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1.0 INTRODUCTION 

In response to Contract Task Order (CTO) No. 225 under Contract N62472-90-D-1298, Brown & Root 

(B&R) Environmental was tasked by the Naval Facilities Engineering Command (NAVFAC) Northern 

Division (NORTHDIV), as part of continuing investigations at the former Naval Air Warfare Center (NAWC) 

Warminster, Pennsylvania, to perform comprehensive groundwater monitoring for Areas A and D at the 

base. This work was outlined in the scope of work, dated October 30, 1997, as part of the Navy's 

Installation Restoration (IR) Program under the Comprehensive Environmental Response, Compensation, 

and Liability Act of 1980 (CERCLA). The IR Program is designed to identify contamination of Navy and 

Marine Corps facilities resulting from past operations and to institute corrective measures as needed. 

1.1 PURPOSE 

This report is intended to provide an updated overview of groundwater flow and water quality cc;>nditions in 

Areas A& D and nearby off-site areas. Groundwater monitoring for Areas A and D is intended to 

supplement the ongoing perimeter groundwater monitoring program and generate information to be 

presented in final RI reports for these groundwaters of concern. In addition, this monitoring will help 

support remedial actions for groundwater associated with Areas A and D. 

For Area A, the groundwater results will be more fully' discussed in the final Area A RI report for 

groundwater [Operable Unit 1 (OU-1)]; for Area D, the results will be presented in the final Area D RI 

report for groundwater (i.e., OU-4). The assessment of risks associated with groundwater is not part of 

this report but will be addressed during preparation of the RLreports." 

Information presented in this report includes the following: 

• Potentiometric surface maps showing groundwater elevations and flow directions for 

shallow, intermediate, and deep water-bearing zones. 

• Tables displaying analytical results, including the range of positive detections, 

representative concentrations, and comparisons to background levels. The analytical 

results are specific to the shallow, intermediate, and deep water-bearing zones. 

• Where appropriate, maps showing the distributions of concentrations for significant 

chemicals of concern [e.g., trichloroethene (TCE), tetrachloroethene (PC E), and any other 

selected hazardous substances]. 
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DISTRIBUTION: RESTRICTED 



DRAFT 

• Brief narratives summarizing the nature and extent of groundwater contamination for each 

area. 

1.2 BACKGROUND AND CURRENT STATUS 

This section provides a brief background of Area A and Area 0 groundwaters of concern and the current 

status of each study area. For Area A, more detailed information can be found in the Phase II Remedial 

Investigation Report for Operable Unit 1, NAWC Warminster, Pennsylvania (Halliburton NUS, 1993a) and in 

the Draft Focused Remedial Investigation Report for Groundwater, NAWC Warminster, Pennsylvania 

(Halliburton NUS, 1995). A supplement to the draft focused RI report for groundwater (B&R Environmental, 

1996b) provides more recent information regarding the nature and extent of groundwater contamination for 

Areas A and D. 

For Area 0, additional background information can be found in the Remedial Investigation Report for 

Operable Unit 4 (OU-4), NAWC Warminster, Pennsylvania (B&R Environmental, 1996a) and in the draft 

focused RI report for groundwater. 

1.2.1 Area A Groundwater· 

In September 1993, the Navy and the United States Environmental Protection Agency (EPA) signed a 

Record of Decision (ROD) for Operable Unit 1 (OU-1). OU-1 consists of contaminated overburden and 

shallow bedrock groundwater attributable to Area A at the base. Area A includes IR Sites 1, 2, and 3, as 

well as adjacent areas west of Jacksonville Road (Figure 1-1). The ROD selected an interim clean-up 

plan to minimize the migration of contaminated groundwater while additional studies are performed to 

determine the full nature and extent of groundwater contamination. The clean-up plan called for continued 

testing of groundwater in monitoring wells and other wells near the base over a 3D-year period. 

The treatment plant for Area A groundwater has been constructed and an extraction well drilling plan for 

Area A groundwater has been finalized. The Navy plans to begin construction of the remaining 

components (e.g., extraction wells, conveyan<;:e piping, electrical service) of the OU-1 remedy in the near 

future. 

In addition, the Navy is completing those groundwater investigations necessary to select a final remedy for 

contaminated groundwater attributable to Area A. A water-level study in the vicinity of Area A. was 

completed in 1997, Final RI and FS reports (if needed) for Area A groundwater will be prepared upon 

completion of the investigations. The interim remedy for OU-1 will be considered as part of the final ROD 
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for this operable unit. 

1.2.3 Area D Groundwater 

In September 1997, an interim ROD was signed for OU-4, OU-4 consists of contaminated groundwater 

attributable to Area D at NAWC Warminster. Area D generally consists of base property west of 

Jacksonville Road in the vicinity of the main building complex at NAWC Warminster (Figure 1-1). An 

industrial park lies west of this area and a residential neighborhood is located to the southwest. 

It is anticipated that the Area A treatment plant will also be used for Area D groundwater, The Navy plans 

to begin an expedited remedial design for OU-4 in the near future. The design will address the OU-4 

extraction well network, the routing of piping carrying groundwater to the treatment plant, electrical 

requirements, and any other necessary items. Performance monitoring plans will be developed to 

evaluate the effectiveness of the extraction well network . 

A base supply well study was performed within Area D in 1997 (B&R Environmental, 1998). Final RI and 

FS reports (if needed) for Area D groundwater will be prepared upon completion of any additional 

investigations necessary to select a final remedy for contaminated groundwater attributable to Area D, 

The interim remedy for OU-4 will be considered as part of the final ROD for this operable unit. 

1.3 SCOPE OF WORK 

As part of this task assignment for Area A and D groundwater monitoring, a total of 106 monitoring wells 

'and nine residential or commercial wells were sampled in December 1997 (Figure 1-2), All groundwater 

samples were analyzed for Target Compound List (TCl) volatile organic compounds (VOCs) using a low

concentration detection limit. In addition, 11 samples were analyzed for Target Analyte List (TAL) metals 

and cyanide, and five samples were analyzed for semivolatile organic compounds (SVOCs), pesticides, 

?lnd polychlorinated biphenyls (PCBs). Appropriate quality assurance/quality control (QA/QC) samples 

(e.g" field blanks, trip blanks, rinsate blanks, duplicates, and matrix spike/matrix spike duplicates) were 

collected and analyzed. A summary of the wells sampled, including sample number, date of collection, and 

analytical results, is provided in Appendix A All samples were collected and analyzed according to the 

scope of work for Area A and D groundwater monitoring. (B&R Environmental, 1997c). 
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1.3.1 Specific Tasks 

The following specific tasks were performed as part of the Area A and D groundwater monitoring: 

•. One comprehensive synoptic round of water level was collected from all wells sampled 

during this investigation, prior to purging/sampling activities. 

• Groundwater samples were collected from 57 wells in Area A. All samples were analyzed 

for VOCs. Seven well water samples were analyzed for TAL metals and cyanide, and five 

water samples were analyzed for SVOCs, pesticides, and PCBs, 

• Groundwater samples were collected from 49 wells in Area D. All samples were analyzed 

for VOCs. Four samples were analyzed for TAL metals and cyanide. 

• Groundwater samples were collected from nine off-base residential, commercial, and 

other wells. All samples were analyzed for VOCs, 

• The analytical data were validated in accordance with Naval Facilities Environmental , 
Support Center (NFESC) guidelines and EPA Functional Guidelines for Region III. 

• The results from comprehensive groundwater monitoring were evaluated and are 

. presented in Section 2,0 of this report, 

All samples were collected by B&R Environmental and analyzed by CEIMIC Corporation. The 

groundwater samples and associated quality assurance/quality control (QA/QC) samples were analyzed 

under the following Contract Laboratory Program (CLP) protocols: 

• Low-Concentration Statement of Work (SOW) OLC02.0 (October 1992), for VOCs 

• SOW ILM02.1 for TAL metals and cyanide 

• SOW OLM01 ,8 for SVOCs, pesticides, and PCBs 

About 10 percent of the groundwater samples were analyzed for total inorganics, and about five percent 

were tested for SVOCs, pesticides, and PCBs. Well water samples to be tested for total inorganics, 

semivolatile organics, pesticides, and PCBs were selected based on the following considerations: 

DOCS/NAVY/5838/028011 1-6 
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• Existing analytical results (or lack thereof). 

• The likelihood of positive detections, based on the well's location to a suspected source 

area, for which these substances may potentially be present in that source. Suspected 

source areas include those investigated as part of RI work, underground storage tank 

(UST) work, or environmental baseline survey (EBS) work. 

• Proximity of the well to the proposed Area A extraction well network. 

• Proximity of the well to the conceptual Area D extraction well network. 

• Proximity of the well to the former jet fuel storage area. 

Well water samples from Well Clusters HN-14 (S/I), HN-55 (S/I), and HN-59 (S/I) and single wells HN-

11S, HN-201, HN-20D, HN-31S, and HN-421 were analyzed for total inorganics. Samples from single wells 

HN-11S, HN-59S, DG12, DG-13, and Well D were tested for SVOCs, pesticides, and PCBs. 

The detection limits for all sample analyses can be found in Appendix A. The groundwater analytical 

results were compared to background groundwater concentrations from previous sampling at the base, to 

EPA screening value concentrations, and to applicable Maximum Contaminant Levels (MCLs). The 

screening values are risk-based concentrations (RBCs) for tap water ingestion and residential water use 

(inhalation) and correspond to fixed levels of risk. The RBCs represent aqueous concentrations 

associated with a 10-0 cancer risk or a non-cancer hazard index of 0.1. Table 1-1 displays the background 

levels, RBCs, and MCLs for selected chemicals found in groundwater underlying the study areas. 

1.3.2 Methodology 

Sampling and analysis of well water samples were conducted to determine groundwater quality conditions 

within and around Areas A and D. The groundwater sampling program was conducted from December 4, 

1997 through January 2, 1998. 

One comprehensive round of water-level measurements was obtained from the Area A and D monitoring 

wells on December 3, 1997. Water levels were obtained using a calibrated M-Scope and were taken from 

marked points on top of each well casing. The round of measurements was collected within a time period 
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DRAFT 

ANALYTE BACKGROUND SCREENING MCUMCLG(3) 
CONCENTRATION (1) VALUE (2) 

Aluminum 8,220 3,700 
Antimony NO 1.5 6 
Arsenic 5.8 11 50 
Barium 628 260 ' 2,000 
Beryllium 1.5 0.016 4 
Cadmium 2.7 18 5 
Calcium 31,800 
Chromium (total) 5.5 18 (Cr+S) 100 
Copper 10 1,500 1,300(7) 
Cyanide NO 73 100 
Iron 4,850 1,100 
Lead 13.6 15 15(7) 
Magnesium 11,300 
Manganese 422 84 --
Mercury 0.17 1.1 2 
Nickel NO) 73 100 
Potassium 2,150 
Silver NO 18 
Sodium 14,700 
Thallium NO (4) 2.9 - 3.3 2 
Vanadium 3.7 260 --
Zinc 33.2 1,100 --
Toluene NC (5) 75 1,000 
Trichloroethene NC 1.6 5 
Tetrachloroethene NC 1.1 5 
Cis-1,2-Dichloroethene NC 6.1 70 
1,1,1-Trichloroethane NC 79 200 

, Chloroform NC 0.15 100 
1,1-Dichloroethene NC 0.044 7 
1,1-Dichloroethane NC 81 --
Carbon Tetrachloride NC 0.16 5 
Carbon Disulfide NC 100 --
1.4-Dichloroebenzene NC 0.44 75 
Xylene (total) NC 1,200 10,000 
1,1,2-Trichloroethane NC 0.19 3 
Trans-1, 2-Dichloroethene NC 12 100 
Acetone NC 370 
Ethylbenzene NC 130 700 
1,1,2,2-Tetrachloroethane NC 0.052 
Vinyl Chloride NC 0.019 2 
1,2-Dichloroethane NC 0.12 5 

(1) Halliburton NUS Corporation; RI Report for OU-3, August 1994, Table 6-1. Concentrations are based on 95 
percent upper confidence limits on the arithmetic or geometric means of metals results. 

(2) EPA Region III; Risk-Based Concentration Table, March 14, 1997. All results are for tap water. 
(3) EPA Office of Water; Drinking Water Regulations and Health Advisories, October 1996. 
(4) ND = Not detected. 
(5) NC = Not calculated; analyte is assumed to be anthropogenic in origin. 
(6) Halliburton NUS Corporation; Draft RI Report for NAWC Warminster, November 1992, Table 4-10. 
(7) Action level only. 
MCUMCLG - Maximum Contaminant Level/Maximum Contaminant Level Goal 
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of approximately 6 hours in order to minimize the effects of shorHerm water-level fluctuations. Appendix 

B contains the complete set of data obtained during the December 3, 1997 round of water levels. The 

majority of monitoring wells were sampled using EPA QA directives for low-flow purging and sampling of 

groundwater monitoring wells (Appendix C). Wells with yields of 1 gallon per minute (gpm) or greater 

were purged a minimum of three well volumes of groundwater and until the monitored parameters (pH, 

temperature, conductivity, and turbidity) of three conse~utive samples of purge water fell within 10 percent 

of one another. The pumping rate was monitored to assure that the wells were not purged at a higher rate 

than the natural yield of the formation. 

Within Area A, Well HN-12X w!3s not sampled due to dry conditions. Groundwater samples were stored on 

ice in coolers and were submitted daily to the Naval. Facilities Engineering Service Center (NFESC) 

approved laboratory. ,Quality control samples, including field duplicates, trip blanks, field blanks, and 

rinsate blanks, were collected and analyzed as required by NFESC sampling protocols and as outlined in 
, ,-

the SOW. The analytical results of the groundwat~r sampling are summarized in Section 2.0. 

, 1.3.3 Data Validation 

All analytical results from samples collected by B&R Environmental were validated for this report 

(Appendix D), The data validation process serves as an independent quality assurance check for the 

accuracy of laboratory results and as a means of evaluating laboratory performance and determining the 

impact of noncompliance to the data. In addition, through the use of qualifiers, the data validation process 
, ',,' 

lends interpretive guidance about the limitations of the data. 

1.4 ORGANIZATION OF REPORT 

Section ,1.0 discus~es the purpose, scope, and objectives of this report. Section 2.0 details the analytical 

results for samples collected at the site and describes the nature and extent of groundwater 

contamination within and in the vicinity of Areas A and D during the field investigation. Section 3.0 

summarizes the findings arid conclusions reached regarding groundwater conditions within and adjacent 

to Areas A and D. 
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2.0 RESULTS AND FINDINGS 

2.1 INTRODUCTION 

This section presents the 'results and findings for the Area A and D groundwater monitoring. Tables 2-1 

and 2-2 summarize the samples collected during this phase of work; all samples were analyzed for VOCs, 

11 samples were analyzed for TAL metals and cyanide,. and five samples were analyzed for SVOCs, 

pesticides, and PCBs. 

The depths of the monitoring wells sampled during this investigation ranged from 7 to 303 feet below the 

ground surface (Table 2-1). These wells were designed to monitor the most Significant water-bearing 

zone within a designated target interval. In general, the target intervals were as follows: 

• For overburden (X) wells, from the top of bedrock to a subsurface depth of 50 feet 

• For shallow (S) wells, subsurface depths of 50 to 75 feet 

• For intermediate (I) wells, sl,Jbsurface depths of 75 to 150 feet 
, 

• For deep (D) wells, subsurface depths of 150 to 300 feet 

2.2 AREA A AND D WATER LEVELS 

Groundwaterflow directions across Areas A and D were evaluated based on water-level data gathered from 

both on-base and off-base monitoring wells. The December 3, 1997 water-level data (Appendix B) were 

used to develop groundwater flow maps. Water-level data were evaluated within groups that were based on 

well depths and . lithologic zones monitored, for both lateral and vertical flow determinations. Shallow, 

intermediate, deep, and very deep groundwater flow directions were evaluated using wells with monitored 

intervals generally in the less than 75, 75 to 150, 150 to 250, and greater than 250 feet depth ranges, 

respectively. In addition to considering the monitored intervals, wells were evaluated for inclusion in the data 

sets based on the measured water levels and the bedrock dip. 

Shallow groundwater flow directions were defined based on ~ater~level data from bedrock wells with 

monitored intervals generally less than 75 feet deep. The overall shallow bedrock groundwater flow direction 

across Areas A and D, as shown in Figure 2-1, is to the north-northwest, with an average on-base gradient of 

approximately .02. The gradient steepers in the off-base area to the north-northwest. This direction of 

groundwaterflow is'similarto the ground surface slope. 
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TABLE 2-1 
SAMPLE SUMMARY 

DECEMBER 1997 AREA A AND D GROUNDWATER MONITORING 
NAWC WARMINSTER, PENNSYLVANIA 

WELL NUMBER WELL TOTAL DEPTH (Feet) SAMPLE NUMBER 

D 40 W-MW-D 

E 40 W-MW-E 

HN-11S/C 40 W-HN-11S 
HN-11X/DG-1 19 W-HN-11X 

HN-111 88 W-HN-111 

HN-11D 170 W-HN-11D 

HN-12X/MW-10 7 DRY 

HN-12S/BG-04 47 W-HN-12S 
HN-121 86 W-HN-121 

HN-12D 301 W-HN-12D 

HN-13-X/DG-2 18 W-HN-13X 

HN-13SIDG-23 47 W-HN-13S 

HN-131 172 W-HN-131 

HN-13D 243 W-HN-13D 

HN-14S 44 W-HN-14S 

HN-141 100 W-HN-141 

HN-15X 14 W-HN-15X 

HN-15S 44 W-HN-15S 

HN-151 113 W-HN-151 

HN-15D 202 W-HN-15D 
HN-16S ' 65 W-HN-16S 
HN-161 120 W-HN-161 
HN-16D 200 W-HN-16D 
HN-19S 44 W-HN-19S 
HN-1911 155 W-HN-1911 

HN-1912 110 W-HN-1912 

HN-19D 204 W-HN-19D 

HN-22S 55 W-HN-22S 

HN-221 152 W-HN-221 
HN-22D 271 W-HN-22D 
HN-50S 83 W-HN-50S 

HN-501 122 W-HN-501 
HN-50D 174 W-HN-50D 

HN-52S 87 W-HN-52S 

HN-521 132 W-HN-521 

HN-52D 194 W-HN-52D' 

HN-52DD 283 W-HN-52DD 

HN-55S 44 W-HN-55S 

HN-551 94 W-HN-551 

HN-59S 62 W-HN-59S 

HN-591 88 W-HN-591 

HN-65S1 103 W-HN-65S1 

HN-65S2 52 W-HN-65S2 

HN-6511 123 W-HN-6511 

HN-6512 171 W-HN-6512 

HN-65D 303 W-HN-65D 

DG-3 15 W-DG-3 

DG-12 75 W-DG-12 

DG-13 22 W-DG-13 

DG-26 15 W-DG-26 

MW-02 90 W-MW-02 

DRAFT 
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TABLE 2-1 
SAMPLE SUMMARY 
DECEMBER 1997 AREA A AND D GROUNDWATER MONITORING· 
NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 of3 

AREA WELL NUMBER WELL TOTAL DEPTH (Feet) 

A MW-03 100 
MW-11 10 
SMC-01 60 
SMC-02 298 

SMP-02 40 

HOBEN 130 
WW-1 103 

D HN-17S 102 
HN-171 202 
HN-17D 289 
HN-18S 100 

HN-181 174 
HN-20S 96 
HN-201 143 
HN-20D 300 
HN-21S 52 
HN-21 I 95 
HN-21D 300 
HN-31S 69 
HN-32S 84 
HN-33S 66 
HN-331 144 
HN-42S 65 
HN-421 111 
HN-42D 202 
HN-53S 60 
HN-531 83 
HN-53D 206 
HN-54S 71 
HN-541 124 
HN-54D 204 
HN-56S 50 
HN-651 134 
HN-57S 89 
HN-571 133 
HN-58S 46 
HN-581 76 
HN-60S 63 
HN-601 157 

HN-80S 44 

HN-801 115 

HN-81S 85 
HN-811 145 
HN-82S 56 

HN-821 159 
HN-83X 13 

HN-83S/MW-04 60 
HN-83I1MW-07 136 

MP-1 101 

MP-2 101 

MP-3 132 

SW-01 247 

SW-02 246 

DOCS/NAVY/5838/028011 2-3 . 
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SAMPLE NUMBER 

W-MW-03 
W-MW-11 

W-SMC-01 
W-SMC-02 
W-SMP-02 
W-HOBEN 
W-WW-1 

W-HN-17S 
W-HN-171 
W-HN-17D 
W-HN-18S 

W-HN-181 
W-HN-20S 
W-HN-201 
W-HN-20D 
W-HN-21S 
W-HN-21I 
W-HN-21D 

W-HN-31S 
W-HN-32S 
W-HN-33S 
W-HN-331 
W-HN-42S 
W-HN-421 
W-HN-42D 
W-HN-53S 
W-HN-531 
W-HN-53D 

W-HN-54S 
W-HN-541 
W-HN-54D 
W-HN-56S 
W-HN-561 
W-HN-57S 
W-HN-571 
W-HN-58S 
W-HN-581 
W-HN-60S 
W-HN-601 
W-HN-80S 

W-HN-801 
W-HN-81S 
W-HN-81I 
W-HN-82S 

W-HN-821 

W-HN-83X 

W-HN-83S 

W-HN-831 

W-MP-01 

W-MP-02 
W-MP-03 

W-SW-01 

W-SW-02 
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TABLE 2-1 
SAMPLE SUMMARY 
DECEMBER 1997 AREA A AND D GROUNDWATER MONITORING 
NAWC WARMINSTER, PENNSYLVANIA 
Page 3 of3 

AREA WELL NUMBER WELL TOTAL DEPTH (Feet) 

SW-03 570 

D SW-04 584 
SW-10 400 

DOCS/NAVY/5838/028011 2-4 
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SAMPLE NUMBER 

W-SW-03 
W-SW-04 
W-SW-10 
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AREA WELL 
NO. 

A 93 
A 96 
D 135 
D 228 
D 229 
D 230 
D 242 
D 131 
A 241 

DOCS/NAVY/5838/028011 

TABLE 2-2 
SAMPLE SUMMARY 

OFF-BASE DRINKING WATER WELL LOCATIONS 
AREA A AND D GROUNDWATER MONITORING 

NAWC WARMINSTER, PENNSYLVANIA 

STREET ADDRESS WELL TOTAL DEPTH (IN FEET) 
WATER BEARING ZONE 

Ivyland Road 250/Deep 
960 Jacksonville Road 100?lIntermediate 

215 Nemoral Street 45?/Shallow 
30 West. Street Road Unknown/Intermediate 
65 West Street Road Unknown/Shallow 

250 West Street Road Unknown/Shallow 
674 Mary Street Unknown/Shallow 
679 Mary Street Unknown/Shallow 

991 Pennsylvania Avenue 130/lntermediate 

2-5 

DRAFT 

SAMPLE NUMBER 

W-OS-757 
W-OS-764 
W-OS-759 
W-OS-763 
W-OS-765 
W-OS-762 
W-OS-766 
W-OS-758 

W-HOBEN-WELL 
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Locally in Area D, the shallow groundwater flow gradIent is somewhat lower than occurs within Area A, as 

shown in Figure 2-1, This localized area of lower gradient may be related to the presence of the building 

complex, The large buildings within Area D may act to minimize precipitation recharge locally and lessen the 

shallow groundwater flow gradient In addition, the shallow flow gradient north of Area A may be steeper 

than occurs within Area D due to pumping effects of a nearby municipal water-supply welL 

Intermediate-depth groundwater flow is also to the north-northwest, following ground surface slope and 
," 

bedrock dip, as shown in Figure 2-2. The lateral groundwater flow gradient in the intermediate flow system is 

approximately 0.02. As ,with the shallow wells, the local flow gradient in Area D is lower than in Area A and 

east of Jacksonville Road; however, the rea~ons for the decrease in flow gradient may be different than for 

the shallow flow system. Intermediate-depth groundwater within Area D is affected by cyclical pumping of 

nearby wells SW-3 and SW-4, particularly west and south of Building 1. Significant water-level fluctuations 
, , 

(greater than 1, foot) were seen during the Area D yield tests (we"s HN-20S, HN-201, HN-20D, HN-60S, and 

HN-601). These fluctuations appear to be tied into the cyclical pumping of the base water-supply wells (B&R 

Environmental,1998). The periodic withdrawal of water from this depth zone by the production wells likely 

acts to reduce the flow gradient locally in Area D. 

Figures 2-3 and 2-4 show the altitude and configuration of the potentiometric surfaces for deep water-bearing 

zones, as defined by measured water levels. The flow of deeper groundwater is generally to ~he north

northwest The potentiometric contours are dashed where inferred. 

2.3 NATURE AND EXTENT OF CONTAMINATION FOR AREA A GROUNDWATER 

Area A is located in the western portion of NAWC Warminster and encompasses portions of Warminster 

TownShip, Northampton Township, and Ivyland Borough. A total of 66 wells (S7 monitoring wells and eight 

drinking water wells) were sampled in the vicinity of Area A (Tables 2-1 and 2-2). The groundwater 

investigation primarily focused on the industrial area along the northwestern installation boundary and directly 

north of the base property boundary. The sample locations include monitoring, production, and residential 

wells. 

Area A monitoring wells are concentrated at the northeastern end of the investigation area and include 

several off-base well clusters (HN-14, HN-1S, HN-16, HN-19, HN-SO, HN-S2, HN-S9, and HN-6S), one former 

residential we" (Well No. 241), one former production well screened as a monitoring well (WN-1), one 

DOCS/NAVY/5838/028011 2-6 
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DRAFT 

municipal well [Warminster Township Municipal Authority (WTMA) No. 26], and one WTMA open borehole. 

Additional wells included in this discussion, located near Area A, include well cluster HN-22. 

Based on the December 1997 water-level data (Appendix B), a generally pronounced upward vertical 

hydraulic gradient was noted from deep to shallow water-bearing zones. Water levels in ·several deep wells 

ranged from about 10 to 35 feet higher than levels measured in shallow and intermediate wells at the same 

well cluster. 

The deep wells with noteworthy positive hydraulic head differentials (i.e., greater than 10 feet) in comparison 

to shallow and intermediate wells included 

• HN-11D 

• HN-12D (also artesian or flowing well) 

• HN-16D 

• HN-19D 

• HN-21 D (flowing well) 

• HN-50D 

• HN-52D 

• HN-53D 

• HN-65D 

• SMC-02 (flowing well) 

In addition, several intermediate-depth wells exhibited positive head differentials greater than 10 feet when 

compared to groundwater elevations for shallowerwells. The intermediate wells included 

• HN-171 

• HN-521 

• HN-6512 

• HN-SOI 

• HN-S11 

• HN-S21 (flowing well) 

The upward vertical hydraulic gradients from deeper to shallow water-bearing zones may act to limit the 

depth (or vertical component) of hazardous substance migration from potential sources. 
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2.3.1 Area A Shallow Groundwater 

Table 2-3 provides a summary of analytical results for positively detected analytes in shallow Area A 

groundwater. Plate 1 displays the sample results for shallow wells (less than 75 feet below the ground 

surface)' within Area A. Tabie 3-1 shows the representative concentrations and screening criteria for 

shallow Area A groundwater. 

2.3.1.1 Organic Results 

VOCs were detected in samples from most of the overburden and shallow monitoring well samples from Area 

A, including those from on-base and off-base wells. Within Area A, trichloroethene (TCE) was detected at 

the highest concentrations and with the greatest frequency of all target compounds. Tetrachloroethene 

(PC E), carbon tetrachloride (CCI4), cis-1 ,2-dichloroethane( cis-1 ,2-DCE), 1, 1-dichloroethene (1, 1-DCE), 1,1-

dichloroethane (1, 1-DCA), and 1 ,2-dichloroethane(1 ,2-DCA) were also detected in multiple well samples. In 

Area A, the majority of the organic contamination appears to be centered north and northwest of site 1 and 

the former wastewater treatment lagoons and Building 86. However, all well water samples taken from wells 

located between Building 2 and the base property boundary west of Jacksonville Road had at least one 

positive VOC detection. 

PCE concentrations from shallow groundwater samples were not as frequently detected as TCE in Area A 

monitoring wells. Among the Area A on-base well samples, PCE concentrations ranged from non-detect to 

135 ugll (MW-E). The highest levels of PCE were found in on-base monitoring well samples from wells 

immediately north of Building 86. The sample from well SMC-01 contained PCE at 91 ug/I; this well is west of 

the fuel storage area. 

Plate 2 displays peE isoconcentrations based on analytical results from shallow Area A monitoring well 

samples. To improve the clarity of Plate 2, isopleths associated with the sample result for well SMC-01 were 

not drawn for this plate. For Area A shallow groundwater; two areas of elevated PCE levels were identified. 

The first area appears to extend from near Building 86 north to beyond the base property boundary. Wells 

HN-12S, MW-E, and MW-D are all present in this general area. The second general area or isolated 

anomaly is in the vicinity of well HN-52S. The sample from this well contained PCE at 420 ug/1. The extent 

of the PCE plume near this well cannot be precisely determined based on available data. It is unlikely that 

elevated PCE levels found in on-base Area' A shallow wells are related to the PCE found in off-base well 

sample HN-52S based on the significantly higher level found off-base and since PCE was not detected at 

significant concentrations in well samples collected between these two areas. 

DOCS/NAVY/5838/028011 2-12 
DISTRIBUTION: RESTRICTED 

I 
I 
I 
II 
I 
I 
,I 

I 
I 
,I 

'I 
I 
II 

I 
,II 

I 
I 
:1 
'I 



I 

I 
Tabl 2-3 

Summary of Analytical R suits for Shallow Ar a A Groundwater 
NAWC Warminster, Pennsylvania 

I ~b_a_riu_m ___________________ ~ ____ 2_1_2 _____ r-___ 4_0_.7 __ -__ 54 __ .1 ____ r-__ 4_7_.4 ____ .r-_______ H_N_-_11_S ________ .r-_______ 5_4_.1 _________ • 

calcium HN-59S 64400 4/4 27600 - 64400 42700 

I 
I 
I 
I 
'I I 

I 
I' 
I 

I 
I 
I 
I 

4/4 7.5 - 72.1 30.3 

1/1 29500 29500 

1/4 5.7 2.03 

magnesium 4/4 10700 - 22900 15800 . HN-59S 22900 

manganese , 1/1 .154 154 HN-11S 154 

mercury 1/4 0.56 0.185 HN-11S 0.56 

nickel 2/4 7.8 - 9.8 5.98 HN-11S 9.8 

potassium 3/3 2490 - 3720 2910 HN-55S 3720 

silver 2/4 2 - 3 1.55 HN-14S 2.93 

sodium 4/4 12200 - 45700 27800 HN-11 S 45700 

1 ,1 ,1-trichloroethane 11/28 0.6 - 340 16.7 HN-52S 10.2 

1,1,2-trichloroethane 1/28 0.7 1.21 HN-14S 0.7 

1,1-dichloroethane 14/28 0.5 - 190 8 HN-52S 4.75 

1,1-dichloroethene 13/28 0.5 - 210 9.03 HN-52S 5.76 

1,2-dlchloroethane 3/28 0.7 - 1.5 1.27 MW-E 1.43 

1 ,2-dichloroethene (cis) 14/28 0.6 - 72 7.5 HN-12S 14.7 

1 ,2-dichloroethene (trans) 1/28 0.6 1.21 SMP-02 0.6 

carbon disulfide 1/28 5 1.37 HN-13X 1.6 

carbon tetrachloride 9/28 2 - 12 2.89 SMC-01 5.44 

chloroform 2/18 2 - 2 1.89 HN-14S 2 

tetrachloroethene 20/28 0.8 - 420 35.4 HN-52S 181 

trichloroethene 24/28 0.7 - 410 68 HN-11S 410 

vinyl chloride 3/28 1 - 4 1.37 SMP-02 1.62 

Notes: 

Units are ug/L. 

Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. 

Mean of all data includes positive detections and non-detected results. Detection limits are divided by two for non-detected results. 

The determination of representative concentrations is based on comparison of maximum to the 95 % UCL. 

Frequency of detection refers to number of times substance was detected among all samples versus total number of samples (minus number of 

unusable results). 

Number of samples may vary based on the number of usable results. Rejected or blank-qualified results were not considered valid samples. 
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Among the Area A on-base shallow groundwater samples, TCE levels ranged from non-detect (HN-13X) to 

410 ug/l (HN-11 S). Samples from most on-base overburden wells (Le., monitored intervals less than 20 feet 

below the ground surface) did not contain TCE or any other VOC contamination above MCLs, except for the 

well sample from DG-26 (TCE at 10 ug/l). These wells include HN-11X, HN-13X, DG-3, DG-12 and DG-13. 

Plate 3 displays TCE isoconcentrations based on analytical results from shallow Area A and off-site well 

samples. For Area A shallow groundwater, three areas of elevated of TCE levels were noted. The first area 

lies, in the northwestern corner of the Navy property and is centered on HN-11 S. The well sample from HN-

11 S showed TCE at 410 ug/1. The second area or isolated anomaly is in the vicinity of well HN-S2S. The 

sample from this well revealed TCE at 140 ug/1. The extent of the TCE plume near well HN-S2S cannot be 

determined based on available data. The third area surrounds well HN-SOS, where TCE was detected at 360 

ug/l in shallow groundwater. For this anomaly: the extent of TCE contamination in shallow groundwater is 

more uncertain than for the first two areas. The relationship between the .two anomalies and the first area 

regarding TCE contamination is uncertain at this time. 

Among the shallow Area A monitoring well samples, CCI4 was detected at levels ranging from non-detect to 

12 ug/I (wells MW-D and SMC-01). Positive detections of this compound were not found among shallow 

monitoring well samples collected in the eastern portion of Area A. All Area A shallow well samples that 

showed CCI4 also contained of cis-1 ,2-DCE, TCE, and PCE, except for the sample from MW-02. None of the 

off-base well samples detected CCI4 at levels higher than on-base well water concentrations. 

1,1, 1-Trichloroethane(1, 1, 1-TCA) was detected in samples from shallow well samples within Area A at levels 

ranging from 0.9J to 2 ug/l. The highest 1,1, 1 ~ TCA levels in shallow groundwater were detected in samples 

from off-base wells HN-16S (104 ug/l) and HN-52S (340 ug/l), which suggests that these 1,1,1-TCA 

concentrations may not be attributable to Navy property. 1,1,1-TCA was not detected in well samples H N-

o 14S or HN-55S; these wells lie between the on-base portion of Area A and wells HN-16S and HN-S2S. 

Chemicals occasionally associated with the degradation of TCE and PCE (e.g., 1, 1-DCA, 1, 1-DCE, 1,2-

DC E) were detected in samples from most monitoring wells (e.g., HN-11X, HN-11S, HN-13X, E, HN-12X, 

HN-1SS, HN-16S, S~P-02, ,DG-3, DG-12, DG-13, and MW-04). Vinyl chloride (purported to be a terminal 

product of the degradation process) was detected in three shallow groundwater samples, .including those 

from wells SMP-02 (4 ug/l), HN-12S (1 ug/l), and HN-1SX (1 ug/l). 

Detections of monocyclic aromatic hydrocarbons (benzene, toluene, ethylbenzene, and xylenes) were not 

found in any shallow Area A monitoring well sample. There were no positive detections for the Area A 

shallow groundwater samples that were analyzed for SVOCs, pesticides, or PCBs. 
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2.3.1.2 Inorganic Results 

Within Area A. groundwater samples from wells HN-11S, HN-14S, HN-55S, and HN-59S were analyzed 

for total inorganics. Plate 1 displays the positive metal concentrations that were found above background 

levels in these well water samples. Chromium (total) was detected in all four well samples, ranging from 

14.5 to 72.1 ug/l. The sample from HN-55S showed the highest chromium concentration. This well is 

located adjacent to the former wastewater treatment lagoons. Low levels of nickel, silver, and antimony 

were also detected in at least one shallow Area A well. 

2.3.2 Area A Intermediate Groundwater 

Samples from intermediate monitoring wells within Area A contained the highest levels of groundwater 

contamination observed at the base. As in shallow Area A groundwater, TCE was detected at the highest 

concentrations and with the greatest frequency of all target compounds. Table 2-4 provides a summary of 

analytical results for positively detected analytes in intermediate Area A groundwater. Plate 4 displays the 
. . 

sample results for intermediate-depth (generally between 75 to 150 feet below the ground surfaCe) 

groundwater within Area A. Table 3-2 provides the representative concentrations for intermediate Area A 

groundwater. 

2.3.2.1 Organic Results 

. Among the intermediate Area A wells sampled, all but one well sample (MW-11) contained detectable 

VOC amounts. The highest VOC levels were found in samples from monitoring wells HN-11', HN-551, and 

HN-591. The groundwater sample collected from HN-11', located near Site 1, contained the highest 

concentrations of chloroform (40J ug/l), CCI4 (990J ug/l), TCE (32,000 ug/l), and 1, 1,2-trichloroethane 

(1,1,2-TCA) (67 J ug/l) detected during the December 1997 sampling event for Area A wells. The highest 

concentration of PCE was detected in the sample from HN-551 (160 ug/l). 

Unlike shallow Area A groundwater, VOC contamination for intermediate groundwater appears to be 

confined to Sites 1, 2, 3, which are located along the base property boundary. The monitoring well 

samples collected from intermediate-depth wE7"s between Building 2 and Sites 1, 2, and 3 did not TCE or 

PCE. 
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Table 2-4 
Summary of Analytical Results for Interm diate Ar a A Groundwat r 

NAWC Warminster, Pennsylvania 

aluminum 

barium 

1/2 479 249 HN-551 479 

2/2 85.3 - 112 98.7 HN-141 

calcium 3/3 63100 - 66350 64900 HN-591 

chromium 3/3 14.05 - 43.9 24.6 HN-141 

cyanide 1/3 6 3.67 HN-141 

iron 2/2 291 - 405 348 HN-551 

magnesium 3/3 18500 - 21100 19900 HN-141 

manganese 111 201 201 HN-551 

nickel 113 18.7 8.33 HN-141 

potassium 3/3 1780 - 9930 5430 HN-591 

silver 2/3 1.4 - 1.9 1.3 HN-141 

sodium 3/3 17200 - 25900 22300 HN-141 

zinc 1/2 60.7 31.3 HN-141 

1,1,1-trichloroethane 6/20 0.6 - 12 4.29 HN-6511 

1,1,2-trichloroethane 4/20 4 - 67 9.15 HN-111 

1,1-dichloroethane 6/20 . 0.4 - 16 4.45' HN-6511 

1,1-dichloroethene 8/20 0.8 - 25 6.11 HN-6511 

1,2-dichloroethane 1/20 1 3.63 HN-591 

1 ,2-dichloroethene (cis) 9/20 0.6 - 13 5.31 HN-141 

benzene 2120 1 - 10 4.1 HN-111 

carbon disulfide 1/20 2 6.79 HN-111 

carbon tetrachloride 4/20 52 - 990 , 85.8 HN-111 

chloroform 6/18 2 - 40 8.58 HN-111 

ethyl benzene 1120 4 6.89 HN-111 

tetrachloroethene 16/20 '0.6 - 160 23.6 HN-551 

toluene 1120 16 7.49 HN-111 

trichloroethene 17/20 0.6 - 32000 3000 HN-111 

vinyl chloride 1/20 0.9 6.73 HN-111 

xylene (total) 1120 9 4.03 HN-111 

Notes: 

Units are ug/L. 

Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated klto one result. 

Mean of all data includes positive detections and non-detected results. Detection limits are divided by two for non-detected results. 

The determination of representative concentrations is based on comparison of maximum to the 95 % UCL 
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PCE concentrations from intermediate groundwater samples were not as high or as frequently detected as 

TCE in Area A intermediate-depth wells. Among the Area A on-base well samples, PCE concentrations 

ranged from non-detect to 160 ug/l (HN-551). However, only samples from on-base wells immediately 

adjacentto the northwestern corner of the base showed PCE levels greater than the MCl (5 ug/l). 

Plate 5 displays PCE isoconcentrations based on analytical results from intermediate Area A and off-site 

monitoring well samples. For Area A intermediate groundwater, one area of elevated PCE levels was 

identified. This plume appears to extend northwest from the wastewater treatment plant area, with PCE 

concentrations ranging from 34 ug/l (HN-141) to 160 ug/l (HN-551) .. The PCE concentrations (ranging from 

non-detect to 25 ug/l) found in samples from well cluster HN-65 (HN-6511, HN-6512) and HN-52 (PCE at 12 

ug/l) may not be related to the same source of PCE contamination. The extent of the intermediate-depth 

PCE plume near well clusters HN-65 and HN52 cannot be precisely determined based on available data. 
, , 

Plate 6 displays TCE isoconcentrations based on groundwater analytical results from intermediate-depth 

well samples. Aside from the sample from HN-111, the highest TCE levels for Area A intermediate 

groundwater were detected in well samples from HN-591 (15,000 ug/l), HN-551 (7,800 ug/l), HN-161 (2,300 

ug/l), and HN-141 (2,300 ug/l). These wells are within about 800 feet of one another, with TCE 

concentrations generally decreasing in the downgradientdirection. 

Among the Area A intermediate-depth groundwater samples, CCI4 was detected at levels ranging from non

detect to 990J ug/l (HN-111); CCI4 was only found in those samples with the highest TCE levels, with the 

exception of the sample from HN-161. All Area A intermediate well samples that had CCI4 also contained 

1,1,2-TCA, TCE, PCE, and chloroform. 

1,1,1-TCA was detected infrequently in intermediate-depth well samples at levels ranging from 0.7 J to 12 

ug/I. This compound was not found above 1 ug/l in anyon-base Area A intermediate monitoring wells. As 

with shallow groundwater, the highest 1,1, 1-TCA levels were noted in samples from off-base wells HN-6511 

(12 ug/l) and HN-6512 (2 ug/l). This suggests that 1,1, 1-TCA concentrations may not be attributable to the 

Navy, since samples from wells HN-141, HN-521, and HN-551 did not contain this substance. 

Vinyl chloride was found in one on-base intermediate groundwater sample. The sample from HN-111 showed 

this substance at 0.9J ug/I. There were no vinyl chloride detections among the other Area A intermediate 

well samples. 

The well sample from HN-111 had positive detections of all four BTEX compounds, ranging from 4J ug/l 
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(ethyl benzene) to 16J ug/l (toluene). BTEX compounds were not found in any other Area A intermediate 

groundwater samples, except for benzene, which was detected in HN-591 at 1 ug/l. There were no positive 

detections for intermediate-depth samples that were analyzed for SVOCs, pesticides, ,or PCBs. Samples 

from wells HN-141, HN-551, and HN-591 were tested for these organic substances. 

2.3.2.2 Inorganic Results 

Groundwater samples from intermediate Area A wells HN-141, HN-551, and HN-591 were analyzed for total 

inorganics. Plate 4 displays the positive metal concentrations that were found above background levels. 

Chromium (total) was detected in all three well samples, ranging from 14.1 K to 43.9 ug/l. The sample 

from HN-141 had the highest chromium concentration. All three wells are downgradient of the former 

wastewater treatment lagoons. 

Low levels of nickel, cyanide, silver, and zinc were also detected in at least one intermediate-depth Area A 

well. The farthest downgradient well (HN-141) sampled contained all these inorganics. 

2.3.3 Area A Deep Groundwater 

Table 2-5 provides a summary of analytical results for positively detected analytes in deep Area A 

groundwater. Plate 7 displays the sample results for deeper wells (generally greater than 150 feet below the 

ground surface) within Area A. Because of the limited number of deep wells sampled within Area A and the 

relatively low levels of VOCs found, isoconcentration maps were not prepared for deeper groundwater. 

Table 3~3 shows the representative concentrations calculated for Area A deep groundwater. 

The deep wells sampled within Area A included screened wells HN-11D, HN-12D, HN-131, HN-13D, HN-15D, 

HN-16D, HN-19D, HN-22D, HN-50D, HN-52D, HN-52DD, HN-6512, HN-65D, open Well 93, and open Well 

BK-1059. These well locations are mostly within and downgradientof Area A; ,the farthest well sampled (BK-

1059) is about 3,100 feet from the base property boundary. Because of confining pressures ,observed in 

many of these wells that result in Significant upward hydraulic gradients, downward migration of dissolved 

contaminants from shallower portions of the bedrock aquifer at these locations is generally unlikely. 

2.3.3.1 Organic Results 

Most deep Area A well samples contained at least trace levels of VOCs, except for samples collected from 

HN-12D and HN-65D, for which no VOCs were found. The on-base Area A deep groundwater samples did 

not have any VOC concentrations greater than MCLs. The greatest amount and variety of VOCs were in the 
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chloroform 1/13 0.615 HN-52D 

tetrachloroetherie 6/14 4.76 93D 

toluene 1/14 0.55 HN-52DD 

trichloroethene 9/14 46.9 HN-52D 

Notes: 

Units are ug/L. 

Number of sample results exdudes rejected data or blank-qualified data. Duplicates are consolidated into one result. 

Mean of all data Includes positive detections and non-detected results. Detection limits are divided by two for non-detected results. 

The determination of representative concentrations is based on cOmparison of maximum to the 95 % UCL. 

Frequency of detection refers to number of times substance was detected among all samples versus total number of samples (minus number of 

unusable results). 

Number of samples may vary based on the number of usable results .. Rejected or blank-qualified results were not considered valid samples. 
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samples from HN-52D and Well No. 93, which both contained TCE, PCE, 1, 1-DCA, 1, 1-DCE, CCI4 , and cis-

1,2-DCE. The sample from BK-1 059, an open borehole approximately 400 feet deep, also had trace levels 

of these same VOCs, except for the absence of CCI4 . 

TCE and PCE were the most pervasive VOCs found in deep groundwater samples collected within Area A. 

Positive TCE levels ranged from 0.5J to a maximum of 460 ugll (well sample HN-52D), and positive PCE 

concentrations ranged from 5 to a maximum of 39 ugll (the sample from Well No. 93). Well No. 93 is an 

active municipal supply well. 

1,1,1-TCA was not detected in anyon-base deep groundwater samples collected within Area A, nor was this 

compound found in any deep well samples within 1,800 feet of the Navy property boundary. Only samples 

from Well No. 93 and BK-1059, which is approximately 1,400 feet downgradient of Well No. 93, contained 

1,1,1-TCA. Since both wells are open boreholes, it is possible that the 1,1,1-TCA levels are not necessarily 

associated with deeper groundwater quality. 

BTEX compounds were not found in any deep Area A monitoring well samples. None of the Area A deep 

wells were tested for SVOCs, pesticides, PCBs, or inorganics during the December 1997 sampling event. 

2.4 NATURE AND EXTENT OF CONTAMINATION FOR AREA D GROUNDWATER 

This section discusses the nature and extent of contamination for Area D groundwater. The conclusions 

presented in this section are based on the analytical results for groundwater sampling performed during 

December 1997. Validated analytical results are presented in Appendix A. 

Area D is located in the western portion of NAWC Warminster and straddles Jacksonville Road. 

Groundwater monitoring primarily focused on the industrial area along the western base boundary adjacent 

to the main building complex (Buildings 1, 2, and 3). The sample locations included on-base monitoring and 

production wells and off-base monitoring and drinking water wells. The production wells included SW-1 , SW-

2, SW-3, SW-4, and SW-10. 

Similar to Area A groundwater a pronounced upward vertical hydraulic gradient from deeper to shallow water

bearing zones was observed at several well cluster locations, however vertical gradients were minimal a 

number of other cluster locations. 

Several factors relevant to Area D groundwater may account for the patterns of contamination observed 

during December 1997 sampling event. The relative solubilities of the detected VOCs, the amounts released 

DOCS/NAVY/5838/028011 2-20 
DISTRIBUTION: RESTRICTED 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
,I 
I 
I 
I 
I 
I 
I 
I 
I 

DRAFT 

into the environment, and the length of time available for contaminant transport are important factors in 

determining the distance over, which a chemical is transported in groundwater. TCE is one of the more 

soluble organic compounds and is believed to be the most frequently detected vac at the base because of 

its widespread use as a degreasing agent. ather vacs were detected within Area D at trace levels and in 

isolated areas, suggesting minor, localized releases. 

2.4.1 Area 0 Shallow Groundwater 

Table 2-6 provides a summary of analytical results for positively detected analytes in shallow Area D 

groundwater samples. Plate 1 shows the sample results for these well water samples. Table 3-4 displays 

representative concentrations for shallow Area D groundwater. 

2.4.1.1 Organic Results 

The pattern of positive vac detections within Area D suggests discrete source areas for various 

contaminants (Plate 1). TCE is pervasive throughout this study area, with detections noted at all overburden 

and shallow monitoring well locations, except samples collected from wells HN-21 S, HN-42S, HN-61 S, HN-

54S, HN-81S, and HN-82S. PCE, CCI4, cis-1,2-DCE, 1,1-DCE, 1,1-DCA, trans-1,2-dichloroethene(trans-

1 ,2-DCE), and chloroform were also detected in more than one well sample, but typically at very low levels. 

In Area D, the majority of the vac contamination appears to be located immediately adjacent to Buildings 1 

and 2. A small area of elevated TCE levels was also noted just north of Building 2. All shallow groundwater 

samples collected from wells west of Jacksonville Road within Area D, contained at least one vac with the 

exception of the sample from HN-42S. 

PCE concentrations from shallow groundwater samples were not as high or as frequently detected as TCE in 

Area D wells. Among the Area Don-base shallow well samples, PCE concentrations ranged from non-detect 

to 4 ug/l (MW-E). Plate 2 displays PCE isoconcentrations based on analytical results from shallow Area D 

monitoring well samples. The off-base well samples (HN-53S, HN-54S, HN-19S) for shallow groundwater 

did not contain PCE. 

Plate 3 shows TCE isoconcentrations for Area D shallow groundwater. In Area D, the majority of the TCE 

contamination appears to be located immediately adjacent to Buildings 1 and 2. A small area of elevated 

TCE levels was also noted just north of Building 2. Among the Area 0 on-base shallow groundwater 

samples, TCE levels ranged from non-detect to 480 ug/l (HN-32S). Samples with elevated TCE 

concentrations greater than 10 ug/l (including those from wells HN-17S, HN-18S, HN-31 S, HN-32S, HN-33S, 

HN-56S, HN-57S, and HN-58S) also generally had positive detections of cis-1 ,2-DCE (ranging from 0.7 J to 3 
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Tabl 2-6 
Summary of Analytical Results for Shallow Area 0 Groundwater 

NAWC Warminster, Pennsylvania 

calcium 1/1 99550 100000 HN-31S 100000 

chromium 1/1 40.1 40.1 HN-31S 40.1 

magnesium 1/1 37950 38000 HN-31S 38000 

potassium 1/1 1250 1250 HN-31S 1250 

sodium 1/1 43100 43100 HN-31S 43100 

1 ,4-dichlorobenzene 1/27 . 0.6 0.504 131 

1,1,1-trichloroethane 7/27 0.5 - 3 0.752 HN-53S 

1,1,2,2-tetrachloroethane 2/27 .0.75 - 0.8 0.52 HN-56S 

1,1-dlchloroethane 14/27 0.5 - 3 0.911 HN-83S 

1 ,1-dlchloroethene 7/27 0.5 - 53 2.67 HN-53S 

1,2-dichloroethane 1/27 0.8 0.511 131 

1 ,2-dichloroethene (cis) 14/27 0.7 - 14 1.63 131 

1 ,2-dichloroethene (trans) 6/27 0.5 - 1 0.537 HN-31S 

acetone 1/1 2 2 HN-54S 

carbon tetrachloride 6/27 0.6 - 1 0.583 HN-18S 

chloroform 7/25 0.5 - 1 0.576 HN-17S 

tetrachloroethene 15/27 0.6 - 6 1.36 HN-83S 

tnchloroethene 16/27 - 480 63.2 HN-32S 

vinyl chloride 1/27 2 0.556 131 

Notes: 

Units are ug/L. 

Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. 

Mean of all data includes positive detectIons and non-detected results. Detection limits are dIvided by two for non-detected results. 

The determinatIon of representative concentrations is based on comparison of maximum to the 95 % UCL. 

Frequency of detection refers to number of times substance was detected among all samples versus total number of samples (minus number of 

unusable results). 

Number of samples may vary based on the number of usable results. Rejected or blank-<jualified results were not considered valid samples. 

0.51 

0.876 

0.541 

1.11 

1.91 

0.527 

2.11 

0.566 

2 

0.634 

0.627 

1.84 

480 

0.599 

Wadsgwoc.xls 2-22 2/27/985:40 PM 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DRAFT 

ug/l), 1, 1-DCA (ranging from 0.5J to 2 ug/l), and PCE (ranging from 1 to 4 ug/l). 1,1,1-TCA, 1, 1-DCA, and 

1,1-DCE were detected in two shallow, off-base well samples (HN-19S and HN-53S). The maximum 

concentrations were 3 ug/l (1,1, 1-TCA), 4 ug/l (1-1-DCA), and 53 ug/l (1, 1-DCE), respectively. These are the 

highestVOC concentrations for these compounds among all Area D shallow groundwatersamples. 

Detections of BTEX compounds were not noted for any shallow Area D well sample. Shallow groundwater 

samples were not analyzed for SVOCs, pesticides, or PCBs. 

2.4.1.2 Inorganic Results 

A sample from well HN~31S was analyzed for total inorganics. Plate 1 displays the positive metal 

concentration that was found above background levels in this sample. Chromium (total) was the only 

metal detected above background. The result was 40.1 ug/l. 

2.4.2 Area 0 Intermediate Groundwater 

Similar to shallow' Area D groundwater, TCE was detected most frequently and at the highest 

concentrations in the intermediate groundwater samples from Area D. Tabl~ 2-7 provides a summary of 

analytical results for positively detected analytes in intermediate (generally between 75 to 150 feet below 

the ground surface) Area D groundwater. Table 3-6 shows the calculated representative concentrations. 

Plate 4 displays the sample results for intermediate-depth with groundwater within Area D. 

2.4.2.1 Organic Results 

The pattern of intermediate groundwater contamination associated with Area D shows highest VOC levels 

between the northwestern side of Building 2 and Building 70. TCE is the primary VOC of concern, with 

concentrations ranging from non-detect to 50 ug/l (well sample HN-58S2). Intermediate-depth well samples 

(HN-181, HN-211, HN-801, HN-811, HN-821, and HN-831) collected north of Building 2 did not contain VOCs, 

except for the sample from well HN-171, which had toluene at 2 ug/l. 

PCE concentrations in intermediategroundwatersamples were non-detector at trace levels for Area Dwells. 

The maximum concentrations were found in off-base well sample HN-1911 (O.6J ug/l) and on-base well 

sample HN-331 (also O.6J ug/l). Plate 5 displays PCE isoconcentrations based on analytical results from 

intermediate Area D monitoring well samples. In general, Area D does not appear to be a Significant source 
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Tabl 2-7 
Summ~ry of Analytical Results for Intermediate Area D Groundwater 

NAWC Warminster, Pennsylvania 

calcium 2/2 68400 - 75700 72100 W-HN-421 

iron 1/1 352 352 W-HN-201 

75700 

352 
------I----------~~---~----------I--------------------_1--------------------1 

lead 1/2 1.8 1.3 W-HN-201 1.8 

magnesium 2/2 16600 - 25100 20900 W-HN-421 25100 

manganese 1/1 412 412 W-HN-201 412 

potassium 212 3360 - 3980 3670 W-HN-201 3980 

sodium 2/2 14300 - 31000 22700 W-HN-201 31000 

1,1,1-trichloroethane 1/17 5 0.882 W-HN-531 1.13 

1,1-dlchloroethane 3/17 0.8 0.694 W-HN-561 0.838 

1,1-dichloroethene 2/17 0.6 - 24 2.01 W-HN-531 2.2 

1,2-dichloroethene (cis) 3/17 - 4 0.941 W-HN-561 1.29 

1,2-dichloroethene (trans) 1/17 0.7 0.629 W-HN-561 0.7 

acetone I'll 6 6 W-HN-831 6 

1117 2 0.706 W-HN-831 0.871 carbon disulfide 

tetrachloroethene 
-----~---------------~--------_r-------------------~------------------I 

2/17 0.5 - 0.6 0.624 W-HN-331 0.6 

3/17 0.5 -' 2 0.712 W-HN-171 0.878 , toluene 

trichloroethene 
-----~---------------~--------_r-------------------~------------------I 

5/17 0.8 - 50 3.81 W-HN-581 

Notes: 

Units are ug/L. 

Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. 

Mean of all data includes positive detections and non-detected results. Detection limits are divided by two for non-detected results. 

The determination of representative concentrations is based on comparison of maximum to the 95 % UCL. 

Frequency of detection refers to number of times substance was detected among all samples versus total number of samples (minus number of 

unusable results). 

Number of samples may vary based on the number of usable results. Rejected or blank-qualified results were not considered valid samples. 
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of PCE contamination for intermediate groundwater. Plate 6 displays TCE isoconcentrations based on 

groundwater analytical results from intermediate-depth well samples. As noted above, an area of TCE 

contamination was noted near the northwestern corner of Building 2 (w~1I sample HN-58S2). 'This area 

appears to extend off base, at least to well HN-1911. The sample from this well contained TCE at 13 ug/l. 

The intermediate-depth sample from well HN-171, which lies between Building 2 and well HN-1911, did not 

contain TCE, however, HN-171 is 50 feet deeper than HN-1911. HN-17S is an intermediate-depth well 

(screened 84 to 102 feet below the ground surface') and the well sample contained TCE at 34 ug/l. 

Other VOCs detected more than once in Area D intermediate wells were cis-1,2-DCE, 1, 1-DCA, 1, 1-DCE, 

and 1,1,1-TCA. All concentrations for these compounds were at low levels (less than 5 ug/l), except for 24 

ug/l of 1, 1-DCE, which was found in the sample from off-base well HN-531. 1,1,1-TCA was only detected in 

two off-base intermediate groundwater samples, ranging up to 5 ug/l (sample HN-531). The off-base 1,1,1-

TCA levels in groundwater may be related to potential sources other than Navy property, when considering 

the combined shallow and intermediategroundwaterquality data for Area D. 

One BTEX compound was found in several intermediate-depth Area D well samples. Toluene was noted in 

samples from well HN-171 (2 ug/l), well HN-201 (0.5J ug/l), and well no. 228 (0.6J ug/l). No other BTEX 

compounds were detected. Intermediate groundwater samples from Area D were not analyzed for SVOCs, 

pesticides, or PCBs. 

2.4.2.2 Inorganic Results 

Samples from intermediate-depth wells HN-201 and HN-421 were analyzed for total inorganics. No metals 

were found above background levels in the.se samples. 

2.4.3 Area D Deep Groundwater 

Table 2-8 provides a summary of analytical results for positively detected analytes in deep Area D 

groundwater, while Table 3-6 shows the applicable representative concentrations. Plate 8 displays the 

sample results for deeper wells (generally greater than 150 feet below the ground surface) within Area D. 

Isoconcentration maps were not prepared for deeper groundwater. 

The deep wells sampled within Area D included screened wells HN-17D, HN-19D, HN-20D, HN-21D, 

HN-42D, HN-53D, and HN-54D and five open-hole base supply wells (SW-1 through SW-4 and SW-10). 

Additional studies regarding supply wells SW-1 through SW-4 were completed in 1997 (B&R Environmental, 

1998). 
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Table 2-8 
Summary of Analytical Results for Deeper Ar a D Groundwater 

NAWC Warminster, Pennsylvania 

aluminum 1/1 113 113 W-HN-20D 113 

barium 1/1 323 323 W-HN-20D 323 

calcium 1/1 40700 40700 W-HN-20D 40700 

iron 111 539 539 W-HN-20D . 539 

lead 1/1 11 11 W-HN-20D 

magnesium 1/1 11100 11100 W-HN-20D 

manganese 1/1 72.9 72.9 W-HN-20D 

potassium 1/1 4710 4710 W-HN-20D 

sodium 1/1 19400 19400 W-HN-20D 

1,1-dichloroethane 2111 2 - 5 1.05 W-SW1 

1 ,2-dichloroethene (cis) 2/11 0.7 - 1 0.564 W-SW1 

chloroform 2/11 5 - 6 1.41 W-SW-3 

tetrachloroethene 3/11 0.8 - 3 0.782 W-HN-20D 

toluene 1/11 0.8 0.527 W-SW-3 

trichloroethene 3/11 0.6 - 4 1.15 W-SW1 

Notes: 

Units are ug/L. 

Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. 

Mean of all data includes positive detections and non-detected results. Detection limits are divided by two for non~etected results. 

The determination of representative concentrations is based on comparison of maximum to the 95 % UCL. 

Frequency of detection refers to number of times substance was detected among all samples versus total number of samples (~Inus number of 

unusable results). 

Number of samples may vary based on the number of usable results. Rejected or blank-qualified results were not considered valid samples. 
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2.4.3.1 Organic Results 

Most deep Area D well samples contained non-detect to trace levels of VOCs. The on~base Area D deep 

groundwater samples did not contain any VOC levels greater than MCLs. The VOCs detected included TCE, 

PCE, 1, 1-DCA, 1, 1-DCE, cis-1 ,2-DCE, and chloroform. Supply well samples from SW-1, SW-2, and SW-3 

were the only samples that showed the presence of more than one VOC. No VOCs were detected in off-base 

deep groundwater samples near Area D, except for the sample from HN-19D (O.5J ug/l). 

In general, the December 1997 sampling event did not indicate the presence of elevated VOCs associated 

with Area D deep groundwater. The highest VOC concentrations for individual compounds were found in the 

following well samples: 

• PCE - sample from HN-20D at 3 ug/l 

• TCE - sample from SW-1 at 4 ug/l 

• 1 , 1-DCA - sample from SW-1 at 5 ug/l 

• Cis-1 ,2-DCE - sample from SW-1 at 1 ug/l 

BTEX compounds were not found in any deep Area D monitoring well samples. None of the Area D deep 

wells were tested for SVOCs, pesticides, PCBs, or inorganics during the December 1997 sampling event. 
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3.0 SUMMARY AND CONCLUSIONS 

3.1 GROUNDWATER FLOWS 

Based on the results and findings of comprehensive groundwater monitoring, the following conclusions were 

reached regarding groundwater flows within Areas A and D: 

• Shallow and intermediate groundwater flows across Areas A and D were to the north

northwest, in the general direction of the slope of ground surface topography and bedrock 

dip. 

• For Area A, deep and deeper groundwater flows were to the north-northwest and north, 

respectively. 

• Deep groundwater flow across Area D was to the west and north-northwest. 

• Where present a significant upward head differentials between shallow and deeper bedrock 

flow zones is expected to act to prevent shallow dissolved contaminant migration to deeper 

portions of the bedrock aquifer. 

3.2 AREA A GROUNDWATER 

Most of the overburden and shallow monitoring well samples from Area A, including those from on-base and 

off-base wells, contained VOCs. Within Area A, TCE was detected at the highest ~oncentrationsand with the 

greatest frequency of all target compounds. In Area A, the majority of the organic contamination appears to 

be centered north and northwest of the former wastewater treatment lagoons and Building 86. 

3.2.1 Area A Shallow Groundwater 

For Area A shallow groundwater, three areas of isolated anomalies of TCE levels were noted. The first area 

lies in the northwest corner of the Navy property. The second anomaly is in the vicinity of well HN-S2S. The 

extent of the TCE plume near well HN-S2S cannot be determined based on available data. The third 

anomaly surrounds well HN-SOS, where TCE was detected at 360 ug/I in shallow groundwater. For this 
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anomaly, the pattern of TCE contamination in shallow groundwater is more uncertain than those noted for the 

other two areas. 

Two areas or anomalies of elevated PCE levels were identified for Area A shallow groundwater. The first 

appears to extend from near Building 86 north to beyond the base property boundary. The second anomaly 

is near well HN-52S. It is unlikely that elevated PCE levels found in on-base Area A shallow wells are related 

to the PCE found in off-base well sample HN-52S since PCE was not detected at significant,concentrationsin 

well samples collected between these two areas. 

3.2.2 Area A Intermediate Groundwater 

Samples from intermediate monitoring wells within Area A contained the highest levels of groundwater 

contaminants. Similar to shallow Area A groundwater, TCE was detected at the highest concentrations and 

with the greatest frequency of all target compounds. 

Unlike shallow Area A groundwater, the highest VOC levels in intermediate Area A groundwater were 

detected in close proximity or along the base property boundary. The monitoring well samples collected from 

intermediate-depth wells between Building 2 and Area A did not contain TCE or PCE. 

For Area A intermediate groundwater, one pattern of elevated PCE levels was identified. This pattern 

appeared to extend northwestfrom the wastewater treatment plant area. The'PCE concentrations detected 

in samples from off-base well cluster HN-65 may not be related to the same source of PCE contamination. 

3.2.3 Area A Deep Groundwater 

Most deep Area A well samples contained trace to low levels of VOCs, except for samples collected from 

HN-12D and HN-65D, for which no VOCs were found. The on-base Area A deep groundwater samples did 

not show VOC concentrations greater than MCLs. TCE and PCE were the most pervasive VOCs found in 

deep groundwater samples collected within Area A. 

3.3 AREA D GROUNDWATER 

The pattern of positive VOC detections within Area D suggests discrete source areas for various 

contaminants. TCE was pervasive throughout this study area, with detections noted at several monitoring 

well locations. PCE, CCI4 , cis-1,2-DCE, 1, 1-DCE, 1, 1-DCA, trans-1,2-DCE, and chloroform were also 

detected in more than one well sample~ but generally at very low levels, 
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3.3.1 Area D Shallow Groundwater 

For shallow Area D groundwater, the majority of the TCE contamination appeared to be located immediately 

adjacent to Buildings 1 and 2. A small area of elevated TCE levels was also noted just north of Building 2. 

Among the Area D on-base shallow groundwater samples, TCE levels ranged from non-detect to 480 ug/l. 

Nearly all shallow groundwater samples collected from wells west of Jacksonville Road showed the presence 

of at least one vac within Area D. 

PCE concentrations in shallow Area D groundwater samples were at trace levels. The off-base well samples 

for shallowgroundwaterdid not contain PCE. 

3.3.2 Area D Intermediate Groundwater 

Similar to shallow Area D groundwater, the intermediate groundwater samples contained TCE most 

frequently and at the highest concentrations within Area D. Intermediate groundwater associated with 

Area D contained the highest vac levels between the northwest side of Building 2 and Building 70. TCE 

was the primary vac of concern, with-concentrations ranging from non-detect to 50 ug/l. This area of 

TCE levels appeared to extend off-base, at least to well HN-1911. Intermediate-depth well samples 

collected north of Building 2 did not contain vacs, except for one low level of toluene. 

PCE concentrations in intermediate groundwater samples were non-detector at trace levels for Area Dwells. 

The maximum concentration detected was O.6J ug/l. In general, Area D did not appear to be a significant 

source of PCE contamination for intermediate groundwater. 

The other vacs detected more than once in Area D intermediate wells were cis-1,2-DCE, 1, 1-DCA, 1,1-

DCE, and 1,1,1-TCA. All concentrations for these compounds were generally at low levels (less than 5 ug/l). 

1,1,1-TCA was only detected in two off-base intermediate groundwater samples. These levels may be 

related to sources other than Navy property, when considering the combined shallow and -intermediate 

groundwater quality for Area D. 

3.3.3 Area D Deep Groundwater 

In general, the December 1997 sampling event did not indicate the presence of elevated vacs associated 

with Area D deep groundwater. Most deep Area D well samples contained non-detect to trace levels of 

vacs. The on-base Area D deep groundwater samples did not show vac levels greater than MCLs. The 
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VOCs detected included TCE, PCE, 1,1-DCA, 1,1-DCE, cis-1,2-DCE, and chloroform. Base supply-well 

samples (SW-1, SW-2, and SW-3) were the only samples that showed the presence of morethan one VOC. 

No VOCs were detected in off-base deep groundwater samples within Area 0 at a concentration greater than 

1.0 ug/1. 

3.4 RECOMMENDATIONS 

Recommendations for future groundwater-related work for Areas A and D include: 

• . The resul~s should be reviewed and evaluated to help support interim groundwater remedial 

actions within Areas A and D, including the preparation of appropriate performance monitoring 

plans for these actions. 

• The isolated, off-base VOC levels contained in groundwater, as identified in this report, should be 

referred to regulatory ·agencies for further investigation. 

• The patterns of on-base groundwater contamination should be reviewed with regard to any 

additional source investigations contemplated for Areas A and D, if necessary. 

• ~he data generated during this monitoring suggest that additional deep groundwater investigations 

within Area D may be unnecessary at this time, particularly with regard to characterizing the 

vertical extent of potential contaminant migration. 

• At a later date, the results from Areas A and 0 groundwater monitoring should be used to prepare 

appropriate sections of applicable RI and FS reports for OU-1 and OU-4. Tables 3-1 through 3-6 

present information that should be evaluated. in preparing risk assessments ·for Area A and D 

groundwater. These tables include the range of positive detections among well water samples, 

comparisons to background and other risk-based screening concentrations, and representative 

. concentrations. 
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Table 3-1 

Representative Concentrations - Shallow Area A Groundwater 
NAWC Warminster, Pennsylvania 

- - -
;,SHe-Related 1 ' ',t:'" ;S1i:4tJ?", /<, fib ,,' '1°' )1,Are SHeVk~" Representativel "Tap Water' ()I"t Maximum V"I,J' Lowest 'i, " ~"'f":;,-?",,,/,A. "X:: q ,'>f""'ks~,Q::?i'~'<,J'l<-~"::~ < ;,~ '"'}'9IV~~>' y'-"" " ",,, <'t~.,. 'ill, "C·>'*k'lx~~1<, J '~,J..'*0>.-., "A ~'"" " '''~'" 
Frequenc:yof 7,,'Rarigeof~osHive' {> ResullSAbov 'CoricentratlOn 'IRlsk-BilSed'" 1'Contllmlnilnli, cOrfnklngWatei' 
';¥DeiediOn; ;., oetei:iiOn~'iOi SitB::~r aaCRgrouri<t:? ~'l::otsii8 OatS 1C&icehtlat~' ~ l8vet;iMci:)'r iHeaIU{AdVts&y 

antimony NO 1/4 4 - 4 Y 4 1,5 6 3 
barium 628 212 I 40,7 - 54.1 N 54 1 260 2000.1 2000 
calcium 31800 4/4 r 27600 64400 Y 64400 
chromium 5.5 4/4 7 5 - 72.1 Y . I 72 1 18 100 100 
iron 4850 1/1 29500 - 29500 N 29500 1100 

I 

-
',Maximum .-

C;;;'centmtio'h 
,<';'RBC?;I\ 

,;': ;V;;'J?t :.=<" 

N 
N 
Y"i.'X5') 
N 

lead 13.6 1/4 I 5.7 5.7 N 5.7 15 15 I I N 
magnesium 11300 4/4 r 10700 22900 Y 22900 r ---N 
manganese 422 111 154 154 N 154 I 84 I N 
mercury 0,17 1/4 0,56 056 Y 0.56 r 1.1 2 2.-------N 
nickel NO 214 I 7.8 - 9,8 Y 9.8 I 73 100 100 I N 
potassium 2150 3/3 r 2490 3720 Y 3720' r--N 
silver NO 214 2 - 3 Y 2.93 18 100 N 

1,1,1-trichloroethane NC 11/28 0 6 - 340 NC 10.2 79 200 200 
1,1,2-trlchloroethane . NC 1/28 0.7 - 0.7 NC 0.7 0,19 3 1---=-;;3;-'----~--''"'"~4t1,·;.i 

sodium 14700 4/4 12200 - 45700 . Y 45700 ~ 

11,1-dichloroethane NC 14/28 0.5 - 190 NC 4.75 81 -,------.00----
1,1-dichloroethene NC 13/28 0.5 - 210 NC 576 0.044 7 7 
1,2-dlchloroethane NC 3/28 0.7 - 1.5 'NC '143 0,12 5--I---.-:;7"'00:;:----JL-;:.-"7.;-7~ 
1,2-dichloroethene (cis) NC 14/28 0,6 - 72 NC 14.7 6.1 70 - --7-0-'-" 

1,2-dlchloroethene(trans) NC 1/28 0.6 - 0.6 NC 0.6 12 ~oo _~~oo _N __ 
lcarbon disulfide NC 1/28 5 - 5. NC 1 6 tOO N 
icarbon tetrachloride NC 9/28 2 - 12 NC 5,44 0.16 5' 70 e,::tF""Y, ' I 
I chloroform NC 21t8 2 - 2 NC 2 0.15' 100 100 it ;,y.. ' 
Itetrachloroethene NC 20/28 0,8 - 420 NC 181 1.1 --5--- - 1000 A <. ':tY>J,~:J;f;~ 

trtchloroethene NC 24/28 07 - 410 NC 410 1,6 
vinyl chloride NC 3/28 1 - 4 NC 1,62 0.019 

Notes: 

UnHs are ug/l. 
Metals are selec1ed as COPCs if maximum values exceed upper 95 % tolerance IimHs (UTls) on background and if maximum values exceed 

one of the heaHh-based benchmarks: rtsk-based screening levels (RBCs), MCls, or HeaHh Advlsortes. 
Minerals that are essential nutrients (calcium, magnesium, sodium, potassium) are not included as COPCs, 
The determination of site resuHs exceeding background is based on 95 % upper tolerance limits (UTls), 
NC - Not calculated; organic analy1es are assumed to be anthropogenic in ortgin. 
Selection of organic COPCs is based solely on exceedance of RBCs, MCls, or HeaHh Advisories. 
RBCs represent concentrations associated wHh a 10" cancer risk level or a non-cancer hazard index of 0,1. 

5 
2 

Applicable RBCs Originate from EPA Region III RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0,1 hazard index (EPA, 1997), 
An RBC for lead based on cancer risk or hazard index IS not available, The 15 ug/l EPA MCl Is used as an applicable RBC for tap water·ingestion, 
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Table 3-2 
Representative Concentrations -Intermediate Area A Groundwater 

NAWC Warminster, Pennsylvania 

"',"" ' ",/~"k:~ . 95~%;~;1U< S~e::Related ' 
e .)~~~,~;b;~!e,~,~ : he S~e;i; R~alive ", Tap Water . 

,1"1":: :;." "~>~'~J~p ~ Ba?<QitiUhd <F~nfY'of ResuftS Aii(S.;;' ~BtIOn Risk~ 
SubStance'w .• ,,· , '", ;fuDala" ; "Detidioii ;' Detections foi"~e:i< '~olJnc{? j:or~eoaia ; conc8ntr8tiOtt 
aluminum 8220 112 479 - 479 N 479 3700 
barium 628 212 853 - 112 N 112 260 
calCIum 31800 313 63100 - 66350 Y 66400 
chromium 5.5 313 14.05 - 439 Y 439 18 
cyanide NO 113 6 - 6 Y 6 73 
Iron 4850 212 291 - 405 N 405 1100 
magnesium 11300 313 18500 - 21100 Y 21100 
manganese 422 111 201 - 201 N 201 84 
nickel NO 113 18.7 - 187 Y 187 73 
potassium 2150 313 1780 - 9930 Y 9930 
silver, NO 213 1.4 - 19 Y 1.9 18 
sodium 14700 313 17200 - 25900 Y 25900 
zinc 11000 112 607 - 607 N 607 1100 
1,I,l-trlchloroethane NC 6/20 06 - 12 NC 654 79 
1,I,2-trlchloroethane NC 4120 4 - 67 NC 336 019 
l,l-<llchloroethane NC 6/20 0.4 - 16 NC 69 81 
1,l-<lichloroethene NC 8120 08 - 25 NC 186 0044 
1,2-<llchloroethane NC 1120 1 - 1 NC 1 012 
1,2-<llchloroethene (CIS) NC 9/20 06 - 13 NC 129 61 
benzene NC 2120 1 - 10 NC 582 036 
carbon disulfide NC 1120 2 - 2 NC 2 100 
carbon tetrachlOride NC 4120 52 - 990 NC 990 016 
chloroform NC 6118 2 - 40 NC 40 015 
ethylbenzene NC 1120 4 - 4 NC 4 130 
tetrachloroethene NC 16120 0.6 - 160 NC 160 11 
toluene NC 1120 16 - 16 NC 16 75 
trichloroethene NC 17120 06 - 32000 NC 32000 16 
Vinyl chloride NC 1120 09 - 09 NC 0.9 0019 
xylene (total) NC 1120 9 - 9 NC 555 1200 

Notes' 

Units are ugll 
Metals are selected as COPCs ~ maximum values exceed upper 95 % tolerance IImrts (UTls) on background and ~ maximum values exceed 

one of the health-based benchmarks risk-based screening levels (RBCs), MCls, or Heatth Advisories 
Minerals that are essential nutrients (calCIum, magnesium, sodium, potassium) are not included as COPCs 
The determination of site resutts exceeding background IS based on 95 % upper tolerance IIm~s (UTls) 
NC - Not calculated, organic analytes are assumed to be anthropogenic In origin 
Selection of organic COPCs IS based solely on exceedance of RBCs, MCls, or Health AdviSOries 

RBCs represent concentrations associated wrth a 10" cancer risk level or a non-cancer hazard Index of 0 1 

.hMaximum ';,;1 ..:Lowest ~.<~ r-
f"'~~' ?;';:'klOg w;;.~t' 
;fL8ve«MClf, Healltl 'AdvisOIy 

2000 2000 

100 100 
200 200 

-. 
100 100 

100 

2000 
200 200 

3 3 

7 7 
5 700 

70 70 
5 200 

5 70 
100 100 
700 700 

5 1000 
1000 1000 

5 
2 10 

10000 , ---.1()()()(), _ 

Applicable RBCs Originate from EPA Region III RBCs for resldenllal exposure, tap water Ingestion, With non-cancer risk adjusted to 01 hazard Index (EPA, 1997) 
An RBC for lead based on cancer risk or hazard Index IS not available The15 uglL EPA MCl IS used as an applicable RBC for tap water Ingestion 
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Table 3-3 

Representative C ncentrations - Deeper Area A Groundwater 
NAWC Warminster, Pennsylvania 

- - - - -
;;,95, %+UTL'i,J ;Site:Related' "'<~ "dr' :,±~';f'. ,',.Y r(~.;ft.t: :*t:" : :)\; Are Site ;z1.% 'Representative :J'ijiTap Water xl> ~'Maximum' i, :f;ii~t;[owest,'~,;; ;' >'+'Maximuin "'" 

''"J''.ii:".'~~''"'' l' '*< ~%.', ",,~,~ *l'; > ",; ':':"0<" k~' v "0:,(£ '-<'<~'f'}~ "~(' ""'A ~ '$ ~ .)"ffi.'~ < ,',,; ',,;.' ',4,=-", '):: $\ik~""f-t'~" ~~~ "y " M' J ~t",,,,, '. <" '''' ~v "~~, ,'ll"-l ,,~,,' 

'ohiei6i<groulid 'Erequenci' of ::;;';{ Range"btp'O§ltive)~;il~ Results;A60~e ,Conce~iratidni ~,:Risk'-"Ba~e'd;~: ~'C6ritamin~fnt?;iDnrikingWater~ ,Contentration 
'''~,'1!J:_'''(,,"";:: (A\;';/P.;>""'%"¥"~~1/ '~>.""."""',w1i'}~%',,;::, :;,., }'Y"\''®1~'"{"/i'.iW,1''' ,.:;, ~'''·~[H; "·"{"!'J.(hl:ij~i":;;-"~'''~ '.'~~,~J~"si?:'-;8-0:";' ,A~' ",,"'~£ ,,<:",",'>'\' "J, "(':;~' V~.',&, ""xY,-<;:"-'r}l~"~""<V"" 

!',?ii~: f:>~ta:; ,~j~~ ~fJ;}Eltegtiol!:j~, ~ ~?:Q~tegtiQns (6r"Sit~¥( ~ :B,ac!5grou!}Q2:'Z' il;For"Si.te Q~talf ?~on~~!!:8t'Qri\: L~S'~I{Mgl) l.H~alth jl.dvisQry' ': '.':>'. ~BC1.{?Jt~, 
NC 2/14 2 - 24 NC 3.21 79 200 200 N 

1,1-dichloroethane NC 4/14 0.6 - 19 NC 2.77 81 
1,1-dichloroethene NC 4/14 1 - 22 NC 4.27 0.044 
1 ,2-dichloroethene (cis) NC 3/14 0.5 - 3 NC 1.06 6.1 
acetone NC 3/3 2 - 16 NC 16 370 
carbon disulfide NC 1/14 1 - 1 NC 0.649 100 
carbon tetrachloride NC . 2/14 1 - 4 NC 1.01 0.16 
chloroform NC 1/13 2 - 2 NC 0.747 0.15 
tetrachloroethene NC 6/14 0.7 - 39 NC 15.3 1.1 
tolu n NC 1/14 0.7 - 0.7 NC 0.607 75 
trichloroethene NC 9/14 0.5 - 460 NC 460 1.6 

Notes: 

Units are ug/L 
Metals are selected as COPCs if maximum values exceed upper 95 % tolerance limits (UTls) on background and if maximum values exceed 

one of the health-based benchmarks: risk-based screening levels (RBCs), MCls, or Health Advisories. 
Minerals that are essential nutrients (calcium, magnesium, sodium, potassium) are not included as COPCs. 
Th d termination of site results exceeding background is based on 95 % upper tolerance limits (UTls). 
NC - Not calculated; organic analytes are assumed to be anthropogenic in origin. 
Selection of organic COPCs is based solely on exceedance of RBCs, MCls, or Health Advisories. 

RBCs represent concentrations associated with a 10.6 cancer risk level or a non-cancer hazard index of 0.1. 

7 7 
70 70 

5 70 
100 100 
5 1000 

1000 1000 
5 

Applicabl RBCs originate from EPA Region'" RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.) hazard index (EPA, 1997). 
An RBC for lead based on cancer risk or hazard index is not available. Th~ 15 ug/l EPA MCl is used as an applicable RBC for tap water ingestion. 
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Table 34 
Representative Concentrations - Shallow Area D Groundwater 

NAWC Wanninster, P nnsylvania 

; " "+'::ld" ' f019,~/~:~!: ~~ite-Rel~t~,t:{.'i?L .y:(t;),,·')f :.~: 1:: .. ~r~~~:".; .R~pre~1~~t1~~ " ~ap~~~t.~r J • '~~lr,num, . ~c.YL~west"~,~,: .':.· .. ~~im':!!f" 
;:'> { ,~:": <t~ (' 't, . ~~ B~~~J8~~~ 1fr~~nCY~f >;. :;~~,n~e .~f Po~~~ If,~l .~e~I!!~ ~Ilo~e :l,~~~~nl[3lt~<?,W 1~.RI~k~~~,~~,': ~,.¥~~t~J!!~fla.n!:· ;: ~n~I~,g W~te! Co.nCent~~~~, 
~.ubs~lInc::e .• :"p,n:<· r~': •. Data.:th:ft;; ·j"Det~Ction/{ ti;·.i·Dete¢tiol1sJor.:~ite~J+flf IBllCkg[ound.? 'If=ofSlte O.ata: ¥GolJc::enttatlQn ~.Le\(et(MG.L);~ .;Health};\(M~Qry 'i ".2" RBC:?c./ 
calcium 31800 1/1 99550 - 99550 Y 100000 N 
chromium 5.5 1/1 40.1 - 40.1 Y 40.1 18 100 100 y. 
magnesium 11300 111 37950 - 37950 Y 38000 H 
potassium 2150 1/1 1250 - 1250 N 1250 N 

43100 · 43100 Y 43100 N 43100 
0.6 · 0.6 N 0.51 0.44 'y. , ;, 0.51 0.44 I 75 H o:s - 3 Y 0.876 79 N 0.876 79 200 200 

0.75 - 0.8 Y 0.541 0.052 hi.,! ;Y· J :c{"1 0.541 0.052 
0.5 - 3 Y 1.11 81 1.11 81 
0.5 - 53 Y 1.91 0.044 1.91 0.044 7 7 
0.8 0.527 0.12 5 700 · 0.8 N 0.527 0.12 5 700 1i;C;rk ., Y ,/',i.:; 
0.7 
0.5 -

2.11 6.1 70 70 
0.566 12 100 100 

- 14 Y 2.11 6.1 70 70 : •.... ,V':',,"'; 
- 1 Y 0.566 12 100 '100 - -' -' -N-'-

~ 
0.6 - . 
0.5 
0.6 
-1-- 48 

2 

2 370 
0.634 0.16 5 f=i 0.627 0.15 100 100 
1.84 1.1 5 1000 
480 1.6 

1-----
5 

0.599 0.019 2 r--ffi 

· 2 N 2 .370 N 
- 1 Y 0.634 0.16 5 70 " Y''!!:.:ir,,;· 
- 1 Y 0.627 0.15 100 1 DO'. • YI·~0;;,' 

- 6 Y 1.84 1.1 5 1000 J/ . .Y .';if\: 
480 Y 4801.6 5 - ~jY";;;~'~k: 

· 2 I N I 0.599 I 0.019 I 2 I 10 ~ ~ 

acetone 

Notes: 

Units are ug/L 
Metals are selected as COPCs if maximum values exceed upper 95 % tolerance limits (UTls) on background and if maximum values exceed 

one of the health-based benchmarks: risk-based screening levels (RBCs), MCls, or Health Advisories. 
Minerals that are essential nutrients (calcium, magnesium, sodium, potassium) are not included as COPCs. 
The determination of site results exceeding background is based on 95 % upper tolerance limits (UTls). 
NC - Not calculated; organiC analytes are assumed to be anthropogenic in origin. . 
Selection of organic COPCs is based solely on exceedance of RBCs, MCls, or Health Advisories. 

RBCs represent concentrations associated with a 10-6 cancer risk level or a non-cancer hazard index of 0.1. 
Applicable RBCs originate from EPA Region III RBCs for residential exposure, tap water ingestion: with non-cancer risk adjusted to 0.1 hazard index (EPA, 1997). 
An RBC for lead based on cancer risk or hazard index is not available. The 15 ug/L EPA MCl is used as an applicable RBC for tap water ingestion. 
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Tabl 3-5 

Repres ntativ Concentrations - Intermediate Area D Groundwater 
NAWC Warminster, Pennsylvania 

)~~095 0% U;W"; CSite:Roelatedi, ~*,CM;;;i f'oo '~:;, ::j~!5~'§; '~re Site,:' : Representative ;;}"Ti~.water£':;'f Maximum' ;;1 ':/;,/ Lowest:.' , 0 MaximlimL,) 
c' , (,~ '~, _oh,,* ~ '::\11:'"' r < >< Yj'Vf" ~ \t-:t7< ;V~::"--:', ,,;, :;',',~;' 'j' '~"",,,':-,,' ~": ,,'--;",:;,,' v .lfu% ' ~< 'tTh<' '< ~<,' ~~ ;:. " ,;{'~~ o\;:t > >i~ :~ "~,,r t :\ '~i ~,',' ,~. ",( > -,/;./'1. '''')~ ";--' 0'" ':~;Y'x,:":' /,:t ' .; ~ .< > [','i,~: 

?n.,~~~RW~~d oF~~~~9'~ ;'o~,~o~,go~,g~;\!l!,ibV!J~:, ~!~oltl!,S ~fjove Soncen!t,~tI9;n, '~I~k.BasE!do,: ::1jC~~ta"!lnll,~ti,!iptir:!~Ir:'g W~ter t9/?~~ntratioo~ 
Z:\:l,."Oat~;; ''.; 't~oeteCtion;o" I' j,,;,oetEtctions\for Sitem:;, BaCkground? "'J:ort~i!e:Data Goncentr:atiQI" l,;Lev,e!:(Mc[),,;; 0 Health A!1y1sory >, RBG ?"'~ 

8220 212 63.4 - 120 N 120 3700 N 
31800 212 68400 - 75700 Y 75700 ' N 

iron 4850 111 352 - 352 N 352 1100 N 
lead 13,6 112 1.8 - 1.8 N 1.8 15 15 N 
magnesium 11300 2/2 16600 - 25100 Y 25100 N 
manganese 422 1/1 412 - 412 N 412 84 N 
potassium 2150 2/2 3360 - 3980 Y 3980 N 
sodium, 14700 2/2 14300 - 31000 Y 31000 N 
1 ,1 ,1-trichloroethane NC 1/17 5 - 5 NC 1.13 79 200 

11 ,1-dichloroethane NC 3/17 0.8 - 1 NC 0.838 81 N 
200 ~ 

1 ,1-dichloroethene NC 2/17 0.6 - 24 NC 2.2 0.044, 7 
1 ,2-dichloroethene (cis) NC 3/17 1 _ .4 1\1("' 1 70 

1 ,2-dichloroethene (trans) NC 1/17 0., - U., Nl. U., 
~~---r __ ~~_. ____ ~~~~ ___ • __ ~~ ___ r __ ~~ ___ r __ ~6~.1~_ I ~ 

12 r- 100 
acetone NC 111 6 - 6 NC 6 370 
carbon disulfide NC 1/17 2 - 2 NC 0.871 100 
tetrachloroethene NC 2117 0.5 - 0.6 NC 0.6 1.1 5 
toluene NC 3/17 0.5 - 2 NC 0.878 75 1000 
trichloroethene NC 5/17 0.8 - 50 NC 4.48 1.6 5 

I 
'Notes: 

Units are ug/L. 
Metals are selected as COPCs if maximum values exceed upper 95 % tolerance limits (UTls) on background and if maximum values exceed 

one of the health-based benchmarks: risk-based screening levels (RBCs), MCls, or Health Advisories. 
, Minerals that are essential nutrients (calCium, magnesium, sodium, potassium) are not included as COPCs. 
The determination of site results exceeding background is based on 95 % upper tolerance limits (UTLs). 
NC -- Not calculated; organic analytes are assumed to be anthropogenic in origin. 
Selection of organic COPCs is based solely on exceedance of RBCs, MCls, or Health Advisories. 

RBCs represent concentrations associated with a 10,a cancer risk level or a non-cancer hazard index of 0.1. 
Applicable RBCs originate from EPA Region III RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index (EPA, 1997). 
An RBC for lead based on cancer risk or hazard index is not available. The 15 ug/l EPA MCl is used as an applicable RBC for tap water ingestion. 

_7 ___ ,';,::,'!;£',Y",l:,:",: 
70 N 
1~---N-

" ----
N 
N 

,000 ~ ---- --

1 000 '2:':,'~', ~, 
"y, ,-

-
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!~:,j,~;i;~C~,i;;~~~~,i"J,:~r~l: 
~'r95%UTI:'f< 
A'''<'",>~e j/,""- <. ' ~ 'G't 
on'BackgrounCl 
i}l~'ful;Qafit::E~,: 

aluminum 8220 
barium, 628 
calcium 31800 
iron 4850 
lead 13.6 
magnesium 11300 
manganese 422 
potassium 2150 
sodium 14700 
1,1-dichloroethane NC 
1,2-dichloroethene (cis) NC 
chloroform NC 
tetrachloroethene NC 
toluene NC 
trichloroethene NC 

Notes: 

Units are ug/L. 

Table 3-6 
Representative Concentrations - 0 eper Area 0 Groundwater 

NAWC Warminster, Pennsylvania 

~~~~~!~~; rt})}.~ : /!! ': F<'~'?~':f,A>, ;.!~~li ;:n :~i:Are,S.i~ ;; ~epresentatiVe < ,crap WaterJ .. 

ConCentration 
~/=*!:: </h«A/O "~,' ",: 

: ~li;R~r)g~ o,LPosi~~k:"~l" 13!'~j~Jbj, ~~~~ 'Risk:Basoo :., 

t~(D~i~Ji~Q\'! ki;J~iteCtion~j{or site'r'; aaCk9(9unCt?, 1FQt$ife,D .. ata , C.6~ce;:;tr~ti6~j 
1/1 113 - 113 N 113 3700 
1/1 323 - 323 N 323 260 
1/1 40700 - 40700 Y 40700 
1/1 539 - 539 N 539 1100 
1/1 11 - 11 N 11 15 
1/1 11100 - 11100 N 11100 
1/1 72.9 - 72 9 N 72.9 84 
1/1 4710 - 4710 Y 4710 
1/1 19400 - 19400 Y 19400 

2/11 2 - 5 N 1.78 81 
2111 0.7 - 1 N 0.643 6.1 
2/11 5 - 6 N 3.04 0.15 
3/11 0.8 - 3 N 1.09 1.1 
1/11 0.8 - 0.8 N 0.572 . 75 
3/11 0.6 - 4· N 2.14 1.6 

'Maximum " .;1 ;.):lowest ' <'\ 
,jContiirhinimt: 'dj}ihkirig Water 
f C~~~lj(M~l) , 1:i.~alt~.Aijvi~&Y 

2000 2000 

_.-. 

15 

70 70 
100 100 
5 1000 

1.000 -- 1000 

5 

. Metals ar selected as COPCs if maximum values exceed upper 95 % tolerance limits (UTls) on background and if maximum values exceed 

-

one of the health-based benchmarks: risk-based screening levels (RBCs), MCls, or Health Advisories. 
Minerals that are essential nutrients (calcium, magnesium, sodium, potassium) are not included as COPCs. 
The determination of site results exceeding background is based on 95 % upper tolerance limits (UTls). 
NC - Not calculated; organic analytes are assumed to be anthropogenic in origin. 
Selection of organic COPCs is based solely on exceedance of RBCs, MCls, or Health Advisories. 

RBCs represent concentrations associated with a 10-6 cancer risk level or a non-cancer hazard index of 0.1. 
Applicabl RBCs originate from EPA Region III RBCs for residential exposure, tap water ingestion, with non-cancer risk adjusted to 0.1 hazard index (EPA, 1997). 
An RBC for lead based on cancer risk or hazard index is not available. The 15 ug/l EPA MCl is used as an applicable RBC for tap water ingestion. 
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'ifi'Maximum' .. 

'bon~lltration • 
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02l26f98 TABLE 2-3 

SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

--- --

SAMPLE 1.0.: vV-OG-12 W-OG-13 W-OG-13-0 W-OG-26 W-OG-3 W-HN-11S 

LOCATION: W-OG-12 W-OG-13 W-OG-13 W-OG-26 W-OG-3 W-HN-11S 

SCREENED INTERVAL: 18.0 - 75.0 180-220 180-22.0 30- 15,0 7,0 - 15.0 35,0 - 40.0 

SAMPLE DATE: 12122197 12122197 12122197 12122197 12122197 12123/97 

WELL CLUSTER: . Shallow Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: W-OG-13-0 W-OG-13 

INORGANICS ugfL ugfL ugfL ugfL ugfL ugfL 

Aluminum nfa nfa nfa nfa nfa 179 B 

Antimony nfa nfa nfa nfa nfa 1.7 U 

Arsenic nfa nfa nfa nfa nfa 2.4 U 

Barium nfa nfa nfa nfa nfa 54.1 

Beryllium nfa nfa nfa nfa nfa 0.58 U 

Cadmium nfa nfa nfa nfa nfa 0.3 U 

Calcium nfa nfa nfa nfa nfa 42000 

Chromium nfa nfa nfa nfa nfa 14.5 K 

Cobalt nfa nfa nfa nfa nfa 6 U 

Copper nfa nfa nfa nfa nfa 5.8 U 

Cyanide nfa . nfa nfa nfa nfa 5 U 
Iron nfa nfa nfa nfa nfa 29500 
Lead nfa nfa nfa nfa nfa 5.7 L 

Magnesium nfa nfa nfa nfa nfa 16000 
Manganese nfa nfa nfa nfa nfa 154 

Mercury nfa nfa nfa nfa nfa 0.56 
Nickel nfa nfa nfa nfa nfa 9.8 
Potassium nfa nfa nfa nfa nfa 2490 
Selenium nfa nfa nfa nfa nfa 4.7 U 

Silver nfa nfa nfa nfa nfa 1.2 U 

Sodium nfa nfa nfa nfa nfa 45700 

Thallium nfa nfa nfa nfa nfa 1.9 U 

Vanadium nfa nfa nfa nfa nfa 6.8 U 

Zinc nfa nfa nfa nfa nfa 32.9 B 

... '-

W-HN-11X' 

W-HN-11X 

10.0 - 19.0 

12123/97 

Shallow 

Groundwater 

ugfL 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

.. .. s:_ 

DRAFT 
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W-HN-12S 

W-HN-12S 

17,0 - 47,0 

12123/97 

Shallow 

Groundwater 

:, ugfL 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

I 



02l26f98 TABLE 2.-3 DRAFT 

Page 2 

SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLEI.D.: .. W-OG-12 W-OG-13 W-OG-13-0 W-OG-26 W-OG-3 W-HN-11S W-HN-11X W-HN-12S 

, LOCATION: W-OG-12 W-OG-13 W-OG-13 W-OG-26 W-OG-3 W-HN-11S W-HN-11X W-HN-12S 

I SCREENED INTERVAL: 16.0 - 75.0 180-220 18.0 - 22.0 3.0 -15 0 70- 15 0 350 - 40 0 100-19.0 17 0 - 47 0 

SAMPLE DATE: 12/22197 12122197 12122197 12122197 12122197 12123/97 12/23/97 12123197 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater . Groundwater. Groundwater 

MATCHING DUPLICATE 1.0.: W-OG-13-0 W,OG-13 

I SEMIVOLA TILES ugfL ugfL ugfL ugfL ugfL ugfL ugfL ugfL 

1,2,4-Trichlorobenzene 1 U 1 U 1 U 1 U 1 U ·1 U. 1 U 1 U 

1,2-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,3-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1 ,4-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

2,2'-Oxybis(1 ~chloropropane) 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

2,4,5-Trichlorophenol 25 U 25 U 25 U nfa nfa 25 U nfa nfa 

2,4,6-Trichlorophenol 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

2,4-Dichlorophenol 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

2,4-Dimethylphenol 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

2,4-Dinitrophenol 25 U 25 U 25 U nfa nfa 25 U nfa nfa 

2,4-Dinitrotoluene 10 U 10 U 10 U nfa nfa 10 U nfa nfa -

2,6-Dinitrotoluene 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

2-Chloronaphthalene 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

2-Chlorophenol 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

2-Methylnaphthalene 10 U 10 U 10 U nfa ·nfa 10 U nfa nfa 

2-Methylphenol 10 U 10 U 10 U . nfa nfa 10 U nfa nfa 

2-Nitroaniline 25 U 25 U 25 U nfa nfa 25 U nfa nfa 

2-Nitrophenol 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

3,3'-Dichlorobenzidine 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

3-Nitroaniline 25 U 25 U 25 UJ nfa nfa 25 U nfa nfa 

4,6-Dinitro-2-methylphenol 25 U 25 U 25 U nfa nfa 25 U nfa nfa 

4-Bromophenyl-phenylether 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

.. IIiII .. ... ' .. ~,. ...·1 .. ' _ - :J<~J 1!iiII; IIIiiI ~r'" ....... '. 



.. - .. .. ' .. ..'- . ,'_.- .. ;' .. ..; - .... , ... •. .->'-
02/26/98 TABLE 2-3· DRAFT 

Page 3 

SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

--

I 
SAMPLE 1.0.: W-OG-12 W-OG-13 W-OG-13-0 W-OG-26 W-OG-3 W-HN-11S W-HN-11X W-HN-12S 

LOCATION: W-OG-12 W-OG-13 W-OG-13 W-OG-26 W-OG-3 W-HN-11S W-HN-11X W-HN-12S 

SCREENED INTERVAL: 180-75.0 180-22.0 18.0 - 22.0 3.0 -15.0 70- 15.0 35.0 - 40.0 10.0 -19.0 170-47.0 

SAMPLE DATE: . 12122197 12122197 12122197 12122197 12122197 12123/97 12123/97 12/23/97 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

I MATCHING DUPLICATE 1.0.: W-OG-13-0 W-OG-13 
, 

SEMIVOLA TILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

4-Chloro-3-methylphenol 10 U 10 U 10 U nfa nfa 10 U nfa nfa 
-." 

4-Chloroaniline 10 U 10 U 10 U nfa nfa 10 U nfa nfa r;:. 

4-Chlorophenyl Phenyl Ether 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

4-Methylphenol 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

4-Nitroaniline 25 U 25 U 25 U nfa nfa 25 U nfa nfa 
" -iF~ 

4-N itrophenol 25 U 25 U 25 U nfa nfa 25 U nfa nfa 

Acenaphthene 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

Acenaphthylene 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

Anthracene 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

Benzo{ a)anthracene 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

Benzo{a)pyrene 10 U 10 U' 10 U nfa nfa 10 U nfa nfa 

Benzo{b )fluoranthene 10 U 10 U 10 U nfa nfa 10 U . nfa nfa 

Benzo{g,h,i)perylene 10 U 10 U 10 U nfa nfa 10 U nfa nfa . 

Benzo{k)fluoranthene 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

Bis{2-chloroethoxy)methane 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

Bis{2-chloroethyl)ether 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

Bis{2-ethylhexyl)phthalate 10 U 10 U 10 U nfa nfa 2 B nfa nfa 

Butylbenzylphthalate 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

Carbazole 10 UJ 10 UJ 10 U nfa nfa 10 U nfa nfa 

Chrysene 10 U 10 U 10 U nfa - nfa 10 U nfa nfa 

Di-n-butylphthalate 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

Di-n-octylphthalate 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

Dibenz{a, h)anthracene 10 U 10 U 10 U nfa nfa 10 U nfa nfa 

Dibenzofuran 10 U 10 U 10 U nfa nfa 10 U nfa nfa 
- ---- -- ---- - ---- ~-.--.------



02l26f98 

SAMPLE 1.0.: 

I..OCATION: 

SCREENED INTERVAL: 

SAMPLE DATE: 
-

WELL CLUSTER: 

MEDIA DESCRIPTION: 

MATCHING DUPLICATE·I.D.: 

SEMIVOLA TILES 

D.iethylphthalate 

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 

VOLATILES 

1,1,1-Trichloroethane 

l,l,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

l,l·Dichloroethane 
.. - __ I 

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

TABLE 2·3 

SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

W·OG·12 W-OG-13 W-OG-13-0 W-OG-26 W-OG-3 

W-OG-12 W-OG-13 W-OG-13' W-OG-26 W-OG-3 

180-750 180-22.0 180-22.0 30- 15 0 70- 150 

12122197 12122197 12122197 12122/97 12122/97 

Shallow Shallow Shallow Shallow Shallow 

Groundwater Groundwater Groundwater Groundwater Groundwater 

W-OG-13-0 W-OG-13 

ugfL ugfL ugfL ugfL ugfL 

10 U 10 U 10 U nfa nfa 

10 U 10 U 10 U nla nfa 

10 U 10 U 10 U nla nla 

10 U 10 U 10 U nfa nfa 

10 U 10 U 10 U nfa nfa 

10 U 10 U 10 U nla nfa 

10 U 10 U 10 U nfa nfa 

10 U 10 U 10 U nfa . nfa 

10 U 10 U 10 U nfa . nfa 

10 U 10 U 10 U nfa nfa 

10 U 10 U 10 U nla nla 

10 U 10 U. 10 U nfa nfa 

10 U 10 U 10 U nfa nla . 

10 U 10 U 10 U nfa nla 

25 U 25 U 25 U nfa nla 

10 U 10 U 10 U nfa nfa 

10 U '10 U 10 U nfa nfa 

10 U 10 U 10 U nfa nfa 

ugfL ugfL ugfL ugfL ugfL 

1 U 1 1 1 U 2 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.8 J 1 1 0.7 J 1 

... '. ....... -~""" .. 

-

W-HN-11S W-HN-11X 

W-HN-11S W-HN-11X 

35.0 - 40.0 100-19.0 

12123/97 12123/97 

Shallow Shallow 

Groundwater Groundwater 

ugfL ugfL 

10 U nfa 

10 U nfa 

10 U nfa -
10 U nfa 

10 U nfa 

10 U nfa 

10 U nfa 

10 U nfa 

10 U nfa 

10 U nfa 

10 U nfa 

10 U nla 

10 U nfa 

10 U nfa 

25 U nfa 

10 U nfa 

10 U nfa 

10 U nfa 

ugfL ugfL 

1 U 1 U 

1 U 1 U 

1 U 1 U 

1 U 1 U 

._ .... '.-

DRAFT 
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W-HN-12S 

W-HN-12S 

17.0 - 47.0 

12/23/97 

Shallow 

Groundwater 

ugfL 

nla 

nfa 

nfa 

nfa 

nla 

nfa 

nla 

nfa 

. nfa 

nfa 

nla 

nla 

nla 

nfa 

nfa 

nfa 

nfa 

nfa 

ugfL 

1 U 

1 U 

1 U 

0.6 J 

.. -; .. 
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

--- ---- -------

SAMPLE 1.0.: W-OG-12 W-OG-13 W-OG-13-0 W-OG-26 W-OG-3 W-HN-11S W-HN-11X W-HN-12S 

LOCATION: W-OG-12 W-OG-13 W-OG-13 W-OG-26 W-OG-3 W-HN-11S W-HN-11X W-HN-12S 

SCREENED INTERVAL: 18.0 - 75.0 18.0 - 22.0 18.0 - 22.0 3.0 - 15.0 7.0 - 15.0 35.0'-40.0 10.0 - 19.0 17.0 - 47.0 

SAMPLE DATE: 12/22197 12122197 -12/22197 12122197 12122197 12123/97 12123/97 12123/97 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow .. Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: W-OG-13-0 W-OG-13 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L' 
" .. 2~ 
-.. 

1,1-Dichloroethene 0.5 J 0.7 J 0.8 J 1 U 0.8 J 1 U 1 U 1 U 

1,2-Dibromo-3-chloropropane 1 UR 1 UR 1 UR 1 UR 1 U 1 UR 1 U 1 U 

1,2-Dibromoethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,2-Dichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1 ,.2-Dichloroethene (cis) 0.6 J 1 U 1 U 1 1 U 1 1 U 72· 
"'¥:, 

1 ,2-Dichloroethene (trans) 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,2-Dichloropropane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
'1;i 

2-Butanone 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 U 

2-Hexanone 5 UR 5 UR 5 UR 5 UR 5 UR 5 U 5 UR 5 U 

4-Methyl-2-pentanone 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 

Acetone 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 

Benzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Bromochloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Bromodichloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Bromoform 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Bromomethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Carbon Disulfide 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Carbon Tetrachloride 1 U 1 U 1 U 1 U 1 U 3 1 U 2 

Ch lorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chloroform 1 U 1 U 1 U 1 U 1 U 5 B 2 B 11 B 

Chloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Dibromochloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Ethylbenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
---- - -
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE I.D.: W-OG-12 W-OG-13 W-OG-13-0 W-OG-26 W-OG-3 W-HN-llS W-HN-llX W-HN-125 

LOCATION: W-OG-12 W-OG-13 W-OG-13 W-OG-26 W-OG-3 . W-HN-l1S W-HN-11X W-HN-12S 

SCREENED INTERVAL: 180 - 75.0· 180- 22.0 18.0 - 22 0 30-15.0 7.0 -15.0 35.0 - 40 0 _ 100-190 17 0 - 470 

SAMPLE DATE: 12122197 12122197 12122197 12122197 12122197 12123/97 12123/97 12123/97 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater _ Groundwater _ Groundwater 

MATCHING DUPLICATE I.D.: W-OG-13-0 W-OG-13 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Methylene Chloride 2 B 2 B 2 B 2 B 1 B 2 B 1 B 2 B 

Styrene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Tetrachloroethene 0.8 J 2 3 2 3 6 1 U 110 

Toluene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Trichloroethene 5 2 2 10 2 410 0.7 J 59 

Vinyl Chloride 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 -
Xylene (Total) 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

cis-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

trans-1,3-Dichloropropene 1 U 1 U - 1 U 1 U 1 U 1 U 1 U 1 U 

PESTICIDES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

4,4'-DDD 0.1 U 0.1 U 0.1 U n/a n/a 0.1 U n/a n/a 

4,4'-DDE 0.1 U 0.1 U 0.1 U n/a n/a 0.1 U n/a n/a 

4,4'-DDT 0.1 U 0.1 U 0.1 U n/a n/a 0.1 U n/a n/a 

Aldrin 0.05 U 0.05 U . 0.05 U n/a n/a 0.05 U n/a n/a 

Alpha-BHC 0.05 U 0.05 U 0.05 U n/a n/a 0.05 U n/a n/a 

Alpha-Chlordane 0.05 U 0.05 U 0.05 U n/a n/a 0.05 U n/a n/a 

Aroclor-1016 1 U 1 U 1 U n/a \ n/a 1 U n/a n/a 

Aroclor-1221 2 U 2 U .2 U .n/a n/a 2 U n/a n/a 

Aroclor-1232 1 U 1 U 1 U n/a n/a 1 U n/a n/a 

Aroclor-1242 1 U 1 U 1 U n/a n/a 1 U n/a n/a 

Aroclor-1248 1 U 1 U 1 U n/a n/a 1 U n/a n/a 

Aroclor -1254 1 U 1 U 1 U n/a n/a 1 U n/a n/a I 

Aroclor-1260 1 U 1 U 1 U n/a n/a 1 U n/a n/a 
- ----- ----.-----.~ - L-_ - -

.. ..... .... ... ~ IiiiII ... ... .. .. ' .. .. '- .r, • .. --. 
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

.NAWC WARMINSTER, PENNSYLVANIA 

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

SAMPLE 1.0.: W-DG-12 W-DG-13 W-DG-13-D W-DG-26 W-DG-3 . 

LOCATION: W-DG-12 W-DG-13 W-DG-13 )N-DG-26 W-DG-3 

SCREENED INTERVAL: 18.0 - 75.0 18.0 - 22.0 18.0 - 22.0 30 - 15.0 7.0 -15 0 

SAMPLE DATE: 12122197 12122197 12122197 12122197 12122197 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: W-DG-13-D W-DG-13 

PESTICIDES ug/L ug/L ugiL ug/L ug/L 

Beta-BHC 0.05 U 0.05 U 0.05 U nfa nfa 

Delta-BHC 0.05 U 0.05 U 0.05 U nfa nfa 

Dieldrin 0.1 U 0.1 U 0.1 U nfa nfa -
Endosulfan I 0.05 U 0.05 U 0.05 U nfa nfa 

Endosulfan " 0.1 U 0.1 U 0.1 U nfa nfa 

Endosulfan Sulfate 0.1 U 0:1 U 0.1 U nfa nfa 

Endrin 0.1 U 0.1 U 0.1 U nfa nfa 

Endrin Aldehyde 0.1 U 0.1 U 0.1 U nfa ·nfa 

Endrin Ketone 0.1 U 0.1 U . 0.1 U nfa nfa 

Gamma-BHC (Lindane) 0.05 U 0.05 U 0.05 U nfa nfa 

Gamma-Chlordane '0:05 U 0.05 U 0.05 U nfa nfa 

Heptachlor 0.05 U 0.05 ·U 0.05 U nfa nfa 

Heptachlor Epoxide 0.05 U 0.05 U 0.05 U nfa nfa 

Methoxychlor 0.5 U 0.5 U 0.5 U nfa nfa 

Toxaphene 5 U 5 U 5 U nfa nfa 

-. ... .. 

W-HN-llS W-HN-llX 

W-HN-11S W-HN-llX 

350 - 40.0 - 100 -19.0 

12/23/97 12123197 

Shallow Shallow 

Groundwater Groundwater 

ug/L ug/L 

0.05 U nfa 

0.05 U nfa 

0.1 U nfa 

0.05 U nfa 

0.1 U nfa 

0.1 U nfa 

0.1 U nfa 

0.1 U nfa 

0.1 U nfa 

0.05 U nfa 

0.05 U nfa 

0.05 U nfa 

0.05 U nfa 

0.5 U nfa 

5 U nfa 

- .... 
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W-HN-12S 

W-HN-12S 

170-,470 

12/23/97 

Shallow 

Groundwater 

ug/L 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa -
nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 
~ 

.... 
-"'£ 

-. 
< 
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... ~.;: 
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SAMPLE I.D.: 

LOCATION: 

SCREENED INTERVAL: 

SAMPLE DATE: 

WELL CLU~TER: 

MEDIA DESCRIPTION: - -

MATCHING DUPLICATE I D.: 

INORGANICS 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide' 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc' 

TABLE 2-3 

SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

W-HN-13S W-HN-13X W-HN-14S W-HN-15S W-HN-15X 

W-HN-13S W-HN-13X W-HN-14S W-HN-15S W-HN-15X 

24.0 - 47.0 8.0 - 180 300-440 30.0 - 44.0 70- 14 0 

12119/97 12119/97 12117197 12110/97 12110/97 

Shallow Shallow Shallow Shallow Shallow 

Groundwater Groundwater Groundwater Groundwater Groundwater 

W-HN-16S 

W-HN-16S -

51.0 - 65 0 

12105/97 

Shallow 

Groundwater 

W-HN-16S-DUP 

ugfL ugfL ugfL ugfL ugfL ugfL 

nfa nfa 74.4 B nfa nfa nfa 

nfa nfa 4 nfa nfa nfa 

nfa nfa 2.4 U nfa nfa nfa 

nfa nfa 32.9 B nfa nfa nfa 

nfa nfa 0.58 U nfa nfa nfa 

nfa nfa 0.3 U nfa nfa nfa 

nfa nfa 27600 nfa nfa nfa 

nfa nfa 27.1 nfa nfa nfa 

nfa nfa 6 U' nfa nfa nfa 

nfa nfa 5.8 U nfa nfa nfa 

nfa nfa 5 U nfa nfa nfa 

nfa nfa 136 B nfa nfa nfa 

nfa nfa 1.6 UL nfa nfa nfa 

nfa nfa 10700 nfa nfa nfa 

nfa nfa 5.3 B nfa nfa nfa 

nfa nfa 0.12 U nfa nfa nfa 

nfa nfa 6.3 U nfa nfa nfa 

nfa nfa 960 B nfa nfa nfa -
nfa nfa 4.7 U nfa nfa nfa 

nfa nfa 3 nfa nfa n/a 

nfa nfa 12200 nfa nfa nfa 

nfa nfa 3.7 B nfa nfa nfa 

nfa nfa 6.8 U nfa nfa nfa 

nfa nfa 39.2 B nfa nfa nfa 

W-HN-16S-DUP 

W-HN-16S 

51 0 - 65 0 

12105/97 

Shallow 

Groundwater 

W-HN-16S 

ugfL 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

.. .. """,~ .. .. - .. ,1IiiI' .• ... 
• • .. '-
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W-HN-19S 

W-HN-19S 

300 - 44.0 

12108/97 

Shallow 

Groundwater 

ugfL 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

- ... '1IIiI 
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

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

SAMPLE 1.0.: W-HN-13S W-HN-13X W-HN-14S W-HN-15S W-HN-15X W-HN-16S W-HN-16S-DUP W-HN-19S 
.. 

LOCATION: W-HN-13S W-HN-13X W-HN-14S W-HN-15S W-HN-15X W-HN-16S W-HN-16S W-HN-19S 

SCREENED INTERVAL: 24.0 - 47.Q 8.0 -18.0 30.0 - 44.0 300 - 44.0 7.0 - 14.0 51.0 - 65.0 510-65.0 300 - 44.0 

SAMPLE DATE: 12119/97 12119/97 12117197 12110/97 12110/97 12105/97 12105/97 12108/97 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: W-HN-16S-DUP W-HN-16S 

I SEMIVOLA TILES I ug/L I ug/L I ug/L I ug/L I ug/L I ug/L I ug/L I ug/L I 
~ 

1,2,4-Trichlorobenzene 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

1,2-Dichlorobenzene 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

1,3-Dichlorobenzene 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

1,4-Dichlorobenzene 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

VOLATILES .. ug/L ug/L ug/L - ug/L ug/L ug/L ug/L ug/L 

1,1,1-TrichloroethCi!ne 1 1 U 1 U 10 U 1 U 98 110 3 

1,1,2,2-Tetrachloroethane 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

1,1,2-Trichloroethane 1 U 1 U 0.7 J 10 U 1 U 5 U 1 U 1 U 

1,1-Dichloroethane 2 1 U 1 U 10 U 1 U 4 J 4 4 

1,1-Dichloroethene 1 1 U 1 U 10 U 1 U 9 11 11 

1,2-Dibromo-3-chloropropane 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

1,2-Dibromoethane 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

1,2-Dichloroethane 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

1 ,2-Dichloroethene (cis) 1 1 U 1 7 5 5 U 1 U 1 U 

1 ,2-Dichloroethene (trans) 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

1,2-Dichloropropane 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

2-Butanone 5 UR 5 UR 5 UR 50 UR 5 UR 25 UR 5 UR 5 UR 

2-Hexanone . - 5 U 5 UR 5 UR 50 UR 5 UR 25 UR 5 UR 5 UR 

4-Methyl-2-pentanone 5 U 5 U 5 U 50 U 5 U 25 U 5 U 5 U 

Acetone 5 UR 5 UR 5 UR 50 UR 5 UR 25 UR 5 UR 5 UR 

Benzene 1 U 1 U 1 U 10 U 1 U 5 UL 1 U 1 U 

Bromochloromethane 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 
- - -- -
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

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

SAMPLE 1.0.: W-HN-13S W-HN-13X W-HN-14S W-HN-15S W-HN-15X W-HN-16S W-HN-16S-0UP W-HN-19S 
-

LOCATION: W-HN-13S W-HN-13X W-HN-14S W-HN-15S W-HN-15X W-HN-16S W-HN-16S W-HN-19S 

SCREENED INTERVAL: 240 - 470 80-18.0 300-440 300 - 44.0 7.0 -14.0 51 0 - 65.0 51 0 - 65 0 300-440 

SAMPLE DATE: 12119/97 12119/97 12117197 12110/97 12110/97 12105/97 12105/97 12108/97 

WELL CLUSTER: Shallow Shallow Shallow Shallow . Shallow Shallow Shallow Shallow 

I MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE I.D.: W-HN-16S-DUP W-HN-16S 

VOLATILES ug/L uglL ug/L ug/L ug/L ug/L ug/~ ug/L 

Bromodichloromethane 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

Bromoform 1 U 1- U 1 U 10 U - 1 U 5 U 1 U 1 U 

Bromomethane 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

Carbon Disulfide 1 U 5 J 1 U 10 U 1 U 5 U 1 U 1 U -
Carbon Tetrachloride 1 U 1 U 6 -10 U 1 l,J 5 U 1 U 1 U 

Chlorobenzene 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

Chloroethane 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

Chloroform 1 U 1 U 2 10 U 1 U 5 U 1 U 1 U 

Chloromethane - 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

Dibromochloromethane 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

Ethylbenzene 1 U 1 U 1 U 10 U 1 U 5 UL 1 U 1 U 

Methylene Chloride 2 B 2 B 2 B 18 B - 2 B 9 B 2 B 2 B 

Styrene 1 U 1 U 1 U 10 U 1 U 5 UL 1 U 1 U 

Tetrachloroethene 3 1 U 3 15 1 U 15 17 1 U 

Toluene 1 U 0.7 B 1 U 10 U 1 U 5 UL 1 U 1 U 

Trichloroethene 13 1 U 290 150 4 13 14 1 U 

Vinyl Chloride 1 U 1 U 1 U 10 U 1 5 U 1 U 1 U 

Xylene (Total) 1 U 1 U 1 U 10 U 1 U 5 UL 1 U 1 U 

cis-1,3-Dichloropropene 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

trans-1,3-Dichloropropene 1 U 1 U 1 U 10 U 1 U 5 U 1 U 1 U 

....... ... ""; _ r" ... , ' • .. ; .1-: ...... ~""'" 
,,', .... 
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SAMPLE 1.0.: 

LOCATION: 
-

SCREENED INTERVAL: 

SAMPLE DATE: -
WELL CLUSTER: 

MEDIA DESCRIPTION: 

MATCHING DUPLICATE 1.0.: 

INORGANICS 

Aluminum. 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

TABLE 2-3 

~UMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

W-HN-22S W-HN-50S W-HN-50S-0UP W-HN-S2S W-HN-5SS 

W-HN-22S W-HN-SOS W-HN-SOS W-HN-S2S W-HN-SSS 

38.0 - 5S.0 67.0 - 83.0 670 - 83.0 73.0 - 87.0 240'- 44.0 

12109/97 12108/97 12108/97 12111/97 12111/97 

Shallow Shallow Shallow Shallow Shallow 

Groundwater Grouridwater Groundwater Groundwater Groundwater 

W-HN-SOS-OUP W-HN-SOS 

ug/L ug/L ug/L ug/L ug/L 

n/a n/a n/a n/a 38.1 U 

n/a n/a n/a n/a 1.7 U 

n/a n/a n/a n/a 2.4 U 

n/a n/a n/a n/a 9.7 B 

n/a n/a n/a n/a 0.58 U 

n/a n/a n/a n/a 0.3 U 

n/a n/a n/a n/a 36900 

n/a n/a n/a n/a ,- 72.1 

n/a n/a n/a n/a 6 U 

n/a n/a n/a n/a 5.8 U 

n/a n/a n/a n/a 5 U 

n/a n/a n/a n/a 68.2 B 

n/a n/a n/a n/a 1.6 UL 

n/a n/a n/a n/a 13400 

n/a n/a n/a n/a 30.2 B 

n/a n/a n/a n/a 0.12 U 

n/a n/a n/a n/a 6.3 UL 

n/a n/a n/a n/a 3720 

n/a n/a n/a n/a 4.7 U 

n/a n/a n/a n/a 1.2 U 

n/a n/a n/a n/a 40100 

n/a n/a n/a n/a 1.9 U 

n/a n/a n/a n/a 6.8 UL 

n/a n/a n/a n/a 42.8 B 

. ', -; ' .. _.,' . 
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----------

W-HN-S9S W-HN-6SS2 ,W-MW-02 

W-HN-S9S W-HN-6SS2 W-MW-2 

480 - 62.0 370 - 52 0 18.0 - 90.0 

12123/97 12104/97 12118/97 

Shallow Shallow Shallow 

Groundwater Groundwater Groundwater 

ug/L ug/L ug/L 

69.4 B n/a n/a 

1.7 U nla n/a 

2.4 U n/a n/a 

40.7 n/a n/a 

0.58 U n/a n/a 

0.3 U n/a n/a· 

64400 n/a n/a 

7.5 K n/a n/a 

6 U n/a n/a 

5.8 U n/a n/a 

5 U n/a n/a 

121 B n/a n/a 

1.6 UL n/a n/a 

22900 n/a n/a 

9.6 B n/a n/a 

0.12 UL n/a n/a 

7.8 n/a n/a 

2510 n/a n/a 

4.7 U n/a n/a 

2 n/a n/a 

13200 n/a n/a 

1.9 U n/a n/a 

6.8 U n/a n/a 

9.1 B n/a n/a 
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

----------

SAMPLE I.D.: W-HN-22S W-HN-50S W-HN-50S-0UP W-HN-52S W-HN-55S W-HN-59S W-HN-65S2 W-MW-02 

LOCATION: W-HN-22S W-HN-50S W-HN-50S W-HN-52S W-HN-55S W-HN-59S W-HN-!i5S2 W-MW-2 

SCREENED INTERVAL: 380- 55.0 67.0 - 83.0 67.0 - 83.0 73.0 - 87.0 240 - 44 0 48.0: 62.0 37.0 - 52.0 18.0 - 90.0 

SAMPLE DATE: 12109/97 12108/97 12108/97 12/11/97 12111197 12123/97· 12104/97 12118/97 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE I.D.: W-HN-50S-0UP W-HN-50S 

I SEMIVOLATILES I ug/L I ug/L I ug/L I ug/L I ug/L I ug/L I ug/L I ug/L I 
-

1,2,4-Trichlorobenzene 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

1,2-Dichlorobenzene 1 U 10U 1 U 25 U 1 U 1 U 1 U 1 U 

1,3-Dichlorobenzene 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

1,4-Dichlorobenzene 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

2,2'-Oxybis(1-chloropropane) nfa nfa nfa nfa nfa 10 U nfa nfa 

2,4,5-Trichlorophenol nfa nfa nfa nfa nfa 25 U nfa nfa 

2,4,6-Trichlorophenol nfa nfa nfa nfa nfa 10 U nfa nfa 

2,4-Dichlorophenol nfa nfa nfa nfa . nfa 10 U nfa nfa 

2,4-Dimethylphenol nfa nfa nfa nfa nfa 10 U nfa nfa 

2,4-Dinitrophenol nfa nfa nfa nfa nfa 25 U nfa nfa 

2,4-Dinitrotoluene nfa nfa nfa nfa nfa 10 U nfa nfa 

2 ,6-Din itrotoluene nfa nfa nfa nfa nfa 10 U nfa nfa 

2-Chloronaphthalene nfa nfa nfa nfa nfa 10 U nfa nfa 

2-Chlorophenol nfa nfa nfa nfa nfa 10 U - nfa nfa 

2-Methylnaphthalene nfa nfa nfa nfa nfa ·10 U nfa nfa 

2-Methylphenol nfa nfa nfa nfa nfa 10 U nfa nfa 

2-Nitroaniline nfa nfa nfa nfa nfa 25 U nfa nfa -

2-Nitrophenol nfa nfa nfa nfa nfa 10 U nfa nfa 

3,3'-Dichlorobenzidine nfa nfa nfa nfa nfa 10 U nfa nfa 

3-Nitroaniline nfa nfa nfa nfa nfa 25 U nfa nfa 

4,6-Dinitro-2-methylphenol nfa nfa nfa nfa nfa 25 U nfa nfa 

4-l3romophenyl-phenylether nfa nfa nfa nfa nfa 10 U nfa nfa 
... 

.. c." ... ";\,"" .. .... _: .. -, - r _ ... ,1iiII .-.. _\_ ... ... - .. 
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SAMPLE 1.0.: 

LOCATION: 

SCREENED INTERVAL: 

SAMPLE DATE: 

WELL CLUSTER: 

MEDIA DESCRIPTION: 

MATCHING DUPLICATE 1.0.: 

SEMIVOLA TILES 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl Phenyl Ether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g, h, i)perylene 

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 

- 1Iit, - ' .. .. ,,.' .. .. ... ' .. ' .. .' .. ' ... 
TABLE 2-3 DRAFT 

Page 13 

SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

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

W-HN-22S W-HN-SOS W-HN-SOS-OUP W-HN-S2S W-HN-SSS W-HN-S9S W-HN-6SS2 W-MW-02 

W-HN-22S W-HN-SOS W-HN-SOS W-HN-S2S W-HN-SSS W-HN-S9S W-HN-6SS2 W-MW-2 

380-SS0 67.0 - 83.0 67.0 - 83.0 73.0 - 87.0 24.0 - 44.0 48.0 - 62.0 37.0-S20 18.0 - 90.0 
-

12109/97 12108/97 12108/97 12111197 12111/97 12123/97 12104/97 12118/97 

Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow 

Groundwater Groundwater Groundwater Groundwater Groundwater . Groundwater Groundwater Groundwater 

W-HN-SOS-OUP W-HN-SOS 

ugfL uglL ugfL .uglL ugfL ugfL ugfL ugfL 

nfa nfa nfa nfa nfa 10 U nfa nfa 
i 

nfa nfa nfa nfa nfa 10 U nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa . 

nfa nfa nfa nfa nfa 25 U nfa nfa 

nfa .. nfa nfa nfa nfa 25 U nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa 

nfa nfa _ nfa nfa nfa 10 U nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa 

nfa nfa nfa nfa nfa 10 UJ nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa 

nfa nfa nfa nfa nfa 10 U nfa nfa 
---- -- -

.' 

-'1 

'1 
.~ 

,.' 
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE 1.0.: W-HN-22S W-HN-50S W-HN-SOS-OUP W-HN-S2S W-HN-SSS W-HN-S9S W-HN-65S2 W-MW-02 

LOCATION: W-HN-22S W-HN-50S W-HN-SOS W-HN-S2S W-HN-SSS W-HN-59S W-HN-65S2 W-MW-2 

SCREENED INTERVAL: 38.0 - 55.0 67.0 - 83.0 67.0 - 83.0 73.0 - 87.0 240-44.0 480- 62 0 370- 52 0 18.0-900 

SAMPLE DATE: 12109/97 12108/97 12108/97 12111/97 12111/97 12123/97 12104/97 12118/97 

WELL CLUSTE!3.: Shallow Shallow Shallow Shallow . Shallow Shallow Shallow Shallow. 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater' Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: W-HN-50S-0UP W-HN-SOS 

SEMIVOLA TILES uglL uglL ugfL ugfL ugfL ugfL .. ugfL ugfL 

Diethylphthalate nfa nfa nfa nfa nfa 10 U nfa nfa 

Dimethylphthalate nfa nfa nfa nfa nfa 10 U nfa nfa 
Fluoranthene nfa nfa nfa n/a nfa 10 U nfa nfa 

Fluorene nfa nfa nfa nfa nfa 10 U nfa nfa 

Hexachlorobenzene nfa nfa nfa nfa nfa 10 U nfa nfa 

Hexachlorobutadiene nfa nfa nfa nfa nfa 10 U nfa nfa 

Hexachlorocyclopentadiene nfa nfa nfa nfa nfa 10 U nfa nfa 
Hexachloroethane nfa nfa nfa nfa nfa 10 U nfa nfa 

Indeno(1,2,3-cd)pyrene nfa nfa nfa nfa nfa 10 U nfa nfa 

Isophorone nfa nfa nfa nfa nfa 10 U nfa nfa 

N-Nitroso-di-n-propylamine nfa nfa nfa nfa nfa 10 U nfa nfa 

N-Nitrosodiphenylamine (1) nfa nfa nfa nfa nfa 10 U nfa nfa 
Naphthalene nfa nfa nfa nfa nfa 10 U nfa nfa 

Nitrobenzene nfa nfa nfa. nfa nfa 10 U nfa nfa 

Pentachlorophenol nfa nfa nfa nfa nfa 25 U nfa nfa 

Phenanthrene nfa nfa nfa nfa nfa 10 U nfa nfa 

Phenol nfa nfa nfa nfa nfa 10 U nfa nfa 

Pyrene nfa nfa nfa nfa nfa 10 U nfa nfa 

VOLATILES ugfL ugfL ugfL ugfL ug/L ugfL ugfL ugfL 

1,1,1-Trichloroethane 1 U ·10 U 0.6 J 340 1 U 1 U 1 1 U 

1,1,2,2-Tetrachloroethane 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

1,1,2-Trichloroethane 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

1,1-Dichloroethane 1 U 10 U 1 U 190 1 U 0.6. J 1 U 1 U 
--

. ' .. .. _: .. .. .. .. - .. IIiIII l" . - . .. ... . ,,'." ..' .. ... 



- .... ... ... - -.• - _. ".'" .-.'- _.,",'- - '. -
02126/98 TABLE 2-3 DRAFT 
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

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

SAMPLE I.D.: W-HN-22S W-HN-50S W-HN-50S-DUP W-HN-52S W-HN-55S W-HN-59S W-HN-65S2 W-MW-02 

LOCATION: W-HN-22S W-HN-50S W-HN-50S W-HN-52S W-HN-55S W-HN-59S W-HN-65S2 W-MW-2 

SCREENED INTERVAL: 38.0 - 55.0 67.0 - 83.0 670 - 83.0 73.0 - 87.0 24.0 - 44.0 48.0 - 62.0 370 - 52.0 180-90.0 

SAMPLE DATE: 12109/97 12108/97 12108/97 12111197 12111/97 12123/97 12104/97 12118/97 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow. 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: W-HN-50S-DUP W-HN-50S 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

1,1-Dichloroethene 1 U 10 U 1 U 210 1 U 0.6 J 1 U 0.5 J 

1,2-Dibromo-3-chloropropane 1 U 10 U 1 U 25 U 1 U 1 U - 1 U 1 U 

1,2-Dibromoethane 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

1,2-Dichloroethane 1 U 10 U 1 U 25 U 1 U 1 1 U 1 U 

1,2-Dichloroethene (cis) 1 U 10 U 2 25 U 1 U 1 1 U 1 U 

1,2-Dichloroethene (trans) 1 U 10 U 1 U 25 U - 1 U 1 U 1 U 1 l! 
. ~ 

1,2-Dichloropropane 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 
, ~:; 

2-Butanone 5 UR 50 UR 5 UR 120 UR 5 UR 5 UR 5 UR 5 UR 

2-Hexanone 5 UR 50 UR 5 UR 120 UR 5 UR 5 UR 5 UR 5 UR 

4-Methyl-2-pentanone 5 U 50 U 5 U 120 U 5 U 5 U 5 U 5 U 

Acetone 5 UR 50 UR 5 UR 120 UR 5 UR 5 UR 5 UR 5 B 

Benzene 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

Bromochloromethane 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

Bromodichloromethane 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

Bromoform 1 U 10 U 1 U 25 U 1 U 1 U .1 U 1 U 

Bromomethane 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

Carbon Disulfide 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

Carbon Tetrachloride 1 U ~ J 7 25 U 1 U 3 1 U 2 

Chlorobenzene 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

Chloroethane 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

Chloroform 1 U 10 U 2 B 25 U 2 4 B 1 U 2 B 

Chloromethane 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

Dibromochloromethane 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

Ethylbenzene 1 U 10 U 1 U . 25 U 1 U 1 U 1 U 1 U 
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

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

SAMPLE 1.0.: W-HN-22S W-HN-50S W-HN-50S-DUP W-HN-52S W-HN-55S W-HN-59S W-HN-65S2 W-MW-02 

LOCATION: W-HN-22S W-HN-50S W-HN-50S W-HN-52S W-HN-55S W-HN-59S W-HN-65S2 W-MW-2 
.' 

SCREENED INTERVAL: 38.0 - 55 0 67.0 - 83.0 67.0 - 83.0 73.0 - 87.0 24.0 - 44.0 480 - 62 0 37.0 - 52 0 180-90.0 

SAMPLE pATE: 12/09/97 12108197 12108/97 12111/97 12111/97 12123/97 12104/97 12118/97 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRII~TION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: W-HN-50S-DUP W-HN-50S 

VOLATILES ug/L ug/L ug/L ug/L - ug/L ug/L. ug/L ug/L 

Methylene Chloride 2 U 15 B 0.5 B 44 B 2 B 2 B 2 B 2 B 

Styrene 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

Tetrachloroethene 1 U 5 J 6 420 1 U 1 7 9 
-

Toluene 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

Trichloroethene 1 U 360 360 140 12 160 0.8 J 5 

Vinyl Chloride 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

Xylene (Total) . 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

cis-1,3-Dichloropropene 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

trans-1,3-Dichloropropene 1 U 10 U 1 U 25 U 1 U 1 U 1 U 1 U 

PESTICIDES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

4,4'-000 n/a n/a n/a n/a n/a 0.1 U n/a n/a 

4,4'-DDE n/a n/a n/a n/a n/a 0.1 U n/a n/a 

4,4'-DDT n/a n/a n/a n/a n/a 0.1 U n/a n/a 

Aldrin n/a n/a n/a n/a n/a 0.05 U n/a n/a 

Alpha-BHC n/a n/a n/a n/a n/a 0.05 U n/a n/a 

Alpha-Chlordane n/a n/a n/a n/a n/a . 0.05 U n/a . n/a 

Aroclor-1016 n/a n/a n/a n/a n/a 1 U n/a n/a 

Aroclor -1221 n/a n/a n/a n/a . n/a 2 U n/a n/a 

Aroclor-1232 n/a n/a n/a n/a n/a 1 U n/a n/a 

Aroclor-1242 n/a n/a n/a n/a n/a 1 U n/a n/a 

Aroclor-1248 n/a n/a n/a n/a n/a 1 U n/a n/a 

Aroclor-1254 n/a n/a n/a n/a n/a 1 U n/a n/a 

Aroclor-1260 n/a n/a n/a n/a n/a 1 U n/a n/a 
-

. '- iIII - .. .. .. ... ... .. ,- 'iiIII .. -"~'." -- .... 
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE 1.0.: W-HN-22S W-HN-50S W-HN-50S-0UP W-HN-52S W-HN-55S -

LOCATION: W-HN-22S W-HN-50S W-HN-50S W-HN-52S W-HN-55S 

SCREENED INTERVAL: 38.0 - 55.0 67.0 - 83.0 670- 83 0 730 - 87.0 24.0 - 44.0 

SAMPLE DATE: 12109/97 12108/97 12108/97 12/11/97 12111197 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: W-HN-50S-0UP W:HN-50S 

PESTICIDES ugfL ugfL ugfL ugfL ugfL 

Beta-BHC nfa nfa nfa nfa nfa 

Delta-BHC nfa nfa nfa nfa nfa 

Dieldrin , nfa nfa nfa nfa nfa 

Endosulfan I nfa nfa nfa nfa nfa 

Endosulfan " nfa nfa nfa nfa nfa 

Endosulfan Sulfate nfa nfa nfa nfa nfa 

Endrin nfa nfa nfa nfa nfa 

Endrin Aldehyde nfa nfa nfa nfa nfa 

Endrin Ketone nfa nfa nfa nfa nfa 

Gamma-BHC (Lindane) nfa nfa nfa nfa nfa 

Gamma-Chlordane nfa nfa nfa nfa nfa 

Heptachlor nfa nfa nfa nfa nfa 

Heptachlor Epoxide nfa nfa nfa nfa nfa 

Methoxychlor nfa nfa nfa nfa nfa 

Toxaphene nfa nfa nfa nfa nfa 

.. \ ' •. -" 

W-HN-59S W-HN-65S2 

W-HN-59S W-HN-65S2 

48.0 - 62.0 370 - 52.0 

·12123/97 - 12104197 

Shallow Shallow 

Groundwater Groundwater 

ugfL ugfL 

0.05 U nfa 

0.05 U nfa 

0.1 U nfa 

0.05 U nfa 

0.1 U nfa 

0.1 U nfa 

0.1 U nfa 

0.1 U nfa 

0.1 U nfa 

0.05 U nfa 

0.05 U nfa 

0.05 U nfa 

0.05 U nfa 

0.5 U nfa 

5 U nfa 

_. 

. ".- -
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----------

W-MW-02 

W-MW-2 

180 - 90.0 

12118/97 

Shallow 

Groundwater 

ugfL 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

n/a 

nfa 

nfa 

.~~ 

::" 

......... 
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE 1.0.: W-MW-03 W-MW-11 W-MW-O W-MW-E W-MW-E-OUP W-SMC-01 W-SMP-02 ---
LOCATION: W-MW-3 W-MW-11 W-MW-O W-MW-E W-MW-E W-SMC-01 W-SMP-02 ---
SCREENED INTERVAL: 18.0 - 100 5.0: 100 30.0 - 40 0 30.0 - 40.0 30.0: 40.0 20.0 - 60.0 20.0 - 40.0 

SAMPLE DATE: 12119/97 12122197 12122197 . 12119/97 12119/97 12122197 12119/97 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater -

MATCHING DUPLICATE I.D.: W-MW-E-OUP W-MW-E 

SEMIVOLA TILES ugfL ugfL ugfL ugfL ugfL ugfL ugfL 

1,2,4-Trichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1,2-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1,3-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1,4-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

2,2'-Oxybis(1-chloropropane) nfa nfa 10 U nfa nfa nfa nfa 

2,4,5-Trichlorophenol nfa . nfa 25 U nfa nfa nfa nfa 
2,4,6-Trichlorophenol nfa nfa 10 U nfa nfa nfa nfa 
2,4-Dichlorophenol nfa nfa 10 U nfa nfa nfa nfa 

2,4-Dimethylphenol nfa nfa 10 U -- nfa nfa nfa nfa 

2,4-Dinitrophenol nfa nfa 25 U nfa nfa nfa nfa 

2,4-Dinitrotoluene nfa nfa 10 U nfa nfa nfa nfa 

2,6-Dinitrotoluene nfa nfa 10 U nfa nfa nfa nfa 

2-Chloronaphthalene nfa nfa 10 U nfa nfa nfa nfa 
2-Chlorophenol nfa nfa 10 U nfa nfa nfa nfa 

2-Methylnaphthalene nfa nfa 10 U nfa nfa nfa 'nfa 

2-Methylphenol nfa nfa 10 U nfa nfa nfa nfa 
2-Nitroaniline nfa nfa 25 U nfa nfa nfa nfa 
2-Nitrophenol nfa nfa 10 U nfa nfa nfa nfa 

3,3'-Dichlorobenzidine nfa nfa 10 U nfa nfa nfa nfa 
3-Nitroaniline nfa nfa 25 U nfa nfa nfa nfa 

4,6-Dinitro-2-methylphenol nfa nfa 25 U nfa nfa nfa nfa 

4-Bromophenyl-phenylether nfa nfa 10 U nfa . nfa nfa nfa 

4-Chloro-3-methylphenol nfa nfa 10 U nfa nfa nfa nfa 

4-Chloroaniline nfa nfa 10 U nfa nfa nfa nfa 

.. ,- .. - .. .. .. till' .. .. ' . ... .. .-' '. ' .. .. "- ... 
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SAMPLE 1.0.: 

LOCATION: 

SCREENED INTERVAL: 

SAMPLE DATE: 

WELL CLUSTER: 

MEDIA DESCRIPTION: 

. MATCHING DUPLICATE 1.0.: 

SEMIVOLA TILES 

4-Chlorophenyl Phenyl Ether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl)ether 

Bis(2-ethylhexyl)phthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Di-n-butylphthalate 

Di-n-oclylphthalate 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

.... .... - •. ' •. - -
TABLE 2-3 

SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

- - - --

W-MW-03 W-MW-11 W-MW-O W-MW-E W-MW-E-OUP 

W-MW-3 W-MW-11 W-MW-O W-MW-E W-MW-E 

180-100 50-10.0 30.0 - 40.0 300 - 40.0 300-40.0 

12119/97 12122197 12122197 12119/97 12119/97 

Shallow Shallow Shallow Shallow Shallow 

Groundwater Groundwater Groundwater Groundwater Groundwater 

W-MW-E-OUP W-MW-E 

ug/L ug/L ug/L ug/L ug/L 

nfa nfa 10 U nfa nfa 

nfa nfa 10 U nfa nfa 

nfa nfa 25 U nfa nfa 

nfa nfa 25 U nfa nfa 

nfa nfa 10 U nfa nfa 

nfa nfa 10 U nfa nfa 

nfa nfa 10 U nfa nfa 

nfa nfa 10 U nfa nfa 

nfa nfa 10 U nfa nfa 

nfa nfa 10 U nfa nfa 

nfa nfa 10 U nfa nfa 

nfa nfa 10 U nfa nfa 

nfa nfa 10 U nfa nfa 

nfa nfa 10 U nfa nfa 

nfa nfa 10 U nfa nfa 
nfa nfa 10 U nfa nfa 
nfa nfa 10 UJ nfa nfa 
nfa nfa 10 U nfa nfa 
nfa nfa 10 U nfa nfa 
nfa nfa 10 U nfa nfa 
nfa nfa 10 U nfa nfa 
nfa nfa 10 U nfa nfa 
nfa nfa 10 U nfa nfa 
nfa nfa 10 U nfa nfa 

..... ,·.1 till . . ••• -
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W-SMC-01 W-SMP-02 ---
W-SMC-01 W-SMP-02 ---

20.0 - 60.0 200 - 40 0 

12122197 12119/97 

Shallow Shallow 

Groundwater Groundwater 

ug/L ug/L 

nfa . nfa 

nfa nfa , "~.' 

nfa nfa 

nfa nfa ?' 

nfa nfa " 

nfa nfa 

nfa nfa 

nfa nfa ~, ~~-'i 

nfa nfa ',;:;-... 

nfa nfa 

nfa nfa 

nfa nfa 

nfa nfa 

nfa nfa 

. nfa nfa 

nfa nfa 

nfa nfa 

nfa nfa 

nfa nfa 

nfa nfa 

nfa nfa 

nfa nfa 

nfa nfa 

nfa nfa 



02126/98 

SAMPLE 1.0.: 

LOCATION: 

SCREENED INTERVAL: 

SAMPLE DATE: 

WELL CLUSTER: 

MEDIA DESCRIPTION: 

MATCHING DUPLICATE 1.0.: 

SEMIVOLA TILES 

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 

VOLATILES 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dibromo-3-chloropropane 

.. ,- ... '- -

TABLE 2-3 

SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

W-MW-03 W-MW-11 W-MW-O W-MW-E W-MW-E-OUP 

W-MW-3 W-MW-11 W-MW-O W-MW-E W-MW-E 

1B.0 -100 50-100 300 - 40.0 300 -400 300 - 40 0 

12119/97 12122197 12122197 12119/97 12119/97 

Shallow Shallow Shallow Shallow Shallow 

Groundwater Groundwater Groundwater Groundwater Groundwater 

W-MW-E-OUP W-MW-E 

ug/L ug/L ug/L ug/L ug/L 

n/a nla 10 U nla nla 

nla nla 10 U nla nla 

nla nla 10 U nla nla 

nla nla 10 U nla nla 

nla nla 10 U nla nla 

nla nla 10 U nla nla 

nla nla 10 U nla nla 

nla nla 10 U nla nla 

nla nla 10 U nla nla 

nla nla 10 U nla nla 

nla nla 10 U nla nla 

nla nla 10 U nla nla 

nla nla 25 U nla nla 

nla nla 10 U nla nla 

nla . nla 10 U nla nla 

nla nla 10 U nla nla 

ug/L ug/L ug/L ug/L ug/L 

1 U 1 U 1 O.B J 1 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 2 2 .2 

1 U 1 U 1 1 1 

1 U 1 U 1 UR 1 U 1 U 

- .. - - .... ,-~- ... 
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W-SMC-01 W-SMP-02 ---
W-SMC-01 W-SMP-02 ---
200 - 60.0 20.0 - 40 0 

12122197 12119/97 

Shallow Shallow 

Groundwater Groundwater 

ug/L ug/L 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 
I 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 
I 

ug/L ug/L 

1 U 1 U 

1 U 1 U 

1 U 1 U 

1 U 0.5 J 

1 U O.B J 

1 UR 1 UR 

- - _1_ .. ... 
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'SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE I.D.: W-MW-03 W-MW-11 W-MW-O W-MW-E W-MW-E-OUP 

LOCATION: W-MW-3 W-MW-11 W-MW-O W-MW-E W-MW-E 

SCREENED INTERVAL: 180-100 5.0 - 10.0 300 - 40.0 300-400 30.0 - 40.0 

SAMPLE DATE: 12119/97 12122197 12122197 12119/97 12119/97 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE I.D.: W-MW-E-OUP W-MW-E 

VOLATILES ug/L ug/L ug/L ug/L ug/L 

1,2-Dibromoethane 1 U 1 U 1 U 1 U 1 U 

1,2-Dichloroethane 1 U 1 U 0.7 J 1 2 

1 ,2-Dichloroethene (cis) . 1 U 1 U 18 35 36 

1 ,2-Dichloroethene (trans) 1 U 1 U 1 U 1 U 1 U 

1,2-Dichloropropane 1 U 1 U 1 U 1 U 1 U 

2-Butanone 5 UR 5 UR 5 UR 5 UR 5 UR 

2-Hexanone 5 U 5 UR 5 U 5 U 5 U 

4-Methyl-2-pentanone 5 U 5 U 5 U 5 U 5 U 

Acetone 5 UR 5 UR 5 UR - 5 UR 5 UR 

Benzene 1 U 1 U 1 U 1 U 1 U 

Bromochloromethane 1 U 1 U 1 U 1 U 1 U 

Bromodichloromethane 1 U 1 U 1 U 1 U 1 U 
Bromoform 1 U 1 U 1 U 1 U 1 U 

Bromomethane 1 U 1 U 1 U 1 U 1 U 

Carbon Disulfide 1 U 1 U 1 U 1 U 1 U 

Carbon Tetrachloride 1 U 1 U 12 7 8 
Chlorobenzene 1 U 1 U 1 U 1 U 1 U 

Chloroethane 1 U 1 U 1 U 1 U 1 U 

Chloroform 2 B 0.6 B 8 B 9 B 10 B 

Chloromethane 1 U 1 U 1 U 1 U 1 U 

Dibromochloromethane 1 U 1 U 1,U 1 U 1 U 

Ethylbenzene 1 U 1 U 1 U 1 U 1 U 

Methylene Chloride 2 B 1 B 2 B 2 B 2 B 
Styrene 1 U 1 U 1 U 1 U 1 U 

-

. "",'-

W-SMC-01 W-SMP-02 

W-SMC-01 W-SMP-02 

200 - 60.0 20.0 - 40 0 

12122197 12119/97 

Shallow Shallow 

Groundwater Groundwater 

ug/L ug/L 

1 U 1 U 

1 U 1 U 

0.9 J 44 

1 U 0.6 J 

1 U 1 U 

5 UR 5 UR 

5 U 5 UR 

5 U 5 U 

5 UR 5 UR 

1 U 1 U 

1 U . 1 U 

·1 U 1 U 

1 U 1 U 

1 U 1 U 

1 U 1 U 

12 1 U 

1 U 1 U 

1 U 1 U 

4 B 1 U 

1 U 1 U 

1 U 1 U 

1 U 1 U 

1 B 2 B 

1 U 1 U 

'. '. 
DRAFT 

Page 21 

---
---

-- ---~ 

-

.,.;. ~ 

[: 

:, 

i;. 

." ~~ 

;;, 



02126/98 TABLE 2-3 DRAFT 

Page 22 

SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

----- -- ------- -

SAMPLE I.D.: W-MW-03 W-MW-11 W-MW-O W-MW-E W-MW-E-OUP W-SMC-01 W-SMP-02 - - - . 

LOCATION: W-MW-3 W-MW-11 W-MW-O W-MW-E W-MW-E W-SMC-Ol w-sMP-oi - --

: SCREENED INTERVAL: lBO-l00 50 -10 0 30.0 -40.0 30.0 - 40 0 300 - 400 20.0 - 60.0 20.0 - 40 0 

SAMPLE DATE: 12119/97 12122197 12122197 12119/97 12119/97 12122197 12/19/97 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION. Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE I.D.: W-MW-E-OUP W-MW-E 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L 
-

Tetrachloroethene 1 U 1 U 130 130 140 91 . 25 

Toluene 1 U 1 U 1 U 1 U 1 U 1 l:.I 1 U 

Trichloroethene 20 1 U 92 99 110 38 9 

Vinyl Chloride 1 U 1 U 1 U 1 U 1 U 1 U 4 

Xylene (Total) 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

cis-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

trans-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

PESTICIDES ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

4,4'-DDD n/a n/a 0.1 U n/a n/a n/a n/a 

4,4'-DDE n/a n/a 0.1 U n/a n/a n/a nfa 

4,4'-DDT n/a nfa 0.1 U n/a n/a nfa nfa 

Aldrin nfa nfa 0.05 U nfa nfa . nfa nfa 

Alpha-SHC nfa nfa 0.05 U n/a n/a n/a nfa 

Alpha-Chlordane nfa nfa 0.05 U nfa nfa nfa nfa 

Aroclor-1016 nfa nfa 1 U nfa nfa nfa nfa 

Aroclor-1221 nfa nfa 2 U nfa nfa nfa nfa 

Aroclor-1232 n/a- nfa 1 U nfa nfa nfa nfa 

Aroclor-1242 nfa nfa 1 U nfa nfa nfa nfa 

Aroclor-1248 n/a nfa 1 U nfa nfa nfa nfa 

Aroclor-1254 nfa nfa 1 U nfa nfa nfa nfa 

Aroclor -1260 nfa nfa 1 U nfa nfa nfa nfa 

Seta-SHC nfa nfa 0.05 U nfa nfa nfa nfa 

Delta-SHC nfa nfa 0.05 U nfa nfa nfa nfa 

"" .. ,- ~ .. .- - -\ -- - - - .. IiiIIII _I ... - 1- •• .. 
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE 1.0.: W-MW-03 W-MW-ll W-MW-O W-MW-E W-MW-E-OUP W-SMC-Ol W-SMP-02 ---
LOCATION: W-MW-3 W-MW-ll W-MW-O W-MW-E W-MW-E W-SMC-Ol W-SMP-02 ---
SCREENED INTERVAL: 18.0 - 100 5.0 -10.0 30.0 - 40.0 30.0 - 40.0 30.0 -40 0 20.0 - 60.0 200 - 40 0 

-SAMPLE DATE: 12119/97 12122197 12122197 12119/97 12119/97 12122/97 12119/97 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: W-MW-E-OUP W-MW-E 

PESTICIDES ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Dieldrin nfa nfa 0.1 U nfa nfa nfa nfa 
. ~; 

Endosulfan I nfa nfa 0.05 U n/a nfa nfa nfa 

Endosulfan /I nfa nfa 0.1 U nfa nfa nfa nfa 

Endosulfan Sulfate nfa nfa 0.1 U nfa nfa nfa nfa 

Endrin nfa nfa 0.1 U nfa nfa n/a nfa 

Endrin Aldehyde nfa nfa 0.1 U nfa nfa nfa nfa 

Endrin Ketone nfa nfa 0.1 U nfa nfa nfa nfa I 

Gamma-BHC (Lindane) nfa nfa 0.05 U nfa nfa nfa nfa 

Gamma-Chlordane nfa nfa 0.05 U nfa nfa nfa nfa t 
Heptachlor nfa nfa 0.05 U nfa nfa nfa nfa 

Heptachlor Epoxide nfa nfa 0.05 U n/a nfa nfa nfa 

Methoxychlor nfa - n/a 0.5 U nfa nfa nfa nfa 

Toxaphene nfa nfa 5 U nfa nfa nfa nfa 



-
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NOTES: 

TABLE 2-3 

SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 
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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 anon-detected result as reported by the laboratory. 
UJ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L Positive result is considered biased low due to exceedance of technical quality control criteria. 
K Positive result is considered biased high due to exceedance of technical quality control criteria. 
B Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R Positive result is considered unusable due to exceedance of technical quality control criteria. 
nla No result is available/applicable for this parameter in this sample. 
ND Value is a non-detected result as reported by the laboratory. Detection limit not available . 

- i_ .. .. \- -> - _ .• - .. ... - ... - ;- - -
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SUMMARY OF ANALYTICAL RESULTS FOR INTERMEDIATE AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE 1.0.: W-HN-lll W-HN-121 W-HN-131 W-HN-141 W-HN-151 W-HN-161 W-HN-1912 W-HN-221 

LOCATION: W-HN-lll W-HN-121 W-HN-131 W-HN-141 W-HN-151 W-HN-161 W-HN-1912 W-HN-221 

SCREENED INTERVAL: 70.0 - 88 0 65.0 - 86.0 153 - 172 86.0 - 100 96.0 -113 101 - 120 87.0 -110 138 - 152 

SAMPLE DATE: 12123/97 12119/97 12119/97 12117/97 . 12110/97· 12105/97 12/08/97 12109197 

WELL CLUSTER:· Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: 

I INORGANICS ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Aluminum n/a n/a n/a 38.1 U n/a nla nla nla 

Antimony nla . nla nla 1.7 U nla . nla nla nla 

Arsenic nla nla nla 2.4 U nla nla nla nla 

Barium nla nla nla 112 nla nla nla nla 

Beryllium nla nla nla 0.58 U nla nla nla nla 

Cadmium nla nla nla 0.3 U nla nla nla nla 

Calcium nla nla nla 65200 nla nla nla nla 

Chromium nla nla nla 43.9 nla nla nla nla 

Cobalt nla nla nla 6 U nla nla nla nla 

Copper nla nla nla 5.8 U nla nla nla nla 

Cyanide nla nla nla 6 nla nla nla nla 

Iron nla nla nla 291 nla nla nla nla 

Lead nla nla nla 1.6 UL nla nla nla nla 

Magnesium nla nla nla 21100 nla nla nla nla 

Manganese nla nla nla 13.5 B nla . nla nla nla 

Mercury nla nla nla 0.12 U . nla nla nla nla 

Nickel nla nla nla 18.7 nla nla nla nla 

Potassium nla nla n/a. 1780 nla nla nla nla 

Selenium nla nla nla 4.7 U nla nla nla nla 

Silver nla nla nla 1.9 nla nla nla nla 

Sodium nla nla nla 25900 nla nla nla nla 

Thallium nla nla nla 1.9 U nla nla nla nla 

Vanadium nla nla nla 6.8 U nla nla nla nla 

Zinc nla nla nla 60.7 nla nla nla nla 
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SAMPLE 1.0.: 

LOCATION: 

SCREENED INTERVAL: 

SAMPLE DATE: 
. 

WELL CLUSTER: 

MEDIA DESCRIPTION: 

MATCHING DUPLICATE 1.0.: 

I SEMIVOLA TILES 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1 A-Dichlorobenzene 

VOLATILES 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

1,2-Dichloroethane 

1 ,2-Dichloroethene (cis) 

1 ,2-Dichloroethene (trans) 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromochloromethane 
----

- - - ' .. 

I 

--

TABLE 2-4 

SI,lMMARY OF ANALYTICAL RESULTS FOR INTERMEDIATE AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

W-HN-111 W-HN-121 W-HN-131 W-HN-141 W-HN-151 W-HN-161 

W-HN-111 W-HN-121 W-HN-131 W-HN-141 W-HN-151 W-HN-161 
-

700- 88.0 650- 860 153 -172 860-100 96.0-113 101 -120 

12123/97 12119/97 12119/97 12117/97 12/10/97 12105197 

Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate 

Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

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

1 UJ 1 U 1. U 1 U 1 U 100 U 

1 UJ 1 U 1 U 1 U 1 U 100 U 

1 UJ 1 U 1 U 1 U 1 U 100 U 

1 UJ 1 U 1 U 1 U 1 U 100 U 

ug/L ug/L ug/L ug/L uglL ug/L 

0.7 J 1 U 1 U 1 U 1 U 100 U 

1 U 1 U 1 U 1 U 1 U 100 U 

67 J 1 U 1 U 4 1 U 100 U 

1 J . 1 U 1 U 0.4, J 1 U 100 U 

11 J 1 U 1 U 0.8 J 1 U 100 U 

1 UR 1 UR 1 UR 1 UR 1 U 100 U 

1 UJ 1 U 1 U 1 U 1 U 100 U 

1 UJ 1 U 1 U 1 U 1 U 100 U 

7 J 1 U 1 U 13 0.7 J 100 U 

1 UJ 1 U 1 U 1 U 1 U 100 U 

1 UJ 1 U 1 U 1 U 1 U 100 U 

5 UR 5 UR 5 UR 5 UR 5 UR 500 UR 

5 UJ 5 U' 5 U 5 U 5 UR 500 U 

5 UJ 5 U 5 ,U 5 U 5 U 500 U 

5 UR 5 UR 5 UR 5 UR 5 UR 500 UR 

10 J 1 U 1 U 1 U 1 U 100 U 

1 UJ 1 U 1 U 1 U 1 U 100 U 
- -

I 

-, '. .' - - - - .' - - .. 

- W-HN-1912 

W-HN-1912 

870- 110 

12108/97 

Intermediate 

Groundwater 

ug/L I 
1 U 

1 U 

1 U 

1 U 

ug/L 

0.7 J 

1 U 

1 U 

1 U 

0.9 J 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

DRAFT 
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W-HN-221 

W-HN-221 

138 -152 

12109/97 

Intermediate 

Groundwater 

ug/L 

1 U 

1 U 

1 U 

1 U 

ug/L 

1 U 

- 1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U. 

1 U 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 
-- .-~ 

- ~- -

I 

-
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SUMMARY OF ANALYTICAL RESULTS FOR INTERMEDIATE AREA A GROUNDWATER 

NAWC WARMINSTER, ,PENNSYLVANIA 

SAMPLE 1.0.: W-HN-111 W-HN-121 W-HN-131 W-HN-141 W-HN-151 W-HN-161 W-HN-1912 W-HN-221 

LOCATION: W-HN-111 W-HN-121 W-HN-131 W-HN-141 W-HN-151 W-HN-161 W-HN-1912 W-HN-221 

, SCREENED INTERVAL: 70,0 - 88,0 65,0 - 86,0 153 - 172 86.0 - 100 96,0-113 101 - 120 87.0-110 138 -152 

SAMPLE DATE: .. - 12123/97 12119/97 12119/97 12117197 12110/97 12105/97 12/08/97 12109197 

WELL CLUSTER: Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE I.D.: 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/l !1 

Bromodichloromethane 1 UJ 1 U 1 U 1 U 1 U 100 U 1 U 1 U 

Bromoform 1 UJ 1 U 1 U 1 U 1 U 100 U 1- U 1 ll, 

Bromomethane 1 UJ 1 U 1 U 1 U 1 U 100 U 1 U 1 U 

Carbon Disulfide 2 J 1 U 1 U 1 U 1 U 100 U 1 U 1 U ; 

Carbon Tetrachloride 990 J 1 U 1 U 52 1U 100 U 1 U 1 U '': 

Chlorobenzene 1 UJ 1 U 1 U 1 U 1 U 100 U 1 U 1 U 

Chloroethane 1 UJ 1 U 1 U 1 U 1 U 100 U 1 U 1 U 
.1; 

Chloroform 40 J 1 U 1 U 5 1 U 100 U 1 U 1 U 

Chloromethane 1 UJ 1 U 1 U 1 U 1 U 100 U 1 U 1 U -:~ 

Dibromochloromethane 1 UJ 1 U 1 U 1 U 1 U 100 U 1 U 1 U 

Ethylbenzene 4 J 1 U 1 U 1 U 1 U 100 U 1 U 1 U 

Methylene Chloride 3 B 2 B 1 B 1 B 3 B 200 U 1 B 3 B 

Styrene 1 U 1 U 1 U 1 U 1 U 100 U 1 U 1 U 

Tetrachloroethene 42 J 1 1 34 1 100 U 1 U 3 

Toluene 16 J 1 U 1 U 1 U 1 U 100 U 1 U 1 U 

Trichloroethene 32000 3 1 U 2300 18 2300 0.6 J 1 U 

Vinyl Chloride 0.9 J 1 U 1 U 1 U 1 U 100 U 1 U 1 U 

Xylene (Total) 9 J 1 U 1 U 1 U 1 U . 100 U 1 U 1 U 

cis-1,3-Dichloropropene 1 UJ 1 U 1 U 1 U 1 U 100 U 1 U 1 U 

trans-1,3-Dichloropropene 1 UJ 1 U 1 U 1 U 1 U 100 U 1 U 1 U 
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SUMMARY OF ANALYTICAL RESULTS FOR INTERMEDIATE AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE I.D.: W-HN-501 W-HN-521 W-HN-551 W-HN-591 W-HN-591-0UP W-HN-6511 W-HN-6512 W-HN-65S1 

LOCATION: W-HN-501 W-HN-521 W-HN-551 W-HN-591 W-HN-591 W-HN-6511 W-HN-6512 W-HN-65S1 

SCREENED INTERVAL: 105 -122 115 -132 79.0 - 94.0 740-880 74.0 - 88.0 102 -123 158 -171 780- 103 

SAMPLE DAtE: 12108/97 12111197 12111197 12118/97 12118/97 12104/97 12104/97 12104/97 

WELL CLUSTER: Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate 
"-

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: W-HN-591-0UP W-HN-591 

INORGANICS ugfL ugfL ugfL ugfL uglL ugfL ugfL ugfL 

Aluminum nfa nfa 479 63.4 B 66.8 B nfa n/a nfa 

Antimony nfa nfa 1.7 U 1.7 U 1.7 U nfa nfa nfa 

Arsenic nfa nfa 2.4 U 2.4 U 2.4 U nfa nfa nfa 

8arium nfa nfa 109 8 87.4 83.2 nfa nfa nfa --
8eryllium nfa nfa 0.58 U 0.58 U 0.58 U nfa nfa nfa 

Cadmium nfa nfa 0.3 U 0.3 U 0.3 U nfa nfa nfa 

Calcium nfa nfa 63100 69300 63400 nfa nfa nfa 

Chromium nfa nfa 15.7 L 15.9 K 12.2 K nfa nfa nfa 

Cobalt nfa nfa 6 U . 6 U 6 U nfa nfa nfa 

Copper nfa nfa 5.8 U 5.8 U 5.8 U nfa nfa nfa 

Cyanide nfa nfa 5 U 5 U 5 U . nfa nfa nfa 

Iron nfa nfa 405 77.88 47.3 8 nfa nfa nfa 

Lead nfa nfa 1.6 UL 1.6 UL 1.6 UL nfa nfa nfa 

Magnesium nfa nfa 20000 18900 18100 nfa nfa nfa 

Manganese. nfa nfa 201 3.9 8 2.9 8 nfa nfa nfa 

Mercury nfa nfa 0.12 U 0:1.3 U 0.12 U nfa nfa nfa 

Nickel nfa nfa 6.3 UL 6.3 U 6.3 U nfa nfa nfa 

Potassium nfa nfa 4570 11100 8760 nfa nfa nfa 

Selenium nfa nfa 4.7 U 4.7 U 4.7 U nfa nfa nfa 

Silver nfa nfa 1.2 U 1.2 U 2.2 nfa nfa nfa 

Sodium nfa nfa 23700 18100 16300 nfa nfa nfa 

Thallium nfa nfa 1.9 U 1.9 U 1.9 U nfa nfa nfa 

Vanadium nfa nfa 6.8 UL 6.8 U 6.8 U nfa nfa nfa 

Zinc nfa nfa 29.7 8 8.5 8 3.9 U nfa nfa nfa 

- .. - - -, .• . ' - -, - - -. - - _. - 1- - -
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SUMMARY OF ANALYTICAL RESULTS FOR INTERMEDIATE AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE 1.0.: W-HN-501 W-HN-521 W-HN-551 W-HN-591 W-HN-591-0UP W-HN-6511 W-HN-6512 W-HN-65S1 

LOCATION: W-HN-501 W-HN-521 W-HN-551 W-HN-591 W-HN-591 W-HN-6511 W-HN-6512 W-HN-65S1 
. ' 

I SCREENED INTERVAL: 105 -122 115-132 790 - 94,0 74,0- 88 0 74.0 - 88 0 102 - 123 158 - 171 780- 103 
I 

! SAMPLE DATE: 12108/97 12111/97 12111/97 12118/97 12118/97 12104/97 12104/97 12104/97 

WELL CLUSTER: Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater .Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: W-HN-591-0UP W-HN-591 

I SEMIVOLA TILES I ug/L I ug/L 
1 

ug/L 
1 

ug/L 
1 

ug/L 
1 

ug/L 'I ug/L 
1 

ug/L 
1 

" 

1,2,4-Trichlorobenzene 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

1 ,2-Dichlorobenzene 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

1,3-Dichlorobenzene 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

1,4-Dichlorobenzene 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

VOLATILES ug/L uglL ug/L ug/L ug/L ug/L ug/L ug/L 

1,1,1-Trichloroethane 1 U 2 U 25 U 250 U 0.8 J 12 2 1 U 

1,1,2,2-Tetrachloroethane 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U.,; , 
1,1,2-Trichloroethane 1 U 2 U 25 250 U 29 J 1 U 1 U 1 U 

1,1-Dichloroethane 1 U 2 U 25 U 250 U 0.9 J 16 0.9 J 1 U 

1,1-Dichloroethene 1 U 2 25 U 250 U 6 25 8 1 U 

1,2-Dibromo-3-chloropropane 1 U 2 U 25 U 250 U 1 UR 1 U 1 U 1 U 

. 1,2-Dibromoethane 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

1,2-Dichloroethane 1 U 2 U 25 U 250 U 1 1 U 1 U 1 U 

1,2-Dichloroethene (cis) 1 U 2 25 U 250 U 13 1 1 1 U 

1,2-Dichloroethene (trans) 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

1,2-Di~hloropropane 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

2-Butanone 5 UR 12 UR 120 UR 1200 UR 5 UR 5 UR 5 UR 5 UR 

2-Hexanone 5 UR 12 UR 120 UR 1200 UR 5 U 5 UR 5 UR 5 UR 

4-Methyl-2-pentanone 5 U 12 U 120 U 1200 U 5 U 5 U 5 U 5 U 

Acetone 5 UR 12 UR 120 UR 800 B 5 UR 5 UR 5 UR 5 UR 

Benzene 1 U 2 U 25 U 250 U 1 1 U 1 U 1 U 

Bromochloromethane 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 
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SUMMARY OF ANALYTICAL RESULTS FOR INTERMEDIATE AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE I.D.: W-HN-501 W-HN-521 W-HN-551 W-HN-591 W-HN-591-DUP W-HN-6511 W-HN-6512 W-HN-65S1 .. 
LOCATION: W-HN-501 W-HN-521 W-HN-551 W-HN-591 W-HN-591 W-HN-6511 W-HN-6512 W-HN-65S1 

SCREENED INTERVAL: 105-122 . 115-132 79.0 - 94.0 74.0 - 88.0 74.0 - 88.0 102 - 123 158 -171 78.0 - 103 

SAMPLE DATE: 12108/97 12111/97 12111/97 12118/97 12118/97 12104/97 12/04/97 12104197 

WELL CLUSTER: Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE I.D.: W-HN-591-DUP W-HN-591 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Bromodichloromethane 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

Bromoform l' U 2 U 25 'U 250 U 1 U 1 U 1 U 1 U 

Bromomethane 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

Carbon Disulfide 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

Carbon Tetrachloride 1 U 2 U 220 370 420 J 1 U 1 U 1 U 

Chlorobenzene 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

Chloroethane 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

I Chloroform 1 U 2 . 25 250 U 25 1 U 0.8 B 2 B 

Chloromethane 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

Dibromochloromethane 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

Ethylbenzene 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

Methylene Chloride 2 U 5 B 46 B 660 B 1 B 2 B. 2 B 2 B 

Styrene 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

Tetrachloroethene 0.8 J 12 160 150 J 110 J 25 5 1 U 

Toluene 1 U 2 U 25 U '. 250 U 1 U 1 U 1 U 1 U 

Trichloroethene 40 300 7800 15000 15000 61 92 1 

Vinyl Chloride 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

Xylene (Total) 1 U 2 U 25 U 740 B 1 U 1 U 1 U 1 U 

cis-1,3-Dichloropropene 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

trans-1,3-Dichloropropene 1 U 2 U 25 U 250 U 1 U 1 U 1 U 1 U 

- .. .. - - - - - -, - - - - - .... :- - -
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SUMMARY OF ANALYTICAL RESULTS FOR INTERMEDIATE AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE 1.0.: W-HN1911 W-HOBEN W-OS-764 W-WW-1 W-WW-1-0 --- --- ---
LOCATION: W-HN-1911 W-241 I W-961 W-WW-1 W-WW-1 --- --- ---
SCREENED INTERVAL: 138 - 155 ? - 130 ? -100 810-105 81.0-105 . . 

SAMPLE DATE: 12/08/97 12109197 12117197 12123/97 12123/97 

WELL CLUSTER: Intermediate Intermediate Intermediate Intermediate Intermediate 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater .. 

MATCHING DUPLICATE 1.0.: W-WW-1-0 W-WW-1 

SEMIVOLA TILES ug/L ug/L ug/L ug/L ug/L 

1,2,4-Trichlorobenzene 1 U 1 U 1 U 1 U 1 U 

1,2-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 

1,3-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U ":i 
k _ ... 

1,4-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 

VOLATILES ug/L ug/L ug/L ug/L ug/L i 

1,1,1-Trichloroethane 0.6 J 1 U 1 U 1 U 1 U 
- " 

1,1,2,2-Tetrachloroethane 1 U 1 U 1 U 1 U 1 U 

1,1,2-Trichloroethane 1 U 1 U 1 U 1 U 1 U 

1,1-Dichloroethane 0.8 J 1 U 1 U 1 U 1 U 
,-";,,1 

1,1-Dichloroethene 1 1 U 1 U 1 U 1 U 

1,2-Dibromo-3-chloropropane 1 U 1 U 1 UR 1 U 1 U 

1,2-Dibromoethane 1 U 1 U 1 U 1 U 1 U 
1,2-Dichloroethane 1 U 1 U 1 U 1 U 1 U 

1 ,2-Dichloroethene (cis) 0.8 J 1 U 1 U 0.6 J 1 U 

1 ,2-Dichloroethene (trans) 1 U 1 U 1 U 1 U 1 U 

1,2-Dichloropropane 1 U 1 U 1 U 1 U 1 U 

2-Butanone 5 UR 5 UR 5 UR 5 UR 5 UR 

2-Hexanone 5 UR 5 U 5 U 5 UR 5 UR 
4-Methyl-2-pentanone 5 U 5 U 5 U 5 U 5 U 
Acetone 5 UR 5 UR 5 UR 5 UR 5 UR 
Benzene 1 U. 1 U 1 U 1 U 1 U 

Bromochloromethane 1 U 1 U 1 U 1 U 1 U 
Bromodichloromethane 1 U 1 U 1 U 1 U 1 U 

--- -



02126/98 

--

SAMPLE 1.0.: 

LOCATION: 

SCREENED INTERVAL: 

SAMPLE DATE: 
--

WELL CLUSTER: 

MEDIA DESCRIPTION: :-

MATCHING DUPLICATE 1.0.: 

VOLATILES 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane -

Dibromochloromethane 

Ethylbenzene 

Methylene Chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

_r_ - - -

TABLE 24 

SUMMARY OF ANALYTICAL RESULTS FOR INTERMEDIATE AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

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

W-HN1911 W-HOBEN W-OS-7S4 W-WW-l W-WW-l-D ---
W-HN-1911 W-241 I W-9SI W-WW-l W-WW-l -- -
138 -155 1 -130 1-100 81 0 - 105 81.0 -105 

12108/97 12109/97 12117197 12123/97 12123/97 

Intermediate Intermediate Intermediate Intermediate Intermediate 

Groundwater Groundwater Groundwater Groundwater Groundwater 

W-WW-l-D W-WW-l 

ug/L ug/L uglL ug/L ug/L 

1 U 1 U 1 U 1 U _ 1 U 

1 U 1U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 
1 U 2 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 
2 B 2 U 1 B 2 B 2 B 

1 U- 1 U 1 U 1 U 1 U 
0.6 J 2 1 U 2 2 

1 U 1 U 1 U 1 U 1 U 
13 12 1 U 31 21 

1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 

- - - -, - - - .- - -

---
- --

-

DRAFT 

Page 8 

---
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- - -
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NOTES: 
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TABLE 2-4 

SUMMARY OF ANALYTICAL RESULTS FOR INTERMEDIATE AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 
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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. 
UJ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR . Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L Positive result is considered biased low due to exceedance of technical quality control criteria. 
K Positive result is considered biased high due to exceedance of technical quality control criteria. 
B Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R Positive result is considered unusable due to exceedance of technical quality control criteria. 
nfa No result is available/applicable for this parameter in this sample. 
ND Value is a non-detected result as reported by the laboratory. Detection limit not available. 

-

.~ 

IO{, 
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SUMMARY OF ANALYTICAL RESULTS FOR DEEPER AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE 1.0.: W-BK-1059 W-HN-11D W-HN-12D W-HN-13D W-HN-15D 

LOCATION: W-BK-1059 W-HN-11D . W-HN-12D W-HN-13D W-HN-15D 

SCREENED INTERVAL: 66.0 - 400 151-170 278 - 301 220 - 243 185-202 

SAMPLE DATE: 01/02198 12118/97 12118/97 12119/97 12111/97 

WELL CLUSTER: Deep Deep Deep Deep Deep 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: 

SEMIVOLA TILES ug/L ug/L ug/L ug/L ug/L 

1,2,4-Trichlorobenzene 1 U 1 U 1 U 1 U 1 U 

1,2-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 

1,3-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 

1,4-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 

VOLATILES ug/L ug/L ug/L ug/L ug/L 

1,1,1-Trichloroethane 2 1 U 1 U 1 U 1 U 

1,1,2,2-Tetrachloroethane 1 U 1 U 1 U 1 U 1 U 

1,1,2-Trichloroethane 1 U 1 U 1 U 1 U 1 U 

1,1-Dichloroethane 0.6 J 1 U 1 U 1 U 1 U 

1,1-Dichloroethene 1 1 U ·1 U 1 U 1 U 

1,2-Dibromo-3-chloropropane 1 UR 1 U· 1 U 1 U 1 UR 

1,2-Dibromoethane 1 U 1 U 1 U 1 U 1 U 

1,2-Dichloroethane 1 U 1 U 1 U 1 U 1 U 

1 ,2-Dichloroethene (cis) 1 U 1 U 1 U 1 U 1 U 

1,2-Dichloroethene (trans) 1 U 1 U 1 U 1 U 1 U 

1,2-Dichloropropane 1 U 1 U 1 U 1 U 1 U 

2-Butanone 5 UR 5 UR 5 UR 5 UR 5 UR 

2-Hexanone 5 U 5 UR 5 UR 5 U 5 U 

4-Methyl-2-pentanone 5 U 5 U 5 U 5 U 5 U 

Acetone 5 UR 5 UR 5 UR 5 UR 5 UR 

Benzene 1 U 1 U 1 U 1 U 1 U 

Bromochloromethane 1 U 1 U 1 U 1 U 1 U 

Bromodichloromethane 1 U 1 U 1 U 1 U 1 U 

-.- ,- - - - - - -, - - - -

W-HN-16D W-HN-22D 

W-HN-16D W-HN-22D 

168 - 200 254 - 271 

12105/97 12108/97 

Deep Deep 

Groundwater Groundwater 

ug/L ug/L 

1 U 1 U 

1 U 1 U 

1 U 1 U 

1 U 1 U 

ug/L ug/L 

1 U 1 U 

1 U 1 U 

1 U 1 U 

1 1 U 

2 1 U 

1 U 1 U 

1 U 1 U 

1 U 1 U 

0.5 J 1 U 

1 U 1 U 

1 U 1 U 

5 UR 5 UR 

5 UR 5 UR 

5 U 5 U 

5 UR 2 J 
1 U 1 U 

1 U 1 U 

1 U 1 U 

- - -

DRAFT 

Page 

W-HN-50D 

W-HN-50D 

160 -174 

12109/97 

Deep 

Groundwater 

ug/L 

1 U 

1 U 

1 U 

1 U 

ug/L 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

5 UR 

5 U 

5 U 

8 L 

1 U 

1 U 

1 U 

- - -
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SUMMARY OF ANALYTICAL RESULTS FOR DEEPER AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

- - -- - ---- -- ~ -- --

SAMPLE I.D.: W-BK-1059 . W-HN-11D W-HN-12D W-HN-13D W-HN-15D W-HN-16D W-HN-22D W-HN-50D 

LOCATION: W-BK-1059 W-HN-11D W-HN-12D W-HN-13D W-HN-15D W-HN-16D W-HN-22D W-HN-50D 

SCREENED INTERVAL: 66.0 - 400 151 -170 278 - 301 220 - 243 185 - 202 168-200 - 254 - 271 160 - 174 

SAMPLE DATE: 01/02198 12118/97 12118/97 12119/97 12/11/97 12105197 12/08/97 12/09/97 

WELL CLUSTER: Deep Deep Deep Deep Deep . Deep Deep Deep 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: 

VOLATILES ugiL ug/L ug/L ug/L ug/L ug/L ug/L , ug/L 

Bromoform 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Bromomethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Carbon Disulfide 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
.>'j-. 

Carbon Tetrachloride 1 U 1 U 1 U 1 U 1 U 1 U ' 1 U 1 U 

Chlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
.:..; 

Chloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chloroform 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chloromethane 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Dibromochloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
-~~ 

Ethylbenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Methylene Chloride 1 B 2 B 2 B 2 B 2 B 2 B 1 B 2 U 

Styrene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Tetrachloroethene 1 1 U 1 U 5 1 U 1 U 0.7 J 1 U 

Toluene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Trichloroethene 1 2 1 U " 1 U 0.7 J 4 1 U 2 

Vinyl Chloride 1 U 1 U 1 U 1 U· 1 U 1 U 1 U 1 U 

Xylene (Total) 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

cis-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

trans-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
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-
SAMPLE I.D.: 

LOCATION: 
-

SCREENED INTERVAL: 

SAMPLE DATE: 

WELL CLUSTER: 

MEDIA DESCRIPTION: 

MATCHING DUPLICATE 1.0.: 

SEMIVOLA TILES 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

VOLATILES 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

1,2-Dichloroethane 

1 ,2-Dichloroethene (cis) 

1 ,2-Dichloroethene (trans) 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromochloromethane 

Bromodichloromethane 
--

- - - - -

TABLE 2-5 

SUMMARY OF ANALYTICAL RESULTS FOR DEEPER AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

-

W-HN-52D W-HN-52DD W-HN-65D W-HN19D W-OS-757 

W-HN-52D W-HN-52DD W-HN-65D W-HN-19D W-93D 

178 - 194 266 - 283 274 - 303 181-204 750 - 250 

12112197 12111197 12104/97 12108/97 12117/97 
-

Deep Deep Deep Deep Deep 

Groundwater Groundwater Groundwater Groundwater Groundwater 

ug/L uglL ug/L ug/L ug/L 

2 U 1 U 1 U 1 U 1 U 

2 U 1 U 1 U 1 U 1 U 

2 U 1 U 1 U 1 U 1 U 
2 U 1 U 1 U 1 U 1 U 

ug/L ug/L ug/L ug/L ug/L 

2 U 1 U 1 U 1 U 24 

2 U 1 U 1 U 1 U 1 U 

2 U 1 U 1 U 1 U 1 U 

2 1 U 1 U 1 U 19 

4 1 U 1 U 1 U 22 

2 UR 1 U 1 U 1 U 1 UR 

2 U 1 U 1 U 1 U 1 U 

2.U 1 U 1 U 1 U· 1 U 

3 1 U 1 U 1 U 2 

2 U 1 U 1 U 1 U 1 U 

2 U 1 U 1 U 1 U 1 U 

10 UR 5 UR 5 UR 5 UR 5 U 

10 U 5 UR 5 UR 5 UR 5 UR 

10 U 5 U 5 U 5 U 5 U 

10 UR 5 UR 5 UR 5 UR 16 L 

2 U 1 U 1 U 1 U 1 U 

2 U 1 U 1 U 1 U 1 U 

2 U 1 U 1 U 1 U 1 U 
-

- - - - - - - -
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W-SMC:02 - -- ---
W-SMC-02 - -- ---
276 - 298 

12118/97 

Deep 

Groundwater 

ug/L 

1 U 

1 U 

1 U 

1 U 

ug/L 

1 U 

.1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 
1 U . 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 U 

- - - - _. -
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SUMMARY OF ANALYTICAL RESULTS FOR DEEPER AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE I.D.: W-HN-52D W-HN-52DD W-HN-65D W-HN19D W-OS-757 W-SMC-02 --- ---
LOCATION: W-HN-52D W-HN-52DD W-HN-65D W-HN-19D W-93D W-SMC-02 --- ---
SCREENED INTERVAL: 178 - 194 266 - 283 274 - 303 181 - 204 75.0 - 250 276 - 298 

SAMPLE DATE: 12112197 12111/97 12104/97 12108/97 12117/97 12118/97 

WELL CLUSTER: Deep Deep Deep Deep beep Deep 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L 

Bromoform 2 U 1 U 1 U 1 U 1 U 1 U 

Bromomethane 2 U 1 U 1 U 1 U 1 U 1 U 

Carbon Disulfide 2 U 1 1 U 1 U 1 U 1 U 

Carbon Tetrachloride 1 1 U 1 U 1 U 4 1 U 

Chlorobenzene 2 U 1 U 1 U 1 U 1 U 1 U 

Chloroethane 2 U 1 U 1 U 1 U 1 U 1 U 

Chloroform 2 1 U 1 U 1 U 0.8 B 1 U 

Chloromethane 2 U 1 U 1 U 1 U 1 U 1 U 

Dibromochloromethane 2 U 1 U 1 U 1 U 1 U 1 U 
--

Ethylbenzene 2 U· 1 U 1 U 1 U 1 U 1 U 

Methylene Chloride 3 B 2 B 2 B 2 B 2 B 2 B 

Styrene 2 U 1 U 1 U 1 U 1 U 1 U 

Tetrachloroethene 14 1 U 1 U 1 U 39 3 

Toluene 2 U 0.7. J 1 U 1 U 1 U 1 U 

Trichloroethene 460 4 1 U 0.5 J 180 1 U 

Vinyl Chloride 2 U 1 U 1 U 1 U 1 U 1 U 

Xylene (Total) 2 U 1 U 1 U 1 U 1 U 1 U 

cis-1,3-Dichloropropene 2 U 1 U 1 U 1 U 1 U 1 U 

trans-1,3-Dichloropropene 2 U 1 U 1 U 1 U 1 U 1 U 



-
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NOTES: 

TABLE 2-5 

SUMMARY OF ANALYTICAL RESULTS FOR DEEPER AREA A GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

DRAFT 
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J Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U Value is a non-detected result as reported by the laboratory. 
UJ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL Non-detected result is considered biased iow due to exceedance of technical quality control criteria. 
UR Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
l: Positive result is considered biased low due to exceedance of technical quality control criteria. 
K Positive result is considered biased high due to exceedance of technical quality control criteria. 
B Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R Positive result is considered unusable due to exceedance of technical quality control criteria. 
n/a No result is available/applicable for this parameter in this sample. 
NO Value is a non-detected result as reported by the laboratory. Detection limit not available. 

- - - - - - - - - - - - - - - - - -
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA 0 GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE 1.0.: W-HN-17S W-HN-18S W-HN-20S W-HN-21S W-HN-31S W-HN-31S-0UP W-HN-32S W-HN-33S 

LOCATION: W-HN-17S W-HN-18S W-HN-20S W-HN-21S W-HN-31S . W-HN-31S W-HN-32S W-HN-33S 

SCREENED INTERVAL: 84 0-102 82.0-100 760- 96.0 280 - 52.0 430 - 69.0 430 - 69.0 660- 84.0 48.0 - 66.0 

SAMPLE DATE: 12111197 12115/97 12112197 12104/97 12/12197 12112197 12112/97 12/17/97 -

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: W-HN-316S-0UP W-HN-316S 

INORGANICS ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Aluminum n/a nla nla nla 38.1 U 38.1 U nla nla 

Antimony nla nla nla nla 1.7 U 1.9 B nla nla 

Arsenic nla nla nla nla 2.4 U 2.4 U nla nla 

Barium nla nla nla nla 100 B 104 B nla nla 

Beryllium nla nla nla nla 0.58 U 0.58 U nla nla 

Cadmium nla nla nla nla 0.3 U 0.3 U nla nla 

Calcium nla nla nla nla 96100 103000 nla nla 

Chromium nla nla nla nla 38.7 41.5 nla nla 

Cobalt nla nla nla nla 6 U .' 6 U nla nla 

Copper nla nla nla nla 5.8 U 5.8 U nla nla 

Cyanide nla nla nla nla 5 U 5 U nla nla 

Iron n/a. nla nla nla 8.8 U 8.8 U nla nla 

Lead nla nla nla nla 1.6 UL 1.6 UL nla nla 

Magnesium nla nla nla nla 36600 39300 nla nla 

Manganese nla nla nla nla 1.5 UL 1.5 UL nla nla 

Mercury nla nla nla nla 0.12 U 0.12 U nla nla 

Nickel nla nla nla nla 6.3 UL 6.3 UL nla nla 

Potassium nla nla nla nla 1170 1330 nla nla 

Selenium nla nla nla nla 4.7 U 4.7 U nla nla 

Silver nla nla nla nla 1.2 U 1.2 U nla nla 

Sodium nla nla nla nla 41600 44600 nla nla 

Thallium nla nla nla nla 1.9 U 1.9 UL nla nla 

Vanadium nla nla nla nla 6.8 UL 6.8 U nla . nla 

Zinc nla nla nla nla 18 B 17.6 B nla nla 
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA 0 GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

---- -------

SAMPLE 1.0.: W-HN-17S W-HN-18S W-HN-20S W-HN-21S W-HN-31S W-HN-31S-DUP W-HN-32S W-HN-33S 

LOCATION: W-HN-17S W-HN-18S W-HN-20S W-HN-21S W-HN-31S W-HN-31S W-HN-32S W-HN-33S 

SCREENED INTERVAL: 84.0 - 102 82.0 - 100 760 - 96.0 28.0 - 52.0 43.0 - 69.0 430 - 69 0 660-840 480 - 660 

SAMPLE DATE: 12111/97 12115/97 12112197 12104/97 12112197 12/12197 12112197 12117197 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow 
-

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: W-HN-316S-DUP W-HN-316S 

I SEMIVOLA TILES I ug/L I ug/L I ug/L I ug/L I ug/L I ug/L I ug/L I ug/L I 
1,2,4-Trichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,2-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,3-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,4-Dichlorobenzene 1 U 1 U 1 U 1 U l' U 1 U 1 U 1 U 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

1,1,1-Trichloroethane 0.9 J 1 U 1 U 1 U 1 U 1 U 1 U 2 

1,1,2,2-Tetrachloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,1,2-Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,1-Dichloroethane 2 1 1 U 1 U 1 U 1 U 1 U 2 

1,1-Dichloroethene 2 1 U 1 U 1 U 1 U 1 U 1 U 2 

1,2-Dibromo-3-chloropropane 1 U 1 UR 1 U 1 U 1 UR 1 UR 1 UR 1 U 

1,2-Dibromoethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,2-Dichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1 ,2-Dichloroethene (cis) 1 2 1 U 1 U 2 2 2 0.7 J 

1 ,2-Dlchloroethene (trans) 1 U 1 U 1 U 1 U 1 1 . 08 J 1 U 

1,2-Dichloropropane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

2-Butanone 5 UR 5 U 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 

2-Hexanone 5 UR 5 UR 5 UR 5 UR 5 UR 5 U 5 U 5 UR 

4-Methyl-2-pentanone 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 

Acetone 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 

Benzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Bromochloromethane 1 U 1 U 1 U' 1 U 1 U 1 U 1 U 1 U 
--~- -

- - - - - - - - - - - - - - - - - - -
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA D GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

-_.-

SAMPLE I.D.: W-HN-17S W-HN-18S W-HN-20S W-HN-21S W-HN-31S W-HN-31S-0UP W-HN-32~ W-HN-33S 

LOCATION: W-HN-17S. W-HN-18S W-HN-20S W-HN-21S W-HN-31S W-HN-31S W-HN-32S W-HN-33S 

SCREENED INTERVAL: 84.0 - 102 82.0 -100 76.0 - 96.0 28.0 - 52.0 430-690 43.0 - 69 0 660- 84.0 480 - 66 0 

SAMPLE DATE: 12111/97 12115/97 12/12197 12104/97 12112197 12112197 12112197 12117197 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE I.D.: W-HN-316S-0UP W-HN-316S 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Bromodichloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Bromoform 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Bromomethane 1 U 1 U 1 U .1 U 1 U 1 U 1 U 1 U 

Carbon Disulfide 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Carbon Tetrachloride 1 U 1 1 U 1 U 1 0.9 J 1 1 U 

Chlorobenzene 1 lJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chloroform 1 0.6'B 1 U 1 U 0.5 J 0.5 J 1 1'U 

Chloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Dibromochloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Ethylbenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Methylene Chloride 3 B 2 B 2 B 2 B 2 B 2 B 2 B 2 B 

Styrene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Tetrachloroethene 2 2 1 U 1 U 3 2 2 1 

Toluene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Trichloroethene 34 76 1 1 U 160 180 480 22 

Vinyl Chloride 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Xylene (Total) 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

cis-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

trans-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA D GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

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

SAMPLE 1.0.: . W-HN-42S W-HN-53S W-HN-54S W-HN-56S W-HN-57S W-HN-58S W-HN-58S-DUP W-HN-60S 

LOCATION: W-HN-42S W-HN-53S W-HN-54S W-HN-56S W-HN-57S W-HN-58S W-HN-58S W-HN-60S 
-

SCREENED INTERVAL: 520-65.0 40.0-600 555--710 33.0 - 50.0 580 - 89 0 24.0 - 46.0 240 - 460 490 - 63 0 

SAMPLE DATE: 12/11/97 12105197 12105/97 12115/97 
-

12118/97 12115/97 12115/97 12109/97 

WELL CLUSTER: Shallow Shallow -Shallow Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: W-HN-58S-DUP W-HN-58S 

SEMIVOLA TILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

1,2,4-Trichlorobenzene 1 U 1 U 1 U· 1 U 1 U 1 U 1 U 1 U 

1,2-Dichlorobenzene 1 U 1 U 1_ U 1 U 1 U 1 U 1 U 1 U 

1,3-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,4-Dichlorobenzene . 1 U 1 U .. 1 U 1 U 1 U 1 U 1 U 1 U 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

. 1,1,1-Trichloroethane 1 U 3 1 U 1 U 1 U 0.5 J 1 U 1 U 

1,1,2,2-Tetrachloroethane 1 U 1 U 1 U 0.8 J 1 U 0.8 J 0.7 J 1 U 

.1,1,2-Trichloroethane 1 U 1 U 1.U 1 U 1 U 1 U 1 U 1 U 

1,1-Dichloroethane 1 U 0.7 J 1 U 1 0.5 J 0.9 J 08 J 1 U 

1,1-Dichloroethene 1 U 53 1 U 1 U 1 U 1 U 1 U 1 U 

1,2-Dibromo-3-chloropropane 1 U 1 U 1 U 1 UR 1 UR 1 UR 1 UR 1 U 

1,2-Dibromoethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,2-Dichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

1,2-Dichloroethene (cis) 1 U 1 U 1 U 0.8 J 3 1 U 1 U 1 U 

1 ,2-Dichloroethene (trans) 1 U 1 U 1 U 1 U 0.6 J 1 U 1 U 1 U 

1,2-Dichloropropane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

2-Butanone 5 UR 5 UR 5 UR 5 U 5 UR 5 U 5 U . 5 UR 

2-Hexanone 5 U. 5 UR 5 UR 5 UR 5 U 5 UR 5 UR 5 UR 

4-Methyl-2-pentanone 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 

Acetone 5 UR 5 UR 2 L 5 UR 5 UR 5 UR 5 UR 5 UR 

Benzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Bromochloromelhane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
I 
i Bromodichloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

--- - - - ------'----- -- - - --

- - - - - -.- - - - - - - - - - - - -
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA 0 GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

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

SAMPLE 1.0.: W-HN-42S W-HN-S3S W-HN-S4S W-HN-S6S W-HN-S7S W-HN-S8S W-HN-S8S-DUP W-HN-60S 
. -

LOCATION: W-HN-42S W-HN-S3S W-HN-S4S W-HN-S6S W-HN-S7S W-HN-S8S W-HN-S8S W-HN-60S 

SCREENED INTERVAL: S2.0 - 6S.0 40.0 - 60.0 SS S -71.0 330 - SO.O S8 0 - 89.0 24.0 - 46 0 240 - 46.0 49.0 - 63.0 

SAMPLE DATE: 12111/97 1210S/97 1210S/97 1211S/97 12118/97 1211S/97 1211S/97 12109/97 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE I.D.: W-HN-S8S-DUP W-HN-S8S 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Bromoform 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Bromomethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Carbon Disulfide 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Carbon Tetrachloride 1 U 1 U 1 U 1 U 0.6 J 1 U 1 U 1 U 

Chlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chloroform 1 U 1 U 1 U 1 U 0.6 J 1 U 1 U 1 U .-
Chloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Dibromochloromethane 1 U 1 U 1 U' 1 U 1 U 1 U 1 U 1 U 

Ethylbenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Methylene Chloride' 0.6 B 2 B 2 B 2 B 2 B 2 B 2 B 2 U 

I Styrene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Tetrachloroethene 1 U 1 U 1 U 4 1 4 4 1 U 

Toluene 1 U 1 U 1 U 2 B 1 U 1 U 1 U 1 U 

Trichloroethene 1 U 1 U 1 U 45 270 22 20 1 U 

Vinyl Chloride 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Xylene (Total) 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

cis-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U . 1 U 

trans-1.3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 



02126/98 

SAMPLE I.D.: 

LOCATION: 

SCREENED INTERVAL: 

SAMPLE DATE: 

WELL CLUSTER: 

MEDIA DESCRIPTION: 

MATCHING DUPLICATE I.D.: 

SEMIVOLA TILES 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

VOLATILES 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

1,2-Dichloroethane 

1 ,2-Dichloroethene (cis) 

1 ,2-Dichloroethene (trans) 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromochloromethane 

Bromodichloromethane 

- - - - -

TABLE 2-6 

SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA D GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

. W-HN-80S W-HN-81S W-HN-81S-DUP W-HN-82S W-HN-83S 

W-HN-80S W-HN-81S W-HN-81S W-HN-82S W-HN-83S 

27.0-440 69.0 - 85.0 69,0 - 85,0 400 - 56 0 220- 60.0 

12108/97 12/09/97 12109197 12115/97 12/09/97 

Shallow Shallow Shallow Shallow Shallow 

Groundwater Groundwater Groundwater Groundwater Groundwater 

W-HN-81S-DUP W-HN-81S 

ug/L ug/L ug/L ug/L ug/L 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U '1 U 1 U 

ug/L ug/L ug/L ug/L ug/L 

1 U 1 U 1 U 1 U 2 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

2 0.7 J 0,7 J 1 U 3 

.1 U 0.5 J 1 U 1 U 3 

1 U 1 U 1 U 1 UR 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.9 J 1 U 1 U 1 U 1 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 U 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

- - - - - - - -
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W-HN-83X W-MP-01 W-MP-03 

W-HN-83X W-MP-1 W-MP-3 

80 -13 0 180-101 380-132 

12/09/97 12/18/97 12/17/97 

Shallow Shallow Shallow 

Groundwater Groundwater Groundwater 

ug/L ug/L ug/L 

1 U 1 U 1 U 

1 U 1 U 1 U 

1 U 1 U 1 U 

1 U 1 U 1 U 

ug/L ug/L ug/L 

1 U 1 U 1 U 

1 U 1 U 1 U 

1 U 1 U 1 U 

1 U - 0.7 J 1 

1 U 1 U 1 U 

1 U 1 UR 1 U 

1 U 1 U 1 U 

1 U 1 U 1 U 

1 U 1 4 

1 U 1 U 0,6 J 
1 U 1 U 1 U 

5 UR 5 UR 5 UR 

5 UR 5 U 5 UR 

5 U 5 U 5 U 

5 UR 5 UR 5 UR 

1 U 1 U 1 U 

1 U 1 U 1 U 

1 U 1 U 1 U 

- - - - - -
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA 0 GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE 1.0.: W-HN-80S W-HN-81S W-HN-81S-0UP W-HN-82S W-HN-83S W-HN-83X W-MP-01 W-MP-03 

LOCATION: W-HN-80S W-HN-81S W-HN-81S W-HN-82S W-HN-83S W-HN-83X W-MP-1 W-MP-3 

. SCREENED INTERVAL: 27.0 - 44.0 690 - 85 0 69.0 - 85.0 40.0 - 56.0 220 - 60.0 8.0 -13 0 18.0 -101 38.0 - 132 

; SAMPLE DATE: 12108/97 12109/97 12109/97 12115/97 12/09/97 12109197 12118/97 12117197 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: W-HN-81S-0UP W-HN-81S 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Bromoform 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Bromomethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Carbon Disulfide 1 U fU 1 U 1 U 1 U 1 U 1 U 1 U 

Carbon Tetrachloride 1 U 1 U 1 U 1 1 U 1 U 1 U 0.7 J 

Chlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chloroform : 1 U 1 U 1 U 0.9 B 1 1 U 1 U 0.8 J 

Chloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U ! 

Dibromochloromethane 1 U 1 U 1 U 1 U - 1 U 1 U 1 U 1 U' 

Ethylbenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Methylene Chloride 2 B 2 U 0.6 B 1 B 3 B 3 B 2 B 2 B 

Styrene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Tetrachloroethene 1 1 U 1 U 1 U 6 0.6 J 2 1 

Toluene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Trichloroethene 2 1 U 1 U 1 U 13 1 U 71 220 

Vinyl Chloride 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Xylene (Total) 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

cis-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

trans-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA D GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE 1.0.: W-MP-2 W-MP-2-DUP W-OS-758 W-OS-759 W-OS-759-DUP 

LOCATION: W-MP~ W-MP-2 W-131 W-135 W-135 

SCREENED INTERVAL: 190-101 190-101 n/a n/a n/a 

SAMPLE DATE: 12116/97 12/16/97 12117197 '12117197 12117197 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater . Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0: W-MP-2-DUP W-MP-2 W-OS-759-DUP W-OS-759 

SEMIVOLA TILES ug/L uglL ug/L ug/L ug/L 

1,2,4-Trichlorobenzene 1 U 1 U 1 U 1 U 1 U 

1,2-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 

1 ,3-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 

1,4-Dichlorobenzene 1 U 1 U 0.6 J 1 U 1 U 

VOLATILES ug/L ug/L ug/L ug/L ug/L 

1,1,1-Trichloroethane 1 U 1 U 0.9 J 1 U 1 U 

1,1,2,2-Tetrachloroethane 1 U 1 U . 1 U 1 U 1 U 

1,1,2-Trichloroethane 1 U 1 U 1 U 1 U 1 U 

1,1-Dichloroethane 0.7 J 0.6 J 1 U 1 U 1 U 

1,1-Dichloroethene 1 U 1 U 1 1 U 1 U 

1,2-Dibromo-3-chloropropane 1 UR 1 UR 1 UR 1 UR 1 UR 

1,2-Dibromoethane 1 U 1 U 1 U 1 U 1 U 

1,2-Dichloroethane 1 U 1 U 0.8 J 1 U 1 U 

1,2-Dichloroethene (cis) 3 3 14 1 U 1 U 

1,2-Dichloroethene (trans) 0.5 B 0.5 J 0.5 J 1 U 1 U 

1,2-Dichloropropane . 1 U 1 U 1 U 1 U 1 U . 

2-Butanone 5 U 5U 5 UR 5 UR 5 UR 

2-Hexanone 5 UR 5 UR 5 U 5 U 5 U 

4-Methyl-2-pentanone 5 U 5 U 5 U 5 U 5 U 

Acetone 5 UR 5 UR 5 UR 5 UR 5 UR 

Benzene 1 U 1 U 1 U 1 U 1 U 

Bromochloromethane 1 U 1 U 1 U 1 U 1 U 

Bromodichloromethane 1 U 1 U 1 U 1 U 1 U 
--

- - - - - - - - - - - - -

W-OS-762 W-OS-765 

W-230 W-229. 

n/a n/a 

12117/97 12117/97 

Shallow Shallow 

Groundwater Groundwater 

ug/L ug/L 

1 U 1 U 

1 U 1 U. 

1 U 1 U 

1 U 1 U 

ug/L ug/L 

1 U 1 U 

1 U 1 U 

1 U 1 U 

1 U 1 U 

1 U 1 U 

1 U 1 UR 

1 U 1 U 

1 U 1 U 

1 U 1 U 

1 U 1 U 

1 U 1 U 

5 UR 5 UR 

5 UR 5 U 

5 U 5 U 

5 UR 5 UR 

1 U 1 U 

1 U 1 U 

1 U 1 U 
---

- - -

-
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W-OS-766 

W-242 

n/a 

12118/97 

Shallow 

Groundwater 

ug/L 

1 U 

1 U 

1 U 

1 U 

ug/L 

1 

1 U 

1 U 

2 J 

0.6 J 

1 U 

1 U 

1 U 

2 

1 U 

1 U 

5 UR 

5 UR . 

5 U 

5 UR 

1 U 

1 U 

1 U 

- - -
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SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA 0 GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE 1.0.: W-MP-2 W-MP-2-0UP W-OS-7S8 W-OS-759 W-OS-759-0UP W-OS-762 W-OS-765 W-OS-766 

LOCATION: W-MP-2 W-MP-2 W-131 W-135 W-135 W-230 W-229 W-242 

SCREENED INTERVAL: 19.0 - 101 190-101. nla nla nla nla nla nla 

SAMPLE DATE: 12116/97 12116/97 12117/97 12117197 12117/97 12117197 12117/97 12118/97 

WELL CLUSTER: Shallow Shallow Shallow Shallow Shallow Shallow Shallow Shallow 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE I.D.: W-MP-2-0UP W-MP-2 W-OS-759-0UP W-OS-759 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Bromoform 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Bromomethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Carbon Disulfide 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Carbon Tetrachloride 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chloroform 0.5 J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Dibromochloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U' 

Ethylbenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Methylene Chloride 2 B 1 B 2 B ·2 B 2 B 3 B 1 B 2 B 

Styrene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Tetrachloroethene 0.7 J 0.7 J 1 U 1 1 1 U 1 U 1 U 

Toluene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Trichloroethene 220 240 40 1 U 1 U 1 U 1 U 5 

Vinyl Chloride 1 U 1 U 2 1 U 1 U 1 U 1 U 1 U 

Xylene (Total) 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

cis-1 ,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

trans-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 



-
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NOTES: 

TABLE 2-6 

SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW AREA D GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 
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J Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U Value is a non-detected result as reported by the laboratory. 
UJ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
L Positive result is considered biased low due to exceedance of technical quality control criteria. 
K Positive result is considered biased high due to exceedance of technical quality control criteria. 
B Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R Positive result is considered unusable due to exceedance of technical quality control criteria. .. 
nfa . . No result is available/applicable for this parameter in this sample. 
NDValue is a non-detected result as reported by the laboratory. Detection limit not available . 

- ... .. - .. .. .. - - - - - - - - - - -
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SUMMARY OF ANALYTICAL RESULTS FOR INTERMEDIATE AREA D GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

-- ----

SAMPLE 1.0.: W-HN-171 W-HN-181 W-HN-2OI W-HN-211 W-HN-331 W-HN-421 

LOCATION: W-HN-17I W-HN-181 W-HN-201 W-HN-211 W-HN-331 W-HN-421 

SCREENED INTERVAL: 185 - 202 153 - 174 123 - 143 70.0 - 95.0 127 -144 81.0 - 111 

SAMPLE DATE: 12110/97 12/16/97 - 12112197 .12/04/97 12112197 12111/97 

WELL CLUSTER: Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: 

INORGANICS ugfL uglL ugfL uglL ugfL ugfL 

Aluminum nfa nfa 120 nfa nfa 63.4 

Antimony nfa nfa 2.1 B - nfa nfa 1.7 U 

Arsenic nfa nfa 2.4.U nfa nfa 2.4 U 

Barium nfa nfa 179 B nfa nfa 124 B 

Beryllium nfa nfa 0.58 U nfa nfa 0.58 UL 

Cadmium nfa nfa 0.3 U nfa nfa 0.3 U 

Calcium nfa nfa 68400 nfa nfa 75700 

Chromium nfa nfa 4.6 UL nfa nfa 4.6 UL 

Cobalt nfa nfa 6 U. nfa nfa 6 U 

Copper nfa nfa 5.8 U nfa nfa 5.8 U 

Cyanide nfa nfa 5 U nfa nfa 5 U 

Iron nfa nfa 352 nfa nfa 104 B 

Lead nfa nfa 1.8 L nfa nfa 1.6 UL 

Magnesium nfa nfa 16600 nfa nfa 25100 

Manganese nfa nfa 412 nfa nfa 36.9 B 

Mercury nfa nfa 0.12 U nfa nfa 0.12 U 

Nickel nfa nfa 6.3 UL nfa nfa 6.3 UL 

Potassium nfa nfa 3980 nfa nfa 3360 

Selenium nfa nfa 4.7 U nfa nfa 4.7 U 

Silver nfa nfa 1.2 U nfa nfa 1.2 U 

Sodium nfa nfa 31000 nfa nfa 14300 

Thallium nfa nfa 1.9 U nfa nfa 1.9 U 

Vanadium nfa nfa 6.8 UL nfa nfa 6.8 UL 

Zinc nfa nfa 26.9 B nfa nfa 27.5 B 

-

W-HN-531 

W-HN-531 

69.0 - 83 0 

12105/97 . 

Intermediate 

Groundwater 

ugfL 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

- -

-. 

DRAFT 
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W-HN-541 

W-HN-541 

107 - 124 

12105/97 

-

Intermediate 

Groundwater 

ugfL 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

-



02126/98 TABLE 2-7 DRAFT 

Page 2 

SUMMARY OF ANALYTICAL RESULTS FOR INTERMEDIATE AREA D GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE 1.0.: W-HN-171 W-HN-181 W-HN-201 W-HN-21I W-HN-331 W-HN-421 . W-HN-531 W-HN-541 .- -
LOCATION: W-HN-171 W-HN-181 W-HN-201 W-HN-21I W-HN-331 W-HN-421 W-HN-531 W-HN-541 

SCREENED. INTERVAL: 185 - 202 153 -174 123-143 70,0 -.95,0 127 -144 81 0 - 111 690 - 83.0 107 -124 

SAMPLE DATE: 12110/97 12/16/97 12112197 12/04/97 12112197 12/11/97 12/05/97 12/05/97 

WELL CLUSTER: Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: 

I SEMIVOLA TILES I ug/L I ug/L I ug/L I ug/L I ug/L I ug/L I ug/L I ug/L I 
1,2,4-Trichlorobenzene 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 
1,2-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 
1,3-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 
1 ,4-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

1,1,1-Trichloroethane 1 U 1 U 1 U 1 U 1 U 5 U 5 1 U 
1,1',2,2-Tetrachloroethane 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 
1,1,2-Trichloroethane 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 
1,1-Dichloroethane 1 U 1 U 1 U 1 U 1 U 5 U 0,8 J 1 U 
1,1-Dichloroethene 1 U 1 U 1 U 1 U 1 U 5 U 24 1 U 
1,2-Dibromo-3-chloropropane 1 U 1 UR 1 UR 1 U 1 UR 5 U 1 U 1 U 
1,2-Dibromoethane 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 
1,2-Dichloroethane 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 
1 ,2-Dichloroethene (cis) 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 
1,2-Dichloroethene (trans) 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 
1,2-Dichloropropane 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 
2-Butanone 5 UR 5 U 5 UR 5 UR 5 UR 25 UR . 5 UR 5 UR 
2-Hexanone 5 UR 5 UR 5 U 5 UR 5 U 25 UR 5 UR 5 UR 
4-Methyl-2-pentanone 5 U 5 U 5 U 5 U 5 U 25 U 5 U 5 U 

Acetone 5 UR 5 UR 5 UR 5 UR 5 UR 25 UR 5 UR 5 UR 

Benzene 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 

Bromochloromethane 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 
- .- -

- - - - - - - - - - - - - - - - - - -
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Page 3 

SUMMARY OF ANALYTICAL RESULTS FOR INTERMEDIATE AREA 0 GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

--------- -

SAMPLE 1.0.: W·HN·171 W·HN·181 'W-HN-201 W-HN-21I W-HN-331 W-HN-421 W-HN.-S31 W-HN-S41 , 

LOCATION: W-HN-17I W-HN-181 W-Hi'{-201 W-HN-211 W-HN-331 W-HN-421 W-HN-S31 W-HN-S41 

SCREENED INTERVAL: 18S - 202 lS3-174 123 - 143 700- 9S.0 127 - 144 810-111 690- 83.0 107 - 124 

SAMPLE"DATE: 12/10/97 12/16/97 12/12197 12104/97 12112197 12/11/97 12/0S/97 1210S/97 

WELL CLUSTER: Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater . Groundwater Groundwater 

MATCHING DUPLICATE I.D.: 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L - ug/L 

Bromodich lorometh.ane 1 U 1 U 1 U 1 U 1 U 5 U 1 U .. 1 U 

Bromoform 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 

Bromomethane 1 U 1 U 1 U 1 U 1 U 5 U 1. U 1 U 

Carbon Disulfide 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 

Carbon Tetrachloride 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 

Chlorobenzene 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 

Chloroethane 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 

Chloroform 1 U 1 U 1 U 1 U 1 U 5 U 1 U ·1 U 

Chloromethane - 1U l' U 1 U .- 1 U 1 U 5 U 1 U 1 U 

Dibromochloromethane 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 

Ethylbenzene 1"U 1 U 1 U 1 U 1 U ' 5 U 1 U 1 U 

Methylene Chloride 2 B 1 B 2 B 2 B 2 B 12 B 2 B 2 B 

Styrene 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 

Tetrachloroethene 1 U 1 U 1 U 1 U 0.6 J 5 U 1 U 1 U 

Toluene 2 1 U 0.5 J 1 U 1 U 5 U 1 U 1 U 

Trichloroethene 1 U 1 U 1 U 1 U 6 0.8 J 1 U 1 U 

Vinyl Chloride 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 

Xylene (Total) 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 
, 

cis-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 

trans-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 
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Page 4 

SUMMARY OF ANALYTICAL RESULTS FOR INTERMEDIATE AREA D GROUNDWATER 

.' NAWC WARMINSTER, PENNSYLVANIA 

'. 

SAMPLE I.D:: W-HN-5SI W-HN-571 W-HN-581 W-HN-SOI W-HN-801 W-HN-81I W-HN-821 W-HN-831 
-

LOCATION: W-HN-5SI W-HN-571 W-HN-581 W-HN-SOI W-HN-801 W-HN-811 W-HN-821 W-HN-831 
-

SCREENED INTERVAL: ·118 -134 107 -133 SO.O -7S.0 142 -,157 97.0 -115 121 -145 - 145 - 159 114 -13S 

SAMPLE DATE: 
-

12115/97 12117/97 1211S/97 12110/97 12108/97 12111/97 12115/97 12/15/97 
.. .. 

WELL CLUSTER: Intermediate Intermediate Intermediate Intermediate Intermediate· Intermediate Intermediate Intermediate 

MEDIA DESCRIPTION: Groun~water Groundwater Groundwater . Groundwater Groundwater Groundwater Groundwater . Groundwater 

MATCHING DUPLICATE I.D.: -
SEMIVOLA TILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

1,2,4-Trichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1,2-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1,3-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

-
1 A-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L . ug/L 

1,1,1-Trichloroethane 1 U 1 U 1 U. 1 U 1 U 1 U 1 U 1 U 
1,1,2,2-Tetrachloroethane 1 U 1 U 1 U - 1 U 1 U 1 U J U - 1 U 
1,1,2-Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U .1 U 
1,1-Dichloroethane 1 1 1 U 1 U 1 U 1 U 1 U 1 U 
1,1-Dichloroethene 0.6 J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1,2-Dibromo-3-chloropropane 1 UR 1 U 1 UR 1 U 1 U 1 U 1 UR 1 UR 
1,2-Dibromoethane 1 U 1 U 1 U 1 U l'U 1 U 1 U 1 U 
1,2-Dichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1 ,2-Dichloroethene (cis) 4 2' 1 1 U 1 U . 1 U 1 U 1 U 
1,2-Dichloroethene (trans) 0,7 J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
1,2-Dichloropropane 1 U 1 U 1 U 1 U 1 U· 1 U 1 U 1 U 
2-Butanone 5 U 5 UR 5 U 5 UR 5 UR 5 UR 5 U 5 U 
2-Hexanone 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR: 5 UR 5 UR 
4-Methyl-2-pentanone 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 
Acetone 5 UR 5 UR 5 UR 5 UR . 5 UR 5 UR 5 UR 6 L 

Benzene 1 U 1 U .1 U 1 U 1 U 1 U 1 U 1 U 
Bromochloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
Bromodichloromethane' 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U' 

-

- - - - - - - - - - - - - - - - - .. -
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SUMMARY OF ANALYTICAL RESULTS FOR INTERMEDIATE AREA 0 GROUNDWATER 

NAwe WARMINSTER, PENNSYLVANIA 

SAMPLE 1.0.: W-HN-561 W-HN-571 W-HN-581 W-HN-601 W-HN-801 W-HN-811 W-HN-821 W-HN-831 

LOCATION: W-HN-561 W-HN-571 W-HN-581 W-HN-601 W-HN-801 W-HN-811 W-HN-821 W-HN-831 

SCREENED INTERVAL: 118-134 107 - 133 60.0 -76.0 142-157 97.0-115 121 -145 145 - 159 114 -136 

SAMPLE DATE: 12115/97 12117/97 12116/97 12110/97 12108/97 12111/97 12/15/97 12115197 

WELL CLUSTER: Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L , 

Bromoform 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Bromomethane 1 U 1 U 1 U 1 U 1 U 1 U 1 .U 1 U 

Carbon Disulfide 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 J -
Carbon Tetrachloride 1 U 1 U 1 U 1 U 1 U 1 U . 1 U 1 U 

Chlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chloroform 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Dibromochloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Ethylbenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Methylene Chloride 1 B 2 B 2 B 2 U 2 B 2 B 2 B 2 B 

Styrene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Tetrachloroethene 1 U 1 U 0.5 J 1 U 1 U 1 U 1 U 1 U 

Toluene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Trichloroethene 1 1 50 1 U 1 U 1 U 1 U 1 U 

Vinyl Chloride 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Xylene (Total) 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

cis-1,3-Dichloropropene 1 U 1.U 1 U 1 U 1 U 1 U 1 U 1 U 
trans-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 



02126/98 

SAMPLE I.D.: 

LOCATION: 
-

SCREENED INTERVAL: 

SAMPLE DATE;: 

WELL CLUSTER: 

MEDIA DESCRIPTION: 

MATCHING DUPLICATE I.D:: 
" 

SEMIVOLA TILES 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

VOLATILES .' 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

1 ,2-Dichloroethane 

1 ,2-Dichloroethene (cis) 

1 ,2-Dichloroethene (trans) 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromochloromethane 

Bromodichloromethane 

- - - - -

TABLE 2-7 

SUMMARY OF ANALYTICAL RESULTS FOR INTERMEDIATE AREA D GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

W-OS-763 --- --- --- - --
-

W-228 --- --- --- ---
nla 

12117/97 

Intermediate 

Groundwater 

ug/L 

1 U 

1 U 

1 U 

1 U .. 

ug/L 

1 U 

1 U 

1 U . -
1 U 

1 U 

1 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

5 UR 

5 U 

5 U 

5 UR 

1· U 

1 U 

1 U 

---
---

- - - - - - - - -
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--- ---
--- ---

-

" 

- - - - .. 
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SUMMARY OF ANALYTICAL RESULTS FOR INTERMEDIATE AREA D GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE I.D.: W-OS-763 --- --- --- --- --- --- ---
LOCATION: W-228 --- --- --- --- --- --- ---
SCREENED INTERVAL: nla 

SAMPLE DATE: 12/17/97 
-

WELL CLUSTER: Intermediate" 

MEDIA DESCRIPTION: Groundwater 

MATCHING DUPLICATE I.D.: 

VOLATILES ug/L 

Bromoform 1 U 

Bromomethane 1 U 

Carbon Disulfide 1 U 

Carbon Tetrachloride 1 U 

Chlorobenzene 1 U 

Chloroethane 1 U 

Chloroform 1 U 

Chloromethane 1 U 

Dibromochloromethane 1 U 

Ethylbenzene 1 U· "' 
Methylene Chloride 2 B 

Styrene 1 U -
Tetrachloroethene 1 U 

Toluene 0.6 J 
Trichloroethene 1 U 

Vinyl Chloride 1 U 

Xylene (Total) 1 U -

cis-1,3-Dichloropropene 1 U 

trans-1,3-Dichloropropene 1 U 



-

02/26/98 

NOTES: 

J 
U 
UJ 
UL
UR. 
L' 
K 
B 
R 

.• n/a 
NO 

- -

TABLE 2-7 DRAFT 

Page 8 

SUMMARY OF ANALYTICAL RESULTS FOR INTERMEDIATE AREA D GROUNDWATER 

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 co.ritamination, 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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------ ~- --

SAMPLE I.D.: 

LOCATION: 

SCREENED INTERVAL: 

SAMPLE DATE: 

WELL CLUSTER: 

MEDIA DESCRIPTION: 
, 

MATCHING DUPLICATE 1.0.: 

INORGANICS 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead . 
Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

- - - - - - - -
TABLE 2-8 

SUMMARY OF ANALYTICAL RESULTS FOR DEEPER AREA D GROUNDWATER 

NAWC WARMINSTER,PENNSYLVANIA 

--

W-HN-17D W-HN-20D W-HN-21D W-HN-42D W-HN-53D 

W-HN-17D W-HN-20D W-HN-21D W-HN-42D W-HN-53D 

252 - 289 200 - 221 278 - 300 181 - 202 189 - 206 

12112197 12112197 12105/97 12112197 12/05/97 

Deep Deep Deep Deep Deep 

Groundwater Groundwater . Groundwater Groundwater Groundwater 

uglL ug/L ug/L ug/L ug/L 

n/a 113 ~ nfa n/a nfa 

nfa 1.7 U n/a n/a nfa 

n/a 
" 

2.4 U nfa n/a n/a 

n/a .323 n/a n/a nfa 

n/a 0.58 U n/a n/a nfa 

n/a 0.3 U n/a n/a n/a 

nfa 40700 n/a n/a n/a 

n/a 4.6 UL n/a nfa nfa 

n/a 6 U n/a n/a n/a 

n/a 22.3 B n/a n/a n/a 

n/a 5 U n/a n/a n/a 

n/a 539 nfa nfa n/a 

n/a , 11 nfa n/a n/a 

n/a 11100 nfa n/a n/a 

n/a 72.9 n/a nfa n/a 

n/a 0.12 U n/a nfa nfa 

nfa 6.3 UL n/a nfa nfa 

nfa 4710 n/a n/a [If a -
n/a 4.7 U n/a nfa n/a 

n/a 1.2 U n/a nfa nfa 

n/a 19400 n/a n/a n/a 

nfa 1.9 U n/a n/a nfa 

nfa 6.8 UL nfa n/a n/a 

n/a 26 B nfa n/a nfa 

- - -

W-HN-54D W-SW-3 

W-HN-54D W-SW-3 

188 - 204 300- 570 

12105197 12109/97 

Deep Deep 

Groundwater Groundwater 

. -
ug/L ug/L 

nfa nfa 

nfa nfa 

nfa n/a 

nfa nfa 

hfa nfa 

nfa nfa 

nfa n/a 

n/a nfa 

n/a nfa 

nfa nfa 

nfa nfa 

n/a nfa 

nfa nfa 

nfa nfa 

nfa nfa 

n/a nfa 

!lla nfa 

n/a nfa 

n/a nfa 

n/a nfa 

nfa nfa 

n/a nfa 

n/a nfa 

n/a nfa 

. ~ 

- -
DRAFT 

Page 

W-SW-4 

W-SW-4 

29.0 - 584 

12109/97 

"Deep 

Groundwater 

ug/L 

nfa 

nfa 

n/a 

n/a 

n/a 

n/a 

nfa 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

nfa 

nfa 

n/a 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

-

i 
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SAMPLE 1.0.: 

LOCATION: . 
'. 

SCREENED INTERVAL: 

SAMPLE DATE: 

WELL CLUSTER: 

MEDIA DESCRIPTION: 

MATCHING DUPLICATE 1.0.: 
- I SEMIVOLA TILES I 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

VOLATILES 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

1,2-Dichloroethane 

1 ,2-Dichloroethene (cis) 

1 ,2-Dichloroethene (trans) 

1,2-Dichloropropane 

2-Butanone . 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromochloromethane 

.. -"- - -

TABLE 2-8 

SUMMARY OF ANALYTICAL RESULTS FOR DEEPER AREA D GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

- . 
W-HN-17D W-HN-20D W-HN-21D W-HN-42D' W-HN-53D 

W-HN-17D W-HN-20D W-HN-21D W-HN-42D W-HN-53D 
", . -

252 - 289 200 - 221 278 ~ 300 181 - 202 189 - 206 

12112197 12112197 - '12105/97 12112197 12105/97 

Deep Deep Deep Deep Deep - -
Groundwater Groundwater Groundwater . Groundwater Groundwater 

- -

ug/L I ug/L I ug/L I ug/L I ug/L I 
" '. -

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 'U 1 U 1 U 1 U - 1 U 

1 U 1 U 1 U 1 U 1 U 

ug/L ug/L ug/L ug/L ug/L -
1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U ,1 U 1 U 

1 U 1 U 1, U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 UR 1 UR 1 U 1 UR 1 U 

1 U 1·U 1 U 1 U . 1 U 

1 U .1 U 1 U 1 U 1 U 

1 U 1 U 1 lJ 1 U 1 U 
. 1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U _ 5 UR 5 U 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 UL - 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

- - - - - - - -

DRAFT -
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-, 

W-HN-54D' W-SW-3 W-SW-4 
" 

W-HN-54D W-SW-3 W-SW-4 

188 - 204 30.0 - 570 29.0 - 584 

12/05/97 12109197 12109/97 

Deep Deep Deep 

Groundwater Groundwater . Groundwater 

ug/L I ug/L I ug/L I 
1 U 1 U 1 U 

1 U 1 U 1 U 

1 U 1 U - 1 U 

1 U 1 U 1 U 

ug/L ug/L ug/L, 

1 U 1 U 1 U 

1 U ,1 U 1 U 

1 U 1 U 1 U 

1 U 1 U 1 U 

1 U 1 U 1 U 

1 U 1 U 1 U 

1 U 1 U 1 U 

1 U 1 U 1 U 

1 U 1 U 1 U 

1 U 1 U 1 U 

1 U 1 U 1 U 

5 UR 5 UR 5 UR 

5 UR 5 U 5 U 

5 U 5 U 5 U 

5 UR 5 UR 5 UR 

1 U 1 U 1 U 

1 U 1 U .1 U 

- - - - II1II -
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SUMMARY OF ANALYTICAL RESULTS FOR DEEPER AREA D GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

-_.-

SAMPLE 1.0.: W-HN-17D W-HN-20D W-HN-21D W-HN-42D W-HN-53D . W-HN-54D W-SW-3 W-SW-4 
.. 

LOCATION: W-HN-17D W-HN-20D W-HN-21D W-HN-42D W-HN-53D W-HN-54D W-SW-3 W-SW-4 

SCREENED INTERVAL: 252 - 289 200 - 221 278 - 300 181-202 189 - 206 188 - 204 30.0 - 570 29.0 - 584 

SAMPLE DATE: . 12112197 12112197 12105/97 12112197 12105/97 12105/97 12109/97 12109/97 

WELL CLUSTER: Deep Deep Deep Deep Deep Deep Deep Deep 

MEDIA DESCRIPTlo"N: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: 

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Bromodichloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Bromoform 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Bromomethane 1 U 1 U 1 U 1 U 1 U .1 U 1 U. 1 U 
-

Carbon Disulfide 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Carbon Tetrachloride 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U .. 
Chlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

. Chloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U . 

Chloroform 1 U 1 U 1 U 1 U 1 U 1 U 6 5 

Chloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Dibromochloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Ethylbenzene 1 U 1 U 1 UL 1 U 1 U 1 U 1 U 1 U 

Methylene Chloride 2 B 2 B 2 B 2 B 2 B 2 B 2 U 2 U 

Styrene 1 U 1 U 1 UL 1 U 1 U 1 U 1 U 1 U 

Tetrachloroethene 1 U 3 1 U 1 U 1 U 1 U 0.8 J 1 U 

Toluene 
.. 1 U 1 U ·1 UL 1 U 1 U 1 U 0.8 J 1 U 

Trichloroethene 1 U 1 U ·1 U 0.6 J 1 U 1 U . 1 U 1 U 

Vinyl Chloride 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Xylene (Total) 1 U 1 U . 1 UL 1 U 1 U 1 U 1 U 1 U 

cis-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

trans-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
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SUMMARY OF ANALYTICAL RESULTS FOR DEEPER AREA D GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE I.D.: W-SW1 W-SW10 - W-SW2- --- --- --- --- ---
LOCATION: W-SW-1 W-SW-10 W-SW-2 - --- --- - -- --- ---
SCREENED INTERVAL: 260- 247 620- 400 30.0 - 246 

SAMPLE DATE: 12117197 12117/97 12117/97 , 
WELL CLUSTER: Deep D~P Deep .. 
MEDIA DESCRIPTION: Groundwater Groundwater Groundwater 

MATCHING DUPLICATE I.D.: 

SEMIVOLA TILES ug/L ug/L ug/L 

1,2,4-Trichlorobenzene 1 U 1 U 1 U 

1,2-Dichlorobenzene 1 U 1 U 1 U 

1,3-Dichlorobenzene 1 U 1 U 1 U 

1,4-Dichlorobenzene 1 U 1 U 1 U 

VOLATILES ug/L ug/L ug/L 

1,1,1-Trichloroethane 1 U 1 U 1 U 

1,1,2,2-Tetrachloroethane 1 U 1 U 1 U 

1,1,2-Trichloroethane 1 U 1 U 1 U 

1,1-Dichloroethane 5 1 U 2 

1,1-Dichloroethene 1 U 1 U 1 U 

1,2-Dibromo-3-chloropropane 1 UR 1 UR 1 UR 

1,2-Dibromoethane 1 U 1 U 1 U 

1,2-Dichloroethane 1 U 1 U 1 U 

1 ,2-Dichloroethene (cis) 1 1 U 0.7 J 
1 ,2-Dichloroethene (trans) 1 U 1 U 1 U 

1,2-Dichloropropane 1 U 1 U 1 U 

2-Butanone 5 U 5 UR 5 U 

2-Hexanone 5 UR 5 U 5 UR 

4-Methyl-2-pentanone 5 U 5 U . 5 U 

Acetone 5 UR 5 UR 5 UR 
~ 

Benzene 1 U 1 U 1 U 

Bromochloromethane 1 U 1 U 1 U 

Bromodichloromethane 1 U 1 U 1 U 

- - - - - - - - - - - - - - - - - - -
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SUMMARY OF ANALYTICAL RESULTS FOR DEEPER AREA D GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

SAMPLE I.D.: W-SW1 W-SW10 W-SW2 --- --- --- --- ---
LOCATION: W-SW-1 W-SW-10 W-SW-2 --- --- --- --- ---
SCREENED INTERVAL: 26.0 - 247 62.0 - 400 30.0 - 246 

SAMPLE DATE: 12117197 12117/97 12117/97 

WELL CLUSTER: Deep Deep Deep 

MEDIA DESCRIPTION: Groundwater Groundwater Groundwater 

MATCHING DUPLICATE 1.0.: 

VOLATILES ug/L ug/L ug/L , 

Bromoform 1 U 1 U 1 U I 

Bromomethane 1 U 1 U 1 U 

Carbon Disulfide 1 U 1 U 1 U 

Carbon Tetrachloride 1 U 1 U 1 U 

Chlorobenzene 1 U 1 U 1 U 

Chloroethane 1 U 1 U 1 U 

Chloroform 1 U 1 U 1 U 

Chloromethane 1 U 1 U 1 U 

Dibromochloromethane 1 U 1 U 1 U 

Ethylbenzene 1 U 1 U 1 U 

Methylene Chloride 2 B 2 B 2 B 

Styrene 1 U 1 U 1 U 

Tetrachloroethene . 1 U 1 U 0.8 J 

Toluene 1 U 1 U 1 U 

Trichloroethene 4 1 U 4 

Vinyl Chloride 1 U 1 U 1 U 

Xylene (Total) 1 U 1 U 1 U 

cis-1.3-Dichloropropene 1 U 1 U 1 U 

trans-1 .3-Dichloropropene 1 U 1 U 1 U 
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NAWC WARMINSTER, PENNSYLVANIA 

DRAFT 

Page 6 

J Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U Value is a non-detected result as reported by the laboratory. 
UJ Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UL - Non-detected result is considered biased low due to exceedance of technical quality control criteria. 
UR Non-detectea result is considered unusable due to exceedance of technical quality control criteria. 
L Positive result is considered biased low due to exceedance of technical quality control criteria. 
K Positive result is considered biased high due to exceedance of technical quality control criteria. 
B Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
R Positive result is cOnsidered unusable due to exceedance of technical quality control criteria. 
nla No result is available/applicable for this parameter in this sample. 
ND Value is a non-detected result as reported by the laboratory. Detection limit not available. 

- - - - - - - - - - - - - -"- - - -
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WELL 
NUMBER 

HN-111 
HN-11 D 
HN-121 ' 

HN-12D 
HN-131 
HN-13D 
HN-14S 
HN-141 
HN-15X 
HN-15S 
HN-151 

HN-15D 
HN-16S 
HN-161 
HN-16D 
HN-17S 
HN-171 

HN-17D 
HN-18S 
HN-181 
HN-19S 
HN-1911 
HN-1912 
HN-19D 
HN-20S 
HN-201 
HN-20D 
HN-21S 
HN-21 I 

HN-21D 
HN-22S 
HN-221 
HN-22D 
HN-31S 
HN-32S 
HN-33S 
HN-331 
HN-42S 
HN-421 
HN-42D 
HN-50S 
HN-501 
HN-50D 
HN-52S 
HN-521 

TABLE B-1 
AREAS A AND D GROUNDWATER ELEVATIONS 

DECEMBER 3, 1997 
NAWC WARMINSTER, PENNSYLVANIA 

MONITORED TOP OF CASING WATER GROUNDWATER 
INTERVAL ELEVATION LEVEL ELEVATION 
(feet bgs) (feet msl) (feet mSI) (feet msl) 

70-88 308.30 18.12 290.18 
151-170 309.28 2.43 306.85 
65-86 315.68 16.56 299.12 

278-301 317.06 (1.33) 318.39 
153-172 310.86 (4.04) 314.90 
220-243 310.34 (5.00) 315.34 

30-44 298.57 20.69 277.88 
86-100 299.90 14.61 285.29 

7-14 298.64 8.41 290.23 
30-44. 299.48 10.35 289.13 

96-113 297.08 0.42 296.66 
185-202 297.66 (6.21) 303.87 

51-65 294.50 23.82 270.68 
101-120 ' 294.73 38.67 256.06 
168-200 294.99 15.75 279.24 
84-102 318.99 14.50 304.49 
185-202 318.32 2.70 315.62 
252-289 317.00 (0.32) 317.32 
82-100 313.85 (1.31) 315.16 
153-174 313.11 (1.79) 314.90 
30-44 312.97 11.98 300.99 

138-155 313.91 9.92 303.99 
87-110 312.54 19.12 293.42 
181-204 312.70 0.06 312.64 
76-96 329.89 3.45 326.44 

123-143 329.91 8.06 321.85 
200-221 329.89 8.10 321.79 

28-52 338.90 9.14 329.76 
70-95 339.46 8.84 330.62 

278-300 339.40 (2.05) 341.45 
38-55 310.57 18.34 292.23 

138-152 311.65 7.49 304.16 
254-271 310.39 16.40 293.99 

43-69 326.79 11.16 315.63 
66-84 317.12 1.45 315.67 
48-66 320.92 10.51 310.41 

127-144 320.90 6.58 314.32 
52-65 326.22 5.66 320.56 

81-111 324.59 6.61 317.98 
181-202 325.39 6.91 318.48 
67-83 285.04 21.02 264.02 

105-122 285.32 24.80 260.52, 
160-174 286.13 11.72 274.41 
73-87 285.79 65.20 220.59 

115-132 285.92 48.47 237.45 

Page 1 
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TABLE B-1 
AREAS A AND D GROUNDWATER ELEVATIONS 

DECEMBER 3, 1997 
NAWC WARMINSTER, PENNSYLVANIA 

WELL MONITORED TOP OF CASING WATER GROUNDWATER 
NUMBER ' INTERVAL ELEVATION LEVEL ELEVATION 

(feet bgs) (feet msl) (feet msl) (feet msl) 
HN-52D 178-194 285.90 25.33 260.57 

HN-52DD 266-283 286.00 8.51 277.49 
HN-53S 40-60 323.06 18.82 304.24 
HN-531 69-83 322.75 18.60 304.15 
HN-53D 189-206 323.40 7.33 316.07 
HN-54S 55.5-71 323.71 10.96 312.75 
HN-541 107-124 323.23 10.65 312.58 
HN-54D 188-204 322.85 11.61 311.24 
HN-55S 24-44 312.10 19.61 292.49 
HN-551 79-93.5 312.10 23.44 288.66 
HN-56S 33-50 316.03 7.22 308.81 
HN-561 118-134, 316.19 (2.44) 318.63 
HN-57S 58-89 316.94 1.51 315.43 
HN-571 107-133 316.78 . 3.16 313.62 
HN-58S 24-46 318.85 9.08 309.77 
HN-581 60-76 318.90 9.17 309.73 
HN-59S 48-62 305.94 18.39 287.55 
HN-591 74-88 306.87 19.70 287.17 
HN-60S 49-63 339.22 11.23 327.99 
HN-601 142-157 338.37 12.11 326.26 

HN-65S1 78-103 280.54 43.12 237.42 
HN-65S2 37-52 280.58 43.11 237.47 
HN-651.1 102-123 280.62 62.51 218.11 
HN-6512 158-171 281.36 41.43 239.93 
HN-65D 274-303 280.87 5.46 275.41 
HN-80S 27-44 323.44 10.79 312.65 
HN-801 97-115 323.11 3,35 319.76 
HN-81S 69-85 334.63 13.82 320.81 
HN-811 121-145 334.60 10.99 323.61 
HN-82S 40-56 314.44 10.58 303.86 
HN-821 145-159 314.15 (2.04) 316.19 
HN-831 114-136 311.95 (3.53) 315.48 

BG-04/HN-12S 17-47 315.62 19.28 296.34 
C 35-40 309.63 18.95 290.68· 
D 30-40 310.13 . 17.57 292.56 
E 30-40 310.64 16.22 294.42 

DG-01/HN-11X 10-19 308.19 13.02 295.17 
DG-02/HN-13X 14-18 309.93 9.01 300.92 

DG-03 7-15 311.18 6.33 304.85 " 
DG-12 18-75 308.59 9.27 299.32 

DG-13 18-22 313.16 8.57 304.59 

DG-23/HN-13S 24-47 310.14 9.72 300.42 

DG-26 3-15 308.58 10.27 298.31 

MP-1 18-101 317.11 8.48 308.63 

MP-2 19-101 315.24 0.19 315.05 

Page 2 
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TABLE B-1 
AREAS A AND D GROUNDWATER ELEVATIONS 

DECEMBE~ 3, 1997 , " 
NAWC WARMINSTER, PENNSYLVANIA 

WELL MONITORED TOP OF. CASING WATER GROUNDWATER 
NUMBER INTERVAL ELEVATION LEVEL ELEVATION 

(feet bgs) (feet msl) (feet msl) , (feet msl) 
MP-3 38-132 320.88 6.68 314.20 

MW-01 18-85 326.65 22.29 304.36 
MW-02 18-90 317.43 22.59 294.84 
MW-03 18-100 313.36 21.59 291.77 

MW-04/HN-83S 22-60 312.68 8.34 304.34 
MW-07HN-83X 8-13 313.32 9.69 303.63 
MW-10/HN-12X 2-7 310.34 DRY 

MW-11 5-10 309.86 8.85 301.01 
SMC-01 20-60 313.91 18.75 295.16 
SMC-02 276-298 313.01 (5.69) 318.70 
SMP-02 20-40 317.16 18.97 298.19 
SW-3 30-570 N/A 13.83 
SW-4 29-584 N/A 12.81 

HOBEN ?-130 305.94 24.96 280.98, 

Note: Water Level readings in( ) are Artesian/Flowing wells, measurements are 
in feet above top of case. 

N/A - Not Available 

, Page 3 
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RECOMMENDED PROCEDURES FOR LOW-FLOW PURGING AND SAMPLING OF 
GROUND-\VA 'fER MONITORING 'WELLS 

... -.. 
I 

1.0 OBJECTIVE 
. 

j 
: >, 

Recommended procedures for collection of ground-water samples in'small-diameter weBS With 
short-screened intervals using low-flow purging and sampling are provided. While these 
procedures pertain to the Superfund program in Region III, the low-flow purging and sampling 
method is not appropriate for use in all hydrogeologic regimes, and certain ground-water 
monitoring well lnstallations may make the method unsuitable. Therefore, please confer with 
a Region m hydrologist or geologist before usuig these procedures at a site. \ I:~'L ;~tOTl 

... : o. "_.0_. \ ~~l~~-:iups1 
- ..... 

2.0 DISCUSSION 

Past scientific research (Barcelona et al., 1983; Nielson and Yeates, 1985) and EPA guiclamz have 
dfscussed sampling devices in tenus of their compatibility with contaminants being sampled, and 
well construction, depth, and diameter. Although some sampling devices have been used in order 

. to provide more representative ground-water samples in certain situatioDS, most of these 
incorporate high-volume withdrawal techniques (i.e., in excess of the "natural" recharge rate of 
ground-water flow through the well screen) for both purging .aud sampling. 

Recent research conducted by Puls et ale (1992), Puis and Powell (1992), and Powell'and Puls 
(1993) has shown that high-volume purging and sampling cause significant turbidity and 
suspended particulate artifacts that can result in high-bias metals analyses. Additionally, purgiDg 
caD cause pressure changes and bailing can cause aeradon that can strip VOCS from the sample 
(Pennino, 1988). The use of low-flow pumping devices (preferably dedicated) Cor purging and. 
sampling minimizes both the disturbance of water in well casing and the potential Cor 
mobilization or colloidal material (Barcelona,et al., 1994). Low-flow purging with maintenance 
or water level in the well and stabilization of Indicator parame~ers (especially turbidity) allows 
collection or ground.water samples that are more representative of truly mobile contaminants in 
the subsurface under natural flow conditions without f"lltering (U.S. EPA, 1993; Backhus et al., 
1993). In many cases, use of a low-flow pump to purge and sample monitoring wells decreases 
sampling time, reduces the need to handle large volumes of purge water and lowers the cost 
associated with its disposal, and allows collection of samples for inorganic analyses without 
fDtering. ,.; , 
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3.0 EQUIPM&~T 

low-tlow adjustable-rate. positive-displacement pump 
generator (if needed), but not one over-sized for the pump 
tetlon-lined polyethylene tubing of thickness 3/8 to 1/2 inch 
polyethylene sheeting 
in-line. flow-through cet! equipped with ph, Eh. dissolved oxygen 

conductivity, and temperature 
electrodes 

• turbidity meter 
• photoionization detector (PID). or equivalent . 
• . electronic water-level indicator or equivalent (marked in 

(DO). specific 

I 
I O.OI-foot increments) 

nylon stay-ties 
logbook 
sampling gloves 

I 
.. I , .. .:.. 

4.0 PURGING AND SAMPLING PROCEDURES 
, ... -. 

This section describes the 'procedures for the low-flow purging and ~~Pling method. Equipm~~t I 
calibration, logbook documentation, sample bottle filling and preservation. and shipping will be 
conducted in accordance with the procedures specified in the site-specific Quality Assurance I 
Project Plan (QAPjP). Personal protective equipment wiu be donned in accordance with the 
requirements of the site-specific Health and SaCety Plan. \-Vells wiu be sampled in the order of 
I~ contaminated to most contaminated. '.. I 
1. Check the conditions of the well and look for any damage or evidence of tampering and 

record. , ' . ._.; ,..~ I 
,-0 __ -.. 

2~ Remove the' well cap. 

I 3. Measure well headspace with a Pm and record the reading in the logbook. 

4. Measure the depth to water with an electronic water-level device and record the measurement I 
in the logbook. Do not measure the depth to the bottom of the well at this time (in order to 
avoid disturbing any accumulated sediment and to prevent mixing of stagnant water with water I 
in the screened interval). Obtain depth to bottom infonnation from well Instatlation log. 
Calculate standing water volume as: depth oC water column times cross-sectional area oC the 
well. [For wells where an LNAPL has been detected, a stilling tube should be inserted int the I 
well prior to purging. Refer to Section 7.2.4 oC EPA (1992) for the procedure to Collow. Ie wells 
are constnlcted 50 that DNAPLs could accumulate, their detection andlor sampling should occur 
on a day prior to that Cor ground-water sampling.] .. --.~. .~: 

I 
S. Layout the polyethylene sheeting and place' all eqiJipment on the sheeting. To avoid c.~ 

.... 

contamination, do not let any downhole equipment touch the ground surface. .; ! I 
6. Measure the depth to water in the well again. If the measurement has changed more than 
1/100th of a foot, check and record the measurement again. I 
7. Attach and secure the polyethylene tubing to the low-flow pump. As the pump is 51o~ly 
lowered into the weil, secure the safety drop cable, tubing, and electrical lines to each other USUlI I 
nylon stay-ties. ~. 
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" '8 The pump should be set at approximateiythe middle of the scr~::,~ •. :: :!:~ ".:ic water table 
is' below the top of the screen. the pump shouid be ~owereri to the middle 01 the water column. 
Place the pUIIlP intake a sufficiel1.t distance above the botto~ of the well to avoid mobilization 
of anv accumulated sedimenrs. Start purging the well at 0.2 to 0.-5) liters per" minute. 'Avoid 
surgi~g. Observe air bubbles displaced from discharge, tube to assess~ progress vi steady pumping 
until water arrives at the surface. . 

.9. A water-level probe shou~d be lowered very sl~wly into the well behind the pump until it just 
touches the water. The miter level in the well should be monitored during purging and 
sampling, and ideaily, the purge rate shouid not exceed the well recharge rate so that there is 
little or no drawdown in the weil. (The water level should stabilize for tbe specific purge rate.)' 
There should be at least one foot of water over the pump intake so there is no risk of the pump 
sUction being broken. or entrainment of air in the sample. Recox:d adjustments in the purge rate 
and changes in depth to water in the logbook. Purge rates should, if needed, be decreased to the 
minunum capabilities of the' pump (0.1 to 0.2 liters per minute) to avoid affecting well 
drawdown. The wen should not be purged dry. If the recharge rate of the well is so low that 
the well is purged dry, it is suggested that the cont~ctor wait approximately four ~oul's after 
water in the screened interval has recharged before collecting the appropriate volume oC 'water 

, Cor the sample with the pump (Herzog, et al., 1988). For VOC analyses. purge at least the 
volume of water in the screened interval. then wait for stability. 

, , 

10. During well purging,. use the flow-through cell to monitor the field parameters frequently 
(every three to five minutes) until all parameters have stabilized to within 10 percent over a 
minimum of three consecutive readiogs. Repeatedly collect 'water samples and assess turbidity. 
Turbidity is typically the last parameter to stabilize. If any parameter fails to stabilize, collect 
the'sample after purging ttwee "ell velaRl" f-o~ one... t,lIV~. 

11. Ooce the field parameters have stabilized, collect the samples directJy from the end of the 
discharge tube. Do not filter any samples, unless a mtered sample is specifically required 
according to project obj~ctives ill addition to the unfiltered sample. AU sample bottles should 
be filled by allowing the water from. the discharge tube to flow gently down tbe inside of the 
bottle with minimal turbulence •. Cap each bottle as it is filIed. 

U. The pump assembly' should be carefully 'removed from tbe well. The tubing should be 
dedicated to each well, and should be placed in a large. plastic garbage bag, sealed, and labeled 

,with the appropriate well identification number. 

13. Close and lock the well. 

5.0 REFERENCES 
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31, pp. 466-479. . 

Barcelona, M.J., and R.A. Miller •. '1983. A Guide to the Selection of Materials for Monitoring 
Well Construction and Ground WAter Sampling. llIinois State Water Survey Contract. Report 
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Data Qualifier Definitions: 

u- Compound is nondetected as reported by the laboratory. 

8- Compound was detected in the associated method and/or field quality control blank. The 
associated result is a false positive. 

UR- Compound was rejected due to various technical noncompliances. 

J- Reported result is an estimate due to various technical noncompliances. 

L- Results may be biased low due to various technical noncompliances. 
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Brown & Root Environmental 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

MR. NEIL TEAMERSON DATE: 

LINDA KARSONOVICH COPIES: 

ORGANIC DATA V ALIDATION- VOA 
CT0225, NA WC WARMINSTER 
SDGWHN21D 

19IWateri 

W-HN-21D 
W-HN-80S 
W-HN-50S 
W-HN-22D 
W-HN-19I2-
W-HN-500S' 
W-HN-60S 
W-HN-810 
W-HN-50D 
W -TB-120997 

W-HN-80I 
W-HN-19S 
W-HN-50I 
W-HN-191l 
W-HN-19D 
W-HN-22S 
W-HN-81S 
W-RB-120897 
W-TB-120897 

INTE 

FEBRUARY 2, 1998 

DVFILE 

The sample set for CTO 225, SDG WHN21D, NAWC Wanninster consists of sixteen (16) aqueous 
environmental samples, and three (3) aqueous quality control samples. The saniples were analyzed for 
Target Compound List (TCL) volatiles. The laboratory analyzed sample W-HN-22S for MSIMSD. Two 
pairs offield duplicates were included, W-HN-50S/W-HN-500S and W-HN-81 SIW-HN-8 10. 

The samples were collected by Brown and Root Environmental on December 5th, 8th, and 9th, 1997 and 
analyzed by Ceimic Corporation. All analyses were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAlQC) criteria using CLP 
SOW OLC02.0 analytical and reporting protocols. 

All samples 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, GCIMS 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 

• Initial and/or continuing calibration relative response factor (RRFs) less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, 2-hexanone. Nondetected and positive 
results were affected. Nondetected results were rejected, (UR), and positive results were 
qualified as biased, (L). 

Minor Problems 

• Sample W-HN-210 was labeled as having been preserved with HCI; however, the sample had 
a pH > 2. As the sample was analyzed eleven (11) days after sample collection; the aromatic 
results were qualified as biased low for nondetected and detected results, (UL) and (L). 

• Continuing calibration percent differences (%Ds) exceeded the 25% quality control limit for 
methylene chloride. Positive results were qualified as estimated, (J). The direction of bias 
cannot be determined. 

• The following table summarizes the maximum concentration of volatile compounds detected in 
the field quality control blanks analyzed in this SDG. 

Compound 
Methylene Chloride 
Chloroform 

Maximum 
Concentration 
2~gIL 
3~gIL 

Action 
Level 
20~gIL 
15 ~gIL 

Dilution factors and aliquots used for analysis were taken into consideration during the 
application of all action levels. Positive results reported as false positives as a re,sult of 
blank contamination for methylene chloride and chloroform were qualified as B. 

• Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified 
as estimated, (J). The direction of bias cannot be determined. 

Sample W-HN-50S, W-HN-50I, and W-HN-500S also had pH > 2. These samples were analyzed within 
the technical holding time for non-preserved samples; however, dilutions were analyzed one day beyond the 
technical holding time. Since the reported results from the dilutions were within, a relative percent 
difference of 15% of the original result, no qualifiers were recommended. 

Sample W-HN-500S had a surrogate recovery of 121%. Since the acceptance range is 80-120%, no action 
was taken as a result of this marginal non-compliance. 

The following samples required dilution due to compounds exceeding the linear calibration range of the 
instrument. Results from the dilutions were transposed over the original sample results and used as the 
basis for validation for the mentioned compounds only. 
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Sample 
W-HN-500S 
W-HN-5OI 
W-HN-50S 

Compound 
trichloroethene 
trichloroethene 
trichloroethene 

Results for sample W-HN-50S were reported from a lOX dilution. 

EXECUTIVE SUMMARY 

OF 
25X 
2X 
25X 

Laboratory Performance Issues: Acetone, 2-butanone, and 2-hexanone had initial and/or continuing 
calibration RRFs less than the 0.05 quality control limit. Methylene chloride and chlorofonn were detected 
in the laboratory method and/or field quality control blanks. Methylene chloride exceeded the continuing 
calibration percent difference criteria. Sample W-HN-210 was analyzed beyond holding time for non
preserved samples. 

Other Factors Affecting Data Quality: Samples may not have been properly preserved with HCI in the 
field. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic 
Data Validation (2/94) and the NFESC guidelines "Navy Installation Restoration Program 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)." 

" 

~~ n and Root Environmental 

Linda Karsonovich 
ChemistlData 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 
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Summary of Tentatively Identified Compounds (TICs) 

TIC' 

Unknown(s) 

Unknown(s) 
trichlonnonofluoromethane 
ethane, 1 ,2-dichloro-l, 1,2-trifluoro
aliphatic hydrocarbon 



CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHN21D 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

_ ~YLE"iii0Rlilili 

W-HN-1912 W-HN-19S 
. 12108/97 12108197 

971139-10 971139-05 
NORMAL NORMAL 
0.0% 0.0% 

RESULT QUAL UNITS RESULT QUAL UNITS 

_ 3 UG/L 1 
_ 1 U UG/L 1 
_ 1 U UG/L 1 
_ 4 UG/L 1 
_ 11 UG/L 1 
_ 1 U UG/L 1 
_ 1 U UG/L 1 
_ 1 U UG/L 1 
_ 1 U UG/L 1 
_ 1 U UG/L 1 
_ 1 U UG/L 1 
_ 1 U UG/L 1 
_ 1 U UG/L 1 
_ 5 UR UG/L 5 
_ 5 UR UG/L 5 
_ 5 U UG/L 5 
_ 5 UR UG/L 5 
_ 1 U UG/L 1 
_ 1 U UG/L 1 
_1 U UG/L 1 
_ 1 U ~G/L 1 
_ 1 U UG/L 1 
_ 1 U ·UG/L 1 
_ 1 U UG/L 1 
_ 1 U UG/L 1 
_ 1 U UG/L 1 
_ 1 U UG/L 1 
_ 1 U UG/L 1 
_ 1 U UG/L 1 
_ 1 U UG/L 1 
_ 1 U UG/L 1 
_ 1 U UG/L 1 .- ~ -f 

Page 

W-HN-210 W-HN-220 W-HN-22S 
12105/97 12108/97 12109/97 
971139-01 971039-08 971139-16 
NORMAL NORMAL NORMAL 
00% 00% 0.0% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UGIL 1 U UGIL 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U . UG/L 

U UG/L 1 U UG/L 1 ·U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UGIL 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

UR UG/L 5 UR UG/L 5 UR UG/L 

UR UG/L 5 UR UG/L 5 UR UGIL 

U UG/L 5 U UG/L 5 U UG/L 

UR UG/L 2 J UG/L 5 UR UG/L 

UL UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U . UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UGIL 

UL UG/L 1 U UG/L 1 U UG/L - Illif/L 1_ - U - U_L -
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHN21D 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE. 

XYLENES, TOTAL 

W-HN-1912 
12108/97 
971139-10 
NORMAL 
00% 

RESULT QUAL UNITS 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

·1 U UG/L 1 

1 U UG/L 1 

06 J UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

W-HN-19S W-HN-210 W-HN-220 
12108/97 12105/97 12108/97 
971139-05 971139-01 971039-08 
NORMAL NORMAL NO~MAL 

00% 00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 UL UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 07 J UG/L 1 

U UG/L 1 UL UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 U UG/L 1 

U UG/L 1 UL UG/L 1 U UG/L 1 

- --
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W-HN-22S 
12109/97 
971139-16 
NORMAL 
0.0% 

RESULT QUAL UNITS 

U UG/L 

U UG/L· 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHN21D 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC3YPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 

1,2-DIBROMO-3-CHLOROPROPANE 

1,2-DIBROMOETHANE 

1,2-DICHLOROBENZENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOCHLOROMETHANE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

5 

5 

5 

8 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

. 1 

1 

1 

1 

""LE~ORI~. .- _2 

W-HN-50D W-HN-501 
12109/97 12108/97 
971139-20 971139-07 
NORMAL NORMAL 
0.0% 0.0% 

RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

UR UG/L 5 UR UG/L 

U UG/L 5 UR UG/L 

U UG/L 5 U UG/L 

L UG/L 5 UR UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 
'U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L - _~G/L .. -, 
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W-HN-50S W-HN-500S W-HN,60S 
12108/97 12108/97 12109/97 
971139-06 971139-12 971139-17 
NORMAL NORMAL NORMAL 
00% 00% 00% 

W-HN-50S I 
RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

10 U UG/L 06 J UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

50 UR UG/L 5 UR UG/L 5 UR UG/L 

50 UR UG/L 5 UR UG/L 5 UR UG/L 

50 U UG/L 5 U UG/L 5 U UG/L 

50 UR UG/L 5 UR UG/L 5 UR UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 . U UG/I: 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

6 J UG/L 7 UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 2 B UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 2 UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

10 U UG/L 1 U UG/L 1 U UG/L 

5 - ~/L~ - U~_ - U __ -
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHN21D 

SAMPLE NUMBER. 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE, OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS·1,2·DICHLOROETHENE 

TRANS·1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

1 

1 

1 

1 

1 

2 

1 

1 

W·HN·50D W·HN·501 
12109/97 12108/97 
971139·20 971139·07 
NORMAL NORMAL 
0.0% 0.0% 

RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/l 1 U UG/l 

U UG/L 0.8 J UG/L 

U UG/l 1 U UG/l 

U UG/L 1 U UG/l 

U UG/l 1 U UG/l 

UG/L 40 UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

W·HN·50S W·HN·500S ' 
12108/97 12108/97 
971139·06 971139·12 
NORMAL NORMAL 
00% 00% 

W·HN·50S 

RESULT QUAL UNITS RESULT QUAL UNITS 

10 U UG/l 1 U UG/l 1 

5 J UG/l6 UG/l 1 
'10 U UG/l 1 U UG/l1 

10 U UG/l 1 U UG/l1 

10 U UG/l 1 U UG/l1 

360 UG/L 360 UG/l 1 

10 U UG/l 1 U UG/l 1 

10 U UG/L 1 U UG/L 1 

- --
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W·HN·60S, 
12109/97 
971139·17 
NORMAL 
00% 

RESULT QUAL UNITS 

U UG/l 

U UG/l 

U UG/l 

U UG/l 

U UG/l 

U UG/l 

U UG/l 

U UG/L 



CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHN21D 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

_ ~lE~ORI_ 

W-HN-801 W-HN-80S W-HN-81S W-HN-810 
12108/97 12108/97 12109/97 12109/97 
971139-03 971139-04 971139-18 971139-19 
NORMAL NORMAL NORMAL NORMAL 
00% 0.0% 0.0% 00% 

W-HN-81S 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

'L 1 U UG/L 1 U UG/L 1 U UG/L 1 
_ 1 U UG/L 1 U UG/L 1 U UG/L 1 
_ 1 U UG/L 1 U UG/L 1 U UG/L 1 
_ 2 UG/L 07 J UG/L 07 J UG/L 1 

· 1 U UG/L 0.5 J UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 5 UR UG/L 5 UR UG/L 5 UR UG/L 5 

· 5 UR UG/L 5 UR UG/L 5 UR UG/L 5 

· 5 U UG/L 5 U UG/L 5 U UG/L 5 

· 5 UR UG/L 5, UR UG/L 5 UR UG/L 5 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 0.9 J UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 

· 1 U UG/L 1 U UG/L 1 U UG/ll ... .. "i:, .- "";L~ - II 
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W-HNI9D I 

12108/97 
971139-11 
NORMAL 
00% 

RESULT QUAL UNITS 

I 
U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L I 

U UG/L 

U UG/L 

U UG/L 

U UG/L i 

U UG/L 

UR UG/L 

UR UG/L, 

U UG/L I 

UR UG/L 

U UG/L 

U UG/L I 

U UG/L, 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L - A_ -
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHN21D 

SAMPLE NUMBER, 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

1 

1 

1 

1 

1 

1 

' 1 
- 1 

W-HN-801 W-HN-80S 
12108/97 12108/97 
971139-03 971139-04 
NORMAL NORMAL 
00% 0_0% 

RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 

U UG/L 1 UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 
. U UG/L 2 UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

Page 6 

W-HN-81S W-HN-810 W-HN190 
12109/97 12109/97 12108/97 
971139-18 971139-19 971139-11 
NORMAL NORMAL NORMAL 
0.0% 00% 0_0% 

W-HN-81S 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 U UG/L I 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 05 J UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHN21D 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS' 
FIELD DUPLICATE OF: 

MFTSYLE"iif 

W-HN1911 W-RB-120897 
12108/97 12108/97 
971139-09 971139-13 
NORMAL NORMAL 
0.0% 0.0% 

RESULT QUAL UNITS RESULT QUAL UNITS 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 5 UR UG/L 5 

.5 UR UG/L 5 

5 U UG/L 5 

· 5 UR UG/L 5 

· 1 U UG/L 1 

1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 
1 . U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

.3 UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

."1 iiiiIIIi "'J .IiIiP?-
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W-TB-120897 W-TB-120997 
12108/97 12109/97 1 1 
971139-14 971139-15 
NORMAL NORMAL 
00% 00% 100.0% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

UR UG/L 5 UR UG/L 

UR UG/L 5 UR UG/L 

U UG/L 5 U UG/L 

UR UG/L 5 UR UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L I U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

" ..... "-G/L: ... ..... U,'" ... - '-
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHN21D 

SAMPLE NUMBER' 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

W-HN1911 W-RB-120897 
12108/97 12108197 
971139-09 971139-13 
NORMAL NORMAL 
0.0% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS 

1 U UG/L 1 U UG/L 1 

0.6 J UG/L 1 U UG/L 1 

1 U UG/L 1 U UG/L 1 

1 U UG/L 1 U UG/L 1 

1 U UG/L 1 U UG/L 1 

13 UG/L 1 U UG/L 1 

1 U UG/L 1 U UG/L 1 

1 U UG/L 1 U UG/L 1 

Page B 

W -TB-120897 W-TB-120997 
12108/97 12109/97 1 1 
971139-14 971139-15 
NORMAL NORMAL 
0.0% 00% 100.0 % 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L I 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 
~ 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 
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Brown & Root Environmental 

TO: MR. NEIL TEAMERSON DATE: 

FROM: LINDA KARSONOVICH COPIES: 

SUBJECT: ORGANIC DATA V ALIDATION- VOA 
CT0225, NA WC WARMINSTER 
SDG WSWIO 

SAMPLES: 19IWateri 

OVERVIEW 

W-SW-IO 
W-OS-759 
W-OS-76I 
W-OS-763 
W-OS-765 
W-HN-14I 
W-HN-57I 
W-HN-IID 
W-HN-57S 
W-TB-121897 

W-OS-758 
W-OS-760 
W-OS-762 
W-OS-764 ' 
W-HN-14S 
W-MP-03 
W-HN-33S 
W-MP-Ol 
W-TB-12 I 797 

DVFILE 

The sample set for CTO 225, SDG WSWI0 NAWC Wanninster consists of seventeen (17) aqueous 
environmental samples" and two (2) aqueous quality control samples. The samples were analyzed for 
Target Compound List (TCL) low concentration volatiles. MSIMSD analyses was performed on sample W
HN-14S. No field-duplicate pairs were included in the SDG. 

The samples were collected by Brown and Root Environmental on December 17th, and 18th, 1997 and 
analyzed by Ceimic Corporation. All analyses were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAlQC) CLP SOW OLC02.0 
analytical and reporting protocols. 

All samples 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, GCIMS tuning· and system performance, initiaVcontinuing 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 

• Initial and/or continuing calibration relative response factor (RRFs) less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, and 1,2-dibromo-3-chloropropane. 
Nondetected results were rejected, (UR). . 

• Continuing calibration relative response factor (RRFs) less than the 0.05 quality control limit 
were reported for 2-hexanone. Nondetected results were rejected, (UR). 

Minor Problems 

• Initial calibration relative standard deviation (%RSD) 30% quality control criteria was 
exceeded by 1,2-dibromo-3-chloropropane. All nondetected results were qualified as 
estimated, (UJ). The direction of bias cannot be determined. 

• The following table summarizes the maxfmum concentration of volatile compounds detected in 
the laboratory method blanks and/or field quality control blanks analyzed in this SDG. 

Compound 
Methylene Chloride 

Maximum 
Concentration 

2Jlg/L 

Action 
Level 
20 Jlg/L . 

Dilution factors and aliquots used for analysis were taken into consideration during the 
application of all action levels. Positive results reported as false positives as a result of blank 
contamination for methylene chloride were qualified as B. 

• Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified 
as estimated, (1). The direction of bias cannot be determined. 

The following samples required dilution due to compounds exceeding the linear calibration range of the 
instrument. Results from the dilution were transposed over the original sample results and used as the basis 
for validation for the mentioned compounds only. 

Sample Compound· OF 
W-OS-758 trichioroethene 5X 
W-HN-14I trichloroethene 100X 
W-HN-14S trichloroethene 25X 
W-MP-Ol trichloroethene 5X 
W-MP-03 trichloroethene 25X 
W-HN-57S trichloroethene 25X 

An unknown siloxane was reported in one of the laboratory method blanks. The tentatively identified 
siloxanes reported in sample W-OS-762 should be considered as false positives. 

'I 
I 

I 
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EXECUTIVE SUMMARY 

Laboratory Performance Issues: Acetone, 2-butanone, 1,2-dibromo-3-chloroproapne, and 2-hexanone 
had initial and/or continuing calibration RRFs less than the 0.05 quality control limit. 1,2-dibromo-3-
chloropropane exceeded the initial calibration %RSD quality control limit. Methylene chloride was 
detected in the laboratory method and/or field quality control blanks. Several compounds exceeded the 
continuing calibration percent difference criteria. 

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 Installation Restoration 
Program 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)." 

Linda Karsonovich 
ChemistlData Validator 

d#L~ 
Brown and Root Environmental 

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 



Fraction 

Volatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown(s) 

Unknown(s) 
trichloromonofluoromethane 
propane, 2-methoxy-2-methyl (;'III r~6-) 
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WSW10 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 

1,2-DIBROMO-3-CHLOROPROPANE 

1,2-DIBROMOETHANE 

1,2-DICHLOROBENZENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOCHLOROMETHANE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

.-

1 

1 

1 
. 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

5 

5 

5 

5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

Page 

W-HN-11D W-HN-141 W-HN-14S W-HN-33S W-HN-571 
12118/97 12117/97 12117197 12117/97 12117197 
971172-18 971172-12 971172-11 971172-15 971172-14 
NORMAL NORMAL NORMAL NORMAL NORMAL 
0.0% 0.0% 0.0% 0.0% 0.0% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 U UG/L 2 UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 4 UG/L 0.7 J UG/L 1 U UG/L 1 U UG/L 
U UG/L OA J UG/l 1 U UG/l2 UG/L 1 UG/L 
U UG/L 0.8 J UG/L 1 U UG/L 2 UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 UR UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 
UR UG/L 5 U UG/L 5 !JR UG/L 5 UR UG/L 5 UR UGIL 

U UG/L 5 U UG/L 5 U UG/L 5 U UG/L 5 U UG/L 
UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 52 UG/L 6 UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UGIL 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 5 UG/L 2 UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 13 UG/L 1 UG/L 0.7 J UG/L 2 UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UGIL 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

B UG/L 1 B UG/L 2 B UG/L 2 B UG/L 2 B UG/L 



CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WSW10 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
aC_TYPE: 

, 

% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

1 

1 

1 

1 

1 

2 

1 

1 

W-HN-11D W-HN-141 W-HN-14S 
12118/97 12117/97 12117197 
971172-18 971172-12 971172-11 
NORMAL NORMAL NORMAL 
0.0% 0.0% 0.0% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 U UG/L 1 

U UG/L 34 UG/L 3 UG/L 1 

U UG/L 1 U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 U UG/L 1 

UG/L 2300 UG/L 290 UG/L 22 

U UG/L 1 U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 U UG/L 1 

Page 2 

W-HN-33S W-HN-571 
12117197 12117/97 
971172-15 971172-14 
NORMAL NORMAL 
0.0% 0.0% 

RESULT QUAL UNITS RESULT QUAL UNITS . 

U UG/L 1 U UG/L 

UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

UG/L 1 UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

.. ,:" .. "',0,._' .. ,lilt ~ i."'> ...... ' .. _ ~ ... - , .. ~ IiiI .. -



.. CM25.wdlllRMTEf- ' .. ' ~ q_i .. ... 1_, .. :.' .. ~) '.' .. ..' -
WATER DATA 
CEIMIC CORPORATION 
SDG: WSW10 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 

1,2-DIBROMO-3-CHLOROPROPANE 

1,2-DIBROMOETHANE 

1,2-DICHLOROBENZENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOCHLOROMETHANE 

BROMODICHLOROMETHANE 

BROMOFORM --

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

Page 3 

W-HN-57S W-MP-01 W-MP-03 W-OS-756 W-OS-759 
12118/97 12116/97 12117/97 12117197 12117197 
971172-20 971172-19 971172-13 971172-02 971172-03 
NORMAL NORMAL NORMAL NORMAL NORMAL 
00% 00% 00% 0,0% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

1 U UG/L 1 U UG/L 1 U UG/L 09 J UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
0,5 J UG/L 0,7 J UG/L 1 UG/L 1 U UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
1 UR UG/L 1 UR UG/L 1 U UG/L 1 UR UG/L 1 UR UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 08 J UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 06 J UG/L 1 U UG/L 
5 UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 
5 U UG/L 5 U UG/L 5 UR UG/L 5 U UG/L 5 U UG/L 
5 U UG/L 5 U UG/L 5 U UG/L 5 U UG/L 5 U UG/L 
5 UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 
1 U UG/L 1 - U UG/L 1 U UG/L 1 U UG/L 1 

. 
U UG/L 

1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
0,6 J UG/L 1 U UG/L 0_7 J UG/L 1 U UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
0,6 J UG/L 1 U UG/L 0,8 J UG/L 1 U UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
3 UG/L 1 UG/L 4 UG/L 14 UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 'U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
1 U UG/L 1 U UG/L 1 U UG/L 1 U UGI L 1 U UG/L 
2 B UG/L 2 B UG/L 2 B UG/L 2 B UGI L 2 B UG/L 
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CQRPORATION 
SDG: WSW10 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

-

W-HN-57S W-MP-01 
12118197 12118197 
971172-20 971172-19 
NORMAL NORMAL 
0.0% 0.0% 

Page 4 

W-MP-03 W-OS-758 W-OS-759 
12117197 12117197 12117197 
971172-13 971172-02 971172-03 
NORMAL NORMAL NORMAL 
0.0% 0.0% 0.0% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

VOLATILES 

STYRENE 1 U UGIL 1 U UGIL 1 U UGll 1 U UGIL 1 U UGll 
TETRACHLOROETHENE 1 UGIL 2 UGIL 1 UGIL 1 U UGll 1 UGll 

TOLUENE 1 U UGll 1 U UGIL 1 U UGll 1 U UGll 1 U UGll 
TRANS-1,2-DICHlOROETHENE 0.6 J UGll 1 U UGIL 0.6 J UGll 0.5 J UGll 1 U . UGll 

TRANS-1,3-DICHLOROPROPENE 1 U UGIL 1 U UGll 1 U UGll 1 U UGll 1 U UG/l 
TRICHLOROETHENE 270 UG/l 71 UG/L 220 UG/l 40 UG/ll U UG/l 
VINYL CHLORIDE 1 U UG/l 1 U UG/l 1 U UG/l2 UGlll U UG/l 
XYlENES, TOTAL 1 U UG/l 1 U UG/l 1 U UG/l 1 U UG/l 1 U UG/l 

.. ... --- : .. - ,.l ,lilli, ('.> .. "- ' ... ' .. .• ' _:' _:, 
, . .. .. ' .. 
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WSW10 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

1,1,I-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 

1,2-DIBROMO-3-CHLOROPROPANE 

1,2-DIBROMOETHANE 

',2-DICHLOROBENZENE 

. 1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOCHLOROMETHANE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-, ,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

W-OS-760 
12117197 
971172-04 
NORMAL 
0.0% 
W-OS-759 

RESULT QUAL UNITS 

1 U UG/L 1 

1 U UG/L , 

1 U UG/L , 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 UR UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

5 UR UG/L 5 

5 U UG/L 5 

5 U UG/L 5 

5 UR UG/L 5 
1 U UG/L 1 

1 U UG/L 1 

1 .U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 , U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

2 B UG/L 2 

Page 5 

W-OS-761 W-OS-762 W-OS-763 W-OS-764 
12117/97 12117/97 12117197 12117/97 
971172-05 971172-06 971172-07 971172-08 
NORMAL NORMAL NORMAL NORMAL 
0,0% 0.0% 00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 
J U UG/L 1 U UG/L 1 U UG/L 

U UG/L , U UG/L 1 U UG/L 1 U UG/L 
U UG/L , U UG/L, U UG/L' U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U' UG/L 

UR UG/L 1 U UG/L 1 UR UG/L 1 UR UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

UR UG/L 5 UR UG/L 5 UR 4G/L 5 UR UG/L 
U UG/L 5 UR UG/L 5 U UG/L 5 U UG/L 
U UG/L 5 U UG/L 5 U UG/L 5 U UG/L 

UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L , U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L , U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

B UG/L 3 B UG/L 2 B UG/L 1 B UG/L 



r 

CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WSW10 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

V LATILES 

. 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1.2-DICHLOROETHENE 

TRANS-1.3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES. TOTAL 

1 

1 

1 

1 

1 

1 

1 

1 

W-OS-760 W-OS-761 
12117/97 12117197 
971172-04 971172-05 
NORMAL NORMAL 
0.0% 0.0% 
W-OS-759 

RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 

UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 3 UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

Page 6 

W-OS-762 W-OS-763 W-OS-764 
12117/97 12117/97 12117/97 
971172-06 971172-07 971172-08 
NORMAL NORMAL NORMAL 
0.0% 0.0% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L I 

U UG/L 06 J UG/L 1 U UG/L I 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

....... 1IIiiiI!J-, 8Ii 

.. ..' IiIII ..... , ... :_; all' .' ....... - -
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WSW10 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

1.1.1-TRICHLOROETHANE 

1.1.2.2-TETRACHLOROETHANE 

1.1.2-TRICHLOROETHANE 

1.1-DICHLOROETHANE 

1.1-DICHLOROETHENE 

1.2.4-TRICHLOROBENZENE 

1.2-DIBROMO-3-CHLOROPROPANE 

1.2-DIBROMOETHANE 

1.2-DICHLOROBENZENE 

1.2-DICHLOROETHANE 

1.2-DICHLOROPROPANE 

1.3-DICHLOROBENZENE 

1.4-DICHLOROBENZENE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOCHLOROMETHANE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1.2-DICHLOROETHENE 

CIS-1.3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

5 

5 

5 
'5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

.. "_ ...... ' .. 
W-OS-765 W-SW10 
12117/97 12117197 
971172-09 971172-01 
NORMAL NORMAL 
0.0% 0.0% 

RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 
U UG/L 1 U UG/L 1 
U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 
UR UG/L 1 UR UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 
UR UG/L 5 UR UG/L 5 

U UG/L 5 U UG/L 5 
U UG/L 5 U UG/L 5 

UR UG/L 5 UR UG/L 5 
U UG/L 1 U UG/L 1 
U UG/L 1 U UG/L 1 

-
-U UG/L 1 U UG/L 1 
U UG/L 1 U UG/L 1 
U UG/L 1 U UG/L 1 
U UG/L 1 U UG/L 1 
U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 
U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 
U UG/L 1 U UG/L 1 
U UG/L 1 U UG/L 1 
U UG/L 1 U UG/L 1 
U UG/L 1 U UG/L 1 
U UG/L 1 U UG/L 1 
B UG/L 2 B UG/L 2 

.... .... -~ .. •••• -
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W-TB-121797 W-TB-121897 
12117/97 12118/97 II 
971172-10 971172-17 
NORMAL NORMAL 
0.0% 00% 100.0% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

UR UG/L 5 UR UG/L 

UR UG/L 5 UR UG/L 
U UG/L 5 U UG/L 

UR UG/L 5 UR UG/L 
U UG/L 1 U UG/L 
U UG/L 1 U UG/L 
U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

B UG/L 2 B UG/L 



CT0225 - NAWC WARMINSTER 
WATER DATA , 
CEIMIC CORPORATION 
SDG: WSW10 

SAMPLE NUMBER: 
, SAMPLE DATE: ' 

LABORATORY ID: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

W-OS-765 
12117197 
971172-09 
NORMAL 
0.0% 

RESULT QUAL UNITS 

1 : U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 .u UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

Page 8 

W-SW10 W-TB-121797 W-TB-121897 'I 
12117197 12117/97 12118/97 1 1 
971172-01 971172-10 971172-17 

I NORMAL NORMAL NORMAL 
0.0% 0.0% 0.0% 100.0% 

i 

RESULT' QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

- _ ... - ..... t .. ' ...... ___ ..... _ ... , ...... __ 
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Brown & Root Environmental 

c::: ~ lli fib 
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MR. NEIL TEAMERSON DATE: 
TRA TECH NUS \ 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

LINDA KARSONOVICH COPIES: 

ORGANIC DATA V ALIDATION- VOA 
CT0225, NA WC WARMINSTER 
SDG 121597 

19IWater/ 

W-HN-S2I 
W-HN-5SS 
W-HN-561 
W-HN-56S 
W-HN-lSI 
W-MP-2 
W-OS-757 
W-SW-2 
W-FB-121597 
W-RB-121697 

W-HN-ISS 
W-HN-5S0S 
W-HN-S3I 
W-HN-S2S 
W-HN-5SI 
W-MP-20 
W-SW-l 
W-TB-121597 
W-TB-121697 

DVFILE 

The sample set for CTO 225, SDG 120497, NAWC Wanninster consists of fifteen (15) aqueous 
environmental samples, and four (4) aqueous quality control samples. The samples were analyzed for 
Target Compound List (TCL) low concentration volatiles. The field crew designated sample W-OS-757 for 
Matrix SpikelMatrix Spike Duplicate (MSIMSD) analyses. Two field duplicate pairs were included in the 
SDG: W-HN-5SS/W-HN-5S0S and W-MP-21W-MP-20. 

The samples were collected by Brown and Root Environmental on December 15th, 16th, and 17th, 1997 
and analyzed by Ceimic Corporation. All analyses were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAlQC) criteria CLP SOW 
OLC02.0 analytical and reporting protocols. 

All samples were successfully analyzed with the exception of thqse 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, GCIMS tuning and system performance, initiaVcontinuing 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 

• Initial and/or continuing calibration relative response factor (RRFs) less than the 0.05 quality 
control limit were .reported for acetone, 2-buumone, and 1,2-dibromo-3-chloropropane. 
Nondetected and positive results were affected. Nondetected results were rejected, (UR), and 
positive results were qualified as biased, (L). 

Minor Problems 

• Carbon disulfide exceeded the 25% continuing calibration percent difference quality control 
limit. The positive result for this compound in sample W-HN-83I was qualified as estimated, 
(1). The direction of bias cannot be determined. 

• The following table summarizes the maximum c~mcentration of volatile compounds detected in 
the laboratory method blanks and/or field quality control blanks analyzed in this SDG. 

Compound 
Methylene Chloride 
Chloroform 
Toluene 
Xylene(total) 

Maximum 
Concentration 
3~gIL 
3~gIL 
0.5 ~gIL 
0.5 ~gIL 

Action 
Level 
30 ~gIL 
15 ~gIL 
2.5 ~glL 
2.5 ~gIL 

Dilution factors and aliquots used for analysis were taken into consideration during the 
application of all action levels. Positive results reported as false positives as a result of blank 
contamination for methylene chloride, chloroform, and toluene were qualified as B. No 
positive results were reported for xylene (total); therefore, no action was taken regarding' this 

. compound. 

• Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified 
as estimated, (1). The direction of bias cannot be determined. 

The following samples required dilution due to compounds exceeding the linear calibration range of the 
instrument. Results from the dilutions were transposed over the original sample results and used as the 
basis for validation for the mentioned compounds only. 

Sample Compound OF 
. W-HN-18S trichloroethene lOX 
W-HN-56S . trichloroethene 5X 
W-HN-581 trichloroethene 5X 
W-MP-2 trichloroethene 25X 
W-MP-2 trichloroethene lOX 
W-OS-757 tetrachloroethene lOX 

trichloroethene lOX 
1,1, I-trichloroethane lOX 
I,I-dichloroethene lOX 

'I 
I 
I, 
,I 
,I 
I 
I 
I 
,I 

I 
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I 
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MSIMSD recoveries for W-OS-7S7 were reported at a lOX dilution, Due to the level of trichloroethene 
present in the unspiked sample, recoveries could not be calculated. There was good agreement between the 
unspiked sample, MS, and MSD for the amount of trichloroethene reported. No validation action was 
required on this basis. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Acetone, 2-butanone, 2-hexanone, and 1,2-dibromo-2-chloropropane 
had initial and/or continuing calibration RRFs less than the 0.05 quality control limit. Methylene chloride, 
toluene, and chlorofonn were detected in the laboratory method and/or field quality control blanks. Carbon 
disulfide exceeded the continuing calibration percent difference criteria. 

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 theNFESC guidelines "Navy Installation Restoration 
Program 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)." 

~R~l rown an oot nVlronmenta 

Linda Karsonovich 
ChemistlData Validator 

Joseph A. Samchuck 

I 

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 

I 
I 
I 
I 

I 

I 
I' 
I 
'I 
,I 

I 
I 

I 
I 
I 



I 
I 
I, 
I 
I 
'I 
:1 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
I, 

I 
I 

Fraction 

Volatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown(s) 

trichloromonofluoromethane 
aliphatic hydrocarbon 
CSH 1 0 isomer 
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 121597 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

ETHANE 

.OROETHANE 

ETHANE 

-iANE 

-iENE 

BENZENE 

HLOROPROPANE 

ANE 

'1ZENE 

-iANE 

DPANE 

'1ZENE 

'1ZENE 

"ANONE 

.ETHANE 

JMETHANE 

JE 

HLORIDE 

-

~ 
)ETHENE 

)PROPENE 

)METHANE 

5 

5 

5 

5 

3 

1 

liiYLENiii JRI,W ... _ 3 

W-FB-121597 
12115/97 
971164-06 
NORMAL _ 
0.0% 

RESULT QUAL UNITS 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

UR UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 5 

UR UG/L 5 

U UG/L 5 

UR UG/L 5 

U UG/L 1 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L .. ~~G/L -

Page 

W-HN-181 W-HN-18S W-HN-561 W-HN-56S 
12116/97 12115/97 12115/97 12115/97 
971164-13 971164-03 971164-07 971164-09 
NORMAL NORMAL NORMAL NORMAL 
00% 0.0% 0.0% 0.0% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 08 J UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 UG/L 1 UG/L 1 UG/L 
U UG/L 1 U UG/L 0.6 J UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

UR UG/L 1 UR UG/L 1 UR UG/L 1 UR UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 5 U UG/L 5 U UG/L 5 U UG/L 

UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 

U UG/L 5 U UG/L 5 U UG/L 5 U UG/L 

UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L -0.6 B UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 2 UG/L 4 UG/L 0.8 J UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

IIIIt .' IIIt/L 1 _ ... ••• B IIIIL -
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CT0225 - NAWC WARMINSTER 
WATER·DATA 
CEIMIC CORPORATION 
SDG: 121597 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10· 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1.2-DICHLOROETHENE 

TRANS-l.3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES. TOTAL 

W-FB-121597 
12115/97 
971164-06 
NORMAL 
0.0% 

RESULT QUAL UNITS 

1 U UG/L 1 

1 U I UG/L 1 

0.5 J UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

0.5 J UG/L 1 

Page 2 

W-HN-181 W-HN-18S W-HN-561 W-HN-56S 
12116/97 12115/97 12115/97 12115/97 
971164-13 971164-03 971164-07 971164-09 
NORMAL NORMAL NORMAL NORMAL 
0.0% 00% 00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

! 

, 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 2 UG/L 1 U UG/L 4 UG/L 

U UG/L 1 U UG/L 1 U UG/L 2 B UG/L 

U UG/L 1 U UG/L 0.7 J UG/L 1 ' U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 76 UG/L 1 UG/L 45 UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 



-

CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 121597 

SAMPLE NUMBER: 
SAMPLE DATE: 
lABORATORY 10: 
QC_TYPE: 
% SOLIDS: 
FiElD DUPLICATE OF: 

IiYLEWI 

Page 3 

W-HN-581 W-HN-5SS W-HN-5S0S W-HN-821 W-HN-82S 
12116/97 12115/97 12115197 12115/97 12115/97 
971164-14 971164-04 971164-05 971164-02 971164-10 
NORMAL NORMAL NORMAL NORMAL NORMAL 
0.0% 00% 00% 00% 00% 

W-HN-58S 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 
I 

· 0.5 J UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· O.S J UG/l 0.7 J UG/L 1 U UG/L 1 U UG/L I 

IL 1 U UG/L l' . U UG/L 1 U UG/L 1 U UG/L, 

IL 0.9 J UG/L O.S J UG/L 1 U UG/L 1 U UG/L I 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 UR UG/l 1 UR UG/L 1 UR UG/L 1 UR UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

Il 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

Il 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/l 1 U UG/L 1 U UG!L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

IL 5 U UG/L 5 U UG/L 5 U UG/L 5 U UG/L 

· 5 UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 

· 5 U UG/L 5 U UG/L 5 U UG/L 5 U UG/L 

· 5 UR UG/l 5 UR UG/L 5 UR UG/L 5 UR UG/L 

IL 1 U UG/l 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

Il 1 U UG/ll U UG/l 1 U UG/L 1 U UG/L 

Il 1 U UG/L 1 U UG/l 1 U UG/L 1 U UG/L 

Il 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 1 UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 09 B UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L .- *'II -, IIII!jG/L 1iI8' .. UiiIiII - BllllliL -
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 121597 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1.2·DICHLOROETHENE 

TRANS-1.3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES. TOTAL 

W·HN·581 W·HN·58S W·HN·580S 
12116/97 12115/97 12115/97 
971164-14 971164-04 971164-05 
NORMAL NORMAL NORMAL 
00% 00% 0.0% 

W·HN·5BS 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

1 U UG/L 1 U UG/L 1 U UG/L 1 

0.5 J UG/L 4 UG/L 4 UG/L 1 

1 U UG/L 1 U UG/L 1 U UG/L 1 

1 U UG/L 1 U UG/L 1 U UG/L 1 

1 U UG/L 1 U UG/L 1 U UG/L 1 

50 UG/L 22 UG/L 20 UG/L 1 

1 U UG/L 1 U UG/L 1 U UG/L 1 

1 U UG/L 1 U UG/L 1 U UG/L 1 

Page 4 

W·HN·821 W·HN·82S I 
I 

12115/97 12115/97 
971164-02 971164·10 
NORMAL NORMAL 
0.0% 00% 

RESULT QUAL UNiTS RESULT QUAL UNITS 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 



CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 121597 

SAMPLE NUMBER: 
SAMPLE DATE: 
lABORATORY 10: 
aC_TYPE: 
% SOLIDS: 

FIELD DUPLICATE OF: 

_ "YLEttlt°RI~ .. -

W-HN-831 W-MP-2 W-MP-20 . W-OS-757 
12115/97 12116/97 12116/97 12117/97 
971164-08 971164-15 971164-16 971164-18 
NORMAL NORMAL NORMAL NORMAL 
00% 0.0% 00% 00% 

W-MP-2 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

· 1 U UG/L 1 U UGIL 24 UGIL 1 

· 1 U UGfL 1 U UGfL 1 U UGfL 1 

· 1 U UGfL 1 U UGfL 1 U UGfL 1 
_ 0.7 J UGfL 06 J UGfL 19 UG/L 1 
_ 1 U UGfL 1 U UGfL 22 UGfL 1 
_ 1 U UGfL 1 U UGfL 1 U UGfL 1 
_ 1 UR UGfL 1 UR UG/L 1 UR UGfL 1 
_ 1 U UGfL 1 U UGfL 1 . U UGfL 1 
_ 1 U UG/L 1 U UGfL 1 U UGfL 1 
_ 1 U UGfL 1 U UGfL 1 U UGfL 1 
_ 1 U UGfL 1 U UGfL 1 U UGfL 1 
_ 1 U UGfL 1 U UGfL 1 U UGfL 1 
_ 1 U UGfL 1 U UGfL 1 U UGfL 1 
_ 5 U UGfL 5 U UGfL 5 U UGfL 5 
_ 5 UR UGfL 5 UR UGfL 5 UR UGfL 5 
_ 5 U UGfL 5 U UGfL 5 U UGfL 5 
_ 5 UR UG/L 5 UR UGfL 16 L UGfL 5 
_ 1 U UGfL 1 U UGfL 1 U UGfL 1 
_ 1 U UGfL 1 U UGfl 1 U UGfl1 
_ 1 U UGfL 1 U UGfL 1 U UGfl1 
_ 1 U UGfL 1 U UGfl 1 U UGfl 1 
_ 1 U UGfl 1 U UGfL 1 U UG/l 1 
_ 1 U UGfl 1 U UG/L 1 U UGfL 1 
_ 1 U UGfl 1 U UGfL 4 UGfL 1 
_ 1 U UGfL 1 U UGfL 1 U UGfL 1 
_ 1 U UGfL 1 U UGIL 1 U UG/L 1 
_ 0.5 J UGfL 1 U UGfL 0.8 B UGfL 2 
_ 1 U UG/L 1 U UGfL 1 U UGfL 1 
_ 3 UGfL 3 UG/L 2 UG/L 1 
_ 1 U UGfL 1 U UGfL 1 U UG/L 1 
_ 1 U UGfL 1 U UGfL 1 U UGfL 1 

· 1 U UG/L 1 U UG/L 1 U UGfL 1 ..... - I_ 
I - ~/L?" ,,'I 
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W-RB-121697 
12116/97 
971164-17 
NORMAL 
00% 

RESULT QUAL UNITS 

U UG/L 

U UGfL 

U UGIL 

U UG/L 

U UG/L 

U UGIL 

UR UGIL 

U UGIL 

U UG/L 

U UG/L 

U UGIL 

U UG/L 

U UG/L 

U UGIL 

UR UG/L 

U UG/L 

UR UG/L 

U UGfL 

U UGfl 

U UG/l 

U UG/l 

U UG/l 

U UG/l 

U UGfL 

U UG/L 

U UG/L 

UG/L 

U UG/l 

U UG/L 

U UG/L 

U UG/L 

U UG/L .- - -
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 121597 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

1 

1 

1 

1 

1 

1 

1 

1 

Page 6 

W-HN-831 W-MP-2 W-MP-20 W-OS-7S7 W-RB-121697 I 
12115/97 12116/97 12116/97 12117/97 12116/97 
971164-08 971164-15 971164-16 971164-18 971164-17 

I 
NORMAL NORMAL NORMAL NORMAL NORMAL 
00% 0.0% 00% 00% 00% 

W-MP-2 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 0.7 J UG/L 07 J UG/L 39 UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 05 B UG/L 0.5 J UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 220 . UG/L 240 UG/L 180 UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 



CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 121597 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

_ iliWYLE1iIf-

W-SWl 
12117/97 
971164-19 
NORMAL 
0.0% 

RESULT QUAL UNITS 

W-SW2 
12117197 
971164-20 
NORMAL 
0.0% 

RESULT QUAL UNITS 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 2 UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 UR UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 5 U UG/L 5 

.5 UR UG/L 5 

.5 U UG/L 5 

.5 UR UG/L 5 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 07 J UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 

· 1 U UG/L 1 .- ~ 
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W-TB-121597 W-TB-121697 
12115/97 12116/97 I I 
971164-01 971164-12 
NORMAL NORMAL 
0.0% 00% .100.0% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

UR UG/L 1 UR UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U U~/L 1 U UG/L 

U UG/L 5 U UG/L 

UR UG/L 5 UR UG/L 

U UG/L 5 U UG/L 

UR UG/L 5 UR UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L - ~/L~ - U !- - -
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 121597 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHlOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYlENES, TOTAL 

1 

1 

1 

1 

1 

4 

1 

1 

W-SW1 W-SW2 
12117/97 12117197 
971164-19 971164-20 
NORMAL NORMAL 
0.0% 0.0% 

RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 

U UG/L 0.8 J UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

UG/L 4 UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

Page 

_. 
W-TB·121597 W-TB-121697 
12115/97 12116/97 II 
971164-01 971164-12 
NORMAL NORMAL 
0.0% 00% 100.0 % 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

, 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

-
8 

I 



I 
I 
I· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
.1 
I 
I 
I 
I 
I 

$f$$ 
Brown & Root Environmental 

TO: 

FROM: 

SUBJECT: 

MR. NEIL TEAMERSON DATE: 

LINDA KARSONOVICH COPIES: 

ORGANIC DATA VALIDATION- VOA 
CT0225, NA WC W ARMlNSTER 
SDGWHN521 

SAMPLES: 19lWater/ 

OVERVIEW 

W-HN-521 
W-HN-55S 
W-HN-SlI 
W-HN-17D 
W-HN-20S 
W-HN-3 lOS 
W-HN-331 
W-HN-201 
W-FB-121297 
W-TB-121297 

W-HN-15D 
W-HN-551 
W-HN-42D 
W-HN-52D 
W-HN-31S 
W-HN-20D 
W-HN-32S 
W-RB-I21297 
W-FB-lll297 

DVFILE 

The sample set for CTO 225, SDG WHN52I, NA WC Warminster consists of fifteen (15) aqueous 
environmental samples, and four (4) aqueous quality control samples. The samples were analyzed for 
Target Compound List (TCL), volatiles. The field crew designated sample W-HN31 S for Matrix 
SpikelMat:-ix Spike Duplicate (MSIMSD) analyses. One pair of field duplicates were included, W-HN-
31 S/W-HN-31 OS. 

The samples were collected by Brown and Root Environmental on December 11th, and 12th, 1997 and 
analyzed by Ceimic Corporation. All analyses were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAlQC) criteria using CLP 
SOW OLC02.0 analytical and reporting protocols. . 

Summary 

All samples 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 analysis, GCIMS tuning and calibration data, laboratory ~nd field blank 
results, surrogate spike recoveries, matrix spike/matrix spike duplicate results, internal standards 
performance, tentatively identified compounds, compound identification and compound quantitation 
detection limits. Areas of concern with respect to data quality are listed below. 



Major Problems 

• The initial calibration relative response factors (RRFs) and the continuing calibration RRFs for 
acetone, 2-butanone, 2-hexanone, and 1,2-dibromo-3-chloropropane were less than 0.050. 
Positive and nondetected results are affected by this noncompliance. Nondetected results were 
qualified as rejected, (UR). Positive results for acetone and 2-butanone were qualified as 
biased, (L). 

Minor Problems 

• The continuing calibration percent differences greater than 25% were reported for chloroform, 
methylene chloride, and 1,1 ,2-trichloroethane. Positive results for these compounds were 
qualified as estimated, (J). The direction of bias cannot be determined. 

• The following table summarizes the maximum concentration of volatile compounds detected in 
. the field quality control. blanks analyzed in the SOG. The direction of bias cannot be 

determined. 

Compound 
Methylene chloride 
Acetone 
2-Butanone 

Maximum 
Concentration 
2 ~g/L 
18 ~g/L 
5~g/L 

Action 
Level 

20 ~g/L 
180 ~g/L 
50 ~g/L 

• Positive results reported below the Contract Required Quantitation Limit (CRQL) are 
considered to be estimated and are qualified, (1). The direction of bias cannot be determined. 

The compound trichloroethene was present in sample W-HN-31 S at a level greater than 5X the 
concentration of the spike used for the MSIMSO. Recoveries in the MSIMSO were 0 and 116%, 
respectively. No action was taken on this basis. 

The following samples required dilution due to compounds exceeding the linear calibration range of the 
instrument. Results from the dilutions were transposed over the original sample results and used as .the 
basis for validation for the mentioned compounds only. 

Sample Compound OF 
W-HN-3IS trichloroethene lOX 
W-HN-310S . trichloroethene lOX 
W-HN-32S trichloroethene 25X 
W-HN-52D trichloroethene 25X 
W-HN-521 ·trichloroethene 25X 
W;.HN-551 . trichloroethene 500X 

Results for sample W-HN-520 were reported from a 2X dilution. Results for samp~e W-HN-521 were 
reported from a 2.5X dilution. Results for sample W-HN-55I were reported from a 25X dilution. 
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EXECUTIVE SUMMARY 

Laboratory Performance Issues: Acetone, 2-butanone, 2-hexanone, and 1,2-dibromo-2-chloropropane 
had initial and/or continuing calibration RRFs less than the 0.05 quality control limit. Methylene chloride, 
acetone, and 2-butanone were detected in the laboratory method and/or field quality control blanks. Several 
compounds exceeded the continuing calibration percent difference criteria. 

Other Factors Affecting Data Quality: Problems with sample preservation, noted in earlier SDGs, were 
not present in this SDG. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines Jor Organic 
Data Validation (9/94) as modified by Region III and the NFESC guidelines "Navy Installation Restoration 
Program 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)." 

Linda Karsonovich 
ChemistlData Validator 

Joseph A. Sam chuck 
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 
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Fraction 

Volatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown(s) 

Unknown(s) 
trichlonnonofluoromethane 
methane, dichlorofluoro 

. , 
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CT0225 • NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHN521 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID 
QC_TYPE: 
% SOLIDS' 
FIELD DUPLICATE OF: 

VOLATILES 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 

1,2-DIBROMO-3-CHLOROPROPANE 

1,2-DIBROMOETHANE. 

1,2-DICHLOROBENZENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOCHLOROMETHANE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

METHYLENE CHLORIDE - - - - -

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

5 

5 

5 

8 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

W-FB-111297 W-FB-121297 
12111/97 12112197 
971160-06 971160-19 
NORMAL NORMAL 
00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 UR UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UGtL 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UGtL 1 

UR UG/L 5 UR UG/l 5 

UR UG/L 5 U UG/L 5 

U UG/L 5 U UG/L 5 

L UG/L 14 L UG/l 5 

U UG/l 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/l 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/l 1 U UG/l 1 

U UG/L 1 U UG/l 1 

U UG/L 1 U UG/l 1 

U UG/L 1 U UG/L 1 

B UG/L 2 B UG/L 2 - - - - -
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W-HN-15D W-HN-17D W-HN-20D 
12111197 12112197 12112197 
971160-02 971160-10 971160-15 
NORMAL NORMAL NORMAL 
00% 0.0%. 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

UR UG/L 1 UR UG/L 1 UR UG/L 

U UG/L 1 U UGtL 1 U UGtL 

U UGtL 1 U UG/L 1 U UG/L 

U UGtL 1 U UGtL 1 U UG/L 

U UGtL 1 U UGtL 1 U UG/L 

U UG/L 1 U UGtL 1 U UG/L 

U UG/L 1 U UG/L 1 U . UG/L 

UR UG/L 5 UR UG/L 5 UR UGtL 

U UG/L 5 U UG/L 5 U UG/L I 

. U UG/L 5 U UG/L 5 U UG/L 

UR UG/L 5 UR UG/L 5 UR UG/L 
U' UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UGtL 1 U UG/L 1 U UG/l 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UGtl 

U UG/l, U UG/L 1 U UG/l 

U UG/L 1 U UG/L 1 U UG/L 

U UG/l 1 U UGtl 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

B UG/L 2 B UG/L 2 B UG/L - - - - _I _ - -



- ------CT0225 - NAWC WARMINSTER 
-------_:,---

WATER DATA 
CEIMIC CORPORATION 
SDG: WHN521 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES; TOTAL 

W-FB-111297 
' 12111/97 

971160-06 
NORMAL 
0,0% 

RESULT QUAL UNITS 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

W-FB-121297 W-HN-15D 
12112197 12111/97 
971160-19 971160-02 
NORMAL NORMAL 
00% 0,0% 

RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 07 J UG/l 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 
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W-HN-17D W-HN-20D 
12112197 12112197 
971160-10 971160-15 
NORMAL NORMAL 
0,0% 0,0% 

RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 

U UG/L 3 'UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L I 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 



-

CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHN521 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

1,l,l-TRICHLOROETHANE 

l,l,2,2-TETRACHLOROETHANE 

l,l,2-TRICHLOROETHANE 

l,l-DICHLOROETHANE 

l,l-DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 

l,2-DIBROMO-3-CHLOROPROPANE 

l,2-DIBROMOETHANE 

l,2-DICHLOROBENZENE 

1,2-DlCHLOROETHANE 

l,2-DICHLOROPROPANE 

l,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOCHLOROMETHANE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

. 

- - - - -

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

5 

5 

5 

5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 
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W-HN-201 W-HN-20S W-HN-31S W-HN-310S W-HN-32S 
I 

12112197 12112197 12112197 12112197 12112197 I 

971160-18 971160-12 971160-13 971160-14 971160-17 
NORMAL NORMAL NORMAL NORMAL NORMAL I 

00% - 0.0% 00% 0.0% 00% 
i 

W-HN-316S 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 'U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

UR UG/L 1 U UG/L 1 UR UG/L 1 UR UG/L 1 UR UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/!- 1 U UG/L 1 U UG/L 

UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 

U UG/L 5 UR UG/L 5 UR UG/L 5 U UG/L 5 U UG/L 

U UG/L 5 U UG/L 5 U UG/L 5 U UG/L 5 U UG/L 

UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L ·1 U UG/L 1 U UG/L 1 U UG/L.1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UGfL 

U UG/L 1 U UGfL 1 U UGfL 1 U UGfL 1 U UGfL 

U UGfL 1 U UGfL 1 UG/L 09 J UGfL 1 UGfL 

U UGfL 1 U UG/L 1 U UG/L 1 U UGfL 1 U UG/L 

U UGfL 1 U UGfL 1 U UG/L 1 U UGfL 1 U UG/L 

U UGfL 1 U UGfL 05 J UG/L 05 J UGfL 1 UG/L 

U UG/L 1 U UGfL 1 U UGfL 1 U UGfL 1 U UG/L 

U UGfL 1 U UGfL 2 UGfL 2 UG/L 2 UG/L 

U UG/L 1 U UGfL 1 U UGfL 1 U UGfL 1 U UG/L 

U UG/L 1 U UGfL 1 U UGfL 1 U UGfL 1 U UGfL 

U UG/L 1 U UGfL 1 U UG/L 1 U UGfL 1 U UG/L 

B UG/L 2 B UGfL 2 B UG/L 2 B UGfL 2 B UGfL - - - - - - - - - - - - -



------------------CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHN521 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1.2-DICHLOROETHENE 

TRANS-l.3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES. TOTAL 

W·HN·201 
12112197 
971160·18 
NORMAL 
0.0% 

RESULT QUAL UNITS 

1 U UG/L 1 

1 U UG/L 1 

05 J UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 
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I 

W·HN·20S W·HN·31S W·HN·310S W·HN·32S 

I 
12112197 12112197 12112197 12112/97 
971160·12 971160·13 971160·14 971160·17 
NORMAL NORMAL NORMAL NORMAL I 

0.0% 00% 00% 00% ! 

W·HN·316S 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 3 UG/L 2 UG/L 2 UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 UG/L 1 UG/L 08 J UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

UG/L 160 UG/L 180 UG/L 480 UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 



-

CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHN521 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10 
aC_TYPE: 
% SOLIDS 
FIELD DUPLICATE OF: 

VOLATILES 

1,1,1-TRICHLOROETHANE 

" t ,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 

1,2-DIBROMO-3-CHLOROPROPANE 

1,2-DIBROMOETHANE 

1,2-DICHlOROBENZENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOCHLOROMETHANE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

~ARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

. ETHYLBENZENE 

METHYLENE CHLORIDE - - - - -

1 

1 

1 

1 

t 

1 

1 

1 

1 

1 

1 

1 

1 

5 

5 

5 

5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 
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W-HN-331 W-HN-42D W-HN-52D W-HN-521 W-HN-551 
12112197 12112197 12112197 12111/97 12111/97 
971160-16 971160-09 971160-11 971160-01 971160-04 
NORMAL NORMAL NORMAL NORMAL NORMAL 
00% 0.0% 00% 00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESUL T QUAL UNITS 

U UG/L 1 U UG/L 2 U UG/L 2 U UG/L 25 U UG/L 
U UG/l 1 U UG/L 2 U UG/L 2 U UG/L 25 U UGIL 

U UGIL 1 U UGIL 2 U UGIL 2 U UGIL 25 UGIL 

U UGIL 1 U UGIL 2 UGIL 2 U UGIL 25 U UG/L 

U UGIL 1 U UGIL 4 UGIL 2 - UGIL 25 U UGIL 

U UG/L 1 U UGIL 2 U UGIL 2 U UGIL 25 U UGIL 

UR UG/L 1 UR UGIL 2 UR UGIL 2 U UGIL 25 U UG/L 

U UGIL 1 U UGIL 2 U UG/L 2 U UGIL 25 U UGIL 

U UGIL 1 U UGIL 2 U UG/L 2 U UGIL 25 U UGIL 

U UGIL 1 U UGIL 2 U UG/L 2 U UGIL 25 U UGIL 

U UGIL 1 U UGIL 2 U UGIL 2 U UGIL 25 U UGIL 

U UGIL 1 U UG/L 2 U. UGIL 2 U UGIL 25 U UGIL 

U UG/L 1 U UGIL 2 U UGIL 2 U UGIL 25 U UGIL 

UR UGIL 5 UR UG/L 10 UR UGIL 12 UR UGIL 120 UR UG/L 
U UG/L 5 U UG/L 10 U UG/L 12 UR UG/L 120 UR UG/L 
U UGIL 5 U UG/L 10 U UG/L 12 U UG/L 120 U UG/L 

UR UGIL 5 UR UG/L 10 UR UG/L 12 UR UG/L 120 UR UG/L 

U UG/L 1 U UGIL 2 U UG/L 2 U UG/L 25 U UG/L 

U UG/L 1 U UG/L 2 U UG/L 2 U UG/L 25 U UG/L 

U UG/L 1 U UG/L 2 U UG/L 2 U UG/L 25 U UG/L 

U UG/L 1 U UGIL 2 U UGIL 2 U UGIL 25 U UG/L 

U UGIL 1 U UGIL 2 U UGIL 2 U UGIL 25 U UGIL 

U UGIL 1 U UGIL 2 U UGIL 2 U UGIL 25 U UGIL 

U UG/L 1 U UGIL 1 UG/L 2 U UGIL 220 UGIL 

U UG/L 1 U UGIL 2 U UGIL 2 U UGIL 25 U UG/L 

U UGIL 1 U UG/L 2 U UG/L 2 U UGIL 25 U UG/L 

U UG/L 1 U UG/L 2 UG/L 2 UG/L 25 UG/L 

U UG/L 1 U UG/L 2 U UG/L 2 U UG/L 25 U UG/L 

U UG/L 1 U UG/L 3 UG/L 2 UGIL 25 U UG/L 

U UG/L 1 U UGIL 2 U UG/L 2 U UG/L 25 U UG/L 

U UGIL 1 U UGIL 2 U UG/L 2 U UGIL 25 U UG/L 

U UGIL 1 U UGIL 2 U UGIL 2 U UGIL 25 U UGIL 

B UG/L 2 B UGIL 3 B UGIL 5 B UGIL 46 B UG/L - - - - - - - - - - - - -



- - - ------------- - --
CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHN521 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2·DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

W·HN·331 W·HN·42D W·HN·52D W·HN·521 
12112197 12112197 12112197 12111/97 
971160·16 971160·09 971160·11 971160-01 
NORMAL NORMAL NORMAL NORMAL 
00% 0.0% 00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

1 U UG/L 1 U UG/L 2 U UG/L 2 U UG/L 

06 J UG/L 1 U UG/L 14 UG/L 12 UG/L 

1 U UG/L 1 U UG/L 2 U UG/L 2 U UG/L 

1 U UG/L 1 U UG/L 2 U UG/L 2 U UG/L 

1 U UG/L 1 U UG/L 2 'U UG/L 2 U UG/L 

6 UG/L 0.6 J UG/L 460 UG/L 300 UG/L 

1 U UG/L 1 U UG/L 2 U UG/L 2 U UG/L 

1 U UG/L 1 U UG/L 2 U UG/L 2 U UG/L 
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W·HN·551 
12111/97 
971160·04 
NORMAL 
00% 

RESULT QUAL UNITS 

25 U UG/L 

160 UG/L 

25 U UG/L 

25 U UG/L 

25 U UG/L 

7800 UG/L 

25 U UG/L 

25 U UG/L 



-

CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHN521 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10. 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 

1,2-DIBROMO-3-CHLOROPROPANE 

1,2-DIBROMOETHANE 

1,2-DICHLOROBENZENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOCHLOROMETHANE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYL BENZENE 

METHYLENE CHLORIDE - - - - -

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

5 

5 

5 

5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

2 

W-HN-55S W-HN-81I 
12111197 12111/97 
971160-03 971160-05 
NORMAL NORMAL 
00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U U.G/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

UR UG/L 5 UR UG/L 5 

UR UG/L 5 UR UG/L 5 
U UG/L 5 U UG/L 5 

UR UG/L 5 UR UG/L 18 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

B UG/L 2 B UG/L 2 - - - - -
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W-RB-121297 W-TB-121297 
12112197 12112197 1 1 
971160-20 971160-08 
NORMAL NORMAL 
0.0% 00% 1000% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L -
U UG/L L 

U UG/L L 

U UG/L L 

U UG/L L 

U UG/L L 

UR UG/L L 

U UG/L -
U UG/L -
U UG/L -
U UG/L -
U UG/L -
U UG/L -
L UG/L! L 

UR UG/L! L 

U UG/L! L 

L UG/L! L -
U UG/L -
U UG/L· -
U UG/L· -
U UG/L· -
U UG/L' -
U UG/L' -
U UG/L' -
U UG/L . -
U UG/L' -
U UG/L' -
U UG/L' -
U UG/L· -
U UG/L . -
U UG/L . 

U UG/L' 

B UG/L: - - - - - - - -



- - ------ - - - -- - - - - --
CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHN521 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE .. 

VINYL CHLORIDE 

XYLENES, TOTAL 

W-HN-55S 
12111197 
971160-03 
NORMAL 
0.0% 

RESULT QUAL UNITS 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

1 U UG/L 1 

12 UG/L 1 

1 U UG/L 1 

1 U UG/L 1 
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W-HN-81I W-RB-121297 W-TB-121297 
12111/97 12112197 12112197 1 1 
971160-05 971160-20 971160-08 
NORMAL NORMAL NORMAL 

I 00% 00% 0.0% 1000% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/l 1 U UG/L 1 U UG/l 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/l1 U UG/L 
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~ 
Brown & Root Environmental' 

TO: MR. NEIL TEAMERSON DATE: 

FROM: LINDAKARSONOVICH COPIES: 

SUBJECT: ORGANIC DATA VALIDATION- VOA 
CT0225, NA WC WARMINSTER 
SDGWOS766 

SAMPLES: 19lWater/ 

OVERVIEW 

W-OS-766 
W-SMC-02 
W-HN-13X 
W-HN-13D 
W-MW-EE 
W-MW-03 
W-HN-131 
W-SMP-02 
W-FB-121997 
W-FB-121897 

W-HN-12D 
W-HN-S9I 
W-MW-02 
W-MW-E 
W-HN-13S 
W-HN-S9OI 
W-HN-121 
W-TB-121997 
W-RB-121897 

FEBRl{ARY"l~~998 -:- r-.I· ~: I " ,'" . 
, .... " ~ ~,'! 

DVFILE 

The sample set for CTO 225, SDG WOS766 NA WC Warminster consists of fifteen (15) aqueous 
environmental samples, and four (4) aqueous quality control samples. The samples were analyzed for 
Target Compound List (TCL) low concentration volatiles. The field crew designated sample W-MW-E for 
Matrix SpikelMatrix Spike Duplicate (MSIMSD) analyses. Two field duplicate pairs. were included in the 
SDG W-HN-59IIW-HN-590I and W-MW-EIW-MW-EE. 

The samples were collected by Brown and Root Environmental on December 18th, and 19th, 1997 and 
analyzed by Ceimic Corporation. All analyses were conducted in accordance with Naval Facilities 
Engineering Servic~ Center (NFESC) Quality Assurance/Quality Control (QAlQC) criteria "Superfund 
Analytical Methods for Low Concentration Water for Organic Analysis, OLC02.0, October 1992" 
analytical and reporting protocols. 

All samples 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, GCIMS tuning and system performance, initiaVcontinuing 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 

• Initial and/or continuing calibration relative response factor (RRFs) less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, and 1,2-dibromo-3-chloropropane. 
Nondetected results were rejected, (UR). 

• Continuing calibration relative response factor (RRFs) less than the 0.05 quality control limit 
were reported for 2-hexanone. Nondetected results were rejected, (UR). 

Minor Problems 

• Carbon tetrachloride, I, I-dichloroethane, and carbon disulfide exceeded the 25% continuing 
calibration percent difference quality control limit. The positive results for these compounds in 
samples W-QS-766, W-HN-13X, and W-HN-59OI were qualified as estimated, (1). The 
direction of bias cannot be determined. 

• The following table summarizes the maximum concentration of volatile compounds detected in 
the laboratory method blanks and/or field quality control blanks analyzed in this SDG. 

Maximum Action 
Compound Concentration Level 
Methylene Chloride 3flg/L 30 flg/L 
Chloroform 3flg/L 15 flg/L 
Toluene 0.6 flg/L 3.0 flg/L 
Xylene 0.6 flg/L 3.0 flg/L 
Acetone 5flg/L 50 flg/L 

Dilution factors and aliquots used for analysis were taken into consideration during the 
application of all action levels. Positive results reported as false positives as a result of blank 
contamination for methylene chloride, chloroform, toluene, xylene, and acetone were qualified 
asB. 

• The compounds carbon tetrachloride, 1,1,2-trichloroethane, and tetrachloroethene in sample W
HN-590I were reported at a level exceeding the instrument's linear range. Positive results for 
these compounds were qualified as estimated, (J). The direction of bias cannot be determined. 

• Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified 
-as estimated, (J). The direction of bias cannot be determined. 

Initial calibration relative standard deviation- (%RSD) 30% quality control criteria was exceeded by 1,2-
dibromo-3-chloropropane. All nondetected results were qualified as estimated, (VJ). The direction of bias 
cannot be determined. 

The following samples required dilution due to compounds exceeding the linear calibration range of the 
instrument. Results from the dilution were transposed over the original sample results and used as the basis 
for validation for the mentioned compounds only. 
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Sample 
W-HN-59OI 
W-HN-591 
W-MW-E 

W-MW-EE 

W-SMP-02 

Compound 
trichloroethene 
trichloroethene 
trichloroethene 
cis-I,2-dichloroethene 
tetrachloroethene 
trichloroethene . 
cis-I,2-dichloroethene 
tetrach loroethene 
cis-I,2-dichloroethene 

Results for samples W-J-IN-591 were reported at a 250X dilution. 

OF 
1000X 
1250X 
lOX 
lOX 
lOX 
lOX 
lOX 
lOX 
2X 

An unknown siloxane was reported in one of the laboratory method blanks. The tentatively identified 
siloxane reported in sample W-SMP-02 should be considered a false positive. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Acetone, 2-butanone, 1,2-dibromo-3-chloroproapne, and 2-hexanone 
had initial and/or continuing calibration RRFs less than the 0.05 quality control limit. 1,2-dibromo-3-
chloropropane exceeded the initial calibration %RSO quality control limit. Methylene chloride, 
chlorofonn, toluene, xylene, and acetone were detected in the laboratory method and/or field quality control 
blanks. Several compounds exceeded the continuing calibration percent difference criteria. 

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 Installation Restoration 
Program 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)." 

Linda Karsonovich 
ChemistlData Validator 

Joseph A. Sarnchuck 
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 
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Fraction 

Volatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown(s) 

trichloromonofluoromethane 
aliphatic hydrocarbon 
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WOS766 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

IiiYLE1IiiiORliiIII 

W-FB-121897 W-FB-121997 
12118/97 12119/97 
971175-08 971175-18 
NORMAL NORMAL 
0.0% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS 

IL 1 U UGIL 1 

IL 1 U UG/L 1 

IL 1 U UGIL 1 

IL 1 U UG/L 1 

IL 1 U UG/L 1 

IL 1 U UG/L 1 

IL 1 U UG/L 1 

IL 1 U UG/L 1 

IL 1 U UG/L 1 

IL 1 U UG/L 1 

IL 1 U UG/L 1 

IL 1 U UG/L 1 

IL 1 U UG/L 1 

IL 5 UR UG/L 5 

IL 5 U UG/L 5 

IL 5 U UG/L 5 

IL 5 UR UG/L 5 

IL 1 U UG/L 1 

IL 1 U UG/L 1 

IL 1 U UG/L 1 

IL 1 U UG/L 1 
IL 1 U UG/L 1 

IL 1 U UG/L 1 

IL 1 U UG/L 1 

'L 1 U UG/L 1 

'L 1 U UG/L 1 

'L 2 UG/L 1 

'L 1 U UGIL 1 

'L 1 U UG/L 1 
_ 1 U UG/L 1 

. 1 U UG/L 1 

. 1 U UG/L 1 .-- - -f 

Page 

W-HN-12D W-HN-121 W-HN-13D 
12118/97 12119/97 12119/97 
971175-02 971175-14 971175-10 
NORMAL NORMAL NORMAL 
00% 0.0% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UGIL 1 U UGIL 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UGIL 1 U UGIL 

U UG/L 1 U UGIL 1 U UG/L 

U UG/L 1 U UGIL 1 U UG/L 

U UG/L 1 U UGIL 1 U UG/L 

U UG/L 1 UR UGIL 1 U UGIL 

U UG/L 1 'U UGIL 1 U UGIL 

U UGIL 1 U UG/L 1 U UGIL 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

UR UG/L 5 UR UG/L 5 UR UG/L 

UR UG/L 5 'U UG/L 5 U UG/L 

U UG/L 5 U UG/L 5 U UG/L 

UR UG/L 5 UR UG/L 5 UR UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L - ~/L .. - U - S_L -



- - - ----------------
CT0225 - NAWC WARMINSTER 
WATEROATA 
CEIMIC CORPORATION 
SOG: WOS766 

SAMPL.E NUMBER: 
SAMPLE DATE: . 
LABORATORY 10: 
QC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS·1,2·DICHLOROETHENE 

TRANS·1,3·0ICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

W·FB·121897 
12118/97 
971175·08 
NORMAL 
0.0% 

RESULT QUAL UNITS 

1 U UGfL 1 

1 U UGfL 1 

06 J UGfL 1 

1 U UGfL 1 

1 U UGfL 1 

1 U UGfL 1 

1 U UGfL 1 

0.6 J UGfL 1 

W·FB·121997 
12119/97 
971175·18 
NORMAL 
0.0% 

RESULT QUAL UNITS 

U UGfL 1 

U UG/L 1 

U UGfL 1 

U UG/L 1 

U UG/L 1 

U UG/L 1 

U UG/L 1 

U UG/L 1 

Page 2 

W·HN·12D W·HN·121 W·HN·13D 
12118/97 12119/97 12119/97 
971175·02 971175·14 971175·10 
NORMAL NORMAL NORMAL 
0.0% 0.0% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UGfL 1 U UGfL 1 U UGfL 

U UGfL 1 UGfL 5 UGfL 

U UGfL 1 U UGfL 1 U UGfL 

U UGfL 1 U UGfL 1 U UGfL 

U UGfL 1 U UGfL 1 U UGfL 

U UGfL 3 UGfL 1 U UG/L 

U UGfL 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 



-

CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WOS766 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
aC_TYPE: 
% SOLIDS' 
FIELD DUPLICATE OF: 

VOLATilES 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 

1,2-DIBROMO-3-CHLOROPROPANE 

1,2-DIBROMOETHANE 

1,2-DICHLOROBENZENE 

, 1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2-BUTANONE 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

5 

W-HN-131 W-HN-13S 
12119/97 12119/97 
971175-12 971175-15 
NORMAL NORMAL 
00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 2 UG/L 1 

U UG/L 1 UG/L 1 

U UG/L 1 U UG/L 1 

UR UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UGIL 1 U UG/L 1 

U UGIL 1 U UG/L 1 

U ~GIL 1 U UG/L 1 

UR UGIL 5 UR UG/L 5 

2-HEXANONE 5 _ U UGIL 5 U UG/L 5 

4-METHYL-2-PENTANONE 5 U UGIL 5 U UG/L 5 

ACETONE 5 UR UGIL 5 UR UG/L 5 

BENZENE 1 U UGIL 1 U UG/L 1 

BROMOCHLOROMETHANE 1 U UGIL 1 U UG/L 1 

BROMODICHLOROMETHANE 1 'U UGIL 1 U UG/L 1 

BROMOFORM 1 U UGIL 1 U UG/L 1 

BROMOMETHANE 1 U UGIL 1 U UG/L 1 

CARBON DISULFIDE 1 U UGIL 1 U UG/L 5 

CARBON TETRACHLORIDE 1 U UGIL 1 U UG/L 1 

CHLOROBENZENE 1 U UGIL 1 U UG/L 1 

CHLOROETHANE 1 U UGIL 1 U UG/L 1 
CHLOROFORM 1 U UGIL 1 U UG/L 1 
CHLOROMETHANE 1 U UGIL 1 U UG/L 1 
CIS-1,2-DICHLOROETHENE 1 U UGIL 1 UG/L 1 
CIS-1,3:-DICHLOROPROPENE 1 U UGIL 1 U ' UG/L 1 
DIBROMOCHLOROMETHANE 1 U UGIL 1 U UG/L 1 
ETHYLBENZENE 1 U UGIL 1 U UG/L 1 
METHYLENE CHLORIDE _1 ..LUG1L ~ _B ~2 - - - - -
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W-HN-13X W-HN-591 W-HN-5901 
12119/97 12118/97 12118/97 
971175-16 971175-05 971175-07 
NORMAL NORMAL NORMAL 
00% 0,0% 00% I 

W-HN-591 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 250 U UG/L 08 J UG/L 

U UG/L 250 U UG/L 1 U UG/L 

U UG/L 250 U UG/L 29 J UG/L 

U UG/L 250 U UG/L 09 J UG/L 

U UG/L 250 U UG/L 6 UG/L 

U UG/L 250 U UG/L 1 U UG/L 

U UG/L 250 U UG/L 1 UR UG/L 

U UG/L 250 U UG/L 1 U UG/L 

U UG/L 250 U UG/L 1 U UG/L 

U UG/L 250 U UG/L 1 UG/L 

U UGIL 250 U UGIL 1 U UGIL 

U UG/L 250 U UGIL 1 U UGIL 

U UG/L 250 U UGIL 1 U UG/L 

UR UG/L 1200 UR UG/L 5 UR UGIL 

UR UG/L 1200 UR UGIL 5 U UG/L 

U UG/L 1200 U UG/L 5 U UGIL 

UR UGIL 800 B UG/L 5 UR UG/L 

U UGIL 250 U UGIL 1 UG/L 

U UG/L 250 U UG/L 1 U UG/L 

U UG/L 250 U UG/L 1 U UG/L 

U UG/L 250 U UG/L 1 U UG/L 

U UG/L 250 U UGIL 1 U UG/L 

J UG/L 250 U UG/L 1 U UGIL 

U UG/L 370 UGIL 420 J UGIL 

U UG/L 250 - U UGIL 1 U UG/L 

U UG/L 250 U UG/L 1 U UG/L' 

U UG/L 250 U UG/L 25 UG/L 

U UG/L 250 U UGIL 1 U UG/L 

U UG/L 250 U UGIL 13 UG/L 

U UG/L 250 U UG/L 1 U UG/L 

U UG/L 250 U UG/L 1 U UG/L 

U UG/L 250 U UG/L 1 U UGIL 

L.!;!,G/L IlL, ......a U~ oJ.. B UGIL - - - -



- - ---------- -
CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WOS766 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

1 

1 

1 

1 

1 

1 

1 

1 

W-HN-131 W-HN-13S W-HN-13X 
12119/97 12119/97 12119/97 
971175-12 971175-15 971175-16 
NORMAL NORMAL NORMAL 
00% 0.0% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 U UG/L 

UG/L 3 UG/L 1 U UG/L 

U UG/L 1 U UG/L 0.7 B UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 13 UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

- - - - --
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W-HN-591 W-HN-5901 
12118/97 12/18/97 
971175-05 971175-07 
NORMAL NORMAL 
0.0% 00% 

W-HN-591 

RESULT QUAL UNITS RESULT QUAL UNITS 

250 U UG/L 1 U UG/L 

150 J UG/L 110 J UG/L 

250 U UG/L 1 U UG/L 

250 'U UG/L 1 U UG/L 

250 U UG/L 1 U UG/L 

15000 UG/L 15000 UG/L 

250 U UG/L 1 U UG/L 

740 B UG/L 1 U UG/L 



CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WOS766 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

_ "YLE~ 

W-MW-02 
12118/97 
971175-04 
NORMAL 
00% 

RESULT QUAL UNITS 

_ 1 
_ 1 

_ 1 

_ 1 
_ 1 

_ 1 

_ 1 

_ 1 

_ 1 

_ 1 

_ 1 

_ 1 

_ 1 
_ 5 

_ 5 

_ 5 

_ 5 

_ 1 
_ 1 

_ 1 

_ 1 

_ 1 

_ 1 

_ 1 

_ 1 

_ 1 

_ 2 

_ 1 

_ 1 

_ 1 

_ 1 
_ 1 
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W-MW-03 W-MW-E W-MW-EE W-OS-766 I 

12119/97 12119/97 12119/97 12118/97 
I 

971175-17 971175-11 971175-13 971175-01 
NORMAL NORMAL NORMAL NORMAL I 

00% 00% '0.0% 00% 
I 

W-MW-E 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 08 J UG/L 1 UG/L 1 UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 - U UG/L 1 U UG/L 

U UG/L 2 UG/L 2 UG/L 2 J UG/L 

U UG/L 1 UG/L 1 UG/L 06 J UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 UG/L 2 UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 

U UG/L 5 U UG/L 5' U UG/L 5 UR UG/L 

U UG/L 5 U UG/L 5 U UG/L 5 U UG/L 

UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 7 UG/L 8 UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

B UG/L 9 B UG/L 10 B UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 " U UG/L 

U UG/L 35 UG/L 36 UG/L 2 UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L - - ~/L .. - U - B __ -



- - - - ------- - -- - - - --
CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WOS766 

SAMPLE NUMBER 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
o~ SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

1 

9 

1 

1 

1 

5 

1 

1 

Page 6 

W-MW-02 W-MW-03 W-MW-E W-MW-EE W-OS-766 
12118/97 12119/97 12119/97 12119/97 12118/97 
971175-04 "" 971175-17 971175-11 971175-13 971175-01 
NORMAL NORMAL NORMAL NORMAL NORMAL 
O.Oo~ 00% 00°,(, 0.0% 00% 

W-MW-E 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 .U UG/L 1 U UG/L 1 U UG/L 

UG/L 1 U UG/L 130 UG/L 140 UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

UG/L 20 UG/L 99 UG/L 110 UG/L 5 UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

~f 



CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WOS766 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10· 
QC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

_ WLENiilfRID'" 

W-RB-121697 W-SMC-02 W-SMP-02 W-TB-121997 
12116/97 12116/97 12119/97 12119/97 
971175-06 971175-03 971175-19 971175-09 
NORMAL NORMAL NORMAL NORMAL 
0.0% 00% 00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

IL 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 05 J UG/L 1 U UG/L 

IL 1 U UG/L 0.6 J UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 UR UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 

IL 5 UR UG/L 5 UR UG/L 5 UR UG/L 

IL 5 UR UG/L 5 UR UG/L 5 UR UG/L 

IL 5 U UG/L 5 U UG/L 5 U UG/L 

IL 5 UR UG/L 5 UR UG/L 5 UR UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 

IL 1 U UG/L 1 U UG/L 1 U UG/L 

'L 1 U UG/l 1 U UG/L 1 U UG/L 

'L 1 U UG/L 1 U UG/L 1 U UG/L 

'L 1 U UG/L 1 U UG/L 1 U UG/L 

'L 1 U UG/L 1 U UG/L 1 U UG/L 

'L 1 U UG/L 44 UG/L 1 U UG/L 

'L 1 U UG/L 1 U UG/L 1 U UG/L 

. 1 U UG/L 1 U UG/L 1 U UG/L 

. 1 U UG/L 1 U UG/L 1 U UG/L .- ... Uili II - IJIIi/L 2_ _UG 

Page 7 

1 1 

1000% 

RESULT QUAL UNITS 

- - -



- - --------------- -
CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WOS766 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE' 

TETRACHLOROETHENE 
TOLUENE 
TRANS-l,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

XYLENES, TOTAL 

1 

1 

1 

1 

1 

1 

1 

1 

W-RB-121897 
12118/97 
971175-06 
NORMAL 
0.0% 

RESULT QUAL UNITS 

U UG/L 1 
U UG/L 3 
U UG/L 1 
U UG/L 1 
U UG/L 1 
U UG/L 1 

U UG/L 1 

U UG/L 1 

Page 

/ 

W-SMC-02 W-SMP-02 W-TB-121997 
12118/97 12119/97 12119/97 1 1 
971175-03 971175-19 971175-09 
NORMAL NORMAL NORMAL 
00% 0.0% 00% 1000% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 U UG/L 
UG/L 25 UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 
U UG/L 06 J UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 
U UG/L 9 UG/L 1 U UG/L 
U UG/L 4 UG/L 1 U UG/L 
U UG/L 1 U UG/L 1 U UG/L 

-
8 

i 

I 
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Brown & Root Environmental 
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INTERNAL CORRESPONDENCE 

~----- - - ----
T ~--;- I 1 -., -, " '-. 

I.-:~.i~.: . 

TO: MR. NEIL TEAMERSON DATE: FEBRUARY 3,1998 

FROM: LINDA KARSONOVICH COPIES: 

SUBJECT: ORGANIC DATA V ALIDATION- VOA 

SAMPLES: 

OVERVIEW 

CT0225, NA WC WARMINSTER 
.SDGWHOBEN 

19fWater/ 

W-HO-BEN 
W-SW-4 
W-HN-83X 
W-HN-6OI 
W-HN-15X 
W-HN-17I 
W-HN-52S 
W-HN-42I 
W-TB-ll1097 
W-TB-12Il97 

W-SW-3 
W-HN-83S 
W-HN-22I 
W-HN-15S 
W-HN-15I 
W-HN-17S 
W-HN-42S 
W-HN-52DD 
W-RB-121097 

DVFILE 

The sample set for CTO 225, SDG WHOBEN. NA WC Wanninster con~ists of sixteen (16) aqueous 
environmental samples, and three (3)' aqueous quality control samples. The samples were analyzed for 
Target Compound List (TCL) low concentration volatiles. The laboratory performed MS/SMD analyses on 
sample W-HN-421. No field duplicate pairs Were included in the SDG. 

The samples were collected by Brown and Root Environmental on December 9th, lOth, and 11th, 1997 and 
analyzed by Ceimic Corporation. All analyses were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAlQC) criteria CLP SOW 
OLC02.0 analytical and reporting protocols. 

All samples 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. GCIMS 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 

• Initial and/or continuing calibration relative response factors (RRFs) less than the 0.05 quality 
control limit were reported for acetone and 2-butanone. Nondetected and positive results were 
affected. Nondetected results were rejected, (UR), and positive results were qualified as biased, 
(L). 

• Continuing calibration relative response factors (RRFs) less than the 0.05 quality control limit 
were reported for 2-hexanone. Nondetected results were affected in all samples except W-HO
BEN, W-SW-3, W-SW-4, and W-HN-42S. Nondetected results were rejected, (UR). 

Minor Problems' 

• Initial calibration relative standard deviation (%RSD) 30% quality control criteria was 
exceeded by 1,2-dibromo-3-chloropropane. All non detected results were qualified as 
estimated, (UJ). 

• The following table summarizes the maximum concentration of volatile compounds detected in 
the laboratory method blanks and/or. field quality control blanks analyzed in this SDG. 

Compound 
Methylene Chloride 
Acetone 

Maximum 
Concentration 

2 flg/L 
9 flg/L 

Action 
Level 
20 flg/L 
90 flg/L 

Dilution factors and aliquots used for analysis were taken into consideration during the 
application of all action levels. Positive results reported as false positives as a result of blank 
contamination for methylene chloride ,were qualified as B. No positive results were reported in 
the environmental samples for acetone therefore, no action was taken regarding this compound. 

• Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified 
as est!mated, (J). The direction of bias cannot be detennined. 

The following sample required dilution due to compounds exceeding the linear calibration range of the 
instrument. Results from the dilution were transposed over the original sample results and used as the basis 
for validation for the mentioned compounds only. . 

Sample Compound OF 
W-HN-17S trichloroethene 2X 

Samples W-HN-15S and W-HN-52S were reported at a lOX and 25X dilution, respectively, due to high 
levels of target compounds. 
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Holding time for samples with a pH greater than 2 was exceeded by samples W-HN-83S, W-HN-83X, W
HN-I5S, and W-HN-l5X. These samples were analyzed one day past the seven day holding time criterion. 
Since the samples were marked as preserved, were refrigerated, and protected from light until analysis, no 
action was taken regarding these samples. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Acetone, 2-butanone, and 2-hexanone had initial and/or continuing 
calibration RRFs less than the 0.05 quality control limit. 1,2-dibromo-3-chloropropane exceeded the initial 
calibration %RSD quality control limit. Methylene chloride and acetone were detected in the laboratory 
method and/or field quality control blanks. Several compounds exceeded the continuing calibration percent 
difference criteria. 

Other Factors Affecting Data Quality: As noted in previous SDGs, some samples, marked as preserved, 
have had pHs greater than 2. 



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 Installation Restoration 
Program 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)." 

Linda Karsonovich 
ChemistlData Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

l. 
2. 
3. 

Appendix A - Qualified Analytical Results 
Appendi~ B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 
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Fraction 

Volatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown(s) 

cyclic alkane 
aliphatic hydrocarbon 
ethane, 1,1 ,2-trichloro-1 ,2,2-trifluoro-



CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHOBEN 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

W-HN-151 W-HN-15S 
12110/97 12110/97 
971148-12 971148-10 
NORMAL NORMAL 
0.0% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS 

VOLATILES 

1,1,1-TRICHLOROETHANE 1 U UG/L 10 U UG/L 1 
1,1,2,2-TETRACHLOROETHANE 1 U UG/L 10 U UG/L 1 
1,1,2-TRICHLOROETHANE 1 U UG/L 10 U UG/L 1 

1,1-DICHLOROETHANE 1 U UG/L 10 U UG/L 1 

1,1-DICHLOROETHENE 1 U UG/L 10 U UG/L 1 
1,2,4-TRICHLOROBENZENE 1 U UG/L 10 U UG/L 1 
1,2-DIBROMO-3-CHLOROPROPANE 1 U UG/L 10 U UG/L 1 
1,2-DIBROMOETHANE 1 U UG/L 10 U UG/L 1 
1,2-DICHLOROBENZENE 1 U UG/L 10 U UG/L 1 
1,2-DICHLOROETHANE 1 U UG/L 10 U UG/L 1 
1,2-DlCHLOROPROPANE 1 U UG/L 10 U UG/L 1 
1,3-DICHLOROBENZENE 1 U UG/L 10 U UG/L 1 
1,4-DICHLOROBENZENE 1 U UG/L 10 U UG/L 1 
2-BUTANONE 5 UR UG/L 50 UR UG/L 5 
2-HEXANONE 5 UR UG/L 50 UR UG/L 5 
4-METHYL-2-PENTANONE 5 U UG/L 50 U UG/L 5 
ACETONE 5 UR UG/L 50 UR UG/L 5 
BENZENE 1 U UG/L 10 U UG/L 1 
BROMOCHLOROMETHANE 1 U UG/L 10 U UG/L 1 
BROMODICHLOROMETHANE 1 U UG/L 10 U UG/L 1 
BROMOFORM 1 U UG/L 10 U UG/L 1 
BROMOMETHANE 1 U UG/L 10 U UG/L 1 
CARBON DISULFIDE 1 U UG/L 10 U UG/L 1 
CARBON TETRACHLORIDE 1 U UG/L 10 U UG/L 1 
CHLOROBENZENE 1 U UG/L 10 U UG/L 1 
CHLOROETHANE 1 U UG/L 10 U UG/L 1 
CHLOROFORM 1 U UG/L 10 U UG/L 1 
CHLOROMETHANE 1 U UG/L 10 U UG/L 1 
CIS-1,2-DICHLOROETHENE 07 J UG/L 7 UG/L 5 
CIS-1,3-DICHLOROPROPENE 1 U UG/L 10 U UG/L 1 
DIBROMOCHLOROMETHANE 1 U UG/L 10 U UG/L 1 
ETHYLBENZENE 1 U UG/L 10 U UG/L 1 
METHYLENE CHLORIDE 3 B UG/L 18 B UG/L 2 - ,- - iIiiII .. ".- --- ... '- -.-

Page 1 

W-HN-15X W-HN-171 W-HN-17S 
12110/97 12110/97 12111/97 
971148-11 971148-13 

I 

971148-16 
NORMAL NORMAL NORMAL 
00% 0.0% . 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT aUAL UNITS 

I 

U UG/L 1 U UG/L 09 J UG/L I 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 2 UG/L 
I 

U UG/L 1 U UG/L 2 UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L, 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

UR UG/L 5 UR UG/L 5 UR UG/L i 

UR UG/L 5 UR UG/L 5 UR UG/L 

U UG/L 5 U UG/L 5 U UG/L 

UR UG/L 5 UR UG/L 5 UR UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 UG/L 

U UG/L 1 U UG/L 1 U UG/L 

UG/L 1 U UG/L 1 UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

B UG/L 2 B UG/L 3 B UG/L - .. -'''.''- - - -



-- - -) - - -
CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHOBEN 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: , 
% SOLIDS: 
FIELD DUPLICATE OF: 

W-HN-151 
12110/97 
971148-12 
NORMAL 
00% 

___ 1_'-
W-HN-15S 
12110/97 
971148-10 
NORMAL 
0.0% 

RESULT QUAL UNITS RESULT QUAL UNITS 

VOLATILES 

STYRENE 1 U UG/L 10 U UG/L 1 

TETRACHLOROETHENE 1 UG/L 15 UG/L 1 

TOLUENE 1 U UG/L 10 U UG/L 1 

TRANS-1,2-DICHLOROETHENE 1 U UG/L 10 U UG/L 1 

TRANS-1.3-DICHLOROPROPENE 1 U UG/L 10 U UG/L 1 

TRICHLOROETHENE 18 UG/L 150 UG/L 4 

VINYL CHLORIDE 1 U UG/L 10 U UG/L 1 

XYLENES. TOTAL 1 U UG/L 10 U UG/L 1 

- - ~- -.. - - --
Page 2 

W-HN-15X W-HN-171 W-HN-17S 

I 12110/97 12110/97 12111/97 
971148-11 971148-13 971148-16 , 

NORMAL NORMAL NORMAL I 

0.0% 00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 2 UG/L 

U UG/L 2 UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 
UG/L 1 U UG/L 34 UG/L 

UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 



-

CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHOBEN 

SAMPLE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

FIELD DUPLICATE OF: 

- - -) ... -

W-HN-221 W-HN-421 W-HN-42S 
12109/97 12111/97 12111/97 
971148-06 971148-19 971148-18 
NORMAL - NORMAL NORMAL 
00% 00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

• 
'L 

- 'L 

- IL 

- IL 

- 'L 

-
- 'L 

-
- 'L 

-
- IL 

- IL 

- IL 

- IL 

- IL 

- IL 

- IL 

- IL 

- IL 

-
-
-
- 'L 

- 'L 

- 'L 

- 'L 

- 'L 

- 'L 

- 'L 

-.. --: ,- -,- -

Page 3 

W-HN-52DD W-HN-52S 
12111/97 12111/97 
971148-20 971148-17 
NORMAL NORMAL 
00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS 

·1 U UG/L 340 UG/L 

·1 U UG/L 25 U 
UG/L I 

·1 U UG/L 25 U UG/L 

· 1 U UG/L 190 UG/L . 

·1 U UG/L 210 UG/L 

·1 U UG/L 25 U UG/L 

·1 U UG/L 25 U UG/L 

· J U UG/L 25 U UG/L 

·1 U UG/L 25 U UG/L 

·1 U UG/L 25 U UG/L 

·1 U UG/L 25 U UG/L 

·1 U UG/L 25 U UG/L 

·1 U UG/L 25 U UG/L 

· 5 UR UG/L 120 UR UG/L 

- 5 UR UG/L 120 UR UG/L 

- 5 U UG/L 120 U UG/L 

- 5 UR UG/L 120 UR UG/L 

- 1 U UG/L 25 U UG/L 

- 1 U UG/L 25 U UG/L 

· 1 U UG/L 25 U UG/L 

· 1 U UG/L 25 U UG/L 

·1 U UG/L 25 U UG/L 

·1 UG/L 25 U UG/L 

·1 U UG/L 25 U UG/L 

·1 U UG/L 25 U UG/L 

·1 U UG/L 25 U UG/L 

· 1 U UG/L 25 U UG/L 

·1 U UG/L 25 U UG/L 

·1 U UG/L 25 U UG/L 

·1 U UG/L 25 U UG/L 

·1 U UG/L 25 U UG/L 

·1 U UG/L 25 U UG/L 

·2 B UG!~ Li't B UG/L 
--'- -- -'~ -~ -



--,--,- -_\~:'-.-.-
CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHOBEN 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2~DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

1 

3 

1 

1 

1 

1 

1 

1 

W-HN-221 W-HN-421 
12109/97 12111197 
971148-06 971148-19 
NORMAL NORMAL 
00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 5 U UG/L 1 

UG/L 5 U UG/L 1 

U UG/L 5 U UG/L 1 

U UG/L 5 U UG/L 1 

U UG/L 5 U UG/L 1 

U UG/L 0.8 J UG/L 1 

U UG/L 5 U UG/L 1 

U UG/L 5 U UG/L 1 

-'.'---'._-
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W-HN-42S W-HN-52DD W-HN-52S 
12111/97 12111/97 12111/97 
971148-18 971148-20 971148-17 
NORMAL NORMAL NORMAL 
00% 00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 25 U UG/L 

U UG/L 1 U UG/L 420 UG/L 

U UG/L 07 J UG/L 25 U UG/L 

U UG/L 1 U UG/L 25 'U UG/L 

U UG/L 1 U UG/L 25 U UG/L 

U UG/L 4 UG/L 140 UG/L 

U UG/L 1 U UG/L 25 U UG/L 

U UG/L 1 U UG/L 25 U UG/L 



-

CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHOBEN 

SAMPLE NUMBER. 
SAMPLE DATE: 
LABORATORY ID: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 

1,2-DIBROMO-3-CHLOROPROPANE 

1,2-DIBROMOETHANE 

1,2-DICHLOROBENZENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

1 ,3~DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOCHLOROMETHANE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

W-HN-601 W-HN-83S 
12110/97 12109/97 
971148-09 971148-04 
NORMAL NORMAL 
00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS 

1 . U UG/L 2 UG/L 

1 U UG/L 1 U UG/L 

1 U UGIL 1 U UG/L 

1 U UG/L 3 UG/L 

1 U UG/L 3 UG/L 

1 U UG/L 1 U UGIL 

1 U UG/L 1 U UGIL 

1 U UG/L 1 U UG/L 

1 U UG/L 1 U UG/L 

1 U UG/L 1 U l.!.GIL 

1 U UG/L 1 U UGIL 

1 U UGIL 1 U UG/L 

1 U UG/L 1 U UGIL 

·5 UR UG/L 5 UR UG/L 

5 UR UG/L 5 UR UGIL 

5 U UGIL 5 U UG/L 

5 UR UG/L 5 UR UG/L 

1 U UG/L 1 U UG/L 

1 U UG/L 1 U UG/L 

1 U UG/L 1 U UG/L 

1 U UG/L 1 U .. UGIL 

1 U UG/L 1 U UG/L 

1 U UG/L 1 U UG/L 

1 U UG/L '1 U UGIL 

1 U UG/L 1 U UG/L 

1 U UG/L 1 U UGIL 

1 U UGIL 1 UGIL 

1 U UG/L 1 U UG/L 

1 U UGIL 1 UG/L 

1 U UG/L 1 U UG/L 

1 U UGIL 1 U UG/L 

1 U UG/L 1 U UG/L 

2 U UGIL 3 B UGIL - ,- - - --',_:,- - -
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W-HN-83X W-HOBEN W-RB-121097 

I 12109/97 12109197 12110197 
971148-05 971148-01 971148-14 
NORMAL NORMAL NORMAL 
00% 0.0% 00% 

I 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

· 1 U UG/L 1 U 'UG/L I 

- 1 U UG/L 1 U UGIL 

·1 U UGIL 1 U UG/L I 

· 1 U UG/L 1 U UG/L 

- 1 U UGIL 1 U UG/L 

- 1 U UGIL 1 U UGIL 

- 1 U UG/L 1 U UGIL 

- 1 U UGIL 1 U UGIL 

·1 U UG/L 1 U UGIL' 

- 1 U UGIL 1 U UG/L 

· 1 U UGIL 1 U UGIL 

·1 U UG/L 1 U UGIL! 

· 1 U UGIL 1 U UGIL I 

· 5 UR UGIL 5 UR UGIL; 

- 5 U UGIL 5 UR UGIL! 

- 5 U UG/L 5 U UG/L 

· 5 UR UGIL 5 UR UG/L! 

- 1 U UG/L 1 U UG/L 

- 1 U UGIL 1 U UG/L i 

- 1 U UGIL 1 U UG/L I 

·1 U UG/L 1 U UG/L. 

- 1 U UGIL 1 U UG/L ' 

- 1 U UGIL 1 U UG/L 

·1 U UG/L 1 U UGII 

·1 U UGIL 1 U UGIL I 

- 1 U UGIL 1 U UG/L 

- 2 UG/L 1 U UGIL 

·1 U UG/L 1 U UG/L 

·1 U UGIL 1 U UGIL 

·1 U UGIL 1 U UG/L 

· 1 U UG/L 1 U UGIL 

·1 U UG/L 1 U UGIL 

·2 U UG/L 07 UGIL 
.. -. _._ _l..-. - -"'--- - -



- - .. -- - -- .'-;-,- -,- - -.- -CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHOBEN 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE. 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

1 

1 

1 

1 

1 

1 

1 

1 

W-HN-601 W-HN-83S W-HN-83X W-HOBEN 
12110/97 12109/97 12109/97 12109/97 
971148-09 971148-04 971148-05 971148-01 
NORMAL NORMAL NORMAL NORMAL 

0.0% 0.0% 00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UGIL 1 U UG/L 1 U UG/L 1 U UG/L 1 

U UGIL 6 UG/L 06 J UG/L 2 UGIL 1 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 

U UGIL 1 U UG/L 1 U UG/L 1 U UG/L 1 

U UG/L 13 UG/L 1 U UG/L 12 UG/L 1 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 

- --
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W-RB-121097 I 

12110/97 I 

971148-14 I 

NORMAL 
00% 

RESULT QUAL UNITS 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 

U UG/L 



CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHOBEN 

SAMPLE NUMBER 
SAMPLE DATE: 
LABORATORY 10 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 

1,2-DIBROMO-3-CHLOROPROPANE 

1,2-DIBROMOETHANE 

1,2-DICHLOROBENZENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOCHLOROM,ETHANE 

BROMODICHLOROMETHANE 

BROMOFORM 

. BROMOMETHANE . 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

, ETHYLBENZENE 

METHYLENE CHLORIDE - ... .. _?- .• 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

5 

5 

5 

5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

6 

1 

1 

1 

1 

1 

2 

W-SW-3 W-SW-4 
12109197 12109/97 
971148-02 971148-03 
NORMAL NORMAL 
00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

UR UG/L 5 UR UG/L 5 

U UG/L 5 U . UG/L 5 

U UG/L 5 U UG/L 5 

UR UG/L 5 UR UG/L 5 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 . U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

UG/L 5 UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 2 U UG/L 2 -'-\-'.- -
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W-TB-111097 W-TB-121197 
I 12110/97 12111/97 II 
I 

971148-08 971148-15 
NORMAL NORMAL 
0.0% 00% 1000% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L , 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

UR UG/L 5 UR UG/L 

UR UG/L 5 UR UG/L 

U UG/L 5 U UG/L 

UR UG/L 9 L UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 1 U UG/L 

U UG/L 2 UG/L - - ... ' - -. - - -



-,_._-----, .. ,--
CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WHOBEN 

-
SAMPLE NUMBER. 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE' 
% SOLIDS: 
FIELD DUPLICATE OF: 

W-SW-3 
12109/97 
971148-02 
NORMAL 
00% . 

W-SW-4 W-TB-111097 
12109/97 12110/97 
971148-03 971148-08 
NORMAL NORMAL 
00% 00% 

- -,- -
w-TB-121197 
12111/97 
971148-15 
NORMAL 
0.0% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

VOLATILES 

STYRENE 1 U UG/L 1 U UG/L J U UG/L 1 U UG/L 

TETRACHLOROETHENE 0.8 J UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

TOLUENE 0.8 J UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

TRANS-1,2-DICHLOROETHENE 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

TRANS-1,3-DICHLOROPROPENE 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

TRICHLOROETHENE 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

VINYL CHLORIDE 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

XYLENES, TOTAL 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

- --
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1 1 

1000% 

RESULT QUAL UNITS 
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Brown & Root Environmental 

TO: 

FROM: 

SURJECT: 

MR. NEIL TEAMERSON DATE: 

LINDA KARSONOVICH COPIES: 

ORGANIC DATA VALIDATION- VOA 
CT0225, NA WC WARMINSTER 
SDG 120497 

SAMPLES: 20lWater/ 

OVERVIEW 

W-HN-65S1 
W-HN-65Il 
W-HN-6512 
W-HN-65D 
W-HN-65S2 
W-HN-211 
W-HN-21S 
W-HN-531 
W-HN-53S 
W-HN-53D 

W-HN-541 
W-HN-54D 
W-HN-54S 
W-HN-161 
W-HN-16D 
W-HN-16S 
W-HN-160 
W-TB-120497 
W-TB-12597 
W-RB-120497 

-:l R (ri:l P, n M R m! ;',: L~ " L- - I!J 1.5 n' ' 
i - J : I II' 
I' (,: III! Ii 

~Al[S:G"D~=~P~ENCE '! .~~ I i 
, 

~;:-i'!j ~111r\ 
, • __ J, I v;,~ 

DVFILE 

The sample set for CTO 225, SDG 120497, NAWC Warminster consists of seventeen (17) aqueous 
environmental samples, and three (3) aqueous quality control samples. The samples were analyzed for 
Target Compound List (TCL) low concentration volatih:~s. The field crew designated sample W-HN-16S 
for Matrix SpikelMatrix Spike Duplicate (MSIMSD) analyses. One field duplicate pair was included in the 
SDG: W-HN-16SIW-HN-160. 

The samples were collected by Brown and Root Environmental on December 4th, and 5th, 1997 and 
analyzed by Ceimic Corporation. All analyses were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QNQC) criteria CLP SOW 
OLC02.0 analytical and reporting protocols. 

All samples were successfully analyzed with the exception of those compounds qualifi~d as rejected. The 
findings offered in this report are based upon ·a general review of all available data including: data 
completeness, holding times, GCIMS 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 

• Initial and/or continuing calibration relative response factor (RRFs) less than the 0.05 quality 
control limit were reported for acetone, and 2-butanone. Nondetected and positive results were 
affected. Nondetected results were rejected, (UR), and positive results were qualified as biased, 
(L). 

Minor Problems 

• The sample bottles were labeled as having been preserved with HCl; however, all samples in 
this SDG had a pH > 2. All of the samples, with the exception ofW-HN-16S, were analyzed 
within 30 hours of the seven day holding time for non-preserved samples. Since the samples 
had been marked preserved, were refrigerated, and were kept from light until analysis, no 
qualifiers were applied to the samples with the exception ofW-HN-16S. Sample W-HN-16S 
was analyzed eleven (II) days after sample collection; therefore, the aromatic results were 
qualified as biased low for nondetected and detected results, (UL) and (L). 

• The following table summarizes the maximum concentration of volatile compounds detected in 
the field quality control blanks analyzed in this SDG. 

Compound 
Methylene Chloride 
Chloroform 

Maximum 
Concentration 

3 ~glL 
3~gIL 

Action 
Level 
30 ~glL 
15 ~gIL 

Dilution factors and aliquots used for analysis were taken into consideration during the 
application of all action levels. Positive results reported as false positives as a result of blank 
contamination for methylene chloride and chloroform were qualified as B. 

• Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified 
,as estimated, (J). The direction of bias cannot be determined. 

Continuing calibration percent differences (%Ds) exceeded the 25% quality control limit for 1,2-
dichloroethane, I, I ,2-trichloroethane, 1,2-dibromomethane, I, I ,2,2-tetrach loroethane, 1,2,4-
trichlorobenzene, and methylene chloride. No action was taken as all the compounds were nondetected. 

The following samples required dilution due to compounds exceeding the linear calibration range of the 
instrument. Results from the dilutions were transposed over the original sample results and used as the 
basis for validation for the mentioned compounds only. 
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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 Installation Restoration 
Program 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)." 

~<Z?:J ~~ oot Environmental 

Linda Karsonovich 
ChemistlData 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 



Saml2le. Coml2ound DF 
W-HN-I60 1,1, I-trichloroethane 5X 
W-HN-I61 trichloroethene 200X 
W-HN-I6S 1,1, I-trichloroethane 5X 
W-HN-53S I,I-dichloroethene 5X 
W-HN-6511 trichloroethene 5X 

tetrachloroethene 
W-HN-6512 trich loroethene lOX 

Results for sample W -HN-I6I were reported at a 100X dilution. 

The compound I,I,I-trichloroethane in sample W-HN-16S was reported over the linear range of the 
instrument. However, as the reported result was with a relative percent difference of 11.5% of the 
associated field duplicate (which was diluted), no qualifiers were applied. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Acetone, 2-butanone, and 2-hexanone had initial ami/or continuing 
calibration RRFs less than the 0.05 quality control limit. Methylene chloride and chloroform were detected 
in the laboratory method and/or field quality control blanks. Several volatile compounds exceeded the 
continuing calibration percent difference criteria. Sample W-HN-I6S was analyzed beyond holding time 
for non-preserved samples. 

Other Factors Affecting Data Quality: Samples may not have been properly preserved with Hel in the 
field. 
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Fraction 

Volatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown(s) 

trichloromonotluoromethane 
ethane. I ,2-dichloro-l, 1 ,2-tritluoro
ethane, I, I ,2-trichloro-l ,2,2-tritluoro 



CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 120497 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

W-HN-16D 
12105/97 
971131-18 
NORMAL 
00% 

RESULT QUAL UNITS 

_ ~LEN!iliillfRI~ - _2,_ 

Page 

W-HN-161 W-HN-16S W-HN-160 W-HN-211 
12105197 12105/97 12105/97 12104/97 
971131-17 971131-19 971131-20 971131-07 
NORMAL NORMAL NORMAL NORMAL 
00% 00% 00% 00% 

W-HN-16S 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

· 100 U UG/L 98 UG/L 110 UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 4 J UG/L 4 UG/L 1 U UG/L 

· 100 U UG/L 9 UG/L 11 UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 500 UR UG/L 25 UR UG/L 5 UR UG/L 5 UR UG/L 

· 500 U UG/L 25 UR UG/L 5 UR UG/L 5 UR UG/L 

· 500 U UG/L 25 U UG/L 5 U UG/L 5 U UG/L 

· 500 UR UG/L 25 UR UG/L 5 UR UG/L 5 UR UG/L 

· 100 U UG/L 5 UL UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1. U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 lJ UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 U UG/L 1 U UG/L 1 U UG/L 

· 100 U UG/L 5 UL UG/L 1 U UG/L 1 U UG/L .- - -• - ~/L2 _ _ UG 
_S_ -
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 120497 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

1 

1 

1 

1 

1 

4 

1 

1 

W-HN-16D W-HN-161 
12105/97 12105/97 
971131-18 971131-17 
NORMAL NORMAL 
00% 0.0% 

RESULT QUAL UNITS RESULT QUAL UNITS 

U U(;/L 100 U UG/L 

U UG/L 100 U UG/L 

U UG/L 100 U UG/L 

U UG/L 100 U UG/L 

U UG/L 100 U UG/L 

UG/L 2300 UG/L 

U UG/L 100 U UG/L 

U UG/L 100 U UG/L 
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W-HN-16S W-HN-160 W-HN-211 
12105/97 12105/97 12/04/97 
971131-19 971131-20 971131-07 
NORMAL NORMAL NORMAL 
00% 0.0% 00% 

W-HN-16S 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

5 UL UG/L 1 'U UG/L 1 U UG/L 

15 UG/L 17 UG/L 1 U UG/L 

5 UL UG/L 1 U UG/L 1 U UG/L 

5 U UG/L 1 U UG/L 1 U UG/L 

5 U UG/L 1 U UG/L 1 U UG/L 

13 UG/L 14 UG/L 1 U UG/L 

5 U UG/L 1 U UG/L 1 U UG/L 

5 UL UG/L 1 U UG/L 1 U UG/L 



CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 120497 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

__ lEN,.' .. 

W-HN-21S 
12104/97 
971131-08 
NORMAL 
0.0% 

RESULT QUAL UNITS 

Page 3 

W-HN-53D W-HN-531 W-HN-53S W-HN-54D 
12105/97 12/05/97 12105197 12105/97 
971131-13 971131-11 971131-12 971131-15 
NORMAL NORMAL NORMAL NORMAL 
0.0% 00% 00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

· 1 U UG/L 5 UG/L 3 UG/L t U UG/L I 

· 1 U UG/L 1 U UG/ll U UG/l 1 U UG/l 

· 1 U UG/l 1 U UG/ll U UG/ll U UG/l 

· 1 U UG/l OB J UG/l 07 J UG/ll U UG/l 

· 1 U UG/L 24 UG/l 53 UG/l 1 U UG/l 

· 1 U UG/L 1 U UG/L 1 U UG/ll U UG/L 

· 1 U UG/l 1 U UG/l 1 U UG/l 1 U UG/l 

· 1 U UG/L 1 U UG/L 1 U UG/l 1 U UG/l 

· 1 U UG/L 1 U UG/L 1 U UG/ll U UG/L 

· 1 U UG/L 1 U UG/l 1 U UG/ll U UG/l 

· 1 U UG/l 1 U UG/L 1 U UG/ll U UG/l 

· 1 U UG/L 1 U UG/L 1 U UG/ll U UG/l 

· 1 U UG/L 1 U UG/ll U UG/ll U UG/L 

· 5 UR UG/l 5 UR UG/l5 UR UG/l 5 UR UG/l 

· 5 U~ UG/l 5 UR UG/l5 UR UG/L 5 UR UG/l 

· 5 U UG/l 5 U UG/l5 U UG/l 5 U UG/l 

· 5 UR UG/l 5 UR UG/L 5 UR UG/l 5 UR UG/L 

· 1 U UG/l 1 U UG/l 1 U UG/l 1 U UG/L 

· 1 U UG/l 1 U UG/L 1 U UG/l 1 U UG/l 

· 1 U 'UG/l 1 U UG/L 1 U UG/ll U UG/l 

· 1 U UG/l 1 U UG/l 1 U UG/ll U UG/L 

· 1 U UG/L 1 U UG/l 1 U UG/l 1 U UG/l 

· 1 U UG/L 1 U UG/l 1 U UG/ll U UGIt 

· 1 U UG/ll U UG/l 1 U UG/ll U UG,I. 

· 1 U UG/L 1 U UG/l 1 U UG/l 1 U UG/l 

· 1 U UG/l 1 U UG/L 1 U UG/l 1 U UG/l 

· 1 U UG/l 1 U UG/ll U UG/ll U UG/L 

· 1 U UG/L 1 U UG/ll U UG/L 1 U UG/l 

· 1 U UG/l 1 U' UG/L 1 U UG/ll U UG/L 

· 1 U UG/l 1 U UG/l 1 U UG/L 1 U UG/L 

· 1 U UG/l 1 U UG/l 1 U UG/ll U UG/l 

· 1 U UG/l 1 U UG/L 1 U UG/l 1 U UG/L I .... ~ LM Ii - ~/l2_ ... UGt" _S" -
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SOG: 120497 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

1 

1 

1 

1 

1 

1 

1 

1 

W-HN-21S W-HN-53D 
12104/97 12105/97 
971131-08 971131-13 
NORMAL NORMAL 
00% 0.0% 

RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 
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W-HN-531 W-HN-53S W-HN-54D 
I 12105/97 12105197 12105/97 

971131-11 971131-12 971131-15 
NORMAL NORMAL NORMAL -
00% 00% ooak 

RESULT QUAL UNITS RESULT QUAL UNITS RESUL TQUAL UNITS 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 



CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 120497 

SAMPLE NUMBER: 
SAMPLE OA TE: 
LABORATORY 10: 

- aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

ETHANE 

_OROETHANE 

ETHANE 

HANE 

HENE 

BENZENE 

HLOROPROPANE 

ANE 

NZENE 

HANE 

OPANE 

NZENE 

NZENE 

rANONE 

ilETHANE_ 

DMETHANE 

DE 

:HLORIDE 

E 

'E 

JETHENE 

JPROPENE 

DMETHANE 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

5 

5 

5 

5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
_ ~LEN_ DRI~ - _2 
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W-HN-541 W-HN-54S W-HN-650 W-HN-6511 W-HN-6512 
12105/97 12105/97 12104/97 12104/97 12/04/97 
971131-14 971131-16 971131-05 971131-03 971131-04 
NORMAL NORMAL NORMAL NORMAL NORMAL 
00% 00% 00% 0_0% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

I 

U UG/L 1 U UG/L 1 U UG/L 12 UG/L 2 UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 16 UG/L 09 J UG/L 

U UG/L 1 U UG/L 1 U UG/L 25 UG/L 8 UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 

UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 

U UG/L 5 U UG/L 5 U UG/L 5 U UG/L 5 U UG/L 

UR UG/L 2 L UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 ., UG/L u 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 - U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 0_8 8 UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 UG/L 1 UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

U _ UG/L 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L - _GIL - - - ~/L 2- .U -8_ -
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 120497 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLOROETHENE. 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

1 

1 

1 

1 

1 

1 

1 

1 

W-HN-541 W-HN-54S 
12105/97 12105/97 
971131-14 971131-16 
NORMAL NORMAL 
00% 0.0% 

RESULT aUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L 1 
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W-HN-65D W-HN-6511 W-HN-6SI2 
12104/97 12104197 12104197 
971131-05 971131-03 971131-04 
NORMAL NORMAL NORMAL 
0.0% 00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 25 UG/L 5 UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 61 UG/L 92 UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 



-

CT0225 - NAWC WARMINSTER 
WATER DATA. 
CEIMIC CORPORATION 
SDG: 120497 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

IfiiliYLEttli°R llill 

W-HN-65S1 
12104197 
971131-02 
NORMAL 
0.0% 

RESULT QUAL UNITS 
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W-HN-65S2 W-RB-120497 W-TB-120497 W-TB-120597 I 

12104/97 12104/97 12104/97 12105/97 
971131-06 971131-09 971131-01 971131-10 
NORMAL NORMAL NORMAL NORMAL 
00% 00% 00% 00% I 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

· 1 UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 ·U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 5 UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 

· 5 UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 

· 5 U UG/L 5 U UG/L 5 U UG/L 5 U UG/L 

· 5 UR UG/L 5 UR UG/L 5 UR UG/L 5 UR UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1·· U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L I 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 3 UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U· UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L 

· 1 U UG/L 1 U UG/L 1 U UG/L 1 U UG/L ... ~ -13 - ~/L~ - II." - _I -
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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 120497 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

VOLATILES 

STYRENE 

TETRACHLORqETHENE 

TOLUENE . , 

-

TRANS-l,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

. VINYL CHLORIDE . 

XYLENES, TOTAL 

1 

1 

1 

1 
1 

1 

1 

1 

W-HN-65S1 W-HN-65S2 
12104197 12104197 
971131-02 971131-06 
NORMAL NORMAL 
00% 00% 

RESULT QUAL UNITS RESULT QUAL UNITS 

U UG/L 1 U UG/L 1 

U UG/L 7 UG/L 1 

U UG/L 1- U UG/L 1 

U UG/L 1 U UG/L 1 
-U UG/L 1 U UG/L 1 

UG/L 0.8 J .UG/L 1 

U UG/L 1 U UG/L 1 

U UG/L 1 U UG/L ·1 
. 
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W-RB-120497 W-TB-120497 - W=TB-120597 
12104/97 12104197 12105/97 -
971131-09 971131-01, 971131-10 
NORMAL . 'NORMAL NORMAL 
0,0% 00% 00% 

' .. 

RESULT QUAL UNITS. RESULT QUAL UNITS RESULT QUAL UNITS 

. 
U UG/L 1 U UG/L 1 U U.G/L 

U UG/L 1 U UG/L 1 U UG/L .-
U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 " U 'UG/L 

UG/L 1 
, 

U U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 

U UG/L 1 U UG/L 1 U UG/L 
r U UG/L 1 U. UG/L 1 U UG/L , 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I INORGANICS 

I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Data Qualifier Key: 

U 

B 

UL 

K 

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. 

Nondetected result IS considered biased low as a result of CRDL %R. 

Positive result is considered biased high as a result of CRDL %R. 
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~ 
Brown & Root Environmental 

INTERNAL CORRESPONDENCE 

C-49-01-8-131 

TO: N. TEAMERSON 

FROM: TERRI L. SOLOMON 

DATE: 

COPIES: 

JANUARY 22,1998 

DV FILE 

SUBJECT: 

SAMPLES: 

Overview 

INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CTO 225 - NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
SDG -WOS766 

4/Aqueous/ 

W-FB-121897 W-HN-591 W-HN-5901 W-RB-121897 

The sample set for SDG WOS766', NAWC Warminster, Warminster, Pennsylvania, consists of two (2) aqueous 
environmental samples, one (1) field blank (W-FB-121897) and one (1) rinsate blank (W-RB-121897). One (1) field 
duplicate pair (W-HN-591/ W-HN-5901) was included within this SDG. 

The above samples were analyzed for Target Analyte List (TAL) metals and cyanide. The samples were collected by 
Brown and Root Environmental on December 18, 1997 and analyzed by Ceimic Corporation under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and cyanide analyses 
were conducted using statement of work (SOW) ILM04.O. 

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/field blanks, 
interference check sample (ICS) results, matrrx spike results, laboratory duplicate results, field quplicate results, laboratorY 
control sample (LCS) results, ICP serra I dilution results, detection limits and analyte quantitation, 

All analyses, with the exception of mercury, were conducted using Inductively Coupled Plasma (ICP) methodologies. 
Mercury analysis was conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 

Major Problems - None. 



MEMO TO: 
DATE: 

Minor Problems 

• 

• 

• 

N. TEAMERSON C49-01-8-131 
JANUARY 22,1998 - PAGE 2 

I 
I 
I 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for chromium and zinc were> 
110% quality control limit. Positive results < 2X CRDL reported for the aforementioned analytes were I 
qualified as biased high, "K". 

The CRDL %R for lead was < 90% quality control limit. Nondetected results reported for the 
aforementioned analyte were qualified as biased low, "UL". 

The following contaminants were detected in the methodl preparationl field blanks at the following 
maximum concentrations: 

Analyte 
aluminum 
barium 
calcium 
iron 
manganese 
potassium 
sodium 
thallium 
zinC<1) 

Samples Affected: 

Maximum 
Concentration 
119.4 ug/L 
7.2 ug/L 
442.9 ug/L 
36.5 ug/L 
2.9 ug/L 
243.3 ug/L 
258.8 ug/L 
2.9 ug/L 
9.1 ug/L 

All 

(1) Maximum concentration found in a rinsate blank. 

Action 
Level - Aqueous 
597 ug/L 
36.0 ug/L 
2214.5 ug/L 
182.5 ug/L 
14.5 ug/L 
1216.5 ug/L 
1294 ug/L 
14.5 ug/L 
45.5 ug/L 

I 
I 
I 
I 
I 
I 

An action level of 5x the maximum contaminant level has been used to evaluate sample data for blank I 
contamination.. Sample aliquot size, weight, percent. solids, and dilution factors were taken into 
consideration when evaluating for blank contamination. Positive results < the action levels for aluminum, I 
calcium, iron, manganese, sodium, thallium and zinc have been 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. It should be noted that field quality control samples are not qualified I 
for field quality control blank contamination. 

A comparison of field duplicate pair, W-HN-591/ W-HN-590I, is contained in Appendix C. However, no validation actions 
are required as per Region III guidance. 

I 
I Executive Summary 

Laboratory Performance: The CRDL Standard analysis recoveries for several analytes were outside quality control limits. 
Several analytes were present in the laboratory method/preparation blanks. I 
Other Factors Affecting Data Quality: Several analytes were present in the field quality control blanks. I 

I 
I 



I 
I 
I 
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MEMO TO: N. TEAMERSON C-49-01-8-131 
DATE: JANUARY 22,1998 - PAGE 3 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Data 
Validation", Apnl 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 cnteria as specified in the I NFESC Guidelines ~~nd the Quality Assurance Project Plan (QAPP)." 

~ \. c / \\ 
I 

\) 1!:\AA 1.1. '--)l,JJY'fI. G"f\ . 
Brown and Root Environmental 
Terri L. Solomon 
Chemist 

I /-'// / 
//~0/ . 
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I 
I 
I 
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Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



-

CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WOS766 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10· 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

INORGANICS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

W-FB-121897 
12118/97 
971175-08 
NORMAL 
00% 

RESULT QUAL UNITS 

43.4 B UG/L 

1.7 U UG/L 

2.4 U UG/L 

3.0 U UG/L 

0.58 U UG/L 

0.30 U UG/L 

399 B UG/L 

4.6 U UG/L 

60 U UG/L 

5.8 U UG/L 

W-HN-591 
12118/97 
971175-05 
NORMAL 
00% 

RESULT QUAL UNITS 

634 B UG/L 

1.7 U UG/L 

24 U UG/L 

87.4 UG/L 

0.58 U UG/L 

0.30 U UG/L 

69300 UG/L 

15.9 K UG/L 

6.0 U UG/L 

5.8 U UG/L 
CYANIDE . 5.0 U UG/L 5.0 U UG/L 
IRON 19.7 B UG/L 77.8 B UG/L 
LEAD 1.6 UL UG/L 1.6 UL UG/L 
MAGNESIUM 127 U UG/L 18900 UG/L 
MANGANESE 1.9 B UG/L 3.9 B UG/L 
MERCURY 012 U UG/L 0.13 U UG/L 
NICKEL 6.3 U UG/L 6.3 U UG/L 
POTASSIUM 170 U UG/L 11100 UG/L 
SELENIUM 4.7 U UG/L 4.7 U UG/L 
SILVER 1.2 U UG/L 1.2 U UG/L 
SODIUM 221 B UG/L 18100 UG/L 
THALLIUM 1.9 U UG/L 1.9 . U UG/L 
VANADIUM 6.8 U UG/L 6.8 U UG/L 
ZINC 46 B UG/L 8.5 B UG/L 

- -- - - - - - --

Page 

W-HN-5901 W-RB-121897 
12118/97 12118/97 1 1 
971175-07 971175-06 
NORMAL NORMAL 
00% 0.0% 1000% 
W-HN-591 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

66.8 B UG/L 38.1 U UG/L 

1.7 U UG/L 1.7 U UG/L 

24 U UG/L 24 U UG/L 

83.2 UG/L 3.0 U UG/L 

0.58 U UG/L 0.58 U UG/L 

0.30 U UG/L 0.30 U UG/L 

63400 UG/L 436 B UG/L 

122 K UG/L 4.6 U UG/L 

6.0 U UG/L 60 U UG/L 

58 U UG/L 5.8 U UG/L 

5.0 U UG/L 50 U UG/L 

47.3 B UG/L 21.4 B UG/L 

16 UL UG/L 1.6 UL UG/L 

18100 UG/L 127 U UG/L 

2.9 B UG/L 2.9 B UG/L 

012 U UG/L 012 U UG/L 

6.3 U UG/L 6.3 U UG/L 

8760 UG/L 170 U UG/L 

4.7 U UG/L 4.7 U UG/L 

2.2 UG/L 1.2 U UG/L 

16300 UG/L 189 B UG/L 

19 U UG/L 2.1 B UG/L 

68 U UG/L 6.8 U UG/L 

3.9 U UG/L 9.1 K UG/L 

- - - - - - --
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Brown & Root Environmental 
INTE. AL CORRESPO 

U i ;-- ~ 5 - 3 1998 I 
L I 

TETRA TECH NUS 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

C-49-01-8-139 

N. TEAMERSON DATE: JANUARY 22,1998 . 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CTO 225 - NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
SDG -WSW10 

2/Aqueous/ 

W-HN-141 W-HN-14S 

The sample set for SDG WSW10, NAWC Warminster, Warminster, Pennsylv?lnia, consists of two (2) aqueous 
environmental samples. No field duplicate pairs were included within this SDG. 

The above samples were analyzed for Target Analyte List (TAL) metals' and cyanide. The samples were collected by 
Brown and Root Environmental on December 17, 1997 and analyzed by Ceimic Corporation under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QNQC) criteria. Metals and cyanide analyses 
were conducted using statement of work (SOW) ILM04.0. 

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 results, laboratory duplicate results, laboratory control sample (LCS) 
results, ICP serial dilution results, detection limits and analyte quantitation. 

All analyses, with the exception of mercury, were conducted using Inductively Coupled Plasma (ICP) methodologies. 
Mercury analysis was conducted using cold vapor AA. . 

Areas of concern with respect to data quality are listed below. 

Major Problems - None. 

Minor Problems 

• The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for lead was < 90% quality control 
limit. Nondetected results reported for the aforementioned analyte were qualified as biased low, "UL". 
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N. TEAMERSON C-49-01-8-139 I 
JANUARY 22,1998 - PAGE 2 

The following contaminants were detected In the method/ preparation blanks at the following maximum I 
concentrations : 

Maximum Action 
Analyte Concentration Level - Agueous 
aluminum 119.4 ug/L 597 ug/L 
barium 7.2 ug/L 36.0 ug/L 
calcium 442.9 ug/L 2214.5 ug/L 
iron 36.5 ug/L 182.5 ug/L 
manganese 2.9 ug/L 14.5 ug/L 
potassium 243.3 ug/L 1216.5 ug/L 
sodium 258.8 ug/L 1294 ug/L 
thallium 2.9 ug/L 14.5 ug/L 
zinc(1) 7.840 ug/L 39.2 ug/L 

Samples Affected: All 

(1) Maximum concentration found in an aqueous preparation blank. 

I 
I 
I 
I 
I 

An action level of 5x the maximum contaminant level has been used to evaluate sample data for blank I 
contamination. Sample aliquot size, weight, percent solids, and dilution factors were taken into 
consideration when evaluating for blank contamination. Positive results < the action levels for aluminum, 
barium, iron, manganese, potassium, thallium and zinc have been qualified, "8", as a result of blank I 
conta·mination. No action was taken for the remaining analytes since either the results were greater than 
the action level or were nondetects. . 

I 
The CRDL %Rs for chromium and zinc were> 110 % quality control limit. However, no validation actions were warranted 
as the sample results were either> 2X CRDL or were qualified as blank contamination. , . I 
Executive Summary 

Laboratory Performance: The CRDL Standard analysis recoveries for several analytes were outside quality control limits. I 
Several analytes were present in the laboratory method/preparation blanks. 

I 
Other Factors Affecting Data Quality: None. 

I 
I 
I 
I 
I 
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MEMO TO: N. TEAMERSON C-49-01·8·139 
DATE: JANUARY 22, 1998 • PAGE 3 

/ 
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)." 

I ~ i'~ c:J? S:~crmrc{) 
Brown and Root Environmental 
Terri L. Solomon /"" 

I che;2;// t 
I 
I 
I 
I 
I 
I 
I 
I 
,I 

I 
I 
I 

rown and Root Environmental 
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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CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: WSW10 

SAMPLE NUMBER: 
SAMPLE DATE· 
LABORATORY 10· 
aC_TYPE. 
% SOLIDS· 
FIELD DUPLICATE OF: 

INORGANICS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

- - - - -

Page 

W-HN-141 W-HN-14S 
12117/97 12117/97 1 1 1 1 1 1 
971172-12 971172-11 
NORMAL NORMAL 
00% 00% 1000% 1000% 1000% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL· UNITS RESULT QUAL UNITS 

38.1 U UG/L 744 B UG/L 

17 U UG/L 4.0 UG/L 

24 U UG/L 2.4 U UG/L 

112 UG/L 329 B UG/L 

058 U UG/L 0.58 U UG/L 

030 U UG/L 030 U UG/L 

65200 UG/L 27600 UG/L -
43.9 UG/L 27.1 UG/L 

60 U UG/L 60 U UG/L 

58 U UG/L 58 U UG/L 

6.0 UG/L 5.0 U UG/L 

291 UG/L 136 B UG/L -
16 UL UG/L 1.6 UL UG/L 

21100 UG/L 10700 UG/L 

135 B UG/L 53 B UG/L .. 

0.12 U UG/L on U UG/L 

18.7 UG/L 6.3 U UG/L 

1780 UG/L 960 B UG/L 

47 U UG/L 4.7 U UG/L 

1 9 UG/L 30 UG/L 

25900 UG/L 12200 UG/L 

1 9 U UG/L 3.7 B UG/L 

6.8 U UG/L 6.8 U UG/L 

60.7 UG/L 392 B UG/L 

- _ .. _ .. - - - - - - - -
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:Brown & Root Environmentat TETRA TECH NUS 

INTERNAL COR ENeE 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

C-49-01-8-074 

NEIL TEAMERSON DATE: . JANUARY 13, 1998 

SEAN NIXON COPIES: DVFILE 

INORGANIC DATA VALIDATION - TAL METALS and CYANIDE 
CTO 225 - NAWC WARMINSTER, PENNSYLVANIA 
SDGWHOBEN 

1/Aqueous 

W-HN-421 

The sample set for CTO 225, NAWC Warminster, Sample Delivery Group (SDG) WHOBEN, consists of 
one (1) aqueous environmental sample. The field crew did not specify the sample for Matrix Spike 
analysIs. . 

The sample was analyzed for Target Analyte List (TAL) metals and cyanide. The sample was collected by 
Brown and Root Environmental on December 11, 1997 and analyzed by Ceimic Incorporated under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAlQC) criteria. The 
metals and cyanide analyses were conducted according to Contract Laboratory Procedure (CLP) ILM04.0. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a general 
review of all available data includil)g data completeness, holding times, calibration data, laboratory 
method/ preparation blanks, interference check samples (ICS), matrix spike recoveries, laboratory 
duplicate results, post digestion spike recoveries, laboratory control sample (LCS) results, field duplicate 
results, ICP serial dilution results, detection limits, and analyte quantification. 

All metals analyses, with the exception of mercury, were conducted via Inductively Coupled Plasma (ICP) 
methodologies. Mercury analyses were conducted via Cold Vapor Atomic Absorption (CVM). The 
cyanide analyses were conducted via wet chemistry techniques. 

Areas of concern with respect to data quality are listed below. 
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The CRDL %R chromium was> 110% quality control limit. Positive results < 2X CRDL reported for the I 
aforementioned analyte were qualified as biased high, "K" 

The following contaminants were detected in'the methodl preparationl rinsate blanks at the following I 
maximum concentrations: 

Maximum Action 
Analyte Concentration Level - Agueous 
aluminum 119.4 ug/L 597 ug/L 
barium 7.2 ug/L 36.0 ug/L 
calcium 442.9 ug/L 2214.5 ug/L 
iron(2) 52.1 ug/L 260.5 ug/L 
manganese 2.9 ug/L 14.5 ug/L 
potassium 243.3 ug/L 1216.5 ug/L 
sodium(2) 269 ug/L 1345 ug/L 
thallium 2.9 ug/L 14.5 ug/L 
zinC<1) 7.840 ug/L 39.2 ug/L 

Samples Affected: All 

(1) 

(2) 

Maximum concentration found in an aqueous preparation blank. 
Maximum concentration found in a rinsate blank. 

I 
I 
I 
I 
I 

An action level of 5x the maximum contaminant level has been used to evaluate sample data for blank I 
contamination. Sample aliquot size, and dilution factors were taken into consideration when evaluating for 
blank contamination. Positive results < the action levels for aluminum, calcium, iron, manganese and zinc 
have been qualified, "B", as a result of blank contamination. No action was taken for the remaining I 
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. 

I 
The CRDL %R for zinc was> 110 % quality control limit. However, no validation actions were warranted as the sample 
results were qualified as blank contamination. 

I 
Matrix spike, laboratory duplicate and ICP Serial Dilution analyses were not included within this SDG. 

Executive Summary I 
Laboratory Performance: The CRDL Standard analysis recoveries for several analytes were outside quality control limits. I 
Several analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: Several analytes were present in the rinsate blank. I 

I 
I 
I 
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MEMO TO: N. TEAMERSON C-49-01-8-203 
DATE: JANUARY 30,1998 - PAGE 3 

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 
"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)." 

I ~,~ cl. CJ\~i" 
I 
I 
I 
I 
I 
I 
I 
I 
I 
.1 

I 
I 
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Brown and Root Environmental 
Terri L. Solomon 
Chemist 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



CT0225 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 122297 

SAMPLE.NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

INORGANICS 

ALUMINUM 

ANTIMONY 

ARSENIC. 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

W-HN-11S 
12123/97 
971185-18 
NORMAL 
00% 

RESULT QUAL UNITS 

179 B UG/L 

17 U UG/L 

2.4 U UG/L 

541 UG/L 

058 U UG/L 

030 U UG/L 

42000 UG/L 

14.5 K UG/L 

60 U UG/L 

5.8 U UG/L 

5.0 U UG/L 

29500 UG/L 

5.7 L UG/L 

16000 UG/L 

154 UG/L 

056 UG/L 

9.8 UG/L 

2490 UG/L 

4.7 U UG/L 

1 2 U UG/L 

45700 UG/L 

1.9 U UG/L 

6.8 U UG/L 

329 B UG/L 

Page 

W-HN-59S W -R B-122397 
12123/97 12123/97 1 1 1 I 
971185-14 971185-19 
NORMAL NORMAL 
00% 00% 1000% 1000% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS RESUL T QUAL UNITS 

694 B UG/L 652 B UG/L 

1.7 U UG/L 17 U UG/L 

24 U UG/L 24 U UG/L 

40.7 UG/L 30 U UG/L 

0.58 U UG/L 058 U UG/L 

0.30 U UG/L 030 U UG/L 

64400 UG/L 428 B UG/L 

7.5 K UG/L 4.6 U UG/L 

60 U UG/L 60 U UG/L 

5.8 U UG/L 58 U UG/L 

5.0 U UG/L 50 U UG/L 

121 B UG/L 521 UG/L 

16 UL UG/L 16 UL UG/L 

22900 UG/L 127 U UG/L 

9.6 B UG/L 1.9 B UG/L 

012 UL UG/L 076 UG/L 

78 UG/L 63 U UG/L 

2510 UG/L 170 U UG/L 

47 U UG/L 47 U UG/L 

2.0 UG/L 1 2 U UG/L 

13200 UG/L 269 UG/L 

1.9 U UG/L 1.9 U UG/L 

68 U UG/L 68 U UG/L 

9.1 B UG/L 65 B UG/L 

-'- -- - --------------
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