JNA
!NA iNA
'NA iNA
:NA iNA
'NA iNA
NA INA
NA iNA

,NA ;NA
NA ,NA
NA ,NA
NA NA
NA I NA
NA I NA
NA NA
NA , NA
NA I NA
NA NA
NA i NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA.

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

!2TB-090298 !. !~~-q90~_~~. !~B-0~03?8. t __ !~!3.-Q92998 __1 FB-100198 I
12TB-090298. ! !~,!,B__Q~9398_ !FB:~~0398. L_IFB=~3~_8 FB-100198 t

. !A81040132007 I 1~819~012!006 jg81040138011!. ~!lJ~Q01~!-Q9!_I_C8J020122010 __..

J !09/02/98 11~!0~~98._ _ !Q.9/03/98 1__, ,Q~~29/.?,_~_,_ 10101198 L-
I ITB .. __ .J:-~-_".-=--= - i~B r~I==_~~==~=,_FB-,- !

',-- II-'~--~---" ··---:--~~~-I=-:~~-~-=-·· I. -. .-Cl==~=---== ---. . !'J!- ----" -.. -- -- !:!~-----.--- t~ --1- NA_.. NA -=1-.I. NA __ . !:!.~ ..__. ,!'J~ _ .. __ I !'!~__..:..__ NA __

-+··~~------..-----..-l~~--·--·--· .. · I~~ -- --,-- ~~ -----~ -

······~~·.;;·~i~_~·.~·~~~~~~-~~-~,·.··I~.·· ·.;:~It=-==·~i_=-=_L
I .I~-~__-_-- -- .:_=:= ~~--:==~~: 1- I~~' ._---=:1=~~-==- =~~ ===1==

~~ - .--- .. -- -. ~~-- ..---··-I- I~~ -_. --- .-~~----- -- ~~ ---F--
NA'- ----- -NA-'---- -ili-,rA - ..--·NA------- NA ---r--
~~ - :~~:~:=NA=====~_-l. _I~~ ._ :~=.=NA-- =NA 1=
NA NA I INA NA NA
NA'- --- -··NA------- i-- iNA-' --. - . -- --rw;------I-:-Nc-:-A-----I--

NA ._-.:~~EA-~=~=_: i"IN~ .'_-. --~:===NA-·---=NA __=
r'J~ __ _. !'l~ .. __ _I!r'JA .. _ NA.. NA _

~: --~:-:----==- i.l~~ --+~~~=-=-=~==:-=l~~====

~~ ·I~r-_~ I !~~ JI2~~_~_~1r---]
~~ .I~~. .- - i :~~ -I i~----- ..---I-I~~---------I-
~~ 111~1 •.~... , ! !~~ i:~li~~-----:~-=I=~~-------c
NA --NA - ---- INA 1-- NA---------NA------·

~il-Ijl·~~~~ l~il~H~==~·--= - ~i ----=
~~ 1- "I~~:- i~~ ··TI~F===.-.~~ -------I~~
NA --1- NA------- INA i--\NA--' -----INA--------I-·
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Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
ac Sample Type:
Duplicate: .
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether _
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1.2,3-cd)pyrene
Isophorone
N-NitroSO-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

DATA_SUM_252_removal.xls

1TB-090298
1TB-090298
C81030123015
09/02198
TB

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

,NA
;NA
'NA
NA

,NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

!HS.-~~03~~ 12TB-0~~~~__~ _- 2TB-090398 ----1- J~~-09Q~~~ -l FB-092998 FB-100198
IHB-090398 2TB-090298 2TB-090398 IFB-090398 FB-092998 FB-100198

iC8io40~3801-L ==~~Q_~ == A81040!-~~~~ =~ ~810~0138~~ij-- C81300117007 C8J020122010 1__

l~~03/98- - ~~~-= ~;~~~__~_ -~ ==~~=l.~~ :~~~~:~~-~-=t~ ~~29/98 1_;01/98

I !~~-=----~~~----=--~===:----.* -==:::~=i· r-s .
i iN~==: =:- NA -'_=-=-==NA .-==-= =-~ ~~--_=.-=~~:=_':=~]= NA NA -t
I INA NA NA NA NA NAI iNA ---- -- NA-·------ NA -- -- NA ----- --- - NA----- NA

! iNA. - ------~_= NA=--=-==~=---== NA -----=~=-1~~=---===-=·== NA--==----- NA

I I~~ .-- ~~ --.------ ~~ - ~~-- ..---- --- ~~ ~~

I !~~ -- - .- == !:!~:==---=~= =- NA -----,- .:-= ~~-=-::--=====!= ~-- NA 1--

II~~ .··f ~-~~::=_.:: ·~~~··~b~i =~-=:: ~= ~~=------,-~ I

i :NA 1- INA ---.- ------NA----------- -·j·INA--------·--------NA NA
i .NAI .NA -- - --..- NA--- - --- -- I INA --... -- -- NA -- NA I-

:~~ I I~~ .. =-1= ~f_~·::: =.·ji --:-1~~· __ -:·~-::_-~ ==I~~=::===:=~
~~ I l~~ -- J-.-- ~~------- - I I~~ -.!---I~~- ------- ~~ I

I
1-- ---1--- ---- -----~.- ..--. - 1- T- ..------- I

NA .t-J,II, . __ ~~_________ I !t-J~ _. I~£._ NA

NA I It-JA ------

r

NA -------- _ I iNA _!. ~~-- -- NA

~~ I I~~ --:- .----.--. == ~~-==~:=. r I~~ I~ ~- -.~---=:==r_ ~~ I
.- 1-,- -- ------- --------.-- ------ - ..--- -.---- ---------------

NA I .t-J~ -- __ I' -~~ _------- 1 I~,II, _1__ NA NA

~~ I I~~ ------ -~~ - -. --- I I~~ I--I~~ ----------1- ~~
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Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
QC Sample Type:
Duplicate:

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
l,l-Dichloroethane
l,l-Dichloroethene
1,2-Dichloroethane
1,2-Dichloroethene (Total)
l,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylene (Total)

DATA_SUM_252_removal.xls

1TB-090298
iHB-090298
!C81030123015
:09/02198
iTB
i

i
lug/L
iNA
iNA
INA
iNA
'NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

,5
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

i 1TB-090398 I 12TB-090298 'I 2TB-090398 I IFB-090398 I FB-092998 ~ FB-1 00198 I
iHB-090398 -, - - '2TB~090298- ----- 2TB-090398-- -- - ,- IFB~090398- - - FB-092998 FB-100198 r-

iC8i040!3a010- - ~-IA8ip._~Q_132g~_~--=- ~= A8104Q}27006-~,I_:_-. ~8iO~01-38011_-.I= C81300117007 - C8J020122010
j09/03/98 __.u ~!.P~~~ . 09/03/~~ 09/0_~~8 __ ,1 09/29/98 10/01/98 I

ITB_~J=' --~~ I
TB . ~=II;~~~.:TJB FB

[ug/L _. I~J!~ !1l~ . -- ~~--- .- -----,-- I
l~ -.- til~~----------- ~~---~. ---- -_.._-~- ~~ ~~
j~ :-__::-~~ ,1I ~~_=::==:- NA- __ _:,~: ~_~:::~:==::~: u ~._ NA
15 U NA NA 5 U NA NA

I~ -- -- --::g~~~~====---==~~ .-==~~- =-If-::-----:- -==g:~~- ~~
i5 -- -10 'NA-·-----------NA------- -- -'15- - . - -- t:T NA NA

1~·6_' .-:~: ~f-=: ~- ---- ~~ ----.:=- ==,I~-~ :.:-' .-:.=-:~J~ ~~- - ~ ~~ ----1=
i~.7 :--IY ~~:=--====~~-------~ .:)~.~~---- --:·=~I~- ~~ - ~~ ------1

:~ .-'llgl~l=:---·::·~~= ~~~===-~::-~.- _: :1--:- u :~:-~~I~ ~~-'--=--== ~~
11 !~ IN.~·. ':-':'_Ir;rA::~'==-"JJi' -: -. J~_~__ NA

,~ 101~~1-1~-~--------- I-I~ . ---'!D'-~~------ ~~I - .. . .. .--- --- .--- --I" - 1_.1-_
5 ,LJ !~~ -I-.!!:!~-- --- -. 1?1~-I~~----- NA

1 I~ l~il~l:;II! -Itl~~::·~~. -I g-----
,~ I~ I~ --J-~I!~=01Iil~Ji~~~=~·I~ ~_-
:~ ItlINt---~_· ::.:I~~:-:-~~~=:· .i I~ IfiIE~--=====~~ -==--~ =~
'5 ILJ I~A . ~~ __ .. .. ; .I~ .'.. !~LI~~ ~ __

U '! I~ I~~-··--I~-I~}- ~-=~~-~·r ·II :-·!~·l~i~=~===,~~ -==
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Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:
Duplicate:

PESTICIDES/PCBS
4,4'-000
4,4'-00E
4,4'-00T
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Oella-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

OATA_SUM_252_removal.xls

1TB-090298
,1TB-090298
.C81030123015
,09/02/98

iTB

I
i
iNA
iNA

INA
iNA
iNA

iNA
iNA
iNA
iNA
JNA
JNA
iNA
INA
.NA
INA
INA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

: .1TB-090398 I 1?.IB-.o9Q~~~_ -.I--1~:!:~:Q~Q~~~- I !~§-0.9.o39~ i. 1~§-0~~9~~ __ "::J_~-100198 I__
I !1TB-090398 __ ! _1~.:!:~.-9~.o.?98 _ ___ 2TB--=0903~~ __ 1_ 1,=-~-_q~Q~9_~ .J -'~'§:Q~~9~~~.-' FB-100198 .~
I ;C81040138019 __ .~~.o~Q!.3~qQ7 -, A81040127QQ~_ I 1~8104.Q.1~~Q1 ~ _ ~I C8~.Q~!007 __ C8J02012201 0

i 1~~03I98:_ -:I~~=='-:-== __I=~O':8~j ·1~~0!1:8 ]3"~==~- :~01198 i

1 .1 __ .. :=:-:_:-__-_== ~~ =~:=-= ------~_I=:lj ~::_-~~~~_:==~=I=l==--=~~'
INA NA NA NA NA NA

I~~ -:.- ~=~~-~~ ~=II~~~~~---- - ~- =: ~---------~~-~I]~-=-~~=~~~-= ~~ -~~ -----~~=
l~~ -- - -=-::-~: ~~ =-~~::_====~~ _=-==~_1_~1~~:~:-__-_~_:---__-=~~~-----=~j~
I~~ . -. . ~~~==~==~-=~~ _~_=~=:_I~~--_._ :.=:-==_ :== ~~-._----- ~~ 1=
iNA NA NA NA NA NAiNA --- --- NA·--------- -- NA---- --- NA --- - --- NA ----- - NA I

i~A - --_~~ NA_-===---==_~ --- NA -~l== !i~ -:..-- ===-= =NA----- - NA 1=
I INA NA NA NA NA _I.,___;N-,--A----+-

I i~~ -·--=·I~~ =: ~:=-=-~:-~ -= ~~===--=~ I-::~~ :---- ===:::.: =~~-------- ~~ I-
. , ,- -. -------------------------- ----OJ. ,---- -- ------ ---------------

I :~~ I I~i - :~- -:=~~·:--·:=----ll~i --:-~--I=---~~---~-==--=~I~,..,--~,-----------
.NA I i~~ - --- _-_: E~--'~-::==' rl~A . -:_---[-::NA-===---=-= NA_--==l=

NA i i~A -OJ _.t-:'~. -- I !N.[\ _L__ ~~---- .. ---_.-~
NA II~'-" . _JNA_ ·----·1 !~A --L--l~~'------- NA
iNA If'-!I.' _..__ !'!~___ , !N.~ I ~~ ._ .. .,___;NA_:_------
:NA ,t-:'~ __ ,_ 1_ - !'J~. I If'jA __ I!'!~ NA ------

!NA I It-:'I.' . - - - ~~ --- -! !f'jA I.. INA_. __~ ~_A---------

.~~ ·Iij~·. --- -. -~~--. ------ ! I~.~ ·II .. ~~ -.----.--.----~}-------

:~~ 1- i~.~ -- - -: .~.=--- -.~.f-:~=- --.--j : I~i - -.---~1-·.---=--.=f= ~~ --
NA iNA --.----NA-------- --. I INA j--- NA-- ._--.--

NA i iNA· .. -- NA---- ._-- - i iNA i· iN-A - .---~
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Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:
DUPlicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

OATA_SUM_252_removal.xls

RB·090298
RB·090298
C81030123014
09/02/98
RB

ug/L
NA
2.4
NA
NA
NA
0.4
NA
0.5
NA
NA
NA

'NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREAA

NAWC, WARMINSTER

RB-090398 I ,VS-1B-13S I ,'VS-1B.14S ,VS·1B·15S : VS-1B·16S I IVS-1B-17S
RB-090398 i jijS-1I3.13S ,. V5-18-14S i iVS-1B·15S . iVS-1B-16S .- --I'Vs.:1B=17S-- --
C81040138012 i iC8K2~~J50~65 ~=C8~~2~1}i0006 ! !C8K20015000j-: i¢~~~@.15CiQ6~_=Y~C8K200150009 __

, 2 .. " __.._~ ~~._... NA "__ II .. !~~ ._. __.__ ._jNA ~.

i ~:~ . .~.~:~~ Q. ~~'-:':'.:==--= =~~==-=~ :~, ...\~t- ...~_-::= =I~~---== -t:"-~~7""-_-=--=--=-_=__=_-'_I=
i~ ~6:8. ·:..· ..I~I~:.:~ ....~~~=~= ~:~:===:-·:· ..·Il~:': ."=--==l~?--==== ~:.:~------
I 3.2-' ulNA"" "'-'--" - f\JA---..... INA' ""'" --- .--INA------. NA --- -I 2 .... "'iTINA .. - ..... _.... - --- NA---·----·I 'NA' ..- . _._. _. NA-' . - NA"'------
. 9.4 · ... uINA--· ..---..--·--NA·--·· ..··INA-----INA-----·---· NA ._- .....

~~33 Ie 1~1·:·· ~~.~= ..=== ~:-.6--·---·~···: .. I i~~ .. :==:=: =I~..~=--·-=------= ~~-4---=--=--=-----_-=-:1===

li' I~ Ir~II~~I~f-~:.-.~:·: II~~ '. -~~~=I~~=--=- ~"--l-- ~~- -~. =1=
49 iu iNA _... --- NA'''''-'' . iNA . - - .. iNA-..-·------I-NA-------I--·

~o:g I~ i~i ·····~I~r:::···Iu !~~ ·~I~I~t::=·=:;~~~~-~:· ~b
34 iu iNA' ---- ... --INA- -- i iNA ... r INA·· ..· ...--..-----jNA -_---_1-
5.1 iLi iNA -'I'-iNA- i ;NA . i INA - - .. ---I''''''iN-A- -_....... +_.
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Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
QC Sample Type:
Duplicaie:

~EMIYOLATILES
1,2,4-Trichlorobenzene
.; :2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
- -
2,2'-Oxybis( 1-chloropropanej
2,4,5-!richlorophenol
2,~,6-Trichlorophenol

2,4-Dichlorophenol
2,4-D~methylphenol

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-dinitrophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2~Nitrophenol

3&4-Methylphenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(ajpyrene
Benzo(b)f1uoranthene
Benzo(g,h,i)perylene

DATA_SUM_252_removal.xls

RB-090298
RB-090298

iC81030123014
[09/02/98

iRB

INA
INA

iNA
INA
iNA
iNA
iNA
iNA
iNA
iNA
iNA
iNA
INA
iNA
'NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

,NA
'NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

! !R~-0~9~~ __1._ VS-1B-13S__I_ VS-1B-14S __J._y.§':~.~=-~~~ ~VS-1B-16S__ ~VS-1B-17S I_
I jRB-090398 VS-1B-13S VS-1B-14S . VS-1B-15S VS-1B-16S VS-1B-17S

! IC8.10~qj~~01~_~I_-~ C8K200150005 _~~o.~J=~8._15~001~~Q~==-C8K200150008 C8K200150009 ~l=
I 109/03/98 11/19/98 11/19/98 11119/98 11/19/98 11/19/98 t
I IRB --.~- -_-:~~1= ::~~:=~ __~~_=- ~_~ _l~~--~_:-~~=':=-: -=~ NM I-
I! --.-- .. -----------------------11

--- --------------'-.--- I
, 1_ _ . .. _. . -

-I i~~ -----~:-~~ =:,~:-~=------~:l': ~~-:::-=::== ~-~: - ~: !-
i !~~ - .-- 1_ NA ------- - ~-- - r-NA - ._------ N~ tNAI I~~ .-- ---- .-- -- ~: --------I-~: -------, .--'~~. .--------- -- ~:.--------~: I

1 !~~ -I [~~~~~==~-:~~=:.::~::II~~:_:.:I: ~~-. ---:~: --.:~~
I !~~II~L--::~~~~i~-~~II~~-:~:=l~l~~ =-:-_I~ ~~ ---I
, J I .,--_.. .._- -,-----------------., +-- -----_.------,-------
! I~~ !. i~~- .-. _=I~::·:==-=~:-JII.--I~~ -~-=-===I~~ --=~-= ~~ \L
- -~~ i I~~ --I:l::::-II~~~-l~~ --- -~~ ~

NA i INA - - -NA----- - .. i iNA .. ---r- NA------ NA. . _._ ... - ... . . _.. -.. -._._--_.1_----------

~~ i 1~1--:1:-: ~~:-- .~-=:--:. II~~=- -:-=I=I~~--====~~
NA i l~~'_ ~ .:=J~_ B~_-: =.·. i i~A .: __-=~TJB:C_=__=_~==_ NA
'NA ! INA __ ... I .~A __ I INA jl __ INA NA.. .

~~ I r~~TI~1~ I I~~-,_:I~t .~_- ~~ l..
~: I l~~ -'--I~{---- I I~: -'-. ---/-- I~~---_.------- ~: ----
~~ II~L ~ ~: -:,~E-= _J I~~ --:::-:=:II~~--. ~ _:--=~: --~=
~~ I I~t---: d~~ ::..: - I i~t:-:--:..:~:~~-----_-I-~~---
;~: ' i~~ - - -1- 1~: .._- ---I 'I~: --- .--I~:----1-I~:.--
'NAI iNA ----I--INA-- --- -.. -I iNA·-·-----INA------l--!NA 1---

7
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Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
QC Sample Type:
Duplicate:
Benzo(k)fluoranthene
~is(2-chloroethoxy)methane

Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
E!utylbenzylphthalate
Carbazole
~hrysene

Di-n-butylphthalale
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

DATA_SUM_252_removal.xls

RB·090298
;RB-090298
C81030123014
09/02/98
RB

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

~RB-O~O~g~ LYS-1B-~~~__ VS-1B-14S I_--'ys-~.§.:!~~ IVS-1B-16S __ VS-1B-17S
iRB-0~_03~~ IY"§.:..1-B-1~___ VS-1B-14S _. ~S-l~~?S !VS-1B-16S VS-1B-17S
!C810~Q!..3~01.? C8J<200.!_~005_. C8K200150006 ~~~_200J509~ -'C8K200150008 C8K200150009
:09/03/98 11119198 11/19/98 11/19/98 11/19/98 11/19/98

iRB
- --- ~~~~~]~~=~_=~~=_ -.=_~:--_---~-'=~~_-'~'.I~~=-_:·-'=-~~~l ~-----NM_

i~~ ... Il~_--. -----.-- .-.~~---- L.I~.·~ -. ---- --.--!-I~~·--'- -I~~ -1-
!~A _.- -_~~ ='.= NA-==~==_=-- NA ~==,,::~_'..::II =-I~~'_ .:.~~·.=__.'~=l::::J~---jNA J=
INA NA NA NA NA _I~I

I~! ..-.~. -~-~ ~=I~~ =---~~- ==~ "::_~I:_~:I~~=-:. -= ~== =~ ~~ --l~=

I~~ ···~_-I~--~-~= ~~ ~~ ...~--_-+. ~r~::~__·:I~~--=~~
I~~ -.. 'I~~-------''''-'----~~ ..--- ---- ~~ -.- .. -·-·-I~-----l-~~
iNA - .-- INA- .---- --.- - NA----.- ... - NA -- . --.----- -- -t:.iA------ - NA -. . .-._. - -- -- -... - ----.--.--... .-- . ---. --- --.- -----·---1--
iNA !t-.!~ _..__. !:'!~ I ir-JA . _NA .~ _

I~~ j~~.- -~· .. I_~: ~~=.==~~==_~=~ i· I~t. _. _.. __=== ~~-===_~~
!NA !r-J~ . f',J~ .. . __ ! 'I~~' . I~~ .NA

i~~ I~~ ..-.-- -- ~~--------- I--I~~ -----------.---~~---- ~~

~~ l~~ - .---=~-J~f-"::~=~-=~-'- ll~f .-~-== :--~~I~~· ~~ ---1=
NA iNA . -INA' -.---. - 'NA -- - -·--NA--------NA-------I-

NA iNA . .:.J~~_." =~=-:. --I~A _. .- -~===j~A NA --=
~~ I~~ .. :~I~t--=~=-..::·_ i~~ -- -~ =-I~~ "::~-=='~~~ ----,=
NA !r-J~_ . N!- !~~ ._-'~~ I- NA __._

~~ I~~ --".. -I :-1
1

~~ -- ~_:~ ~~. I~~ [ IH~"::~==='I= ~~ .1=
NA INA NA INA I INA ,...
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Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:
Duplicate:

VOLATILES
1,1,1-Trichloroethane
1, ~ ,2,2-Tetrachl~roeiharie
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane ..
1,2-Dichloroethene (!otal)
1,2-Dichloropropane
2-Butanone
2-Hexanone. - . -"- .. .-- ..-
4-Methyl-2-pentanon~

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Dibromochloromethane
Elhylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylene (Total)

DATA_SUM_252_removal.xls

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

!RB-090298 I .!~.~-Q~~l98 IVS-1B-13S -. ·-1 VS-1B-14S. VS-2B-1~S VS-1B-16S VS-1B-17S ~
!RB-090298 IRB-090398 VS-1B-13S VS-1B-14S VS-1B-15S VS-1B-16S VS-1B-17S
jC8.i0301230i4 I 1~~1.04q'~38012 _. -.---- C8K2OO15000S - C8K200150006 ~= C8K200150007 C8K200150008 C8K200150009 =
109/02198 I Q~!03~,a 11/19/98 11/19/98 __ . 1.!!_19/~_____ 11/19/98 11/19/98
IRB .. 1 jRB. NM NM .I~~.. NM NM _

l"glL : II~giL=~:=:::-------_--=-=--=:=.[~~- _---=-_=== =
!NA I _I~ ~~ NA NA NA ~ L
INA I 15 U NA NA NA NA NA

_INA .. is :__..~._~~=~~= p-=~___ NA .---[~ ~A -==--==_~_____ NA 1_

!NA .I? -.---- -.----.~- NA N_A_ tA _ NA NA
!NA ? . .__ ~ ~ ~ I~A--------NA-----NA
INA 15 __ . LJ_ NA ~ . _. N~ ._-1-_ NA NA 1_

l~~ --I~ -:.:.. -:~-=~~~ -=~===~~ --===:~~-.=~~~--===--~~ ~ 1_

m~ .= ":']~ ::.=-~:::== ~ ~;--=--= --~~--------:=::~~---------- ~~ :
I~~ ::···-1·:1~·5.-=-:·::=:::-=~~~--=~===:=~----:==~~-==== ~~ ~~ t-

i~~ '=--I=,I§' ------:::= g: ~~ -~::==- ~~----==~f=----~- ~~ ~~ ~
iNA I Ii"" .-- i:T NA-·---- NA --NA·------ NA NA 1-

i~~ ., l~ .. -- -:: ff:~~ _==--==I-~~----==J= ~~==--=:=-- ~~ -:
jNA i i5 . -'--' U NA·---·------ -- w;:------- --.. NA------·--- -- NA -t:-:-NA7"'""----·-

iNA I i1 - --. liT NA----.-.--- - N.A:-------- .- NA-------- -- NA NA
, , ,-- - .'--1'- --,-.---.--- - - - ------- -I,:-:-c-----I-

i~~ II! -: l~·~~-::~=:·=-=------,- i--~--------.-::::' :-~l~~-=--==:=::=j-- ~~ ~~
!~~ I i~ .. m-~~=~:::===:-~ - ~~ --------= ~:= ~-r----------- _~~---I-t-7"7~7'~--.---

;~~ I j~ --iB ~--f~ --:"~~--:-==:~I~~ --=-=::---1- ~f=---=--=----===~: -~r---~=
~~ : i~ I~ ~~- -- --':::=-~--j---~~=-~-===----:- ~J~f ·_'_--_-_-=-_-=:I~A~ :-----:-::

:. NA i ;5 iu INA - - --- ---- NA --.--------- - '-INA .. --..-------- --INA ----- NA ----

,5 iU 5 Iu 'NA---- -- - - - -- - --- NA--- . ---- _...I - NA' -----------,--- NA NA --- -
NA i 11 10INA---- -- --- -NA ------------J---INA .. ---------jNA -~--------
NA i '5 IU NA - ------- II"JA- ------ ,--INA-- -----------I--INA ---I... -
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Sa~ple 10:
Field Sample 10:
Laboratory 10:
Sample Date:
OC Sample Type:
Duplicate:

PESTICIDES/PCBS
4,4'-000
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DATA_SUM_252_removal.xls

RB-090298
RB-090298
C81030123014
09/02/98

RB

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

iNA

!NA
,NA
NA

,NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

:RS.-g~03.~~_. _n. _ VS:1B-!~~__. IYS-1B-14~__._L ..IVS:~~-~~ ! VS-1B-16S _!VS-1B-17S __
IRB-090398 VS-1B-13S VS-1B-14S I VS-1B-15S j VS-1B-16S -lVS-1B-17S

!C8104~i3861r.. _= C8_~2601@.0.Q.5= C8K200150006 -1'::-:: ~~B~9Q..-1~9_6.?-. _..__ ~8K200150008 C8K200150009
!09/03/98 __ ._ .~.9/~ .__ 11119198 _ ... !.1i.19/9~._._. 11/19/98 11/19/98
IRB NM NM NM NM NMI ... ~....~ ~===~.======~_-=.L~~ __ '~=~~~=.~ =l~~------
INA _..'~ ~~_.~~ ...~_~~ =~ -N-A-.~_-_-_-_-.=~~; ~_I~i::_~-:~~~=~= =!-NA---- - =N=A------

INA NA NA NA NA NA
INA ....._-.--- NA ----.._-- - NA ------ ----NA .--.------- - NA NA
INA .----.-... NA------ -- NA------- --- NA -----.---..-. - NA -,--cN-,-A·-----t-

I~~ -~~:' .~:~~~..~--_._~ .~:..==~ ~~ .__-=~~~r~..,~~~-:~_· ~__=·_~ =~~ ~--._-~ -~ 1_
I~~ -- ~-..--.--- -- ~~ ..·---..--··1 I~~-' -.. --- ----- ..--- ~~------~~ ------, J __ .. ._.__ ._, ._ .._.... _.. n___ __~---- ...I-

I~~. ---.-I~~~: :.-.._=.~-= --=.[~.==~_~= .. _I'-_'IN~_: - ~. ='=:I=~~~-----..-.-I-~~-;-;-~-----
I~~ ---- -~~ ...---... --~~---._-_ .._._- +'l~~- .---.-----~~ ~~ I

jNA .. 1-- -~~~ '- - -:. ~~.' -= E~~-_=~=.-- --. iNA - -. ~-~ --- E~__-=---==NA ------F----
iNA. I !'l~ .. _. ._!i~__ . !!'l~ _.. ._ ..__ ~~ j_",N7-A _

!NA _'I'I!'l~ -- _--.. --~~----- ..,_!'lA .. --------- ~~------~----.-

!~~-. ,~~---.-- -----'I'-~~'------"'-- .. --I~~- --- - - ... --- ~~ ~~ I
iNAI!NA- - - - --INA··- ..------·I- 'NA" ·-----·-----·NA ----- NA .

'NA i INA'-'----- --NA-·-~=~.=:-I_I~~~~:~ --~~_~~~,=~INA - NA =

'NAJ~~ ---- ----- -'I---l~.. --- - INA - - LI~~----- ~~I~-~=I---
:~~ "I~~_=.:---' __~ :~'~~~I~~'===~_ .!~~ -~~. -=J=J~------ ~~ =
~~ I~~-'.:_ . -+=I~~-_~-_=-' ~ .' :~~ ~ -- -~·:-I.-l~~.===. ~~ -----1=
~~ I~~ - I i~~ - -- I~~ -I- I~~ --------1 ~~ 1-
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Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
QC Sample Type:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DATA_SUM_252_removal.xls

VS-1 B-17S-D
VS-1B-20S
C8K200 150012
11/19/98
NM

iVS-1B-17S,
!
jmg/kg

j
'NA

0.75
iNA
iNA
iNA
i069
iNA
i54.9
iNA
iNA
'NA
'10.4
NA
NA
NA
NA
NA
NA
NA
NA
04
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

VS-1B-18S I JY§-!~~.!~S .. _.__.. ~~-~~-Q!~ ! IVS-2A-0!F~ '!.-'~~-~~Q.!~ ._ VS-2A-01WE 1_
VS-1B-18S I IVS-1B-19S VS-2A-01F I IVS-2A-01FE IVS-2A-01S VS-2A-01WE I

. i~~~~~;500'O ..I.•. [~t~!J~~; ~~~~~~t J.. I~~~;Z!37~ J~T4;g;36016- ~~~:36030 I

.1 !mg/kg _.. -~_0~!~~------- rnQ7k9----_~J]~!I~~g_:=== -- mg/kg mg/kg

·IB _1~.~5_.:"_~~_-:-=~~.~5 B ~.~8 - J~\I:t-~=--·__ L ~.~ L ~A TB

I !~~ ...----.----. NA_____ NA I__ !~~ ~IINA NA I
, i~A_. - --- ~~_._. NA -----.. -- '1 ~~ . . . NA NAI IN~_ ------- ~~ . NA . J __ ~~.. ._____ NA NA
, jO.08 __ _ . ._Q...!~_____ 1.7 ..__ 1~_.2.~. K 20.3 K 0.62 I~

I 1~~5 ----...'... -_. ~:8 ....-..----~-- ~~ ------.- --1~~ .-... ------.....-_. ~~ ~~ t=
i iNA' . ..- .._.-- -- NA ,---- .----- -- NA----··- . NA .. --..----.- - NA----- NA -

i [NA-_·.~: ~~ ~~:·:~'::::=-=---===NA-----:_~. :_i~~-_~:=~__==--- 386 12.3
! iNA NA NA INA NA NA

i9.5 ''1-6j ---.....---- 21-:1--- "'-'K '72.7----" - K 42 K 11.4 IK
;NA iNA ..---.....- --NA----- . - . J ·INA . - . ---.- NA NA

NA INA' ,1-, NA ... -... I iNA--' NA --- NAI' ,. -.. ...-... ,... .. ..--- _- ·---·----1--
NA NA ! ,~A I !NA NA NA I
NA NA ! !NA ! iNA __ I~~ I_ NA
NA NA I INA ; ,NA NA NA
NA NA I iNA ! NA . i-' i~~..:==_=__==.:].__ NA ---1-
~~ ;~~ I I~~ ..~~ i IW ~~~. __ IL ~.~5 f=.

" ~~ . 1~~7 I"I~~~~I '~=l~~;8 .~ •.
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Sample 10:
Field Sample 10:
Laboratory 10:
Sample Oate:
QC Sample Type:
Ouplicale:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-0ichlorobenzene
1,3-0ichlorobenzene
1,4-Dichlorobenzene- _.. .-
2,2'-Oxybis( 1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimelhylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Melhyl-4,6-dinilrophenol
2-Melhylnaphlhalene
2·Melhylphenol
2-Nitroaniline
2·Nitrophenol
3&4-MethylphenOI
3,3'·Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-melhylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Nitroaniline
4-Nilrophenol
Acenaphlhene
Acenaphlhylene
Anthracene
Benz(a)anlhracene
Benzo(a)pyrene
Benzo(b)f1uoranlhene
Benzo(g,h,i)perylene

DATA_SUM_252_removal.xls

VS-1B-17S-D
VS-1B·20S

.C8K200 150012
;11/19/98
NM
VS-1B-17S

j!'JA
INA
iNA

i~~
INA
iNA
iNA
iNA
iNA
iNA
iNA
.NA
:NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

,NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

:~~:~~:~:~ I-lv~:~~~~~~'- -.-.1~~:~~~6·~~ 11!~t~~:6i~~ -1,.-- ~~:~:~~~ I ~~:~~:~~~~
.C8K200150010 -1~~~~Q.0~5~QT1-- ~= 'c8E5P~~602~ _i _,~~j15i5j3600~-:-- ~- C8J150136016 C8J150136030 1-

111/19/98 _~_!'.~~/_9~ .. 10/_~{~!!. '_I_.!~Q/_14/~8 . ----1--~0/14/98 10/14/98 _.__

I INM>=~ N~~;~ =NM__~_~_~ :.[~_-~: =::'9 NM 1- _

I INA ~_____ ~. I!:'J~_... NA _
! !NA .. NA ~ ~~. ._NA

I I~~---... ~A _NA ·I~~ NA I_INA I_

i' -I~~- ------ - ~~ ------- --~--------. ~~------- - ~~ ~~

1.I~f' ~'- --~'-~~=~~ := ~~--=-~--~---- =~~----=~'~=l~~~--~-~~-~= =~~ -I-I-:-~::-:~'------
.i iN~ . _. ':'. ~~=--= :~~NA=====~A ..~== j ~~ ~-~-==~~==NA l-'-NC'--A-'-------

I I~~ --- ---- ~~ -- .. -------- ~~--------.-- I~~ '" ----- -- ~~ - ~~ I-
i !~~'-.---:·~r-~·==:~~-~-~==~~_-- ~~-~~~I:J~t ::~=~~--~=.~_~ -==~~ -,-

i~~ ~~ _ .-- --- ~~------- --. I- 'I~~" -- ---.- -- ~~ - ~~ ---. .. -- ..--_. ---- - -._-- ,- 1---- -.. _.. _. -..-.-- - --- -
NA NA ~~ .._._ I .NA ~_~ NA .__

~~ ~~ I !~~ ! !~~ ---_: ~--i§:====~-_===I=
NA NA ! iNA ! iNA .. _ IN~ ~ ._

NA NA ! ir--.l A i !NA 1_ .~~._---------NA I
~~ i~~ I I~~ ! :~~ I I~~ ---- -------- -- ~~ ---~-. --..
~~ i~~ I I~~ ! i~~ I I~~ .-=~-~~=--=.= ~~ r=
NA !N~ i INA i NA j iNA~_ . -~:=-=_=NA-----[--=
NA !~~ I I~~ i iNA !. it-J~- .... NA I

~~ I~~ _.. J~~_-" I :~~ __ .I: i~~.~~=-=--=*-----==
NA __ !t':l~ _. . NA.. . ! tr--.lA __ ...J~~ NA _

NA ..I r::!~ ... _-- __.!:!~----- --- . _1_ .! f\JA .. ..I~~ .. NA

~~I~t::~ ~ =~i~ -:_-:II~ ~::~-:-=I~~_; 1

~~ ..I~l· :------ ..·=~~-~=~---~--I-l~~ .. -.. -~~:====I~~----- -.-; __=l=
12



Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:
Duplicate:.
Benzo(k)fluoranthene ._
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phth~i_ate

BUlylbenzylphthalate
Carbazole
Chrysene
Di-n-bulylphthalate
Di-n-oclylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( l,2.3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

DATA_SUM_252_removal.xls

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC. WARMINSTER

,VS-1B-17S-D I :VS-1B-18S VS-1B-19S VS-2A-01F I IVS-2A-01FE - VS-2A-01S VS-2A-01WE I
!VS-1B-20S i iv~~5~:j_8~~=_~~-~ ~ YS:1S-19S_= _ VS-2A-01F --= =]vs=2A~OlFE VS-2A-01S VS-2A-01WE =
!C8K200150012 ! jc;~~?9..oJ?99.!.9 _. ~8K29015.9_~..!__ C8~_5013~~~.----IC8J.-l-.5013600.4 C8J150136016 C8J150136030 1.
!11/19/98 I 111/19/98 11/19/98 10/14/98 10/14/98 10/14/98 10/14/98 ----.

jNM. ! jNM ---- -_==-_~=--:::_":!~==---==-==·I!':J.~_--====,:NM-~=~=:== NM NM
IVS-1B-17S _I 1____ ------ _ -1.---..--------t-tc-:-:-----t--17-:-:-

i~: I. I~~ .. -:.~-::--=-:= ~: =-=--=--=- ~~ ==-=-=:.:I==II~1:---------- ~: ~~
iN~ I !N.~ ._· .~A .__. ~ I---.N~---_'--- _NA NA

I~~ I I~~ __ --:':=:~=:" ~~=_=,==--=~~_===:--_=IB::==--- __ =_~~: ~: I-
I~: I :~~ ----------- ~~ ------- --- ~~--------·r -~~---.------ ~: ~:

1~~ I !~~ -_:>_:::~~: ~-: ~~~~~ .. -~~_===-=--=~=--- -~_I~~~::-:=== -~: ~: t=
I~:I I~:-- - -.-.,---~~--------- ~~----------- ~~--------.- ~: ~: j.-

iNA I iNA . --.~--- .. -: .N~'===_==--= = ~~-=:=:=~:=:=- N~ ~. =:=== NA NA

!~: I !~~ . - ·I~J~:-=- __===·~~====--_:-_I_-_~~ __=:_=====I~~----~= ~:
:NA ! !NA IN.ft.- __. .. ~~_____ ! INA. . .. . NA NA I_
NA iNA IIN.~. .. ~_~ .. .1 IIN.~ .__._ NA NA
NA :NA N.~ ~~_ ..._.__! N~ . .~A NA f-
NA :NA ,N.~ ... " __I~_~ __ __ .. ! IN__~ .. NA _lcN:-;-,A,---__~-

~: ~: I~~ - --.--~~ --- - II~~. -- ------ --~: .---- ~: --_.-
NA NA iNA' ---INA- i 'NA ·---i---NA--·-------:-:N-=-A'-----

NA NA .IN~"-:- .:···Il~~ ---- I INA -~--:==I'-:-I~A--------NA---J-.
NA NA .IN.~ ~_~ __._ ! INA .. __ ._ ,N.~ NA __.
NA NA INA INA I INA I INA NA
NA ~ NA . ~~ _:_:~: == ~~ _. _~= ~. i iNA =:_==I=.if!~~----- NA"------=
~; : ~; I~l' --.:'.= =~I~~~ ~.~~-~- i I~i -::-=~F:~I~i--===~; -=
NA NA INA' -----iNA - -. i iNA ---j--ir;.fA--------- NA j-_.-
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

Sample 10:

Field Sample 10:

Laboratory 10:

Sample Date:
OC Sample Type:
Duplicate:

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloroethene (Total)
1,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylene (Total)

DATA_SUM_252_removal.xls

VS-1B-17S-D
VS-1B-20S
C8K200 150012
11/19/98
NM
VS-1B-17S

NA
:NA
NA

'NA
NA

iNA
NA
NA

:NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

VS-1B-18S
VS-1B-18S
C8K200150010
11/19/98
NM

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

INA
:NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

I IYS-1 ~= ~ ~~ VS-~A-01~ 1 -1~§-?~:2~~§ --!VS-2A-01 S _ VS-2A-01WE
I VS-1B-19S VS-2A-01F I IVS-2A-01FE IVS-2A-01S VS-2A-01WE

i-.I~~~~~8!50~~I~: __ Tl&~~i~!~?4-_--[-I~~11~g~~-O~~=.~J~~- ;g/~~7g~36030

-I f~~_=-~~::_~-== ~= ~-_-_~=-__ -J _I~~ __ ...=\1= _~~.____ NM --L-_
I ..--. --- --- ----- --_.- --- -I - ..------.1------ 1----
I~f---··~ -- --::-~ =I~~ ~~--.---~~:~ - .I~r ··-::=F- ~~ ~~ ,-.-.---:

'-j -----.---.--.---~-------- .. 1-··---_·_·_-- 1--
_. _ ~~. ... ..~~_. . __ . _ ~~ ~~ .:...:NA:....:... 1 _

1_ !'J~ ~£ _. . . I~~ NA______ NA .--

I -~~- ---.--_.- ~~---- '--'i~~ ------ -.~~ -- ~~
I'~~-- __::__~.:__-~~_:=H~__ :-.=_:~._-_ INA' _:=-=:~~~IBE=_=_~==:...:.NA=--=--------
i I~~---- .. -.-.---- ~~-------- I~~"-' -- --I~~--------~~~.:...:~-----
! .I~_~-.~:· __.::_-_.:-__=~=:~~=~=~:-: __ .INA .. -- ·.-=_==-:J~A ===_I.:...:NA~ I__
I ~~ _. ~~ __._____ _ !N_~ . I~~ NA _
! IN~ _ . ~~ .__ !~~ I~~ NA _

! I~~_ ....~~ .---- iN~ ------ ,~~---.----.---~------
I NA. __'I'I~~ !~~ ----I~~------~----- ..-·
j !~~ . -- .~JI.. - ---. - !N..~ - -'I--'~~"--'------ . NA -.1-

J~~ .I:-I~~ --.--:-: i~~ -.- ·.. _:··-·.~.IH~=~~===~~ :=-~=
,!'JA 1 __ I~~ .... !NA . _._.1 _I !'!~ . NA '--

I~: I~~ - !~: -- -I-"I~~ .--------- ~: I-. . -- .. ,- . .- .. 1---·---_·_- --1-'
I~~ -I~~ -- - !~~ 1- i~~---'---'I~:----'--i"--. . . 1... _ . ,.. ... - - ---..----- -------....----
I!'!~ __ j_ !~~ iNA I. !!'JJI. --_ ....--- -- NA __1_
I~~_ . -.lB~ ---- :~: II~~·-·~=--==~------I=

I~i .t~-I~~ i~~ .. -I m~ -~~-------_:-------:- ~~---..-'1------
I~~' :r I~t i~~ _II~ i~~--~·_-_~~-~~ I-~---=
IN~ I'T~~ INA - I~~---------T-~---J---
1~~ 1- 1~~---- 1~1 ···I-l~~·-·------I .~~ i--
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

----~--

VS-1B-18S I IV?-!~-l~S . 'I.JV~-?A-Ql~ : YS-2A-01FE ! rV~:~~.Ol~=_L VS-2A-01WE I~_
VS-1B-18S I VS-1B-19S, [VS-2A-01F : IVS-2A-01FE I IVS-2A-01S VS-2A-01WE

~~~;~9~15001O II~p~~~"~I~_I~~~:24·1.1~~l;~360~~=ll~~;g~~-~~:;g~36030 _
......._.. ._......_._._.__.- _~ ._._._. __ -..I .__ . .__ _ __ I

N~ .~_ ._.~~~~ =. NA-==--=_ =- NA ::=-~-=-j~~~.~~=-.=--=--=NA. NA I
NA __. ,,_,__, !-JA . NA I~~__ NA NA

~~.- -------+-~~-----~~ --_._~~-----------~~ ~~. .. .......--_... -----.--------..-- -·1-..····_-------_·- - 1-
~~ . -----_. -- ~~-----_ ... _. ~~ ---_._-_. --- ~~----". __ ._------ ~~ ~~

~~-.~-.: .:-- ~I~~·~=-~~-=--= =- ~~~=:=~ .= '~r ~._~,,---- :.~==~~ .---- ~~ 1-

~~ -- ,,==::~: ~; "~=-~-~=-~-- =~ ~~~- :·-~=-==I=·~· ~~ --.-~=::'~~~] ~~ ----c_ ~~ - -1=
NA ._. NA _. NA -. _ If'.!~ _" _ _,,___ -INA NA __
NA II . t:-:'~ . __,, . ~. . -I-_I!'J~ ... "._.. NA 1_~

~~ I' ~i -.-=-"-- ~= =~~:-::::=:: -- j- -I ~1 '. :.~,,---:.=' ·1= ~~ i ~
NA i N~-- _-"._.:_- ::: :NA-~:_-,,= :::-- "---I~A -_-:=-::'=NA " NA

.NA I IN_~~ __ "" _. t:-:'~ ... 1f'.!.A. ".t:-:'~_____ NA
NA I I~~ . .. , t:-:'~_. . .. ,NA- lt:-:'~_____ NA -1_

,~~ :.1_1~1 =__·~:-__:.:=::=:~;_=:·_==:::..-IIN~ .. =~=I'~~~==---- ~~
!~;-II~t :=-==~; -.= ~-=Jm~ ..-=~~-= *:----~-~~ 1

;~~ -j - ~~.~. -:::-:~:--==~~-==_"_-:=.I··jN~ ---:------=!=J~~-----c_;
~; I i~~ ~~.-=-: II~~ -=:-= =I~; ~; 1-

VS-l B-17S-D
VS-1B-20S
C8K200150012
11119198

,NM
VS-1B-17S

NA
NA
NA
NA
NA

,NA
iNA
iNA
iNA
iNA
NA

'NA
NA

'NA
'NA

NA
NA
NA
NA
NA

:NA
NA
NA
NA
NA
NA
NA
NA

Sample 10:
Field Sample 10:
Laboratory 10:
Sample Dale:
OC Sample Type:
Duplicate:

PESTICIDESIPCBS
4,4'-000
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-l016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DATA_SUM_252_removal.xls 15



REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC. WARMINSTER

VS-2A-02FE
VS-2A-02FE

,C8J 150136005
10/14/98
NM

K

Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

VS-2A-02F
VS-2A-02F
C8J150136025
10/14/98
NM

mglkg
NA
1.2
NA
NA
NA
2.8
NA
NA
NA
NA
NA
83.9
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

mg/kg
NA

IB 2.1
i NA
i NA
i NA
iK 36
i NA
i NA
i NA
i NA
; NA
iK 95.6
i NA
j NA
j .NA
. 'NA

NA
NA

.NA
NA
NA

'NA
NA

iVS-2A-02S ! IY~-2~-o.2WE ! 'VS-2A·03F ! !~~·?~-03F-D I VS·2A·03FE
IVS.2A-02S I ,VS·2A·02WE ! VS-2A-03F I IVS-2A-74F VS-2A-03FE
!Cej15013601!' --: ~~j15~f36031 i iC8J150136026 ! iC8j.1.5_~.1360~9 _ C8J150136006

! 110/14/98, . I .,. ~.~/.14/~8 _ !!10114198 I! 10/_14/_9_~ ' __1_ 10/14/98

I II
NM

. , - '.-- ~~- .--_.- I INM --- ~~-2A~3F- NM
,- -...-.- ------- ._- I' . - ..- -

I~~rQ=~~= == ~_i-=~= II~rkg -==~I~t,g -ii~-
, _~~ L ~r=~=~-~~=B-- ~~9-==~=-__~iLI~~ __::::-~~ L~.~ L~-l L

.=--= =~ ~~-=====*-~==~=·~-m~=:- =:~~:---=:=: ~~ ~~
--- K- 0:61'''·----· K 28.6 ----- i<Ti"2.'f· .- ....._- K 13.3 K 2.4

.,- "·-·"--r:·TA- -----. -_. t..i'A--·------ - INA ' .. ----- ---NA NA

-~- __-I ~~ ~=-,~,=~~-----:--=I- I~,{:-,==I~~- ~~ 1-----1- 9.T------------666-·----· j7'9S" -· ..---·----NA NA

=~]K ~ie-=~_~ ~~ ~~ =--=-=~=lkl~1=~-::~ ~ ~~ K :'----"

_I. ~~-=--- .-~-:=:--==,~~ _=_-=--=J __'!B.~ ..,'.-- -=:=. ~~ ~~
! !~~ --:= ~~-:=-=::=ll~t::=I=I~~-----=~~ ==~-
I I~~ .NA ,.. 'j ... INA, .._,. I~A _NA _,
! IQ.9_5. __ ___ UL_ ~~ .. .~. U.~:3.... __.-,=_ ~A NA

I I~~' ..: == -~=I~~:.=- _:.:J I~~. .. .... == =-I~~ -- ~~ ----,-
1'I~f1'---------- -'-1 ~:6 --------- I I~:6 --- ',-- i~~ -1- ~~ --,-

DATA_SUM_252_removal.xls 16



Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:
Duplicate:

SEMIVOLATilES

1.2,~-_t~c~lorobenze~~
1~2-[)ichlorobenzene.
1,3-Dichlorobenzene
{4-Dichlorobenzene -.---.

~,?'-9~ybis( 1-chloroprop~ne)
2,4,5-Trichlorophenol
2,4.6-Trichlorophenoi
2A-D~chiorop~enoi
2,4-Dimethylphenol
2,4-~iniirophenoi
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2.- Methyl-4,6-dinitrophenol
2-Melhylnaphlhalene
2-Melhylphenol
2-Nitroaniline
2-Nitrophenol
3&4-Melhylphenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinilro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-melhylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Nitroaniline
4-Nilrophenol
Acenaphlhene
Acenaphlhylene
Anthracene
Benz(a)anlhracene
Benzo(a)pyrene
Benzo(b)f1uoranlhene
Benzo(g,h ,i )perylene

DATA_SUM_252_removal.xls

,VS-2A-02F
jVS-2A-02F
i C8J 150136025
;10/14/98

iNM

I

I~~
·INt

iNA
iNA

i~A
INA
iNA
iNA
iNA
INA
iNA
INA
iNA
:NA

'NA
'NA

NA
NA

,NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

'NA
.NA
.NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC. WARMINSTER

! !VS._.-~A-.::g~~__I_ VS-2A-02S _ VS-2A-02WE _1__IVS=~~93F VS-2A-03F-D VS-2A-03FE
I IVS-2A-02FE VS-2A-02S VS-2A-02WE I VS-2A-03F VS-2A-74F VS-2A-03FE
I jC8j150136005--- ~- C8J150136017 C8J150136031 -- C8J150136026 C8J150136029 C8J150136006 j

11~~i4Tg" __~=--J~:=g8_=-- ~ ~~14ffi81~~1::~~-- ~ ~~:3F 1~~14ffi8 I_

I 1- - . ~.~=-__-=_-ug/k-g~--- --~11=------=~=---~= I I
I I' t-!~._ --______ NA __ NA NA ~ . NA NA

I
t-!~ --- ------ NA NA L.I~~__. . NA NA

.__ I~~ __. NA NA __L_~~ NA NA j_
1_I~~__ .. NA NA 1 ~~. NA NA

I I~~ ---.-.---- -- ~~_._._---- -- ~~ ------.--- --- ~~ ------- ~~ ~~ -

i ·I~i -- .-.:=--.~...~~ ~-: ~~--~=~~~ -- ~ ~~-- --·-·:=·I~t:---·: --~.=-=~ -=~~ -:
. - -- -- -.. -- - '. ----.--.---- - ------.------ ---1--' .----

i 1~1'-- --~:.- I -- ~l·----·----:~~·-=: ~= .~~--------I~·I~--- .-: =:~-=-=- ~~ ~~
, ,. 1------..---- ------.-.---.-.-----.---- ------------- -----
! iNA , ~~__. ~~_____ __ _ ·I~~ -- --- INA NA
! !NA I ~_~_ .. __ ~~ . !'!~ NA ~ _

: :~~ I ~~. --- .-.--~~-------- --I~~-·----·-----·~~ ~~
,NA i INA" -. - 1----- NA ------ . - ·--NA- .-.----- 'NA NA

.~~ II~~ rl~F>-11~1~~- 3~------~~-·--·j

:~; I i~i ·::==~=~i-~-II~t:::==g gl=
. . __ 1__ . ....... _..... '_- _~. ._. . ,-.._ -_..- - ---'

!~~ ·1 ~~.- --- -------. ~~.-.-- --. I !~~ - -·I~~------ ~~
NA I NA .. - -----NA-------- i iNA ---··--jNA------ NA -

NA j I~A ., _-~~I~~' -- -~-. i If'JA . ""---jNA_==-== NA -- _-==
.~~ II~' ---.- :J---l~~-·~~-~:---:I·-i~~·· :-'~==~~ -~~ =~
NA II!'!~ .__ 1.. ~~.. J_I~~ NA NA

NA - ..

=I~~
NA_I I~~". __ ·\·· I!J~· __·~_.... !.I!'J~_ ._.-~I=INA I~NA
~~_. -I - ~-~ .. -.- -- u--~~·--·---------I··I~~--.. ---1- ~~ -j-:-;~c:-~---
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Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
OC Sample Type:
Duplicate:
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
~is(2-ethylhexyl)phthalate

Butylbenzylphthalate
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphlhalate
Dibenz(a,h)anthracene
Dibenzofuran
Dielhyiphthalate
Dimethylphthalate
Fluoranlhene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopenladiene
Hexachloroethane
Indeno(1.2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

DATA_SUM_252_removal.xls

VS-2A-02F
VS-2A-02F
C8J150136025

; 10/14/98
NM

NA
NA
NA
NA
NA
NA
NA

,NA
,NA
iNA
iNA
iNA
:NA
iNA

!NA
'NA
'NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

!VS-2,/\-0~~~ __.J ..JVS-2A-02S IVS-2A-02~~ L -IY~~?'/\~Q~- LJYS-2A-03F-D l'j~VS=2A-03FE 1__'
IVS-2A-02FE VS-2A-02S VS-2A-02WE I IVS-2A-03F VS-2A-74F VS-2A-03FE

.:.C8jl.5013660~~-_:·' ~~~}501~6Ql~:=C8J]_5.Q.11~~.1] iIC_8~J.5bl3602.§-I-~-J~_8J150136029 C8J150136006 =
i 10/14/98 10/14/98 10/14/98 I 10/14/98 10/14/98 10/14/98
;NM - --- -NM----------------NM------------ l-jNM -- ------NM-----NM -

; _=:-:~ -:J~~_-::~~~_:=== =~=-==:::: i:- i __ - -_=-'_ :=: Y~:2A-03F - ---=
i~: :__~~::==~-:~====~~--~=:=~-:J--:I~~ -:~====J~~_ ~: 1=
iNA -·-------NA----------NA --·------1 iNA---------INA --- NA .--
. -- ---- ------.---------.--------.---, ------ ------1-----·----------
i~~ --- ._~~ -------------~~-----I l~~ -- ·---I~~------I~~ -----
I~~-~·=·I-~-~F~==~=-~.- --~~~~·=~~~_::_··i I~i -:__:··=~I~=~=--~==i~----=
!NA_~~. _. . . ~_~.:.__ __ I INA __ . _ ."0 ~ , _
!NA .._ I ~~- .--- ----. --~~--- ---- - I iNA --- _.I.riA '--- NA
!NA !':l~ . . __ !'l~_____ __ . INA _. ..!!':l~__. NA._

!~~ i I~~' ---- ..----~~--.. I I~~- ---.. -'I~~ ~~ -----1-
• • .---- • -- --- ----- --- ------- -- • J - •• -- .. ---------------------

:~~ I I~~' 1-- ---.~~.---. I I~.~-._+.I~.~ .--.~~---------

.~~ ! I~~ I_···~t= .·I.I~~~[1~1=-==l~-===
NA I !NA ! I~~ . .. 1 ..I!'JA I__ I!':l~ ~ _

g I !~~ IJJ~t:-1 i~i ~rl~l~ ~~=g=-_=I~
NA ; j~A I !~,A, ! :NA .INA .. NA _
NA iNA. I!'JA ! iNA .. I. II~.~_. .NA .
NA I~A . !t>J~ I !f\!A ..... II' ~_~ .__._ NA .__
NA j~A I .. 1~~. .. -- ! INA - - .!~}\. -.- L_~~ -
NA INA .... ~A I iNA ! - if\!,A,.------I---~~-.-.----.----
NA jlNA I I~A : :NA I !N,/\ .. __. NA __1._
NA NA I INA I ,NA I INA NA I

18



REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

VS-2A-02FE
VS-2A-02FE

,C8J150136005
i10/14/98
iNM

i
i
I
iNA
iNA
i~~
INA

iVS-2A-02?- ,I~?--.?~.Q2W~__ 1'_ I~§--~~~g~!:.- __J __ 'IYS-~A-03F-D_1 VS-2A-03FE
IVS-2A-02S VS-2A-02WE !VS-2A-03F VS-2A-74F VS-2A-03FE

i~~.~~~~i36_~iL~ ~=_ ~§)i~136q31 I '_I~§B56i_3~026- == C8J150136029 C8J150136006 t,
'l~q/_1~.~9.8 __. .._.~O/~_~!~~___ 1_11g/_1~/.9~ 1:10/14/98 10/14/98

NM ' NM INM NM NM.._C=~.::-_~ __-=~= =,=-~~~=_~~:- i i .:_- _.' -_-~-_:~==YS:2A-03F

_~:=-=~===N.--- =_ -:1",.:::== - =INA NA 1 -I
. NA . _ NA !:!~__ NA NA -f--

NA NA NA NA NA
..-..-- ---'---NA----,--NA---;;.r.A:--- NA NA

I' -- - - - --- --- ------ -.-- -- --.----------
I~~- -- __ ._~~------- ~~ -------'*"-.------- ~~ ~~
INA' -- -.. -- --- NA --------- NA------- -- NA --------- NA NA

I~~ ~~--:-~~=-=~~ ~~~:----=:---=~~:~~~-~~~=------~~ ~~
i~A _.= ~_: .. - . -:-:·.t'!~.:=~~===NA -==~·~_=~BE::______ NA NA
!~~ . NA.. NA .~A____ NA NA 1-1
INA NA NA NA NA NA
, .. - . - - -, . - ...- ........---- ..---------. ---- --.------ e--,-,--

:~~ I .l'~~-· =- .-_~~=:=_ ~:~~~~--~ -~~:__~.~~----:---== __.--==--l~~ ~: I

:~~ ! ~~'. l~~---_--:- ... _.. I~~_ ..----- ...--- ~~ ~~
. I L-- ..... ---..-- -. --- ..---....".. _. 1"--'- .. ---.-

~~ I I~~:- -:·=:=-==:·~~=·-=~=-t !~;-' ..:~~-====~~ ~~
NA I I~~ .------ --~~---._ .. - I !~~. -.------- NA NA

:~~ -- IH~ ... -_~~-_~_~-_==~~~~..:==--] ·I~; __~-~·~==__=: __ ~~ ~~
:NA _.1 I.!'J_~. . !:!~ I..I~_~ __.. . !:!A NA

:~~ ., I~i --~=..---:=-=: -=~~~:=-~-~- -- -m~-·::==-= ~~ ~~ 1-
·1 .. -. -- ------- --1------- - '--j'-- ----.--------!- -
:~~ I ~~- .....- ---..---. -- ~~-----.. -- .. ~~ - --------~~ ~~

.~~ --r' ~~ ~~~~~ =~~~_-.--=:-: -- -I~~:~~:~_=~- =-- ~~ . ~~ ~
!~~ I ~~-- -..---..-- --I~~---------- -- ..--I~~" ------1-·... ~~ ~~
NA -I 1NA- .. -. ----- ---- NA---- --1--. NA ----- -- NA NA

VS-2A·02F
VS-2A-02F
C8J 150136025
10/14/98
NM

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Sample 10:
Field Sample 10:

Laboratory 10:

Sample Date:
QC Sample Type:
Duplicate:

VOLATILES
1.1,1-TriChloroethane
1,1,2,2-Tetrachloroethane
1:1,2-Trichloroethane
1,1-Dichloroeihane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloroeihene (Total)
1,2-DIchioropropane 
2-Butanone
2-Hexarione. -- - . ~

4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Telrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylene (Total)

DATA_SUM_252_removal.xls 19



Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
ac Sample Type:
Duplicate:

PESTICIDES/PCBS
4,4'-000
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DATA_SUM_252_removal.xls

VS-2A-02F
VS-2A-02F
C8J150136025
10/14/98
NM

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

;NA
NA
NA

'NA

NA
NA
NA
NA
NA
NA

,NA
NA
NA

REMOVAL VERIFIC;:ATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

VS-2A-02FE !V~-2~-~~~ I __IY.S:~-=-03~~ ! .1~?_-2~-9}~ . . _IVS-2A.03F-D VS-2A-03FE I
VS-2A-02FE IVS-2A-02S I VS-2A-02WE IVS-2A-03F VS-2A-74F VS-2A-03FE

C8J150136005 !C8~.150~3601i I~ ~ ~8j!.s01~~0~1 I~ !¢~F5.oj3602~~=C8J150136029 C8J150136006 ~
~~14/98 1~~14/98 _ 'I_=_~ ~~~~~~_~ _1_.1~~4/98 __.=-~:=~~14/98 ~~14/98 __

I I VS-2A-03F I

-: ~ ~~ .._.~~ -_.~..'~ -:.. ~~ =]~~-~~-- -~~-.- -'I~ ~-'. .-... --=-~~ .--- I-

NA NA NA NA NA NA

NA -_'~:". _E~_=~:=~=~=_NA·-==-_. : 1~.E- .__ ..'.=--= =-. NA NA 1_
iNA NA NA INA NA NA

i~~·'~~:~'~:· ~~-=~~==~~ ==--:~ I~f--'.~==~=- ~~ ~~

i~~ --. '~=~_.: =:-~ ~t-·~~-= -= ~~~ ~i==---=~~·-·' ~~-I~r::~'::_::--:=---: =~~ -- ~~ -----j-
i~A -_ : .' - ':'~-.= :=: ~~__.====NA -==_~~_::I~A=:~.:-== NA NA 1_
INA NA NA NA NA NA

I~t ::--:-~~ :~ ~~=:=:-- -~:-=F=--=--~ =~:I~;·~.~-~:=~~ -- ~~ ~~ t
I~~ - .-- -~~--,,----- ~~--~----.. --I~~·-----·-·-- ~~ ~~
iNA--" . - - §:.:= ::_~~:~= =----= i'JA----~~=_ =::i~~-::_:.-:-_-':'== - NA NA ['
INA NA NA I INA NA NA

i~: I~_i~-:=~~I~!~ ·~~I_I~J-:--_:=- -.~: 1- ~: -
~~ I~~ . . ,__._~~ ._.. L_I~~' . -·-·-----I~~ ~~
NA NA - --"- ----- NA-------- -I- iNA- ..--·-----jNA NA
. .- --- ..-----_. ----- --_._---_ ... - .... ,- -_. -_. . ....._--.. -'j
:NA ~~_ _ _ . __ . ~£ ! _1t'J~ .. jNA. NA
,NA ~~.. ~~. !I~~ NA NA j
,~~ ,~~.. -------_._---~~--------.-- +-i~~ ---,--,~~ ~~ -
:NA INA' --... --- - NA- --.. ; iNA ---- --INA ~
'NA !NA-- -- !NA---' I iNA ----- NA NA
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L

Sample ID:
Field Sample ID:
Laboratory ID:
Sample Dale:
ac Sample Type:
Duplicate:

INORGANICS
Aluminum
~ntimony

Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DATA_SUM_252_removal.xls

VS·2A-03S
VS-2A-03S
C8J150136018

,10/14/98
:NM
!
I
jmg/kg
iNA
1~·9
INA
INA
iNA
16.7

- iNA
iNA
iNA
1
121

:NA
261
NA
NA
NA
NA
NA
NA
52
NA
NA
NA

.377

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

! !VS-2A-03W~._. __ .IYS-.?~:Q.~!:': .. VS-2A-04S_ --' !VS-2A:04W~ __ !_IVS-2A-05F VS-2A-05S_
! 'VS-2A-03WE IVS-2A-04F VS-2A-04S I !VS-2A-04WE IVS-2A-05F VS-2A-05S)

I !~~~:;~~~60~.~_ ~]T:~~~~-~==~=~=J;~~:' ~ _'lfJd~;g~~~~~~J=lf~~:;~~36028 ~~~:;~~36020 -1=
I INM _~:~~::=~M ====NM ==~~-:.:r~__~ _. I__INM NM ~-

I l~gikg- ..~_-:~==~ .-~lL ~-_J~~!li·-==-=- mg/kg I 'm9/kg 1=
L .I~:~-.:~:~:.:== B ~.~1 B ~.~9 . B-:jIi~-:=_·. L ~.~1 B ~.~

I~~ __._. NA " NA _. __ ~.~ .~__~ NA NA

INA NA NA NA NA NA

;.. ~A .. _.__ ..... ~._. ~ ~__._. f\J_~ . NA NA

K I~'~.~".=_==~ ~'18-.._-=~~--_. ~Jh~:.:~::::= ... ~ ~'16 K ~~ .~-
!~~ •.•••_-_. --~~ - ••_--- ~~ . --I~~.. _..._- -- ~~ ~~

1~~9~-=~~=:=----===: ~~=::~[]~F~- - ~~ ~~ l~
K !54.4 .,K 1}.1;~_._ _._ ._~__ 12.~ .J~._J?~8 _. ._ K 14.6 K 449 K

~; I i~~ -ll~~:! I~~ ···-·~.~I~;== jj-
NA NA I INA ! iNA NA NA ~~

L ~2 ,L I~~ - I I~R5 iUL '~~4 -IL-I~f.-==--= ~~4 !:..
; . I ". -. _.. 1---- ---

~~ i~~- II II~~ [~~ .1.- I~~ --_.:==~-=- ~~ I
596 INA 30.2 ! 117 I INA 113
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC. WARMINSTER

VS-2A-03WE
VS·2A-03WE
C8J150136001

110/14/98
NM

Sample 10: VS-2A-03S
Field Sample 10: VS-2A-03S
Laboratory 10: C8J150136018 i
Sample Date: 10/14/98

OC Sample Type: NM
Duplicate:

SEMIVOLATILES uglkg
1.2,4-Trichlorobenzene ,NA
1.2-Dichlorobenzene :NA
1.3-Dichlorobenzene iNA
1,4-Dichlorobenzene JNA
2.2'·Oxybis( 1-chloropropane) iNA
2.4.5-Trichlorophenol ;NA

2,4.6·Trichlorophenol .NA
2,4-Dichlorophenol iNA
2,4·Dimelhylphenol INA
2,4-Dinitrophenol !NA
2.4-Dinitrololuene ;NA
2,6·Dinilrololuene NA
2-Chloronaphthalene NA
2-Chlorophenol NA
2-Melhyl.4,6-dinilrophenol NA
2-Methylnaphthalene NA
2-Methylphenol NA
2·Nitroaniline NA
2·N,trophenol NA
3&4-Methylphenol NA
3,3'-Dichlorobenzidine NA
3-Nitroaniline NA
4.6-Dinitro-2-melhylphenol NA
4-Bromophenyl Phenyl Ether NA
4-Chloro-3·methylphenol NA
4-Chloroaniline NA
4-Chlorophenyl Phenyl Ether NA
4-Nitroaniline NA
4-NitrophenOI NA
Acenaphthene NA
Acenaphthylene NA
Anthracene NA

Benz(a)anthracene NA

Benzo(a )pyrene NA
Benzo(b)fluoranthene NA
Benzo(g.h.i)perylene 97

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

! !~S-~A-Q4F I _.1 Y'~:.2A-..0~~ ! !VS-2A-04W~ I !V~-~:Q~ I__~S-2A-05S
I !VS·2A-04F . VS-2A-04S ! IVS-2A·04WE I IVS-2A-05F VS·2A·05S

11~~1~36027::~~~~;~:,g I Ir~1;g;36002[ 111t~~~~~~ ~~-'-;1"-'4;-g8--',13C=C6-02:-C0-1'-

1

1 .... --.----·----.-..--- II ..-'----. -

I 1- "-" -. .- .--- .- ug/kg'-'-'" i' I - - -1----.-.-- -+-u-g-"/k-g----t-

. IH~_'~~ :~==~.== ~A _:==-=--.'.1 _ i~_~ ..' .==~ _~IBA _-=---= _j._NA.,--- I_
._ . __ NA .. ~~. ... I!'J~ ....__ _.NA ..__!J~

. _ ~~ . ._ NA .. I~~. __ __ NA NA

__ ~~ __ . .__._.~ .. ! I~~ ..... ._I_I~A .. NA 1_

11
t'-J~ .. -- ...... --.- --- NA - ...---- .! !~~ .--- ---'1- !'l~ - NA

-...... ~~-- .~--~.:~==~~ ..:-~::==-- .. 1·.. I~f ·:=···~~~·I=I~~.------~----
.. \ 'NA' .-..._.... -- NA------ -- i' iNA . ----I--N'A------- NA 1-

, INA' . .. -' .-- NA ---'--'-' i INA ...--- -I·...··NP;------· NA -
I .-... ..-----------, 1--- .-. --.--.--------.
i I~~ ··--I~~-..----· ··1· i~~ ----~~---------.~-----.--
i INA' -"l~~ ~__.~-:_:._. I" iNA. ::-__ =I~~.===== __ NA -

: I~~ ...~~- - I 1~~··-r·I~~-·-·-----~~ ---1-'. ~~ I~: -.. ! I~~ ~-I~ I~~--:~'~===~ =~-=-C
NA :NA 'NA I INA _i:-:-NA.,--- _
NA ~NA 'NA ! iNA ··___:: -===I_l~ .. ==
~~ I~~ ~~ ! !~~ ----~:·~~t=I~~-----·-
NA iNA NA ! NA .-_---'-INA-----I--
NA INA NA I :NA I....~ ._

:NA I!'JA NA ! :NA . .-'_I~~ II-

i~~ I~; ~~ i i~~ .... ~_~ ~=]=I~~. __--=
iNA INA NA I iNA NA

!~~ JW~.. -~·:-_· NA"[ !~~·_.~~~~=_::=NA C
!~A .. ~~ . NA _.! _ !~~ . NAI_

l~~-'" _. ~~.- ---- ~~--·-I--I~~· -,·-----·--1- ~~ ---.-
i~i .... ~ ~;~~::- ...: U ~f ..... -:_·~:I~·I~r=:~~~=~·---r= ~~---,-._..I-
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NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
13
NA
NA
NA
NA
NA
NA
NA
NA
NA

Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
OC Sample Type:
Duplicate:
Benzo(k)f1uoranthene .
Bis(2-chloroethoxy)~et~~me

Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Oi-n-butylphthalate
Oi-n-octylphthalate
Oibenz(a,h )anthracene
Oibenzofuran
Oiethylphthalate
Oimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

OATA_SUM_252_removal.xls

VS-2A-03S
:VS-2A-03S ,
C8J150136018 i
j10/14/98 j
;NM i
J I

I
'1
i

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

YS-2A-03W~ I !Y_~-~A-.Q~~" ..--, .1_ VS-~~~~~~ __. _ II,.." ,I~~~2~. -Q~VY~ .. J _.! VS-~A-05_F__ VS-2A-05S
'VS-2A-03WE iVS-2A-04F VS-2A-04S !VS-2A-04WE I IVS-2A-05F VS-2A-05S

;C8J 1,50~ 36001 ..'1 ~1I5013~02?_-= =C8J15~~360i~ :1 __-~JC8J150iI6§.~,~· =_ C8J150136028 C8J 15013602~

:~~14/98 .... _..... ~~':'.19.. ~~14I9B__ +II.h~_~/9~. '._' 'I~~14/98 ~~14/98

i - :':-.:, -'-~~==-='::'=~= -' --'---.~[~_ ~-=:~~:=.·~~~==l

l~f:~=::L~- ..-- =~~-=--=j~=. --1~~~g I
I, _..__ ,_________ ._,_J ...

I~~ :-.' .~-===~----- ~~ .... ==J§:~'~~~ ._ ~~ ~~ -r=
INA NA NA NA NA NA

i~r~-_;~~~~-==:~_--- =I~~~-- I~~ ------~: I

INA _,. NA . ~. . !'J~ NA NA ,

l~~--" ---._-- .-, ~~-- ~~ .--r~~ -.'..------ -- ~~---- ~~ ~
iNA .- - NA----'---N-A----- '-'!NA'------- NA NA -

!~~ ·I-l~r~-~-l===-[m~--~--~=~- - ~~ I

~~ ! I~~ - '--- ..-~~_.- -,--- ,1-,1~~ ... "- ..._, - ~~ . ~~ I-
NA i INA -:~--._-~ ~~ ..=.:_-== Iu i~~ ~.-~=: ~~.._ ~-_..-
~~ II~i:---' ~~~~..=-~=~~~ ..:·==.::.:··-1 I~~ :=' =~ ~~:-- ' ~~ J-
NA I.. If;[~~ ~=~=..::===m=-~~~-~:_ OJ . iNA , ,~.=·E~ == --1_ NA

~~ . r"I~~"--'''-'-'-----~~ -_..- I"I~~ - ----..J·..i~~ ----1-- ~~ I-

NA :"r i~~~'=~~====F~ ~A~~==~'-l -[~~ .~-,_: --:.~~~ =INA =r= NA 1-,

~~ 'j I~~'----'----r-·~~- .-----, 'j I~~ ---I~'--"-~~I- ~~ 1-
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Sample 10:
Field Sample 10:
Laboratory 10:

Sample Date:
QC Sample Type:
Duplicate:

VOLATILES
1,1,1-Trichloroethane. -- .
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloroethene (To.tal)
1,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylene (Total)

DATA_SUM_252_removal,xls

VS-2A-03S
'VS-2A-03S
,C8J150136018 i
;10/14/98 i
;NM I
i i
! I
I I
iNA' i
iNA I

i~~ r-
INA i
!NA I
INA
iNA I
JNA I
,.NA IiNA
:NA
'NA i
,NA i
NA i
NA i
NA i
NA i
NA i
NA '

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

;~~:~~:~~~~ I 1~~:~~:b1~·-1 "I~i:~~:~1~' i i~t~t~1~~ Ii i~~:l~:~~- -~~~:~::::
I~~~;~~ 3600~ '11J!~~~~ij~;!- := ~1~~J'6~j ~ 1.__I~~:j~36~02: ~ If;1~:3eo-,-,,-= ~~020

1 ~=~ .:~_=-~_=.~'~=== ~ =~-=--===~.~ ..'-. i. -::.. . _:.'=~=-_ =[---

I..'" ~~-..::.~~:I~===::.:===I-- .~.:=-=I~~:_-.:..:=-=~__ I
INA NA f\lA NA NA NA
1" - - -- --- - "'1--' - -- ------.------ - -- -1-:·77----1-1
,~A. _ _ NA . NA ._._ ~~_. .... NA NA

l~~ -... --~:_~~ ~[I~~-=:==-*--.----:--=:1:-=:= ~~~_=::==~~ =~_ ~~ 1-

I~~' ..---- ... ~~---._----~~. -"I~~'" .-- .--~~------ ~~

I~~ -:'-~~ =~~~=~=-== ~~-=~--: --:~r~r ~-=-=_~_== ~~ -I-:-c~~--=----=:-=-----_-_-_-I=
!N~~---=: :..-ri~====-Nj\-------= ..:.:.::IB~_::: ..·~-===NA f-:-:N:.:-A _
INA NA NA INA NA NA
iNA ... --•..---.-- NA·----..--- NA 1'-'" NA--·----·--·---NA·------I.,.,.NA~----

i~~ ..~-=:-r:·, ~~.==--=-~ =~~ --=::===l:=-: ~~-':~:===_'= =: ~~ I
iNA ------j'-' NA------------- i'JA---"--' -'"'' NA------ NA NA

i~~]=!r->~~~~~_-_~~-lij~~_=~~~=:------j_c..:~:..:~-~-~~-I

g ··-I-I~~- ·--==~~~~~~:-=I-I~~~-:rl~~ ~---l-
N~ I I~~-:~"__ .. -_~~= ~-=I~~:·:=~~--! IN~ -- ----· ..~-~i-=-IEi~ ~A _I_
NA !_!t-J~_ ....-..-- ..---I~A-.------ J ,,!~~ -_.. __ J...NA.__ I- NA

NA _I !~~- ----. - .. ._~A ------- ....I !~~ _ L l.ri~·_ --.- NA .1
1

-

~~ -ll~:::_-=]-~ ~~::=-J I~~--_I]~t=:==-~------
~~ Im~::__=I=~-_=:= I!~~ -.:----- -:J:I~~:_---=- -= -:
~~ ., I~~ ·-----I--~~··-·-----II~~--··-·-I-·--I*·-·-----I.~,.,..~,.------
~~ ·11~f '. ·'''::''-=F: ~~ ----:=~~~I .. ". !~~. "-.-. :--·~~+-=I~~-,===-*-·----h---
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Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:
Duplicate:

PESTICIDES/PCBS
4,4'-000
4,4'-DDE
4,4'-m:iT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-l016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Delta·BHC
Dieldrin
Endo5ulfan 1
Endo5ulfan II
Endo5ulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DATA.SUM.252.removal.xI5

VS-2A·03S
'VS-2A-03S
C8J150136018
,10/14/98
NM

I
iNA
iNA
iNA
iNA
iNA
;NA
iNA
INAI.
INA
iNA
INA
NA
NA
NA

,NA
'NA

NA
NA
NA
NA
NA

'NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

,VS-2A-03WE ! 1~~-2A-o.4!,,_. "_I.-,~~~·o.:i~ ! jVS-2A-04WE I !V~-~~:Q~~.... VS-2A-05S
VS-2A-03WE I IVS-2A-04F VS-2A-04S I IVS-2A-04WE I IVS-2A-05F VS-2A-05S

;C8J150136001 [ j¢~~1S.0.~~~O~,?:~ :~~ ~i~1_~Qii~619 j k~J150~36bb~ __. i~fhJ:i501}6028- C8J150136020 I-

I i~~14/98 .. : _.1 :.:I~~£4:~~~~.~-··-f-~ ~~.=~~~~':·=..I .1~~1~/9.8_. =~:~ =1:~14/98 ~~14/98
! I .. '-"I---~~---------"I' .. 1\ ...__. L
I iNA _._. NA------Ni\---.-· ,..... N-A·------ NA NA

I INA· -. . - - --INA NA -- NA-"-- ------ - NA NA 1--

1i~~-~~ :--.~~~ :=I~r--- ~~--=~ ~:'.= t~~=~=~~- =~~ : -
·1 b·•.•. ·..·~:-..=*~~===fr1==::=~~~====_~ _ ~ ~

I~~ .. '.'-' --.~~---.~ ~~- -.. -I~'-- .. --.-.-- .._~ - ~~

I~i .··--I~r;~~;=~-: -~jTI[== __ ~i=- _=; ,-
!~~ '.' I~~- ..-.---- .- ~~··--"-·'I·'-I~~·· ---. --- ~}-.---- *
:~~lj~L=-==:]:~i:~;-_> :I~~--:t-~~~~r-==~
i~~" ·1·i~~-·---··-l- ~~··---··-I·I~~ ···-----r-· ~~. -.J-C~.::..~:..----.
iNA .•.•. II~A=:.=':='::Jii\_. =_J-l~- .. -~~= ~A_ =INA I
!~i ·1 :I~:--=~ -=~t~~-:=-=:I~~:::=:.:..: =I~-= ~i
i~~ .I-m~-,-,~=-._u:'~=,~~~=·.=---r~-l~~- -==--~==I~~---· i
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

VS-2A-06F
VS-2A-06F
C8J150136014
10/14/98

NM

Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
OC Sample Type:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

VS·2A·05WE
VS-2A·05WE
C8J 150136003
10/14/98

NM

mg/kg
NA
0.58
NA
NA
NA

:0.14

NA
NA

,NA
:9.3
NA
16.2
NA
NA
NA
NA
NA
NA
0.05
NA
NA
NA
33.7

mg/kg
NA

B 0.92
NA
NA
NA

K 19
NA
NA
NA
NA
NA

K 62
NA

!NA
,NA
.NA
NA
NA

UL INA
'NA
NA
NA
NA

:VS-2A-06S .1 _ iYS.-?A•.07FVS-2A-07S ! !Y~-2~:~~~._1 VS-2A-08F-D j
iVS-2A-06S I !VS-2A-07F VS-2A-07S I IVS-2A-08F I; VS-2A-72F
!C8J150!36'021 _. 1.¢8Jl~6~36015 C8J150136022 j !C~j_~_~~~?606·- C8J16014601--
!10/.14/98 ._ 11 0~14~98 !:10/14/98 I!!Q/15~~._.__ 10/15/98 _

j ·INM ..... _. ~~ ._- . I INM .-... - -I'~~--'--~ ~~-2A-08F -

·1 X._. ~ .. :... -'. ~~.~ .~~:~ ~~~::..=.~ . i i . :~-~- ·~~I·:- -1-----.=
IB:I~f;k~~__ ~~:~.~ B-I~~~g~~:·: IB i~f:g -. _:--~~::~i~~L ~~~/k9 L"'. ·I···~~-~· .~~-=-~= ~._------'.-- _.1 !~~ .'~~:= :=-~.~~------= ~~ J~

-•.IINA-·:~=.=NA----=- -_I.I~A .-:::.::::::INA--__-NA----I-=
rl~r::::::::::.::~~=::: I"mr:~I~~ ------~~--=
·I.~i~}~.:~.~: ~=: J~" ··=~.~~:-t·l~t4 __.~~~ ~:]~~ -~== :.__.---

_IKI~~j-:-:-=::<: ~18-:-: J 1~:2__'--:" I~ T ~~6 'J
i' -INA"--' .--.-----.. NA---.-.. --I 'NA .. --.--...jw.;-.----- NA

I'I~~' .:.=... =--=~~~~=--=~.: 1- i~~ ·-·-::·~=:I~}-----~~ 1=
i iNA -- -_ ...... NA--- - i ;NA---···INA----~·--_·-

II~f5: __I~-~~ --, !~~5-'-~~I~f~~ ~!=::~~-.
"NA .---. ""'-j--NA-'-"-" I iNA - 'I-!NA---------I·--!w:--------
1-132.2--' --·-----·NA-··- I i37.2 '·jNA---·-j-INA ,--
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NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

iNA
.NA
NA

·NA
NA

'NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
OC Sample Type:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-dinitrophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3&4-Methylphenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene

DATA_SUM_252_removal.xls

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

VS-2A-05WEj !VS-?~-O~_F__ ._._/VS-2A-06S VS-2A-07F _L_ VS-2~.:07S __I VS-2A-08F VS-2A-08F-D
VS-2A-05WE I IVS-2A-06F VS-2A-06S VS-2A-07F VS-2A-07S VS-2A-08F VS-2A-72F

C8J150136003 jiC§·j.t5.'61~_6-9.!.4._ ._!C8J150136021 _ C8J150136015 :~I·--. C8j!5013~~C _ C8J160146006 C8J160146012
10/14/98 I 111~/.1~/98.__.. 10/14/98___ 10/14/98 .. _ 10/~~~!3.8_~_ 10/15/98 10/15/98

NM I NM lNM NM INM jNM NM, I .... -------- ......,....-------
I. .-...--- -- - ---.--f--- --.-- 1_._ -.- -------- -- VS-2A-08F J-
I I· -.--.-.-----.--.- ug/kg -~---------------IU-9/kg..-----

I I~~:·=--===:=:-- -f--- ~~ -·-·='~·~f-=:=== ~~ ~~
, ,. .. ..------- -- --.---..... -. .---.--- . II !N~.. NA NA __ ~~ NA NA
I INA NA NA INA NA NA

i IN.~ .. '--:=-:'-= ~= ~~_:=~_~I=NA--~·-~- .._Jfi~ ~.'~:==-==- ~-----~---I-
I i~~ --·----~~--_·----------·~~-~--I l~~ -·-·------I~~ -~
i

l
iNA , .._:=~:= ~~ ~~::.-~====-~== NA_--=:-=~~--~-F]~~ ~- .._-----. NA NA

. I~~'" .--..--- .-~~----.-----~~ ------.-..I~~---.- .._-- ~~ -- ~~ I

j i~A.... ~~=.~~:=: NA~=.=~===r~j'l;;----_·"-:,=·+-Il¥~====c---NA NA

I I~~. ~ "':~_-=.-:~: ::~. ~~ ..===::=~~--.__ .•=--..j~~::.=:== -- ~~ - ~~
I I~~ -":..~==~: 1-.=~~-=====~~=~:.-=: ---I~~ ..~~~-- ~~ ~~
i l~~ -_.-: 1"_~~~~.==:.._=~~~=~:.=.J]Bt=====_.~~ ~~ I
! iNA .. __,1_, ~~- _. __..__ NA~~_..._I..I~~--_·_-- NA _NA -----.-

i i~~ :: ~--' -: ~~"=~~:===~~~=---==.:::"'= jBf ---=-'--l ~~ ~~
! !NA .. _I.~~__ ...__ __._NA__.._ ..I_,~~.._.. __. NA NA
! !NA ~_ ~~ _.__ . ~~. . . \~~ .._.. NA NA.

i~i ':"I~·~-=~~---:·-" _~~ -- ~:-~·.:t·i~~_~·=:~ .. _. _'u J~~ - ~~ I

:~~ I .~1 ...... _-._-_. --- ~~ _.- .. -. --1'1~1'--'------- ~~ . ~~ ---.-
:~: I:I~~ ···~_~~_=~~---IJ~1=--~~- ~~~-==1 :
;~~ I ·I~~. _.=._:. =~_: B_~ =~.~ II' .I~~ --- .--..---- ~~ ~~

~~ II~~ -~~:-1·='~- i Ij=~=.:::=g-----~ .-.-
iNA \ j41" - . -- U- NA·--·--- ... I -1-55 ._- ...---.-J-INA NA 1--
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Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
QC Sample Type:
C!uplicate:
Benzo(k)fluoranthene •
Bis(2-chloroethoxy)me~hane

Bis(2-chloroethyl)ether
Bis(2-ethylhexyl )phth~late
Butylbenzylphthalate
Carbazole
Chrysene
Di-n-bulylphthalate
Di-n-oclylphthalate
Dibenz(a.h)anthracen~ _
Dibenzofuran
Dieihylphthalaie
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene. .
Hexachlorocyclopenta~ie~e

Hexachloroethane. .
Indeno(1,2,3-cd)pyrene
Isophorone
~-Nitroso-di-n-propylamine

N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

DATA_SUM_252_removal.xls

VS-2A-05WE
VS-2A-05WE
C8J150136003
10/14/98
NM

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

'NA
NA

'NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC. WARMINSTER

iVS-2A-06F IVS-2A-06S *VS-2A-07F VS-2A-07Sl ~VS-2A-08FVS-2A-08F-D~iVS-2A-06F .._-- --- VS-2A-06-S-- VS-2A-07F----'- VS~2A~07S-- - VS-2A-08F VS-2A-72F-

I~ij~~i~~--~~~:~:';~':I-~!~~;3~022~r-I~0~~~~~6006 ~~;~~~~46012_=
I. ....._... _ __ _ .. J=__ VS-2A-08F

.I~t-~-~~_.~=--=~=~---- ;. ~~I~~---------~~ . I~~ I
I~~---- ------- -- ~~ ~~.' -"-I~~----------' ~~ ~~
iN~-":~ -==~ --=~A ===-NA ==--==:=JE~-=~_~=-=--- NA NA

I~i~--:~~===.~~ ~-=-~~~==- ~~--~1~1~1::~--- ~~ '---: ~~
I~~ -.... _.----_~~~. ,.- ~~-~=~====NA=---=-~~-=: -- NA- ':: ==~ NA NA
INA NA NA NA NA NA

I~~~-~:~:::r~~='-r -=-== I~r~~-~~~~~ -~ ~~ ----I
I~f .: -:~::= =::~r~~=:-===~~---==:.-.:~- :"'I~~:=-: ==-==~ ~~ -'--1- ~~
i~A.· -_ -.. ~:._~:=: -.: ~~-::==:= =.NA--==-~.:-:-=:'..:'~~ .-=_~=-== --- NA NA I

I~~ .. .. ... ---1"-- ~~ --------- --*------------ ~~------- ~~ ~~
iNA - ..--- ---\--- NA------- -- NA - -- NA--------- NA - NA
IN.t\ - ------ -- 41-- - ------ U 'NA-..------ -- n ---- J NA f- NA

i~~ ··-·-·:-·-~I·~~~~~~~~ -=~-==~~=~I~~--==:==II- ~~ ~~ j

i~~ . ~::::=:I_~j~~~::-·::~~~--·-~~-----==-~i~-I~:::~~_.--" .= ~~ ~~ I
iNA . --:=_::: ~]~~:~~-:-:.-=.== NA=_-::=-::-'-lfJ~ :::"-====~_INA NA 1_
:~~ ... "I-I~~ -.-----..-.------~~----- --I~~-·------·---I~~ ~~ j-
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REMOVAL VERIFICATION SAMPLE RESULTS
AREAA

NAWC, WARMINSTER

VS-2A-06F!I~~-2.~-_Q~ •__---'VS~:07F_ --- __1 1~§':_~:.27S__ I__ VS-2A-08F VS-2A-08F-D

;~~~~~~~~g1_4 I·. :~]~~~~~~21 ~ =::J~~~~~~~~9 ..!5-:_J~Jj~~~~73~922 _ ~~~~~~~~006 ~~~~~~012 t,
,10/14/98 1__ !.9!1~/98 110/~~~ . 110/14/98 '---- 10/15198 10/15/98
INM NM NM NM NM NM

i ~~~_= =-=~-====~_=:::: _-= - ..-.----- VS-2A-08F

I~t=-_~~~~~ ~~ ~~ --==~_I~~~~==J~~ ~~ 1-

,~~_.____ NA NA __.INA NA NA I
____ IN~____ NA NA ~~ ~ NA NA _I

--I - ~~-_.------~~ --- ~~ -.. - ~~ ~~ I~~
~---·I- l!-i~-:-_=::~~:::'==NA----_-W\----=-~~___ NA NA 1-1

I
I~~ ---~ --~~~~---- --!~~ ~~ ~~

~:- ~:: IN~-:==:::= __ NA NA __ =,!'i~ NA NA 1-1
I ,~-~ ------- -- NA NA _INA NA NA

I I~~ .--------.-- ~-- ~~ --- .. ~~ ~~ ~~
i INA .. -. - - NA NA ----- .-- NA NA NA
, .. -- -- -. -----.--------- --.-------- I
i iNA NA NA NA NA NA
i jN~::~:_'_ -:I~A-=___~__~__==E~_==:==-~~:_=~:._ -- NA NA 1_
! :NA _-'NA .... ._~ . __ ._!'i~____ NA NA

:~~ ::I~;: -_ -::.::::~-.-= ==l~~-==-~-.::= =- ~~=----~- ~~ ~~
~~-I--~~- -..---------r~~------ -. - -- i~~ ..·-·--- ~~ ~~

--- -- , . - ---.--.------- -. -------. -. ---- ... ----. ----- I I
NA .. ._ NA _ .. . __ NA__.. __ __I ~~ . NA NA
NA . _.I~~ . NA J_I!':!~ __.._. .NA NA _1_
~~ ...- :__IH~::::::::=====-=~i~==-=._::=:_l.--I~t~=_:::== ~~ ~~ =[
NA .. __ !'i~ . . .~_. I .I~~______ NA NA
NA INA NA INA NA NA
NA .- -, -INA -··-·----·-NA---··---·· ..- 'Ni\--------- -. NA -NP;
NA .- ---I--NA----------N~-··-----INA----- -'NA NA._ ..__ . 1. _

~i --: ·::I~~·-::·-==~-~=~~::==::~:::::::=l~~ ------~: -----: --
NA -.-.- ·-TNA·-----·-------IN-A--·-------!NA iNA INA tl

VS-2A-05WE
.VS-2A-05WE
_C8J150136003 I
, .
!10/14/98 I
;NM i
i iI .

I I
INA 'i
iNA I

I
'~A '

NA
'NA

NA
NA
NA

INA
iNA
iNA
iNA
iNA
iNA
iNA
iNA
'NA
NA
NA
NA

'NA
'NA
NA

INA
:NA
:NA
NA
NA
NA
NA

iNA
iNA
INA

Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
QC Sample Type:
Dupiicate:

VOLATILES
1.1,1-Trichloroethane
1, {2.2-Teirachloroethane
1,1.?-Tiichio!oethane_·.-~~ _.
1,l-Dichloroethane
••• _* • -. --- .•••

1,1-Dichloroethene
1,2-Dichioroethane - .

i, 2-~f~~JC?ro~!hen~ Tf0aJ) '. '
!.~-~~~~Iorop~opa.~e

2-Butanone2=-Hexarione - ----. ----... -
~:~~thyi-2-pentarione~ ---,
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis·1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylene (Total)
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Sample ID:
Field Sample 10:
Laboratory ID:
Sample Dale:
ac Sample Type:
Duplicate:

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Bela-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan "
Endosullan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DATA_SUM_252_removal.xls

VS-2A-05WE
VS-2A-05WE
C8J 150136003
10/14/98
NM

'NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

!
i
i
i
i
I
i
I
i
i

·1

!

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

VS-2A-06F ! !VS-2~-~6.~ _.L..!VS-.~~~Q~~.. I !~~-~'-"-.~?§ _....J __ j'VS-2A-08F -- "--VS-2A-08F-D ~
VS-2A-06F I jVS-2A-06S I VS-2A-07F I IVS-2A-07S VS-2A-08F VS-2A~72F

!;::~3601411!~~:;gJ3602j!~_li~~?i~'915111~~1~j6:~~I_=!!%~~~g~46006 !0~~46012 =
I I .. _ -. -- ------.--..-- _ ..1 . --' VS-2A-08F_

. _1·1-·_·_····· ··__· ·_ II' -
! '--1- ------------- -.--.--.-.- .---. -...-.... - -._-..-._- j-

l~~ .- -~-- ~=~; -:==.==Bt=::....-==---=I::.~1·~~~~.:::~·.--====111~~ ~~
I~~ ---._- --- ~~ .------- ~~ ------ -I~~ ..---------- ~~ ~~

I~~ .~~~~= ~~ _~= _J~ .--_~=]~~=~~;-I~~ ~~ -~
I~~ ._:==-- -:= ~~-._~-==~~ -=:==_= .:: ~1::=--=_=-~~= =I~~ ~~
I~~ ...-----~~ .----- ~~----. --- --~~-- ..--------!~~ ~~ ----,-
iNA . =_=:- .:~ ~~==--=-_==NA_~:~=: :=I_~'-"_=--=:::=_=: NA NA f-

l~~ ---. --- ~----------- .-. ~~ .-.---- --. ~~.--.----- ~~ ~~
iNA - - -NA------------NA-------I-·NA-------- NA --NA.. ..... _. -._-- .--- .------ --- --·1--------_·_---_· 1-

:~: --. -·II~~-·~-=::·=---·====I~~===-==~I- ·I~~~:-:=-==:==I~~ ----~ ~~ I
. T'" ......._- -- ------- .. - 1- .--- -. ---- ----.. -

~~ II~~ ::-~~i-~~==--II~~-=--~~~Ij~ '-: ---;
!NA I I~~ ... .1... ~~._ __. ..!NA .__ __ ._ -----INA NA

~~ I .I~;. --.. :==-~l=I~~==:- :.,-1-' I~; ---.'== ==::r~~ --. ~~----
NA I II'-J~. j'__I~~_ --- -- ._I !~p, ---'" ._.._.!i~____ NA _

~~ I I~~-'- --- ~~-- - .-. i !~~ --r --I~~ ----~~ --------
NA i iNA- TINA --.. i iNA . ---I . -jNA----IN.<\-·----
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC. WARMINSTER

L

K

B

K

'VS-2A-08S ! !YS-2~-~~~ .. JVS-2A-~~_ VS->A-IOS VS:<!,.:1-'" 1_~S-2A-11F-D VS-2A-11 S
VS-2A-08S i IVS-2A-09S VS-2A-10F VS-2A-10S VS-2A-11F VS-2A-92F VS-2A-11S
C8J150136023 .. j jC8.~1~"§}.36@'L~~=~8J.160146008 C8J150136008 =_~ C81~!0117002 - C8J210117004 C8J150136009
10/14/98 ! 11.l?/_1~/9? ... __ 10/~5/98 10/14/98 __. _ 10/2q~~~___ 10/20/98 10/14/98 1-1
NM I INM NM NM NM NM NM

I I. __ '.~~~=~ ..=~=~=--=====--=-~~=-=~~~~- -~== __ VS-2A-11F I
i Imglkg mg/kg mg/kg mg/kg mg/kg mg/kg
, ,. .. ...-----_.. ---------- - -----_..._. _._----I I~~.. ._~____ NA . NA _._. NA NA
IB 10.8 B 30.2 L 111 L 2.6 L 3.8 L 1.3

i jN~"'-"~~==~=I= NA NA "-'--:-:'F:'I~A- NA NAI !N~.. .' . !JA 1-~__.. _ ........ _., ~~_... NA NA

iK 1~.~1- ----- -i<'-- '~:'8 ~:'1 -------·IK-15.~ -----..--- ~.~ ~-~
i INA"'" -. -- NA ---.---.-NA----- - .... NA---'--'-- NA NA
, ,.... - .. --......-·--·---·---f----r----··-----.. --·.....------I I~A_ '_"_,,,,'-0''' ~ .._.-- -~----.. _ ..•• ~~---._---NA _ NA I

., I~t.~ .-.--..--~:~=~_:=E~ ---===!~~__:~.::~~ .~ E~.----- ~~ ~A
iK l~f8- .--. 'K--- ~~---.-- J ~:5 ---·K I~~i' .J ~~ J ~:

! i~~ -ll~r--~=~~~t~--I-I~f=~-==~~ ~~
'~~ I!~~ -- ==._"1.= ~~ ~:...~.~ .. +..I~~... =..•==-~~ ~~ I

UL :~.~4 lu~ I~~... .:=_:~::::: ~!.:--~ _.. ·Ii II~~' .:====,c~i ~-=I- ~·13
;~~i :--I~~·:=:··~==~~:=-::...I 1~~:·=-~:I··=I~~---- --:=:-
:23 I""INA' . ·-----------b------·--- i iNA . '---INA 337

mg/kg
NA
0.77
NA
NA
NA
0.78
NA
NA
NA
12.9
NA
25.7
NA
NA
NA

,NA
NA
NA
0.05
NA

,NA
NA
63.1

Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
ac Sample Type:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
~eryllium

Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
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Sample 10:
Field Sample 10:

Laboratory 10:

Sample Date:
QC Sample Type:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-dinitrophenol
2-Methylnaphthalene
2·Methylphenol
2-Nitroaniline
2-Nitrophenol
3&4-Methylphenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro·2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Nitroaniline
4-Nilrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b )fluoranthene
Benzo(g ,h, i)perylene

DATA..SUM_252..removal.xls

VS-2A·08S
VS-2A-08S
C8J150136023
10/14/98

NM

uglkg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

:NA
'NA

NA
NA

'NA

NA
NA
NA
NA
NA
NA
NA

,NA
NA
NA

.NA
2

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

!~t.~t~~\-0~-CI'-~~~I~ii~~~~008_=~t;~~~~t~~~=.I==I~t~.;~~~0-02- .-- ~i~~~~~~:4 ~i~;~~~~t09 I

1~~14/98--_- ... - ._1~~~-5-'98 ~~14/98 ._1~~?_~98 . ~~20/98 ~~14/98, ... . ~__ __1-_ I__

I VS-2A·11 F .-l

b~g~~~:-~:-- _~_ _~~~g-=~~~:: =- -- NA ~~~g ~
INA NA NA NA NA NA '

i~~-_. ~-=-'=!"lA------~----=-'IB~=---- NA ~
!NA _ ___.• _ NA ~~ ~_~ ~-- NA NA
INA , NA !'JA . __ ,~~__. __ NA -1.:-7NA-:-------r=

1~1 :=:-=~~~ :~i --~~-=i:~:- -- --:I~~ :--'--1=
I~~ _... .. ~~ NA_~ ._ .._ !'J~_ ...... _. ~ NA NA
!~~ .~~_. ~~ ._J~~__ ._.__ NA NA 1_
!N~ . . __ ~~ NA .... __ . 11t--l~ _... . NA _ CC':N-:-A _

l~~ ~- -__~ 'I'-=-- B~-=~=__~~= -=~~~==~~~_-~ __-~~ .=-==~--- ~~ I

l~~ - - 1--- I~~"----'-- ------~~----- .. -... I~~··---------I~~- .~~ -----1-
;NA ,- - INA------· ..--- -NA---- - -I NA ---·-------INA NA 1-
iNA i -. ~A - :.~-~=.=_=~~:==:~~~_ '..1 IB.A·__·_~=~=~=.!"l~______ NA j_

:NA . ! _ ~~ ,.._. __ -1!"l!'- . - .. 'jl I!'J~·_ .------1- NA NA

.~~ .! -.. ~~ -- -- -.--- -.. '''I~~--'----- .- !~~ -------- - ~~ ---- -I'.:-C~~~----~

.~~'. I-~ I~~·-~-:·-=~:=-:J~~=---:'~f l~f-~·'-~~~:=Ij~~~-------~~ -I

.NA ... ,.. 'NA'" - -·-----'\JA----- '-1 INA --------INA-- ~.-.---
NA . - ~IIB.~--~~-~~·-----=__=B~__-_-_--_-_ I INA -·~--: ~~:J~~.NA NA 1=

:NA .__~~_ ~~.. . JNA . . .jt--l~ _ . J~A____ NA _

!~~ .. --,- I~~.. - ~ --- - ~~~ ------ - -. 1- I~~ .... ---- -·1 ~~ ~~--

~1 .··II~~-~ :=:=~=~:II~i~---:=mf=-..:=-~1 r
NA . 1- - NA--- ..-- ---· ..--NA--·-------I-;NA ... ------·NA NA -1--
NA i -- -NA --.. --------1---- NA----·--·.~T - I.NA---- ----- -- NA . NA

NA ,--. ,B.A _-·=-:~_-==IH~_....::==:__ --T ]~~-~~~=~=.= ~~_ ~ I
NA I !~~ .. -.... '-11- t--l.~ .. __ ! I~~ __ . jl_.NA ._ NA ...__

~A il~~ ·----·----I~:----.._..--·I--I~- ..---·----I~~ f- ~~
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC. WARMINSTER

I-

VS-2A-08S .VS-?~-~~~ ._... I J~~3.~·_~OF. LV~:?~~ OS __._.J .1y'~?~:.1'~~ j'._"Iy'§.:2A-11 F-D jVS.2A.11 S
VS·2A-08S I iVS-2A-09S IVS-2A-10F \ VS-2A·10S I IVS-2A.11F VS-2A-92F VS-2A-11S

.C8J1501360.23! iC.'Ji56136llliL -:: ~8J160146008 =<:8!.15013§..q~~~.I=~ca:J2101i!}l02_ -=:iC8J210117004 C8J150136009f-I·

110/14/98 _ ! J1 Ql!4/9.!! ... 10/15/98 _ 10/1~~_. .. 10/20.!..~~ .__110/20/98 10/14198 __

I~M I I~·~~_~-_-_:~===INM _NM -=~=~~-=-=~I=~_====_=.-~~2A-11F NM .

!NA I !~~_....__.__ ._ NA NA .._!i~_____ NA NA

'I~~ --,1 I~~_-~~'==-==--= ..__ ~~ ~~-==-= =_= ~~==-=-~~ ~~ 1-

I~~-I I~~-·=~-·=~====:---~:---·---===:---~-I~~ ~~
iNA \. i~~·_--=~:~~=_===NA=---·-~=NA -=~~:~=~_.IE~-=-==-==-== NA ---,- NA
!N~ _.1 I~~_ ..._.' .__.NA. NA . ._]_ .~~_. ._.___ NA NA

1~~_II~t:-:~==_:-------:----~~=~~ =~-I~i~~==-·~--·-· =i~~ ~ ~~
I~~-I - IN.~ --_ ..'===~~=: I-~--~~:· :-=I~~==-- ~~ ~~ _
!~~ I m~_--I~~.=----= -: : =-::Ij~~==----=~~ --.- ~~ ---1=
i~~ I :~~ _ I· .IB~·~====-==~~ ..== ·~: __ I-.-·~~-==-- __-_=~~ ~~ --- I

~~ j :~{ Jl ::=_:=~t-- ~-II~i- .~=:= ~t ----1~~ ~-I,=
-.1 .-. --__._. . .__ .._._. . 1... .--._- -- . 1---_

NA NA _' .\ ~~ .. . ~~.___ I!NA ____1. 1NA __. ~ NA

~~ ~~:-:I=~-~==Jf~:--! 1~:~~=I~lr- ~-~,--~~ --:=
~~ ~~ ··:·I-=·~~-==~-==~=~~~~==:··=~·I I~~ =~===1-·~}-----~~

Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:
Duplicate:.
Ben~o(k)f1uoranthene .. _
~is(2-chloroethoxy)m_e:.th~ne

~~s(2-chloro~thyl)~ther

~is(2-ethylhexyl)phthalate

Butylbenzylphthalate
Carbazole
~hrysene _
~i-n-butylphthalate

Di-n-octylphthalate
Dibenz(a.h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalaie
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1.2.3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

l~t~i~;O§8~ Jt~~L i l~!:~;\\~o621 iiUtf~;:: .:: ~E~;\~t09 1-
'.'_'_'_I~%~.5~~!.~==~=~ =~ ~~~=~~: .. '.~ _11'.I~~~0~9~'~'~=~_II,·~~~98 ~= ~~14/98
=:-=J:--::f:--==~::::: === :ll-::===fV5-2A-11 F _

-=-::-=-- •~f====~~--=-:--~-~~t-=- ~:::~;---- ~~ ;
~ ~ ~ I~ ~ 1..::-=-.=JB~_-=-~.=== NA.-=-~~=_:-. -iNA=:~~-==.. NA ~ ~L

_.'.'~.::=~~=:~'=.= =~i·-·~= '. ··'-~I- .l~~:-~=:':~=-==·J~~ .- ~~ -----1=
:::::. --:Ii-=--:~ _::::~=~~TI~t-~~; ~ ~~- ~
_., .. "I!'J~ .._._ NA .. _ .. ! I~_._--_. _.J!':!~ !- NA
.. __ t'-!~. ._ !':!~ __ .__ .. .!"J~ ,. . _,INA . NA

--, 1~1 ----.-.... ~~ ,---~. ·II~~· -.-- --1~1-·------ ~~ ----
I
- iNA - ..----, .. NA-- ._. -'1 -. iNA -.- ...-- . INA·---- NA 'j-

i .. !~~ . . - -,,-',::'I~f:-'= -.--,J i~f:·· "'-':=-=-='-=I~~~---l ~~ .=
, .. INA -- --I'INA -_. - -... I INA -_.---...... NA.-,,-----NA------

I. '~A-:'·'-= ..-:T:I~.~--='-·,··I I~~' .. -_~-:]·i~~.====-~-==-
1·=I~i-:·~'--··~:·:·::::I· j~~.=-::- -, I I~~ .=~:i ·I~~~~-:::=:~=j-- ~~ !--
I.:~_ '£jF' _-=='=-==1_ -'FA .-=.', .j IN6 . . .J' i~~:==_=J=.!"JA--===-
I,.I~~· .. _·=··-:_·:=-IJE~·=~·: i I~~ -::_.__:\-JB1:===I._ ~~ '-.-=
I:::-I~~ "':=_.:.-.:::,=~~.:::'-.:. -_ I !~~ ..--::! -IH~===_~==[ ~~ -====
! :: I~~ :=·.--.:=:·.1- !~;::: .' I i~~- j -·IH~._-~~--=-:=I= ~~ -
11~1 ::::TI~1 11~~:i:I~~~-=t~~ ~_.--,-

VS·2A-09S
VS-2A·09S
C8J150136007

;10/14/98

iNM

i
I
L=
IN~_
INA
iNA
JNA
iNA
iNA
iNA
iNA
iNA
iNA
iNA
iNA
iNA
INA
NA
NA
NA
NA
NA
NA
NA

,NA
:NA
'NA

'NA
'NA
NA
NA
NA
NA
NA
NA
NA

VS·2A-08S
VS-2A-08S
C8J150136023

, 10/14/98

INM

i
!
I
INA
iNA
iNA
iNA
iNA
:NA
iNA
iNA
iNA
JNA
iNA

iNA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Sample 10:
Field Sample 10:

Laboratory 10:

Sample Date:
OC Sample Type:
Duplicate:

VOLATILES
1,1,1-Trichloroethane
1,1,2.2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1.2-Dichloroethane
1,2-Dichloroethene (Total)
1,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1.3·Dichloropropene
Trichloroethene
Vinyl Chloride
Xylene (Total)
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Sample ID:
Field Sample ID:
~aboratory ID:
Sample Date:
DC Sample Type:
Duplicate:

PESTicIDES/PCBS
4,4'-DDD
4,4;~bDE

4':i'-150T
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor'-1248
Aroclor-1254
Arocior-1260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DATA_SUM_252_removal.xls

VS-2A-08S
VS-2A-08S I
C8J 150136023 I
10/14/98 . i
NM i

!
i
iNA
I~A
INA
iNA

I
'N~
NA

INA

I
NA
NA

iNA
iNA

iNA
NA

iNA

iNA
NA
NA
NA
NA
NA

,NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

__I~S-2A-10F I
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~,,!mple 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:
Duplicate:

INORGANICS
Aluminum
~ntimony

Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DATA..SUM_252_removal.xls

IVS-2A-12F
iVS-2A-12F
iC8J210117003
i10/20/98
jNM
i
!

!
lmg/kg
iNA
jO.86
iNA
INA
iNA
10.52
!NA
iNA
iNA
iNA
iNA
132.8
iNA
iNA
iNA
'NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

,VS-2A-12S lVS-2A-12S-0 VS-2A-13S I __VS-2A-14S _ IVS-2A-15S
!VS-2A.:~~_=--=-_= ~-=-~ VS-2~l~ --- VS-2A-13S1= YS-~A=-14S--- =j'VS-2A-15S
!C8~1_~~~3E59~Q. <;:8J~5013~Q~_ C8J150.!360!.~ C8J2501~E5012 _ C8J160146-::C0=-=0~9---+1-1
!~~14/98. _. ~%.!~!_~~___ ~~14/98 '--i~%~~~9~--.------_1~~15/98

! . :.-~ :~_= y.?-2A~~~_~===--=~~=-~~1--=:~.=_-=_=-_~-_=- -., ---f---I

!mg/kg - - - --- --- -mg-/kg--'--- - -m-g/k-g----- --jmgikg-- ----1- -mg-/k-g----·-

! iNA ----- __=_=L.~= NA -=----- NA - .:.:-~~- ~~- - -=~~--=--=F-- £:jA
IL 10.39 . ~__ 0.59 B 0.96 ~._ ~!_ _ __ L.~.__ IB

I I~~ --- ------- -- ~~ -----c- ~~ ------ ~~ - -- .-.-- -.I~~ ----I
.i !N~~-_-~~::-~~:_==NA NA :=-:I~~~-~_~-=~_==INA _
I 10:06 !<_ Q.E.... ~!2.... . f5-'.6.~ ~_ .9..:~_3 ~

I
INA NA NA INA INA

, )~~ ,~~_~~~;_: ~~_ ~:=~~-- ~~==·::-__I~t .-~~~-- ~=-~~--==---==
I 110,6 _ _ _.. ~Q.~ ~ ,--_ I~~.?' ------ -- 17.2 L_

IJ !~1 .:-=_r: ~tL .-=~-=~ _]~i~9 _----- _--I~_ J~t -_:~ :-=_==~_~~--~--J-
! !NA 1 II~~ ---. ----- Ni\ .I1!'!~ ..-. _ .. ·----INA--
I i~~ I' ~~. ._.= == ~-~=--=:==::=~=I--=_·I~i =:-::~==I~~-..,....--_-=--~-I-

:NA ! .~~ __ 1 ~~------- .. ,-_-I~~ --..---INA -- L_

'~5 IUL 1~14~r~~~=lc~l~j:--~~:~~8 =_:I~R
NA [INA --- -'---!NA ---- - -0- -INA - ------ -INA'--- .
16.2 I i3S.7 ---j--i59:a---------I--- '1434-- ··-r-j28.5 IL
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iVS-2A-12F
iVS-2A-12F
iC8J21 0117003
110/20/98

INM
I
I .

'1~1'
INA
INA
iNA
INA
INA'

it-J~

I
~A
NA

INA
INA

INA
INA
INA
iNA
iNA
iNA
INA
iNA

iNA
iNA
'NA
:NA
'NA

iNA
'NA

NA
NA
NA
NA
NA
NA
NA
NA

:NA

Sample ID:
Field S~mple ID:
LaboratorylD:
Sample Date:
ac Sample Type:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene . _
2,2'-Oxybis( 1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichloropheno'-
2,4-Dichlorophenoi .
2,4-Dimethylphe~ol

2,4-Dinitrophenol
2,~-Diniirotoluene
2,6-Dinitrotoluene __ ..
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-dinitrophenoi
2-Methylnaphthalene.
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3&4-Methylphenol .
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyi Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h ,i)perylene

DATA_SUM_252_removal.xls

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

IVS-2A-12S VS-2A-12S-D VS-2A-13S IVS-2A-14S ~ VS-2A-15S
iY~~?~~~2S===-- VS-2A-75S VS-2A-13S =_ iVS-2A~14S--= VS-2A-15S

. 1C:.8~!?01-.36Q~.--- C8J150136013 _ C8J150136011 1~~.!.~013~.~ C8J160146009 ~
! 11_0/~i1.?8 10/14/~~__ 10/14/98 UO/1~~9_1!..____ 10/15/98
I NM NM NM I!"~ _.__ .__ NM _I
I I ... _. .'{S-2A-~__ __ L _

1·lt:0.=-=- ~~g:--- r --I~rg~ -~ ~rg 1-

.-- ....." -------.--- ---,.__._--..---1--
. !N~ . L __ NA NA ._ !"~__._____ NA ! I

!!'J~ . !'.J~____ NA .~ NA LI
! I~!- .. ----- ---- !"~-. NA __ . _I!'.J~_.. !'.J~__ '

-I I~~" ---~~~~:=~~--.. --:---~~~·~:::--I~~-·:=::::-=-~=i~~ 1=
I!'.J~ . .:~==:_~ ==~_=--=-=~=!'.J~ __=-==.=~JB.~::-=.~=:_='= NA
INA NA NA INA NA I

I INA '-- ------ NA--~NA-------- NA"·-----NAI
--j iNA --_. -------- NA ----------·NA-------·.. -- NA------ - NA I

j )~~ _~ _':.. ~. :~== :~-~ NA _=-=.=:=: NA ~ :_ ~~= B.~':==._==- NA I I
I INA NA NA NA NA I

I!~~··:~-~~~=--:I~!=~~_I~~-_:=--=~~ I-
I !NA NA NA INA NA I
: !~~-:-: --: i~~ .- -: ==-~ :-:=~~ =-..-:--=--:= --·:-I~f~:-=·-::= - ~~ 1-

!~;-l t~:~01~f~j~J~r-~--·--~~~ ----t=1
:~~ -I ~~ .-- .. ---1--- ~~ ----- - - !-- -I~~- -- ------- _. ~~ 1-
:~~ -I": I~t- ._:=:=-~~~~-=~~-~·~--~.-:--:.~-il~~~~=~~::-=--==~~ __ I-

NA I .. INA - - . --- NA -----.---- '1'" - NA' ... ---~-.- NA' I I

~~ I'~~~- - ·~~-=-I==: ~~ =~~=-.--- --I·--·--I~~---~:·=- :==:=~~- 1-
.. -_.-_. -- - - .,------_._--- -.---- ._-- _._ .._._- ----'

~~ . I . ~~ .. - L_ ~~-----_.-. ·I.__._I~-~... --·----I~~ ---j
I ;31 .. IJ -4'1"-'- ---- -··-b 36---- ---\L:iJ-!44-'" ----Tj19 I
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Samp!e ID:
Field Sample ID:
~aboratory ID:
Sample Date:
QC Sample Type:
Duplicate:
Benzo(k)f1uoranthene _
~is(2-chloroethoxy)methane

Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
BUlylbenzylphthalate
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-oclylphthalate
Dibenz(a.h)anthracene
Dibenzofuran
Diethylphthalate
~imethylphthalate

Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopenta5liene
Hexachloroethane
Indeno(1,2.3-Cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

DATA SUM_252_removaLxls

VS-2A-12F
VS-2A-12F
C8J210117003
10/20/98
NM

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC. WARMINSTER

!V§-~A.-~~~ VS_-2_A_-12S-~_J VS-2A-13S __j VS_-_2A_-..!i§ 1_V_S-_2A_-_15_S
IVS-2A-12S VS-2A-75S VS-2A-13S VS-2A-14S VS-2A-15S
iC~J_t5~i3~0_1P-= ==~ <:_~1501~6013 C8J 150136~~..!_ ~= ~i~~~!~6052 _=]--=C-=-8J-:=1=-=6~01'::"4==-60:'-:0=-=9--1-1-1
!10/14/98 10/1..~~~ .!.Q/14/98 ]..Q~~~!~~ 110/15/98 ! I

INM ___~_-~~==-_= ~~~2S_---=I-~-_--: :: __ J~_~~_-_~-== -- NM '

INA NA NA INA N.---,-A _

I~t - --~=_~= =~_ ~~ ~~ ~ :=_I~_:~=== ==~_-=l-
iNA ----.- -- NA --------1-~------·--INA --- ------- -- NA 1-

I~~ -. --~~~~ -=~: ~~ :=~~---- - :----:=~ ::=:I~:"-':=--===~~

i~A _ -,-- ~_~==NA ==::::..-.:= = !'IA===:_=~ -=-iF~ _-~. ::~=_= =- ~A. _
iNA. . !'lA. !:!A. ._I~A._, ~A. _
INA NA NA INA NA

I~~ -. =::=~~ :~--- ~F=~~~':==~~==--~.--:-I~~ --:=~~==~~=====
j~A ':_=-~·~=[:=NA :=-~:_:===:NA·---·- _:-:::-I~.~ _-:::=:===:=E!A..=--=
INA NA NA INA NA
iNA -- .---. NA--------NA-------- jNA------------ -NA

I~~'~:~-:-::.-~~=-~~~~-: -- ~-=~ -~~~-~---~~~:-I~:~I~~-'--· -::.:--:..-~~ -= .~~'-----------~--I--
iNA --:. ---~E--__=.~==NA --=--==~:[:~IF~=-:=====EA-- 1_

l~; --Ij -- ~~--- ------J ~: ----- uTi~A --------TI~:

I~~ --~~-=--:-::-====~~ -====--:- ----~I'~}~--:--===]~~ -------------1=
iNA . -- -1--' NA-------· - NA-------- -NA- - -------, -INA----E
;NA -- - INA-----------NA-----------iNA-- --------iNA--- --
'NA-' ,- - --!NA---------- --- NA------ - -- 'NA--···· --------iNA"-------
NA -----I' NA----------~A------r INA -- --------jNA ---1-
~~ -j --- r~~~~--:-:'~-==I~~--~-==-~ F'I~f -~--=~-=I~~--:- I-
NA I 'iNA- . --- --I--iNA------ i iNA -- ---r--iNA---------f-
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

:~~:~~:~~~ I· '~~j~:~~~~~---I~~:~~H~ I I~§:~~:~:§ -~I--I~~:~~:~~~ 1=
lT~~~;~~3601~~. . .lf~~~g~60~~~=lf~~~~3601i _-i~l~l~~~~O~L _= l'r~~~~~~46009" ....__.__. __._. .__.~______ _1- .. ~.::c....::..:.--

i INM ..=~~~~::~~~-2A-12~= NM ~ _=I=~~~=_==__,=tM I I

I INA-' ., .. =-~~~= =:~~ :~--------I- NA -- N~:~==--=-- 'NA l=
- -II~~~:--:·~-==-==== ~~ ~~ : ~~ _~=--- _* . I

. ·I'IN~-_·:== __:-:·~= NA NA -- =~ ~~~~====NA I_
I NA NA NA NA NA

'1 iNA" -- :---~:===:=: NA==~__ NA _·,=]B.E_---_ -:..-~= __ NA=-~~~__+-
! INA .. _. ~~_....__~ NA ..I~~ ~A I I
·11~f .~== ~~.--. ~t·--..·_--~·--:------: ~:]~~-. -----====.~t_ I
I ,. .... _. ----..---.------------ . ----.----------.---

I I~~ --- -. ~~>-- :::::==~~~ --==':'- -------: ~~- .. -:--===~~ ~I
NA NA ------ -·-jNA----------· jlNA -. ---- -N-A-

~~ ~~ -I··I~~ ..---::---- I l~~ -==--:~~ -_.====1_
NA NA i iNA -... i iNA--'- -- NA~-

NA :NA ! iNA i ;NA::I=-,~ft.::·==__ I
N-:- !NA I i,,!A I NA I 1!'Ji\. _

~: I~: II~: ! '~: 11~:~:::::::_1
NA I~A ' __ !fIIA : NA I !~A_. _
NA ,NA. . .~P,____ i !NA 1 .. lf\!A _
NA I~A. .. ....... fII~_._.. i NA I !~~_. _
NA fII~_ _ fII~ .... ! NA I. !~~. _
NA NA NA I,NA I INA

~~ ...:I~~.---~ >~-=.=~!=~~-~-~. l' I~~ .. -..-..~1~1~~~--=J=,
.NA __ .I~~_:.. ·~ __-:==-= NA _=~~==__ -"I_- =~~ -~.~~~~==I~~ _
NA _._ I~~_ . __.. !i~. .. ,__. !'::J~.. .. I~~_ . -1-

1~~ --.-..... I~~- ..·-------I ~~ ...- -1--- ~~---_._-- --f~~ ===r=

VS-2A-12F
VS-2A-12F
C8J210117003

:10/20/98
,NM
j
I
i
iNA
INA
iNA
INA
INA
iNA
iNA
iNA
iNA
iNA
:NA
,NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Sample 10:
Field Sample 10:

Laboratory 10:

Sample Date:
OC Sample Type:
Duplicate:

VOLATILES
l,l,l-Trichloroethane
l,l,2,2-TetrachlorOeth;m-e. . - _.•..

l,l,2-Trichloroethane
1,1-Dictiloroethane' -... .

l,l-Dichloroethene
l,2-Dichloroethane
l,2-Dichloroethene rfciiai)
l,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroelhane
Chloroform
Chloromethane
cis-l,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
Irans-1,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylene (Total)
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REMOVAL VERIFICATION SAMPLE RESULTS
AREAA

NAWC, WARMINSTER

--._. --.-1--- 1-

VS-2~·~ 2~. ._.1. J.~~:?~.~~.. ~:l? ._ VS~!~~_.! /Y-§.:.2A- ~ ~~._.' _ -'I-JVS-2A-15S
VS-2A-12S VS-2A-75S VS-2A-13S I VS-2A-14S VS-2A-15S

iC8J1S013"6016" -. C8.J1501. 36013- - C8J15013601"f../ - ibJJ15ci136012- _. -.C8J16=-:0=-:1-=-46=-=0-=-09=-4
ilO/14/98 -- ... :;OT14/98----.. --10/14m- . - '116714/98~- -'10/15/98

I jNM ._._ .. __:._-~~..:::~~~·===~M-·_:=_._::II-~·..lf'i~- ..--.=== NM-----===
I.!-::--.::.'= YS~~:1~~ _:_ ,--I - ....-.------.-
i INA' .---..--~ ijA--- NA-' --- NI\----- INA..:I I~~--.~-:,===- ~~-- ~~ ~-~. ~~==--- --I.,....,~~-,------II.-

J l~~=.=:'.=.= --- NA NA NA =.-~_-17:N7-A-----t-

··1 I~~ -=~..::_:_=:_==~~-_.--- ~~ == ~~_~=:===1; I

_I I~~ -..----.----- -- ~~ ~~ __J~~.._.----=j~~
." .f-iA::=:===~~A -==--==~ -=I~~-=:=_- ~ 1-

, I I~~·.:.:'.~:=-=-.==-..::~~=-~== ~~ ~..:::I~~__:--- ~ I
! I~A _.__.. __ '_I~~ NA JNA ----- NA --1--1I .NA . _._ ~~ . NA .Jti~________ NA ~__

! ~NA . _. . 'It:-J~_ . . __._1__ NA _· __ ·I!'J~·_· NA_

I ~: I ,~i -"-I--I~l=~":::=-:'-:-I~~"--::=--==I~: I-
NA i i.'NA .. INA' . - iNA' -- '-~NA I

~~ . '~~ I i~~ . i~~==~~~ _I I

NA iNA I !~~ ,_ !NA .... ~~ .__
NA !NA I !N~ ._ INA .. !'J!- _
NA !!'JA . !!'!~ ... __ iNA Ir--J~ ..__._
NA !'!~ _-'~~. iNA . __ I~~.. _
NA NA INANA INA

:NA ~~ ...- =,E!.~,~ ..~~~_. NA I~ I~~~=-=--===
~~ ~~ .---"~ '-'I~~ --. -- . ~~ .- --. i~~-----------

VS-2A-12F
,VS-2A-12F
'C8J210117003
i10/20/98
NM

f

1

i
iNA
t· .
INA,. -

I~~
iNA
INA

_iNA
I~A.

I
NA
NAINA

JNA
'NA,NA
NA
NANA
NA
NANA
NA
NANA
NA
NANA
NA
NA

Sample ID:
~ield Sample ID:
Laboratory ID:
Sample Date:
QC Sample Type:
Duplicate:

PESTICIDES/PCBS
4,4'·DOO
4,4'·DOE
4,4'-~DT

Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Bela-SHC
Della-SHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Kelone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

B

i iV~~~~:_!§§ ---=1_~S-2A-1~-- IVS-2A-18S !- ~~~-18S-Q--tVS-2A-19S VS-2A-20S_
I IVS-2A-16S VS-2A-17S VS-2A-18S VS-2A-77S VS-2A-19S VS-2A-20S
I is:.I.lXifQJ3_6010 ~ -- C8J160146011 C8J210117006 -- C8J210117007 C8J210117005 C8K200150001 _~---I !JQ!.1~~ ..!.Q/15/98 10/20/98 ... __ 10/20/98 10/20/98 11/19/98 _
, JNM_. . NM NM ~_NM NM NM_
I I VS-2A-18S- I i --..- ----- -- -- --- - -----
j !~~~~i-=~-=~-mglkg mg/kg ~ =-~ mg~~g---- - mg/kg mglkg 1=
I INA NA NA NA NA NA

-t _!~_~~~~~--~-_ L ~~8 L ~ ~~_~'1~:==-== L ~~3 L ~.~6

I
- I!'J~ - ----- --- ~~.---- NA -- NA -- ----.-- _ NA NA I_
. I~~ r-J~ ~..__. I~~ __' I_NA NA ._.r'l~f:- -~-=~ -= ~~

1 ====:-==-== -=-. ~t --~=-==:-= - ~~9 ~:.: t
-lll~t~ ::= ~JI~_ ~~~.~--- _ ~_ ~-=--= I~ ~t~_~.-~= T~;~-~:

I t::--- --- --- --- NA~ NA __ r-J_A . NA NA
IJ .22.:6 _._ ~ __ ?.i. ::!..35.2 . ~_!~.2.~__ . ..__~~38.2 J 18.7 I_

i I.~~ - -.-- _.I ~.~-- ------..-. -..-~.~---.,..-------..-.. I~.-~_-. -. ------ -.. -- - ~~--~~ - ~~! iNA-i--INA "--'-'---- NA--------··INA-·-------- NA =)NA ,.-

i ~~~ li~±:-: ITf ~-=:: I:!~f:~~- :::~~ ~~~ ------.
!UR :~~7 !L!~~-: ~.. r,i::~: ··II~f :····:··:::·:l=~.~~·---~ ~~ r
! ;NA IN-~ -. "~_~~=~-:~~.::-=--==- __ ! I~~ _:-.--"~- -.= ~A- NA ~
i [NA .!'J~ __ ._. !'J~ . I iNA I__ ~_~' 0.41 U

:L i~;'1 -IL-I~6 - -------L--~4-------II~:3 -·-------1~-i5------- ~~ 1--

!VS·2A-15S-D
iVS-2A-76S
iC8J160146013

IJOI.15/98

I~M .
IVS-2A-15S
j-

jmg/kg
INA
j6.38
j~A
INA
iNA

10.03
INA

l
i~~

~:2
!6.3
;NA
iNA

,NA
'NA

!NA
NA

·009
NA
NA

'NA
'29.6

Sample ID:
F!~ld Sample ID:
Laboratory ID:
Sample Date:
QC Sample Type:
Quplicate:

INORGANICS
Aluminum

~ntir~lOny

Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

-1'~t~~~H~----I~~~~~~~~~-., .,. 'Iv~~~~:j~~:Q --I~= ~~~;~~ ~ ~~ ~~~~~;~~ I-
...:~%i~¥~~~= =1~~'~o.~~[1!1~toZ:~[:~~;~ 17005 ~~~:;50001 -~
I--.1... I, ··,_·__._·L_·IY:S.2~~!!l~_ .-.-'------'-1---

~~_~ ~~ ug/~~~=.-~~=~~Ug/kg---==-=_I ~iig!kg -_-~:-:~.~~=~~g-=--_ _____. __ ~~ ~ I__ I~~._ --.-- ,---- NA _ -- NA

~:,-~~-l~-= ~~ ..~=~~~- ..~=~~ -- -~~ 1~'I~t <-~~~:]~~~t~ --~~·----I=
~ ==I'--I~ ~.~~:--~-=---~=~~ ~=-=~- -- \- I~.~ :- '.-·-~·~~I=I~~ -~----=~----l=
-----: L=t~·-·~-==-~=~:~~~-==-··--I·I~~-···- ~~-=:~~~ ===-~~ -==j=
. _-=-1- ~ ~~:=:~~= =: NA -=--=--=- -..- I~~_.:-- .._:~==~A==-===- ~ --.--__~~ . . ~~_.______ I.I~~ . NA NA . _

I NA NA I INA NA NA

-1:I~f - ---:. =~~-=--=-=:-··Ii~f :~L=I~r=-===~:=~~ 1=
i IN~ .-:: r~ .~~:. __ ~~= .... i' !NA. .:'=:]NA _==-===-==NA _
! !f\J1\ I . ~~ _----, ! iNA J~~_._. NA . I
i !~~ I ~~ -- I I~~ . i!~~----.------~~ ------

i i~~ II ~1:= II~~II~[= ----.-- l-_~~ -__=-_-_-~
I i~~ j ~~ .:.:--- . i i~~ 'l--!~~- :--=-:~===~~ -------
! !NA , I._I~~ _ ! INA . IN.~ _. NA _I_
i !f\J~ _I_'~A. .____ _ ! !NA _!_!'J~ .. ------ -.~------
I i~~ i--~~ --- I i~~ II~~-----I-!~~ ---.-
. iNA 1- NA' ----.- i iNA ' JNA' ------r-'NA -----.. . __. ._ .... .' I ,___ . ._ __.__

I.NA ___I ~~ _ ! INA! .!~~ 1_ NA __

!~A I~~' --- I jN.A I !~_A. 1_ NA

l~~ --. -~~~~-.~.~:. _I !~~ j :I~;--=~-=~-==-I~~----·
I~~-I~ I~t=: i i~_~ .... +I~~==-__J .~~ =

I !~~ 'I·~~ I !~~ I ,~~.- ------·-1- ~~ --------
iu 125 J 53 ---- .t i64 -\j-144------------1 NA '--1-

i~S.-~A-~~~ ... _I
!VS-2A-16S
jC8J160146o"i-6
i10/15/98: - .

INMi .
I
jug/kg
iNA
iNA
iNA
iNA
iNA
iNA
JNA
iNA
INA
iNA
INA
iNA
NA

INA
;NA
NA

'NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
38

VS-2A-15S-D
VS-2A-76S
C8J160146013
,10/15/98
;NM

IVS-2A-15S

;uglkg

!NA
INA
iNA
iNA
:NA
!NA
:NA
iNA
iNA

!NA
NA

iNA
'NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
22

Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
OC Sample Type:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
l,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2.2'-Oxybis( 1-chloropropane)
2,4.5-Trichlorophenoi
2.4,6-Trichlorophenol
2,4-Dichlorophenol.
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2.6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-dinitrophenol
2-Melhylnaphlhalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3&4-Methylphenol
3.3'-Dichlorobenzidine
3-Nilroaniline
4.6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Nitroaniline
4-Nitrophenol
Acenaphlhene
Acenaphthylene
Anthracene
Benz(a)anlhracene
Benzo(a )pyrene
Benzo(b)fluoranlhene
Benzo(g.h.i)perylene
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

11~~b1:tii Ij~tfJ,~L6 Iliii~i~:7 _1_I~Jif,~~L~~'1~~~~~~~~~0001
_ .I1g/_1 ~/9a. ~~/20!~!! ._ ! L1g~20/98__._. ~.QI20/98 __ 11/19/98

;
~M NM I INM NM NM I

._-J~ ~ij~~~~~ ~.•ITf~~=__ I.I.~rA-18S~. ~ =- ~~ I ~~
t ~ ~I~.. ~ ~-.------ NA-------- NA --- -'r;..jA---·------- - NA NA

NA -------- - NA----- NA-- -------. NA NA
------ -~ _.. ----~_.~. --._---
NA NA NA NA NA---.----- ._----~- _._---~--.._. __._--_._._---~--~--

NA NA NA NA _ NA

~._-~~.=_-- -. ~=~- =il~i:==~~= ~~ :
-.-- ._. !'JA .. ~ I.__'!:!~ -.---_. NA NA 1-

---- ~~ ---._----- ~~-----I---I~~ --.--.-----~~ ~~ -
-~~ N~ ~-~-=~-~-~~~-=.~~. -~---~~~f]TI~ .. ~~~~ --- -= ~~-----r_ ~~

., -~~.. -..._- .----- ~~·--------i··I~~ -..--- ~~ ~~
I !~~ . -. - -._~ ~~JJA~_=-~~~=~~_:JI -II~~ .------ n~~_=C NA 1_ NA I

lul~f' ._~-__ :-~= L~: ~==_=~- --:'IT~t. . ~ .~~~-~ r~~.~--- ~~

._ ij~t_~_=.=L~-= __ ~;_III~L--.=J~===_=E I

·Ut·-:~-==-:: -. ~~= ::::~f ~i -~-:=~- ~~ : I

-I -~~ .--- --- --- ~~-.--- --I-I~~ ---.--. --- ~~- ~~

VS-2A-16S
VS-2A-16S
C8J1601460i6
i10/15/98

iNM

i
iNA
iNA
iNA
iN~
INA
iNA
INA -
iNA
iNA
iNA
iNA
iNA
r -
INA
INA
iNA
iNA
iNA
.NA
NA

,38
NA
NA
NA
NA
NA
NA
NA
NA
NA

VS-2A-15S-D
VS-2A-76S
C8J160146013
10/15/98

:NM

:VS-2A-15S
NA

;NA
iNA
iNA
iNA
iNA
iNA
JNA
iNA
iNA
JNA
iNA
iNA
:NA
iNA
NA
NA
NA
NA
26
NA
NA
NA
NA
NA
NA
NA
NA
NA

Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
OC Sample Type:

Duplicale:
Benzo(k)fluoranlhene _
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Di-n-butylphthalate
~i~n-octylphthalate

Dibenz(a.h )anthracene
Dibenzofuran
Diethylphthalate
Dimethylphlhalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2.3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nilrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
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Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
QC Sample Type:
Duplicate:

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
l,1-Dichloroethane
l,l-Dichloroethene
l,2-Dichloroethane
1,2-Dichloroelhene (Total)
1,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroelhane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylene (Total)

DATA_SUM_252_removal.xIS

VS-2A-15S-D
VS-2A-76S
C8J160146013
10/15/98
NM

,VS-2A-15S
I
I

i
iNA
JNA
iNA
iNA
JNA
iNA
iNA
iNA
iNA
iNA
:NA
NA

.NA
;NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREAA

NAWC, WARMINSTER

YS-2A-16S ,iVS-2A-17S I .!VS-2A-18S ! !VS-2A-18S-D I IVS-2A-19S VS-2A-20S
!VS-2A-16Sj jVS-2A-17S _.-.- VS~2A-18S ! ;VS-2A-77S i ijS~2A=19S-- VS-2A-20S
'C8J160146010 I 'jCBJ160146011- '-c8]2101'1'7006 i iC8J210117007 i·ldU210mooS- C8K200150001
;10/15/98 i i1q/15i98·.-:·]IQ~:2<i/~B.. i j,10/20i98 i !~_0/~Q/98-----. 11/19/98

i
NM

. _i.:I~.~__:.:'_~ ~~-~: ===~_=~.=--~_I_ J~§\A-_18~::::J-- ~~.- NM
! . . __J ._ .__ .. .. . .J_L . . _

iNA .. -:.~=:.::~~~:.::~===~== !'JA-==~ _J: -!~~ _.'.: -- _:.:::.::===NA NA !
!~A _.. NA. . . NA .-1._ t-:!~ ... _._. NA NA
I~ ~ ~ ~ ~ ~,. -- ---.--.,--- -- ------ --------- .. - -,-- - .. - ..--- I
I~ ~ ~ ~ ~ ~

I~~--:-;~~ ~ ~~:===-~ -~i~~-~~;Ilr~~~~=j __=~----1-
INA NA NA NA NA NA

I~~ ;~--= ]r~~:_=:-~}- ~::}I:-I~t--:::~-::~; ~~ ---~ ~~ I

!NA NA NA INA NA NA

!~~ .- -- ~ ----I :-~I~f-'---:,::- =:== =I~~ --~--- ..----~~E~I~r ---:.::-===::.:::--- ~~ ~~
.~~ . 11~1:~I:I~F=::~I:i~~_:::-:_::: ~~-----~ ~~ I
~~I -~~- --"--=..-·:'::J~-==::"-=·:~:·':l-I~~--==~·:.::~=-~~ ~~ -------
g I-I~~;::-:::=::I~=---TIr ::~-:I:~~~-- - ~~ ---1=
N~ .- i :I!,'Ji~'::"-_~ _:==-= =IINA-==::~-J. !~~_ __.~ _-.·=:'=INA--- - NA I
NA I I~~ _...__. .t-:!_A I~~ _... ._ NA NA

~~ 'j .-I~~ -~~:~==-== =:.:: ~i==~:~·_I_.I~~ _-. ~~===.= ~~ -----_~~ I

NA ...... II' -- ~~ ---- ---. --- ~~------ -1_.It'-lft.. __ " .__NA NA
NA INA NA I NA NA NA

~A . _= __ ~]f¥ ..~~:-~ ~.~=---= _~. NA _'=-=--'~_I=:J~_~==:~:-:-~=='INA __ __ NA -I~
~~ .. i'-I~~- ----------T-*-------·i -I~~·--------~~ .,-----~~------
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-I
I
I
!
I
I
i
!

?~mp~e ID:
Field Sample ID:
La~~ralory ID:
Sample Dale:
q~ ~arl,ple Type:
Duplicate:

PESTICiDES/PCBS

~!.~::~Q[)
4,4'-DDE
4,4'-DDT
Aldri'n

Aipha-BH.C
Alpha-Chlordane
Aroclor-1016- , . -
Aroclor-1221_.. _.- ..
Aroclor-1232
~. -- - - .. -

Aroclor-1242
Aroclor-1248
Aroclor-1254..__ . . - ..
Aroclor-1260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DATA_SUM_252_removaLxls

I VS-2A-15S-D
:VS-2A-76S
iC8J160146013
i10/15/98
INM
jvs-2A-15S
I
I
j
iNA
iNA

.INA
IN~
INA
iNA
iNA

!N~
iNA
INA
INA
iNA
JNA
iNA
iNA
iNA
:NA
'NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

!~§-~:.~6S __I VS-2A-17S VS-2A-18S I VS-2A-~~ jVS-2A-19S VS-2A-20S
!VS-2A-16S VS-2A-17S VS-2A-18S VS-2A-77S VS-2A-19S VS-2A-20S
icaJ1601460fc)' -- C8J160146011 C8J210117006'- - C8J21011700i- C8J210117005 C8K200150001 1-

1
1Qli5i~_~_.~=_10/15/98 10/20/98 --~__ ~.2~.QI~ . 10/20/98 11/19/98

.NM . . . .. _ NM NM ._NM .__ NM NM 1-1
I . '{§-2A-1~~

I ...-. ---.-- -- --- ------·-------1 tl
IfJE.:~-~:_=__=.=_=_ NA NA :~~=:::=_=== NA NA
I"!~._____ NA NA . __ ~~. NA NA

l~~~~·:~·~-~~--=--~~ ~~ .---~ ~ I~~-~~~=:::=-~~ ---~~ I

.i~~' -.--=:~~_=: __=NA ~-==--=--=== NA ==~__=__J~~_=:_:===:::= == ~A---- - NA
It:'l~ _._. ._ NA ~~ ._-'~~_.. ~____ NA
INA NA NA NA NA NA

·iNA--·-----·--- --·NA------NA-·-·----- -NA--·-··---NA---- NA
iNA ---- ·-NA----------NA----·--·NA--·------- NA NA

I~f' --.=-------:.-~~~=.====~~===--~=-:-~~~=-----=====~~ -_.---: 1-1

!~~ .. - ·-I~~:. ~~.- ..~-:~=-~. =I~~=·--~~~-=-~-] ·:'I~f~-: =--==~:= == ~~- --====: ---
i.NA . INA: .----.-- .-- NA-·-·-----·'-·jNA- ..... -----..- --NA- NA

;NA I IB~ . ..-..-..---. H~= __=__:::= ~ __'__J~. ~~~-.: ---=--=.:.::::= == EJA _ =NA 1-

,~~ II~~--~i~~~~-~--~ll~t--~~~~------~ I-I
. . .. - -.- -.. - .--.. -- ----------- -. . '------ .... --. ----.. - -----\--I~c;'_---

gn~~=~~-~~i==I-I~~-=~='~~i- -: =~~ 1-

~~ I 'I~f ~:~~l~~·-~=~=-~-II~~:·-:~---~I~~-----=~~ I
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Sample 10:
Field Sample 10:

Laboratory 10:

Sample Date:
QC Sample Type:
Duplicate:

INORGANICS
Aluminum
~ntimony

Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DATA_SUM,,252_removal.xls

VS-2A-21S
;VS-2A-21S
C8K200150002
11119/98
NM

;mg/kg
,NA
iO.69

;NA

iNA
INA
jO.09
NA

120.8
iNA
iNA

NA
10.1
NA

'NA
NA
NA
NA
NA
NA
NA
0.42
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC. WARMINSTER

IVS-2A-22S I VS-2A-23S VS-2B-01 I IVS-2B-02 jVS-2B'03 VS-2C-01F

1~~~~~-J:~o~oi~J'~~ft~i~~~=~~;T~I~'~I~~~~~~~~~-~' ~=~=::- ~~~~~~~~~008
!11/.19/98 .. __ ~ ~.!'-~9!_~~. 12/17198 ~~1?/~8 . . 112/17/98 10/20198
;NM NM NM NM NM NM

b:;~;I~~r2~- <NA -=~:~~'--ll--_~:~~~I~A __~,~: ,-
B !0.82 _....__. ~_ 0.4~_. ~_~ I_I~~" _. __.. J~__ _l~NA~----I_I~~ .-.--..-.-..-~~ -------r- ~~ -- -- .. !. I~~ .-... " --.. - -"I~~ -:-o~~~-----'I-

!N~ : --=~-== =.~ ~- _~~~==-=--:·I:. !~~ - '-" ~. == =]B:~______ ~--- =-=
10:~ __ . g:~ !:!~._.. . I~A ---I~~'-----'~-----'_

I~~\ .. -.. ... ~~2-'-'----~~-'-'----"-' --I!~~ - ---'''''i~~ ~~ ,1-
I~~ ..:=-:-..-~~r ..~=-==~-=:=l~~=~-:--==----- .. i I'~~" ·:·-·-:~-==l=~I'~~- -~----·I[=
iNA . -- N'A"" - -- ---' -- NA---- - 'j' -I NA ' -- -------1'-" NA NA -

i16.4 I~~j-- - :-:.=~ =J~~_ ~~ ~ -I !~~ : . ------~~=I=I.~~-------~·---I=
J~~ I~~ :-:"'..: :II~~ -=~::._ I~~_: -...=-==IIE~-='=='==I~~ -----1-
iNA !~~ ._L t:'l~. .. I !!'J~ -- ----- !'!~------.---~~--
:NA I~A . ..J _ r-J~.. __I' I~~ ._.. .. .I~~ NA _
NA INA .... , ..J!'J~_ . _I!'J~ _ _ ~~ I~ _

u ~~ u1~19t I~~~ ··II~~- -~[-I~i~~<:;~~===
NA iNA l-'iNA ~--- .i iNA ,,--- ---iNA ------·1-1... .-
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REMOVAL VERIFICATION SAMPLE RESULTS
AREAA

NAWC, WARMINSTER

VS-2A-22S
'VS-2A-22S
C8K200 150003

111/19/98
:NM
i

! !V~-2~-2~~ . J_1VS:~~::Q!_. L--'V~~§__~? L_IYS-2B-03 -VS-2c=D1F L

I IVS-2A-23S IIVS-2B-01 I IVS-2B-02 1~IVS_2B-03 VS-2C-01F I

I
_1'¢~K~O~:0q~4=~"':C8C18~]J:_- C~F8012q~02~1 - C8L180120003 C8J210117008 t=

11/19/98 12/17198 I 12/17198 r 12/17/98 10/20/98
N'r;';f - -. -- .--.----- ... NM---"·--· I '[NM--- "--'-·-1- NM NM -

: _.=!=-.~-.-==~:=-=: == -=--,-:--===..:: -.-. J T-··.. ~~=.-=.-.....::. == .-
j .. --- L_ .-------- lj·grkg----- -. -I· Iugikg - ------- --- ug/kg ug/kg I-
iNi\ ...:=_~'_= .== NA'-.-.·==----==NA----·---.._~ =='~A- .~=-=-NA - ~ I I
!NA NA NA NA NA NA
i~i\ _--:_~====-_N_A_____ ~----=B.~=~_-_-__ NA NA I
I~i\ _ NA NA NA _ NA NA
INA NA NA NA NA NA

I~~-..'. .:-_:== ~~_::...-=-==-*__-__~= =,~~::===f--~~~ := ~~
.NA .- - -------.- -- N-A- NA --- NA----- -NA f--I-:-NC':'A----:r-I
INA'- - _..---. -- NA NA . --- i\iA--- NA f--l-:-NC':'A----l-

i~~· __:-. ': ..:-::==- ''-=NA-=~== _ NA .. =--~__==:---- - NA. - NA I_
INA NA NA NA NA NA I
iNA' .. ·------·--NA----------'N,\--------'NA------·--NA NA· I
iNA----'- NA----------N,t;.------- NA----- NA NA ,

1NA ~~- .:::=--=---=--= =~~...:==-=:=::~ E~~=.___ NA NA 1_
,NA NA NA NA NA NA
;NA r...iA ----.-- - NA------·- -- -.... -NA--·------ - NA-lJA

. NA _I~~·_::'====__=:=E~=_____=__== __:CE~ __~-~~:== NA :-:N~A----~I-

:~~ I ~t::.-:-=:=-===: ~~~==-----=::I=·~ ~~.~=:.:~-== =]~~ ~ t
:~~ ! ' ~~_._---_._~ ~~-----·I~~------------I~~ ~~
:NA --INA-.--.-----. --NA ---.-.-- --- -. iNA··· ....-,-~-- _. NA NA

.~~ =~{~:::.:::=====~-====.:~. -'I~~:·:·=---==I=·~~ ~~

.~~ Ilt==~~-:=~ ~;:-~-~fl~~--~J~~ ~~ +
NA I _I r-J~ -.--.---- ._NA.. ... L '1 ~~. ..._ NA NA

.~~ 1.'~~ .-:.-::~~=:=§:==-__ ::=:1...B.~:--~ ==== *----..--t-;-:~-:-~-----

.~~ II~~~~~~= =~ ~L==::j;I;::~~~==- =~L u ~~ I

,~; II~~ --:~==--== ~;---==·~-.II~i:·- .'::-~=I==I~; ~* .. IJ

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

VS-2A·21S
·VS·2A-21S
C8K200150002
11119/98
NM

Sample ID:
Field Sample 10:
~aboralory ID:
Sample Dale:
QC Sample Type:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,~':..o~ybiS(1-chloropropane)
2,4,5-:rrich~orophenol .
?,~,6-Trichlorophenol
2,4-Dichlorophenol
~,4-~ir:nelhylphenoi
2.,4-Dinilrophenol
2,4-Dinilrololuene
2,6-Dinilrotoiuene
2-Chloronaphlhalene
2-Chlorophenol
2-Methyl-4,6-dinitrophenol
2-Methylnaphlhalene
2-Melhylphenol
2-Nitroaniline
2-Nilrophenol
3&4-Melhylphenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)ftuoranthene
Benzo(9,h, i)perylene
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Sample 10:
Field Sample 10:

Laboratory 10:
Sample Date:
QC Sample Type:
Duplicate:
Benzo(k)fluoranthene _..
~is(~-ch~oroethoxy)methane

Bis(2-chloroethyl )ether
Bi~(2-ethylhexyl )phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Di-n-butylphthalate
Di:n-octylphthalate .
Dibenz(a,h)anthracene
Dibenzofuran
~~ethylp~thalate.
~imethylphthalate

Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
i·fexachlorocyclopentadiene
Hexachloroethane
Indeno( 1,2,3-cd )pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

DATA_SUM_252_removal.xls

VS·2A-21S
VS-2A-21S
C8K200 150002
11/19/98
NM

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

VS-2A-22S L IY~-~~:2~~ ... _.--'_I~~:2B.:2~__.__ .L !1J~'-~B-02_'__~_1VS-2B-03 VS-2C-01F
VS-2A-22S I VS-2A-23S VS-2B-01 I VS-2B-02 VS-2B-03 VS-2C-01 F

: ,!~~::a' ~003 11~~=~a'5:=~}~~~~~J~I~~};~OQ~= ~~;~:g;20003 !~~:17006 _'=,
I !~! -.' .~..~_--~:- •. ~~~~=~_~~~------- ~~_ --·--·=~~-.~.~:I~t--~~:::=->--- _~~ ~~ ~
I I~1 ... -...----.- ~~ --.--- ~~ --'I~~-'------ ~~ ~~ --I i~A_::"'=:'~_=':: ~~~ NA.------ NA ·-·-I:::I~~~.______ NA NA _

_. II!'J~ NA __. ~ ..._!'!~__ NA NA '

_I ..~~-- :::~~==~~~~-.::=--=·-*-----:=~~1_·~~___~~ ~~ 1=
I !f\!~ .__.__ ~_____ NA __.. NA NA NA
I INA NA NA NA NA NAI INA-'-'---- -- Nj\"----- - NA - NA-"-- NA NA 1-

-i iNA' ---.----- .--NA------- NA - NA NA NA
, .__ '--'--' _ ----.---.---- -- ----.---.- _ --.-----.-.---'-- I-
I INA NA NA NA NA NA

I j~~.: --.~:-:=:~-~ =:= ~~:~ .:- .: == :-----=~-~I~~I~~~:--~-=- ~~ ~~ 1_

! INA ._.__..._ ~~._. .__. NA .. I~~__.._ NA NA

) :~~ ':'·1· --~~:~.:~.~~~~~ ~~ ~; -. ~~_:i ~i:::::.=~ T ~: - J *----E
.NA II ·I~-~··· --.._- --. NA . -' .~~ 1_ NA NA
NA .I.N~ __. .. . _ NA I~~ .__.._ NA NA I_

i ~~ I.. ~~- ----.---.- - ~~-.-----"I~ ---. ----- _I ~~ ~~

I NA -: .:j' ]~A' -==::-~~NA-=~==.:~_·.If!~_-·:=~ NA NA 'E
iNA __ .1 ·1~~-----·-----·INA __.1_ I~~ ·__I;NA NA -I-
NA .\ .~~ .___ _ _ ~ .. _. __ !!'J.~ _.. NA NA I

.~~ .. i -I~~---·---·-I·-I~~---·---I I~~---------I I~~ ~~ 1-
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

!

i
I
i

- ..' -!

;VS-~A-22S ... . ._ YS-~~:23~__ - VS-2B-01 .- .. !IY~-~§.-~?"-"-'--f VS-2B-03 --I VS-2C-01 F '1-
iVS-2A-22S VS-2A-23S VS-2B-01 I IVS-2B-02 VS-2B-03 VS-2C-01 F

I;~~~i9081560Q3.~. ~~ :~1~1~~~8:.~~~4~==~~~~~~ It: lI~~~~;2Q~2-= =: ;~~ ~~g~ 20003 ;~~~~g~ 17008 I I

jNM . . ~M. ~ . _ 1~!'1 .__.__ NM NM _I.

I'NA-~__~_=-"-=- ~~~~--'--~--"--I=N;--~~=IN_- A__-_-_=---------t- NA NA l-

NA NA NA NA NA NA
jNA·------r-- NA NA r- NA-' NA NA

.:' . , .. 1~~~-:-::~~-.==_=~ ~- ~~ c-:----~==-~Et.====_.. ~~ ~~ I,--,1 I~~ . ~ NA._~~.__. NA NA
. J1'l~__ _ NA . . _ ~ ._. !:'!.~.. __ NA NA

I INA NA NA I NA INA NA

-, !~~ :~: =::.-~==::= == ~:-_.---- -.~.---~~~ ·-~:~F.. ·~=---===~~ ~~ I-

i I~; ·-=-==1= ~;-=-:=-~=t~- --=I=I~f--- j'l~~ ~~
~~ I ~~-II~~=:: II~t =:===- =:1: - ~~
~; ,~; II~~ ....- II~;--:=~~ ~;
NA ; iNA i )NA j iNA -~]NA- _ _. NA I-
NA I INA I INA ; NA !NA INA I
NA i iN~ , 'N~ j ;NA- - I' !~_~~~~_-== 'NA .t
~; II~i - J I~i - i :~; II~~===-=-=- ~;
~: j·I·~~" -.:. =..= ··::j-j~f ----I i~: . ~'-I~~==---=--I= ~:
NA I'. NA ..._.... -. NA---·--. i. iNA .' ......jNA-·----- -NA----l

NA:I~~:~__~~-~==E~:==-_ .I. !N.~. __ ==JNA·-----~-

~ ~~ .._1 :.~ ~.=-=--~=== =~ ~~ -=-::: .~-I·l~~.~~~~= ~~:~ - ~~ 1-

i~: "-~·I=~~~~-~-.=~-=~:--==-~~-~I ~·l~~ :==~=~-=C~~ ~~

VS-2A-21S
VS-2A-21S

;C8K200150002
:11/19/98
;NM

i
I
I
iNA
INA
iNA
iNA·
iNA
iNA
INA
iNA
iNA
iNA
'NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

VOLATILES
1,1,1-Trichloroethane. - _. . ..
~,~ ,2,2:!,:t!achlor~ethane

~,~ ,2:..Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene- ~ . .
1,2-Dichloroethane
1,2-Dichloroeihene (Total)
1,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-DiChloropropene
Dibromochloromelhane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylene (Total)

Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:
Duplicate:
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

IVS-2A-23S VS-2B-01

I
· .._. -.-. ..._.- ---.. -_.-..
VS-2A-23S VS-2B-01

IT~/~~~6; 5~OO~--:~_~ ~~~~gJ~0--061
NM -. _._._--- NM ..- .-...__~_==~=_==~__I '~~;~EL~~l~I~~~_~_~_0~~0_3~-_ ~~~g_;~_~_~~_oi

~==-~~r~ Ei~:'~=~=__. =: ~A ._~.~~-I _II~~' :~ ~~~~~= ~~ B,A ~ I-
NA NA NA NA NA

.~~~-=-:~.::~=NA ==.=:=-== NA :, .. _...- ~~:.~ =~=-=-= =: ~~=--=--= -t-:-:N':-'A----'jl-

.-----.- - ~~ ----,- ~~ --. -T-~~ ...----- ---- --- ~~ -----I---I-:-:~c:-~----

.··~:~_~JI =~~== _~ ~=§=~=-~J ~-=:~-~ ~gj====~~-----~IE
~ ~ I~ ~ ~

.~ -·:~'·I·=I~=~ ~ ~=~.=~~ =- ~~:~==~=·:~-I·'·I~t .=-':~:.-"=~ =: ~~ L-*----:.-
, .-., ......_- .-.-----.- i ...._.. -- .. -.----

j l~~ l~~~=':" I ·I~~··:~·~ ==l~~ ~ ~~ .----==----=:[
!~~ I~~ _.. ·1 I~~ ."---"---I~~'-"-'---'-I7-:~C:-~--'--
NA iNA i ;NA . ...... --jNA"-'---'- - NA-------
NA iNA i :NA . - - !NA--------NA----·--

NA ;NA NA INA'--==_INA __~=:==
NA :NA NA INA INA

, :NA iNA NA iNA ·-·-----i-- NC"A-,-----·-·-· -

NA iNA iNA .NA_==_' _..=.= NP;;-------[
NA !t-JA NA i NA _.... __1_ !':J_A .

~~ I~~ ~~ I ~~ ·--._=j-I~~ --'--1:=
~~ I~~ :~~ \. ~~ -'-'-I"-I~~ ----,-

VS-2A-22S
VS-2A-22S
C8K200 150003 i

:11/19/98 .. 1

INM I
! .
I
i
iNA
iNA
iNA'
iNA'

iNA
iNA
iNA
iNA
iNA
iNA
iNA
iNA
iNA
iNA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

VS-2A-21S
VS·2A-21S
C8K200 150002
11/19/98
NM

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
OC Sample Type:
Duplicate:

PESTICIDES/PCBS
4,4'-ODO
4,4'-ODE
4,4'-ODT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Della-BHC
Dieldrin
Endosulfan I
Endosulfan II

Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma·BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
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,VS-2C-01F-D
iVS-2C-10F
jC8J210117013
110/20/98 .
jNM
!VS-2C-01F

L_
INA
iNA
iNA
iNA
INA
iNA
JNA
JNA
iNA
iNA
iNA
;NA
'NA
,NA
'NA

NA
NA
NA
NA

,NA
'NA
NA
NA

Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
QC Sample Type:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DATA_SUM_252_removal.xls

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC. WARMINSTER

! ;'{S-2C-01~ L_J\/~:?~-02~ VS=-~-.03S ly~~c;:-_q4~ __I '.'{~-3A-01S__ VS-3A-02S §
I 1~~~;~_b~~~ooL :-=_=!~~j~~~~~OlO ---~~~J= _= ~~j~~1~_6}~~~I~---':~~:II~j;~~~~~001 ~ ~~~;~~~~002 =
I i10/20/98 10/20/98 10/20/98 10/20/98 10/23/98 10/23/98, 1---' ----.-- .----------~-.----_._---- --------------- .. ------

_IINM :----_~~~:--:~-__~ NM ~~_=__=_-_~== =~_~=_=_---..-==t~ I_N_M I_

·Il~f--~-----====~-----*----=~~--===:--~~ ~~~
I I~~:·::==~~~ ~~ ~~---J~~ -----=== ~~ ~~
II' IN6. ---.==-~=~~ NA . =E!~~:-·:: -~-=-~~=!::JA NA-+-

1

!NA .._ .... __ NA ------~----1-~~------ ---- ----- NA __ NA
, IN~ .' _ .. NA NA __I~~ NA NA

Il~i --'~-=~:==~~=- --=~-==:=~~--=:=:===='~~ ~~
, JNA -- ~---~::~=::INA=-~------ NA =~I!'JA--:-~--.--~::----- NA__ JA 1-1I !~A . . ~~_________ NA I!:J~ " I---NA.- NA
! iNA t~-~-----.--------,-_.,~A .~~ ~A ~~ I_
I
i
i NA 'INA -- ----------l----)NA -------·-- ..·,--'NA - --- ---I---I~-~ NA
i NA I NA -----------!NA--- --.- ----INA .. ---- NA·---- NA

; NA II". --I-"A--I NA ._--~~~_~=:---\---

~~I~I~F~--=r-=I~~ =~ -I I~FI~~-----=l$ L

51



REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

1=

VS-2C-Ol S I iV~-2~-2.?§ . 1__ 1~§:?c:;-2~S_ ! !VS-?~-04S I !~§-~~~Q.~ ~. ._. jVS-3A-02S

;~~~~~~~~;009 .1 Jt~j~j~f§!c[ ~~ ~~~~~~;~i~ 1__ 1~~j10D;01?~I' ~j~~~%~~~~90-1 ~ ~~~~~~~~~002
110/20/98 . . ~Q~~/?~. !2/20/98 I' ·1!2/.?Q!?~_ -. 110/23/98 10/23/98
INM NM NM NM NM NM

i ' ....:__ ~_~ ~::.:~ :~-=~.~~===::::=--:-=-=_~:' J.:-_=-='..~_ :_...==:
'I~rg~ '.:~:=~~ == ~l~~L--..=- ~~k9-:: ::::1~~~9.:=.===~~k9 ~~k9
I~~'·. :..:_:::~=::::: =,._- NA-:=------ NA . -. :::::m~__:::=::=_ NA NA

!~~ -.---.-----.~~---- NA .__I~~.. .___ NA NA 1
I!'!~ .. !'J.~ ~---_---. _II~~________ NA _ NA
!~~ ..... .' NA __~ L_ ~~__ .__ .. --INA NA

IN~ ~:-.:-:::-.. =-~= ~j=--=----=--== =~~ =--==I:=:I~~:'. :=-_=~_::::=~~ ~~
I~A _..... ~~ ~~ J~~__ ,. NA NA 1-1
I~.:'- .. !'J~__.____ NA . _-'~~ ._. ....__._ NA NA
iNA NA NA INA NA NA
INA --····---·----NA--------N~------.. INA-- . ----. NA NA 1-
iNA' --·--·-··--INA·-----------NA------ --iNA··-------- -- NA NA

I~~ '.- --..:.~=:.:----=~~=-~--==:--~~ ----T:·I~r=-··~--=:..----~~ ~~ 1-

:~~. . ~~- -. '--:I'~f :-::::~~===I ~~~ ~= ]~~~~~~~~~=.=.=~~ .~~ ----.-,=
:NA ... _ . '1 ~~. .~-~- -=".~ -= NA==_-=-- =I~~~-'~ :--:':':===NA ~ .
:NA _. JNA . ,~~ ..~A __.. . .!'JA NA

iNA INA NA INA NA NA

:~~ ·~~:~~~~=:::~~.:::-=::I ~~ :.-::::=.~~ -----~~-- 1-
i~~ :--I .. --..-~f~==-=~~=~=--] -l~~' -----:~~=·-:I~~ .------- ~~ ---=
. -. .. ... ._- - --- -- --- - ----- ... 1.- 1_ .-- ---.. 1-
i~~ . -:_ ..I~_~·..:.=:-.~:=·=~::::~--=:====·~I-: i~~ ... -~_::.==-=I~~ --- ~~ . 1

1

-

NA __ I~~ __ .. __ ~~.. ,. !~_A . ._JNA ~ _

~~-·-I~~ _..-..........--..... ~~..---- "--I"I~~ -- --- -"---I~~ ~~

~~::-_~l ~;~~~~I~~.:- -~-I·I~t-~I--:m-~=n~ 11
J ~ -. "1- -I~~-.. ':'----":.- g: !~~--_~- __:-·~··-lj-llt --.:':= :--=I~~ ------=1~~

~~ ... -I~~-' ..---·-...I~~--- '''--II~~-'' -- ... ---I--·-i~5- ..---·;=I~~ IJ

VS-2C-01F-D !
VS-2C-l0F i
C8J210117013 !

.10/20/98 I
;NM i
iVS-2C-01F i
I I
jug/kg I'

IN~

I~A I
iNA

JNA I
INA
iNA i
iNA i
;NA I
iNA !
!NA .1
iNA
iNA I
;NA i
iNA I
'NA i
NA i
NA i
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
26
NA
NA

Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
OC Sample Type:
Duplicate:

SEMiVOLATIlES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
l,3-Dichlorobenzene
l,4-Dichlorobenzene
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-dinitrophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3&4-Methylphenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(ajpyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
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u

Sample 10:

Field Sample 10:

Laboralory 10:
Sample Dale:
ac Sample Type:
Duplicale:
Benzo(k)f1uoranlhene
~is(2-chloroelhoxy)melhane

!3.!s(2-chloroelhyl)elhe~ ._
~is(2-elhylhexyl)phlhalal.e

~u,?,lbenzylphlhalale

Carbazole
C~rysene

Di-n-bulylphthalale
Di-n-octylphlhalate
Diberiz(a,h)anthracen~

Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranlhene
Fluorene
Hexachlorobenzene
Hexachlorobuladiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd )pyrene
Isophorone
N-Nilroso-di-n-propylami~e

N-Nilrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

DATA_SUM_252_removal.xls

,VS-2C-01 F-D
:VS-2C-10F
C8J210117013 j

!10/20/98 i
;NM i
iVS-2C-01 F "
!NA

iNA 'I

INA ...
INA I
iNA

I~~
INA
iNAINA
INA
INA
iNA
INA
iNA
iNA
iNA
JNA
iNA
'NA
INA
iNA
iNA
iNA
:NA
NA
NA

,NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

VS-2C-01S VS-2C-02S I VS-2C-03S I rVS-2C-04S I IVS-3A-01S VS-3A-02S
VS-2C-01S ... -- .. vS-2c-ois-- -...-VS-2C-03S' i jVS-2C-04S i VS:3A:01S'--- VS-3A-02S

i~;~~17009:= ~!~ij_~7~'0 _1~ ~%~~ '~~'I=llir~~gi 17;~llr;~~54001 ~ ~;;:;5400~
I.. . .. .. . ' . . _
I~~ -.. -- --1-- ~~------- ~~.------- _I~~- ------ ~~ ~A
'NA - ---- NA - NA -- ·--!NA-·-------- NA NA 1L._ . ._ _ _
INA NA NA NA NA NA

IN~ ·.-=--~-~~~=--=I~ NA NA _~ =- NA-.~~-~- NA NA

I~~·-_.:.·~~~_=_~=~L___ ~~ -~--=:~t~·.=~_=~==~; ~: I
INA NA NA NA NA NA

I~~ ··:··~:~··~~--=~~=~~·-=-~r~---~=I~f~~·~~~==~--==~~ J ~~ l~
iNA .-.--. ._- -.-- NA-" NA -'NA-·--·------ NA NA
,. - .._-_._- ------ . __._---_.- ..- ._.-_._-- ..._---

I~~ .-'-"-l---*---.-- ~~ .-,._-~~. ------- --- ~: ~:
!NA ... ··:I-~=__~~~ __-==.~= -NA·--==~j~=~-~·:-~~.··- ..:=:~:= 41 J 76

!~~ .----- ~~ ...._.... --- -- ~~------- -. ~~. ..----.-,-- ~~ ~~ I

i~~~:-:II~~':-~~=~~~===~-=~~~=~~~=·I~~:=:.~.-~=~==~=~:---I~~
!~~:.:=:~~.=-=~===~~ ====.~=~~I~~· ....=:=:...:=-- ~~ ~ ~~ IJ.. ..-----.-- _._------_.--1-.,_._----_. -- ..--.------ --
!~~ ---- -'-"- ~~----.-- - ~~ -'- "-I ~~ ----.------..---,~: U ~: lu
iNA ..- ------ NA--·--·---- - NA --.--- - . j--iNA-------- -._.- NA NA

!~~ -':.'~ ['.~ ~I~~= -_.__ ~~ -~~~~ ~~I~~~~~~--~~~ --- ~A ~; l~
~~ . ,,1---'i~~ -----.------ - ~~.---- --- -I~~----- ·-----I·-~: ~:
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC. WARMINSTER

!VS.-2C-02~ _ I.IV§-2C-03S. I VS-2C-04S ! !VS.-~~:Q~___ VS-3A-02S

It~~~~~~~;010- '-I~~~~Y~~iol1 i ~~~~~~~~~012 I· 1~~~~6~k~001- ~~~;~~~~002
i.10/20/98 '.~ .~ jQ~20!~~ :. i \10/20/98 i. 1.1~i3i~~~=·=:_c!9/23/98

I .INM
... -' f'J~. ~--... I lNM .1----- ~_fI:I r FN-:.:.:..

M
,---.-.-

~_J: :-= ~~_==~:_'.:-~-=~ ===-_~~.~=~= '1.1_, . .. _.~-~'_~-='
_~-t~~~~~-~==--~~- --:~tl~i~_~=:= I~_- -- _~~ j::.

.~J=~.~~~---===--=~_*-------.:l.·I~~_-:=.=_= =--= ~~ ~~ _,
,'.~~ -~:.~:~ B~~'~-----=~~A --=--.:=. !~~.:~·._=.~~-==NA ~-==_ NA I

NA NA INA NA NA.. ---.- NA-·-----·- NA·--------- iNA --...... -.--- NA----- NA

II ~: ;:~_~-~=~~=-_=_=:~I~I~~- -:_~~--~~=----= -~~_ I

•• __ ...~~••_.__ o_ ••••• I~~ .. +.I~A. ··INA \NA 1-_

II~~ _- -~ =1~~-~-_:-}j~1:~---[~t - _~i ~_
, l~~ .... ToO ~~ -.-------.\ I~~ .......----I~~ -.---- ~~ I--I INA .- ..--NA------ T iNA' _·-·---!NA----·--N'A''1'-- .-- ." ----00 --. ..... -- .-..••---- -.------------

I ..~~- .. - .. -- ---~~-- .1 iNA ... - II~_A =INA 1'-

I=l~t ·=----=-=:=--==I~~-=~=--~~ I-l~~'-~I'~~:'i~-=--==~~~ -
i

I .I~~·· _..~. --~..~ I~~: I~~__~~~· I' !~~ ~.. -- ~ I~~INA'----- -I~ 'C
,.II'!~ _ ...... !~~. . ! I~A . ..I ..I~~ .~ I_
! !~,A.. _. ___ INA . _00 ! INA _ __ J..__.~~ I_ NA ----- ---

II~~-- '.----: .~ ~~~ ~~.~_-_-_ -I..I~~ 'j=I~~ -... --- ~~ 1=
! II~~' -- -I ..-l~~--,-- .-I ,~A .' _. __ j !NA NA II I~~·--· ·T-i~~------ II~~ ··------i~~--· I ~~ --

VS-2C-01S
VS-2C-01S
C8J210117009
10/20/98
NM

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

.NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

VS-2C-01F-D
VS-2C-10F
C8J210117013
10/20/98
NM
VS-2C-01F

NA
NA
NA
NA
NA
NA
NA
NA

iNA
;NA
'NA
NA

'NA
:NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

VOLATILES
1,1.1-Trichloroethane
1.1,2.2-Tetrachloroethane
1,1.2-Trichloroethane
1.1-Dichloroethane
1.1-Dichloroethene
1,2-Dichloroethane
1.2-Dichloroethene (Total)
1.2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1.3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylene (Total)

Sample 10:
Field Sample 10:
Laboratory 10:
Sample Dale:
ac Sample Type:
Duplicate:
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Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:
Duplicate:

PESTICIDES/PCBS
4,4'-000
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan i
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DATA_SUM_252_removal.xls

VS-2C-01 F-D
VS-2C-10F
C8J210117013
10/20/98
NM

,VS-2C-01Fi ..
i
iNA
iNA
JNA
iNA
iNA
JNA
iNA
iNA
iNA
iNA
INA
iNA
iNA
INA
iNA
!NA
iNA
;NA
~NA

NA
NA
NA

,NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

___~-2C-02S !
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

VS-3A-03S
VS-3A-03S
C8J240154003
10/23/98
NM

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

.NA

iV~-~A-O~§ .~. JVS:3A:~§ IVS-3A-08S II_!~§:3A_-0_9S VS-3A-11 S VS-3A-11 SoD j_

!YS~~A~9_~~ VS-3A-07S VS-3A-08S .~.I~S-3~.2~ . VS-3A-11S VS-3A-10S
IC..aJ2~.Q1 ~Q~_6.._ ..__ ~~.!50. 70150Q.~ _ C8K070150002 _"_1~8K07.Q.~500.03 . C8K070150005 C8K070150004
11~~23/9~. __"_ .__ .!-~~_6!~~ 11/06/98 .. ~/.2_6!~~___ 11/06/98 11/06/98-f--_
INM NM NM NM NM _I,N__M,...-----..J_.~~.~~- ::::===.::==~-==~ ~:I~=~~:~·. V5·3'·115

I~~ .. _. NA _ .t::!~. .~~ -.------ NA aNA-_

!~~ _.-._-. __._- ~~--·----I~~ ----..-I~~--------~~ ~~ -
I~~ ..--~~-=~~=:=~~-==~-===~~ -====1='2~~~~~== ~~ ~~
iNA' .-. --.- - NA---·-----~--..--·T· NA---··------ NA 1- NA

I~A - ..~~:=-~ ~-~.~~--= ..=__=_= - NA-----··.~ .:.J~~' .~~~.~_'_-=-== =- NA I- NA --==--==[
I~f··-·~~~~ ==~~ ---=====~~ ---..-~-I~·: I~-'-' ~~.~:=-=-. ~~ - *----,-
I~~ .' .=== ~.: ~~ .~~~~~~-- .=~~=-:---=-~-... l.·INt.'.~~~:::~ __=~~ .~~ ---.
I~~ ----- ... --~~- ..-. --_... -- ~i-----'-' ---l---I~~-·---· -·----1~---- ~~

I~~.--::~-.i~:~~=-I~;~=· :~I;[~-~-=--==1g l--l'~~__~--- i

l~~ _L ~i:::_:::- -~~----::f~r=_::=-:L ~~ -: --.--1-.

i~~ ···1 :2~':'===1=1~~ ==.::FI~r-=::=h~~ I:"I~~ -----·-1=
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

VS-3A-06S I IY_~-3~-0!.~_~ VS-3A-08S_.._ ._ .I __I~S-3A-09S. ~ VS-3A-11S - VS-3A-11S-[j~
,VS-3A-06S VS-3A-07S VS-3A-08S VS-3A-09S VS-3A-11 S VS-3A-10S'

j jC8J2401 54066 _- ~ 1~~K07Q.1?,QQQ.!= =- C8KO~0150Q,[L~ ~ CBK676156603 C8K070150005 C8K070150004_~ __
! !1~/23/98 _'._ ~_~O..~~~ !.!!.Q~~~ .. __ 1~~6/~8____ 11/06/98 11/06/98_
I INM NM NM NM NM NM
I , - .. - _ -....--~---.- -- -. -.------ .-1
I I ------.-----------f---------- ._ .__. VS-3A-11S

.. 1 I~Q~g :--==-uglkg ug/kg'- - ~~ ;,lgii<g---·---- -- ug/kg ug/kg I_
.. _, .It-.!~ . NA NA_NA _ NA NA

~~ NA NA NA NA NA 1-1
NA NA NA NA NA NA

--- :~-'- ~:-·~~I~~~----:=--=~ ~~ ~~ .=-~~ ~~ .~~ I
NA NA NA NA NA NA
NA-·..---- NA NA - NA NA NA

-·jNA----- - NA NA 'NA--- .NA NA_.._.__,·.I~.E:===i.- NA NA - NA NA NA 1-1

I· -I~~ ---.---- - ~~ ---- ~~ .- ~}--- ~~ ~~ 1-

-j- I~i -~--."'--==:=:= ~~ --- .~:::= ~~ ----=:::= ~~ ~~ ~~ I
i iNA . -.. ---. -- --- NA------------f-NA--------rNA·---- NA NA .-1

! iNA' _ .--. :.I ..:~~=:=.~-=-_=· NA_=. NA- NA N'.A 1_
I~A __ ._t-JE_________ NA . _ NA____ NA NA

!~~ . -~~---...------.-*------ ~~- ~~ ~~ E
JNA ..:l--~~__.:~:.::.__.__=__==~A===~=H~------· NA NA I
;NA ,1 ~A. .. NA . ,_ ~~ __. NA NA

:~~ ... ,-.. ~~-------- ~~ ------I-I~~·---- ~~ ~~ 1-1

:NA ._ ~ ..:I-:~ BA--------NA---l]NA NA NA I I

iNA .. ...I......NA_______ NA .__ JNA_ NA _ NA

:~~-- -._- ~~ -----....----c- ~~ -----~I~~ ~~ ~~
-.----. .----------- -------.-.. --, -----.----- I

!~~-~-~:. _: ~~ -.~== ..:----:--~.- ..--= ·=I~~-' -------- -- ~~ ~~

~ ~~-~_.-- y~~ -~- ~=_ f-:----_===I~~---~----·- ~~ ~~
J 1 'IL ~ ._L~ LI~__ J 12 J 67 [J

~ ~~ ... I ·jj!r.':~-~~~=-= =~~-=---=--~:~~[]tt=-~=-~~·==-= -E ~: I
J 111J"NA--: ----NA --------I--jNA-- NA NA I

,VS·3A-03S
'VS·3A·03S
C8J240154003
10/23/98
NM

I
I .
!uglkg
NA
NA
NA
NA
NA
NA

INA

NA
NA
NA

INA
INA
INA
iNA
iNA
!NA
~NA

INA
;NA
NA
NA

:NA

INA
iNA
,NA
'NA
:NA
,NA
'NA

76
66
65
34
4
47
11

Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:
ciuplicaie:

SEMIVOLATILES
i ,2,-4-rrlchiorobenzene
- .. -- _... .-
1,2-0ichlorobenzene
1,3--0ichiorobeniene -.-.
1:4'-Oichiorobenzene --.--. .. ---.

2,i~Oxybis(1-chiorcipropanej'-- ..

~l,~trfchlorop~e~o~_' .:
~,~,~-.!.ri_c.~!oro~~e.nC?I._ .
2,4-0ichlorophenol
2,4':Oimethylphenoi--'''''--- - .

~:~:~pi~fl~ophenoi -- ---.

~,~-pinitr.o~C?luen':l

2,6-0initrotoluene
2-C~ioronaphthalene

2-ChlC?rop~enol _
2-Methy!-4,6-dinitrophenol
2-Methylnaphlhalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3&4-Methylphenol .
3,3'-Oichlorobenzidine
3-Nilroaniline
4,6-0initro-2-melhylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyi Ether
4-Nitroaniline
~-Nitrophenol

Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene.
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene

OATA_SUM_252_removal.xls 57



REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

!V~-3A-0~~ .• y~:~~~~~ ! !Y~-~A.:9.9.~ ~_L.lVS-3A-11S VS-3A-11 SoD
IVS-3A-07S VS-3A-08S I IVS-3A-09S IIVS-3A-11 S VS-3A-10S
!C8K070_150001- __ ~8_~QL~~5~~02 I' ,Cffi~~!Qi~003.-= -:]C8Kq70150_l2.Q~ C8K070150004
j11106/98 11/06/98 111/06/98 11/06/98 11/06/98

'IN~ .. :.. ---=-~=~~===-~~. i it{~_'~'=~~~=:I~~NM---- NM .'-:'=c-1-

I
I VS-3A-11S

'NA.. __-_ . ~'=-"-::=INA '=.~_"-_' !~~ - --=--=CNA. _ NA I_

t 1~1-=-~==:--: ~t==-~ ··-1·1~1·-=.=:=~~ ----:
--- _.0__._-.--- _ -------..... , ..--.. -- --- 1_

-----1'-- ~~.--------- ~~ -·---I--I~~- -- -------- ~~ ~~
--. ----1··-- NA-------- -NA------ -- '-INA -- ----- NA NA.. _-- --_.__._- -_._-j-- _.-- ..- ._-

~= 1£ ~~~:=~:-=: *=~:~_=I J~l_::===~~ ~~ =
NA NA I INA NA NA

_._1 JF:~=:::::=~~ . _~:':JF=':- -:::1~~ -:
··~~-IJ - H~ .'. ~- _-.~=-=:= ;~-~=~~I- ... ~t- --~_~_= ==1~1------ ~A_I ~~ --. -.------- ~~-----------.-, I~~ .- -.---~~ ~~ ._[_.

.. I. -- -. -.-.-- _ ----- -- __ I ,.- .- ---.--- --I -
IJ·I~i -- ..~.-=-~~~- ~~ ~i-~=-=-=~ .: I I~~- -.~-:~-~- == ~~ -'~~.'
i. iNA· .• -:::..: ::1"'-::::'::1 iNA :-=-- NA __ tA _
lu I~~ ..•...•.._.:::.:]~:-- =-. ·1·lg· ··:=:£I~~=---- ~~~ ~---=I-
II~~--~-- =--12f ~ =--.--II~~=="=I~~ ==-::::'-==:J~~ 1.-
i iNA----r-·INA-- ---. .. I iNA ·--·----iNA F=l------

VS-3A-06S
VS-3A-06S
C8J240154006
10/23/98

:NM
j

,J ;59
i'iNA

i iNA
i iNA

.i iNA
i iNA
iJ i51
i iNA
i !NA
IU 135
i INA
i iNA
[ INA
! i12
IU 128
i iNA
i iNA

:NA

NA
J '14

'NA

. NA
NA

U 38
:NA

NA
J 46

NA
J 92

VS-3A-03S
VS·3A-03S
C8J240154003
10/23/98
NM

41
NA
NA
NA
NA
NA
43
NA
NA
76
NA
NA
NA
79
76
NA
NA
NA
NA
13
NA
NA
NA
76
NA
NA
33
NA
59

Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
OC Sample Type:
Duplicate:
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
BUlylbenzylphthalate
Carbazole
Chrysene
Di-n-bulylphlhalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-NitrOSO-di-n-propylamine
N-Nitrosodiphenylamine (1 )
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

1'-·

!V~-~~-~~~_._. L_ y_S_-3_A_-o_7S VS_-3_A-_08_S_ . 1_V_S-3A:99S VS-3A-11S VS-3A-fis-D I
;VS-3A-06S 1 VS-3A-07S VS-3A-08S . ]VS-3A-09S VS-3A-11S VS-3A-10S

jc8j_~_~gT~__0_~~..:: ~~.'-- C8KO?0150001_ C8K07015~002:::.= ~~.Q70150003 -~ C8K070150005 C8K070150004 f~
110/23/98 11/06/98 11/06/98 11/06/98 11/06/98 11/06/98
iNM ... -------- NM-----~~---·-·--··NM-·-------- NM NM -

i . -::::_:~=-=: -::~ . . ..--. ::: .------..---- VS-3A-11 S -

I 1- ------.- -----·----~--I·

1·I~i-~-=-=~~~ ~~-~I~ ~~ ~~
I l~~ --~~=~~-- .~= ~~ -=--~-~-------- :=I~~:.~~:~-==-= -l~~ - * 1

-I I~~ -- --------- ~~------~--.-------- -. ~~-----. ----- -*-------!-N:-7N~':-'-----!-
i INA.·-··· .--------.- NA----- NA ------ ---.NA----------1NA NA ~

:__.:_~ I IN~ =:.:=_~== __:= NA"-..----- NA __ =:: NA.=:_---- NA _I_N~A_'__ _
INA NA NA NA NA NA

! iNA :'. -.-_~_-__==~. ==: NA-==--=- NA -=JNA-.=- === NA NA =
! i~A --'- -- --~~--------------~~-----.~- -!~~---------~ ~~ ~~ E

!~~ . I .. ~~. -= .--=::.==:: ~~-.-- ~---: ----I~~==:=:.---=~-- ~~ -- ~~ I_
INA I·NA ..-.-.--- ---NA---'--- -.. - NA --- NA NA ~I
;NA 1- I~~._-.=:--: __ =::__ ~~!JA====::-=:=:_~E:- __::_-=-===::INA NA

:~~ I I~~ --- .. -- ---~~---------·l- I~~- ---------- --I~~ ~~ I-
iNA I 'NA .- ------ -- NA---'-'-I'-!NA --- -------·NA =:JNA
·.NA I ·INA·- ------ -----NA----·----· -'INA-' -" -----,---INA------ NA 1-'
:NA . - NA·---- --·----·-NA------·- '.' INA- . - - ·------INA NA -

:~~ I :I~~ -~:::=:-----=---= =:: ~f===-=·-J I~§--:--': -~-=--= -=:IITf-===-~----\=
NA '1- NA--- --- ------ - NA-------.- -I--INA--' - - --.-. --I NA I NA .J

;NA .. - NA--- ------~----·----·-I-·INA-·-·-----·-·--NA----- NA .,-

'g II~=~~~- ~~~ ~-II~~=~-~~~_-I=Jg g-'-
;NA .. I -INA-------- -- NA-------·-~ I .-NA· --.--~ NA' NA
:NA I"··NA····------~--------··-NA------· NA NA
'NA I "NA -. -- ----·----·1NA --~- - -. -'1- NA-.-----.--.-- .. . • .•

VS-3A-03S
VS-3A-03S
C8J240 154003
10/23/98
NM

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

,NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:
Duplicate:

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane- .
1,1,2-Trichloroethane
1,1-Dichloroethane
1.1-Dichioroethene
1,2-Dichloroethane . __
~ ,2-Dic~loroethene (Total)
1,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Vinyl Chloride 0

Xylene (Total)
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Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
ac Sample Type:
Duplicate:

PESTICIDES/PCBS
4,4'-000
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Seta-SHC
Delta·SHC
Dieldrin
Endosulfan I

Endosulfan "
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-SHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

OATA_SUM_252_removal.xls

;VS-3A-03S
jVS-3A-03S
jC8J240154003
i10/23/98

iNM

i
I
i
INA

INA
:NAI
INA
iNA
iNA
iNA
iNA
iNA
INA
iNA
INA
'NA

iNA
INA
'NA
'NA

,NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

!V~-~-:---O~~ ._ .. _1Y.:~~~.:.Q7S'__'I_1VS-~A-08S .__ I.IV~~.~A-O~~ VS-3A-11 S VS-3A-11 SoD
!VS-3A-06S VS-3A-07S VS-3A-08S IVS-3A-09S VS-3A-11S VS-3A-10S

I;g/~~~~~~§~~_~~ ~~~ f}~~;~~~'~-- ==~=~~~_~~= =-~ I~~l~6815_0_003 __ : ~~;~/~~J90; 50005 ;~/~~J~;50004 1-

INM NM NM ' INM NM NM
I -...- ----.. -..,------.-------- -- --- ------..---

VS-3A-11S

I .-- "---:=~'.=:=: ==--==-=--------,. =,~====--=-
I--i~~" .-~~.---:.=.== ffA ." NA ._ :-=IE~=_=== NA NA f-I
! .~~ ... ,, ._._, .t-J~_____ NA J~~._____ NA NA

I I~~ -- ----.-...---- ~~ --------+- ~~---.-.-'~}.------ ~~ ~~
, " - -" - ......----- -' -- ......------.. /-1
I iNA NA NA NA NA NAi iNA' - --------. --- NA---------- NA ------.... - NA-·-·----- NA NA

.i !~~ --- - ,:~===~ f!~===--== = NA-----=== .~ HA-===~--=-= =NA NA .
I iNA NA NA NA NA NAI INA ' , ---- -- NA-------- -. NA -- -. NA---------- - NA NA
, INA'-- -,. - --... ---NA---·---- NA ---'---'!NA'------------'NA NA

.1 T-' ...---- --------- ....,-- ----..-.---.-------- I-I i~~ ' -.. ----- -.. ~~------ ~~ ----·-..----,---I~~--------- -- ~~ ~~ -I, , - - .----. --- ----,,---- .---- _. .. ._J_ - -- ----I )
! i~~ .-- I~~-- ------- ~~ .. ·J__ I~~- ---.-------- -. ~~ ~~ 1-

iNA - IIN~.·,-= _::~_:_=:=E~~== ~--_·I,]N~-::=-~==NA- NA ._
NA I IN.~ _.. , ~~ .._.. '__ IN.~ .. ~~_______ NA 1--
NA I tN~ _" _.. !'J.~ .. I-,~A----- ... _...I,NA INA

:~~ ,! I~~ . ------- ---. ~~-------·I~~ ---------.-- - ~~ ~~
'NA 'iNA - -------- -- NA------- "'--"1 'NA--- . -·--·---'NA------- NA
iNA ,I, 'NA .. -------- -- NA --...-----.. i INA"'" ,,------- -·INA NA 1-
:NA INA ----· ..·----NA---------·\- INA---- "'-----'NA NA

, I , .... - . ---------1-·--·... - .. " ---.--- L__ I

!~~ 11~1--]~I~t-~~~--II~~~~;~-'--I~ -- =- ~- ~~ ---~
NA I iNA - --------"-1-- iNA------ - - 'j - iNA' --- ..-----\NA--------~-.----.-
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

UL

,VS-3A-20S I VS-A-1A-01 I VS-A-1A-02 I IVS-A-1A-03 I '!VS-A-1A-04 VS-A-1A-05 ~
I iVS-3A-20S - I" vS~A--1A~01 .-- - VS:A:-1A~6T I' VS~A~1A-03- - -- VS':-A:1A-04-'-' VS-A-1 A-05 _.-

i l?g,;j1g~540~T ~:::%~32004__ -- ~:::~'-'-'5f-=1~~,~~jg<i6 __ ~I~:~38004 ~ ~:~:~~27001 .
., INM __ ....-.-----!'JM-------~ .It:J~-- _.. ~~ =! NM I
! 1 ... __. .._._. _"_"'_'__. _

I !- "'''''''--' -------1-----·--- . i-=i :
I, I~~= ~=-.:::~=-= --~-g----. - NA _ ----- ~-= H~ --':=-=--= j~~/k9 -I ~~/k9

NA 0.23 B NA NA 1.4 I. -.-
... ,--...... ----.--- - .---. --_.._--......._-- I
.. I I!'!~'_' .----- NA _ NA----1--- ~~___ .___ NA NA

I I~~--- -------- -~~ ------ ~~-----.-~~-------._- ~~ ~~

'! !~~ -....~~=~~===:: 0.05 .-=== U ~A _==== =~ ~~~~_:=~==. 11.2 0.17 I
I iNA NA NA NA NA NA, ,.. --,.- . -----,-- -.------- -- .... ------.._-...---... -- I
I I~~' .,..-- ,!,3.9 . __ !"!_A . -~~-.-------- 266 ~

'-', . ~~------.--..-, ~~------ ~~ --·----···I~~..--..--..---- ~~ ~~ I-
i INA . ---.---_ ... NA'-------- NA ----- --rNA'-' --.-- --- NA NA
i ;NA . .. ---. ---- NA .. --. --. -- - NA .------ . --I- lNA - .. -.. - ---. '-·j-N-A----- NA ..--

! ig .. ··II~f~-~:=::~~--=·~~I:I~r-:-=flg- ===g ~.~ .•
'~~ II~~ ·===lr~=rl~~:II*~--- .='*i=-_ <
.NA' _. NA'----""" _. NA-- ... -..... , , iNA ---I·"IN.-A.----- --- NA--'-- --
:NA I- NA' -----.--~NA..··---.... I INA --- ·-jNA--·------ NA ---

:~~ ·~I· ·I~~·~'~~~~-~~=~=I=:,~f--·:::..~~-··I I~~ ~-I~=I~~~-=:---I-INA 1=

VS-3A-12S
,VS-3A-12S
jC8K070150006
i11;06/98
INM

I
I
iNA
iNA
INA
INA
iNA
INA
iNA
INA
INA
iNA
INA
;NA
;NA
,NA
,NA
NA
NA
NA
NA
NA
NA
NA
NA

Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
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Sample to:
Field Sample 10:

Laboratory 10:
Sample Dale:
QC Sample Type:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'-Oxybis( 1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinilrololuene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-dinitrophenol
2-Methylnaphlhalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3&4-Methylphenol
3,3'·Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-melhylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Nitroaniline
4-Nitrophenol
Acenaphlhene
Acenaphthylene
Anthracene
Benz(a janthracene
Benzo(ajpyrene
Benzo(b)nuoranthene
Benzo(g,h,i)perylene

DATA_SUM_252_removal.xls

VS-3A-12S
VS-3A-12S
CBK070 150006
11/06/9B
NM

ug/kg
NA
NA
NA
NA
NA

.NA
:NA
:NA
iNA
:NA
iNA
iNA
NA

'NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
13
65
79
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

VS-3A-20S ! IYS-~-!A-Q.1 I IV~-~-!~-Q~ ! ,VS-A-1A-03 ; !VS-~-1A-9~ I~ VS-A-1A-05
VS-3A-20S I VS-A-1A-01 VS-A-1A·02 I IVS-A-1A-03 I IVS-A-1A-04 VS-A-1A-05

.CBJ240154007 ! A~~~~.329Q.4 ~_ =- ABI6~~.1l?Q95. i !~~!O~0132006 _ :iC~.@4013800~-- - ABI040127001
)10/23/9B I. O~!02/~~ _... .Q~Q~9B I 19_~/02l9B _. _JQ.~~03/~_ 09/03/9B

I
NM

__ ' __~'I--~ ==~~=,'----:--= =~--=--=-__~J _-I~-~~. __ '~.... _·_t'J~M. NM

JUg/kg - -------1------1-----------.---- 11
..- -- ----1--- II. ---.-__ - -- --- _--.--.- -- _ --'-- 1--

I~~ ,·~-.-=-~=:-=l~~~=-~~-===·~~ --==-.j~~,.~~:--=-~-=I-~~--c__~~
l~~-"'''- -..-----.~~-------- ~~ · I~~-·-·-----L. ~~ ~~ 1-

I~i: ". -..~__ 0~:~~~~=.=,- ~-~~_ -..-~~~:.~J~-~ -:~:~.:.~~:=~~----=; 1-

!~A .• .. __ NA.. _.. .__ ~~ ._. J~~. _, ~A NA . _

i~~ :~-~~-.- ,~~~ ..=--=~=~=~i-=--=-~- --!'-' I~~ ~------~-.. =~=~i~-=-: 1--
. . . -- ... --.----.------------ .-,-. - - -- ',-- ----------1--
!NA __ ,,_I -- ~~ _ ---- ---- --- !!~--- ..1_ ~~. .. __.. NA NA

!~~ ~~II~t-==-~~j'==&t~_~_~~ ._·-.1 ::,I~j~,::_-.:~:~~ __J~~ --~=-=:=
:~~ ! 'IN~ _.' :.' _-=.-':: §:== .. 1I~--,- :-·--:-~_.~IE~===_,_:_:~_:_~-----

g II~I-I=I~~~~~= j l~~ --~~i~ ~i-==-g 1=
~~ II~t:=:-=I~~~=:·· II~~I-I~=~----~h~ -=1-:...-
,~~ I:ltf~~-=-=I]ll~:~--=~ I i~~ +I~F=-~I-=t=-=i=:
g II~rf;-~-I~'~~~~~II~il-I~E~~~ rt-=~t-

J :: 1~I~iL=I~t_~ II~iJ=l~t-=-= . I~~__ ---=~-=
59 IJ .~~ .. _____.~~_____ _ I I~~. 1_..!~~ I_:cNc:_A--

~~ . jj -1~1 -----·:-.I=~I~?~ --- I-l~~ ....- -·i-~I~t·------== ~~----.-
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NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
QC ~ample Type:
Duplicate:
Elenzo(k)f]uoranthene _
EliS(2-chloroethoxy)methane
Elisl?-chlor?ethyl)ether...
Bis(2~ethyl~exyl)phthalate

Butylbenzylphthalate
Carbazole
Chry~ene

Di-n-butylphthalate
Di-n-octylphthalate
£?ibenz(~.h)anthracene

Dibenzofuran
l?~ethylphthalate

Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1.2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

DATA_SUM_252_removal.xls

VS-3A-12S i
;VS-3A-12S i
!C8K070150006 i
i11/06/98 i
;NM i. i

i
I
I

I
I
I-j
i
i
i
I
i
i

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

!VS.-~~:2.Q~. VS-A-1~.Q_1__!VS-A-1A-02 _~~S-A-1A-0~__1~VS-A-1A_04 VS-A-1A-05
IVS-3A-20S VS-A-1 A-01 IVS-A-1 A-02 VS-A-1 A-03 VS-A-1 A-04 VS-A-1 A-05
iC8j_~~gi~~q,~.~- =~ A81040132004 _ -- A81040132005 _ A8104013.?.9.Q6 -- C81040138004 A81040127001
!1~/23/98 _ . ...__ 09/02198 09/02198 _ Q.~O~~ .. _ 09/03/98 09/03/98 j_

INM ..... -:...=-~=__ ~M __-....:...=-f--~--.--~-=I~~-_~-. ~=~=INM NM

!83.. ._.__.. ~...~._ .. ~. .~~_. ..__. INA NA

III'J~ ------ .. NA NA __I~~ NA NA

~~- .- - --_.-,. .. ~~ ~~ -_. ~~--_ ..__._--- ~~ ~~

IN~'_~ _~ -:...-=-~= __ NA -~-----F NA...~ .. -- =~=-... NA NA 1-

I~f .-. ---~=_-~~~·~====_._;___F~~·· .. _~ *L ~~ I_

iNt.'-. .._.~ !'l~_ ... 1_ ~_,o. ._. ti~__ NA

I~l ...---. U_ ~~---------- - ~~_._----- -I .~~. -..----. -.-~~---- -- ~~ -I

I~~ '-~ --:-.-"~- .~~. B~~~-~=-==~~~ ~ ~~==~-= --~-=J-_II~~ -_=-~___ .~~---- ; 1--
!11 '~_'I~~ -- -- -- !'l~ __' I_!'J!-__ --. ------INA NA

115 !U It-.!.~ ... --- _.....-- ti~ ._.. -....~~--- -----..-~---j-~
!~~I ~~- -..-..----~~------.+-.~~-- ------~~ ~~
NA I NA - -..... ------ NA------T-· NA- --"""'---'-INA NA
NA I 'NA . --- ..·-NA---------·T·NA' '------INA· NA

~; IJ I~~ .. ...•.-~]~~---==-. ·~=··ll~l· •.•..-==•....~..----:= ~~ ·--~I=
NA !' IN~ ...-_ --_ -==~.-~=. HA _~~~=~_"! !NF---=..-~~--=f=I!'l~---___ NA _=
15 .IU Lf':!~ .. _.. I'_!'l~ .. -! I!'lA_. ·_"I__ ·!'l~ ..__+_~----~

~~ J _j~~~-=~--=~==:~ ~=~II~; ~-==~ __I I-~~' ... ~:-~ ~-~:,~---- ~~ 1=
36 J I!'l.~___ _ _L t:!~___ . JNA "I"_'~~' I' NA

~: J i~~.. -+-~~-- ....- I I~~ i --I~~ ...._---- - ~~
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Sample ID:
Field Sample ID:

~aboratory ID:
Sample Date:

QC Sample Type:
Duplicate:

VOLATILES.. - ..
1,1,1-Trichloroethane- . ..
~' ~ '?'?-Tet~achloroet!lan_e
~ ,.!.,?-."!"!ichlo~oeth~ne__ .
1,1-Dichloroethane
1''-1~ijjchloroethene

i,2-i:5i~~loroeth;me
l,~-Dichloroethene(Total).

~ ,?-C?ichloropropane
2-Butanone
2-Hexanone
_.. "-

~-M~thyl-2-pentanone

Acetone
Benzene- - - . -
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene

Trichloroelhene
Vinyl Chloride
Xylene (Total)

DATA_SUM_252_removal.xls

VS-3A-12S
VS-3A-12S
C8K070150006
11/06/98
NM

i
I
iNA
iNA

. iNA
INA

I
INA
NA

iNA

i~A
iNA

iNA
INA
INA
INA
JNA
INA
iNA
iNA
NA
NA
NA
NA
NA

,NA
.NA
,NA

NA
NA
NA
NA

NA
NA
NA

,NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

_IVS-A-1-:-A--::-O-:-1_
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Sample 10:
Field Sample 10:
Laboratory iD:
S_ample Date:
gC. ~ample. Type: .
Duplicate:

PESTICIDES/PCBS
. - - --. .-

4,4'-000
4,4'-DDE
4,4'-DDT
Aldrin
Aipha-BHC
Alpha:Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232."- ---_. _.
Aroclor-1242---_. - - - - ._._--" -...
Aroclor-1248
Aroclor-1254.- .-. ,,-
Aroclor-1260
Beta-BHC
Delta-SHe
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DATA_SUM_252_removal.xls

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

!VS-~~-~2S . '1 .. I~~~~~-20S____ VS-A-1A-01 VS-A-1A-02 1_ VS-A-~A-03 iVS_A_1A_04 VS-A-1A-05
IVS-3A-12S IVS-3A-20S VS-A-1A-01 VS-A-1A-02 VS-A-1A-03 VS-A-1A-04 VS-A-1A-05

IC8KO!2156~0?' I iC~_J.2401~g07 __ ~ A81040132004 A81040132005 -- = A810_40!..3200~_ C81040138004 A81040127001 I-
I1~/06/98.. I '122/2~/~~.__.____ 09/02198 09/02198_ ..._ 09/0~~8____ 09/03/98 09/03/98

.. jNM. =_.__ ~ I .N.~-=:~_-'==J- .NM NM _ .....:=~-~==---NM NM E
h .. ~~rl~~~~~~~=-·~'~·~~-----f---~~=·~I'~~ ~~
I~~ -. ll~~_-~n~.=== == ~~ ~~ ..-~:l~~-=== ~~ _~~ 1-
INA .-- . iNA-"'-'-'---'- NA"-----I-rw;:----- NA·-----···---I- NA' NA
'NA 'INA' n' •• ----- NA NA ._- -- NA---·----- NA NAI . ... __.....-_.- ..--._. --- ------- ---- ---- _

1~1 -:--~l ~~=~-::.~-=--===~-----:--_.-=~~ ·~-====l~~---- : 1-

,~~:-.:1- ~~'.=--:~-:~~=-'- ..~_ ~~---=-== ~~ - '-.-=: n_:~t~_- --- == ~~ ~~ I
iNA.1 ~~ . ~ I_ ~~ ~~.____ NA NA

I~A !!'!~. ._. ~~----f--- NA !'J~_____ NA NA
INA I NA NA NA NA _ NA NA

iNA i NA-'--= =.' NA=~==== -~---- ~-= ~~__.:...-:--== _ NA NA 1---
iNA _ I NA __ . NA NA _._,~__ . I~ ~ ,_
iNA I NA NA NA NA INA NA
iNA I NA -------, -- NA-----·-- NA - - NA ._----- -INA NA

iNA i NA n .=~l=~ ~A:===== NA -- -= B'E=---=-~_=__==I~ NA

i~~ I· ~i .=.=-. == ~i==-~=-:-'--~=!--:':I~~=~=--~-I-~ ~~
'NA j NA ---.---- - NA .--------~--.---. --rNA-------'- NA NA 1--

:~~ i ~~-=I~~-·= +-i ~===j~~ =- .~.:.: : 1-
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Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:
Duplicate:

INORGANICS
Aluminum
~ntimony

Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DATA_SUM_252_removal.xls

VS-A-1 A-05-D
VS-A-1A-25
C81040138006
09/03/98

NM
VS-A-1A-05

mglkg
NA
0.18
NA
NA
NA
0.13
NA
22
NA
NA
NA
NA
NA
NA
NA
NA
NA

iNA

NA
.NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

!V~-A-~~-9.~ .__. _IY~-A-~~.:Q~ VS_-A_-1_A-_1_0 ··_· __ ·_·IIVS:'~'::~·~~~ J_IYS-_A_-1_A_-1_3__,_
IVS-A-1 A-06 VS-A-1 A-09 VS-A-1 A-1 0 VS-A-1 A-11 VS-A-1 A-13

jA810~01_2j6~3--~:= ~8J~201~?Q..03 _ C8J0201?200t :.=-= ~_~20122_9.9.!.•, -= C8J020122Q07 _._
l09/03/98 10101198 10101/98 10101/98 10101/98
iNM ._-- NM ----.----- - Ni\.1-----.. --- -.' NM --, ------- NM

I . .. ----'-~=:: :-~ ==~===- --==:~:- :'. ==-,-'... -:-.-=--=:==-----
B I~~~k~ ',' --~:~~-~~~~,~-==~---~J:-~IIITt~~~~ =1~I~r -- 1-

iN~. __ ~~-== == -~A------ -NA------I:=~~ _§-,='~_-=_-_-_I=I~A-_ -

.I~~· .-..-.- .-~~----- ~~-----_. '--I~---------"- ~~._---/
!0.~9 __ .. _=::.~:_.- ~O~=====~Q:Q_~ ::·:':.-- ..i~~5.-"---..~:==llJ~o.05--=--==U
!~:'1' ----_. '1~:'--'-"-=1-~:5-'''--- \. li~' -------I-,j.~-------

I~~ .~~ ... ~=~~~~·=:P~f -~I I~~-~=~J!r ---==
j' .... ---.------ - ------.----.. '1 - .-.. . ·----1-1--------
i~~ _~.', IB1~~_~~~~==:=~~ =-=--=--=_=: _I-~ -1~1-- ---::...~=[~ ~~ . ------
INA ...._ , I~~ . !'l~ . !~A_ .. _ .. L__I~ ~-

i~~ . -- -I~~-------,---I~~------- "+---I~~' -------.--'-- .. ~~ ---
!~~ --:':1- I~~--=~----~==l~~-====.:..J -..' I~~ ~-~==~==I=-:I~~----===
;NA' 'INA- --- ... --- - ·NA------·- -1--- INA . --. ----- ---IN-A- ---

.~~ ··JI~f---=-~-::=-=I= .~~ --=~ -=r -"I~~· ---~~==--=I=I~~ -- -
NA --I INA------------~·-- .--\ ·iNA·-----·-- NA
NA ., INA·--------'-NA --- --i INA---..---j-·-INA I
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Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
QC Sample Type:
Duplicate:

SEMIVOLATILES

1,?,~:T~ichlorobenz~ne

1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichiorobenzene
2,2'-OxybiS(1-chloroprop;311e) .
2,4,5-Trichlorophenol.
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2.6-Dinitrololuene
2-Chloronaphlhalene
2-Chlorophenol
2-Methyl-4.6-dinitrophenol
2-Methylnaphthalene
2-Methylphenot
2·Nilroaniline
2-Nilrophenol
3&4-Methylphenol
3.3'-Dichlorobenzidine
3-Nilroaniline
4.6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Nilroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)f1uoranthene
Benzo(g,h,i)perylene

DATA_SUM_252_removal.xls

VS-A-1A-05-D
VS-A-1A-25

;C81040138006
09/03/98

iNM
iVS-A-1A-05

I
I
INA
iNA
I'"INA
iNA
I.
INA
iNA
iNA
iNA
iNA
iNA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

VS-A-1A-06 I IVS-A.1A-09 ~ VS-A-1A-10 i IVS-A-1A-11 I VS-A-1A-1H. ., - '. - "1' - - ---"-.--'-- ---'-'--'''-.' '-"'., -.. '''- .--- ---- -
!VS-A-l A-06 VS-A-l A-09 VS-A-1 A-1 0 IVS-A-1 A-11 I VS-A-1 A-13

i:%~~i270~_=: ~~~~~=I=~~~':~I ••.·.: Ih%~;~2~~C_-I~;~:22007 1=,
! _.._ ---_.- - -------- - .__ ..---- ... _-------

.1 L.. .- - ..---.-----------1- ----.--------1--
I'l~~ ....----NA NA ----·INA 1_ NA

:1-' N~.=-=·== - ~~ e- ~~ - ==~~._----=--=. ~~ I-
I
.I~~ -....-.----- - NA NA . --..II':!A------ NA

l~~- ....---- -- ~~ ------. ~~ -_. --·--i~~-----·- ~~ I

! !N~ ." .~~=~ __.~ '===EJA--=-==·~-J.:·:..I~~ ~ .="-::= --- NA . -
! !N~ ~A ~ I.... !~~ _. NA I

I !~~ .-·:I-:I~t--:--:~·=~==~~--=-~-·- ~~'1~~ :_~=-=-=I=~~ :
. iNA - I NA'- - -.--. - -rNA----·- .... -. - -- 'NA' -- ------1 NA \

~; i Ir-I=lr:=--I~; -=- :I:~; . -
NA :NA i !~~. iNA ~-.=:::[= NA I

~~ ~~ i i~~ :~~ --- L_I~~----_~
NA : NA i j~A :NA I !N:~ =-=-==i=
NA I :NA I INA NA I INA
NA j :NA I iNA i NA i ir,J.A:"-
NA ! j~A i'I~A ! NA j i~~--"': ~_
NA i :NA .. L.~~... . NA_I !f\J~__. _

.NA I iNA "I_!~~'''_ . NA ! i~~. . _
~~ I i~~----I--"~~ ._-- :~~ -! I~~ -------. ,... -- -. -\ .._------ I ,--- --- ----.-
NA ! !t-J~ ~~ . __ ,!NA __.. 1f\J.~._~_
NA I 1f\J.~_ _ ~ . i . iN~ __I__ INA __ _

!~~ ·I·I~~~- .... --~:==~~-~=~~---.:I 'I~; .~!j---~~-----
NA . I!'!.~ __ ._.. .L_ f\J.~__-_ .. I. .ti~ .--__ 1_ ..NA'

;~~ 1_-IE6=-_~-~-=~==.I=~~ ~==...J. ·:I~· '~-=--=L- .~~ 1=
NA II~A. f\l~._.__. .1.... !f\J~_ __"__I_"~
~~ I"I~~-' ·..-------~~----· ..--·..I·I~~ --.- ----- - ~~ 1---

67



Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
QC Sample Type:
Duplicate:
Benzo(k)f1uoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
~is(2-ethylhexyl)phth~late

E!ulylbenzylphthalate
Carbazole
C~rysene

Di-n·bulylphthalate
Di·n-oclylphthalate
Dibenz(a,h)anthracene ..
Dibenzofuran
Diethylphthalate
bimethyiphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1.2.3·cd)pyrene
Isophorone
N·Nitroso·di.n.propylamine
N·Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

DATA_SUM_252_removal.xls

VS·A·1A·05-D
VS-A-1A-25

:C81040138006
:09/03/98
:NM
:VS-A-1A·05

INA
INA

j
'NA

NA
iNA

I~~
,NA
iNA
INA
iNA
INA
iNA
iNA
iNA

'NA
·NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

VS-A-1A-06 I . jVS·A-1A·09 !VS·A-1A-10 I IVS·A-1A.11. Ilvs.A'1A-13
VS-A-1A·06 .. I ·IVS.A~1A-09 - - .. - VS·A-1A:i(j -, . jvS.A.1A.11' -.•. - ·VS·A-1A·13

A8104012700j -'1'. 1~~].Q~j2~-0~3~=.: =C8.@201~o62. i 1~8J020122q~1~~..~= ~8J020m007

i~;:3f98~-=Jj~'~~_-==~~1~:=J:I~~01l:::-=jj~%:198 ~..
!N~ . _._.._ NA _.__. NA ..I ...I!:J£.. I NA 1--1
INA NA NA I NA NA

I~r_=~~i~~~~--==~-=-:~~=:i~===;r t,
·I~~--··_-_.._-- ~~ ~~ I---·I~~ -.------~~
. I~~_=-..::--.~-_-_= =I'!J-A---==------.= - NA . __ ~__=~ !'!~=__--_-=--~===I-_t:-:-NA.,-------tl

I~~-·-- .._-------~~ .----~~ ·---I~~·--------~~
INA ..·..·------N-A--- NA ----·[NA-------NA

!~~ -=---~~=~~ :_-=:- _~ ~~==-== ~-I~t:~-= ~ ~-.I--~~~----~

I~~ '--"j- i~i-" :: ~=:==: ~i..·-:=·=-~-= ··----~I~-~-:·-~·~===:: ~~ '\

~~ I ;~~ . n~r-=-=/ ~1~~\:~~I~f - ~
NA I NA i iNA __ _ :NA' ::•. _I-·i~~=-_ _
NA ~ NA I !!,!A. :NA. I 1f\J£. _
NA ! NA ......!~~ . NA. _ I!'!~_. __.__,_
NA ! ~A. .. L.. !t--J.A. ----. !NA .! '~/\------l-

~~ 1 ~~ ...:: --1~:1~~ :-'... . i~~ :II~~ ..:====-
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Sample ID:
Field Sample 10:
Laboratory ID:
Sample Date:
QC Sample Type:
Duplicate:

VOLATILES- .
1,1,1-Trichloroethane

- .0.---
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-0ichloroethane
1.1-0ichloroethene
1.2-Dichloroethane
1,2·0ichloroethene (Total)
1.2-Dichloropropane
2-Butanone
2-Hexanone
4.Methyi-2.pentanone.
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis·1.3·Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1,3·Dichloropropene
Trichloroethene
Vinyl Chloride
Xylene (Total)

DATA_SUM_252_removal.xls

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

! !V~-~~~~-9~ ~~~__ VS-A-1A-10 j~~~~~__ VS-A-1A-13
I IVS-A-1 A-06 VS-A-1 A-09 VS-A-1 A-1 0 ~I VS-A-1 A-11 VS-A-1 A-13
j j~~!~Qi~j003-- = C8JQ?0122003 C8J020122002 --'caJ020122001 C8J020122007
I 109/03/98 10101198 10/01/98 10/01/98 10/01/98I iNM - --.-----N-M----- NM ··--·-·NM---- NM

I i ...._~~==---- ·J~=I==-=-~===--I-----t-I

I I~~~i' -~-==-:~----- NA 'II~-= ~~.------- -INA

I iNA"- ------ NA NA ---'- NA·--------jNA l-I
i iNA'" -.-.. - ---- -. NA-----'NA- - _._. NA---------IN~

! I~~~-~·~~=~==-~~--.--- ~~ ·==~-·I~}~:·-~~===7'C~-:-~----tlI ,... _.. _._..-.._. _- __._... .___ ---- ..---- _ ..-...._-._._---

II~~ -:~~= ~ ~~--=-= -. ~ g-----r= ~~ ~::-----§ I::

I !~~ ::::,-li~---=-~-~_~:_~::i7-,~}~~_~ -~~---'-E'
; '~~ I !~~-. --- . --- .... -. ~~ -..-- - .. - I~~ '-'-'--- ~~ I

NA ! IN~ .~- ==.F~~_==_-. -!-.. !~_~-~~:::·:~~==.,...,N-A------I-

g III I~~ -=~I~i.-----ldl~fH---=i _ 1:='
NA -INA' .. ·····!--jNA ----.. - i' INA -..-- -." NA -

~~ ~~·-I'·· [~f -:. .~:.--.I]~~" =::=-=-- - .i l~~ .=::] :~- r~~ I

~~ ...II· I~F:-.::II:=~~==--·:I·~ ..·'I~~' ..-.--=~~.~:11:·=1~-----
NA --I . INA- - .. - - ..--- -. NA ---...-- T" INA' .... ----·-NA 1-

I~~=-_-~j;~~_.:=-~~-_.:I
:~.~ .... uI~~ .---.--. --- -1- ~~------ -- j_.-. ,~~--- ...-- --- ~~
;~~ .."'''' =. -~m~~:.. '·'-~-~=~-=i= ~~ ===-== ~:-'I- -=-I~~ .---.---:~==~-:-~,------tl
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Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
QC Sample Type:
Duplicate:

PESTICIDES/PCBS
4,4'-DDO
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Arocior-1248
Aroclor-1254
Aroclor-1260
Seta-SHC
Delta-SHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-SHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DATA_SUM_252_removal.xls

VS-A-1A-05-D
VS-A-1A-25
C81040138006
09/03/98

NM
VS-A-1A-05

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

:VS-A-1A-06. I. IVS-A-1A-09 . VS-A-1A-10 .1. IVS-A-1A-11 IVS-A-1A-13
:VS-A-1A~06'- r-'IVS-A=1A-09-- VS-A-1A-10 . "!VS=A-1A:iT-- '-IVS-A-1A-13

1~fg;/~12i~03_-.I)I~~!~~~~-_~~!~~220~~=:: -:f~~:2~~1==I~~~;g~~007 1- --

i ..-. 1.-.-.---.--...--.-.-----·.. -T------·-I-§~-
i~~ ~ ..~._. -~-..I~~~-.-. =.::.:==~~ ----.= -.---1~1~~~~=--==~~~- -I-
iNA --... NA .--.----- NA ..--..... ···INA ...------ - NA -

1~1--:-1-I~f--~~~_-~ =-__~--l-I~r=-~:~-: J~~ __
I~~·· .. ~~I~~··::--· -~~-~~~-==~t--- .~~~J-- I~~ ..·~..--··---===~i-------
!~~-: [tr---= -=~=_~= II~L- -:_-::~~1 -~ _:=
.~~ b-:= =]~L.::::::- i I~~ ==1 ]~~--==-=-=:
NA !~A _.... _.. I~~ ...~_. . I I~~ ._. .._.I~~ .
~~ I~~ ---I-I~~-'--' I !~~ .. __J' __I~~' _

,. . .. - j"''''''- -_ - . 1- .., .- ---------

~~ !~; ·~II]~L:=: I 1~1_: -I~~- :=-~-
~~ I~~· -. "--I~~ "'-" I i~~ -1- I~~-

~~ l~~. ·~.~--.~I~~I~~=.~=~.~ - I I~~ .-J 'I~~~~~--=~~=j
NA iNA I NA I iNA I iNA.... . -- _-.- -- - ,.. ., .. 1'--' .. ----.-
NA !NA. . . ._ 1_~ ._. !!~A ...1 '~~" 'I
~~ l~~' -"'I-"-r~~-' ".-" I l~~ ···-1 'I~~'------'-
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Sample 10:
Field Sample 10:

Laboralory 10:
Sample Dale:
ac Sample Type:
Duplicate:

INORGANICS
Aluminum
Anti_mony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DATA_SUM_252_removal.xls

VS-A-1A-13-D
VS·A-1A-26
C8J020122006
10101/98

:NM
iVS-A-1A.13

i
:mglkg

I
'NA

NA

!~A
iNA
iNA
io,05
iNA

111 .4
iNA
iNA
iNA
iNA
iNA
'NA

NA
NA
NA
NA
NA
NA

,NA
:NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

~~:~:~t~1 . 'Ii I~§t~~:~~ ---- ---- ll~~~~:i~:~~ : ;~~:~:~~:H I .. ~~=~~~:;~
:C8J020122005 . csj02012-iooa--' .. -- CBJ020122009 i jC8J210117001 I' .-. A81040127002

i~%OlI98 ..... I~ ~~~~~=~~=~~1I9jj=..·11~1J~~==.]~-~;;o3l98

!mg~g __~:t~~~-~=_--_:/_k_9_-==~-=~~J_-Ii0~/~=___ I

I~~: .-~'~~~===::= ~~ ~~ -j.=~ ~~- ~~ _
I I~i==-=-= :-----f-.-~~~-=:J·=I~~ :=-=--=-:=:.:: : E'
jiJ j6.05 -.-.-- --~ ij 0,09 --4:9--"-"- --.- 43,S ------ NA -
, INA -. ------- ..- NA- f-- NA---'-'- . _..._.~.---- -- NA

I i~i~::_ :~-~:==:=48,3 _-===1= 842-==.=': .:~::= ~~_:-. --J-:N-"A-'-----l--
I ItoJA NA ~ . ..~~. .~N~A _
I INA NA NA INA NAI INA ---.---.- NA NA -----!NA-- ----I.:.N--A~----+I-1

: ;~~ ...~..••.~~:-===~=:- ~~--·='T.··I~~=:=·------I! 1-

~~ .. i - ~{' -~~~~-'~:=I= ~~·_:=:-~~-~~l---..J~}:·~~=~----==~~ -j
:NA ·... 1 NA -----..-------N-A------ ..·\'·-INA-------- NA I

.~~ ·····~II.: -~~--:=~~~ .:::r=!=--===I,-li:------- I: [',
NA -- -. --- NA -- ~~-----"iNA-------- NA --
NA .. -..- I -NA------ NA ----------INA ------- - NA .
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Sample 10:

Field Sample 10:

Laboratory 10:

Sample Date:
OC Sample Type:
Duplicate:

SEMIVOLATILES
1.2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'~Oxybis(1-chloropropane)
2,4.5-Trichlorophenol
2,4.6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Melhyl-4,6-dinitrophenol
2-Melhylnaphlhalene
2-Methylphenol
2-Nilroaniline
2-Nilrophenol
3&4-Melhylphenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinilro-2-melhylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-melhylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Nitroaniline
4-Nilrophenol
Acenaphthene
Acenaphlhylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranlhene
Benzo(g.h,i)perylene

DATA_SUM_252_removal.xls

VS-A-1 A-13-D
.VS-A-1 A-26
C8J020 122006
10101/98
NM
VS-A-1A-13

!
NA

INA
iNA
iNA
iNA
iNA
iNA
iNA
iNA
iNA
iNA
:NA
iNA
,NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

VS-A-1A-14 1 IV?-~-1A-~~.: .1_' IY~-~-.1~-16 i Y~-A-1~~~! .. J .._..JVS-A-1A-25 __

'~~~~;~~;:a05 I 1~~j6;~~1;oo~~-' -,-=, _~j~11~~',"009 i :~~j~;1~-i'koi 1··11~~'-~~~;;~02 .1-
10101/98 I 10101/98 10101/98 I 110/20/98 I 09/03/98

NM i IN" ._.:..:~.:..:_.:NM.':":._.I iNM _-= .:..:__\.::.::::NM---

b, _" ~~;L ~;~:~- -~I;' ~=~~I~-I,~i=-~----~~ I
!~i .-=-~~===~~=------ .~~ --=:=I=~~~l~~---------: -
i~~ .._~~= .:~ ~~-~=-_ I~~_---=].::]~=~ __ ~ L-
)NA -------.!'!.~---- __ ~A I~~.. NA I
!NA __ . ... __. . ~_A____ _. NA ._. _ ..... ~~. . NA _

I~~ -----.---- - ~~----------~---·-I~~-------- ~~ -
jNA'- --------INA--------- NA --...-... iNA--------·--NA
iNA --.•- -- NA ----.--- NA ------ ·!NA------ ---Ni\

iNA _ ~-~:-:-r ~~-~-_=_~==_~=~L__~~_ ~-: -~.~ ~ ~~--=-~=--=---. NA I

!~~ .·II~L~::::~=_= ~~ ..:--:_==II~i:-- ~: ==~~------I-
:~~ . I~~' .-._.---- ----- ~~--.,----- I -- -·I~~--------~~~-:-------. . I .---- -------------- -----.-- -- .... ,-------- I_
NA .. __ I .I~~-------- ---INA -- -.-.. ., __ I~A NA
NA . __ .. _. ~A ._~A .. __ ~~ . NA I

:~~ _~:-_:--.·:I.:::: ~~=--==._=I~~--:.=~~~J=:~..I~~.===__==-__-.I-~---,~--.--
,~~ --·--II~t~~~~=~=:~-~= =I~~--~-~:-~~I~~::I~~====~i-=: I
;NA - ... ~~ -- -=--~_- __=:::.= =~: !'!~ __-.:' ~=~. rl~~=-~~===__ NA

.~~ ... - -- ~~ -----.---- --~~---·----I I~~-----·-- ~~ J

NA . . . I~~ .~=-=--.~~=== -NA--=:__ ~~ ':=1 __ - iB~~-_-_-~-___=_-_ -~- -:NA~_-_·. 1_

;~~ '''I---I~E ~.~=~-~==~~ -~-~=·~=I'_~..·I~~ .~=-=--=r-.*-----
NA •. II .I~~ . !'!~ . __ _ "I~~ .------ -- NA _

NA II!'J~· -- _._-- ----- ~~- -----__ r:-!~ "'-'--- Ir:-!~
i~~ . -- - I ~~ -- --.. ---- -- ~~ ------- '1 -_ .. I~~ ------- -_. ~~ 1-
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

!V.~-~~~~~_--I- VS-A-1A-15 VS-A-1A-16 _,_1, VS-A-1A-17 VS-A-1A-25
IVS-A-l A-14 VS-A-l A-15 VS-A-l A-16 VS-A-l A-17 VS-A-l A-25

"

(::~~![2.Q.l.2.~005..~: - C8J020122008 C8J020122009__I=:. C8J21 0117001 A81040127oo2

1.~/_OJ/~~_' I~ 10/01/98 10/01/98 _" . 10/20/98 09/03/98

IN~ _.~.:::=--=.- NM NM _ ...__J~~JNM NM 1--1

INA NA NA ~NA NAINA-.---- NA NA'--_...~- NA

_'. _, .. 'l~~=:.---- ~~ ~~ .---: -==~ ~~__-- ~~ ::._ II~~__. NA NA . .__I!'!~. NA
". f"!/\ ._ NA NA I~.~ NA

I NA NA NA INA NA

-1- ~f .::'=~-=--= ~~ --~----_...=~~ ====-- ~~ I-

. I !~~. -_ :~~==- := =-_ NA NA _. :'=-"1HA-'---- NA___ I' I~/\_. '--... --.'--" -- NA NA·--INA NA I,I f'.!~ ._.. ~~. . NA __. !-JA _ NA I
.1
1

I~A. . __ !'!~. ._____ NA .. .!~~. NA _I.
!~A __ -I--"!'J~ _. .._. !'JA .. ~~ NA

I. I~~ --: .-_~ ~~.:.:=~=_=_~=~~ -==~~~~==I~~-------_·--*-

I !~~ II~~--·'.- .~.=-=~ ..----:-----=~.-=_=I~~ --i I I
, . ,._- . ---.. -- ---------.--\.--- --- r--

i~~ I· .~~ . :---~---~~·~=Z~---~~:=~..-:=:~~-=· --=_~ ~~ I

!NA _~~: _-=.-~=~:_~ ~~=:NA--~~·~-~~.~ :.~-~_ B~ ==:I- NA 1-1
,NA NA NA NA NA

I~~ -- ..~~~-': :-~_ ~~:::~.~ --~=~. ~~ ~=~_. ~:.~~. --~=]~f=---~-= :- ~~ 1=
!~~ .--_. -~~--·----I--..-- ~~-_.- '--"-1" ·IN~·-----·-- ~~ ~
:NA . - NA' _.. ----.---.!N.A:-- . - I- iNA - -------- --INA --

Sample 10: :VS-A-1A-13-0
Field Sample 10: lVS-A-1A-26
Laboratory 10: iC8j020122006
Sample Date: i10/01198
QC Sample Type: tNM
gup~cate: . _ jVS-A-1A-13.
Benzo(k)f1uoranthene INA
Bis(2-Chloroethoxy)meihane - . iNA
Sis(2-Chioroeihyi)ether-' iNA
Sis(2-etilylhexyl)phlhalaie . INA
Bu-tYibenzylPhihalate'" -. - .-.- ..... - INA
Carbazole ... ...... --- .------1NA
Chrysene .- --. ..-.. iNA

gl~~t~Z:~~i~::::: ----.. ~~ --'I~~
gITJen~(a,hianihrace~' - ~_ I~~
Oibenzofuran INA
Oiethylphthalate NA_. . . .. -. .._ __ - _~_ I.

Oimethylphthalate iNA
Fiuoranttient~ .. - - iNA

Fluorene iNA
Hexachlorobenzene !NA
Hexachlorobutadiene- iNA
Hexachlorocyclopentadiene ;NA
Hexachloroethane' :NA
Indeno(l,2.3-cd)pyrene .NA
Isophorone :NA
N-Nitroso-di-n-propylamine :NA
~-Nitrosodiphenylamine (1) ;NA
Naphthalene :NA
Nitrobenzene iNA
Pentachlorophenol !NA
Phenanthrene .NA
Phenol NA
Pyrene NA
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Sample ID:
fi.eld Sample ID:
Laboratory ID:
Sample Date:
QC Sample Type:
Duplicate:

VOLATILES
(1,1-Trichloroethane
1,1,2,2·Tetrachloroethane

~ . _. .
1,1,2·Trichloroethane
1,1-Dichloroethane
1,1·Dichloroethene
1.2-Dichloroethane
1.2-Dichloroethene (Total)
1,2-£?ichloropropane
2-Butanone
2-Hexanone
~'fvI~thyl-2-pentanone

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis·1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylene (Total)

DATA_SUM_252_removal.xls

VS-A-1 A-13·D
VS-A-1A-26
C8J020 122006
10101/98
NM
VS-A-1A-13

I
iNA
iNA
iNA
INA
iNA
iNA
JNA
INA
INA
INA
iNA
!NA
INA
iNA
:NA

NA
.NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

~EMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

tVS·A-1A·14 VS·A-1A-15 VS-A-1A·16 I--lVS.A.1A.17j VS-A·1A-25
i iVS-A-1A:14-- VS-A·1 A-15 VS·A·1 A-16 .--- \lS-A-1 A-17 - -- VS-A-1 A·25

i !C~J~20_~2.~.Q.~_~=C8J020122008 C8J020122q~_ -=-----.I~~~~.?'O.P~=- A81040127002
I i10101/98 10101/98 10101/98 10/20/98 09/03/98

rM __-~:~~~~_=~ll~[_:~- ;, :~
I~~~~~=--==~~· ~~ __ =~·~-:-~~.-I~~--~=--=--I* -
.I~~ ... __ ._. .__ !i~ !i~ ., _...N_~_____ NA 1-
INA NA NA NA NA

1

·· - '''''-'---r-- -.._. .--. .. - .--..-----
.. ~~ . . NA NA _I' _." ~~...__... NA 1-

Nft.. ...' __..._.__ !'!~______ NA ._ ." i t'ol~.. . NA
It-J~ ... .. NA . .. I~ .,-.~~______ NA 1_

I~~~'-=~'~~'-~= ~~ ~~'-===='~~ ==~=~I·---.I~~·--=== ~~ I

I~~ -. =--~- ~ ~F~--~-= == ~~==---=-~-. I - .'I~}~-==-----==--=- .== ~~
iNA. . -:-_ ... :-~,~_~...~~==_~==~!- --==_:~=-' _-'I~~=--==== =--=:!NA _
:~~ JR~::=:~:=fr~-=:::-= -I~~--.-===~----E
~~~I~~ --- .~~- ~===1~1='~_-~~~:' ·:J~~----=-~==I= ~~ -==--=1=
~~ 11 ~~ ..' -1- -, -.\~~- -- -... 'I~~------T--~~ -E-

- - -- '-T - -..- ·-------r-\
~~ I~; ...'·~__-t~ __]~-=~_ -~--::.. ..I~*-=~=~=.--- ~~ -
NA .~~ _ ... _ .. , ,__ .I!'!~ ..__ . I~~- .. 1. NA

i~~-i~i· -.: ._:~:== =-~I~i-=-~~=·~·~·.. i~~ .. -~====r---=I~~
·~~I~i ··:=T:=I~---~ I~~~~-[=I~~:-=-===
NA jN~ ..".. ·.·~'--:]H~.~~-~ . . jN~ -: --.:.: =_= :~ I.~= '=:INA.-=-------
NA I~~ -....._.-lli~-.---.. !~~ . .__ ,_.._I~_A _

:~~ ,I~i ....:- ~_. ~====I~~==...· i~l.·--~=~=I=,=.f~·1 .u-
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

VS-A-1A-14. I I~S.--A-~'-"~-~.? I~~_~-1A_:1~ 1_.V~-~-~A-17----I_-IVS-A-1A-25
VS-A-1A-14 I VS-A-1A-15 VS-A-1A-16 IVS-A-1A-17 VS-A-1A-25
:C8J0201i2005 ---'C8J02012200S- ---- CSJ020122009-" ---!C8J210117001- A81040127002

I i~~Oll98 ~-_~.~~~~~:~=~~~. J~11t~. ~:~ +~-'C~.:.:./0_3_/9_8__-j1__

I ! - ----- --.---~---~-----.--- ..._-- ---...----f------I !~A ._.. NA NA __ NA NA
. I If\J~ ._.___ NA NA NA NA

- - -1- I~~--·---- ~~ ~~ -_. ~~ ~~
- -1- IIN:A-_-_- ~-__===_NA NA -=--=-~~ NA

-- I ~t .....~ ~-=-~-= ~= ~ -- ~~ ._- ..=~~_ - ~~
_.1 I~~:-: ..-:.-~::~~= :-=-~~ ~~ ----.- ~~- ~~ =t,

I INA NA NA NA NAi iNA -.------------- NA- NA .-- ------ NA NA
-i INA ----------- NA.---- NA -~------ NA NA

j iNA - -~~~= :~: ~~_-__-.__-,_-__-_~ N_A__~-_-_~ --.-==~~_____ NA 1-
'!NA __ .f\J~ . ., ~!:!~ . f\J~ f___-N-A

iNA NA NA NA NA

'~~ '-_--, ' i~~:~~~=:~~=~:_~: _-_-_ ~~_=__=_-_'~-~::=I =~=: ~~-------f----- ~~ 1_

,NA INA' NA NA NA

I~~ _ - 'i

l
_'~~~ :.~~-::::~~_~= ~~ --=---:=~=:I~=~-i~~ _ ~~~ I

:NA __ _ ~~___ NA - _I ..!~A NA I
,NA.____ ~~ _..__. .!:J_A ,_ I!:!'-"____ __ NA

,~~ ···-:=~+-·-I~~-~-~=-=--~----:::::I:-=::::I~~---·------- ~~ -1-1

'NA _---1--' ~.!------------. NA , ---II!'!~------- -- NA
NA - --- - 1~~---------I!'!~-~-----·,I----f\J~------ NA t
~~ - .. ,II~~---·--·------- ~~ ----. --r--- ~~---,---, ~~ I

VS-A-1 A-13-D
'VS-A-1 A-26
C8J020 122006

110/01/98
,NM
:VS-A-1A-13

i
I
INA
iNA
iNA
iNA
iNA
i~~

I~~
INA
iNA
iNA
iNA
iNA
iNA
:NA
NA
NA
NA

'NA

NA
NA

,NA
,NA
:NA
NA
NA
NA

'NA

Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
ac Sample Type:
Duplicate: _

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHe
Alpha-Chlordane
Aroclor-1016._. - ..
Aroclor·1221
Aroclor-1232- ..
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor'
Heptachlor Epoxide
Methoxychlor
Toxaphene
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J

L

Sample 10: VS-A-1B-06
Field Sample 10: VS-A-1B-06
Laboratory 10: C81030123007

,

Sample Date: 09/02/98 I

QC Sample Type: !NM I
Duplicate: , i

i iI

INORGANICS jmg/kg I
Aluminum iNA i
Antimony 18.8 IL
Arsenic iNA 1
Barium iNA I
Beryllium .- .. iNA ICadmium 146.8
Calcium iNA

-.. ·1Chromium i186
Cobalt

_..

iNA
C~pper iNA ..\Iron INA
Lead iNA i
~agnesium iNA i--. I

Manganese INA I
Mercury iNA i
Nickel iNA j
Potassium NA i
Selenium NA i
Silver NA i
Sodium NA !
Thallium NA I
Vanadium NA i
Zinc 'NA i

DATA_SUM_252_removal.xls

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

YS-A-1B-07 I !~:3-~-!~-08 .__ IVS~A-1B-09__ I.. IYS~-.!.§=!.Q._. IW-2A-04WA W-2A-05WA 1_
IVS-A-1B-07 I IVS-A-1B-08 VS-A-1B-09 IVS-A-1B-10 W-2A-04WA W-2A-05WA

;A81040132001 I 1~.8~04Q1.32g~~=- == ~~!Q~013200?_~·I_~~. 81O~~i~.!l.,gQ.~-- C8J16014600_~ C8J160146005 _
;09/02198 109/02198 09/02198 09/03/98 10/15/98 10/15/98
iNM 'j' -'NM ......- -NM-------- ·'NM---------· NM NM ---

i ,~~~._: ,~:. -~~~~ -~~~~_~_-.: .~~ ---"-"_~ -·_~=r~ :~-~=~~-==~-~~-
!~glkg .. __ ....__... mg/kg .':!:l9/k_g I_ ~~~kg . mg/kg mg/kg _
INA NA NA I NA NA NA... . .._--- _ ---- - ... ..... .__1_ ._c-
10.7 B 0.76 B 15.2 L 16 L 15.6 L 2.4 L
iNA - ...·----~-----~----·NA·----·-----NA NA '-

iNA ----"-NA NA -- NA-----NA NA
INA" ...---- -NA----- --~--- --.. NA----- NA NA

1~1~ ~~ _--~.. ~~3_=_~---~ .. ~~5 ··--1~:):8·-- ..--- ~~9 ~.; t l

1~~~·..·::_===.-~----_~~ '=J~~___ ~~ ~~ 1-
INA NA NA INA 103 L 107
!N~ _:-:== =: !:!.~__---==_NA :-::- ~~ NA NA
INA __"._. !'JA _. NA ~~____ 103 J 241
,~~ .. !'J~_____ NA " __ 'I!'J~_ .... NA NA
INA __ ,.!'J~_. . ~ .._. __ NA NA NA
INA NA NA NA NA NA

I~~ ...--~-~- ::-I~~~~·-~~===- --- :----.--~~ :~~ ~~~~=~~= -- ~~ ~~ -=1
!NA ......, ..~~._ . ~~__.._ .. J._.!'l~ ..... NA ~.

:~~ ¥I~~-~-~~=~~i-~ ~ ~r-It-~~~~- ~- ~r ~ ~: I~
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REMOVAL VERIFICATION SAMPLE RESULTS
AREAA

NAWC, WARMINSTER

----

!VS-A-l ~.g~ __ 1_ .IJ~-~~ B-08 ~~:~B-~__ i.ly'~=-A-~ §-1 Q ·-tj",,-2A.04WA W-2A-05WA 1-
1~~,-~;Jij~60_~~ .-- ~~f~~~02 ~~;;;;~;~~~~ :1.~~II~~,~.Ai6·~i~~Q~ - ~~~~~~~~04 ~~~~~~~~05 ,-
!Q9/~219~ _...._ .. _... 09/02l~ 09/02198 __-I ... g_~0..3!98 ... .__ 10/15/98 10/15/98

IN~_ ~:==:=~_fiM_==-=--=- NM '=~I:::I~~===::::-----NM NM j_

1 --------- -j-l-------I-l I I 1-

'1
I
I

I
i
i

.::L-rrf~--: : J~-. ~~ ~~
NA NA NA NA NA NA

--- NA-----..- NA NA NA" NA NA
NA------- - NA NA-'- NA------- NA NA
NA-·-------- NA -~----.-- NA--'---I- NA NA
--- _, . .. - --.. -- I
NA NA NA NA NA NA

f-i~~-~~~~.~= NA ._=~_~~=:= '=IE~_~=:-=--~__ NA NA
I~~.. ...... NA .. NA .._. !:!~____ NA NA
INA NA NA NA NA NA

iNA. .-~.==.. ~-:N_~==~~-:-=:==: NA .:]NA._~::==- .~ NA

~~ ~~. ----- -- ~~ -------- ---I~~" --.----- ~~ -I.~:-:-~-:----_.-

~~ . !~i l--mr"-:~~--~:--· -··I~~:~:--~=~:-=--=I='i-.:...:~.:...:~---~-
~~ i i~~ II~i -:. I~~ -~I~=-----; I-

NA j iNA 1_ lN~ ..-= -- iNA _. ]B~.~:~--=== NA

NA ! I~~ - .. -- -. ~~.. --.... iNA .. __I~~ NA \-

~~ ! - ~t- __...:==-~~ == B.~===~-:-~-: .IN~ ._·]B.t------ ~ -
~~ I··~~- ..-------.. ~~----_.. 'I~~ -·-I~~------- ~~ I

~~ . :1-'- ~~ ..-~.-:_:._:._-_-. =~~.:-:=---===---=-.~ .. __ i~~=-:-:--=- ...==-I~J~~=-------:----
NA ... .::l: NA=-~~=-NA:_~-~-..::::.-=~ NA NA -

~~.. -' :=.~-=,= ~~=-.----*-----:1-== ~~ .=~==I- ~~ "",~-c-~'-----I-
~~ ..-=== ~~-~-------- -~-------r= ~~---=---- ~~ ~~ 1-
NA--·----~NA------- NA I-INA ------- NA I INA

Sample 10: .VS-A-l B·06
Field Sample ID:VS·A-1B-06
Laboratory 10: !C81030123007
Sample Date: ;09/02/98
ac Sample Type: iNM
Dupiicate: . i
SEMIVOLATILES i
~.'?,~tri~hlci!Obenze~~~ .. - . '1 ~~ - ---.
l,2-Dichlorobenzene INA
1,3-oiciliorobenzene' . .. ... "1 NA
1',4-Dichiorobenzene_ ..... - - . . iNA ..

~J~~f~~~~:~~~~~o~r()pa~~)-'--- . 'I~~ .
~::t:~:~~~~~~~or ~-~. ... .. .,~~ ...
2,4-Dimeih~iphenol . .... ~INA

2,4-Dinitrophenol NA
2,4-Dinitrotoluene iNA
2,6-Dinitrotoluene :NA
2-Chloronaphthalene ;NA
2-Chlorophenol NA
2-Methyl-4,6-dinitrophenol NA
2-Methylnaphlhalene NA
2-Methylphenol NA
2-Nitroaniline NA
2-Nitrophenol NA
3&4.Methylphenol NA
3,3'-Dichlorobenzidine NA
3-Nitroaniline NA
4,6-Dinitro-2-methylphenol NA
4-Bromophenyl Phenyl Ether NA
4-Chloro-3-methylphenol NA
4-Chloroaniline NA
4-Chlorophenyl Phenyl Ether NA
4.Nitroaniline NA
4-Nitrophenol NA
Acenaphthene NA
Acenaphthylene :NA
Anthracene NA
Benz(a)anthracene :NA
Benzo(ajpyrene NA
Benzo(b)f1uoranthene NA
Benzo(g,h,i)perylene NA
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

~

:VS-A:-~~'Q~ .I_.I~~:~'.~~:Q~._~. IVS-~':"~':~_ I .1~~.-~-~!!:~~__...J_1W-2A-04WA W-2A-05WA
tVS-A-1B-07 VS-A-1B-08 _ VS-A-1B-09 jVS-A-1B-10 W·2A-04WA W-2A-05WA

I~:}~t~132i5~~..~ I' ~.: ~~~1~~~~0~~-= =;;~~;~~~a·.·J._11 ~ig;I%138~O>==;%t~~~~~46004 ~~~~~~~46005 --

!NM NM NM NM NM NM. _.. --.-,-- ---....----e-----.--.- - ._--- -.---.-.---
I .
I . . - .. -.. _-- .---.----_ ---.---.--- --. --" ..- ... --- I
iNA NA NA NA NA NA

I~~·· -.:~.~:~.=~~. ~~ _.~-: :=~~-=== ~~ ~~
INA.------. --- NA NA .-N~·-- NA NA
.....----.- -._.--- -- -- --_.-. 1-

'I~~·---_·'--_·~~ ~~ - ~~ ~~ ~~
'INA------- NA NA -NA·----- NA NA

- ~~~-~..~~~_== NA NA . :=:E~·===-= -NA NA t
INA NA NA NA NA NA

!~~.==::.:·::=:=--NA----,_~ =~T===-NA NA I
11'o!~. . _.._._. NA NA ._._~~______ NA NA

I~~'- ...---- ._.~. ~~ -- ---I~}-------~~ ~~
iNA _.. --.-------- NA------- - NA -- NA---- NA NA
, .... .. .---. - -- ----.----- -- --- ,.--. --...----- 1-
iNA NA NA NA NA NA
iNA ... -.. NA-- ··--·'·---NA---·-<·-· NA -..-------- NA NA
: . - .-._.. -._-------_._--_ ...- - --_. _._----- --
NA I NA NA NA NA NA

NA I iNA --: B~ =--:=:.:- IN~- -~.=:.=-= =~---F NA ,_
NA ! iNA It-!~ ____. !~~. _.0. _.. __. _ NA . NA
NA !N~ I ,NA !NA NA NA I_
NA iNA I I~A INA ._.~~ .. ._~~

~~ ;~~ I i~~ i~: .i.-IZ~------- ~:,. -....- . ···--r·------·----§---NA !NA !~A INA I ,t-JJ\. NA _

NA 1~~ __ If\J}\_.. INA ... It-JA j~A _
NA INA 'l~~.. __ !NA ..I. ..II'o!~ .. NA ._
NA IN~ _._ t-!~ _ . iNA ! Jf\JJ\__ . NA
NA ,!'lA_ . _ .,I_I~~ !f\jA ._jl 11t-!~ INA
NA INA NA INA NA ...

,
I

j
i
i
I
i

I
.. I
-. ··1
---I

···1--- -i
I- _.,

I
I
i

VS-A-1B-06
VS-A·1B-06
C81030123007
09/02/98

jNM

INA
:NA
iNA
iNA
iNA
INA
JNA
INA
iNA
'NAI..
INA
iNA
iNA
iNA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
DC Sample Type:
Duplicate:
Benzo(k)f1uoranthene ..
Bis(2-chloroethoxy)m~thane

f3~s(2-chloroethyl)ether

Bis(2-ethylhexyl)phthalate
~utylben.zylphthalate ...-

Carbazole
~hrysene

Di-n-bulylphthalale
Di-n-oclylphthalate _
Dibenz(a,h)anthracene
Dibenzofuran .
Diethylphthalate
Dimethylphthalate
Fluoranlhene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1.2.3-cd)pyrene
Isophorone
N-Nitroso-di.n-propytamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
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Sample 10:
Field Sample 10:

Laboratory 10:

Sample Date:
QC Sample Type:
Duplicate:

VOLATILES
1.1.1-Trichloroethane
1.1.2.2-Tetrachloroethane
1.1.2-Trichloroethane
1.1-Dichloroethane
1.1-Dichloroethene
1.2-Dichloroethane
1.2-Dichloroethene (Total)
1..2-Dichloropropane
2-Butanone
2-Hexanone
~-Methyl-2-pentanone

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1.3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1.3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylene (Total)

DATA_SUM_252_removal.xls

VS-A·1B-06
:VS·A-1 B-06
;c8i030123007
j09/02l98
!NM
j
I
iugikg
INA
iNA

,. INA
iNA
i~A
!NA
INA
INA
iNA
iNA
JNA
iNA
;NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

,NA
.NA
NA
NA
NA
NA
8.2
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC. WARMINSTER

:VS-A-113-0~ Y~-:~~.!~Q~..__. _ ~§~~~:~_ ,.1 !\.I§..-A-11:3-~9. J_,_I~~:94WA W-2A-05WA ._1-
jVS-A-1B-07 VS-A-1B-08 VS-A-1B-09 I IVS-A-1B-10 I .!W-2A-04WA W-2A-05WA --'

Itg;~1~;~'~=},"~~32002 - }'"~Ia1J3O~3.: .~. ~_~.~~~8~,~~I~~~~~~g~46004 ~~~~~g~46005

.. 1N~.~~. ~.=~_~ =~=~____ NM '--- -, --=I~=~_==:~.=l= ~M NM t
--I~'t~--~:-:-.:~.: ~~~g ~rg----=~ == W~~~~~~~ ~I NA NA

INA NA NA NA NA NA
.iN.~-~_~_.~_-== __--NA--- NA == NA----·---- NA NA

INA NA NA NA NA NA

I~r-~:~-:~ ~- --~~-~~[~~_~,-~~ ~~ I I

I~~.--- ----~-- - ~~ ~~ ... ---.~~ --.._~- ....-.- - ~~ ~~

j

·NA--------- - NA NA .----- -!'\iA·-----·---- NA NA j-

~~ ---- --~:--== =~ NA-===--= _ NA -- HA=~=~===NA ---~ NA E.I'JA . _ _ ~~. .__ _ NA __ .I':':'~._._. NA NA I

:~~ ... ~~... --_-------__~ ._. _I~~u_ ..------ ~~ ~~-

jNA _"1:' B~ ,-~-.:. -:-=~~~~I== NA==~-=-_.- .. _IH~' ~'..'-'.' =~=~_=-=I NA INA

:,~: __ - ~~ _.----:~.:~ ::1.*"=~::- .: ~f-:::'.--= '~'~~ ~~
I.~~ . ,·.I.:~~:~ ::::::.: =-.:=:====-- ..·~.L:i~~ . =-"-..--11.: ~~-----r- ~~ I

iNA :.-:.~ -_~ NA ~=--====B~_=-_-=... ,.\ 'I~[-:- . --':-.=-. ==:.!'JA NA

:. ~~ .. _::~. __~ =~.§-.:=-== =- ~~.:--=-------=LI~~-':=-J~~: : .
I~~ ... -- - ~~----- - ~~ -----·I-I~~·.--- -I~m-----~I~~

'g ··~:f~i~~--_~~ -~=-~='-I~E:)]fr~. I g ~
UJ~:- ul~1.===I'!: ~::=-~~Iu l~;':~ lD:-'-~-f= ~~ I::

NA . - - INA -.. -----1- NA -----.--..---j -INA -"---"-I-~INA I-INA ~

79



Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
QC Sample Type:
Duplicate:

. ..
PESTICIDES/PCBS
4,4'-DDD

..4,4;-ODE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DATA_SUM_252_removal.xls

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC. WARMINSTER

VS-A-1B-06 ! .vS-A-1B-~~ _ I ~~-~-~~:08 _.J~_ VS:~~~:9~ _. I !V~-~-.~E!:~O. I 1~-~~:~~~~'_I._IW-2A-05WA
VS-A-1B-06 i !VS-A-1B-07 VS-A-1B-08 VS-A-1B-09 I IVS-A-1B-10 I W-2A-04WA W-2A-05WA

.i:~;~~23007 .1 .. I~£~~~iJ200~_ ~~~~=-~~~~~I_I!l~~om{ ~~~~40004- ~;:;46005_~'

I· =~. -I ~~~.-=~~=--=--= - .~~=-=--==- I

'I~i .-.' --~_:.~. ~~. ·~~I~~~==-~··-- ~L__ ~~ .~ ~~----r- ~~ ~~
)NA ._. I~~ __ .. NA . . NA _.t'!~_._.__ NA NA

I~~ .... _.I~~_ ..------ -- ~~ -.- ~~ _. ~}-._._-r-~~ ~~

I~~ -I~-~~-:~==~--'-- ~~ :::It: ==: : 1-
!NA INA NA NA NA NA NA

'i~~ ~-.::.. ··I~{==-~==~~~ ~~ -~~------~~ ~~ 1-

i~~ I~~·--~~-===~~ ~~ ~~ .-- ~~ --_._-- ~~ ~~ 1-
!NA ! iNA·' -~-=~-.~~. H~~~~=-===NA -====H~_. ---NA NA _I
:NA ! !N~ ' __ I__ .t'!~. __.__ . ~ J.t'!~ NA NA

~~ I i~~ -- ..- ~~.-_.--- -- ~~ --.---- _.I~~'_'-.---I- ~~
iNA i iNA .- ... - NA" .-------- - ;w;:.------ -- NA----- -;w;: INA

!~~ I i~~ --~: - ~F=~-===-==~~---~~-~·-~~~~·=~-·===~~ l-:-:r""~-==-~-=------=

,~; I l~;i=~~~- --Jf=-:fl~r-~~_~II~~~==--=:::l~; ,=
:NA ! .N.~... . __ ~A NA __' I_... ~~._. NA ~NA I_
NA I I~A .._NA ._NA. It:JA_· I_!if\ ~-----

~~ i I~~· --r ~~.- -._-- ~~ ----·····1- 'I~~ ._-._.---~~------ -..,..,~..,.~-----
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

;W-R~.1020~~ _1 .._I"Y·R~:~.Q~398 _ -IW-~§::'!~Q~~~ _ .! !W-RB-111998 _ I. !'(Y.:~:~21798

.f~~~r~~~4 ... I?fulir~!~:: =~ ~i~:J~~iJ ·1~~~J~~=!=Ji~g!~~,
IRB . . __~ . RB .__ IRS. ..... __...... /RB

I lug/I. _..' --= -==.--=-~~~=~~= ----=-- -~-~:~.~~-I~~T~~·~~-~ ..~=~~- .. --. 1_

.IuI~.i- ---- u ~~--.--- ~~ '-1--'+~63--_- ~- ~~
._I~..~~__~.-=~_.:~~.- NA NA =~ ~==.=~== U NA 1=

IIU I~i~~..-=-~-__ y ~~ :..-__: tl~t_=-==-__-=~_l~~ _
I~~ ------- ~~ ~~}-----·-I·-I~:~-..-·-- ..---..--D--- ~~ I
INA -- --.. -.... ---~.- NA .---- 2T-· ..--- D--- NA ._--

uil' .. --------- IT~----~NA ·--·-1~7 .--.-----. D- NA------

!~.~ .-: .-:--= =~ ~~.-=-===.- ~~ ----- ~:-= H7=:---=-=== ~ -~f----
I INA ·!NA------------N'A----·------'2D.S - .. - U NA --

I iNA '--!~A- --..:= =~~ -:_~=-=~r _..==~~-=NA __I-
i !NA I!'J~.. .. .... _ NA ._ ....._ ._ o.~ .....__. ~_ NA __

! :~~ ... I~~-..·--·..·---~~-----'- ~6~·-----·~·--~~ 1-

lu i~~ ·\jl~r= :==:.::~=-...:=I=l~6- _::n=l~ I:
i jNA- -- - INA--' ----- -- j\jA".-.--.. -10.2" .--------D-- NA §
i INA---- ---NA----·- NA--'-'--i4" --·----D·-NA -

IB l~.~ ··.. ·-~~=_~·:i~~---=~===t- ~~ -=-=-=~=.==~~ ..-:- ....~.~~:=~ --l~~'-----

,W-RB·l01298
,W-RB-l01298
C8J130129015
10/12198
RB

iug/L
iNA
i1.2
iNA ..

INA
iNA
lo.3
iNA
iNA
iNA
i1
iNA
jl.l
iNA
;NA
:NA
'NA
NA
NA
0.76
NA
NA
NA
0.85

Sample ID:
Field Sample ID:
Laboratory ID:
Sample Date:
QC Sample Type:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

! !~.RB-1023~8 IJ,«-~B-110698 ! iW-RB-111998 I !~-~§,-:E!~98__
I IW-RB.102398 IW-RB-110698 I ;W-RB-111998 I IW-RB-121798

I !f~i~~~~540b8-~~ ~=-II~ci:~orO~07 I 1~~/~~~~8154004! 11J!~r~~2000i-~
I I~B -- _J~~.._... -- ..-- I IRB -- --"1--- !!3.§.__. _

. ·I~~-~:-~::Ijl~~;::- __ =:.- :11,;[· ··_~r::~I~-U9:-/L --t-_

~ ~ =J~~--_~ - ~~ .--~ =11:=: ~-.Itll:-~~~-----I
:-:.:::1: -~-== ~ ~~ -==---l:t=:-.:::=I~f.--: -~~-=~~---===-=-~~=~~--=---~=.J .-IF~~-~"----"=~- "'~'~-----I-

---....-- NA-------- - NA------ . -F --------------- ij- NA·------
-... -- - NA--.-------- NA----.--·=- _'-I~ ~=~-~-.~~-=u-- NA

NA NA 1 U NA

.:~ '''=~:II==I~~=__=__~ __ ~--=--==-.~- :~-.i~ ---~>·~~~-=~~-=I~===
" ,~~ ~-==-.::~=:= ~~~:-====_~I'::I~A'~' -----~=-~:-:=-I~=- ~------

·1 INA- --.-.--.--- NA--·-----· .. - -11 - .------ '--1-0-NA----
I NA ·... ·..·----I--INA---------I--IS· - --·----'U·- NA '

-- 11,I~f-·~-=-~:=I~f~~- -=:-1 li-~:=jf:I:----E
-"I "INA- .-- ----------.- NA·------·---' i5- - --JU--jNA.......----...------ -_·_--------1 .,---- ..-..-I----I~
-- .-, ~~ ---- --~~ -------- j·Jt------- -------I~--,~~ E
-·~J~I'~~--:::.~==~~-----=-~.I= NA ..=~':"- -1.- _11-~·-_~ ..::.--._=_==~·U-~JNA ---

-I'~ ,~~ ~ -~ ~_~-==I=J~~ -=~ --~ -·I~-~---~-~=--=~---I~~----
--1- i~~ -- --- --- .. -1--'~~ -.---- ----- ---I ~------. -----D-1~~ -I--

.. --11--- - ·------lulNA ----------- ... ·1 ---------Iu--INA-.---- -- ------- -,------. ·--l-----------I~-I
I' -- }~~- ~..=-"~----=. ~=,r~~--==~:-~---I~~I~----=---=-~~=~=!~--I~-,---,i-·----
I'U If -~:-- --~~-==-= g];;~==-----:==-----~. -I~ -I~' ~~:~ :--~-=--==I&~=I~~- -
iuk------- -- --- .._-. U!NA---- -- -- -- iT ----.. -- -----Iu--j1 ~u

W·RB-102098
W-RB-102098
C8J210117014
10/20/98
RB

I

i
i iug/i.
i iNA

\
' iNA

INA
I iNA

I iNA
INA

I l~~'
I INA
I iNA
I iNA
I iNAI "
I !NA
I !NA
i iNA
j ;NA

NA
'NA
iNA
iNA

iNA
iNA
INA
:NA
'NA
:NA

'NA
NA
NA

U ;NA
U ;NA

,U 'NA
iu 'NA

,U 1
:U iNA
U 11

W·RB-l01298
W·RB-101298
C8J130129015
10112198
RB

ug/L
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

INA
;NA
iNA
iNA
NA
NA
NA
NA
NA
NA
NA

:NA

NA
NA
NA

,NA
NA
NA
NA
1

,1
1
1
1
1
1

Sample 10:
Field Sample 10:

Laboratory 10:
Sample Date:
OC Sample Type:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4·Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4·Dinilrololuene
2,6-Dinitrotoluene
2-Chloronaphlhalene
2-Chlorophenol
2-Methyl-4,6-dinitrophenol
2·Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2·Nitrophenol
3&4-Melhylphenol
3,3'-Dichlorobenzidine
3-Nilroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4·Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphlhylene
Anthracene
Benz(a)anthracene
Benzo(a )pyrene
Benzo(b)fluoranlhene
Benzo(g,h,i)perylene
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Sample ID:
Field Sample ID:
Labor~tory ID:
Sample Date:
QC Sample Type:
Duplicate:
Benzo(k)fluoranthene
Bis(2-chloroethoxy)m~~hane

Bis(2-chloroethyl)eth~~. _
Bis(2.-ethylhexyl )phthalat,,:
BUlylbenzylphthalate
Carbazole
Chrysene
Di-n-bulylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylp~th~la~e

Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1.2.3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

DATA.SUM.252.removal.xls

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC. WARMINSTER

!W-RB-l012~8 I IIJI{:~~-~Q~_~ ]W-RB-102398 IW-RB-110698 _~-RB-11~998 W-RB-121798
IW-f3B-101298 I 1~:~~_lQ_209~ __ W-RB-102398 W-RB-110698 W-RB-111~. W-RB-121798
ICBJ1.30129015 _! !C8~~Q~1!.Q.!.4 C8J240154008 C8K070150007 __ ~~K2.Q.~¥004__!C8L180120004

1~~12/98 1_1~~2-~~98_-:~~~~~:_3~: ,~ ~~I06J98 ~1~~I; .~_ .~. 1~~17198 II

!~~ IUI~i~-.~:;~~~=~u_g .~=It~=-=~tlg ~,
iNA INA NA NA 1 -=.U__1'--'N'--.:.A --f_

i~A UI~~ --'. ~ .~~-~ =lfA---=---CU- ~~ --:~~=r=-~~==D-~~ I

1~1 Iu I~i~~~~~~=_~~~-~~ ._~.J= t=-'-= ~'~_:_.. I I

.t'-IA IIN~ __ . NA ~ . __ ~ . ~_NA I

I~~ 1 I~~ --- --.----- - ~~ ..----..- ~~ ·-I-~--------- -=~-----I~~:,.:.~----_1-
j1 lu jN~ _~ -~=.:::.=- !-_.::::=~-=~ L!_~ :-~ -i===--=- U NA I
!1_ ,U INA . I~ u NA __.!~. ~NA

I~~ I~~- - -- ---. ~~ --.---- ~~ --- ·--1+----------- ~ ~~ 1-

iNA I INA --: -- ._. -_IH~==_=__:=- N-A----.::-=_r~=lc: U ~
j~A Iu i~A lT~~---- - -- --U ~~ --- _. - .~-_. ----D-- ~A ~

i~~ II~~-: =I~~~===.=-'=f==--'::=11=::== g-~ -
, I ··--r----.. - -- --·1-------------1 1-

i~; [: Ig~l-i~~==:: =:i~;--.I~llt·-~=t~- 1::
:~A !u !~~ I--If~---·-·-·- -'lTI~~ .-- ---- - ---,+ ---.------- D----- ~~ i--I
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Sample 10:

Field Sample 10:

Laboratory 10:
Sample Date:
ac Sample Type:
Duplicate:

VOLATILES
1,1,1-Trichloroeiiiane. . ..- ...
1,1,2,2-Tetrachloroeth_a!",.e
1, ~ ,2-Trichlor()ethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloroethene (Tot<;ll)
1,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone-- 

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disuifide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylene (Total)

DATA_SUM_252_removal.xls

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

~_1__1~~~-1 ~~~~_~I~-~~
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Sample 10:
Field Sample 10:
Laboratory 10:

Sample Date:
ac Sample Type:
bUl'licaie:

W·RB·101298
W·RB·101298

iC8J130129015
!10/12198
IRB
j

.._.. ._.. I
PESTICIDES/PCBS I
4,4;:'000 .... INA
~,~;-15~§ . . _ ~: iNA
~~~~-.oDT.. ..._ __ . ~,..
Aldrin NA
Alpha-BHe . ..'-.. . NA
Aipha-Chlordane .. . . .. . NA

%;~!~~~'~~f' .. ~:'~:.~~' '- ~:..-.~ mt
Arocior.1232·· .--.--.-----.jNA
~~~\~:'~?~?'..~.".'~~."_... '_~.-~: ":-IN~
Aroclor·1248 INA
AroCior-1254 .... . 'INA
Aroclo!.-1260 N,..
Beta~BHC INA
Delta-BHC iNA
Dieidrin iNA
Endosulfan I iNA
Endosulfan II :NA
Endosulfan Sulfate ;NA
Endrin !NA
Endrin Aldehyde iNA
Endrin Ketone iNA
Gamma·BHC (Lindane) INA
Gamma·Chlordane iNA
Heptachlor iNA
Heptachlor Epoxide ;NA
Methoxychlor ,NA
Toxaphene iNA

OATA_SUM_252_removal.xls

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

,W-RB-l0'008 !" iW:~~-1",3~'- _WRB:11060B."JJ'IV:RB-111~08 I ~_RB_121708
,W·RB-102098 I lW-RB-102398 W-RB-110698 W-RB-111998 W-RB-121798 I
i~~~6;~~1Z0i4"1·:· ~~t~J-~]~=- ~~~~J90815000~=·-:·~~~~~~9081~004. ~~~~~g~20004
iRB .. '. RE3--~-'----- - RB --_. .-. REl""'-'--- - RB

"1~1:~-~ ~~~=~= ~~==~I~I~~~~" "----.-= -~- ~=-~-_--I-I
.NA' --..._-- NA NA . - 0.05 U NA

NA'---'-- . NA NA - 0.05 U NA
NA ------.-- ..- NA NA - 0.05 U NA
NA .-- ...._-f-- NA NA _. 1 U NA

(JN~~==~- ~ ~~ ~~ .- ~- ~J ~~ I 1

I~"' NA NA 1 U NA

I~~ .-.------- -. ~~ --'-- ~~ }-----. ~ ~~ , I

INA ·----···--·-·NA --.--- NA -1---' U NA
. . . . .. _. -.-------t- --.-.------- 1-1!NA __ ,_., NA_ .. NA .... 0.05 U NA

I~~ ~._~ ~I~~~_~=_~~._.__: ~~ .-~~Ii~~~-·-----I ~ ~~
:~i -·I·l~i-=~~~=:~- -- --i---·~~=~[·If.~~ .:=.~-==I~ ~~ j-
. - .-_.-._-_._--- ._. - ..--------~-

l~~ .~~ "··I~~===~·~== ~~ ~ ·~J~·~t:=:--r ~~ :
iNA' . ". ==~ ~.j~E~~.=~ -,--,-1-~---- ='!§:O-5-'----.--- U NA I

I~~:F-' ~~~-~--=------I~~ --_.---. ·I~~~~~-----~~·l~ l~~ I

:~~ I - ~-- ...---- ~~ ._..... '''rl¥~~--- ~ ~~ 1-
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REMOVAL VERIFICATION SAMPLE RESULTS
AREAA

NAWC, WARMINSTER

WA-2B-01
WA-2B-01
C8K200154002
11/19/98
NM

I IWA-2B-02

T--I~t~~~~~k§~i~-<~=~ -:- -~~-~=~_~-._: __ --. :~:::=_--==I=! _
I· I~M19/~8_---._- ._-- ----- .... -.-.-.- __

.-.------- --. -.----.---- ---'-'- -' ··-···----1 I I

DATA_SUM_252_removal.xls

.- __ ·_l. --.1·---.· -'~-··_-'--'--'--f--------
j .. -_._- --_.__._-----,-- ._-----_.
Ir:ng/kg -----. -.-.- --- mg/kg 1 --....------ ---.. ---- - ...-------1--1 I
1142 K 746 K

IHa ----~~=-~~=: ~ ~~-=--== B =-='~:~~=---~==~-=I- I I

IQ:i=~~~~=--==S- 0.4 !! ~~__~-====

lii-:':-~:-- - -~-~r~= ~:=======-' ! I

1~:~4_ ----- ~- :.1 .---.------.--------'--,-=1 I
I~r~::~::=-~IJ-, ~;~------.-J..- -----.-~=-===~==-------- --==--1

il~--=::-~t~if~==_~ __ --~;=-:~_-====, I
14.9 5,2

157 .2 .. -..~='i~I~ _i6.~_~_=_-~_== ======-~--==-~~-===.---- --_1 _
;0.33 [UL 0.33 U

'~O~ -. 'IQ:= t%9.~~-==~- :==-~ :--=.~ ::-·===--==1--1-------
:0.42 JUL' 6.66 ----------
. ,-- .- -- --... - _._-- -_._-. ---' --

:;~:~ '3 ·lH-------_·j---l-----
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

I
TB

I
INA
iNA
iNA
INA
iNA
iNA
iNA
INA
INA
iNA
iNA
!NA
iNA
NA
NA
NA

iNA
NA
NA
NA

,NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

.- ------·----1 I

.. --.-.---1-1- ! I .--- I I

iWA-2B-01 ~WA-2B-02
iWA.;B-01 - ------ WA-2B-02 ~-- - .----1=1
'1~~~~~~~~2 ~-- !~~~~90a154003 -~-----._----_. I

1------ -1.:..:.:..:.:.-----1--- ------ . 1 I I
I
!_. . -----.,--_.-
I~~/kg .1. ug/.'<.Q.

.11f_=~_~~=_ ~ ~~. ~.--_-_~~=: ~~ -.-----------~--- l--'---J I
!_~~ UJ._.4 __~ . . 1-- I I
133 . UJ 4 .!:J.~

~~ --_:_"~:-= DJ= 4-- _ ~I------------.-.----.---l-----J'-----------
33 UJ 4 UJ

3~ ....=.=----=: 1I[~__~-=---- UJ 1----------------1 I I

I~~- ------- ~~ ~9- ~~
!~~ -------.~--:==~::-- Q;i= ~.. ==== ~~-I------·------ ---------l--JI-----------

I~~ -.-.-- ~j--~.-------. -- ~~

!1~-1~~1!: ~~:-:-{== ~f,~~==~~---=-:---~- -
33 !L!~_ ~_ _ ~ .__". -----OJ
16 .. !L!~ .~2 ... ~J . ._ --. - - -- --'1----'-
16 . IL!~_~~.. ~ ..- _.. -------
NA ~_~. .. _ --j________ I

33 - . 0j 11- -------- ijj------- ---- ---- ---- 1-1
~~ - IIU:ll4 -------------ur-- - _:. __--=~-- -__=:~-__-_~I--
33 --_ - LJJ.I{ -~ -~=-=--=1I[==--:=. --- jl 1

16 _ lL!L.1~.-.------~----------.. -- 1 1------------
16 UJ 19 l}~. _ .. _

~3 -I gJ 1"~ - ---- DJ- ----- -. --. - --~_~~==I- I

3~ - -JOT 14-~ __==____=:Q[===: = --..-_ i
33 _ IL!J _i _= ~L .. __. _

~~ I~tl;_:~-~~ --~= iIt ~=-~~-=. :.~ -' .:--.:-~------I-.I------------I
33 IUJ 4 UJ

W-TB-111998 !
W-TB-11199a . i
CaK200154001 i
11/19/9a- i

i
j
I
i
!
i
I-I

I
i

. I
.. -1,

i
i

SEMIV6LATILES
1.2,4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene. -
1,4-Dichlorobenzene- .
2.2'-Oxybis( 1-chloropropane)
2.4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol.
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2.6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4.6-dinitrophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3&4-Methylphenol
3.3·-Dichlorobenzidine
3-Nitroaniline
4.6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g.h.i)perylene

Sample ID:
Field Sample ID:
Laboratory ID:
Sa!T1ple Daie:
qc Sample Type:
Duplicate:

DATA_SUM_252_removal.xls 87



Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:

Duplicate:. ..
~enzo(k)fluoranthene....
Bis(2-chloroethoxy)methane
~is(2-chloroethyl)ether
Bis(2-ethylhexyl)phth~~te

Butylbenzylphthalate
Carbazole
Chrysene
Di-n-butylphthalale
Di-n-octylphthalate .
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1.2.3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

DATA_SUM_252_removal.xls

;W-TB-111998
iW-TB-111998
iC8K200154001
i11/19/98
iTB

I
INA
iNA
iNA
INA
iNA

. iNA
INA
iNA
INA
INA
iNA
iNA
JNA ...

JNA
iNA
INA
NA
NA
NA
NA
NA
NA
NA
NA

.NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

i0t~~:b~ .. _.-+---. ~~~~:~~ ---f--.----.-----------. !
1<:8K200154-00-2 -- --Ca-K200154-00-3-t--- .--------.------.-.-- - --

l~ti919~~-~~~~~i9~r--.~-=. --~-:=_~~~-~=-=========================~=__=__~__~~_:
133 IUJ 4 UJ
133-- ---.--- liT 4 UJ

I~j~~-···==gr: '8f!" =~~-_--.::---- 1-1 I'-.... .. ....._._. ---
133 UJ 4 UJ

j~~":- =:~=== ~L !-------~-j-------------------f I I
133 UJ 4 UJ

l~r:_~.~ __==~ .--: Bt. ~-~==-- .. . Q~-l-===~-- ----------··-1 I Im---' -------- OT': -·----D+f---..----..----.-- I
133 -- ----- -------. i.Jj- 4- UJ
i33 --- -- --_._- UJ 4"-'-'--- UJ .--

ill ·~~-I~lT-~~ =~~~~S-_:~~:=-; l T--- I

:H I~~ [: .. ·-:=---~=~~~===.::--: .. ~··-~~·~:···==--·--===~l----j I

.~~ I~i /t ._=·_-:~~~..~=:.BI ='--~-~-:- .~:.::" ..:---~.~.~~:. '~--~I!"--I I

:~~ 'uJ 1 -- ....-----I~}-.-- .. - ... - ----.---.---

!~~ -.-..1~1. ~r_::~..~~~==~~~l-- .. _~: ..:~--..-.:.:~.._.._~:~. --~=II- --:-:11-----------1

~~lujI1-.. ------ uj-+--- -.. ..-.. -- .. -------\
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

---+-·1---

.-_·--·--1--------_·
..---I---j---.----
····_----··--1 -----------

..-----.-j I

._~:=_=i=1 I·..·---1

.... :=- ·1==1 I

-~_~- J I. I

_... _---j-

r ,WA-2B-01 I :-:-W:A.
7

.-::-2c;:B,-..,0o-=2
I

_
i jWA-2B-01'--- '"0-- WA-2B-02 ~---._- ...
i jC8K200154002--'C8K200154003 --- ---------

i I!_!i59/~~=_-__-._--_ -_-_ '1'17-19-/9=8=-.=-== == _--=---_-_-__~~-~-=_-~~~. ·~-~ __.__.I1_ I~~· .. ---·----- NM ....-----.. -- ...-.---.- I
I .. i·~=~=_~=_==___ ------.._---·-----_·_·--..--1 '--------1

_L'I~~~- . ug/kg _1 ._.__.._.. 1 I I.-'~ I~!__._..__ UJ 3 ~

~..Iv.·~U=~==_==~~. ~ t=='--~=~====--==J=j I

--Itl·l,n·~=--==-=~.. _.- ~~.- i. ..__~ 1_------\ I I

" .I~ _. ~~_===~~; _===D _
.__.I~J!~ .... UJ 12 U 1 . . 1_1 _

It]· ,~~ .-=~~-== D~ ~; ----- ~ -1-----.--- ---....-·--·..--1--1:-----------.!J 11~ ...... . §. !~ !3__ ._ _. I i _

!~ !;~. --.. I~J.. ~----·_--- ~ ----....--
iU !31 . - .... lQTI==~==_~-==~_=Q ._.. _
i~ :j~. .- loj- ~.-..._-----ij-----..
iu :31 . OT:3 -.------- lj- --_ ..---.--

i~ i~~ -- -~:~ ~~-~ -·- ..=~·~==g=-'I~==~~~~
i i31 --·----liT"3------·---'D------- - .
iu 162 ---. -- uS 6--·-------·U -.-----

i~ l,·~t···.·.--:-~~=-=-=l~..:r~:::-=~-=- -- ~_. -----=~-~
!U 31 UJ 3 U

j~ i~~·· ., '--~~'-~~~~:I~-l~=-=--=~ .. ---::-- ~ ..-
,U !31 -..:~.~·.·WI~::.==·:~:=___=== U === ....
~ :;~ "Iij~ ~ .. -.. -.--._-- ij- ----_... ---

~ :~; :-.._~-l~{· t-~·-~=.._~~~=--~~=J==_~_~~--·
U 31 IUJ 3 U

S
S
1

S
S
S
1
9.7

! 1
IS

is
'S

2.9
S
S
S

S
S

,1
'S

W-TB-111998
iW-TB-111998
iC8K200154001
j11/19/98 .'

iTB
I"

'1~9/L
.I~
I? _
Is
Is
I?
I~
Ii

j2
12
13.1

!S

VOLATILES
1,1.1-Trichloroethane_ 4 __+ ._. __

1,1,2.2-Tetrachloroethane
1,1,2-Trichloroethane
1.1-Dichloroethane
1.1-Dichloroethene
1.2-Dichloroethane. . - _._- .
~ .2-Dichloroethene (Total)
1.2-Dichloropropane ..
2-Butanone
2-Hexanone. .
~-Methyl-2-pentanone

Acetone
Benzene
Bromodichloromelhane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroelhane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Dibromochloromethane
Elhylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1.3-Dichloropropene
Trichloroelhene
Vinyl Chloride
Xylene (Total)

Sample 10:

Field Sample 10:

Laboratory 10:

Sample Date:
OC Sample Type:
Duplicate:

DATA_SUM_2S2_removal.xls 89



---~.._.._-.==-~=---=~[~]
:~·~==~==I=-l---·

~=~I-~--~=--~-=----~_-_-
::--~·I: .~== -_. --~
___ I . L _

.. --I·_·-\-·_---~====
..~ -~~·I=~~i=·==:...-----------

Sample 10:
Field Sample 10:
Laboratory 10:
Sample Date:
QC Sample Type:
Duplicate:

PESTICIDES/PCBS
4,4'-000
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Della-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DATA_SUM_252_removal.xls

W-TB-111998
W-TB-111998
C8K200154001
11/19/98
TB

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

.WA-2B-0 1 1 iWA-2B-02 I Ii,

if,~~:;~ij021·· 1~~IW[';~i~=-- !.:.~.- ... ·.1· ·I~~=-====--===

I;i~g .•·.i:~-~·!;~ ~~=~-~~ -~~~~=.:~~~~~=__~~I:]_. :
121 UJ 2.1 UJ '

1:1 ...~ r~l:l=~=: -1~--;~~-~~·-._====~~:__ I
141 UJ 4 UJ

j4~ _.:~~::~ g::= ~~=~--_._- U'--r===~"='= ~_'_-.~~'. -'-:.-'=:~==~I= --
141 U 4 U

I~~ . --~-:~:~ a-= ~__~=~=-~:-=.'_-= ~--===_~~ -= ..=..~ .. :.=- '=--==I~=I
141 U 4 U
i21 U.-2.1---- ·----uT----·--
i21 _. ijj 2.1" ·_-··---U]----·-----
;21 ljj 2.1' . - -------!uT .. ---...
21 iU~ ?1' '-,= :.~-_=.]gT ==.~-~.- __:_- .
:~~ l~ll~.~·~-- ~~~:==I~l=- ~=.....:-
. ... ,. -- _. --. _ ...-- .._.-,_.
:21 IUJ 2.1 jUJ
;21 .. iu] 2.'1 -----------jDTj-----·-·

!~~ l~jTl·~:-=:--[}I~-:=

H .!~~IIf -~==-ml·:·
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REMOVAL VERIFICATION SAMPLE RESULTS
AREA A

NAWC, WARMINSTER

Data Qualifiers:
B - Positive result is considered to be an artifact of blank contamination, and should not be considered present.
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).
K - Positive result is considered biased high due to exceedance of technical quality control criteria.
l - Positive result is considered biased low due to exceedance of technical quality control criteria.
U-Value is a non-detected result as reported by the laboratory.
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria.
Ul - Non-detected result is considered biased low due to exceedance of technical quality control criteria.
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria.
NA - No result is available/applicable for this parameter in this sample.

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

DATA_SUM_252_removal.xls



INTERNAL CORRESPONDENC~·.~.

TO:

FROM:

Tetra Tech NUS

G.GLENN

GRETCHEN A. PHIPPS

DATE:

COPIES:

~ "..,. .

_.._.~

..; JANUARY 8, 1999 '...

..
DVFILE

SUBJECT:

SAMPLES:

INORGANIC DATA VALIDATION - SELECT METALS
CTO 252 - NAWC WARMINSTER, PENNSYVANIA
SAMPLE DELIVERY GROUP SDG - BR425

1/Aqueousl

W-RB-102098

7/Soilsl

Overview

VS-2A-11F
VS-2A-18S
VS-A-1A-17

VS-2A-72F
VS-2A-77S

VS-2A-12F
VS-2A-19S

The sample set SDG BR425, NAWC Warminster, consists of seven (7) soil environmental
samples. One (1) rinsate blank (W-RB-102098) was included within this SDG.

Samples designated as F were analyzed for antimony, cadmium and lead. Samples designated
as S were analyzed for antimony, cadmium, copper, lead, silver and zinc. Sample VS-A-1A-17
was analyzed for cadmium. The samples were collected by Tetra Tech NUS on October 20, 1998
and analyzed by Quanterra Environmental Services under the Naval Facilities Engineering
Service Center (NFESC) Quality Assurancel Quality Control (QAlAC) criteria. Metals analyses
were conducted using SW 846 method 6010B.

Summary

All analytes were analyzed successfully. The finding in this report are based upon a general
review of all available data. The data was review based on data completeness. holding times.
calibration data. laboratory methodl preparationl rinsate blanks. interference check sample (ICS)
results. matrix spike/matrix spike duplicate results, laboratory duplicate results. laboratory control
sample (LCS) results. ICP serial dilution results, detection limits and analyte quanitation.

All analyses were conducted using Inductively Coupled Plasma (ICP) methodologies.

Areas of concern with respect to data quality are listed below.

Major Problems

None.



MEMO TO:
DATE:

G. GLENN- PAGE 2
JANUARY 8, 1999

Minor Problems

• The following contaminates were detected in the laboratory blanks at the following maximum

concentrations:

Samples Affected: All

Analyte
Lead(2)

Zincl1)

Zincl3

Maximum
Concentration
1.4~g/L

0.252 mg/kg
5.070~g/L

Action
Level (soil)
0.70 mg/kg
1.26 mg/kg
NA

Action
Level(aqueous)
NA
NA
25.35~g/L

(1) Maximum concentration present in a soil preparation blank.

(2) Maximum concentration present in a rinsate blank.

(3) Maximum concentration present in an aqueous preparation blank.

An action level of 5X the maximum contaminant level has been used to evaluate the

sample data for blank contamination. Samples aliquot, percent solids and dilution factors

were taken into consideration when evaluating for blank contamination. Positive results <

the action level for zinc were qualified, "8", as a result of blank contamination. No action

was taken for the remaining analytes since either the results were greater than the action

level or were nondetects.

• The Matrix Spike/Matrix Spike Duplicate (MS/MSD) Percent Recoveries (%Rs) for antimony

and copper affecting the soil matrix were <75% quality control limit. The positive results

reported for antimony were qualified as biased low, "L". The positive results reported for

copper were qualified as estimated, "J", as a result of conflicting noncompliances.

• The MS/MSD %R for lead affecting the soil matrix was both above and below the 75-125%

quality control limit. The positive results reported for lead were qualified as estimated, "J".

• Laboratory duplicate imprecision was noted for lead and copper affecting the soil matrix. The

positive results reported for lead and copper were qualified as estimated, "J". The direction of

bias could not be determined.

• The ICP Dilution Percent Difference (%D) for lead affecting the soil matrix was> 10% quality

control limit. The positive results reported for lead were qualified as estimated, "J". The

direction of bias could not be determined.

The Contract Required Detection Limit (CRDL) standards were not analyzed for this SDG.

Sample VS-2A-72F was incorrectly labeled as VS-2A-92F on the EDD table and as VS-2A-75F on

the Form 1.
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Executive Summary

Laboratory Performance: Lead and zinc were present in laboratory/rinsate blanks.

Other Factors Affecting Data Quality: The MS/MSD %Rs for antimony, lead and copper
affecting the soil matrix were outside the 75-125 % quality control limit. Laboratory duplicate
imprecision was noted for lead and copper affecting the soil matrix. The ICP Serial Dilution %D
for lead affecting the soil matrix was> 10% quality control limit.

The data for these analyses were reviewed with reference to the "National Functional Guidelines
for Inorganic Data Validation", April 1993 Revision as amended for use within USEPA Region III.
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance
Guide" (NFESC 2-96).

The text of this report has been formulated to address only those problem areas affecting data
quality.

"I attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

~QFfujps
Tetra Tech NUS
Gretchen A. Phipps
Chemist

Attachments:

1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as reported by the Laboratory
3. Appendix C - Support documentation
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Data Qualifier Key:

u

B

L

J

Value is nondetect as reported by laboratory.

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

Positive result is considered biased low, "L", as a result of technical
noncompliances.

Positive result is considered estimated, "J", as a result of technical
noncompliances.



APPENDIX A
Qualified Analytical Results



CT0252 - NAWC WARMINSTER
WATER DATA
QUANTERRA
SDG: BR425

Page

SAMPLE NUMBER: W-RB-102098
SAMPLE DATE: 10/20/98 II 1/ 1/
LABORATORY 10 C8J210117014
QC_TYPE: NORMAL
% SOLIDS 0.0% 100.0 % 100.0% 100.0%

UNITS: UGIL
FIELD DUPLICATE OF .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 1.2 U

CADMIUM 0.30 U

COPPER 1.0 U

LEAD 1.4

SILVER 0.80 U

ZINC 1.8 B A



CT0252 - NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR425

Page

SAMPLE NUMBER: VS-2A-11F VS-2A-92F VS-2A-12F VS-2A-18S
SAMPLE DATE: 10120/98 10120198 10120/98 10120/98
LABORATORY 10: C8J210117002 C8J210117004 C8J210117003 C8J210117006
DC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 78.0 % 82.0 % 84.0% 86.0%

UNITS: MG/KG MGIKG MG/KG MGIKG

FIELD DUPLICATE OF: VS-2A-11F .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 2.6 L 0 3.8 L D 0.86 L 0 0.80 L D

CADMIUM 3.5 9.9 0.52 0.43

COPPER 35.5 J OF

LEAD 107 J OFI 254 J OFI 32.8 J OFI 35.2 J OFI

SILVER 0.31

ZINC 87.4



CT0252 - NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR425

Page 2

SAMPLE NUMBER VS·2A·77S VS-2A'19S VS-A-1A·17
SAMPLE DATE' 10/20/98 10120198 10/20/98 II
LABORATORY ID C8J210117007 C8J210117005 C8J210117001
QC_TYPE' NORMAL NORMAL NORMAL
% SOLIDS 85.0 % 83.0 % 78.0 % 100.0%
UNITS: MG/KG MG/KG MG/KG
FIELD DUPLICATE OF: VS-2A-18S .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
INORGANICS

ANTIMONY 1.1 L 0 0.63 L 0

CADMIUM 0.47 0.79 43.8

COPPER 27.5 J OF 25.9 J OF

LEAD 42.5 J OFI 38.2 J OFI

SILVER 050 0.57

ZINC 113 83.5

l



Quaiifier Codes:

il

b

t

d

c'

f

g

h

J

\.;

m

n

o

p

q

s

u

v

•

Lab Blank Comamination

Field Blank Contamination

Calibration ii.e., % RSDs. %05. ICVs. CCVs. RPDs. R.RFs. etc.) Noncompliance

MSIMSD Noncompliance

LCS/l.CSD Noncomlliiance

Lab Duplicate Imprecision

Ficld Duplicate Imprecision

Holdin~ Timc ucccciance

10' Scriai Dilution Noncompiiance

GFAA PDS· GFAA MSA's r <. O.99S

ICP Imcn"crence - inc:lude lCSAB % R's

IllSII'\1mcnt Calibration Range E:'l.ceeciance

Sample PreseT'V1ltion

InlCmal Standard Noncompliance

Poor InsC"Umcnt Perfonnanc~ (i.e.. base-lime drifting)

Unccn.ainty near detection limit « 2 x lDL for inorganics and < CRQL for organics)

O1bcr problems (can encompass B number ofissucs)

SWTOiBtlCS Recovery Noncompliance

Pesticide/PCB Resolution

% Brcakdown Noncompliance ior DDT and Endr1n.

Pest/PCD % between columns jor positive results.

Non-linear calibl"lluons. tuninI r < 0.995

(correlation coefficient.)



Tetra Tech NUS INTERNAL CORRESPONDENCE

TO:

FROM:

G.GLENN

GRETCHEN A. PHIPPS

DATE:

COPIES:

JANUARY 8,1999

DV FILE

SUBJECT:

SAMPLES:

INORGANIC DATA VALIDATION - SELECT METALS
CTO 252 - NAWC WARMINSTER, PENNSYVANIA
SAMPLE DELIVERY GROUP SDG - BR424

9!Soils!

Overview

VS-2A-08F
VS-2A-15S
VS-2A-76S

VS-2A-72F
VS-2A-16S
VS-2A-04WA

VS-2A-10F
VS-2A-17S
W-2A-05WA

The sample set SDG BR424, NAWC Warminster, consists of nine (9) soil environmental samples.

The samples designated F were analyzed for antimony, cadmium and lead. The samples
designated with Sand WA were analyzed for antimony, cadmium, copper, lead, silver and zinc.
The samples were collected by Tetra Tech NUS on October 15,1998 and analyzed by Quanterra
Environmental Services under the Naval Facilities Engineering Service Center (NFESC) Quality
Assurance! Quality Control (QNAC) criteria. Metals analyses were conducted using SW 846
method 601 OB.

Summary

All analytes were analyzed successfully with exception to those qualified as OUR". The finding in
this report are based upon a general review of all available data. The data was review based on
data completeness, holding times, calibration data, laboratory method! preparation blanks,
interference check sample (ICS) results, matrix spike/matrix spike duplicate results, laboratory
duplicate results, laboratory control sample (LCS) results, ICP serial dilution results, detection
limits and analyte quanitation,

All analyses were conducted using Inductively Coupled Plasma (ICP) methodologies.

Areas of concern with respect to data quality are listed below.

Major Problems

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) Percent Recoveries (%Rs) for copper and
silver were <30% quality control limit. The positive result reported for copper and silver were
qualified as biased low, "L·. The nondetected results reported for silver were qualified as rejected,
·UR·,
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The data for these analyses were reviewed with reference to the "National Funct:or.;1 Gui:ielines
for Inorganic Data Validation", April 1993 Revision as amended for use withirl USE~'':<;:l III,
and the NFESC document entitled "Navy Installation Restoration Laboratory Qua!lt! 1-.. ~;ance

Guide" (NFESC 2-96).

The text of this report has been formulated to address only those problem areas affectir.g data
quality.

"I attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

~du/iiU?LCL ' .'
Tetra Tech NU
Gretchen A. Phipps
Chemist

/..ZlC;;;;//
~tra Tech NUS

Joseph A. Samchuck
Quality Assurance Officer

Attachments:

1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as reported by the Laboratory
3. Appendix C - Support documentation
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Data Qualifier Key:

U

B

L

J

UR

Value is nondetect as reported by laboratory.

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

Positive result is considered biased low, "L", as a result of technical
noncompliances.

Positive result is considered estimated, "J", as a result of technical
noncompliances.

Nondetected result is considered rejected, "UR", as a result of technical
noncompliances.



APPENDIX A
Qualified Analytical Results



CT0252 - NAWC WARMINSTER
SOIL DATA
QUANTERRA
SDG: BR424

Page

SAMPLE NUMBER: VS-2A-08F VS-2A-72F VS-2A-10F VS-2A-15S
SAMPLE DATE: 10/15/98 10/15/98 10/15/98 10/15/98
u\BORATORY 10: C8J160146006 C8J160146012 C8J160146008 C8J160146009
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 81.0% 80.0% 86.0 % 94.0%

UNITS: MG/KG MG/KG MG/KG MG/KG
FIELD DUPLICATE OF: VS-2A-Q8F .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 1.1 L D 1.7 L D 30.2 L D 030 B A

CADMIUM 1.9 2.4 14.8 003 U

COPPER 17.2 L D

LEAD 57.4 J F. 92.6 J F 811 J F 8.0 J F

SILVER 0.08 UR 0

ZINC 28.5 L 0



CT0252 - NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR424

Page 2

SAMPLE NUMBER: VS·2A·76S VS·2A·16S VS·2A·17S W·2A-04WA

SAMPLE DATE: 10/15/98 10/15/98 10/15/98 10/15/98

LABORATORY 10' C8J160146013 C8J160146010 C8J160146011 C8J160146004

aC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS. 89.0 % 88.0 % 89.0 % 69.0%

UNITS. MG/KG MG/KG MG/KG MG/KG

FIELD DUPLICATE OF: VS·2A·15S

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 0.38 B A 0.87 L D 10.8 L D 15.6 L D

CADMIUM 003 U 0.30 11.1 18.9

COPPER 17.2 L D 38.8 L D 281 L D 1030 L D

LEAD
6.3 J F 22.6 J F 340 J F 1030 J F

SILVER 0.09 UR D 0.97 L D 9.5 L D 66.9 L D

ZINC
296 L D 80.1 L D 626 L D 1390 L D



CT0252 - NAWC WARMINSTER
SOIL DATA
QUANTERRA
SDG: BR424

Page 3

SAMPLE NUMBER: W-2A-05WA
SAMPLE DATE: 10/15/98 I I II I I
LABORATORY 10: C8J160146005
aC_TYPE: NORMAL
% SOLIDS: 80.0 % 100.0% 100.0% 100.0%

UNITS: MG/KG

FIELD DUPLICATE OF: ,

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 2.4 L 0

CADMIUM 2.3

COPPER 107 L 0

LEAD 241 J F

SILVER 0.11 L 0

ZINC 989 L 0



Quaiifter Codes:

b

c

d

g

h

m

n

o

p

q

u

v

. '

Lab Blank Contamination

Field Blank Contamination

Calibration ii.e.• % RSDs. %DL ICVs. CCVs. RPDs. RRFs~ eu:.) Noncomlliiance

MSIMSD NoncomllLiance

LCSI1..CSD Noncompiiance

Lab Duplicate Imprecision

Field Duplicate ImpfCcision

Holding Time f.Jl.ceeciance

1Cl' Semi Dilution Noncompiiance

GFAA PDS - GFAA MSA's r <., O.99~

ICP lnten·crence· indude ICSAB % R's

Insvumem Calibration RlUlie E:\ceeQance

Sample Preservation

Inlemal Stancian:i Noncompliance

Poor Instrument Perfonnanc~ (i.e_ base-lime drifting)

Unccruinty ncllJ' detection limit « 2 x IDL for ino~anics and < CRQL for organics)

Odlcr problems (can encomlla5S a number ofissucs)

SurT'Ogatcs Recovery Noncomlliiance

Pesticide....PCB Resolution

% Brcakliown Noncomlliiance for DDT ami Endrin.

PCSlIPCD % between columns for positive results.

Non·linellJ' calibrations. tuIlinI r < 1).995

(correlation coefficient)
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TO:

FROM:

G.GLENN

GRETCHEN A. PHIPPS

DATE:

COPIES:

JANUARY 8,1999

DV FILE

SUBJECT:

SAMPLES:

INORGANIC DATA VALIDATION - SELECT METALS
CTa 252 - NAWC WARMINSTER, PENNSYVANIA
SAMPLE DELIVERY GROUP SDG - BR421

1/Aqueous/

W-R8-101298

14/Soils/

Overview

S8-o2-101298
S8-02-82
S8-o2-84
SS-02-41
SS-02-44

S8-o2-80
S8-02-83
S8-o3-16
SS-02-42
SS-02-45

S8-02-81
S8-o2-8312
SS-02-40
SS-02-43

The sample set SDG 8R421, NAWC Warminster, consists of fourteen (14) soil environmental
samples. One (1) rinsate blank (W-R8-101298) was included within this SDG.

All samples, with exception to sample S8-03-16, were analyzed for antimony, cadmium, copper,
lead, silver and zinc. Sample S8-03-16 was analyzed for lead. The samples were collected by
Tetra Tech NUS on October 12, 1998 and analyzed by Quanterra Environmental Services under
the Naval Facilities Engineering Service Center (NFESC) Quality Assurance/ Quality Control
(QAlAC) criteria. Metals analyses were conducted using SW 846 method 60108.

Summary

All analytes were analyzed successfully. The findings in this report are based upon a general
review of all available data. The data was review based on data completeness, holding times,
calibration data, laboratory method/ preparation/ rinsate blanks, interference check sample (ICS)
results, matrix spike/matrix spike duplicate results, laboratory duplicate results, laboratory control
sample (LCS) results, ICP serial dilution results, detection limits and analyte quanitation.

All analyses were conducted using Inductively Coupled Plasma (ICP) methodologies

Areas of concem with respect to data quality are listed below.

Major Problems

None.
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Minor Problems

• The following contaminates were detected in the laboratory I rinsate blanks at the following
maximum concentrations:

Samples Affected: All

Analyte
Lead(1

)

Zincl2)

Zincl3)

Maximum
Concentration
1.1~g/L

0.772 mg/kg
1.280~g/L

Action
Level (soil)
0.55 mg/kg
3.86 mg/kg
NA

Action
Level(ague6us)
NA
NA
6.4~g/L

(1) Maximum concentration present in rinsate blank.
(2) Maximum concentration present in soil preparation blank.
(3) Maximum concentration present in aqueous preparation blank.

An action level of 5X the maximum contaminant level has been used to evaluate the
sample data for blank contamination. Samples aliquot. percent solids and dilution factors
were taken into consideration when evaluating for blank contamination. Positive result <

the action level for zinc were qualified, "B", as a result of blank contamination. No action
was taken for the remaining analytes since either the results were greater than the action
level or were nondetects. It should be noted that field quality control blanks are not
qualified for field blank contamination.

• The Matrix Spikel Matrix Spike Duplicate (MS/MSD) Percent Recovery (%R) for antimony
affecting the soil matrix were <75% quality control limit. The positive results reported for
antimony were qualified as biased low, "L".

• The ICP Dilution Percent Difference (%D) for lead affecting the soil matrix was >10% quality
control limit. The positive results reported for lead were qualified as estimated, "J". The
direction of bias could not be determined.

The Contract Required Detection Limit (CRDL) standards were not analyzed for within this SDG.

Executive Summary

Laboratory Performance: Lead and zinc were present In laboratory/rinsate blanks.

Other Factors Affecting Data Quality: The MSIMSD %Rs for antimony affecting the soil matnx
was < 75% quality control limit. The ICP Senal Dilution %D for lead affecting the soil matnx was>
10% quality control limit.
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The data for these analyses were reviewed with reference to the "National Functional Guidelines

for Inorganic Data Validation", April 1993 Revision as amended for use within USEP,A Reg1r:n III,

and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance

Guide" (NFESC 2-96).

The text of this report has been formulated to address only those problem areas affecting data

quality.

"I attest that the data referenced herein were validated according to the agreed upon validation

criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

;;&~((tfumk
Tetra Tech NUS

Gretchen A. Phipps

Chemist

L'
.,(----.

--,;~---
---

/ etra Tech NUS

Joseph A. Samchuck

Quality Assurance Officer

Attachments:

1. Appendix A - Qualified Analytical Results

2. Appendix B ; Results as reported by the Laboratory

3. Appendix C - Support documentation
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Data Qualifier Key:

u

B

L

J

Value is nondetect as reported by laboratory.

Positive result is considered to be an artifact of blank contamination and should

not be considered present.

Positive result is considered biased low, "Ln, as a result of technical

noncompliances.

Positive result is considered estimated, "J", as a result of technical

noncompliances.



APPENDIX A
Qualified Analytical Results



CT0252 . NAWC WARMINSTER
WATER DATA
QUANTERRA
SDG: BR421

Page

SAMPLE NUMBER. W-RB-10129B
SAMPLE DATE: 10/12/98 1/ II II
LABORATORY 10 C8J1 301 29015
ac_TYPE· NORMAL
% SOLIDS 00% 100.0% 100.0% 100.0%

UNITS· UG/L

FIELD DUPLICATE OF: .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 1.2 U

CADMIUM 0.30 U

COPPER 1.0 U

LEAD 1.1

SILVER 0.76 U

ZINC 0.85 B A



CT0252 • NAWC WARMINSTER
SOil DATA
QUANTERRA
SDG: BR421

Page

SAMPLE NUMBER: SB-02-101298 SB-m-ao SB-02-81 SB-02-82
SAMPLE DATE: 10/12198 10/12198 10/12198 10112198
LABORATORY 10: C8J130129012 CBJ130129002 CBJ130129004 CBJ130129006
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 51.0% . 89.0% 83.0 % 85.0%

UNITS: MG/KG MG/KG MG/KG MG/KG

FIELD DUPLICATE OF: ,

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY B.2 L 0 3.1 L 0 0.37 L 0 10.7 L D

CADMIUM 430 4.6 1.1 10.0

COPPER 515 90.8 10.0 1060

LEAD 93.2 J I 111 J I 12.1 J I 1220 J I

SILVER 317 3.3 0.17 21.1

ZINC 476 628 46.4 1280



CT0252 . NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR421

Page 2

SAMPLE NUM8ER 58-02-83 58-02-8312 56-02-84 58-03-16

SAMPLE DATE. 10/12198 10/12198 10/12198 10/12198

LA80RATORY 10 C8J130129008 CBJ130129013 C8JI30129010 C8JI30129014

aC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 79.0% 84.0% 86.0% 80.0%

UNITS: MG/KG MG/KG MG/KG MG/KG

FIELD DUPLICATE OF:
,

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS
ANTIMONY 1.2 L 0 18.8 L D 0.71 L D

CADMIUM 5.2 116 0.49

COPPER
84.3 3540 26.0

LEAD
48.6 J I 2060 J I 92.9 J I 61.7 J I

SILVER
39.6 112 0.09 U

ZINC
79.1 3790 101



CT0252 - NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR421

Page 3

SAMPLE NUMBER: SS-02-4O SS-02-41 SS-02-42 SS-02-43
SAMPLE DATE: 10/12198 10/12198 10/12198 10/12198
LABORATORY 10: C8J130129001 C8J130129003 C8J130129005 C8J130129007
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 93.0% 87.0% 84.0% 88.0%

UNITS: MG/KG MG/KG MG/KG MG/KG

FIELD DUPLICATE OF: .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS
ANTIMONY 0.44 L 0 0.19 L 0 1.4 L 0 0.20 L 0

CADMIUM 0.14 0.03 U 6.0 0.70

COPPER 28.3 8.3 1410 28.4

LEAD 27.3 J I 13.3 J I 994 J I 125 J I

SILVER 0.08 U 0.09 U 0.36 0.09 U

ZINC 110 30.3 4800 227

"t-:,:,



CT0252 - NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR421

Page 4

SAMPLE NUMBER 55-02-44 55-02-45
SAMPLE DATE: 10/12198 10/12198 II I I
LABORATORY 10 C8J130129009 C8J130129011
aC_TYPE NORMAL NORMAL
% SOLIDS 86.0 % 88.0% 100.0% 100.0%

UNITS. MG/KG MG/KG
FIELD DUPLICATE OF ,

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 0.43 L 0 0.38 L 0

CADMIUM 0.03 U 0.83

COPPER 15.0 20.4

LEAD 11.2 J I 32.6 J I

SILVER 0.09 U 0.19

ZINC 37.1 75.0



Ouaiifier Codes:

b

c

d

e

f

g

h

m

n

o

p

q
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v
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Lab Blank Contamination

Field Blank Contamination

Calibration ii.e.• % RSDs. %Ds.lCVs. CCVs. RPDs. RRFs. etc•.1Noncompiiance

MSIMSD Noncompliance

LCS/L.CSD Noncompiiance

Lab Duplicate lmpRcision

Field Duplicate ImPRcision

Holdin~ Time Ell.ceec:iance

ICP Seriai Dilution Noncompiiance

GFAA PDS - GFAA MSA's r <, O.99S

ICP lnten·cRncc - include ICSAB % R's

lnsD'Umcnt Calibration Range Eltceeciance

Sample Preservation

Internal Standard Noncompliance

Poor InstrUment Pcrfonnan~ (i.e.. ban-lime drifting)

Uncertainty ncar dctection limit « :! x IDL for inorganic! and < CRQL for organics)

Other problems (can encompass a number ofissucs)

SWTC!!atCS Rccovery Noncompliance

Pestidde:'PCB Resolution

% Breakeiown Noncompliance ior DDT anei Endrin.

PcsllPCD % between columns ior positive results.

Non-linear calibrations. runinI r < 0.995
(cOl'Rlation coefficient.!
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TO:

FROM:

G.GLENN

TERRI L. SOLOMON

DATE:

COPIES:

JANUARY 11,1999

DV FILE

SUBJECT:

SAMPLES:

INORGANIC DATA VALIDATION - SELECTED TAL METALS
CTO 252 - NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA
SDG-BR420

8/Soils/

Overview

VS-A-1A-09
VS-A-1A-26

1/Aqueous/

FB-10019B

VS-A-1A-10
VS-A-1A-14

VS-A-1A-11
VS-A-1A-15

VS-A-1A-13
VS-A-1A-16

The sample set for SOG BR420, NAWC Warminster, Warminster, Pennsylvania, consists of eight (B) soil environmental
samples and one (1) field blank. One (1) field duplicate pair (VS-A-1A-13/ VS-A-1A-26) was included within this SOG.

The above samples were analyzed for selected (cadmium and chromium) Target Analyte list (TAL) metals. The samples
were collected by Tetra Tech NUS on October 1, 199B and analyzed by Quanterra Environmental Services - Pittsburgh
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAlQC) criteria. All
analyses were conducted using SW-846 method 6010. A CLP-like deliverable was provided.

Summary

All analytes were successfully analyzed. The findings offered in this report are based upon a general review of all
available data including data completeness. holding times. calibration data. laboratory method/preparation blanks.
interference check sample (ICS) results, matrix spike / matrix spike duplicate results, post digestion spike results.
laboratory duplicate results, field duplicate results, laboratory control sample (LCS) results, ICP serial dilution results,
detection limits and analyte quantitation.

All analyses were conducted using Inductively Coupled Plasma (ICP) methodologies.

Areas of concem with respect to data quality are listed below.

Major Problems - None.
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A Contract Required Detection Limit (CRDL) sample was not analyzed for this SDG. Therefore. validation compliances
could not be evaluated.

The following contaminants were detected in the method/preparation blanks at the following maximum concentrations:

Analyte
chromium(1)

Maximum
Concentration
0.187 mg/kg

Action
Level- Soil
0.935 mg/kg

Samples Affected: All

(1) Maximum concentration found in a soil preparation blank.

An action level of 5x the maximum contaminant level has been used to evaluate sample data for blank
contamination. Sample aliquot, percent solids, and dilution factors were taken into consideration when
evaluating for blank contamination. No acticn was taken for chromium since all sample results were
greater than the action level.

A comparison of field duplicate pair, VS-A-1A-13 / VS-A-1A-26, is included in Appendix C. However, no validation actions
are required as per Region III guidance.

Executive Summary

Laboratory Performance: Chromium was present in the laboratory method/preparation blanks.

Other Factors Affecting Data Quality: None.
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Data
Validation", April 1993 Revision as amended for use within USEPA Region III, and the NFESC document entitled "Navy
Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96).

The text of this report has been formulated to address only those problem areas affecting data quality.

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

Chemist

Joseph A. Samchuck
Quality Assurance Officer

Attachments:

1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as reported by the Laboratory
3. Appendix C - Support Documentation.



Data Qualifier Key:

U Value is a nondetect as reported by the laboratory.
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CT0252 - NAWC WARMINSTER
WATER DATA
QUANTERRA
SDG: BR420

Page

SAMPLE NUMBER FB-100198

SAMPLE DATE: 10/01198 II I I I I

LABORATORY 10' C8J020122010

aC_TYPE: NORMAL

% SOLIDS 0.0% 100.0% 100.0% 100.0%

UNITS: UGIL

FIELD DUPLICATE OF:
.

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS I I
CADMIUM

0.40 U I I

CHROMIUM 1.4 I I I I
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SOIL DATA
QUANTERRA
SDG: BR420

Page

SAMPLE NUMBER' VS-A-1A-09 VS-A-1A-10 VS-A-1A-11 VS-A-1A-13
SAMPLE DATE: 10/01198 10/01/98 10/01198 10/01/98
LABORATORY 10: C8J020122003 C8J020122002 C8J020122001 C8J020122007
OC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 84.5% 85.2% 87.7 % 88.0%

UNITS: MG/KG MG/KG MG/KG MG/KG

FIELD DUPLICATE OF: .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

CADMIUM 0.05 U I 0.08 I 0.05 U I 0.05 U I
CHROMIUM 24.0 I 21.5 I 7.0 I 7.2 I



CT0252 . NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR420

Page 2

SAMPLE NUMBER VS-A-1A-26 VS-A-1A-14 VS-A-1A-15 VS-A-1A-16

SAMPLE DATE. 10101/98 10101198 10101/98 10101/98

LABORA TORY 10 C8J020122006 C8J020122005 C8J020122008 C8J020122009

OC_TYPE' NORMAL NORMAL NORMAL NORMAL

% SOLIDS' 87.6% 87.7 % 90.1 % 90.0%

UNITS MG/KG MG/KG MG/KG MG/KG

FIELD DUPLICATE OF: VS-A-1A-13
.

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

CADMIUM 0.05 U I 0.05 U I 0.09 I 4.9 I

CHROMIUM 11.4 I 13.4 I 48.3 I 842 I
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SUBJECT: INORGANIC DATA VALIDATION - SELECTED TAL METALS
CTO 252 - NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA
SDG-BR437

SAMPLES: 121Soils/

Overview

VS-1B-13S
VS-1B-17S
VS-2A-20S

VS.1B-14S·
VS-1B-20S
VS-2A-21S

VS-1B-15S
VS-1B-18S
VS-2A-22S

VS-1B-16S
VS-1B-19S
VS-2A-23S

Thesample set for SDG BR437, NAWC Warminster, Warminster, Pennsylvania, consists of twelve (12) soil environmental
samples. One (1) field duplicate pair (VS-1B-17S / VS-1B-20S) was included within this SDG.

The above samples were analyzed for selected (antimony, cadmium, chromium, lead and thallium) Target Analyte List
(TAL) metals. The 'samples were collected by Tetra Tech NUS on November 19, 1998 and analyzed by Quanterra
Environmental Services - Pittsburgh under Naval Facilities Engineering Service Center (NFESC) Quality
Assurance/Quality Control (QNQC) criteria. All analyses were conducted using SW-846 method 6010. A CLP-like
deliverable was provided.

Summary

All analytes were successfully analyzed. The findings offered in this report are based upon a general review of all
available data including data. completeness, holding times, calibration data, laboratory method/preparation blanks,
interference check sample (ICS) results, matrix spike / matrix spike duplicate results, post digestion spike results,
laboratory duplicate results, field duplicate results, laboratory control sample (LCS) results, ICP serial dilution results,
detection limits and analyte quantitation. .'

All analyses were conducted using Inductively Coupled Plasma (ICP) methodologies.

Areas of concern with respect to data quality are listed below.

Major Problems - None.
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• The following contaminants were detected in the method/preparation blanks at the following maximum

concentrations:

Analvte
antimony
chromium(1)

Maximum
Concentration
.1.5 ug/L
0.089 mg/kg

Action
Level- Soil
0.75 mg/kg
0.445 mg/kg

Samples Affected: All

(1) Maximum concentration found in a soil preparation blank.

An action level of 5x the maximum contaminant level has been used to evaluate sample data for blank

contamination. Sample aliquot, percent solids, and dilution factors were taken into consideration when

evaluating for blank contamination. Positive results < the action levels for antimony have been qualified,

"B", as a result of blank contamination. No action was taken for the remaining analyte since either the

results were greater than the action level or were nondetects.

A Contract Required Detection Limit (CRDL) sample was not analyzed for this SDG. Therefore, validation compliances

could not be evaluated.

The matrix spike / matrix spike duplicate (MS/MSD) percent recoveries (%Rs) for antimony were < 30% quality controllimi.

No action was taken since all results were qualified due to blank contamination.

A comparison of field duplicate pair, VS-1B-17S / VS-1B-20S, is included in Appendix C. However, no validation actions

are required as per Region III guidance.

Executive Summary

Laboratory Performance: Several analytes were present in the laboratory method/preparation blanks.

Other Factors Affecting Data Quality: The MS / MSD %Rs for antimony were < 30% quality control limit.
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The data for these analyses were reviewed with reference to the "National Functional Guid!,:ir:es for Inorganic Data
Validation", April 1993 Revision as amended for use within USEPA Region III, and the NFESC document entitled "Navy
Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96).

The text of this report has been formulated to address only those problem areas affecting data qL,c:iity.

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

7~c;
a~G

Joseph A. Samchuck
Quality Assurance Officer

Attachments:

1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as ·reported by the Laboratory
3. Appendix C - Support Documentation.



Data Qualifier Key:

u

B

L

Value is a nondetect as reported by the laboratory.

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

Positive result is considered biased low as a result of MS %R and/or ICP Interference.
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Qualified Analytical Results
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SAMPLE NUMBER: VS-1B-13S VS-1B-14S VS-1B-15S VS-1B-16S

SAMPLE DATE: 11/19/98 11/19/98 11/19/98 11/19/98

LABORATORY 10: C8K200150005 C8K200150006 C8K200150007 C8K200150008

aC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 83.2% 80.1 % 83.7 % 86.3%

UNITS: MG/KG !.JIG/KG MG/KG MG/KG

FIELD DUPLICATE OF:
,

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 0.76 B A 0.62 B A 0.86 B A 0.87 B A

CADMIUM
0.05 0.12 0.16 0.11

CHROMIUM 24.6 31.4 26.2 24.0

LEAD
9.4 14.6 13.0 16.9

THALLIUM
0.88 0.85 U 0.54 0.92



CT0252 - NAWC WARMINSTER
SOil DATA
aUANTERRA
SDG: BR437

Page 2

SAMPLE NUMBER: VS-1B-17S VS-1B-20S VS-1B-18S VS-1B-19S
SAMPLE DATE: 11119198 11119198 11119198 11119198
LABORATORY 10 C8K200150009 C8K200150012 C8K200150010 C8K200150011
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 85.9% 85.3% 85.0% 92.7%

UNITS: MGIKG MGIKG MGIKG MGIKG
FIELD DUPLICATE OF: VS-1B-17S .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
INORGANICS
ANTIMONY 0.54 B A 0.75 B A 0.65 B A 0.75 B A

CADMIUM 0.72 0.69 0.08 0.12

CHROMIUM 49.7 54.9 54.5 23.8

LEAD 11.4 10.4 9.5 16.3

THALLIUM 0.40 U 0.40 U 0.40 0.37 U
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SAMPLE NUMBER: VS-2A-20S VS-2A·21S VS·2A-22S VS-2A-23S
SAMPLE DATE: 11/19/98 11/19/98 11/19/98 11/19/98
LABORATORY 10: C8K200150001 C8K200150002 C8K200150003 C8K200150004
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 823% 81.8% 85.3 % 87.3 %

UNITS: MG/KG MG/KG MG/KG MG/KG
FIELD DUPLICATE OF· .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 0.56 B A 0.69 B A 0.82 B. A 0.47 B A

CADMIUM 0.12 0.09 0.10 0.10

CHROMIUM 16.8 20.8 23.1 20.2

LEAD 18.7 10.1 16.4 25.3

THALLIUM 0.41 U 0.42 U 0.40 U 0.39 U
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TO:

FROM:

G.GLENN

TERRI L. SOLOMON

DATE:

COPIES:

JANUARY 11, 1999

DV FILE

SUBJECT:

SAMPLES:

INORGANIC DATA VALIDATION -TAL METALS
CTO 252 • NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA
SDG-BR438

2/Soils/

Overview

WA-2B-01

lIAqueous/

W-RB-111998

WA-2B-02

The sample set for SDG BR438, NAWC Warminster, Warminster, Pennsylvania, consists of two (2) soil environmental
samples and one (1) rinsate blank. No field duplicate results were included within this SDG.

The above samples were analyzed for Target Analyte List (TAL) metals. The samples were collected by Tetra Tech NUS
on November 19, 1998 and analyzed by Quanterra Environmental Services - Pittsburgh under Naval Facilities Engineering
Service Center (NFESC) Quality Assurance/Quality Control (QAlQC) criteria. All analyses were conducted using SW-846
methods 6010B and 7470Al7471A. A CLP-Iike deliverable was provided.

Summary

All analytes were successfully analyzed. The findings offered in this report are based upon a general review of all
available data including data completeness, holding times, calibration data, laboratory method/preparation blanks,
interference check sample (ICS) results, matrix spike / matrix spike duplicate results, post digestion spike results,
laboratory duplicate results, field duplicate results, laboratory control sample (LCS) results, ICP serial dilution results,
detection limits and analyte quantitation.

All analyses were conducted using Inductively Coupled Plasma (ICP) methodologies.

Areas of concern with respect to data quality are listed below.

Major Problems - None.
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• The following contaminants were detected in the method/preparation/rinsate blanks at the following
maximum concentrations:

Analyte
aluminum(1)
antimony(2)
barium
beryllium
calcium
iron(1)
magnesium(1

)

manganese
sodium(1)
zinc

Maximum
Concentration
1.407 mg/kg
1.6 ug/l
1.0 ug/l
1.1 ug/l
112.4 ug/l
1.443 mg/kg
4.338 mg/kg
1.4 ug/l
2.948 mg/kg
8.8 ug/l

Action
level- Soil
7.035 mg/kg
0.8 mg/kg
0.5 mg/kg
0.55 mg/kg
56.2 mg/kg
7.215 mg/kg
21.69 mg/kg
0.7 mg/kg
14.74 mg/kg
4.4 mg/kg

Samples Affected: All

(1)

(2)

Maximum concentration present in a soil preparation blank.
Maximum concentration present in a rinsate blank.

An action level of 5x the maximum contaminant level has been used to evaluate sample data for blank
contamination. Sample aliquot, percent solids, and dilution factors were taken into consideration when
evaluating for blank contamination. Positive results < the action levels for antimony and beryllium have
been qualified, "S", as a result of blank contamination. No action was taken for the remaining analytes
since either the results were greater than the action level or were nondetects. It should be noted that field
quality control blanks are not qualified for field blank contamination.

• The interfering analytes calcium and magnesium were present in sample WA-2S-01 at concentrations
which were comparable to the levels of calcium arid magnesium in the Interference Check Sample (ICS)
solution. Several analytes namely antimony. barium, cadmium, cobalt. lead, manganese, potassium,
selenium, sodium and thallium were present in the ICS solution at concentrations which exceeded the
Instrument Detection Limit (IOl). Interference affects exist for barium, cadmium, cobalt, potassium,
selenium and thallium. The positive results reported for banum. cadmium and cobalt were qualified as
biased high, "K". The possibility of suppressive affects may be present for potassium. selenium and
thallium. The nondetected results reported for potasSium. selenium and thallium were qualified as biased
low, nUL'.

• The matrix spike I matrix spike duplicate (MSIMSD) percent recovenes (%Rs) for aluminum affecting the
soil matrix were> 125% quality control limit. The posItive results reported for the aforementioned analyte
in the affected samples were qualified as biased high. -K"

• The MS/MSD %Rs for manganese. vanadium and Zinc affecting the SOil matnx were outside the 75-125%
quality control limits. The positive results reported for the aforementlonea analytes In the affected
samples were qualified as estimated. -J". as a result of conflicting noncompliances.

• Laboratory duplicate imprecision (> 35%) was noted for ZinC affecting the SOil matnx The positive results
reported for the aforementioned analyte In the affected samples were qualified as estimated ...J" The
direction of bias could not be determined.
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• The ICP serial dilution percent differences (%Ds) for iron, manganese and vanadium affecting the soil
matrix were> 10% quality control limit. Positive results reported for the aforementioned analytes in the
affected samples were qualified as estimated, "J". The direction of bias could not be determined.

A Contract Required Detection Limit (CRDL) sample was not analyzed for this SDG. Therefore, validation compliances
could not be evaluated.

The MS/MSD %Rs for antimony affecting the soil matrix were < 75% quality control limit. However, no validation actions
were warranted as the sample results reported for antimony were qualified for blank contamination.

Executive Summary

Laboratory Performance: Several analytes were present in the laboratory method/preparation blanks.

Other Factors Affecting Data Quality: Antimony was present in the rinsate blank. The interfering analytes calcium and
magnesium were present in sample WA-2B-01. The MS / MSD %Rs for aluminum, manganese, vanadium and zinc were
outside the 75-125% quality control limits. Laboratory duplicate imprecision (> 35%) was noted for zinc. The ICP Serial
Dilution %Ds for iron, manganese and vanadium were> 10% quality control limit.
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The data for these analyses were reviewed with reference to the "NatiQn"" Functional C:' for Inorganic Data
Validation", April 1993 Revision as amended for use within USEPA Region III, and the NFE;;;;""; l10cument entitled "Navy
Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96).

The text of this report has been formulated to address only those problem areas affecting data quality.

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

Attachments:

1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as reported by the Laboratory
3. Appendix C - Support Documentation



Data Qualifier Key:

U

B

K

UL

J

Value is a nondetect as reported by the laboratory.

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

Positive result is considered biased high as a result of validation noncompliances.

Nondetected result is considered biased low as a result of validation noncompliances.

Positive result is considered estimated as a result of validation noncompliances.



APPENDIX A
Qualified Analytical Results
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WATER DATA
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SDG: BR438
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SAMPLE NUMBER: W-RB-111998
SAMPLE DATE: 11/19/98 II II II
LABORATORY 10: C8K200154004
aC_TYPE: NORMAL
% SOLIDS: 0.0% 100.0% 100.0% 100.0%
UNITS: UG/L
FIELD DUPLICATE OF: ,

RESULT QUAl CODE RESULT QUAl CODE RESULT QUAl CODE RESULT QUAL CODE
INORGANICS
ALUMINUM 13.3 U

ANTIMONY 1.6

ARSENIC 2.0 U

BARIUM 0.50 U

BERYlLIUM 0.20 U

CADMIUM 0.30 U

CALCIUM 8.7 U

CHROMIUM 0.60 U

COBALT 2.7 U

COPPER 1.7 U

IRON 3.3 U

LEAD 097 U

MAGNESIUM 20.5 U

MANGANESE 0.70 U

MERCURY 0.20 U

NICKEL 6.6 U

POTASSIUM 462 U

SelENIUM 2.7 U

SILVER 0.76 U

SODIUM 10.2 U

THALLIUM 3.4 U

VANADIUM 3.2 U

ZINC 1.4 U
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SDG: BR438

Page

SAMPLE NUMBER. WA-2B-Ol WA-2B-02
SAMPLE DATE: 11/19/98 11/19/98 II I I
LABORATORY 10. C8K200154002 C8K200154003
OC_TYPE: NORMAL NORMAL
% SOLIDS 80.8 % 82.7 % 100.0% 100.0 %

UNITS. MGIKG MG/KG
FIELD DUPLICATE OF: .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
INORGANICS

ALUMINUM 142 K 0 7460 K 0

ANTIMONY 0.20 B B 0.41 B B

ARSENIC 0.88 1.6

BARIUM 4.4 K K 29.3

BERYLLIUM 0.10 B A 0.40 B A

CADMIUM 0.19 K K 0.08

CALCIUM 215000 1460

CHROMIUM 1.1 13.1

COBALT 0.74 K K 4.0

COPPER 5.9 8.1

IRON 2360 J I 11400 J I

LEAD 172 17.1

MAGNESIUM 135000 1140

MANGANESE 169 J 01 161 J 01

MERCURY 0.04 U 0.05

NICKEL 4.9 52

POTASSIUM 57.2 UL K 166

SELENIUM 0.33 UL K 0.33 U
-'-----

SILVER 0.09 U 009 U 4_'_ ....
SODIUM 84.8 129

THALLIUM 0.42 UL K 0.68 ----
VANADIUM 38.6 J 01 18.6 J 01

-
ZINC 59.7 J OF 47.1 J OF I ....
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G.GLENN

GRETCHEN A. PHIPPS

DATE:

COPIES:
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DVFILE

SUBJECT:

SAMPLES:

INORGANIC DATA VALIDATION - SELECT METALS AND TAL METALS
CTa 252 - NAWC WARMINSTER, PENNSYVANIA
SAMPLE DELIVERY GROUP SDG - BR415

5/Soils/

Overview

VS-A-1A-04
VS-A-1A-25

21Aqueous/

FB-090398

VS-A-1A-05
VS-A-1B-10

RB-090398

VS-A-1A-06

The sample set SDG BR415, NAWC Warminster, consists of five (5) soil environmental samples.
One (1) field blank (FB-090398) and one (1) rinsate blank (RB-090398) were included within this
SDG.

The soil samples were analyzed for antimony, cadmium and chromium. The aqueous samples
were analyzed for Target Analyte List (TAL) metals. The samples were collected by Tetra Tech
NUS on September 3, 1998 and analyzed by Quanterra Environmental Services under the Naval
Facilities Engineering Service Center (NFESC) Quality Assurance/ Quality Control (QNAC)
criteria. Metals analyses were conducted using SW 846 method 601 OB.

Summary

All analytes were analyzed successfully. The findings in this report are based upon a general
review of all available data. The data was review based on data completeness. holding times,
calibration data, laboratory method/ preparation/field QC blanks, interference check sample (ICS)
results. matrix spike/matrix spike duplicate results. laboratory duplicate results. laboratory control
sample (LCS) results, ICP serial dilution results. detection limits and analyte quanitation.

All analyses were conducted using Inductively Coupled Plasma (ICP) methodologies.

Areas of concern with respect to data quality are listed below.

Major Problems

None.
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The data for these analyses were reviewed with reference to the "National FUl'lctioml1 Guidelines

for Inorganic Data Validation", April 1993 Revision as amended for use within L!;jEP.A. P.~gion 111,

and the NFESC document entitled "Navy Installation Restoration Laboratory UI.:.:..;ity .",'·':Jrance

Guide" (NFESC 2-96).

The text of this report has been formulated to address only those problem areas affecting data

quality.

"I attest that the data referenced herein were validated according to the agreed upon validation

criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

~Tetra Tech NUS
Gretchen A. Phipps
Chemist

Attachments:

1. Appendix A - Qualified Analytical Results

2. Appendix B - Results as reported by the Laboratory

3. Appendix C - Support documentation
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Data Qualifier Key:

U

B

L

UL

Value is nondetect as reported by laboratory.

Positive result is considered to be an artifact of blank coritaminatiorl <lnd should

not be considered present.

Positive result is considered biased low, "L", as a result of technical

noncompliances.

Nondetected result is considered biased tow, ·UL", as a result of technical

noncompliances.



APPENDIX A
Qualified Analytical Results



CT0252 - NAWC WARMINSTER
WATER DATA
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SAMPLE NUMBER: FB-Q90398 RB-090398
SAMPLE DATE: 09/03/98 09/03/98 II II
LABORATORY 10: C81040138011 C81040138012
aC_TYPE: NORMAL NORMAL
% SOLIDS: 0.0% 0.0% 100.0 % 100.0 %
UNITS: UGIl UGIl
FIELD DUPLICATE OF: .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ALUMINUM 13.2 U 13.2 U

ANTIMONY 1.4 U 1.4 U

ARSENIC 2.0 U 2.0 U

BARIUM 0.40 U 0.40 U

BERYLLIUM 0.20 U 0.20 U

CADMIUM 0.40 U 0.40 U

CALCIUM 13.8 B A 26.8 B A

CHROMIUM 1.0 B A 0.60 B A

COBALT 32 U 3.2 U

COPPER 20 U 2.0 U

IRON 9.4 U 94 U

LEAD 1.7 1.3 B A

MAGNESIUM 17.3 U 17.3 U

MANGANESE 018 U 0.18 B A

MERCURY 020 U 0.20 U

NICKEL 8.3 U 8.3 U

POTASSIUM 490 U 490 U

SELENIUM 3.7 U 3.7 U

SILVER 041 0.40 U

SODIUM 26.9 70.9

THALLIUM 4.9 B A 4.7 U

VANADIUM 34 U 3.4 U

ZINC 5.1 U I 5.1 U
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SAMPLE NUMBER VS-A-1A-04 VS-A-1A-05 VS-A-1A-25 VS-A-1A-06
SAMPLE DATE: 09/03/98 09/03/98 09/03/98 09/03/98
LABORATORY 10 C81040138004 C81040138005 C81040138006 C81040138007
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS' 96.6% 80.0 % 80.0% 85.0%

UNITS: MG/KG MG/KG MGIKG MG/KG

FIELD DUPLICATE OF: VS-A-1A-05 .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 1.4 L C 0.17 UL C 0.18 B A 0.17 B A

CADMIUM 11.2 0.17 0.13 0.39

CHROMIUM 266 20.0 22.0 46.1
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SOIL DATA
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SDG: BR415

Page 2

SAMPLE NUMBER: VS-A-1B-10
SAMPLE DATE: 09/03/98 I I II I I
LABORATORY 10: C81040138001
aC_TYPE: NORMAL
% SOLIDS: 70.0% 100.0% 100.0% 100.0%

UNITS: MG/KG
FIELD DUPLICATE OF: .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 16.0 L C

CADMIUM 17.8

CHROMIUM 3520



Quaiifier Codes:

b

c

d

c

f

g

h

k

m

n

o

p

q
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Lab Blank Conwnination

Field Blank Contamination

Calibration ii.e.• % RSDs. %Ds. lCVs. CCVs. RPDs. R.RFs. etc.) Noncomlliiance

MSIMSD Noncotnlliiance

LCS/l.CSD Noncompiiance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceeciance

Ie? Senai Dilution Noncom~iiance

GFAA PDS· GFAA MSA's r <., O.99~

ICP lmen·erence· include ICSAB % R's

lnsD'Umem Calibration Range E:l.ceeciance

Sample Preservation

Inlemal Standard Noncomllliancc

Poor Instl'\lment Perfonnanc~ (i.e.. base-lime drifting)

Uncertainty near detection limit « :! x IDL for inof!anics and < CRQL for organics)

Other problems (can encompass a number of issues)

Surrogates Recovery Noncomlliiance

PcsticitieiPCB Resolution

% Brcaxaown Noncompliance ror DDT anti Endrin.

Pest/PCD % between columns ior positive results.

Non-linear calibrations. tuJ1inI r < 0.995

(correlation coefficient)
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DATE:

COPIES:

JANUARY 11, 1999

DV FILE

SUBJECT:

SAMPLES:

INORGANIC DATA VALIDATION - SELECT METALS
CTa 252 - NAWC WARMINSTER, PENNSYVANIA
SAMPLE DELIVERY GROUP SDG - BR4221BR423

35/Soilsl

Overview

VS-2A-01F
VS-2A-01WE
VS-2A-02S
VS-2A-74F
VS-2A-03WE
VS-2A-Q4WE
VS-2A-05WE
VS-2A-Q7F
VS-2A-09S
VS-2A-12S
VS-2A-14S
SB-03-1707

VS-2A-01FE
VS-2A-02F
VS-2A-02WE
VS-2A-03F!:
VS-2A-04F
VS-2A-05F
VS-2A-06F
VS-2A-07S
VS-2A-10S
VS-2A-75S
S8-03-101398
S8-03-18

VS-2A-01S
VS-2A-02-FE
VS-2A-03F
VS-2A-03S
VS-2A-04S
VS-2A-05S
VS-2A-06S
VS-2A-Q8S
VS-2A-11S
VS-2A-13S
S8-03-17

The sample set SDG 8R42218R423, NAWC Warminster, consists of thirty-five (35) soil
environmental samples.

The samples designated with F and FE, with exception of VS-2A-03F, were analyzed for
antimony, cadmium and lead. The samples designated with S and WE and sample VS-2A-03F
were analyzed for antimony, cadmium, copper, lead, silver and zinc. Samples S8-101398, S8
03-17, S8-03-1707 and S8-03-18 were analyzed for lead. The samples were collected by Tetra
Tech NUS on October 13 and 14, 1998 and analyzed by Quanterra Environmental Services under'
the Naval Facilities Engineering Service Center (NFESC) Quality Assurance/ Quality Control
(QAlAC) criteria. Metals analyses were conducted using SW 846 method 6010B.

Summary

All analytes were analyzed successfully. The findings in this report are based upon a general
review of all available data. The data was review based on data completeness, holding times,
calibration data, laboratory methodl preparation blanks. interference check sample (ICS) results,
matrix spike/matrix spike duplicate results. laboratory duplicate results, laboratory control sample
(LCS) results, ICP serial dilution results, detection limits and analyte quanitation.

All analyses were conducted using Inductively Coupled Plasma (ICP) methodologies.

Areas of concern with respect to data quality are listed below.



MEMO TO:
DATE:

G. GLENN- PAGE 2
JANUARY 11, 1999

Major Problems

None.

Minor Problems

• The following contaminates were detected in the laboratory blanks at the following maximum

concentrations:

Samples Affected: All

Analyte
Antimony
Copper1

)

Lead(1
)

linc(1
)

Maximum
Concentration
2.4~g/L

0.057 mg/kg
0.262 mg/kg
0.907 mg/kg

Action
Level (soil)
1.2 mg/kg
0.285 mg/kg
1.31 mg/kg
4.535 mg/kg

(1) Maximum concentration present in preparation blank.

An action level of 5X the maximum contaminant level has been used to evaluate the

sample data for blank contamination. Samples aliquot, percent solids and dilution factors

were taken into consideration when evaluating for blank contamination. Positive results <

the action level for antimony were qualified, "S", as a result of blank contamination. No

action was taken for the remaining analytes since either the results were greater than the

action level or were nondetects.

• The Matrix Spike/Matrix Spike Duplicate (MS/MSD) Percent Recoveries (%Rs) for antimony

and silver were <75% quality control limit. The positive results reported for antimony and

silver were qualified as biased low, "L". The nondetected results reported for silver were

qualified as biased low, NUL".

• The MS/MSD %Rs for cadmium and lead were >125% quality control limit. The positive

results reported for cadmium and lead were qualified as biased high. "K".

The Contract Required Detection Limit (CRDL) standards were not analyzed for this SDG.

Executive Summary

Laboratory Performance: Antimony, copper, lead and ZinC were present in the laboratory

blanks.

Other Factors Affecting Data Quality: The MS/MSD %Rs for antimony, cadmium, lead and

silver were outside the 75-125% quality control limit.
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Data Qualifier Key:

U

B

L

UL

K

Value is nondetect as reported by laboratory.

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

Positive result is considered biased low, "L", as a result of technical
noncompliances.

Nondetected result is considered biased low, "UL", as a result of technical
noncompliances.

Positive result is considered biased high, "K", as a result of technical
noncompliances.



APPENDlXA
Qualified Analytical Results
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SAMPLE NUMBER: VS-2A-01F VS-2A-01FE VS-2A-01S VS-2A-01WE

SAMPLE DATE: 10/14/98 10/14/98 10/14/98 10/14/98

LABORATORY 10: C8J 150136024 C8J 150136004 C8J 150136016 C8J150136030

aC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 81.0% 83.0% 87.0 % 82.0 %

UNITS: MG/KG MGIKG MG/KG MG/KG

FIELD DUPLICATE OF: .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 088 B A 1.5 L 0 4.9 L 0 1.0 B A

CADMIUM 1.7 K 0 2.1 K 0 20.3 K 0 0.62 K 0

COPPER
386 12.3

LEAD 21.1 K 0 72.7 K 0 420 K 0 11.4 K 0

SILVER
13.7 L 0 0.05 UL 0

ZINC
688 43.8
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SAMPLE NUMBER: VS-2A-02F VS-2A-02FE VS-2A-02S VS-2A-02WE

SAMPLE DATE: 10/14198 10/14/98 10/14/98 10/14/98

LABORATORY 10 C8J150136025 C8J150136005 C8J150136017 C8J150136031

aC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 80.0 % 81.0 % 83.0 % 78.0%

UNITS: MG/KG MG/KG MG/KG MGIKG

FIELD DUPLICATE OF:
.

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS
ANTIMONY 1.2 B A 2.1 L D 1.3 B A 28.9 L D

CADMIUM 2.8 K D 3.6 K D 0.61 K D 28.6 K D

COPPER
9.7 666

LEAD 83.9 K D 95.6 K D 19.5 K 0 624 K 0

SILVER
0.05 UL 0 50.6 L 0

ZINC
41.1 1560
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SAMPLE NUMBER: VS-2A-03F VS-2A-74F VS-2A-03FE VS-2A-03S

SAMPLE DATE: 10/14/98 10/14/98 10/14/98 10/14/98

LABORATORY 10: C8J150136026 C8J150136029 C8J 150136006 C8J150136018

aC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 79.0 % 80.0% 84.0% 880 %

UNITS: MG/KG MG/KG MG/KG MG/KG

FIELD DUPLICATE OF: VS-2A-03F .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 55 L I 0 5.4 L 0 1.7 L 0 4.9 L 0

CADMIUM 12.1 K 0 13.3 K 0 2.4 K 0 6.7 K 0

COPPER 7980
121

LEAD
245 K D 572 K 0 662 K 0 261 K 0

SILVER
14.3 L 0

5.2 L 0

ZINC
446

377

)
~

..;.
r
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SAMPLE NUMBER VS-2A-03WE VS-2A-04F VS-2A-04S VS-2A-04WE

SAMPLE DATE· 10/14/98 10/14/98 10/14/98 10/14/98

LABORATORY 10 C8J150136001 C8J 150136027 C8J150136019 C8J150136002

QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS 83.0 % 91.3% 85.0 % 83.0%

UNITS· MG/KG MG/KG MG/KG MG/KG

FIELD DUPLICATE OF: ,

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 1.2 B A 0.81 B A 089 B A 7.3 L 0

CADMIUM 1.2 K 0 0.48 K D 0.94 K D 11.1 K D

COPPER 18.9 82 487

LEAD 54.4 K D 11.2 K D 12.8 K D 268 K D

SILVER 0.12 L D 0.05 UL D 21.4 L D

ZINC
596 30.2 1170
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SAMPLE NUMBER VS-2A-05F VS-2A-05S VS-2A-05WE VS-2A-06F
SAMPLE DATE: 10/14/98 10/14/98 10/14/98 10/14/98
LABORATORY 10: C8J150136028 C8J150136020 C8J150136003 C8J150136014
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 80.0 % 82.0 % 81.0 ./~ 87.0%

UNITS: MG/KG MG/KG MG/KG MG/KG
FIELD DUPLICATE OF: .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 0.91 B A 8.5 L 0 058 B A 0.92 B A

CADMIUM 0.56 K D 15.0 K 0 0.14 K D 1.9 K 0

COPPER 315 9.3

LEAD 14.6 K D 449 K D 16.2 K D 62.0 K O·

SILVER 16.4 L D 0.05 UL D

ZINC 1130 33.7

c
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SAMPLE NUMBER: VS-2A-06S VS-2A-07F VS-2A-07S VS-2A-08S
SAMPLE DATE: 10/14/98 10/14198 10/14198 10/14/98
LABORATORY ID: C8J150136021 C8J150136015 C8J150136022 C8J150136023
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 81.0% 87.0% 83.0% 85.0%

UNITS: MG/KG MG/KG MG/KG MG/KG
FIELD DUPLICATE OF: .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
INORGANICS

ANTIMONY 047 B A 0.63 B A 0.99 B A 0.77 B A

CADMIUM 026 K D 0.40 K D 0.51 K D 0.78 K D

COPPER 5.7 23.4 12.9

LEAD 13.7 K D 21.8 K 0 17.2 K 0 25.7 K 0

SILVER 0.05 UL D 0.05 UL 0 0.05 UL 0

ZINC 32.2 37.2 63.1
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SAMPLE NUMBER. VS-2A-09S VS-2A-l0S VS-2A-llS VS-2A-12S

SAMPLE DATE: 10/14/98 10/14/98 10/14/98 10/14/98

LABORATORY ID: C8J150136007 C8J150136008 C8J150136009 C8J150136010

aC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 90.0 % 82.0 % 89.0 % 88.0%

UNITS: MG/KG MG/KG MG/KG MG/KG

FIELD DUPLICATE OF:
.

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 0.80 B A 111 L D 1.3 B A 0.39 B A

CADMIUM 0.21 K D 26.1 K D 1.1 K D 0.06 K D

COPPER 10.2 1280 200 10.6

LEAD
11.8 K D 6650 K D 28.0 K D 4.4 K D

SILVER 0.04 UL D 90.7 L D 0.33 L D 0.05 UL D

ZINC no 3000 337 16.2



CT0252 - NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR423

Page 8

SAMPLE NUMBER. VS-2A-75S VS-2A-13S VS-2A-14S

SAMPLE DATE: 10/14/98 10/14/98 10/14/98 //

LABORATORY 10 C8J150136013 C8J150136011 C8J150136012

ac_TYPE NORMAL NORMAL NORMAL

% SOLIDS. 95.5 % 91.3 % 84.0 % 100.0%

UNITS MG/KG MG/KG MG/KG

FIELD DUPLICATE OF. VS-2A-12S·D .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 0.59 B A 0.96 B A 4.7 L D

CADMIUM 0.27 K D 1.2 K D 6.9 K 0

COPPER 10.5 16.1 155

LEAD
13.2 K 0 59.9 K 0 295 K D

SILVER
0.14 L D 0.26 L D 7.3 L 0

ZINC
35.7 59.8 434
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SAMPLE NUMBER: SB-03-17 SB-03-1707 SB-03-18 SB-03-101398
SAMPLE DATE: 10/13/98 10/13/98 10/13/98 10/13/98
LABORATORY 10: C8J140115001 C8J140115002 C8J140115003 C8J140115004
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 85.0 % 90.0% 63.0% 82.0%

UNITS: MG/KG MG/KG MGIKG MG/KG

FIELD DUPLICATE OF: 58-03-18 ,

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

LEAD 119 K I 0 17.5 K I 0 200 K I 0 119 K I 0

c·
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LabBlanlt Contamination

Field Blank Contamination

Calibration ii.e.• % RSDs. %D~ lC"s. CCVs. FJ'Ds. RRfs. etc.) Noncompiiance

MSIMSD Noncompliance

LCSlLCSD Noncom~iiance

Lab Ou~licate ImpRcision

Field Duplicate ImPRcisioD

Holdm, Time Exceeciance

ICP Semi Dilution Noncom~iiance

GFAA PDS - GFAA MSA's r <. O"99~

ICP Inlen"eRnce - include lCSAB % R's

lnsD"Ument Calibration R~e E~ceeciance

Sample Prnc:rvaticm

In=nal Standard Noncompliance

Poor InstrUment Perfonnanc~ (i.e_ base-lime driftina)

Unccnaint)' near detection limn « :! x IDL for ino,"!anics and < CRQL for organics)

Ocbcr problems (can encompass a number of issues)

SUlTD,atc:s Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance: ior DDT and Endrin.

PCSlIPCD % between columns ior positive results.

Non-linear calibntions. runin& r < Q.99~

(ccnnlation coefficient)
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TO:

FROM:

G.GLENN

GRETCHEN A. PHIPPS

DATE:

COPIES:

JANUARY 11, 1999

DVFILE

SUBJECT:

SAMPLES:

INORGANIC DATA VALIDATION - SELECT METALS
CTa 252 - NAWC WARMINSTER, PENNSYVANIA
SAMPLE DELIVERY GROUP SDG - BR416

13/Soils/

Overview

VS-A-1A-01
VS-A-1B-08
VS-A-1A-Q3
VS-A-1 B-03
VS-A-1B-24

1/Aqueous/

RB-Q90298

VS-A-1B-06
VS-A-1B-09
VS-A-1B-01
VS-A-1B-04

VS-A-1B-07
VS-A-1A-02
VS-A-1B-02
VS-A-18-05

The sample set SDG BR416, NAWC Warminster, consists of thirteen (13) soil environmental
samples. One (1) rinsate blank (RB-Q90298) was included within this SDG.

All samples were analyzed for antimony, cadmium and chromium. The samples were collected by
Tetra Tech NUS on September 2,1998 and analyzed by Quanterra Environmental Services under
the Naval Facilities Engineering Service Center (NFESC) Quality Assurance/ Quality Control
(QNAC) criteria. Metals analyses were conducted using SW 846 method 6010B.

Summary

All analytes were analyzed successfully. The findings in this report are based upon a general
review of all available data. The data was review based on data completeness, holding times,
calibration data, laboratory method/ preparation/field QC blanks, interference check sample (ICS)
results, matrix spike/matrix spike duplicate results, laboratory duplicate results, laboratory control
sample (LCS) results, ICP serial dilution results, detection limits and analyte quanitation.

All analyses were conducted using Inductively Coupled Plasma (ICP) methodologies.

Areas of concern with respect to data quality are listed below.

Major Problems

None.
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The data for these analyses were reviewed with reference to the "National Functional Guidelines
for Inorganic Data Validation", April 1993 Revision as amended for use within US:':PA R;:;'Jion III,
and the NFESC document entitled "Navy Installation Restoration Laboratory Quailty A33~;;'d;:ce

Guide" (NFESC 2-96).

The text of this report has been formulated to address only those problem areas affecting data
quality.

"I attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

Attachments:

1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as reported by the Laboratory
3. Appendix C - Support documentation



MEMO TO:
DATE:

G. GLENN- PAGE 4
JANUARY 11, 1999

Pin-01-9-047

Data Qualifier Key:

u

8

L

Value is nondetect as reported by laboratory.

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

Positive result is considered biased low, "Ln
, as a result of technical

noncompliances.
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Qualified Analytical Results



CT0252 - NAWC WARMINSTER
WATER DATA
QUANTERRA

SDG: BR416

Page

SAMPLE NUMBER: RB-090298

SAMPLE DATE: 09/02198 I I II II

LABORATORY 10: C81030123014

aC_TYPE: NORMAL

% SOLIDS: 0.0% 100.0% 100.0% 100.0 %

UNITS: UG/L

FIELD DUPLICATE OF:
.

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS

ANTIMONY 2.4 B A

CADMIUM 0.40 U

CHROMIUM 050 U



CT0252 - NAWC WARMINSTER
SOil DATA
QUANTERRA
SOG: BR416

Page

SAMPLE NUMBER VS-A-1A-Ol VS·A-1B-06 VS-A-1B·07 VS·A-1B·08

SAMPLE DATE' 09/02198 09/02198 09/02198 09102198

LABORATORY 10 C81030123011 C81030123007 C81030123008 C81030123009

aC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS 83.0% 60.0% 85.0% 87.0 %

UNITS: MG/KG MG/KG MG/KG MG/KG

FIELD DUPLICATE OF:
.

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS
ANTIMONY 0.23 B A 8.8 L D 0.70 B A 0.76 B A

CADMIUM 0.05 U 46.8 0.24 U 0.23 U

CHROMIUM
, 13.9 1860 25.9 26.3



CT0252 - NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR416

Page 2

SAMPLE NUMBER: VS-A-1B-09
SAMPLE DATE 09/02198 II II II
LABORATORY 10: C81030123010
aC_TYPE: NORMAL
% SOLIDS: 78.0 % 100.0 % 1000% 100.0 %
UNITS: MG/KG
FIELD DUPLICATE OF: .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
INORGANICS
ANTIMONY 15.2 L D

CADMIUM 60.5

CHROMIUM 4600



Quaiifier Codes:

b

c

d

e

f

g

h

m

n

o

p

q

u

v

Lab Blank Conwnination

Field Blank Conwnination

Calibration ii.e., % RSD$. %D$. lCY5. eCV5. RPD$. RRf$. etc.) Noncompiiance

MSIMSD Noncompliance

LCSI1..CSD Noncompiiance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holdin~ Time uceetW1CC

ICP Seriai Dilution 'Noncompiiance

GFAA PDS· GFAA MSA's r <, O.99~

ICP Inten'erence· include ICSAB % R'$

Il\SUl1mem Calibration Range ElI.ceeQance

Sample PrnCTVauon

Internal Standani 'Noncompliance

Poor InsC'Ument Perfonnanc~ (i.e~ base-lime drifting)

Unc:cnainty near detection limn « :! x IDL. for inor'l!anics and < CRQL for organics)

Other problems (can encompus a number of issues)

SWTtl~ates Recovcry Noncompliance

Pcsticicie':PCl3 Resolution

% Breakaown Noncompliance ior DDT ana Endrin.

pest/pce % betwcen columns ior positive results.

Non·linear calibntions. tuIlinI r < Q.99S
(correlation coefficient)
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SUBJECT:

SAMPLES:

INORGANIC DATA VALIDATION - SELECT METALS
CTa 252 - NAWC WARMINSTER, PENNSYVANIA
SAMPLE DELIVERY GROUP SDG - BR419

6/Soils/

Overview

SB-08-26
SS-08-25

1/Aqueous/

FB-092998

SS-Q8-23
SS-08-26

SS-08-24
SS-08-27

The sample set SDG BR419, NAWC Warminster, consists of six (6) soil environmental samples.
One (1) field blank (FB-092998) was included within this SDG.

All samples were analyzed for lead. The samples were collected by Tetra Tech NUS on
September 29,1998 and analyzed by Quanterra Environmental Services under the Naval
Facilities Engineering Service Center (NFESC) Quality Assurance/ Quality Control (QNAC)
criteria. Lead analyses were conducted using SW 846 method 6010B. .

Summary

All analytes were analyzed successfully. The finding in this report are based upon a general
review of all available data. The data was review based on data completeness. holding times,
calibration data, laboratory method/ preparation/field QC blanks. interference check sample (ICS)
results, matrix spike/matrix spike duplicate results, laboratory duplicate results. laboratory control
sample (LCS) results, ICP serial dilution results, detection limits and analyte quanitation.

All analyses were conducted using Inductively Coupled Plasma (ICP) methodologies.

Areas of concern with respect to data quality are listed below.

Major Problems

None.
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Minor Problems

• The ICP Serial Dilution Percent Difference (%0) for lead affecting U';8 soil "'la,~ix '/:as >10%
quality control limit. The positive results reported for lead were qualified as estimated, "J".
The direction of bias could not be determined.

The Contract Required Detection Limit (CRDL) standards were not analyzed for with this SDG.

Executive Summary

Laboratory Perfonnance: None.

Other Factors Affecting Data Quality: The ICP Serial Dilution %0 for lead affecting the soil
matrix was >10% quality control limit
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The data for these analyses were reviewed with reference to the "National Functional Guidelines
for Inorganic Data Validation", April 1993 Revision as amended for use within USEPA Region III,
and the NFESC document entitled "Navy Installation Restoration Labora;ory Qua:iry Assurance
Guide" (NFESC 2-96).

The text of this report has been formulated to address only those prcblem area!; aff'?ctin;) data
quality.

"I attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

t~O-~
Tetra Tech NUS
Gretchen A. Phipps
Chemist

Gfl<&
tetra Tech NUS
Joseph A. Samchuck
Quality Assurance Officer

Attachments:

1. Appendix A - Qualified Analytical Results
2. Appendix 8 - Results as reported by the Laboratory
3. Appendix C - Support documentation
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Data Qualifier Key:

u

J

Value is nondetect as reported by laboratory.

Positive result is considered estimated, "J", as a result of technical

noncompliances.



APPENDIX A
Qualified Analytical Results



CT0252 - NAWC WARMINSTER
WATER DATA
QUANTERRA
SDG: BR419

Page

SAMPLE NUMBER FB-092998
SAMPLE DATE 09129198 II II II
LABORATORY 10· C813OO117007

aC_TYPE: NORMAL

% SOLIDS 0.0% 100.0% 100.0% 100.0%

UNITS: UG/L

FIELD DUPLICATE OF: .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS
LEAD 1.1 U I I I I



CT0252 - NAWC WARMINSTER
SOIL DATA
QUANTERRA
SDG: BR419

Page

SAMPLE NUMBER: SB-08-26 SS-08-23 SS-08-24 SS-08-25

SAMPLE DATE: 09/29/98 09129/98 09/29/98 09/29/98
LABORATORY 10: C81300117006 C81300117002 CB13OO117004 C81300117001
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 88.0 % 91.8% 91.1 % 91.0%

UNITS: MG/KG MG/KG MG/KG MG/KG

FIELD DUPLICATE OF: ,

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
INORGANICS
LEAD 1.9 J I I 2100 J I I 487 J I I 125 J I I



CT0252 - NAWC WARMINSTER
SOIL DATA
QUANTERRA
SDG: BR419

Page 2

SAMPLE NUMBER 55-08-26 55-08-27
SAMPLE DATE: 09/29/98 09129/98 II II
LABORATORY 1D. C81300117005 C81300117003
aC_TYPE: NORMAL NORMAL
cw, SOLIDS 90.8% 92.7 % 100.0 % 100.0%

UNITS· MG/KG MG/KG

FIELD DUPLICATE OF: .
- RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

INORGANICS
LEAD 164 J I I 1940 J I I I I



auaiifier Codes:

b

c

d

e

f

g

h

Lab Blank Contamination

Field Blank Contamination

Calibration ii.e.. % RSDs. %Ds.ICVs. CCVs. RPDs. RRFs. etc.) Noncompiiance

MSIMSD Noncompliance

LCSI1..CSD Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time uceeciance

ICP Seriai Dilution Noncompiiance

GFAA POS - GFAA MSA's r <, O.99~

ICP Inu:n·crence - include ICSAB % R's

m

n

o

p

q

r

s

u

y

•

lnsvumcnt Calibration RlU\ie E)\.cecciancc

Sample Preservation

Internal Slandard Noncompliance

Poor InsC'Ument Performanc~ (i.e.. base-lime drifting)

Uncertainty near dctection limit « :! x IDL for ino~anics and < CRQL for organics)

Other problems (can encompass B number of issues)

Suntl!!ates Recovery Noncompliance

PcsticicieiPCB Resolution

% Bn:akaown Noncompliance ior DDT ana Endrin.

Pesv'PCD % between columns ior positive rcsults.

Non-lincar calibrations. tuning r < O.99S
(correlation coefficient.l



Tetra Tech NUS INTERNAL CORRESPONDENCE

C-PITT-01-9-058

TO:

FROM:

GARTH GLENN

SEAN NIXON

DATE:

COPIES:

JANUARY 25, 1999

DVFILE

SUBJECT:

SAMPLES:

ORGANIC DATA VALIDATION - SELECTED SEMIVOLATILES
CTO 252 NAWC WARMINSTER
SDG- BR425

9/Solid

Overview

VS-2A-18S
VS-2C-02S

1/Aqueous

W-RB-102098

VS-2A-77S
VS-2C-03S

VS-2A-19S
VS-2C-04S

VS-2C-01 F
VS-2C-10F

VS-2C-01S

The sample set for CTO 252 Warminster, SDG BR425, consists of nine (9) solid environmental sample
and one (1) aqueous Rinse Blank. The field crew specified samples VS-2C-01F and VS-2A-18S for
Matrix Spike/ matrix Spike Duplicate (MS/MSD) analysis. Two field duplicate pairs, samples VS-2A
18SNS-2A-77S and VS-2C-01FNS-2C-10F, were included in this Sample Delivery Group (SDG).

The rinse blank was analyzed for benzo(a)pyrene, benzo(g,h,i)perylene, and indeno(123-cd)pyrene.
Samples VS-2A-18S, VS-2A-19S, and VS-2A-77S were analyzed for benzo(ghi)perylene and
indeno(1.2.3-cd)pyrene. Samples VS-2C-01F, VS-2C-10F, VS-2C-01S, VS-2C-02S, VS-2C-03S, and VS
2C-04S were analyzed for benzo(a)pyrene. The samples were collected by Tetra Tech NUS on October
20. 1998 and analyzed by Quanterra - Pittsburgh under Naval Facilities Engineering Service Center
(NFESC) Quality Assurance/Quality Control (QNQC) criteria. The semivolatile analyses were conducted
according to SW-846 Method 8270C.

Summary

All analytes were successfully analyzed. The findings offered in this report were based upon a general
review of all available data including data completeness. holding times. GCMS tuning, calibration data.
laboratory and field quality control blank results. Matrix Spike (MS)/ Matrix Spike Duplicate (MSD)
analyses, surrogate spike recoveries, internal standards performance, Laboratory Control Sample (LCS)
analyses, field duplicate results, compound identification and quantification, detection limits. and
Tentatively Identified Compounds (TIC) evaluation.
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Areas of concern with respect to data quality are listed below.

Major Problems

None.

Minor Problems

Poor field duplicate preCISIon was noted the sample pair VS-2A18SNS-2A-77S for both
benzo(g,h,I)perylene (RPD 157%) and indeno(1,2,3)perylene (164%). The positive results in the
aforementioned samples were qualified as estimated. J.

Positive results below the Contract Required Quantitation Limit (CRQL) were qualified as estimated, J.

The electronic data did not report results for the rinse blank analysis. The data reviewer amended the
electronic data to reflect the values reported on the Form I.

Field duplicate comparisons are presented in Appendix C. No action was taken for field duplicate pair VS
2C-01 FNS-2C-1 OF.

Noncompliances were noted in the LCS and MS/MSD analyses for non-target compounds.

Executive Summary

Laboratory Performance: The electronic data did not report results for the rinse blank analysis.

Oth r Factors Affecting Data Quality: None.
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The data for these analyses were reviewed with reference to the "National Functional GL:ldelines for
Inorganic Data Validation", April 1993 Revision as amended for use within USEPA Region ill, and the
NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC
2/96).

The text of this report has been formulated to address only those problem areas affecting data quality.

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

Sean T. Nixon
Chemist/Data Validator
Tetra Tech NUS

/"\ ~..

L ,,/l1i /
JpSeph A. Sar&nuck

tOuality Assurance Officer
Tetra Tech NUS

Attachments:

1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as reported by the Laboratory
3. Appendix C - Support Documentation.



DATA QUALIFIER TABLE:

U Value is a nondetect as reported by the laboratory.

J Positive result is considered estimated for various technical noncompliances.



APPENDIX A
Qualified Analytical Results



CT0252 . NAWC WARMINSTER
WATER DATA
aUANTERRA
SDG: BR425 .

Page

SAMPLE NUMBER W-RB-102098

SAMPLE DATE 10120198 I I II I I

LABORATORY 10. C8J210117014

aC_TYPE: NORMAL

'll> SOLIDS: 00 'll> 100.0% 100.0% 100.0 %

UNITS: UG/l

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

SEMIVOLATILES

BENZOIAIPYRENE 10 U

BENZOIG H IlPERYLENE 10 U
.

INDENOII 23-CDIPYRENE 10 U



CT02' NAWC WARMINSTER
SOIL DATA
QUANTERRA
SDG: BR425

Page

SAMPLE NUMBER: VS-2A-18S VS-2A-77S VS-2A-19S VS-2C-01F
SAMPLE DATE: 10/20/98 10/20/98 10/20/98 10/20/98
LABORATORY 10. C8J210117006 C8J210117007 C8J210117005 C8J210117008
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 86.0% 85.0% 83.0% 87.0%

UNITS: UG/KG UGIKG UG/KG UG/KG

FIELD DUPLICATE OF: VS-2A-18S

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
SEMIVOLATILES

BENZO(AjPYRENE 250 J . P

BENZO(G,H,ljPERYLENE 530 J G 64 J GP 440

INDENO(1,2,3-CD)PYRENE 690 J G 69 J GP 480



CT0252 - NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR425

Page 2

SAMPLE NUMBER: VS-2C-10F VS-2C-01S VS-2C-02S VS-2C-03S

SAMPLE DATE: 10/20/98 10/20/98 10/20/98 10/20/98

LABORATORY 10: C8J210117013 C8J210117009 C8J210117010 C8J210117011

aC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 91.2 % 85.0% 90.8 % 85.0%

UNITS: UGIKG UG/KG UG/KG UG/KG

FIELD DUPLICATE OF: VS-2C-01F

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

SEMIVOLATILES

BENlO(A)PYRENE 260 J I P 790 I 360 U I 47 J I . P



CT0252 - NAWC WARMINSTER
SOIL DATA
QUANTERRA
SDG: BR425

Page 3

SAMPLE NUMBER: VS-2C-04S
SAMPLE DATE: 10/20/98 1 1 1 1 1 1
LABORATORY ID: C8J210117012
QC_TYPE: NORMAL
% SOLIDS: 85.0 % 100.0 % 100.0 % 100.0 %
UNITS: UG/KG

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
SEMIVOLATILES

BENZO(A)PYRENE 1300 I I I I
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TO:

FROM:

Tetra Tech NUS

MR. G. GLENN

JUSTIN ORBICH

FER 1~ ''"'99 .' __
INTERNAL CORRES?~JNDENCE

PITT-01-9-168

DATE: FEBRUARY 11, 1999

COPIES: DV FILE

SUBJECT:

SAMPLES:

ORGANIC DATA VALIDATION - VOAlSVOAlPESTlPCB
CT0252, NAWC WARMINSTER
SDG BR438

21Aqueous

OVERVIEW

W-RB-111998

21Solid

WA-2B-01

W-TB-111998*

WA-2B-Q2

The sample set for CTO 252, SDG BR438, Naval Air Warfare Center (NAWC) Warminster consists
of one (1) rinsate blank (designated RB), one (1) trip blank (designated TB), and two (2) solid
environmental samples. The samples were analyzed for Target Compound List (TCl) volatile,
semivolatile, pesticide, and Polychlorinated Biphenyl (PCB) organic compounds. The sample
designated (*) was analyzed for TCl volatile organic compounds only. No field duplicate pairs were
included in this SDG.

The samples were collected by Tetra Tech NUS, Inc. on November 19111
, 1998 and analyzed by

Quanterra. All analyses were conducted in accordance with Naval Facilities Engineering Service
Center (NFESC) Quality Assurance/Quality Control (QAlQC) criteria, and SW 846 Method 8260B,
8270C, 8081A, and 8082 analytical and reporting protocols.

All compounds were successfully analyzed. The findings offered in this report are based upon a
general review of all available data including data completeness, holding times until
extraction/analysis, GC/MS tuning and system performance, initial and continuing calibration data,
laboratory and field quality control blank results, surrogate spike recoveries, Matrix Spike/Matrix
Spike Duplicate (MS/MSD) results, laboratory Control Sample (lCS) results, internal standard
performance, and compound identification and quantitation.

Areas of concem are listed below.

Major Problems

• In the pesticide/PCB fraction, the Matrix Spike/Matrix Spike Duplicate (MS/MSD) and the
Laboratory Control Sample (lCS) yielded Percent Recoveries (%Rs) below ten percent (10%)
for endrin aldehyde. The nondetected results were rejected (UR) for the aforementioned
compound.
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• The following compounds were detected in the laboratory method and/or fi!:ld CL:3iity control
blanks at the maximum concentrations indicated below:

Compound
Acetone(1)
Chloroform(1)
4-Methyl-2-pentanone
Methylene chloride(2)

(I) Trip Blank
(2) Rinsate Blank

Concentration
3.1~g/L

9.7~g/L

1.4~g/kg

3.3~g/L

Soil Action Level
31.0~g/L

48.5~g/L

7.0~g/kg

33.0~g/L

Sample aliquot, dilution factors, and percent moisture were taken into consideration during the
application of the action level. Positive results for acetone reported at concentrations below the
action levels were qualified (B) as a result of blank contamination. It should be noted that field
quality control blanks are not qualified based on field quality control blank contamination.

• In the volatile fraction, the continuing calibration Percent Differences (%Os) exceeded the 50%
quality control limit for 2-butanone in samples W-TB-111998 and W-RB-111998. The
nondetected results were qualified as estimated (UJ). The direction of bias is unknown.

• In the volatile fraction, the surrogate Percent Recovery (%R) exceeded the quality control limit
for 1,2-dichloroethane-d4 in sample WA-2B-01. The nondetected results were qualified as
estimated (UJ). The direction of bias is unknown.

• In the semivolatile fraction, sample WA-2S-Q1and WA-2S-Q2 were outside the holding time until
analysis by eleven (11) days. The positive and nondetected results were qualified as estimated
(J) and (UJ), respectively. The direction of bias is unknown.

• In the pesticide/PCS fraction, sample WA-2S-01and WA-2S-Q2 were outside the holding time
until extraction by eleven (11) days. The positive and nondetected results were qualified as
estimated (J) and (UJ), respectively. The direction of bias is unknown.

• In the pesticide fraction, the continuing calibration %Ds on 12-15-98 at 1216 exceeded the 30%
quality control limit for 4,4'-000, 4,4'-DDT, and methoxychlor. The positive and nondetected
results were qualified as estimated (J) and (UJ), in the affected samples.

In the PCS fraction, the continuing calibration %D on 12-3-98 at 1640 exceeded the quality
control limits for AROClOR-1221. The nondetected results were qualified as estimated (UJ), in
the affected samples.

• Several samples contained positive results for compounds below the contract required
quantltation limits (CROl). These results were qualified as estimated (J). The direction of bias
is unknown.

In the volatile fraction. the initial and continuing calibration Percent Relative Standard DeViation
(%RSD) and %0 exceeded the quality control limit for acetone. No action was warranted due to
prior qualification for blank contamination.
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In the volatile fraction, the continuing calibration %0 exceeded the 25% quality cuntrol limit for 2
butanone. No action was warranted since the %0 did not exceeded 50% and Ol1lj r.:::Jetected
results were reported.

In the volatile fraction, the surrogate %Rs exceeded the quality control limits tor 1,2-dichlorethane
d4 and 4-bromofluorobenzene. No action was warranted due to prior qualificalion for blank
contamination.

In the volatile fraction, several Matrix Spike/Matrix Spike Duplicate (MS/MSD) %Rs and Relative
Percent Differences (RPDs) were outside the quality control limit. No action is warranted on
MS/MSD data alone, as per the Functional Guidelines.

In the volatile fraction, several Laboratory Control Sample (LCS) %Rs and RPDs were below the
quality control limit. No action is warranted on LCS data alone, as per the Functional Guidelines.

In the volatile fraction, elevated detection limits were reported due to a 5X dilution in samples WA
2B-01 and WA-2B-02.

In the semivolatile fraction, all the surrogate yielded a recovery of zero (0) percent in sample WA
2B-01. No action was warranted due to the aforementioned sample being diluted 40X.

In the semivolatile fraction, the surrogate %R exceeded the quality control limit for nitrobenzened5
in sample WA-2B-02. No action was warranted since only one surrogate is outside the quality
control limit.

In the semivolatile fraction, the LCS %R exceeded the quality control limit for
hexachlorocylcopentadiene. No action is warranted on LCS data alone, as per the Functional
Guidelines,

In the semivolatile fraction, all the MS/MSD compounds yielded zero percent (0%) recoveries. No
action was warranted due sample WA-28-01 being diluted 40X.

In the semivolatile fraction, elevated detection limits were reported due to a 40X dilution in sample
WA-2B-Q1.

In the semivolatile fraction, elevated detection limits were reported due to a 10X dilution in sample
WA-2B-02.

In the pesticide fraction, several continuing calibration %Ds exceeded the 15% quality control limit.
No action was warranted since the %0 did not exceeded 30% and only nondetected results were
reported. Additionally, the %Ds were within the quality control limits on the confirmation column.

In the pesticide/PCB fraction, sample WA-2B-Q1 yielded surrogate recoveries below ten percent for
tetrachloro-m-xylene and decachlorobiphenyl on both columns. No action was warranted since the
surrogates in the aforementioned sample were diluted out.

In the pesticide fraction, several MS/MSD exceeded the quality control limit. No action is warranted
on MS/MSD data alone, as per the Functional Guidelines.

In the pesticide fraction, several LCS exceeded the quality control limit. No action is warranted on
LCS data alone, as per the Functional Guidelines.

In the PCB fraction, several continuing calibration %0 exceeded the 15% quality control limit. No
action was warranted since the %0 did not exceed 30% and only nondetected results were
reported. Additionally, the %Os were within the quality control limits on the confirmation column.
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It should be noted in the PCB fraction, the laboratory did not' provide the initial and continuing
calibration data from the confirmation column.

EXECUTIVE SUMMARY

Laboratory Performance Issues: Several initial and continuing calibration issues were noted in
each of the fractions. In the semivolatile and pesticide/PCB fraction, the holding time until extraction
was exceeded by eleven (11) days in samples WA-2B-01 and WA-2B-Q2.

Other Factors Affecting Data Quality: Several MS/MSD %Rs exceeded the quality control limit.
Several surrogate %Rs were outside the quality control limit in the volatile, semivolatile, and
pesticide fraction. Several LCS %Rs exceeded the quality control limit. Several samples were
analyzed at a dilution.
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The data for these analyses were reviewed with reference to method-specific ('Juality control criteria,
the "National Functional Guidelines for Organic Data Evaluation" (Fec!uaiY. 1?94). as amended for
use within EPA Region III. and the NFESC Interim Guidance Document entitied "Navy Installation
Restoration Laboratory Quality Assurance Guide" (February, 1996).

The text of this report has been formulated to address only those problem C1reas affecting data
quality.

"I attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)."

~JO
Justin Orbich
ChemisVData Validator

\/~?c::
.~~~ .

l_/{'/ /4-. C .
'Tetra Tech NUS, Inc.

Joseph A. Samchuck
Data Validation Quality Assurance Officer

Attachments:

1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as Reported by the Laboratory
3. Appendix C - Support Documentation



APPENDIX A

Qualified Analytical Results



DATA QUALIFIER DEFINITIONS:

U

J

UJ

Value is a nondetected result as reported by the laboratory an·~ she" I!d not be
considered present.

Positive result is estimated as a result of a value below the CRQL or a t€,.;nnical
noncompliance.

Nondetected result is considered to be estimated as a result of technical
noncompliances.



CT0252 - NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR438

Page

SAMPLE NUMBER WA-2B-Ol WA-2B-Q2
SAMPLE DATE: 11119198 11/19198 II II
LABORA TORY 10 C8K2OO154002 C8K2OO154003
aC_TYPE: NORMAL NORMAL
% SOLIDS: 81.0 % 83.0 % 100.0% 100.0%
UNITS: UGIKG UGIKG
FIELD DUPLICATE OF: .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
VOLATILES

III-TRICHLOROETHANE 31 UJ R 30 U

1 12 2-TETRACHLOROETHANE 31 UJ R 30 U

1 12·TRICHLOROETHANE 31 UJ R 30 U

1 l-DICHLOROETHANE 31 UJ R 30 U

1 I·DICHLOROETHENE 31 UJ R 30 U

1 2·DICHLOROETHANE 31 UJ R 30 U

1 2-DICHLOROETHENE nOTALI 31 UJ R 30 U

1 2-DICHLOROPROPANE 31 UJ R 30 U

2-BUTANONE 120 UJ R 120 U

2·HEXANONE 120 UJ R 120 U

4-METHYL·2·PENTANONE 120 UJ R 120 U

ACETONE 13 B B 13 B B

BENZENE 31 UJ R 30 U

BROMODICHLOROMETHANE 31 UJ R 30 U

BROMOFORM 31 UJ R 30 U

BROMOMETHANE 62 UJ R 60 U

CARBON DISULFIDE 31 UJ R 30 U

CARBON TETRACHLORIDE 31 UJ R 30 U

CHLOROBENZENE 31 UJ R 30 U ---
CHLOROETHANE 62 UJ R 60 U ----- .- ._._-
CHLOROFORM 31 UJ R 30 U ---_..- .. -- ---

CHLOROMETHANE 62 UJ R 60 U I

"--- _I- -
CIS-13-DICHLOROPROPENE 31 UJ R 30 U I--_ ..__. --I --
DIBROMOCHLOROMETHANE 31 UJ R 30 U --
ETHYLBENZENE 31 UJ R 30 U .._- _•. _-
METHYLENE CHLORIDE 31 UJ R 30 U

STYRENE 31 UJ R 30 U

TETRACHLOROETHENE 31 UJ R 30 U

TOLUENE 31 UJ R 30 U

TRANS-13-DICHLOROPROPENE 31 UJ R 30 U --
TRICHLOROETHENE 31 UJ R 30 U

VINYL CHLORIDE 62 UJ R 60 U

XYLENES TOTAL 31 UJ - R 30 U- -



CT0252 - NAWC WARMINSTER
WATER DATA
aUANTERRA
SDG: BR438

Page

SAMPLE NUMBER: W-RB-111998 W-TB-111998
SAMPLE DATE: 11/19198 11/19198 II II
LABORATORY 10: C8K200154004 C8K2OO154001
aC_TYPE: NORMAL NORMAL
% SOLIDS: 100.0% 100.0% 100.0% 100.0%

UNITS: UG/L UG/L
FIELD DUPLICATE OF: .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

VOLATILES

Ill-TRICHLOROETHANE 5 U 5 U

1 1 22-TETRACHLOROETHANE 5 U 5 U

1 12-TRICHLOROETHANE 5 U 5 U

ll-DICHLOROETHANE 5 U 5 U

ll-DICHLOROETHENE 5 U 5 U

1 2·DICHLOROETHANE 5 U 5 U

1 2-DICHLOROETHENE (TOTALl 5 U 5 U

1 2·DICHLOROPROPANE 5 U 5 U

2-BUTANONE 20 UJ C 20 UJ C

2-HEXANONE 20 U 20 U

4-METHYL-2-PENTANONE 20 U 20 U

ACETONE 20 U 3.1 J P

BENZENE 5 U 5 U

BROMODICHLOROMETHANE 5 U 5 U

BROMOFORM 5 U 5 U

BROMOMETHANE 10 U 10 U

CARBON DISULFIDE 5 U 5 U

CARBON TETRACHLORIDE 5 U 5 U

CHLOROBENZENE 5 U 5 U

CHLOROETHANE 10 U 10 U

CHLOROFORM 9 9.7

CHLOROMETHANE 10 U 10 U

CIS-l 3-DICHLOROPROPENE 5 U 5 U -
DIBROMOCHLOROMETHANE 5 U· 5 U

ETHYLBENZENE 5 U 5 U

METHYLENE CHLORIDE 3.3 J P 2.9 J P

STYRENE 5 U 5 U

TETRACHLOROETHENE 5 U 5 U

TOLUENE 5 U 5 U

TRANS-l 3·DICHLOROPROPENE 5 U 5 U

TRICHLOROETHENE 5 U· 5 U

VINYL CHLORIDE 10 U 10 U

XYLENES TOTAL 5 U 5 Li



CT0252 - NAWC WARMINSTER
WATER DATA
aUANTERRA
SDG: BR438

Page 1 ,

SAMPLE NUMBER. W-RB-111998

SAMPLE DATE 11119/98 II II I I

LABORATORY 10: C8K200154004

QC_TYPE: NORMAL

% SOLIDS: 100.0% 100.0% 100.0% 100.0%

UNITS: UG/L

FIELD DUPLICATE OF: .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

SEMIVOLATILES

1 24-TRICHLOROBENZENE 10 U

1 2-DICHLOROBENZENE 10 U

1 3-DICHLOROBENZENE 10 U

1 4-DICHLOROBENZENE 10 U

2 Z ·OXYBISll·CHLOROPROPANEI 10 U

245-TRICHLOROPHENOL 10 U

246-TRICHLOROPHENOL 10 U

24-DICHLOROPHENOL 10 U

24-DIMETHYLPHENOL 10 U

2 4-DIf~ITROPHENOL
50 U

24-DINITROTOLUENE 10 U

26-DINITROTOLUENE 10 U

2·CHLORONAPHTHALENE 10 U

2-CHLOROPHENOL 10 U

2-METHYLNAPHTHALE NE 10 U

2·METHYLPHENOL 10 U

2·NITROANILINE 50 U

2-NITROPHENOL 10 U

3&4-METHYLPHENOL 10 U

33'·DICHLOROBENZIDINE 50 U

3-NITROANILINE 50 U --

46-DINITRO·2-METHYLPHENOL 50 U

4-BROMOPHENYLPHENYLETHER 10 U

4-CHLORO-3-METHYLPHENOL 10 U "-_.--

4-CHLOROANILINE 10 U

4-CHLOROPHENYL PHENYL ETHER 10 U

4-NITROANILINE 50 U

4-NITROPHENOL 50 U

ACENAPHTHENE 10 U

ACENAPHTHYLENE 10 U

ANTHRACENE 10 U

BENZO(A1ANTHRACENE 10 U

BENZO(A)PYRENE 10 U

BENZO(B1FLUORANTHENE 10 U ~



CT0252· NAWC WARMINSTER
WATER DATA
QUANTERRA
SDG: BR438

Page 2

SAMPLE NUMBER: W-RB-III998
SAMPLE DATE: 11/19/98 II II II
LABORATORY 10: CBK2oo154004
aC_TYPE: NORMAL
'l(, SOLIDS: 100.0 % 100.0% 100.0% 100.0%
UNITS: UG/L
FIELD DUPLICATE OF: .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
SEMIVOLATILES
BENZOIG H IlPERYLENE 10 U

BENZOI~FLUORANTHENE 10 U

BISI2-CHLOROETHOXYIMETHANE 10 U -.

BISI2-CHLOROETHYLIETHER 10 U

BISI2-ETHYLHEXYLIPHTHALATE 10 U '.

BUTYLBENZYLPHTHALATE 10 U

CARBAZOLE 10 U

CHRYSENE 10 U

DI-N-BUTYL PHTHALATE 10 U

DI·N-OCTYL PHTHALATE 10 U .. .-
DIBENZOIA HIANTHRACENE 10 U

..

DIBENZOFURAN 10 U
_.

DIETHYL PHTHALATE 10 U

DIMETHYL PHTHALATE 10 U

FLUORANTHENE 10 U

FLUORENE 10 U

HEXACHLOROBENZENE 10 U

HEXACHLOROBUTADIENE 10 U

HEXACHLOROCYCLOPENTADIENE 50 U

HEXACHLOROETHANE 10 U

INDENOll 23-CDIPYRENE 10 U

ISOPHORONE 10 U

N·NITROSO-DI-N·PROPYLAMINE 10 U ._-
N-NITROSODIPHENYLAMINE 10 U --1---
NAPHTHALENE 10 U -- ----_.__..

NITROBENZENE 10 U

PENTACHLOROPHENOL 50 U

PHENANTHRENE 10 U

PHENOL 10 U

PYRENE 10 U

"
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SAMPLE NUMBER. WA·2B-Ol WA-2B-02
SAMPLE DATE: 11/19198 11/19198 I I II
LABORAT.oRY 10: C8K2OO154002 C8K200154003
aC_TYPE' NORMAL NORMAL
% SOLIDS: 81.0% 83.0% 100.0% 100.0%
UNITS: UGIKG UG/KG
FIELD DUPLICATE OF: .

RESULT QUAl CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
SEMlVOLATILES
1 24-TRICHLOROBENZENE 33000 UJ H 4000 UJ H

1 2-DICHLOROBENZENE 33000 UJ H 4000 UJ H

1 3-DICHLOROBENZENE 33000 UJ H 4000 UJ H

1 4-DICHLOROBENZENE 33000 UJ H 4000 UJ H

22'-OXYBISI1-CHLOROPROPANEI 33000 UJ H 4000 UJ H

245-TRICHLOROPHENOL 33000 UJ H 4000 UJ H

246-TRICHLOROPHENOL 33000 UJ H 4000 UJ H

24-DICHLOROPHENOL 33000 UJ H 4000 UJ H

24-DIMETHYLPHENOL 33000 UJ H 4000 UJ H

24-DINITROPHENOL ooסס16 UJ H 19000 UJ H

24-DINITROTOLUENE 33000 UJ H 4000 UJ H

26-DINITROTOLUENE 33000 UJ H 4000 UJ H

2-CHLORONAPHTHALENE 33000 UJ H 4000 UJ H

2-CHLOROPHENOL 33000 UJ H 4000 UJ H

2-METHYL-46-DINITROPHENOL ooסס16 UJ H 19000 UJ H

2·METHYLNAPHTHALENE 21000 J HP 5300 J H

2-METHYLPHENOL 33000 UJ H 4000 UJ H

2·NITROANILINE 160000 UJ H 19000 UJ H

2·NITROPHENOL 33000 UJ H 4000 UJ H

3&4-METHYLPHENOL 33000 UJ H 4000 UJ H

33'-DICHLOROBENZIDINE ooסס16 UJ H 19000 UJ H _..---

3-NITROANILINE ooסס16 UJ H 19000 UJ H

4-BROMOPHENYLPHENYLETHER 33000 UJ H 4000 UJ H

4-CHLORO·3-ME THYLPHENOL 33000 UJ H 4000 UJ H

4-CHLOROANILINE 33000 UJ H 4000 UJ H

4-CHLOROPHENYL PHENYL ETHER 33000 UJ H 4000 UJ H

4-NITROANILINE ooסס16 UJ H 19000 UJ H

4-NITROPHENOL 160000 UJ H 19000 UJ H

ACENAPHTHENE 33000 UJ H 4000 UJ H

ACENAPHTHYLENE 33000 UJ H 4000 UJ H

ANTHRACENE 33000 UJ H 4000 UJ H

BENZOfA1ANTHRACENE 33000 UJ H 4000 UJ H

BE NZOfA IPYRENE 33000 UJ H 4000 UJ H

BENZOfBIFLUORANTHENE 33000 UJ H 4000 UJ H



CT0252· NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR438

Page 2

SAMPLE NUMBER: WA-2B-Q1 WA-2B-Q2
SAMPLE DATE: 11/19198 11/19198 II II
LABORATORY 10: C8K200154OO2 C8K2OO154OO3
aC_TYPE: NORMAL NORMAL .
% SOLIDS: 81.0 % 83.0% 100.0% 100.0%

UNITS: UG/KG UG/KG
FIELD DUPLICATE OF: .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
SEMIVOLATllES
BENZOIG H IlPERYLENE 33000 UJ H 4000 UJ H

BENZOI~FLUORANTHENE 33000 UJ H 4000 UJ H

BISI2-CHLOROETHOXYIMETHANE 33000 UJ H 4000 UJ H

BISI2-CHLOROETHYLIETHER 33000 UJ H 4000 UJ H

BISI2-ETHYLHEXYL1PHTHALATE 33000 UJ H 4000 UJ H

BUTYLBENZYL PHTHALATE 33000 UJ H 4000 UJ H

CARBAZOLE 33000 UJ H 4000 UJ H

CHRYSENE 33000 UJ H 4000 UJ H

DI·N-BUTYL PHTHALATE 33000 UJ H 4000 UJ H

DI-N-OCTYL PHTHALATE 33000 UJ H 4000 UJ H

DIBENZOIA H1ANTHRACENE 33000 UJ H 4000 UJ H

DIBENZOFURAN 33000 UJ -H 4000 UJ H

DIETHYL PHTHALATE 33000 UJ H 4000 UJ H

DIMETHYL PHTHALATE 33000 UJ H 4000 UJ H

FLUORANTHENE 33000 UJ H 4000 UJ H

FLUORENE 33000 UJ H 2100 J HP

HEXACHLOROBENZENE 33000 UJ H 4000 UJ H

HEXACHLOROBUTADIENE 33000 UJ H 4000 UJ H

HEXACHLOROCYCLOPENTADIENE 160000 UJ H 19000 UJ H

HEXACHLOROETHANE 33000 UJ H 4000 UJ H

INDENOII 23·CDIPYRENE 33000 UJ H 4000 UJ H

ISOPHORONE 33000 UJ H 4000 UJ H

N-NITROSO·DI·N-PROPYLAMINE 33000 UJ H 4000 UJ H

N-NITROSODIPHENYLAMINE 33000 UJ H 4000 UJ H

NAPHTHALENE 33000 UJ H 4000 UJ H

NITROBENZENE 33000 UJ H 4000 UJ H

PENTACHLOROPHENOL ooסס16 UJ H 19000 UJ H

PHENANTHRENE 33000 UJ H 4300 J H

PHENOL 33000 UJ H 4000 UJ H

PYRENE 33000 UJ H 4000 UJ H



CT0252· NAWC WARMINSTER
WATER DATA
aUANTERRA
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SAMPLE NUMBER: W-RB-111998
SAMPLE DATE: 11/19/98 // // //
LABORATORY 10: C8K200154004
aC_TYPE: NORMAL
% SOLIDS: 100.0% 100.0% 100.0% 100.0%
UNITS: UG/L
FIELD DUPLICATE OF: .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
PESTlCIOES/PCBs

44'-000 0.050 U

44'·DDE 0.050 U

44'-DDT 0.050 U

ALDRIN 0.050 U

ALPHA-BHC 0.050 U

ALPHA-CHLORDANE 0.050 U

AROCLOR-l016 1.0 U

AROCLOR-1221 1.0 UJ C

AROCLOR-1232 1.0 U

AROCLOR·1242 1.0 U

AROCLOR-1248 1.0 U

AROCLOR·1254 1.0 U

AROCLOR-1260 1.0 U

BETA-BHC 0.050 U

DELTA-BHC 0.050 U

DIELDRIN 0.050 U

ENDOSULFAN I 0.050 U

ENDOSULFAN II 0.050 U -
ENDOSULFAN SULFATE 0.050 U .__...._- _._-
ENDRIN 0.050 U

.. - ---
ENDRIN ALDEHYDE 0.050 UR DE ..-
ENDRIN KETONE 0.050 U --
GAMMA-BHC (LiNDANEl 0.050 U

GAMMA-CHLORDANE 0.050 U I.•.______.1_ .__.

HEPTACHLOR 0.050 U --_•....._._ ..

HEPTACHLOR EPOXIDE 0050 U

METHOXYCHLOR 0.50 U

TOXAPHENE 2.0 U
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SAMPLE NUMBER: WA-2B-Ol WA·2B-02
SAMPLE DATE: 11/19/98 11/19/98 II II
LABORATORY ID: C8K2OO154002 C8K2OO154003
aC_TYPE: NORMAL NORMAL
% SOLIDS: 81.0 % 83.0% 100.0 % 100.0%
UNITS: UG/KG UG/KG
FIELD DUPLICATE OF: ,

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
PESTlCIDESIPCBs

44'-DDD 19 J CH 8,5 J CH

44'-DDE 21 UJ H 2.2 J H

44'-DDT 21 UJ CH 2.1 UJ CH

ALDRIN 21 UJ H 2.1 UJ H

ALPHA-BHC 21 UJ H 2.1 UJ H

ALPHA·CHLORDANE 21 UJ H 2.1 UJ H

AROCLOR-l016 41 U 40 U

AROCLOR·1221 41 UJ C 40 UJ C

AROCLOR·1232 41 U 40 U

AROCLOR-1242 41 U 40 U

AROCLOR·1248 41 U 40 U

AROCLOR·1254 41 U 40 U

AROCLOR-1260 41 U 40 U

BETA-BHC 21 U H 2.1 UJ H

DELTA-BHC 21 UJ H 2.1 UJ H

DIELDRIN 21 UJ H 2.1 UJ H

ENDOSULFAN I 21 UJ H 2.1 UJ H

ENDOSULFAN II 21 UJ H 2.1 UJ H

ENDOSULFAN SULFATE 21 UJ H 2.1 UJ H -
ENDRIN 21 UJ H 2.1 UJ H

, -
ENDRIN ALDEHYDE 21 UJ H 2.1 UJ H

ENDRIN KETONE 21 UJ H 2.1 UJ H
,.

GAMMA-BHC (liNDANEl 21 UJ H 2.1 UJ H
'.

GAMMA-CHLORDANE 21 UJ H 2.1 UJ H -
HEPTACHLOR 21 UJ H 2.1 UJ H --1-----..

HEPTACHLOR EPOXIDE 21 UJ H 2.1 UJ H

METHOXYCHLOR 210 UJ CH 21 UJ CH

TOXAPHENE 830 UJ H 81 UJ H



TO:

FROM:

Tetra Tech NUS

MR. G. GLENN

JUSTIN ORBICH

INTERNAL CORREE F': ~'JDENCE

PI; ;',1-9-164

DATE: FEBRUARY 11,1999

COPIES: DV FILE

SUBJECT:

SAMPLES:

OVERVIEW

ORGANIC DATA VALIDATION - PAH
CT0252, NAWC WARMINSTER
SDG BR428

1/Aqueous

W-RB-102398

5/Solid

VS-3A-01S
VS-3A-Q3S
VS-3A-20S

VS-3A-02S
VS-3A-06S

The sample set for CTO 252, SDG BR428, Naval Air Warfare Center (NAWC) Warminster consists
of one (1) rinsate blank (designated RB) and five (5) solid environmental samples, The samples
were analyzed for Polynuclear Aromatic Hydrocarbons (PAH) organic compounds, No field
duplicate pairs were included in this SDG,

The samples were collected by Tetra Tech NUS, Inc, on October 23rd
, 1998 and analyzed by

Quanterra, All analyses were conducted in accordance with Naval Facilities Engineering Service
Center (NFESC) Quality Assurance/Quality Control (QNQC) criteria, and SW 846 Method 8270C
analytical and reporting protocols,

All compounds were successfully analyzed, The findings offered in this report are based upon a
general review of all available data including data completeness, holding times until
extraction/analysis, GC/MS tuning and system performance. initial and continuing calibration data,
laboratory and field quality control blank results. surrogate spike recoveries. Matrix Spike/Matrix
Spike Duplicate (MSfMSD) results. Laboratory Control Sample (LCS) results. internal standard
performance. and compound identification and quantrtatlon,

Areas of concern are listed below.

Major Problems

• None noted.
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• Several samples contained positive results for compounds below the '::::~:ract required
quantitation limits (CROl). These results were qualified as estimated (J). The direction of bias
is unknown.

The laboratory Control Sample (lCS) Percent Recovery (%R) exceeded the upper quality control
limit for hexachlorocylcopentadiene and di-n-octylphthalate. No action is warranted on lCS data
alone, as per the functional guidelines.

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) %R exceeded the upper quality control limit for
di-n-octylphthalate and pyrene. No action is warranted on MS/MSD data alone, as per the
functional guidelines.

In samples VS-3A-02S and VS-3A-03S, elevated detection limits were reported due to a 2X dilution.

In sample VS-3A-20S, elevated detection limits were reported due to a 4X dilution.

It should be noted sample VS-3A-Q3S reported full TCl semivolatile organic compounds on the
Form I.

EXECUTIVE SUMMARY

Laboratory Performance Issues: None.

Other Factors Affecting Data Quality: Several lCS %Rs noncompliances were noted for
hexachlorocylcopentadiene and di-n-octylphthalate. MS/MSD %Rs exceeded the quality control
limits for pyrene and di-n-octylphthalate. Several samples were analyzed at a dilution. The
laboratory reported full TCl semivolatile organic compounds on the Form I in sample VS-3A-Q3S.
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The data for these analyses wereireviewed with reference to method-specific qualitv cC'r.~r01 criteria,
the "National Functional Guidelines for Organic Data Evaluation" (February, ';994), ClS ;",' naed for
use within EPA Region III, and the NFESC Interim Guidance Document entitled UNa';" , :itallation
Restoration Laboratory Quality A~surance Guide" (February, 1996). .

I
The text of this report has been' formulated to address only those problem area~ at~cting data
quality, '

I
"I attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified in the NFESq guidelines and the Quality Assurance Project Plan (IJAPP)"

Justin Orbich
Chemist/Data Validator

Joseph A. Samchuck i

Data Validation Quality Assurance Officer

Attachments:

1, Appendix A • Qualified Analytical Results
2. Appendix B - Results ~s Reported by the Laboratory
3. Appendix C - Support pocumentation

I

I

,,
",,,,,,
I,
I



APPENDIX A

Qualified Analytical Results



DATA QUALIFIER DEFINITIONS:
I

u

J

i
Value is a nondetected result as reported by the laboratory 2n0 s;-,ould not be
considered pres~nt.

Positive result is estimated as a result of a value below the CRCiL or a technical
noncompliance, :
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SAMPLE NUMBER. VS-3A-01S VS-3A-02S VS-3A-Q3S VS-3A-06S
SAMPLE DA TE: 10/23198 10123/98 10/23/98 10/23/98
LABORATORY ID: C8J240154001 C8J240154002 C8J240154003 C8J240154OO6
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 87.0 % 87.0% 87.0% 87.0 %

UNITS: UG/KG UG/KG UG/KG UG/KG
FIELD DUPLICATE OF: .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

SEMIVOLATILES

ACENAPHTHENE 380 U 760 U 760 U 380 U

ACENAPHTHYLENE 120 J P 89 J P 66 J P 33 J P

ANTHRACENE 140 J P 220 J P 65 J P 100 J P

BENZ01AlANTHRACENE 610 1200 340 J P 480

BENZ01AlPYRENE 650 1200 400 J P 490

BENZOIBIFlUORANTHENE 800 1300 470 J P 580

BENZO/G H IlPERYLENE 150 J P 320 J P 110 J P 110 J P

BENZ01~FlUORANTHENE 590 1000 410 J P 590

CHRYSENE 730 1100 430 J P 510

DIBENZO/A HIANTHRACENE 63 J P 99 J P 760 U 35 J P

FlUORANTHENE 1500 2600 790 1200

FlUORENE 41 J P 760 U 760 U 28 J P

INDENOI1 2 )·CDIPYRENE 200 J P 380 J P 130 J P 140 J P

NAPHTHALENE 380 U 760 U 760 U 380 U

PHENANTHRENE 700 520 J P 330 J P 460

PYRENE 940 1700 590 J P 920
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SAMPLE NUMBER: VS-3A-20S
SAMPLE DATE: 10/23/98 II I I II
LABORATORY 10', C8J240154OO7
aC_TYPE: NORMAL
% SOLIDS: 88.0 % 100.0% 100.0% 100.0 %

UNITS: UG/KG

FIELD DUPLICATE OF: .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

SEMIVOLATILES

ACENAPHTHENE 1500 U

ACENAPHTHYLENE 1500 U

ANTHRACENE 1500 U

-- -- --- BENZO/AIANTHRACENE . 590 J P

BENZO(A\PYRENE 700 J P
-- -- - - - -- .. _--- - ~ ---- - ...

BENZO/BIFLUORANTHENE 720 J P

BENZOIG H IlPERYLENE 180 J P

BENZOI~FLUORANTHENE 830 J P

CHRYSENE 630 J P

DIBENZOIA HIANTHRACENE 1500 U

FLUORANTHENE 1100 J P -
FLUORENE 1500 U

INDENO(1 23·CDIPYRENE 190 J P

NAPHTHALENE 1500 U

PHENANTHRENE 360 J P

PYRENE 1100 J P



CT0252 - NAWC WARMINSTER
WATER DATA
aUANTERRA
SDG: BR428

Page

SAMPLE NUMBER: W-RB-l02398
SAMPLE DATE: 10/23/98 II I I II
LABORATORY 10: C8J240154008
aC_TYPE: NORMAL
% SOLIDS: 0.0% 100.0% 100.0% 100.0%
UNITS: UG/L
FIELD DUPLICATE OF:

RESULT QUAL COCE RESULT QUAL COCE RESULT QUAL COCE RESULT QUAL CODE
SEMIVOLATILES

ACENAPHTHENE 10 U

ACENAPHTHYLENE 10 U

ANTHRACENE 10 U

BENZOIAIANTHRACENE 10 U

BENZOIAIPYRENE 10 U

BENZOIBIFLUORANTHENE 10 U

BENZOIG H IlPERYLENE 10 U

BENZOI~FLUORANTHENE 10 U

CHRYSENE 10 U

DIBENZOIA HIANTHRACENE 10 U

FLUORANTHENE 10 U

FLUORENE 10 U

INDENOll 23-CDlPYRENE 10 U

NAPHTHALENE 10 U

PHENANTHRENE 10 U

PYRENE 10 U
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DATE: FEBRUARY 11,1999

FROM:

SUBJECT:

SAMPLES:

OVERVIEW

,
JUSTIN ORBICH

I
,

ORGANIC DATA VALIDATION - PAH
CT0252, N~WC WARMINSTER
SDG BR422:

4/Solid

SB-03-1 01398
SB-Q3-1707 :

COPIES: DV FILE

SB-Q3-17
SB-Q3-18

The sample set for CTO 252,1 SDG BR422, Naval Air Warfare Center (NAWC) Warminster consists
of four (4) solid environmental samples. The samples were analyzed for Polynuclear Aromatic
Hydrocarbon (PAH) organic e;pmpounds. No field duplicate pairs were included in this SDG.,

The samples were collected' by Tetra Tech NUS, Inc. on October 131h
, 1998 and analyzed by

Quanterra. All analyses were conducted in accordance with Naval Facilities Engineering Service
Center (NFESC) Quality Assurance/Quality Control (QNQC) criteria, and SW 846 Method 8270C
analytical and reporting proto~ls. .

All compounds were succes~fully analyzed. The findings offered in this report are based upon a
general review of all available data inclUding data completeness, holding times until
extraction/analysis, GC/MS t~ning and system performance, initial and continuing calibration data,
laboratory and field quality control blank results, surrogate spike recoveries, Matrix Spike/Matrix
Spike Duplicate (MS/MSD) ~esults, laboratory Control Sample (lCS) results, internal standard
performance, and compound identification and quantitation.

I
Areas of concern are listed below.

Major Problems

• None noted.

Minor Problems

• Several polynuclear aromatic hydrocarbons samples contained positive results for compounds
below the contract required quantitation limits (CRQl). These results were qualified as
estimated (J). The direction of bias is unknown.
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Notes

Sample SB-03-17 was diluted 4X due to the presence of following compounm-, above the
instrument's linear calibration range. Results from the dilution were transposed over the undiluted
sample results and used for validation purposes.

Benzo(a)anthracene
Benzo(b)f1uoranthene
Chrysene
Phenanthrene

Benzo(a)pyrene
Benzo(k)f1uoranthene
Fluoranthene
Pyrene

Sample SB-03-101398 yielded surrogate Percent Recovery (%R) above the quality control limit for
nitrobenzene-d5. No action is warranted for samples having only one surrogate recovery that is
noncompliant.

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) %R exceeded the quality control limits for
pyrene. No action is taken on MS/MSD data alone, and the MS/MSD sample was not included in
this SDG.

Sample SB-03-101398 was diluted 5X.

Sample SB-03-1707 was diluted 50X.

Sample SB-03-18 was diluted 2X.

EXECUTIVE SUMMARY

Laboratory Perfonnance Issues: Sample SB-03-17 was analyzed at a dilution since several
compounds were above the instruments linear calibration range.

Other Factors Affecting Data Quality: Several samples were analyzed at a dilution.
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The data for these analyses were reviewed with reference to method-specific quality control criteria,the "National Functional Guidelines for Organic Data Evaluation" (February, 1994), as amended foruse within EPA Region III, and the NFESC Interim Guidance Document entitled "Navy InstallationRestoration Laboratory Quality Assurance Guide" (February, 1996).

The text of this report has been formulated to address only those problem are~s affecting dataquality.

"I attest that the data referenced herein were validated according to the agreed upon validationcriteria as specified in the NFESC guidelines and the Quality Assurance Project PIi3n (QAPP)."

C):>_'./:C- C7~
1: ra Tech NUS, Inc.

Justin Orbich
Chemist/Data Validator

Joseph A. Samchuck
Data Validation Quality Assurance Officer

Attachments:

1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as Reported by the Laboratory
3. Appendix C - Support Documentation



APPENDIX A

Qualified Analytical Results



DATA QUALIFIER DEFINITIONS:

U

J

UJ

Value is a nondetected result as reported by the laboratory and should not be
considered present.

Positive result is estimated as a result of a value below the CRQL or a technical
noncompliance.

Nondetected result is considered to be estimated as a result of technical
noncompliances.
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SAMPLE NUMBER SB-{)3-17 SB-{)3-1707 SB-{)3-18 SB-{)3-101398
SAMPLE DATE: 10/13/98 10/13198 10/13/98 10/13/98
LABORATORY 10: C8J140115001 C8Jl40115OO2 C8J140115OO3 C8J140115004
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
'l(, SOLIDS' 85.0 % 90.0% 63.0 % 82.0 %

UNITS: UG/KG UG/KG UG/KG UG/KG

FIELD DUPLICATE OF: 5B-03-18 .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

POLYNUCLEAR AROMATIC HYDROCARBONS

ACENAPHTHENE. 400 4400 J P 1500 2600

ACENAPHTHYLENE 1200 18000 U 120 J P 150 J P

ANTHRACENE 1700 21000 640 J P 1500 J P

BENZOIAIANTHRACENE 4700 53000 960 J P 1700 J P

BENZOIAIPYRENE 5100 44000 870 J P 1500 J P

BENZOIBIFLUORANTHENE 4900 45000 780 J P 1400 J P

BENZOIG H IlPERYLENE 930 26000 430 J P 610 J P

BENZOI~FLUORANTHENE 3600 34000 800 J P 1300 J P

CHRY5ENE 4800 51000 1000 1700 J P

DIBENZOrA HIANTHRACENE 440 9400 J P 140 J P 200 J P

FLUORANTHENE 8400 120000 2500 5900

FLUORENE 700 4500 J P 790 J P 1500 J P

INDENOl1 23-CDlPYRENE 1300 29000 480 J P 700 J P

NAPHTHALENE 120 J P 18000 U 360 J P 450 J P

PHENANTHRENE 4700 71000 2400 5300

PYRENE 8100 97000 2100 4200



TO:

FROM:

Tetra Tech NUS

MR. G. GLENN

JUSTIN ORBICH

INTERNAL CORF~':::":: :"'i~DENCE

PiTT-01-9-145

DATE: FEBRUARY 11,1999

COPIES: DV FILE

SUBJECT:

SAMPLES:

OVERVIEW

ORGANIC DATA VALIDATION - VOA
CT0252, NAWC WARMINSTER
SDG BR416

2/Aqueous

1TB-090298

1/Solid

VS-A-1B-06

RB-090298

The sample set for CTO 252, SDG BR416, Naval Air Warfare Center (NAWC) Warminster consists
of two (2) aqueous environmental samples, which includes one (1) trip blank (designated TB) and
one (1) rinsate blank (designated RB), and one (1) solid environmental sample. The samples were
analyzed for volatile organic compound trichloroethene. No field duplicate pairs were included in
this SDG.

The samples were collected by Tetra Tech NUS, Inc. on September 2nd
, 1998 and analyzed by

Quanterra. All analyses were conducted in accordance with Naval Facilities Engineering Service
Center (NFESC) Quality Assurance/Quality Control (QNQC) criteria, and SW 846 Method 8260B
analytical and reporting protocols.

All compounds were successfully analyzed. The findings offered in this report are based upon a
general review of all available data including data completeness. holding times until
extraction/analysis, GC/MS tuning and system performance, initial and continuing calibration data,
laboratory and field quality control blank results, surrogate spike recoveries, Matrix Spike/Matrix
Spike Duplicate (MS/MSD) results, Laboratory Control Sample (LCS) results, internal standard
performance, compound identification and quantitation, and detection limits.

Areas of concern are listed below.

Major Problems

• None noted.



MEMO TO:
DATE:

MR. G. GLENN
• FEBRUARY 11, 1999 - PAGE 2

. ":"1-01-9-145

Minor Problems

• Sample VS-A-18-06 yielded internal standard areas below the quality control limit for
f1uorobenzene, chlorobenzene, and 1,4-dichlorobenzene. The sample was reanalvzed with
similar results. Additionally, due to surrogate noncompliance for toluene-Go 101 ille original
analysis, the reanalysis was used for validation purposes. The nondetected result was qualified
as estimated (UJ) in the associated internal standard. The direction of bias is unknown.

In sample VS-A-1 8-06, the surrogate Percent Recovery (%R) was below the quality control limit for
toluene. The sample was reanalyzed within holding time with the surrogate %R within the quality
control limit for toluene. The reanalysis was used for validation purposes.

EXECUTIVE SUMMARY

Laboratory Performance Issues: None.

Other Factors Affecting Data Quality: The surrogate %R for toluene was below the quality control
limit. Internal standard areas were below the quality control limit in sample VS-A-18-06.
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The data for these analyses were reviewed with reference to method-speclf:c: '~::r/ cc~:'::i criteria,
the "National Functional Guidelines for Organic Data Evaluation" (Februar:" 1994\, :1S a,,"ended for
use within EPA Region III, and the NFESC Interim Guidance Document entitled "I'lavy installation
Restoration Laboratory Quality Assurance Guide" (February, 1996).

The text of this report has been formulated to address only those problem areas affecting data
quality.

"I attest that the data referenced herein were validated according to the agreed u')on validation
criteria as specified in the NFESC guidelines and the Quality Assurance Project Plan '(Q;\PP)."

Justin Orbich
Chemist/Data Validator

/tetra Tech NUS', Inc.

Joseph A. Samchuck
Data Validation Quality Assurance Officer

Attachments:

1, Appendix A - Qualified Analytical Results
2. Appendix B - Results as Reported by the Laboratory
3, Appendix C - Support Documentation



APPENDIX A

Qualified Analytical Results



DATA QUALlFJER DEFINITIONS:

U

J

UJ

Value is a nondetected result as reported by the laboratory and should not be
considered present.

Positive result is estimated as a result of a value below the CRQL or a technical
noncompliance.

Nondetected result is considered to be estimated as a result of technical
noncompliances.



CT0252 - NAWC WARMINSTER
WATER DATA
aUANTERRA
SDG: BR416

Page

SAMPLE NUMBER: ITB·090298 RB-090298
SAMPLE DATE: 09102198 09102198 II I I

LABORATORY 10: C81030123015 C81030123014
aC_TYPE: NORMAL NORMAL
% SOLIDS: 0.0% 0.0% 100.0% 100.0%

UNITS: UG/L UG/L

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

VOLATILES

TRICHLOROETHENE 5 U I 5 U I I I



CT0252 - NAWC WARMINSTER
SOIL DATA
QUANTERRA
SDG: BR416

Page

SAMPLE NUMBER: VS-A-1B-06
SAMPLE DATE: 09/02198 I I II I I
LABORATORY 10: C81030123OO7
aC_TYPE: NORMAL
% SOLIDS: 60.0 % 100.0 % 100.0% 100.0%

UNITS: UG/KG

FIELD DUPLICATE OF: .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

VOLATILES
TRICHLOROETHENE 8.2 UJ I N I I I



[-11::] -Tetra Tech NUS INTERNAL CORF:ES~:-_-'>~DENCE

PI71"-01-9-147

TO:

FROM:

SUBJECT:

SAMPLES:

OVERVIEW

MR. G. GLENN

JUSTIN ORBICH

ORGANIC DATA VALIDATION - VOA
CT0252, NAWC WARMINSTER
SDG BR415

3/Aqueous

1TB-090398
RB-D90398

21Solid

VS-A-1A-04

DATE: FEBRUARY 11, 1999

COPIES: DV FILE-

FB-D90398

VS-A-1B-10

The sample set for CTO 252, SDG BR415, Naval Air Warfare Center (NAWC) Warminster consists
of three (3) aqueous environmental samples, which includes one (1) trip blank (designated TB), one
(1) field blank (designated FB), and one (1) rinsate blank (designated RB), and two (2) solid
environmental sample. The aqueous samples were analyzed for Target Compound List (TCl)
volatile organic compounds. The solid samples were analyzed for trichloroethene. No field
duplicate pairs were included in this SDG.

The samples were collected by Tetra Tech NUS, Inc. on September 3m, 1998 and analyzed by
Quanterra. All analyses were conducted in accordance with Naval Facilities Engineering Service

. Center (NFESC) Quality Assurance/Quality Control (QNQC) criteria. and SW 846 Method 8260B
analytical and reporting protocols.

All compounds were successfully analyzed. The findings offered in this report are based upon a
general review of all available data including data completeness. holding times until
extraction/analysis. GC/MS tuning and system performance. initial and continuing calibration data.
laboratory and field quality control blank results. surrogate spike recoveries, Matrix Spike/Matrix
Spike Duplicate (MS/MSD) results. laboratory Control Sample (LCS) results. internal standard
performance. and compound identification and quantitation.

Areas of concern are listed below.

Major Problems

• None noted.
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• The initial calibration Percent Relative Standard Deviations (%RSDs) exceeded tr:~ :_. :" quality
control limits for acetone and 2-butanone. The positive results were qualified as eSllmated (J)
in samples 1TB-Q90398, FB-090398, and RB-090398. The direction of bias is un":nO'.vn.

The following compounds were detected in the field quality control blanks at the maximum
concentrations indicated below:

Compound
Acetone*
2-Butanone*

*Trip Blank

Concentration
5.71lg/L
2.61lg/L

Soil Action Level
57.01l9/kg
26.01lg/kg

No action was warranted since the solid environmental samples were analyzed for trichloroethene
and field quality control blanks are not qualified based on field quality control blank contamination.

Several initial and continuing calibration %RSDs and Percent Differences (%Ds) exceeded the
quality control limits. No action was warranted since only nondetected results were reported.

EXECUTIVE SUMMARY

Laboratory Performance Issues: Initial calibration %RSDs exceeded the quality control limits for
acetone and 2-butanone. Several initial and continuing calibration %Ds exceeded the quality
control limits.

Other Factors Affecting Data Quality: Acetone and 2-butanone were detected in the field quality
control blanks.
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The data for these analyses were reviewed with reference to method-spedfic auality control criteria,
the "National Functional Guidelines for Organic Data Evaluation" (Februar)', 1994), as an~ended for
use within EPA Region III, and the NFESC Interim Guidance Document entitled "Navy Installation
Restoration Laboratory Quality Assurance Guide" (February, 1996).

The text of this report has been formulated to address only those problern areas affecting data
quality.

"I attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)."

~~~
Justin Orbich
Chemist/Data Validator

Joseph A. Samchuck
Data Validation Quality Assurance Officer

Attachments:

1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as Reported by the Laboratory
3, Appendix C - Support Documentation



APPENDIX A

Qualified Analytical Results



DATA QUALIFIER DEFINITIONS:

U

J

UJ

Value is a nondetected result as reported by the laboratory and should not be
considered present.

Positive result is estimated as a result of a value below the CRQL or a technical
noncompliance.

Nondetected result is considered to be estimated as a result of technical
noncompliances.



CT0252 - NAWC WARMINSTER
WATER DATA
aUANTERRA
SDG: BR415

Page

SAMPLE NUMBER lTB-090398 FB-090398 RB-090398
SAMPLE DATE' 09/03/98 09/03/98 09103198 II
LABORA TORY 10 C81040138010 C81040138011 C81040138012
OC_TYPE. NORMAL NORMAL NORMAL
% SOLIDS: 100.0% 100.0% 100.0% 100.0 %

UNITS' UG/L UG/L UG/L
FIELD DUPLICATE OF: .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
VOLATILES
Ill-TRICHLOROETHANE 5 U 5 U 5 U

1 1 22-TETRACHLOROETHANE 5 U 5 U 5 U

1 1 2-TRICHLOROETHANE 5 U 5 U 5 U

1 1-DICHLOROETHANE 5 U 5 U 5 U

1 1-DICHLOROETHENE 5 U 5 U 5 U

1 2-DICHLOROETHANE 5 U 5 U 5 U

1 2-DICHLOROETHENE rTOTAL\ 5 U 5 U 5 U

1 2-DICHLOROPROPANE 5 U 5 U 5 U

2-BUTANONE 2.6 J C 20 U 20 U

2-HEXANONE 20 U 20 U 20 U

4-METHYL-2·PENTANONE 20 U 20 U 20 U

ACETONE 5.7 J CP 4.9 J CP 5.5 J CP

BENZENE 5 U 5 U 5 U

BROMODICHLOROMETHANE 5 U 5 U 5 U

BROMOFORM 5 U 5 U 5 U

BROMOMETHANE 10 U 10 U 10 U

CARBON DISULFIDE 5 U 5 U 5 U

CARBON TETRACHLORIDE 5 U 5 U 5 U

CHLOROBENZENE 5 U 5 U 5 U

CHLOROETHANE 10 U 10 U 10 U

CHLOROFORM 5 U 5 U 5 U

CHLOROMETHANE 10 U 10 U 10 U

CIS·l 3-DICHLOROPROPENE 5 U 5 U 5 U _ ....."._-
DIBROMOCHLOROMETHANE 5 U 5 U 5 U ..._._----
ETHYLBENZENE 5 U 5 U 5 U

~ .. -.

METHYLENE CHLORIDE 5 U 5 U 5 U

STYRENE 5 U 5 U 5 U

TETRACHLOROETHENE 5 U 5 U 5 U

TOLUENE 5 U 5 U 5 U

TRANS·'3-DICHLOROPROPENE 5 U 5 U 5 U

TRICHLOROETHENE 5 U 5 U 5 U

VINYL CHLORIDE 10 U 10 U 10 U

XYlENES TOTAL 5 U 5 U 5 U--- ..-..



CT0252 • NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR415

Page

SAMPLE NUMBER: VS-A-1A-04 VS-A-1B-l0
SAMPLE DATE: 09/03/98 09103/98 II II
LABORATORY 10: C81040138004 C81040138OO1
aC_TYPE: NORMAL NORMAL
% SOLIDS: 96.6 % 70.0 % 100.0% 100.0%

UNITS: UG/KG UG/KG

FIELD DUPLICATE OF: .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

VOLATILES

TRICHLOROETHENE 7 U I 9 U I I I



[11:] .Tetra Tech NUS INTERNAL CORRES?C~·lDENCE

PITT-C1-9-168

TO:

FROM:

SUBJECT:

SAMPLES:

OVERVIEW

MR.G.GLENN

JUSTIN ORBICH

ORGANIC DATA VALIDATION - SVOA
CT0252, NAWC WARMINSTER
SDG BR431

5/Solid

VS-2A-11S
V8-2A-75S
VS-2A-14S

DATE: FEBRUARY 11,1999

COPIES: DV FILE

VS-2A-12S
VS-2A-13S

The sample set for CTO 252, SDG BR431, Naval Air Warfare Center (NAWC) Warminster consists
of five (5) solid environmental samples. The samples were analyzed for benzo(g,h,l)perylene and
indo(1,2,3-cd)pyrene organic compounds. No field duplicate pairs were included in this SDG.

The samples were collected by Tetra Tech NUS, Inc. on October 14th
, 1998 and analyzed by

Quanterra. All analyses were conducted in accordance with Naval Facilities Engineering Service
Center (NFESC) Quality Assurance/Quality Control (QAlQC) criteria, and SW 846 Method 827QC
analytical and reporting protocols.

All compounds were successfully analyzed. The findings offered in this report are based upon a
general review of all available data including data completeness, holding times until
extraction/analysis, GC/MS tuning and system performance, initial and continuing calibration data,
laboratory and field quality control blank results, surrogate spike recoveries, Matrix Spike/Matrix
Spike Duplicate (MS/MSD) results, Laboratory Control Sample (LCS) results, internal standard
performance, and compound identification and quantitation.

Areas of concern are listed below.

Major Problems

• None noted.

Minor Problems

• In the semivolatile fraction, all samples were extracted outside the EPA Region III holding time
criteria by fourteen (14) days. The positive and nondetected results were qualified as
estimated, (J) and (UJ), respectively. The direction of bias is unknown.

• Several samples contained positive results for compounds below the contract required
quantitation limits (CRQl). These results were qualified as estimated (J). The direction of bias
is unknown.
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The laboratory Control Sample (lCS) Percent Recovery (%R) exceeded the :p~,:r ,..,·;:;ty r.:Jntrol
limit for hexachlorocylcopentadiene. No action is warranted on lCS data alone, ,,3 per the
functional guidelines.

It should be noted several Matrix Spike/Matrix Spike Duplicate (MS/MSD) Percent Recoveries
(%Rs) were calculated by the laboratory incorrectly. The corrected %Rs exceeded the quality
control limit for several compounds. No action is warranted on MS/MSD data alone, as per the
Functional Guidelines.

The laboratory incorrectly called the client sample identification as VS-2A-15S on the Form I. By
using the laboratory sample identification as a reference, the correct identification was determined
to be VS·2A·75S. The data was not impacted by the change of the identification on the associated
Forms.

Sample VS-2A-11S reported elevated detection limits due to a 5X dilution.

Sample VS-2A-14S reported elevated detection limits dueto a 10X dilution.

It should be noted sample VS-2A-11 S reported full TCl semivolatile organic compounds on the
Form I. However, the Chain of Custody stated only benzo(g,h,i)perylene and indeno(1,2,3
cd)pyrene were analyzed.

EXECUTIVE SUMMARY

Laboratory Performance Issues: The samples were extracted outside of the seven (7) day
holding time criteria. The laboratory incorrectly labeled a sample VS-2A-75S as VS-2A-15S.
Several MSIMSD %Rs were calculated incorrectly.

Other Factors Affecting Data Quality: Several MS/MSD %Rs exceeded the quality control limit.
lCS %R noncompliance was noted for hexachlorocylcopentadiene. Several samples were
analyzed at a dilution.
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The data for these analyses were reviewed with reference to me~hod-b)ccific: oual;ty control criteria,
the "National Functional Guidelines for Organic Data Evaluation" (Fet-ruarv, 1994), 63 a:r:::I!oed for
use within EPA Region III, and the NFESC Interim Guidance Documem entitled "t'\a\/y Installation
Restoration Laboratory Quality Assurance Guide" (February, 1996).

The text of this report has been formulated to address only those problem areas affecting data
quality.

"I attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)."

Justin Orbich
ChemisUData Validator

......-..--.".

Joseph A. Samchuck
Data Validation Quality Assurance Officer

Attachments:

1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as Reported by the Laboratory
3. Appendix C - Support Documentation



APPENDIXA·

Qualified Analytical Results



CT0252 - NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR431

Page

SAMPLE NUMBER: VS-2A-llS VS-2A-12S VS-2A-75S VS-2A-13S
SAMPLE DATE: 10/14198 10/14198 10/14198 10/14198
LABORATORY 10: C8J270104001 C8J270104002 C8J270104005 C8J270104003
aC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS 89.0% 88.0% 95.5% 91.3%

UNITS: UG/KG UG/KG UG/KG UG/KG

FIELD DUPLICATE OF: VS-2A-12S .
RESULT QUAL CODE RESULT QUAL CODe RESULT QUAL CODE RESULT QUAL CODE

SEMIVOLATILES

BENZOIG H IlPERYLENE 2800 J I H 310 J I HP 410 J I H 360 UJ I H

INDENOll 23-COlPYRENE 3200 J I H 310 J I HP 410 J I H 360 UJ I H



CT0252 - NAWC WARMINSTER
SOIL DATA
QUANTERRA
SDG: BR431

Page 2

SAMPLE NUMBER: VS·2A·14S
SAMPLE DATE: 10/14198 II II II
LABORATORY 10: C8J270104004
ac_TYPE: NORMAL
'l(, SOLIDS: 84.0% 100.0% 100.0 % 100.0 %

UNITS: UG/KG

FIELD DUPLICATE OF: .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

SEMIVOLATILES
I I I IBENZOtG H IIPERYLENE 4400 J H

INDENOll 23-CDlPYRENE 5000 J I H I I I



DATA aUALlFJER DEFINITIONS:

U

J

UJ

Value is a nondetected result as reported by the laboratory and should not be
considered present.

Positive result is estimated as a result of a value below the CRQL or a technical
noncompliance.

Nondetected result is considered to be estimated as a result of technical
noncompliances.



(11:) -Tetra Tech NUS INTERNAL CORRESP·:·· ':'ENCE

PITT-02-S-G94

TO:

FROM:

SUBJECT:

SAMPLES:

OVERVIEW

MR. G. GLENN

JUSTIN ORBICH

ORGANIC DATA VALIDATION - PAH
CT0252, NAWC WARMINSTER
SDG BR455

1/Aqueous

W-RB-121798

3/Solid

VS-2B-Q1
VS-2B-03

DATE: FEBRUARY 11, 1999

COPIES: DV FILE

VS-2B-Q2

The sample set for CTO 252, SDG BR455, Naval Air Warfare Center (NAWC) Warminster consists
of one (1) rinsate blank (designated RB) and three (3) solid environmental samples. The samples
were analyzed for selected Polynuclear Aromatic Hydrocarbon (PAH) organic compounds. No field
duplicate pairs were included in this SDG.

The samples were collected by Tetra Tech NUS, Inc. on December 1ih , 1998 and analyzed by
Quanterra. All analyses were conducted in accordance with Naval Facilities Engineering Service
Center (NFESC) Quality Assurance/Quality Control (QAlQC) criteria, and SW 846 Method 8270C
analytical and reporting protocols.

All compounds were successfully analyzed with the exception of those compounds qualified as
rejected. The findings offered in this report are based upon a general review of all available data
including data completeness, holding times until extraction/analysis, GC/MS tuning and system
performance, initial and continuing calibration data, laboratory and field quality control blank results,
surrogate spike recoveries, Matrix Spike/Matrix Spike Duplicate (MS/MSD) results, Laboratory
Control Sample (LCS) results, internal standard performance, and compound identification and
quantitation.

Areas of concern are listed below.

Major Problems

• None noted.
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• Several samples contained positive results for compounds below the contract required
quantitation limits (CROl). These results were qualified as estimated (J). The direction of bias
is unknown.

In the semivolatile sample W-RB-121798, the continuing calibration Percent Difference (%0)
exceeded the 25% quality control limit for benzo(g,h,i)perylene. No action was warranted since the
%0 did not exceed 50% and only nondetected results were reported.

Sample W-RB-121798 yielded zero percent recoveries for the acid fraction surrogates. No action
was warranted since the compounds of interest in the samples were of the base/neutral fraction.

EXECUTIVE SUMMARY

Laboratory Performance Issues: Continuing calibration %0 exceeded the quality control limit for
benzo(g,h,i)perylene.

Other Factors Affecting Data Quality: Several acid fraction surrogates yielded 0% recoveries.
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The data for these analyses were reviewed with reference to method-sp~cific Quality control criteria,
the "National Functional Guidelines for Organic Data Evaluation" (Februo:'":/, 1994), as amended for
use within EPA Region III, and the NFESC Interim Guidance Docum~nt entitled "Navy Installation
Restoration Laboratory Quality Assurance Guide" (February, 1996),

The text of this report has been formulated to address only those pro~lem areas affecting data
quality.

"I attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)."

~
. Justin Orbich

Chemist/Data Validator

Joseph A Samchuck
Data Validation Quality Assurance Officer

Attachments:

1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as Reported by the Laboratory
3. Appendix C - Support Documentation



APPENDIX A

Qualified Analytical Results



DATA QUALIFIER DEFINITIONS:

U

J

UJ

R

Value is a nondetected result as reported by the laboratory and should not be
considered present.

Positive result is estimated as a result of a value below the CRQL or a technical
noncompliance.

Nondetected result is considered to be estimated as a result of technical
noncompliances.

Value is rejected as a result of a high %0 between columns.



CT0252 - NAWC WARMINSTER
WATER DATA
QUANTERRA
SDG: BR455

Page

SAMPLE NUMBER: W-RB-121798
SAMPLE DATE: 12/17/98 1 1 1 1 1 1
LABORATORY 10: C8U80120004
QC_TYPE: NORMAL
% SOLIDS: 0.0% 100.0 % 100.0% 100.0%

UNITS: UG/L
FIELD DUPLICATE OF: .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

SEMIVOLATILES

BENZO(G,H,I)PERYLENE 10 U I I I I
INDENO(I,2,3-CD)pYRENE 10 U I I I I



CT0252 - NAWC WARMINSTER
SOIL DATA
QUANTERRA
SDG: BR455

Page

SAMPLE NUMBER: VS-2B-Ol VS-2B-02 VS-2B-03
SAMPLE DATE: 12/17/98 12/17/98 12/17/98 I I
LABORATORY 10: C8L180120001 C8L180120002 C8L180120003
aC_TYPE: NORMAL NORMAL NORMAL

% SOLIDS: 88.0% 91.9% 85.0% 100.0%

UNITS: UG/KG UG/KG UG/KG

FIELD DUPLICATE OF: ,

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
SEMIVOLATILES

I I I IBENZO(A1ANTHRACENE 340 J P 380 390 U

INDENO(l 23-CD1PYRENE 220 J I P 280 J I P 37 J I P I



Tetra Tech NUS INTERNAL CORRESFOi'~DENCE

TO:

FROM:

MR. GARTH GLENN

LINDA KARSONOVICH

DATE:

COPIES:

FEBRUARY ~?, 1999

DVFILE

SUBJECT:

SAMPLES:

ORGANIC DATA VALIDATION- VOAlSVOA
CT0252, NAWC WARMINSTER
SDGs BR119, BR421, BR423, BR424

BR119

Aqueous

Solid

2T8-090298

VS-A-1A-Q1
VS-A-1A-03
VS-A-1A-Q6
VS-A-18-07
VS-A-18-Q9

2T8-090398

VS-A-1A-02
VS-A-1A-Q5
VS-A-1A-25
VS-A-18-Q8

BR421

Aqueous W-R8-101298

Solid S8-Q3-16

BR423

Solid VS-2A-Q1S VS-2A-Q2S
VS-2A-03S VS-2A-04S
VS-2A-Q5S VS-2A-Q6S
VS-2A-Q7S VS-2A-08S
VS-2A-Q9S VS-2A-10S

BR424

Solid VS-2A-15S VS-2A-76S
VS-2A-16S VS-2A-17S

OVERVIEW

The sample set for eTa 252, SOGs 8R 119, 8R421, BR423. and BR424, NAWe Warminster consists of
three (3) aqueous field quality control samples, and twenty-six (26) solid environmental samples. The
samples in SOG BR119 were analyzed for trichloroethane. The samples in BR421 were analyzed for
polynuclear aromatic hydrocarbons (PAHs). The samples in BR423 and BR424 were analyzed for
benzo(g,h,i)perylene and indeno(1,2,3-e,d)pyrene,



The samples were collected by Tetra Tech NUS on September 2-3, and OctcbGI
and analyzed by Quanterra laboratories. All analyses were conducted in accoro.,,:
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAlQ~)

Method 8260B and .8270C analytical and reporting protocols.

:',d 15"', 1998
:iVai Facilities

:ritcria and SW-846

All samples were successfully analyzed with the exception of those compounds \.1L.:" .. ,'(: C.:-- ;ejected. The
findings offered in this report are based upon a general review of all available ':~:;:. :::':;;uding: data
completeness, holding times, GC/MS tuning and system performance, initial/continUing calibrations,
laboratory method and field quality control blank results, surrogate spike recoveries, matrix spike/matrix spike
duplicate results, internal standard performance, tentatively identified compounds, compound Identification,
compound quantitation, and detection limits. Areas of concern are listed below.

Major Problems

• None noted.

Minor Problems

• Positive results reported below the Contract Required Quar,:i" ,: ... limit (CRQl) are qualified as
estimated, (J). The direction of bias cannot be determined.

The electronic deliverable did not include volatile results for VS-A-1A-Q7 and VS-A-1A-Q8. These results
were added manually.

Several samples in BR423 and BR424 required dilution due to compounds exceeding the instrument's linear
calibration range. Dilution factors ranged for 2X to 4X.

Matrix spike and matrix spike duplicate recoveries less than 10% were reported for benzo(g,h,i)perylene and
indeno(1,2,3-c,d)pyrene in VS-2A-15S. No qualifiers were assigned on this basis as the noncompliance was
due to the required dilution of the sample extract.

Because VS-2A-15S was used for the MS/MSD analysis, the Form 1 for this sample contained the entire
semivolatile target compound list. However, only the results for the compounds of interest were reported on
the electronic deliverable.

EXECUTIVE SUMMARY

Laboratory Performance Issues: None.

Other Factors Affecting Data Quality: None.



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data
Validation (9/94) as modified by Region III and the NFESC guidelines "Navy Instaiiotion Restoration Program
Laboratory Quality Assurance Guide" (February, 1996). The text of this report nas been formulated to
address only those problem areas affecting data quality.

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as
specified in the NFESC guidelines and the Quality.Assurance Project Plan (QAPP)."

Linda Karsonovich
Chemist/Data Validator

Joseph A. Samchuck
Data Validation Quality Assurance Officer

Attachments:

1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as Reported by the Laboratory
3. Appendix C - Support Documentation



Data Qualifier Definitions:

u- Compound is nondetected as reported by the laboratory.

J- Reported result is an estimate due to various technical noncompliances.



APPENDIX A

QUALIFIED ANALYTleAl RESULTS



CT0252· NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR119

Page

SAMPLE NUMBER VS-A-1A-Ol VS-A-1A-02 VS-A-1A-03 VS-A-1A-05
SAMPLE DATE: 09/02198 09/02198 09/02198 09/03/98
LABORATORY 10. A81040132oo4 A81040132oo5 A81040 132006 A81040127001
aC_TYPE NORMAL NORMAL NORMAL NORMAL
'l(, SOLIDS: 83.0 'l(, 54.0% 70.0 % 80.0 %

UNITS: UG/KG UG/KG UG/KG UG/KG
FIELD DUPLICATE OF: .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
VOLATILES
TRICHLOROETHENE 5.4 U I 10 U I 6.8 U I 6 U I



CT0252 - NAWC WARMINSTER
SOiL DATA
QUANTERRA
SDG: BR119

Page 2

SAMPLE NUMBER: VS·A-1A-06 VS-A-1A-25 VS-A-1B-07 VS-A-1B-08
SAMPLE DATE: 09/03/98 09/03/98 09/02198 09/02198
LABORATORY ID: A81040 127003 A81040127oo2 A81040132oo1 A81040132002
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 85.0 % 80.0% 85.0% 87.0%

UNITS: UG/KG UG/KG UG/KG UG/KG
FIELD DUPLICATE OF: .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

VOLATILES

I I I ITRICHLOROETHENE 6.2 U 6.4 Li 5 U 5.4 U



CT0252 - NAWC WARMINSTER
SOIL DATA
QUANTERRA
SDG: BR119

Page 3

SAMPLE NUMBER: VS-A-1B-09
SAMPLE DATE: 09/02198 II II II
LABORATORY ID: A81040132003
aC_TYPE: NORMAL
% SOLIDS: 78.0% 100.0% 100.0% 100.0%

UNITS: UG/KG

FIELD DUPLICATE OF: .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

VOLATILES

TRICHLOROETHENE 6.6 U I I I I



CT0252 - NAWC WARMINSTER
WATER DATA
aUANTERRA
SDG: BR119

Page

SAMPLE NUMBER: 2TB-090298 2TB·090398
SAMPLE DATE: 09102198 09/03/98 II II
LABORATORY 10: A81040 132007 A81040127006
aC_TYPE: NORMAL NORMAL
% SOLIDS: 100.0% 100.0% 100.0% 100.0%

UNITS UG/L UG/L

FIELD DUPLICATE OF: .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

VOLATILES
TRICHLOROETHENE 5 U I 5 U I I I



CT0252 • NAWC WARMINSTER
WATER DATA
aUANTERRA
SDG: BR119

Page

SAMPLE NUMBER 2TB-090298 2TB-090398
SAMPLE DATE' 09102198 09103198 II I I
LABORATORY 10 AB1040132007 A81040127006
aC_TYPE' NORMAL NORMAL
% SOLIDS: ·00% 0.0% 100.0% 100.0%

UNITS: UG/L UG/L
FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

VOLATILES

TRICHLOROETHENE 5 U I 5 U I I I



CT0252 - NAWC WARMINSTER
SOIL DATA·
aUANTERRA
SDG: BR119

Page

SAMPLE NUMBER: VS-A-1A-01 VS-A-1A-Q2 VS-A-1A-03 VS-A-1A-05

SAMPLE DATE: 09102198 09102198 09102/98 09103198

LABORATORY 10: AaI040132004 A81040132005 A81040132006 A81040127001

aC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 83.0 % 54.0% 70.0% 80.0 %

UNITS: UGIKG UGIKG UGIKG UGIKG

FIELD DUPLICATE OF: .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

VOLATILES

TRICHLOROETHENE 5.4 U I 10 U I 6.8 U I 6 U I



CT0252 - NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR119

Page 2

SAMPLE NUMBER: VS-A-1A-06 VS-A-1A-25 VS-A-1B-07 VS-A-1B'{)6

SAMPLE DATE: 09103196 09103196 09102196 09102196

LASORATORY 10: A61040127003 A61040127002 A61040132001 A61040132002
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
'll. SOLIDS: 65.0 'll. 60.0 'll. 65.0% 67.0%

UNITS: UG/KG UG/KG UGIKG UG/KG

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
VOLATILES
TRICHLOROETHENE 62 U I 6.4 U I 5 U I 5.4 U I



CT0252 • NAWC WARMINSTER
SOIL DATA
QUANTERRA
SDG: BR119

Page 3

SAMPLE NUMBER: VS-A-1B-09
SAMPLE DATE: 09/02198 I I II I I
LABORATORY 10: A81040132oo3
OC_TYPE: NORMAL
% SOLIDS: 78.0 % 100.0 % 100.0% 100.0%

UNITS: UG/KG

FIELD DUPLICATE OF: .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

VOLATILES

I I I ITRICHLOROETHENE 6.6 U



CT0252 . NAWC WARMINSTER
WATER DATA
aUANTERRA
SDG: BR421

Page

SAMPLE NUMBER: W-RB-l01298
SAMPLE DATE: 10/12198 II II II
LABORATORY 10: C8J130129015
aC_TYPE: NORMAL
% SOLIDS: 0.0% 100.0% 100.0% 100.0%
UNITS: UG/L
FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
POLYNUCLEAR AROMATIC HYDROCARBONS
ACENAPHTHENE 10 U

ACENAPHTHYLENE 10 U

ANTHRACENE 10 U

BENZOIAIANTHRACENE 10 U

BENZOIAIPYRENE 10 U

BENZOIB1FLUORANTHENE 10 U

BENZOIG H IlPERYLENE 10 U

BENZOI~FLUORANTHENE 10 U

CHRYSENE 10 U

DIBENZOIA HIANTHRACENE 10 U

FLUORANTHENE 10 U

FLUORENE 10 U

INDENOll 23-CDlPVRENE 10 U

NAPHTHALENE 10 U

PHENANTHRENE 10 U

PYRENE 10 U



CT0252 - NAWC WARMINSTER
SOIL DATA
QUANTERRA
SDG: BR421

Page

SAMPLE NUMBER: SB-03-16
SAMPLE DATE: 10/12198 II I I II
LABORATORY 10: C8J130129014
OC_TYPE: NORMAL
% SOLIDS: 80.0% 100.0% 100.0% 100.0%

UNITS: UG/KG

FIELD DUPLICATE OF: .
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

POLYNUCLEAR AROMATIC HYDROCARBONS

ACENAPHTHENE 410 U

ACENAPHTHYLENE 36 J P

ANTHRACENE 140 J P

BENZOIAIANTHRACENE 590

BENZOIAIPYRENE 670

BENZOIBIFLUORANTHENE 770

BENZOIG HI\PERYLENE 120 J P

BENZO(~FLUORANTHENE 7BO

CHRYSENE 630

DIBENZO(A HIANTHRACENE 46 J P

FLUORANTHENE 1400

FLUORENE 31 J P

INDENOCI 23-CDIPYRENE 170 J P

NAPHTHALENE 410 U

PHENANTHRENE 350 J P

PYRENE 900



CT0252 . NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR423

Page

SAMPLE NUMBER: VS-2A-01S VS-2A-02S VS-2A-03S VS-2A-04S

SAMPLE DA TE: 10/14198 10/14198 10/14198 10/14198
LABORA TORY 10. C8J150136016 C8J150136017 C8J150136018 C8J150136019

aC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 87.0% 83.0% 88.0% 85.0%

UNITS: UG/KG UG/KG UG/KG UG/KG

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

SEMIVOLATILES

I IBENZOCG H llPERYLENE 3100 400 U I 970 390 U I
INDENO(1 23-CDIPYRENE 4300 I 49 J I P 1300 I 390 U I



CT0252 - NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR423

Page 2

SAMPLE NUMBER: VS-2A-05S VS-2A-06S VS-2A-Q7S VS-2A-08S
SAMPLE DATE: 10/14198 10/14198 10/14198 10/14198
LABORATORY 10: C8J 150136020 C8J150136021 C8J150136022 C8J150136023
ac_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 82.0% 81.0% 83.0% 85.0 %

UNITS: UG/KG UG/KG UG/KG UG/KG

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

SEMIVOLATILES

BENZOIG H I)PERYLENE 400 I 410 U I 55 J I P 2000 I
INDENOll 23-CDlPYRENE 540 I 410 U I 72 J I P 2500 I



CT0252 . NAWC WARMINSTER
SOIL DATA
QUANTERRA
SDG: BR423

Page 3

SAMPLE NUMBER: VS-2A-09S VS-2A-l0S
SAMPLE DATE: 10/14196 10/14196 II I I

LABORATORY 10: C6J150136007 C6J150136006
aC_TYPE: NORMAL NORMAL
% SOLIDS: 90.0% 62.0 % 100.0% 100.0%

UNITS: UG/KG UG/KG

FIELD DUPLICATE OF: ,

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

SEMIVOLATILES

I I I IBENZO(G H I\PERYLENE 500 510

INDENOrl 23-CDlPYRENE 440 I 550 I I I



CT0252 - NAWC WARMINSTER
SOIL DATA
aUANTERRA
SDG: BR424

Page

SAMPLE NUMBER: VS-2A-15S VS-2A-76S VS-2A-16S VS-2A-17S
SAMPLE DATE 10/15/98 10/15198 10/15198 10/15/98
LABORA TORY ID C8JI60146009 C8JI60146013 C8J160146010 C8J160146011
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS 94.0% 89.0% 88.0 % 89.0 %
UNITS: UG/KG UG/KG UG/KG UG/KG
FIELD DUPLICATE OF: VS-2A-15S .

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

SEMIVOLATILES

BENZOfG H I)PERYlENE 1900 I 2200 I 380 U I 250 J I P

INDENOll 23-CDlPYRENE 2200 I 2600 I 380 U I 330 J I P
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TETRA TECH ~tS. I~C.

600 Clark A\enue. Suite 3-. King of Prussia. PA 19406-1433
(hiD) 491-9688. FAX /(10) 491-9645. www.lelralech.com

C-51-12-8-3

December 2, 1998

Project 7603

Mr. Lonnie Monaco
Naval Facilities Engineering Command (NAVFACENGCOM)
Northern Division
Environmental Contracts Branch, Mailstop #82
10 Industrial Highway
Lester, Pennsylvania 19113

Reference:

Subject:

CLEAN Contract No. N642472-90-D-1298
Contract Task Order (CTO) No. 290

Additional Geophysical Survey for Sites 1 and 2 (Revision No.1)
Area A Remedial Investigation/Feasibility Study (RI/FS)
Former Naval Air Warfare Center (NAWC) Warminster, Pennsylvania

Dear Mr. Monaco:

As requested, Tetra Tech NUS, Inc. (TtNUS) has reviewed the results of previous geophysical
surveys conducted in the vicinity of Sites 1, 2, and 3 (collectively refer to as Area A) at the subject
base. Two separate surveys have been performed in this area. The first electromagnetic (EM)
survey was performed by SMC Martin in 1990 as part of Phase I RI work (refer to Figure 5-1,
Stages I and II Rough Draft RI Report, April 1991). Brown & Root (B&R) Environmental (now
TtNUS) did the second EM survey in 1995 (Figures 4-16 and 4-17, Draft Phase III RI Report,
November 1996). The second survey was conducted due to perceived deficiencies with the first
survey in terms of the extent of coverage, spacing of profile lines and stations, and data evaluation
process. Both surveys were performing using EM-31 electromagnetic equipment.

While there are some similarities between the results of the two surveys, in general, the B&R
Environmental survey results did not substantiate the findings of the Phase I RI. No detailed notes
regarding the SMC Martin survey are available regarding surface conditions within Area A and the
possible interference of engineered features (e.g., fences, utility lines, vehicles, parking lots,
roadways, concrete works, and equipment) on the survey results. The significant observations
concerning the Phase I RI and Phase III RI EM survey results are as follows:

Vicinity of Site 1

• The Phase I RI EM in-phase (metal mode) results showed a relatively straight pattern of
possible buried metal readings that appear to correspond with the electric utility line for
lighting near Site 1.

• Both EM surveys identified possible buried metallic debris near Excavation 1a. No such
debris was encountered during work at Excavation 1a. Neither survey (based on
conductivity readings) indicated the presence of buried material recently removed and
disposed from Excavation 1b.



C-51-12-8-3
Mr. Lonnie Monaco
Naval Facilities Engineering Command (NAVFACENGCOM)
December 2. 1998 - Page 2

• Neither EM survey identified the drums encountered within Excavation 1b. The highest
Phase I RI EM in-phase readings were noted west of the general location where buried
drums were found.

• The Phase III RI EM in-phase readings identified a buried metallic anomaly near Excavation
1b, to the west of well HN-111, but metallic surface debris was noted at this location as well.

Vicinity of Site 2

• The Phase I RI EM conductivity results revealed a conductivity low (indicative of possible
buried material) near the boundary for Excavation 2a. While the Phase I EM in-phase
readings identified possible buried metal within this same anomaly, buried metal was not
found in this general area.

• The Phase III RI EM survey readings were hampered by the presence of OHM Corporation
construction trailers. The Phase III conductivity results indicated the possible presence of
buried material in the westem half of Excavation 2a.

• The EM anomaly identified during the Phase I RI EM survey does not correspond well to the
Phase III RI soil boring results and visual observations made during work at Excavation 2a.

• Again, the Phase I RI EM in-phase (metal mode) results show a relatively straight pattern of
possible buried metal readings that may be related to the electric utility line for lighting near
Site 2.

. Proposed Scope of Work

To confirm and verify current conditions at Sites 1 and 2, a limited magnetometer and
electromagnetic (EM) survey is proposed in the vicinity of Sites 1 and 2. This survey will help identify
any areas of anomalous magnetic field strength. The purpose of the survey is to locate any
remaining buried drums and other ferrous metal objects and to clear drilling locations for the Area A
extraction well network.

The magnetometer and EM survey will be conducted along the northern property boundary in the
vicinity of Area A. This area was previously not available for geophysical surveying due to presence
of multiple fences. The survey will not include the locations of Excavations 1a and 1b, since these
excavations have already proceeded to bedrock. Figure 1 shows the approximate area to be
surveyed. The survey area will be confined to the estimated boundary of potential disposal sites (as
identified by EPIC) in the vicinity of Sites 1 and 2.

Before conducting the magnetometer survey. an on-base reconnaissance will be done to evaluate
possible interferences and to layout the survey grid. A base station will be established and
magnetometer readings will be collected at each grid station. Total field magnetic field intensity and
vertical gradient measurements will be recorded with the magnetometer. The EM survey will cover
the same survey grid and measurements of metal detections will be recorded. Station spacing will
be approximately 10 feet.
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A Geometries G-858 cesium vapor magnetometer will be used to record readings. A Geometries G
856 proton precession magnetometer will be set up at a pre-selected base station, if practicable. If
not practicable, magnetometer readings will be recorded at a common point before, during, and after
the survey on each day. The base station magnetometer will be calibrated to a reference mag"et or
to a fixed-length (6 inches) of steel pipe as needed during the survey. The EM survey will be
conducted using a Geonics EM-61, which will allow for closer EM readings near well casings and
other potential interferences. Both instruments will be tested at the start of the survey to better refine
the survey grid.

The traverses of the survey grid will be oriented parallel to the long axis of Sites 1 and 2 (i.e., along
the northeastern fence). TtNUS believes that the area to be surveyed better lends itself to this type
of orientation. Traverses running north and south will be extremely short and may impede the data
collection phase of the survey. If necessary, the grid will be divided in two pieces, one for Site 1 and
one for Site 2.

The data collection phase of the magnetometer survey is expected to take between 3 and 5 days.
The data evaluation phase will last about another week. The results of the magnetometer survey will
be compared to the Phase I and Phase III RI EM surveys. The results will also be reviewed with
regard to any cultural or engineered interferences, if they could not be eliminated during the data
collection phase of the survey.

Based on the results of the magnetometer and EM survey, TtNUS will make recommendations
regarding additional work that may be necessary to investigate any significant magnetic anomalies.

Please contact me if you have any questions or comments.

Sincerely,

'YJ:7t..c j):;.ea:JLL(~v-
Neil Teamerson
Project Coordinator

ANT/ejc

Enclosure

c: Thomas Ames (NAVFACENGCOM)
TImothy McEntee (NAVCFACENGCOM)
Darius Ostrauskas (EPA Region III)
April Flipse (PAOEP)
David Fennimore (Earth Data)
Anthony Sauder (Pennoni)
Ronald Sioto (USGS)
Jeffrey Orient (TtNUS)
Garth Glenn (TtNUS) (without enclosure)
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TETRA TECH NUS. I:"iC.
()OO Clark Avenue. Suire 3 • King of Prussia. PA 19406-1433
(610) 491-9688. FAX (610) 491-9645. www.tetratech.com

C-51-12-8-54

December 31. 1998

Project 7603

Mr. Lonnie Monaco
Naval Facilities Engineering Command (NAVFACENGCOM)
Northern Division
Environmental Contracts Branch, Mailstop #82
10 Industrial Highway
Lester, Pennsylvania 19113

Reference:

Subject:

CLEAN Contract No. N642472-90-D-1298
Contract Task Order (CTO) No. 290

Results from Additional Geophysical Surveys for Sites 1 and 2
Area A Remedial Investigation/Feasibility Study (RI/FS)
Former Naval Air Warfare Center (NAWC) Warminster, Pennsylvania

Dear Mr. Monaco:

As requested, Tetra Tech NUS, Inc. (TtNUS) has reviewed the results of the additional geophysicalsurveys conducted in the vicinity of Sites 1 and 2 at the subject base. This letter summarizes thescope of work and related preliminary findings.

Background

During the period December 8 through December 11, 1998, TtNUS conducted additionalgeophysical surveys at the former Naval Air Warfare Center (NAWC), Warminster, Pennsylvania.The surveys were conducted in the vicinity of Sites 1 and 2 (see Figure 1). The purpose of thegeophysical surveys was to locate any remaining buried drums and other ferrous metal objectsand to clear drilling locations for the Area A extraction well network.

Geophysical EqUipment and Data Acguisition

TtNUS deployed two Geometrics G858 Cesium Vapor magnetometers and one Geonics EM-61electromagnetic (EM) metal detector for the survey. The magnetometer was selected for thisproject to detect ferrous, metallic objects. One magnetometer was used to record the diurnalvariations of the earth's magnetic field. The second magnetometer was used as a rovingmagnetic gradiometer. An experienced geophysicist operated the equipment.

During the magnetometer survey, the base station magnetometer was set up in the best possiblelocation away from traffic, power lines, and strong magnetic gradient. Data were stored at onehalf-second intervals, along with time of measurement synchronized to the roving magnetometerclock. The base station magnetometer was downloaded to a computer at the end of the day tocorrect the roving magnetometer data for diurnal variations of the earth's magnetic field.

The roving magnetic gradiometer sensors were positioned vertically on a pole. one-half meterapart. Data from the two-sensor gradiometer were stored in the console's internal memory as topand bottom sensor total magnetic field data with assigned line coordinates. The data were time-
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stamped for the diurnal corrections and recorded at ten reading per second. r. ~2'-!Sl"<': !"';r~IS were
collected along lines spaced 10 feet apart. A mark was placed within the data as the operator
passed each 50-foot interval flag. The magnetic gradiometer data was downloaded to a computer
at the end of the day for processing. The data were later interpolated between marks and
assigned "X" and "Y" grid coordinate positioning. The top sensor data were used for the total field
data in nanoTesla's (nT), and the vertical magnetic gradient data were calculated by determining
the difference between the top and bottom sensors. The gradient data are expressed as
nanoTesla's per meter (nT/m).

The Geonics EM-61 time domain electromagnetic metal detector system was selected for this
project to sense all types of buried metallic objects. The EM-61 has been proven effective in
obtaining data in the proximity of wellheads, fences, power lines and other man-made
interference. The EM-61 was operated in standard wheel mode, with data collection at 0.53-foot
intervals along lines spaced 5 feet apart. The data collected by the EM-61 are expressed as
millivolts (mV). Data were stored in an Omnidata Polycorder with associated line and position
coordinates. The data were downloaded periodically to a computer for later processing.

Field Activities

On December 8, 1998, the project team established a local coordinate grid system with compass
and tape measures. The starting point (designated x =0 feet and y =100 feet) was positioned
north of the water treatment building and truck apron (see Figure 1). The grid was oriented from
northwest to southeast to maximize data collection efficiency. Stakes and pin flags were placed
at 50-foot intervals along the lines spaced 10 feet apart.

On December 9, 1998, the survey grid was completed. Metal barricade posts were removed from
the site, because they were expected to interfere with geophysical measurements. The
magnetometer survey was initiated in the aftemoon of December 9. On December 10,
magnetometer measurements over the Area 1 (i.e., Site 1) and Area 2 (i.e., Site 2) grid were
completed. Following the magnetometer survey, the EM.survey was started over Area 1.

In the afternoon of December 10, a conversation with the TtNUS site representative outlined
additions to the survey area. The grid area was expanded to cover additional area toward the
southeast adjacent to Area 2. A majority of the grid over Area 2 was completed with the EM
instrumentation. On December 11, 1998. EM and magnetometer data collection was completed
over all of the Area 1 and.2 grid. Preliminary data analysis was performed to verify completeness
of the data sets. On December 12, a limited rough-sketch map was drawn to aid in the
interpretation of the data, and barricades were placed to limit access to the area.

Data Processing and Interpretation

The data from each instrument were entered into software packages to check for accuracy and
completeness and to correct operator entry errors from field data collection Upon demobilization.
the magnetometer data were fully corrected for diurnal dnft and formatted for processing
software. The EM-61 data were also formatted for the procesSing software package. Each data
set was entered into the Geosoft Oasis Montaj® data processing software for Visual display of the
data Anomalous areas were checked uSing computer aided deSign (CAOl draWings and limited
sketch maps to determine if the anomaly was associated With man-made features or anomalies
caused by metallic debris or possible drums. The EM-61 data (see Figure 2). magnetometer total
field data (see Figure 3) and magnetic gradient data (see Figure 4) were compared to one
another to determine if coincident anomalies occurred. The magnetometer data were found to be
Influenced more from the fences. well heads, power lines and other Interference than the EM-61
data. In most cases. anomalies were found to cOincide from each data set
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Findings

The anomaly interpretation map is shown as Figure 5. Four areas have been hloh!i:.Jhted assignificant anomalous zones, and about 20 other small, isolated anomalies are indIcated as "X's"on the map.

Anomalous Zone 1 begins near the Site 1 and Site 2 boundary. A former walkway is present onthe eastern edge of this zone. The cause of this zone may be associated with possible lightingfoundations, the sidewalk itself, and associated metallic objects. This area should be fullyground-checked to determine if surface features influence the anomalous zone.

Anomalous Zone 2 is located on the northwestern edge of Excavation 2a. A portion of theanomalous zone is outside of the excavation, and the other half is within the excavation. Wiresand rusty cables were observed protruding from the wall of the excavation during the geophysicalsurveys. This anomalous zone is likely caused by the wires and cables visually observed by thesurvey team.

Anomalous Zone 3 is located primarily within Excavation 2a and was detected by both the EMand magnetic instruments. Visual observations indicate that the excavation area containsconsiderable metallic debris, primarily pieces of rusty metal. The EM data suggest that the debrisis contained inside of the fenced area north of Excavation 2a. The extreme eastern portion ofZone 3 extends into a wooded area. It was not possible to obtain accurate data in this thicklywooded area adjacent to the fencing.

Anomalous Zone 4 is located south of the eastern edge of Excavation 2a and north of Excavation2c. The anomalous area is likely located beneath the gravel roadway. Comparisons of the dataand CAD drawings indicate Zone 4 to be near the northeastern corner of the former OHM trailerarea. The area should be visually inspected to determine if surface features could explain theanomaly.

Isolated anomalies indicated by "X's" on the anomaly map generally were detected by bothmagnetic and electromagnetic instrumentation. These isolated anomalies should be groundchecked to determine if surface features may have caused the associated geophysicalresponses. The size and strength of these anomalies likely represent small metallic objects andnot steel drums or drum remnants.

Summary

During the week of December 8 through 12, 1998, TtNUS conducted geophysical surveys atNAWC Warminster. A local grid system was established uSing a compass and tape measure.The long axis of the local grid was oriented northwest to southeast. An EM survey using theGeonlcs EM-61 metal detector and a magnetic survey using the Geometrics G858 cesium vapormagnetic gradiometer were conducted.
IFour anomalous zones were identified by joint interpretation of the magnetic and electromagneticdata. In addition, about 20 isolated anomalies were identified. In most instances, both themagnetic gradiometer and the EM metal detector detected the anomalous zones and otherisolated anomalies. Metallic objects or debris probably causes the anomalies. but the exact typeof metal (e.g., drums) cannot be determined from the geophysical data.

Significant interference from engineered (man-made) metallic objects. utilities, and fences wereencountered. An effort was made by the geophysicist to eliminate known surface interference byuSing field sketch maps and CAD drawings from the anomaly map shown as Figure 5. Ground-
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checking of the anomalous zones should be performed to determine If engineereu :jtr-.:ctures,
such as utilities, lighting, wellheads or other surface metallic objects, may have c:::used the
anomalies.

In those cases where ground-checking fails to reveal the source of the anomalous responses,
exploratory test pits should be excavated to confirm the presence of buried metallic objects or
debris. Existing subsurface boring logs and test pit logs should be reviewed before planning
these excavations. The excavations should generally be at least 6 feet deep, 3 feet wide, and 10
feet long, given site-specific conditions.

Please contact me if you have any questions or comments.

Sincerely,

JLJl~al~
Neil Teamerson
Project Coordinator

ANT/ejc

-
Enclosures

c: Thomas Ames (NAVFACENGCOM)
Steven Lehman (NAVFACENGCOM)
Timothy McEntee (NAVCFACENGCOM)
Darius Ostrauskas (EPA Region III)
April Flipse (PADEP)
David Fennimore (Earth Data)
John Magee (Foster Wheeler)
Anthony Sauder (Pennoni)
Ronald Sioto (USGS)
Jeffrey Orient (TtNUS)
Garth Glenn (TtNUS) (without enclosures)
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Summary of Field Observati ns
NAWC Warminst r

Geophysical Test Pit Excavation ..'

Summary of field observations from the January 26, 1999 excavation of test pits at f6ur
geophysical areas of interest. Foster' Wheeler Environmental Corp. conducted excavations at the
locations identified in Attachment 1 in accordance with the plan dated January 15, 1999. Present
during the excavations, as observers, were Darius Ostrauskas (EPA Region 3), Alfred Yates
(Gannett Fleming, contractor to EPA), and Garth Glenn (Tetra Tech NUS).

~ ..

Surface observations: The remnants of a lamp··stand with concrete foundation .and
electrical wires were observed about 15 feet east of the test pit location . Two steel straps
were noted on the surface, toward the northern end, of the ,test pit area.. These appeared
to be cyclone fence post straps. Each was about 2 inches wide and 18 inches long with
bolts at one end of the broken strap.

[ i

Subsurface observations: What appeared to be a grounding rod was ,encountered a~6ut
10 feet from the northern end of the test pit. The top of the rod was about 1 foot below
ground surface (BGS) and about 3 feet of wire was attached tq the rod. The rod
extended at least 4 feet BGS. An approximately' 6 foot long wire/cab!~ (about % inches in
diameter) was encountered at" about 3 feet BGS'about 1.8 feet fromJhe northern end of
the test pit. : . " .

Test pit measured 38 feet long, 5 feet 8 inches deep (to top .o.f b~~~9C'k) and 40 inches
wide. No waste m~terials were evident in the ~~cavation or the mate.;baVemoved.

; ,. '.,6 fo" '
_:\!L::

. '. Surface observations: Nothin~.remarkable was noted.

' ..... 'I~~c~Grfac~<'~bservati~n$:i~I~~t~;cal c~'nduit pide ~;~~~;tes·~~;;~ncb'untered.at abedt 3
fee! BGS about 8feetfi:om the northern end of the test pit. This·.eppeared to be the v5ire
fron,·~ihe6fjginallampstands al6ng this portion of·the property. A'.rile.tal rod (about 4"Jeet
bY'2 indies) wa~ encountered 'at about 4 feet BGS near, ,the :soui'~.e~~; end of the test pit.
p.[fscH:mcountered in this area was a small pocket (about 6,inches sq~are) of a blue/green
material similar to the material removed from excavation 2A',Wl;lai appeared to be a re
bar was encountered adjacent to the access road (southernend'of the test pit) at about
3.q feet BGS.· "" ·",c.. ",:. 'i,", ."

~ A pipe was noted protrudin~ from the'we'stern w·~;(· ~fexc.avationl.2A about 2 feet BGS
adjacent to the'southern'end 'of the geophysical test pit. Upon inve'$tigation the pipe was
found to be about 6 to 8 feet long and extended northwest toward the test pit.

Test pit measured 32 feet long, 5 feet 8 inches deep (to top of bedrock) and 40 inches
·~ide. 'No waste materials were evident in the excavation or thernater,ial removed.. . " '. "''''. . .. :",,' . ~

~ . _... .,". . ;' :" . '., .,' :'!i''::: . ' " : .. '

;'Surface observations: Majority:'oftest,pit area,exte~dedJhrqugh ~x;!?ting excavation 2A.
The surface was littered with material including spocadi~.§m911 (t~~q 4 inches square)

'.' clumps and flex of blue/green and white' mate.rial s!mi.1a.r:- :to t~~)·emoved .. from the
excavation. The majority of the material consisted of glass and general refuse: The

. folloWing items were not~d 3':on9 the test pit length:.:s.I;:Igif;,Q.lfi~~W.e;s. steel rings.
I' - :," .', .• •

;: JC;:Y'(::-' <ri;-:;~r' ',:=jt':q
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.
washers, sea shells, scrap metal, steel bands, electrical wire, met?1 bottle cans and lids,
cinder blocks, broken stone, brick, broken china/dishes"steel straus, :,ailS, c()nc~:::~e with
re-bar, rusty cans, bailing wire, hinges, insulator caps, pipe couplin;s, and 8 5 gallon
metal:pail filled with concrete,

.' H' . :

Subsurface observations: It was necessary to move- shallow soils from araund the
southern end of the test pit area to construct a temporary ramp into the area, During this
activity two small pockets (about 1 to 2 inches squ'are)of a yellow/green material. were.
uncovered, This material was similar to. that removed during excavation of. 2A, Also
encountered was a 3 feet by S feet piece,of rusty sheet metal (siding?),

Northeast end of the test pit encountered materials similar to surface debris for the first 2
to 3 feet BGS over the first 6 to 8 feet of length, The-soils below this depth appeared to
be Clay-type soils arid did nofcontain evidence of waste or: trash, This material was not
pr~s¢nt over the rerrfakling portions of the test pit

'...'

Three rusty steel straps, about 2 inches wide by 4 feet· long, were noted at about 3 feet
BGS approXimately 10 feet from the northeast end of the test pit. At about 20 feet from
the northeast end. :at about3 feet BGS. a 1 inch by3 feet steel rod was encounter~d .

. J.: .. ,., ' ..

At about the 36·foot ~ark the bucket uncovered a.bright greenish-yellow solid material at
about 3 feet BGS, ' The material' appeared to be about l,foot square in size, The soils
adjacent to the materlal'appe~red oily, The Foster Wheeler'representative reported an
oil or diesel odor and OVA readings of 6 to 7 PPM immediately above the soi,1. The
bucket content was segregated for further sampling and disposal. A second bucket from
the area revealed)(~'l'smaller butsirnilar "clump" of the greeniSh-yellow material and a
portion of the soif'%lppeared':damp, .A third bucket from the area did not contain the
material and did not appear to contain oily or wet soils and did not exhibit OVA readings,
The test pit side walls did not contain the material or appear oily, Both the second and
third bucket of material were placed with the first for possible sampling and disposal.

At.~bout 40 feet from the' northeast end. an approximately 2 feet by 2 feet piece of rusty
sheet ,metal was encoli"rf'teretl'a(about 2 'to'3 feet· BGS,. Two]0'3 small (about,A inches
square) clumps oftl1e~ibiiJe'~green material. similar.t9,thahiemoved from excavc;ltJon2,A:
along with several pieces ofrotten woodenboards'.wen3Flote.d at abotlt 2. to·3 f~~t sbs at
about the Sqfoot rfi'ark 'ofthe test pit.· A 3 inch ;by..,3 feet :metab'pipe 'w<;3~ais6 removeq
from this area at aboOf 4: feet BGS, . At about 60 feetfrom'the:'nbtlheasienct cd inCh b,y
3 feet steel rod'wa~tehc66niered ataoout ~ feet'BGS:" '. , ;:;, ::,:'~ , .; .. , ,: ,.: .. ',':',':',.< )t~. .," " ',' ".. ~ ;. 'J,

Test pit measured 62 feel long ~~~ 40 inch;s wide an'(j ~~s~~bavated to ~iiher .. b~dr~ck
or to 6 feet in depttl, The test pit was excavated to 6 feet at the' northeast'--end lind

, <,' . "', . , •
continued aUhat depth-tO', about the 10 feet from the starti,ng point -where bedrock w9.~

encountered" The re'ma'i'rider of the test pit wasexcavated.to be·drock.: . i':~~' .•..
'. ", •• * It-: ~ . ~':' .' :.' ;. .":, .: ,~ ,.'." ." '.

':'/)', .,

Surface observatioiis~rwo'~ieces (6 inc~~s and 2'f~!9t)~f.he~vYSingle wir~ eieclri~~1
wire were noted'onthe suiface of the test pit area,. .' ! ".

. ,.

. Subsurface observations~A1 inch by 3 feet steel rod and a 4 inch by 6 inch by % inch"
, I.m'etal plate were ~iicouhtefed;at'2'to'3 feet'BGS 8f,eet.from;the we.$tern end ~f tbe, test

:pit. .A 2 fe.et lon'g :piece\oneh~phone cableJwire was'r:emoved from the top 2 feet ata,bout
.' " .' 12 feet from the weslemen'diof the test pit. :" . ~",. .' .,

, .' . ..- ... : ,s'C··'·l,l ·.·,,:~(r.s;::> rr~ .l~ I: :. ;.:i"; .•~~ .. ; .', ..•. , .. ,': " : ., ",-
:,jr~. r . . '. ,~

Z"Wl; " Test pit me.as:WERl ,.f2r'fee~,fJ6ng;·;6 feet 4jnches, deep,', i3nd'~40! inches wide..No,'~a$te
'materials wereevidentHrl'the excavation or the mat~rial removed:' " ,
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