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1 .O INTRODUCTION 

In response to Contract Task Order No. 134 under Contract N62472-90-D-1298, Halliburton NUS Corporation 

(HNUS) is submitting this Area B Hydrogeologic Investigation Report for the Naval Air Warfare Center * 

(NAWC) located in Warminster, Pennsylvania (Figure l-l). This work is part of the Navy’s Installation 

Restoration Program (IRP), which is designed to identify contamination of Navy and Marine Corps facilities 

resulting from past operations and to institute corrective measures as appropriate. IRP activities are typically 

performed in four distinct phases. The first phase consists of a Preliminary Assessment (PA) followed by 

a Site Inspection (SI). The third phase is a Remedial Investigation/Feasibility Study (RI/FS), which is 

intended to characterize physical and chemical parameters and risks associated-with the facility. The last 

phase consists of remedial action designed to control and mitigate contamination. This report is prepared 

under Phase III IRP activities. 

In addition to meeting the objectives of the Navy’s IRP, the purpose of RI investigations is to meet the 

requirements of CERCLA (Comprehensive Environmental Response, Compensation, and Liability Act of 

1980), as amended by SARA (Superfund Amendments and Reauthorization Act of 1986). As such, RI 

investigations should address the nature and extent of contamination associated with hazardous substance 

releases at the facility that are not regulated and are not being investigated under the authority of the Clean 

Air Act, Clean Water Act, the Resource Conservation and Recovery Act (RCRA), and other Federal laws. 

1.1 PURPOSEOFREPORT 

Upon completion of the Phase II RI for NAWC Warminster, an RI report for Operable Unit 1 (O&l) was 

issued in April 1993 (Halliburton NUS, 1993a). OU-1 has been defined as ‘contaminated groundwater 

attributable to Areas A and B at NAWC Warminster in overburden and shallow bedrock aquifers. Findings 

of the Phase II RI for Area B included the detection of volatile organic compounds (VOCs) in overburden 

and shallow bedrock on NAWC Warminster property. In addition, sampling of offsite residential wells by the 

Navy within an approximate 3,000-foot radius of Area B identified VOCs in approximately 30 residential wells 

at concentrations above Maximum Contaminant Levels (MCLs) established under the Safe Drinking Water 

Act. The Area B hydrogeologic investigation was performed to further assess the potential impacts of Area B 

and past activities on NAWC property east of Area B on groundwater resources. 

039522/P l-l CT0 134 



DRAFT 
ACAD: 0: /DATA /CACD m59/9503060~ .DWG 03/06/95 -ID 

SITE LOCATION MAP 
NAWC WARMINSTER. PA 

0’ 
SCALE IN FEET 

FIGURE l-1 

Ak Halliburton NUS 
m\\~CORPORATION 

039522/P CT0 134 



DRAFT 

C 

The purpose of this report is to present the findings of the groundwater investigation conducted at NAWC 

Warminster for Area B. The results of this investigation will be used to support remedial design and action 

activities for groundwater in Area B, and to supplement upcoming Phase Ill Rf source area studies. 

1.2 AREABBACKGROUND 

Area B consists of Sites 5 (South Runway Landfill), 6 (Waste Pit No. 3), and 7 (Sludge Disposal Pits). The 

general layout of Area B is shown in Figure l-2. Site 5 is located under Housing Unit 401 in NAWC 

Warminster’s enlisted men’s housing area. Site 6 is south of the main runway and north of the patrol road 

near the eastern end of the facility. The location of Slte 7 is uncertain, as historical information is Isketchy 

and site investigation work performed to date has not positively identified the site. All sites are within the 

fenced NAWC Warminster perimeter. Groundwater and surface water flow and runoff are generally to the 

south for Area B. The history and status of this area is briefly discussed below. Detailed descriptions of 

the findings of earlier investigations within Area B are presented in the Phase II RI Report (Halliburton .NUS, 

- 1993a) and the Phase III RI Work Plan (Halliburton NUS, 1995). 

1.2.1 Description Pnd History 

1.2.1.1 South Runway Landfill - Site 5 

(3 

Site 5 is located south of the main runway and adjacent to a baseball field at NAWC Warminster. The site 

reportedly operated from 1955 to 1970 and was rediscovered during construction for the foundatiion of a 

housing unft (Unit 401). It is currently not know what, if any, removal of wastes occurred subsequent to this 

discovery. Site 5 reportedly consisted of up to six to eight disposal trenches in which paints, solvents, scrap 

metal, demolition debris, and asphalt were disposed. Each trench was reportedly 12 feet wide by 70 feet 

long and eight feet deep. EPIC photo analysis of Site 5 revealed two trenches (TR3 and TR5) approximately 

,175 to 260 feet long within the Site 5 area, underlying the current locations of two housing units (Figure l-2). 

The discrepancy between the reported and photo-identified number of trenches may be due to eil:her the 

two long trenches actually being the expression of several shorter trenches dug end-to-end, or may be the 

result of adding in the Site 6 trenches to the reported number for Site 5. Additional research will be 

s-=-i performed to address this question. 

Ilr After Site 5 was closed, two feet of fill was placed over the disposal area, and the area was reseeded. The 

Shenandoah Woods Navy townhouse complex was subsequently constructed in the vicinity of Site 5; within 

039522/P l-3 CT0 134 
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4 
100 feet of the site are about eight housing units. Navy housing unit 401 was constructed adjacenl: to and 

possibly over Site 5. 

1.2.1.2 Waste Pit No. 3 - Site 6 

P-” Site 6 reportedly consists of an unknown number of disposal pits or trenches on the northern side of the 

patrol road and the south side of the main runway, as shown in Figure 1-2. Three trenches (POSS TR4, 

t.4 

TRl 1 /TR12/POSS P7, and TR13) were identified within Site 6 in the EPIC report. Site 6 is north aB Site 5 

and northeast of Site 7. This site allegedly received paint, solvents, demolition waste, waste oils, flarnmable 

waste, and grease trap waste from 1960 to 1980. The site is currently wooded and construction debris has 

been observed on ground surface. To date, the extent of surface debris has not been charactelrized in 

detail, nor has sampling been performed to determine whether hazardous substances are present. The site 

covers an area of about 70,000 square feet. 

- Information regarding waste disposal operations for Site 6 is poor. An EPIC photo analysis for the site found 

evidence of several trenches within the Site 6 area. Site 6 is within 400 feet of the housing area described 

for Site 5 and about 900 feet from the facility boundary. 

1.2.1.3 Sludge Pits - Site 7 

#-.I 

Site 7 reportedly consisted of two disposal trenches that were used from 1950 to i955 to receive sludge 

from the wastewater treatment plant. The site is located south of the main runway. Two potential locations 

for Site 7 have been identified (Figure l-2). One location is near the southern base boundary, and was 

identified through EPIC photo analysis (POSS TR 6). The other potential location is due west of Site 6, 

based on recollections of base personnel. 

The trenches were reportedly 100 feet long by 12 feet wide and eight feet. deep., The trenches were 

reportedly backfilled with fill after each dumping episode. Upon site closure in 1955, the trenches were 

covered with two feet of soil, regraded, and reseeded. There is a possibility that both sites received sludges 

during separate time periods. 
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2.0 AREA B HYDROGEOLOGIC INVESTIGATION 
- 

2.1 SCOPE OF INVESTIGATION 

The tasks performed during the Area B Hydrogeologic Investigation are described in the Work Plan 

Addendum for Area B Hydrogeologic Investigation (Halliburton NUS, 1993b) and subsequent Technical 

Memoranda. The scope if field work included in this project includes: 

Cu 
0 

0 

l Sampling and analysis of 49 monitoring wells and 2 groundwater extraction wells. 

0 

I(-, 

0 

“-r 

0 

2.1.1 

Drilling, logging, installation, and development of 27 monitoring wells at ten cluster locations 

during the first phase of the investigation (well clusters HN-1 through HN-10). 

Drilling, logging, installation, and development of 16 additional monitoring wells at seven 

locations during Focused RI for Groundwater Investigation activities (well clusters HN-35 through 

HN-40 and well cluster HN-49). 

Sampling and analysis of ten subsurface soil samples (one from each original cluster location) 

obtained from the soil/bedrock interface. 

Performing three rounds of static water level measurements. 

Conducting a long-term (1 month) water level study at three monitoring well clusters. 

Conducting a long-term (72-hour) pumping test. 

Previous Well Installation lnforination 

Previous hydrogeologic investigations of Area B have concentrated solely on the shallow (less than 50 feet 

in depth) groundwater beneath this area. Prior to the present study, a total of 17 monitoring wells had been 

installed to investigate the groundwater. The depths of these wells range from 7 to 50 feet, with a mean 

depth of 26 feet. Table 2-l provides coristruction details for these wells. 

2-1 CT0 134 
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TABLE 2-l 

AREA B 
WELL CONSTRUCTION SUMMARY 

AREA B HYDROGEOLOGIC INVESTIGATION 
NAWC WARMINSTER, PENNSYLVANIA 

Well 
Elevation (Feet) Borehole Monitored Well Estimated 

Depth IntervaP Diameter Yield Well Tvpe 
Ground Top of Casing (Feet) (Feet) (Inches) kwm) 

NEWLY INSTALLED MONITORING WELLS 

I I I I I I I 

HN-07D. 1 350.23 1 350.59 I 201 1 144-,162. 1 4 I <l 1 bedrock 

HN-08s 355.03 356.07 54 29 - 48 4 co.5 bedrock 

HN-081 354.83 356.23 78 60 - 78 4’ ‘6 bedrock 

HN-08D r 354.63 355.55 178 157 - 178 4 11 bedrock 

HN-09s. 351.73 355.01 52 29 - 52 4 . 9 bedrock 

HN-091 i 351.73 354.32 103 75 - 103 4 co.5 bedrock 

HN-OSD- 351.73 353.98 202 138 - 161 4 17 bedrock 

HN-1 OS .’ 331.05 331.05 54 26 - 40 4 22 bedrock 

HN-101 il 331.17 331.17 112 80 - 101 4 22 bedrock 

HN-1OD. 1 330.89 330.89 254 225-245 1 4 1 <l i bedrock 
-7 
I 

-- 

-- 

-- 

-..- 

-  

“_ 

-  

-  
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TABLE 2-l (Continued) 
AREA B 
WELL CONSTRUCTION SUMMARY 
AREA B HYDROGEOLOGIC INVESTIGATION 
NAWC WARMINSTER, PENNSYLVANIA 

Well 
Diameter 
(Inches) 

Estimated 
Yield 
(cw-4 

Well 
Elevation (Feet) Borehole Monitored 

. Depth Interval”’ 
Ground Top of Casing (Feet) (Feet) 

Well1 Type 

2 1 bedrock 

2 bedrock 
-- 

bedrock 2 

bedrock 2 2 
I I I I 

HN-3612 $1 341.22 I 342.68 I 151 1 101 - 115 2 <l bedrock 

HN-36D, 1 341.22 1 341.94 1 1 133-147 I 2 I 1 bedrock 
-- 

bedrock HN-371 s; 336.98 338.90 159 75 - 103 2 2 

HN-37D. 336.98 338.42 116- 141 2 3 

HN-38 +d 327.53 329.16 119 97-119 2 5 

HN-39 ‘< 326.28 326.71 150 125 - 150 2 cl 

HN-40S i 353.97 354.74 69 55 - 69 2 3 

HN-401 t’ 353.53 355.12 133 88-114 2 Cl 

HN4ODd 352.97 355.07 161 120 - 148 2 2 

HN-49S.L 351.51 352.72 51 36 - 51 2 <l 

HN-491 v 351.56 352.45 102 55 - 75 2 1.5 

beclrock 

bedrock 
-- 

bedrock 

bedrock 

beclrock 
-- 

bedrock 
-- 

bedrock 

bedlrock 

HN-49D 1 351.51 1 352.96 I 152 1 118-135 1 2 1 2 1 bedrock 1 

PREVIOUSLY INSTALLED WELLS 

1 BG-1 1 362.80 1 362.63 1 18 /I.- 1 7 - 15.9 1 2 1 -- overburden 

. 1 BG-7 1 NA 1 368.11 1 37,-l 18.5-37* 1 6 1 co.5 bedrock 

1 DG-7 1 338.60 1 338.29 1 15.5 1 5.6 - 15.05 I 2 1 -- overburden 

overburden 

overburden 

overburden 
-- 

bedrock 

bedrock 

bedrock 

bedrock 

DG-25 1 NA I 338.17 I 41 1 21 -41” 1 6 I 1 bedrock 

1 DG-27 1 NA 1 338.38 1 13.2 _ 1 6.2 - 13.2 1 4 1 0.5 overburden 
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TABLE 2-l (Continued) 
AREA B 
WELL CONSTRUCTION SUMMARY 
AREA B HYDROGEOLOGIC INVESTIGATION 
NAWC WARMINSTER, PENNSYLVANIA 

M.. 

- 

Elevation (Feet) Borehole Monitored Well Estimated 
Well . Depth Interval(‘) Diameter Yield Well Type 

Ground Top of Casing (Feet) (Feet) (Inches) (gw-0 
MW-05 NA 328.53 35 25 -35" 6 >7 bedrock 

MW-06 NA 331.84 50 18 - 50* 6 >5 bedrock _ 
MW-08 NA 328.30 7 / 2-7 4 __ overburden 

MW-09 NA 327.81 7 >’ 2-7 4 co.5 overburden 

* Well completed as open borehole in bedrock. 
(1) The monitored interval is measured from ground surface and is equivalent to the sand-packed interval 

for wells installed with a screen and riser pipe. For the wells completed as open boreholes in bedrock 
(designated by an asterisk [*I), the monitored interval is equivalent to the length of the open borehole. 

NA - Not Available 

1 

-- 

-. 
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2.2 MONITORING WELL INSTALLATION 

Monitoring wells were installed at various locations during the Area B Hydrogeologic Investigation in order 

to further quantify the hydrogeologic conditions throughout the area and to further delineate the nature and 

extent of groundwater contamination discovered during the previous investigations. Well clusters were 

installed upgradient and downgradient of Sites 5, 6, and 7 in order to evaluate the impact of these @es on 

the local groundwater quality. Additional well clusters were installed along the NAWC boundary with Casey 

Village in order to obtain hydrogeologic and analytical data to fully define groundwater conditions in this 

area. Finally, well clusters were installed at several locations to provide hydraulic head data from selected 

stratigraphic intervals during the Area B pumping test. 

A total of 4.3 monitoring wells were installed during the hydrogeologic investigation. The locations of these 

wells, as well as the previously installed wells, are illustrated in Figure 1-2. The monitoring wells were 

generally installed in clusters, to define both vertical and lateral trends in groundwater conditions. The well 

clusters consisted of shallow, intermediate, and deep bedrock wells at all locations. No overburden wells 

were installed as part of this investigation, as the focus of the study was the bedrock aquifer. Overburden 

wells installed during previous investigations are present at some cluster locations. The number and depth 

of wells installed at a location was dependent on the presence of any pre-existing wells at the location and 

on the data gaps identified during the scoping of the investigation. Rationale for the new wells was 

presented in the Work Plan Addendum for Area B Hydrogeologic Investigation (Halliburton NUS, ,l993b). 

The monitoring wells were designed and installed to monitor the most significant water-bearing zone within 

a designated interval. The highest yielding zone typically was considered the most significant water-bearing 

zone within the designated target interval. If the interval contained several zones of similar yields, the results 

of ‘the geophysical program (described below) were used to select the most appropriate interval to be 

screened. 

In general, the target intervals for the well installation were from the top of bedrock to a subsurface depth 

of 50 feet for the shallow bedrock wells, from a subsurface depth of 50 to 106 feet for the intermediate wells, 

and from a subsurface depth of 100 to 150 feet for the deep wells. For cluster HN-10, the respective target 

intervals were the top of bedrock to 50 feet, 50 to 150 feet, and 150 to 250 feet. These target intervals were 

established based on observations from both the current and previous investigations at NAWC Warminster 

that indicated that the Stockton Formation beneath the site generally consists of highly fractured bedrock 

to a subsurface depth of approximately 50 to 60 feet, and a iess fractured, more competent bedrock below 

this depth. The target intervals were based upon the goal of obtaining discrete samples in order to 

determine the vertical distribution of the hydraulic head and to define the vertical extent of contamination. 

039522/P 2-5 CT0 134 
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These target intervals, however, were used only as general guidelines. The actual depth of each monitoring 

well was based upon the depth that significant water-bearing zones were encountered. 

The boreholes for each monitoring well were drilled, using air hammer methods, until a significant 

water-bearing zone within the appropriate target interval was encountered. If no significant zones were 

encountered, the boreholes were drilled up to an additional 50 feet in an attempt to encounter prospective 

intervals to be monitored. The lithologies encountered during the drilling of the boreholes and the depth(s) 

and approximate yields of the water-bearing zones were recorded by a Halliburton NUS field geologist. 

Copies of the field boring logs are included in Appendix A. 

Geophysical tools were run in most boreholes to determine subsurface conditions, including lithology, 

fractured intervals, water-entry or exit zones, and vertical direction of groundwater flow. The overall purpose 

of running the borehole geophysics was to assure that each well would be completed over the optimal or 

most appropriate stratigraphic interval. For the deepest borehole at each location, the geophysical logs 

generated included caliper, natural gamma, single-point resistivity, fluid temperature, and fluid resistivity logs. 

In selected boreholes, brine tracing logs were also run to determine vertical movement patterns of water 

within the borehole. Generally, only the caliper log was run in the shallower bedrock borehole( to identify 

or confirm the depths of the fractured intervals as noted in the drilling log. A downhole video camera was 

run in selected boreholes to observe the lithology and to identify the nature of the fractured intervals and/or 

water-bearing zones as identified through the various geophysical logs. 

Monitoring wells at clusters HN-1 through HN-10 were constructed with 4-inch-diameter, flush-joint and 

threaded Schedule 40 PVC well casing and 4-inch-diameter, Schedule 40, 0.020-inch slotted well screen 

fitted with a bottom cap. Monitoring wells at clusters HN-85 through HN-40 and at HN-49 were constructed 

with- similar materials except the wells are 2 inches in diameter. For each well, the space between the 

bottom of the borehole and the bottom of the well (ii any) was sealed with bentonite to the bottom of the 

desired monitoring interval, and with No. 2 quartz sand from that point to the bottom of the screen. The 

annular space between the well screen and the borehole was packed with No. 2 quartz sand to the top of 

the desired monitoring interval. The annular space from the top of the sand pack to the bottom of the 

surface casing was sealed with bentonite, and the annular space inside the surface casing was sealed with 

a bentonite-cement grout. Well construction details are summarized in Table 2-l ; well construction diagrams 

are included in Appendix B. 

The monitoring wells were developed a minimum of 48 hours after installation with a submersibie pump. 

The groundwater temperature, pH, conductivity, and turbidity were monitored during development. The 

drawdown was monitored with an electronic sounding device to ensure that the pumping rate did not 

-- 

- 

.- 

-, 

-- 

- 

- 
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exceed the yield of the well. The amount of water developed from the wells was dependent upon their yield 

and the time needed for the monitored parameters to stabilize. In general, the wells were developed until 

the parameters from three consecutive samples taken at l&minute intervals fell within 10 percent of one 

another. 

2.3 GROUNDWATER SAMPLING 

Sampling and analysis of groundwater was conducted to determine groundwater quality conditions in the 

vicinity of Area B and the-portion of the base between Area B and Casey Village. All bedrock monitoring 

wells were sampled. The primary groundwater sampling program was conducted during January 1994. A 

total of 36 monitoring wells were sampled, including the 27 newly installed screened wells at clusters HN-1 

through HN-10 (7 shallow bedrock, 10 intermediate bedrock, and 10 deep bedrock), and 9 pre-existing 

shallow, open-borehole bedrock wells. Sampling of an additional 15 monitoring wells occurred during 

August, September, and December, 1994 and in January and February of 1995, as well clusters HN-35 

P-- through HN40 and HN-49 were installed. 

P-. 

The groundwater sampling and analysis program and sampling procedures are described in the Work Plan 

Addendum (Halliburton NUS, 1993b) and the Quality Assurance Project Plan (Halliburton NUS, 1993c) for 

Area B Hydrogeologic Investigation. All wells were purged prior to sampling. Wells with yields of ‘1 gallon 

per minute or greater were purged of a minimum of three well volumes of groundwater and until the 

monitored parameters (pH, temperature, conductivity) of three consecutive 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. Wells with yields of less than 1 gallon per minute were 

purged dry and allowed to recover overnight to the pre-pumping static water level prior to sampling. All 

wells were sampled with decontaminated, stainless-steel, bottom-loading bailers. 

All groundwater samples were analyzed for low-concentration volatile organics. Selected samples were 

analyzed for Target Analyte List (TAL) metals (total and dissolved phases) and Target Compound List (TCL) 

semivolatile organics and PCBs/pesticides. Table 2-2 identifies the analyses performed for each monitoring 

well. Field measurements collected during sampling included pH, temperature, and conductivity. These 

parameters were recorded on sample log sheets, which are contained in the project files. 

Groundwater samples were stored in coolers and submitted daily to a Naval Energy and Environmental 

Support Activity (NEESA)-approved laboratory using Contract Laboratory Program (CLP) methods. Quaiity 

control samples, including field duplicates, trip blanks, and rinsate blanks, were collected and analyzed as 
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TABLE 2-2 

GROUNDWATER SAMPLING SUMMARY 
AREA B HYDROGEOLOGIC INVESTIGATION 

NAWC WARMINSTER, PENNSYLVANIA 

HN-8 HN-81 X 

HNSD X 

HN-9S X X 

HN-9 HN-91 X X X X 

HN-98 X X 

039522/P 28 CT0 134 



DRAFT 

TABLE 2-2 (Continued) 
GROUNDWATER SAMPLING SUMMARY 
AREA B HYDROGEOLOGIC INVESTlGATlON 
NAWC WARMINSTER, PENNSYLVANIA 

Cluster 
Location 

HN-10 

Analysis 

Low- 
Well Concentration TCL TAL Metals 

Volatile Semivolatile (Total and PCBs/ Engineering 

Organics 
Pesticides 

Filtered) - 
Parameters, 

Organics 
HN-1 OS X X 

HN-101 X X 

HN-1 OD X X 

DG-18 X. 

Other Wells 
DG-19 X 

DG-25 X 

EW12 X 

EW14 X 

NS Not Sampled 
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required by NEESA Level D sampling protocol and as specified in the Work Plan Addendum and Quality 
- 

Assurance Project Plan for Area B Hydrogeologic Investigation. 

The analytical results of the groundwater sampling are summarized and discussed in Section 4. Appendix C 

contains the complete analytical results for the groundwater sampling performed during the Area B 

Hydrogeologic Investigation. 

-. 

- 

2.4 SUBSURFACE SOIL SAMPLING -- 

Subsurface soils were sampled and analyzed at cluster locations HN-1 through HN-10 in order to evaluate 

each location as a potential source area for groundwater contamination. One subsurface soil sample was 

obtained from,the soil/bedrock interface at each cluster location. At most locations, hollow-stem augers 

fitted with a center plug were advanced to near the soil/bedrock interface (as determined during the 

installation of the monitoring well surface casings). The center plug was withdrawn, and the samples were 

obtained with a standard 2-inch by 24-inch, stainless-steel, split-spoon sampler. At cluster locations HN3 - 

and HN-7, the soil samples were obtained with a hand auger. All samples were analyzed for TCL volatiles 

and TAL metals. The sampling depths and analytical parameters for the samples are summarized in 

Table 2-3. 

- 
The analytical results of the soil sampling are summarized and discussed in Section 4. Appendix C contains 

the complete analytical results for the soil sampling performed during the Area B Hydrogeologic 

Investigation. 

2.5 WATER-LEVEL MEASUREMENTS 

Three comprehensive rounds of water levels were obtained from the Area B monitoring wells. The rounds 

,were taken on April 27, August 17, and December 13, 1994. The water levels were obtained using a 

calibrated M-Scope, marked to 1 /lOOth of a foot, and were taken from marked points on the top of each 

well casing. Each comprehensive round of water levels was obtained within a time period of approximately 

3 hours in order to minimize the effects of short-term water level fluctuations. The water level data obtained 

during the three rounds of measurement are presented in Table 2-4. 

A long-term (l-month) groundwater-level monitoring program was conducted in selected Area B wells in 

order to investigate the duration and magnitude of short-term versus iong-term water level fiuctuations, to 

determine the response of the aquifer to precipitation events, to determine the effects of nearby pumping 

-* 

- 

- 
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TABLE 2-3 

SOIL SAMPLING SUMMARY 
AREA 6 HYDROGEOLOGIC INVESTIGATION 

NAWC WARMINSTER, PENNSYLVANIA 

TAL Metals 

CT0 134 
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TABLE 2-4 

AREA B 
MONITORING WELL GROUNDWATER ELEVATIONS 

NAWC WARMINSTER, PENNSYLVANIA 

Monitored Reference April 27, 1994 August17,1994 December13,1994 
Well Interval" Elevation'*) Statict3' 1 Elevation'*) Staticf3' Elevation'*' Statici3) Elevation'" 

-. 

NAWC MONITORING WELLS 

BG-07 18-37 '368.11 20.27 347.84 24.15 343.96 24.67 343.44 

DG-17 17-38 347.64 11.16 336.48 17.19 330.45 16.08 331.56 

DG-18 22 -27 343.99 9.42 334,57 15.22 328.77 14.38 329.61 

DG-19 22 -47 346.25 11.37 334.88 16.65 329.60 16.60 329.65 

DG-20 18-32 333.20 6.16 327.04 9.01 324.19 7.55 325.65 

DG-21 15-33 338.89 4.39 334.50 10.62 328.27 9.10 329.79 

DG-25 21 -41 338.17 4.96 333.21 10.48 327.69 9.45 328.72 

DG-27 6 - 13 338.38 3.24 335.14 10.18 328.20 8.60 329.78 

MW-05 25 - 35 328.53 7.76 320.77 9.69 318.84 8.30 320.23 

MW-06 18-50 331.84 9.73 322.11 12.06 319.78 10.43 321.41 

HN-011 68 - 92 369.28 21.76 347.52 26.00 343.28 26.50 342.78 

HN-OlD 108-127 369.02 32.62 336.40 -37.85 331.17 38.01 331.01 

HN-021 85 - 104 339.63 18.37 321.26 20.40 319.23 18.95 320.68 

- HN-02D 116 -133 340.18 19.13 321.05 21.01 319.17 19.60 320.58 

HN-031 81 -102 334.71 13.79 320.92 15,67 319.04 14.23 320.48 

HN-03D 115 - 140 335.26 15.38 319.88 16.93 318.33 15.70 319.56 

HN-04S 20 -37 367.27 13.58 353.69 17.17 350.10 16.18 351.09 

HN-041 55 -73 367.93 14.46 353.47 18.16 349.77 17.60 350.33 

HN-04D 105 -124 367.65 28.51 339.14 33.05 334.60 31.99 335.66 

HN-0% 36 -55 339.11 7.72 331.39 9.99 329.12 10.68 .328.43 

HN-051 70 - 88 337.70 6.70 331.00 9.17 328.53 8.93 328.77 

HN-05D 180 -204 338.30 9.31 328.99 13.45 324.85 13.90 324.40 

HN-OGS 30 -53 345.62 14.87 330.75 16.70 328.92 16.25 329.37 

HN-061 80 - 103 345.52 11.77 333.75 14.34 331.18 14.05 331.47 

HN-06D 134 -154 345.54 12.64 332.90 14.81 330.73 14.58 330.96 

- 

- 

- 

- 

- 

- 
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TABLE 2-4 (Continued) 
AREA B 
MONITORING WELL GROUNDWATER ELEVATIONS 
NAWC WARMINSTER, PENNSYLVANIA 

DRAFT 

Well Monitored Reference 
Interval”’ Elevation”) 

HN-07s 1 29 - 45 

HN-071 1 64 - 85 

HN-081 1 60 - 78 

HN-08D 157 - 178 

* 

HN-09s 29 - 52 

HN-091 75 - 103 

HN-09D 138 - 161 

* 

HN-10s 26 - 40 

HN-101 80 - 101 

tiN-1OD 1 225 - 245 330.89 1 36.49 1 294.40 1 38.19 1 292.70 1 37.60 1 293.29 1 

April 27, 1994 August 17, 1994 December 13, 1994 

I-i Staticc3’ Elevation’*) Statict3’ Elevation’*’ Static”) Elevation’*’ 

352.86 20.51 332.35 23.43 329.43 22.65 

352:54 20.83 331.71 23.45 329.09 22.80 

350.59 19.65 330.94 21.28 329.31 21.10 

356.07 21.34 334.73 26.25 329.82 26.35 

356.23 28.79 327.44 33.41 322.82 32.65 

355.55 26.55 329.00 30.68 324.87 

355.01 20.67 334.34 24.65 330.36 

354.32 22.84 331 Ala 25.59 328.73 

353.98 23.56 330.42 25.45 328.53 25.25 

331.05 12.97 318.08 14.12 316.93 12.88 

331.17 18.71 312.46 19.25 311.92 18.55 

I 

HN35S 35 - 48 338.69 NA NA 11.49 327.20 8.93 HN351 87 - 105 338.69 NA NA 20.61 318.08 18.04 
329.76 3 
320.65 

HN-35Dj 115 - 130 1 338.85 1 NA 1 NA 1 19.88 1 318.97 I 18.45 I -320.401 

HN-3611 81 - 99 342.76 NA NA 22.43 320.33 21 .oo 

HN-3612 100 - 114 342.68 NA NA 23.30 319.38 21.83 
I I I I I I I I 

HN36D 1 133 - 147 1 341.94 1 NA 1 NA 1 19.29 1 322.65 1 19.45 1 322.49 I 

HN371 75 - 103 338.90 NA NA 

HN-37D 116 - 141 338.42 NA NA 

HN-38 97 - 119 329.16 NA NA 

HN-39 125 - 150 326.71 NA NA 

HN4OS 55 - 89 354.74 NA NA 

HN-401 88 - 114 355.12 NA NA 

HN-4OD 120 - 148 355.07 NA NA 

HN-49s 36 -51 352.72 NA NA 

HN-491 55 - 75 352.45 NA NA 

HN49D 118 - 135 352.96 NA NA 
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TABLE 2-4 (Continued) 
AREA B 
MONITORING WELL GROUNDWATER ELEVATIONS 
NAWC WARMINSTER, PENNSYLVANIA 

- 

Monitored Reference April 27, 1994 August 17, 1994 December 13, 1994 
Well Interval”) Elevation(*) Static(S) Elevation(*) Static@) Elevation@) Static(3’ Erevation’2) 

CASEY VILLAGE RESIDENTIAL WELLS 

10 90 351.35 NA NA 9.68 341.67 NA NA 

19 120 351.89 NA NA 18.83 333.06 NA NA’ 

21 61 344.74 NA NA 17.00 327.74 NA NA 

24 105 349.32 NA NA 13.88 335.44 NA NA 

26 77 354.98 NA NA 22.20 332.78 NA NA 

29 81 354.97 NA NA 25.52 329.45 NA NA 

31 100 352.06 NA NA 24.53 327.53 NA NA 

36 85 350.44 NA NA 19.05 331.39 NA NA 

40 122 354.52 NA NA 26.30 328.22 NA NA 

45 81 355.35 NA NA 26.28 329.07 NA NA 

49 94 350.79 NA NA 22.16 328.63 NA NA 

(‘I feet below ground surface 
‘2) feet above mean sea level 
I31 feet below reference elevation -. 

-- 

- 

- 
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wells on groundwater levels, and t6 provide data to be used for the design of an Area B aquifer pumping 

test. 

For the long-term monitoring program, water-level recording instruments equipped with pressure transducers 

were installed in the shallow, intermediate, and deep monitoring wells at clusters HN-3, HN-5, and HN-7, and 

in the deep monitoring well at cluster HN-9 (see Figure l-2). These instruments recorded the static water 

levels from March 28’or March 31, 1994 to April 27, 1994. Water levels were obtained at 15 miniRe intervals 

for each well. The water level data obtained during the long-term monitoring program is discussed in 

Section 3 arid presented in graphic form in Appendix D. 

2.6 LONG-TERM (72-HOUR) PUMPING TEST 

A long-term pumping test was conducted in Area B during August 1994. The various components of the 

pumping test included: 

Conducting a stepdrawdown test to determine the optimum pumping rate for the long-term test. -. 

Collecting trend measurements of area water-level elevations for an approximately 72-hour period 

prior to the test to determine if any baseline corrections should be made to the measured 

groundwater elevations. 

Conducting the long-term (72-hour) pumping test. 

Conducting time-series sampling of the groundwater from the pumping well at intervals of 

approximately 10, 100, 1000, and 4300 minutes’into the test. 

Measuring atmospheric pressure and precipitation during the test to investigate any atmospheric 

effects on groundwater levels. 

The Final Technical Memorandum - Area 6 Pumping Test Plan (Hallibutton NUS, 1994) provides a detailed 

description of the pumping test technical approach and procedures. The pumping test results are described 

in Section 3 of this report. Drawdown graphs and calculations are presented in Appendix E.2 

039522/P 2-l 5 CT0 134 
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3.0 GEOLOGIC AND HYDROGEOLOGIC CONDITIONS 
I”- 

3.1 AREA B GEOLOGY 

The geology of Area B consists of a thin veneer of residual soils overlying sedimentary bedrock of the 

.%..A 

Fn* 

Stockton Formation. The soils consist of primarily of silt and clay, with some- sand, and extend to an 

average depth of about 10 feet below ground surface. The transition from soils to competent bedrock 

occurs gradually over a distance of about 5 to 10 feet typically, due to the effects of weathering on the 

bedrock surface. 

The bedrock surface slopes across Area B to the south and southeast as shown in Figure 3-1, mimicking 

ground topography. Along the southeastern base boundary near Casey Village, the bedrock surface slopes 

to the west and southwest, towards the topographic and bedrock surface low that bisects the enlisted man’s 

housing area and runs along the southern edge of Area B. There is a minor depression in the bedrock 

surface around well cluster HN-49. Whether this depression is a localized low or trends towards cluster 

HN05 (or somewhere else) is not known at this time. 

The bedrock of the Stockton Formation consists of alternating sequences of fine- and coarse-grained, gently 

dipping rock units. Lithologic units vary in thickness from less than a foot to a maximum observed thickness 

of about 60 feet within Area B. The fine-grained lithologies are described as mudstones and consist Iprimarily 

of reddish-brown siltstones and shales. Coarser-grained rock units include fine- to coarse-grained arkosic 

sandstones that range in color from reddish to brown to gray-green. Well defined, gradational fining-upward 

sequences were encountered in some areas; in other areas fairly sharp transitions between sandstones and 

mudstones were identified. 

.- 
Bedding within the Stockton Formation strikes approximately north 71 o east and dips approximately 5” to 

8” to the northwest. This dip of the rock units is approximately opposite to the overall topographic slope 

of the ground surface within Area 8. Beds encountered at shallow (< 100 to 150 feet) depths within Sites 5 

and 6 outcrop to the south, near the southern boundary of NAWC. Figure 3-2 shows the locations for three 

geologic cross sections developed for Area B and the southeastern base boundary. The cross secltions are 

p1, shown in Figures 3-3, 34, and 3-5. These cross sections are generalized interpretations of sulbsurface 

conditions and are based on boring log and geophysical log information. The interpretations in some cases 

combine several individual beds of minor thickness into larger lithologic units, based on the overall dlominant 

characteristics of a given sequence. 

039522/P 3-l CT0 134 
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individual rock units vary both in thickness and in areal extent, with some lithologies extending for siignificant 

distances across Area B and others pinching out within relatively short distances. Thicker beds typically 

extend laterally for greater distances than the thinner beds, which tend to be localized in areal extent. The 

relationship between bedding thickness .and areal extent can be seen in all three cross sections. Finer 

grained beds tend to be more laterally extensive than coarser grained beds, although coalescing sandstone 

beds may form laterally (and vertically) extensive packages of coarse grained rock units. This pattern of 

bedding is consistent with the depositional environment of the Stockton Formation (alluvial fan). 

Fractures were encountered at varying depths of the well borings drilled in and around Area B. Based on 

geophysical and boring log information, the fractures included both bedding plane fractures and cross- 

formation joints. Fractures were observed within both the sandstone and mudstone units, with the fractures 

in the sandstones more likely to yield significant quantities of water. There are no outcrops in the vicinity 

of Area B at which to measure fracture orientations, however according to Rima, et al. (1952) the most 

frequently occurring joint sets within the Stockton Formation trend parallel and perpendicular to strike, with 

a subordinate set trending approximately 50” from strike. 

3.2 AREABHYDROGEOLOGY 

3.2.1 General Conditions 

Groundwater within Area B is primarily encountered within the Stockton Formation, which was the 

hydrogeologic unit of focus for the Area B hydrogeologic investigation. The overlying residual soils do in 

places contain minor amounts of water, however the saturated thickness is generally limited to a few feet 

or less and due to the. low permeability of the soils, the volumetric groundwater flow rate within the soils is 

minor. ,Groundwater within the Stockton Formation is primarily encountered within and moves through 

interconnected networks of fractures that on a local ‘scale form discrete flow zones related to lithology but 

on a larger scale are part of a complex, hydraulically interconnected, groundwater flow system. Primary 

permeabilities of the rock units that comprise the Stockton Formation are considered negligible in 

comparison to the secondary (fracture) permeability. In some of the coarse sandstone units, the primary 

porosity may be well enough developed to contribute some minor flow to a well, but it is insignificant in 

comparison to the fracture flow contribution. In the finer-grained mudstone units, the primary porosity/ 

permeability is even less developed than in the sandstones. 

The coarser-grained rock units within the Stockton Formation act as preferentiai fiow zones for groundwater, 

while the finer-grained mudstone units generally act as semiconfining layers to groundwater flow. In all 

039522/P 3-7 CT0 134 



DRAFT 

lithologies, however, significant water-yielding fractures were encountered during the Area B field 

investigation activities. 

The nearest historic groundwater users are located approximately 1,600 feet from and sidegradient (east) 

of Area B (Casey Village residences). Due to water quality problems within Casey Village, the residences 

in this area have recently been hooked up to municipal water and no longer use domestic wells as water 

sources. Groundwater users are also located approximately l/2 mile south and southwest .of Area B, but 

are not considered to be receptors of groundwater from Area B. 

3.2.2 Groundwater Flow Directions 

The overall direction of groundwater flow across Area B is to the south. Figures 3-6, 3-7, and 38 show 

groundwater flow directions at increasing depths within the Stockton Formation, in and around Area B. The 

groundwater flow maps were generated using data from the December 13, 1994 round of water levels (see 

Table 2-4), which is the most comprehensive round available for Area B. Groundwater flow patterns 

identified using this data are consistent with the flow patterns observed using earlier,- more limited rounds 

of water levels. 

As part of a separate work assignment, a round of water level data was collected on August 17, 1994 from 

both the Area B monitoring wells and 11 residential wells’located within Casey Village. The data was used 

to evaluate groundwater flow directions in and around Casey Village, and to evaluate groundwater flow 

patterns between Area B and Casey Village. In summary, the water level data indicates that along the 

southeastern boundary of NAWC, near Casey Village, the groundwater flow direction is to the north and 

northeast (see Figure 3-9). Intermediate depth monitoring well data was used to generate the flow map 

since the residential wells are completed to depths equivalent to the depths of the intermediatedepth 

monitoring wells. An area of’groundwater mounding was identified within Casey Village. The Casey Village 

.area is currently under investigation by the USEPA to determine the source(s) of the VOC contamination 

found in the residential wells. 

The stream trace of one of the headwaters of Southampton Creek appears to exert some control over 

groundwater flow directions, as shown by the convergence of flow along the southern boundary of Area B 

and the accompanying change in flow direction parallel to the stream trace to the southwest. In general, 

groundwater flow directions within the upper portions of the Stockton Formation were observed to mimic 

the ground surface topography and are expected to be controlled by topography and the iocations of 

streams in the area. Conversely, the flow direction across Area B is opposite the dip direction of the 

bedrock units. This flow direction of groundwater opposite the dip direction of the bedrock is confirmed by 

- 

- 
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water level data from wells screened within the same lithologic units. Wells HN36D, HN02D, and HIV031 are 

screened across the same sandstone unit (see Figure 3-3). Well HN36D is the furthest well downdip but 

also has the highest hydraulic head. HN031 is the furthest updip of the three wells and also has the lowest 

hydraulic head. This pattern of hydraulic heads indicates that groundwater moves with topography and 

against the dip of the rock in Area B. The same pattern of flow against the dip of the rock units can be seen 

by comparing water levels from shallow wells DG21 and DG20; and from wells HN3612, HN021, and MW05. 

A 
Lateral groundwater flow gradients are generally steepest along the flank of the east-west trending ridge 

p3 

upon which the runway is situated, along the northern edge of Area B. This is also the area of steepest 

topographic relief within Area B. Across the ball field that is located adjacent to Site 5 and directly 

downgradient of Site 6, the groundwater flow gradient fiattens out, as does the topography. Based on the 

intermediate groundwater flow map (Figure 3-7), the average flow gradient along the hillslope area is 

approximately 0.045. In the downgradient portion of Area B the gradient flattens out to an average of 

approximately 0.01. Gradients in the shallow bedrock are slightly lower in the hillslope area ‘and slightly 

higher in the downgradient area (Figure 3-6) than in the intermediate bedrock. In the deep bedrock 

(Figure 3-6), there is a gradual increase in flow gradient from the hillslope area to the downgradient area. 

3 

Based on groundwater-level measurements made in wells completed at different depths within well cluster 

locations, the overall vertical groundwater flow gradient is downward. Hydraulic heads within the shallow 

bedrock wells were generally higher than the water levels in the deeper wells, with a few exceptions. This 

pattern of vertical flow was expected and reflects that the source of water to the deeper groundwater flow 

zones within the bedrock is primarily leakage from overlying flow zones. The lowest groundwater elevations 

observed within Area B was at well HN-lOD, where the December 13, 1994 water level of 293 ft msl is similar 

to the base level of the tributary to Southampton Creek in the vicinity of this well cluster (based on USGS 

topographic map information): This further suggests that groundwater flow directions within the upper 

portion of the Stockton Formation in the vicinity’ of Area B are controlled by topography and stream 

locations. 

3.2.3 Long-t&m Groundwater Elevation Monitoring 

- 

A long-term (one-month) groundwater-level monitoring program was conducted in selected Area B wells in 

order to investigate the duration and magnitude of short-term versus long-term water level fluctuations, to 

determine the response of the aquifer to precipitation events, to determine the effects of nearby pumping - 

wells on groundwater levels, and to provide data to be used for the design of the Area B pumping test. 
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For the long-term monitoring program, water-level recording instruments equipped with pressure transducers 

were installed in the shallow, intermediate, and deep monitoring wells at clusters HN-02, HN-05, and HN-07, 

and in the deep monitoring well at cluster HN-09. Water levels were recorded at 15minute intervals in these 

wells from March 25, March 28, or March 31, 1994 to April 27, .1994. The water level data for each well is 

presented in graphic form in Appendix D. The daily precipitation during this same time period is also 

presented in graphic form in the same appendix. 

3.2.3.1 Aquifer Response to Precipitation 

All wells show a marked response to precipitation. Significant rainfall events occurred from March 27 to 

March 29 (over 2 inches of cumulative precipitation), March 12 and March 13 (over 1 inch of cumulative 

precipitation), and on March 16 (approximately l/2 inch of precipitation). Lesser amounts of rainfall fell 

during several other periods during the monitoring interval (see the precipitation graph in Appendix D). The 

individual well responses to the rainfall events appear to vary more by cluster location than by well depth 

within individual clusters. This is probably due to the marked lateral heterogeneity of the Stockton 

Formation, as described in many reports and studies. 

For example, at well cluster HN-02, the shallow, intermediate, and deep wells all rapidly respond to the 

precipitation events, and the individual peaks in the water-level curves can be correlated to the individual 

precipitation events. The magnitude of the water-level fluctuation at this cluster to the March 27 to March 29 

event ranges from about 1.5 feet in HN-02s to about 0.8 feet in HN-021. The deep well (HN002D) showed 

a greater water level fluctuation (about 1.25 feet) than the intermediate well. 

- 

- 

- 

- 

- 

- 

- 

- 

At well cluster HN-07; however, only a more general correlation can be made between the individual 

precipitation events and the water-level curves. The aquifer at all three monitored levels exhibits a broader, 

or more “averaged” responseto the two main precipitation events that occurred from March 27 to March 29 

and March 12 to March 13. The magnitude of the response, however, is greater at this location than at 

HN-02. The vertical fluctuation ranged from about 3 feet in HN-07s and HN-07D to about 4 feet in HN-071. 

- 

- 

3.2.3.2 Long-term Water-level Trend 

All wells exhibit a general declining water-level trend over the long term (1 month) period of investigation, 

After rising relatively sharply in response to a precipitation event, the water level in each well appears to 

decrease at a siower rate that is generally similar to the rate of decline (as measured by the slope of the 

curve) exhibited by the aquifer prior to the precipitation. Slot0 and Schreffler (1994) noted that groundwater 

- 

- 
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P 
levels generally decline during the late spring when groundwater evapotranspiration and soil-moisture 

evapotranspiration is at a maximum and recharge is at a minimum. 

P- 3.2.3.3 Short-term Water-level Trend 

CI 

.P-” 

The short-term water-level fluctuations also vary by cluster location. For example, at cluster HN-Q9 (well 

HN-OSD), daily fluctuations of up to 0.5 foot were common. At cluster HN-07, however, (at well HN-07D)., 

the daily fluctuation was much less than 0.1 foot. 

p” 
The short-term water-level’fluctuations at cluster HN-05 appear to be affected by earth tides. Earth tides are 

C 

- 

c- 

caused by the force of gravity exerted on the earth’s crust by the moon (and to a lesser extent, the sun), 

and are characterized as semi-diurnal fluctuations that correspond to the moon’s transit at upperand lower 

culmination (Slot0 and Schreffler, 1994; Todd, 1980). Well HN-OSD, for example, exhibits a regular, daily 

water-level fluctuation that is superimposed over the long-term trend. Part of this curve was plotted at a 

different scale (see Appendix D) to show the fluctuations during a time of steady decline in the long term 

trend (from April 19 through April 22). The semi-diurnal fluctuations shown by this curve appeair to be 

caused by earth tides. 

p3 
Earth tides are indicative of confined groundwater conditions. Note that at cluster HN-05, the shallow well 

(HNOSS) does not exhibit the effects of earth tides. Earth tides are evident in both the interrnediate 

(HN0051) and deep (HN-05D) wells, but the magnitude of the daily fluctuation is greater in the deep well. 

This may reflect shallow, unconfined conditions and deeper, confined conditions (with the degree of 

confinement increasing with depth) at this cluster location. 

c” 
One objective of the long-term water-level study was to determine if the pumping of residential wells in 

Casey Village affects the groundwater levels (and therefore the groundwater flow) on the base. The potential 

effects and interference of the earth tides make the effects of the Casey Village groundwater pumping 

difficult to isolate. Well clusters HN-07 and HN-09 are located on the base but adjacent to the Casey Village 

neighborhood (see Figure l-2). As discussed, well HN-OSD exhibits daily fluctuations of up to 0.5 foot. The 

peaks and troughs of the water level curve appear to correlate with those of well HN-05D when plotted for 

the same time interval (April 19 through April 22, see Appendix D), indicating that earth tides may be 

affecting the water levels in both wells. Well HN-OSD, however, exhibits an even smaller magnitude, higher 

frequency water-level oscillation. These oscillations also occur at well HN-O5D, but at a lower magnitude. 

The wells at ciuster i-N-07 show iittle short-term fiuctuation. Based on the data coileded, short-term 

fluctuations in water levels are generally low amplitude and appear to be primarily related to earth tides. 

The effects of Casey Village domestic well pumping on monitoring well water levels appear to be negligible. 
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3.2.4 Bedrock Aquifer Hydraulic Characteristics 
- 

The hydraulic characteristics of the shallow portion of the Stockton Formation in Area B were investigated 

through a long-term pumping test, performed as part of the focused Remedial Investigation for groundwater. 

The results of the pumping test are presented in this report in order to provide a comprehensive description 

of the hydrogeologic conditions within and around Area B. 

The Area B pumping test was performed during the week of August 7, 1994. For the long term pumping 

test, well HN-021 was pumped at a constant rate of 9 gpm (with ~5 percent variation) for a period of 

72 hours, beginning on August 8 and ending on August 11. Prior to the startup of the test, trend 

measurements were obtained, starting on August 5 and ending immediately prior to starting the pumping 

test on August 8. After the completion of pumping activities, recovery measurements were made in the 

pumping and observation wells for a minimum of 12 hours, and up to 72 hours for selected wells. The 

Area B Pumping Test Plan (Halliburton NUS, 1994) describes in detail the technical approach followed and 

the procedures used. There were no notable deviations from the planned approach. 

Y 

The pumped well is screened primarily within a sandstone unit located at a depth of 80 to 110 feet below 

ground at the pumping well location. The unit is bounded on top and bottom by mudstones. Observation 

wells were screened within, above, and below the geologic unit pumped by HN-021, as shown in geologic 

cross sections A-A’ and B-B’ (Figures 3-3 and 3-4). 

Significant drawdowns were observed in wells located up to 580 feet from the pumping well. Drawdown 

data from observation wells HN-031, HN-351, HN3611, HN-3612, HN-371, HN-38, and MW-06 showed sufficient 

responses for pumping test evaluation purposes. Based on trend water level data, background fluctuations 

in water levels were insignificant’during the test and the drawdown data did not require any corrections. 

The water level data was evaluated using several analysis techniques. Log-log plots of the timedrawdown 

data were evaluated using manual type curve matching techniques, using type curves developed by Hantush 

(1960) for leaky aquifers with storage in the confining layer. This analysis technique likely provides the best 

true estimate of the aquifer transmissivity, as leakage effects are filtered out of .the transmissivity 

determination. Storativity was also determined using the log-log data plots. 

A second analysis method employed for the time-drawdown data was a semilog inflection point analysis 

technique developed by Hantush (19SSj for semiconfined aquifers. This method assumes no change in 

storage in the confining layer(s) and was employed as a supplement to the curve matching results. 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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P 
Finally, a semilog distancedrawdown analysis was performed (Cooper-Jacob, 1946), using drawdown data 

from all of the wells showing a drawdown response during the test. This method was developed for 

confined aquifers, thus it ignores the leakage effects that occur in a semiconfined aquifer. It was considered, 

P 

r” 

however, to be useful as an evaluation tool to evaluate directional-dependent trends in drawdowns and for 

an approximate transmissivity determination that employs all of the well responses in one analysis. 

Drawdowns from each well at t=4,000 minutes into the test were plotted along with the radial distance of 

each well from the pumping well. In theory, for an aquifer with an equivalent porous medium (EPM) 

response to pumping, the data points should all fall along a straight line, however the data plot showed 

some scatter of the points plotted. It appears that two parallel lines can be extrapolated through thie points 

present, as shown in Figure 3-10. No obvious directional, depth-related, or yield-related trends were 

identified within the distancedrawdown data subsets, i.e., there were no obvious features within each 

- drawdown set that appeared consistent within the sets and unique to the sets. The distancedrawdown line 

P 

slope, which was the same for both lines, was used to estimate transmissivfty. 

An analysis technique was also applied to the drawdown data from wells installed within, above, anid below 

the strata being pumped, to evaluate the vertical permeability of the confining layers (Neuman and 

Wiiherspoon, 1972). 

The results of the data analysis are presented in Table 3-l. From the leaky confined test evaluation 

methods, an average transmissivity of 139 ft*/day was obtained. This value for T is considered to be the 

most accurate of the estimates generated. The semilog distancedrawdown estimation of transmissivity was 

106 ft*/day. Assuming an average thickness of the sandstone unit being pumped of about 25 feet, this 

yields an average bulk hydraulic conductivity (K) value of about 5-6 ft/day. In reality most of the 

groundwater flow is through discrete fractures which typically occur at a frequency of 2 to 4 fractures per 

borehole, thus the true K of these fractures is much higher than the bulk K value and the K of the rock 

matrix much less. An average storativity in the lo” range was calculated. Based on the Neuman- 

Witherspoon analysis, an average vertical hydraulic conductivity for the underlying and overlying aquitards 

of 0.003 ft/day was obtained. Drawdown graphs and calculations are presented in Appendix E. 

Drawdown responses in the observation wells indicated that pumping effects are projected laterally, along 

bedding, out much more so than vertically, across bedding. For the observation well clusters surrounding 

the pumping well, drawdowns in the wells screened across the same lithologic interval as the pumping well 

had much higher drawdowns than wells screened above and below the interval being pumped. Tinis effect 

was most pronounced in wells located near the pumping well, with the effects being dampened further out 

in the updip and strike-parallel directions. Downdip, little or no drawdowns were observed in the shallow 
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TABLE 3-l 

.L1’ 

CI 

- 

F- 

AREA B PUMPING TEST 
SUMMARY OF RESULTS 

NAWC WARMINSTER, PENNSYLVANIA 

Well 

HN 351 

HN 3611 

HN 3612 

HN 031 

HN 371 

HN 38 

MW 06 

32.5 106 104 6.0 x 1O-6 2.8 x 1O-5 7.2 x 1O’3 

122 131 148 2.0 x 10-s 2.4 x VX5. 2.3 x W3 

122 115 _-- 2.1 x 10’s -- __- 

250 144 193 1.3 x lo” 1.0 x lo” 4.0 x 10’ 

317 98 198 1.9 x lo.5 1.3 x 10” mm* 

520 134 135 1.1 x 10” 1.1 x 10’ --- 

480 I 144 e-w 1.0 x 10-s --- -__ 

Average T, Time-Drawdown Analysis - 139 ft*/day (Average of each average T per cluster). 
Average S, Time-Drawdown Analysis - 2.7 x 1U5. 
T, Distance-Drawdown Analysis - 106 ft*/day. 

R 
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wells at any distance, due to the increased vertical separation between the shallow bedrock wells and the 

stratigraphic interval being pumped. There was no apparent preferential drawdown observed along bedrock 

strike versus in the dip direction, within the strata being pumped. 

Within the test area, the fine-grained mudstone units appeared to function as aquitards, as expected. A 

three order-of-magnitude difference between the bulk K of the unit being pumped and the bulk vertical K 

of the adjacent aquitards is indicative of the relative resistance to flow through the finer-grained rock units 

(although some flow does undoubtedly occur through them). 

In addition to the pumping test described above, a pumping test was performed on extraction well EW-12 

by OHM Remediation Corporation, Inc., as part of the ongoing remedial action for Area B groundwater. For 

this test, EW-I2 was pumped at a rate of 55 gpm for 48 hours, then the rate reduced to 15 gpm for an 

additional 24 hours. Data from the first 48 hours of the test was analyzed by OHM, using techniques 

developed for confined and leaky confined aquifers. Based on timedrawdown analyses, a range of 1 

- 

transmissivity from 178 to 406 ft2/day was obtained. Extraction well EW-12 is open over a depth interval .- 

- 

-. 

- 

- 

- 

from 20 to 100 feet as opposed to the more restricted open interval of HN-021 (85104 feet), thus the 

discrepancy in transmissivity values obtained in the two tests is likely a function of the vertical extent of the 
- 

aquifer pumped rather than local variations in hydraulic characteristics. 

3.2.5 Geologic Controls on Contaminant Migration 

The migration of contaminants in groundwater across Area B is influenced by several factors. Groundwater 

primarily moves through interconnected networks of fractures within the bedrock. Lateral groundwater (and 

contaminant) migration directions are to the south across Area B and are controlled by topography and by 

the presence of the tributary of Southampton Creek south of Area B. It is expected that groundwater from 

Area B will eventually discharge within the Southampton Creek drainage. 

Groundwater flow follows the slope of the ground surface topography across Area B, flowing against the 

dip direction of the bedrock units. Based on the dip of the bedrock units, DNAPL compounds would be 

expected to migrate downdip from any source areas to the north-northwest, however no evidence of 

potential DNAPL presence was found. 

Fine grained mudstone beds act as semiconfining layers to groundwater flow, restricting but not preventing 

the vertical movement of groundwater across bedding. The hydraulic heads within the bedrock generaiiy 

were observed to decrease with increasing depth, indicating that vertical flow potential is downward. Based 

-- 

- 

- 

- 
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on sampling results, however, contamination appears to be limited to the top loo-150 feet of the bedrock 

aquifer. 

There are no known groundwater users that influence groundwater flow directions within Area B. Historic 

domestic well usage in the Casey Village area may have flattened groundwater flow gradients along the 

southeast boundary of the base in the past, however, these wells are no longer in operation. Based on the 

results of the long-term water level study, the historic usage of these wells did not significantly impact on- : 

base groundwater levels. The Northampton municipal wells located along Bristol Road also do not appear 

to have a significant effect on on-base groundwater levels, based on the long-term water level study. 
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4.0 DISCUSSION OF ANALYTICAL RESULTS 
- 

“- 

Soil and groundwater conditions Area B were defined based on the analytical results from ten sojl borings, 

49 monitoring wells, and 2 extraction wells. The wells provide data for shallow groundwater, primarily less 

than 150 feet deep. Soil samples were analyzed for total and dissolved Target Analyte List (TAL) metals 8nd 

Target Compound List (TCL) volatile and semivolatile organic and pesticide and PCB compounds. At a 

minimum, all groundwater samples were analyzed for volatile organic compounds (VOCs). Selected 

groundwater samples were also analyzed for pesticides and PCBs, TAL inorganics, and miscelllaneous 

parameters including total organic carbon (TOC), alkalinity, biological and chemical oxygen demand (BOD 

and COD), hardness, pH, and total dissolved and suspended solids (TDS and TSS). Discussion of the 

sampling results will be made on a medium-specific basis in order to elucidate trends or patterns of 

contamination. 

- 

4.1 SOIL 

.- 

9-h 

Eleven soil samples from Area B were collected from locations associated with the installation of monitoring 

wells HNOl through HNlO, including one duplicate sample pair (SB-A and SB-K, cluster HNOl). Table 4-1 

provides a summary of analytical results for positively detected chemicals in the soils collected from Area B. 

Appendix C contains the complete analytical results for soils. Hydraulically upgradient sampling locations 

(SB-D and SB-A/-K) were used to define background conditions for Area B. Although acetone was detected 

in two of the three samples, this organic is a common laboratory contaminant and it’s presence does not 

P-- invalidate the use of these locations as background. 

Generally, low to nondetect levels of VOCs were found in soils. Positive detections included low 

concentrations of chloromethane (3 pg/kg), detected at locations SB-B, SB-F, and SB-G (clusters, HN-02, 

HN-06, and HN-07), and acetone (12 pg/kg maximum), a common lab artifact, detected in samples SB-D, 

SB-E, SB-I, and SB-K (clusters HN-04, HN-05, HN-09, and HN-01). Because of the low concentrations of 

the detected organics, the dissimilar locations where detected, and the highly volatile nature of these two 

chemicals, it is not believed that these positive results are indicative of significant environmental 
e 

contamination. 

A variety of metallic constituents were detected in the soils collected from Area B. All TAL metals except 

antimony, selenium, and silver were detected in at least one soil sample collected from the Area. A review 
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TABLE 4-l 

SUMMARY OF POSITIVELY DETECTED CHEMICALS IN AREA B SOILS 

Chemical 
-6.’ )3;i‘G .‘- _c,_, .!a-2 ._._. = y/” Area ‘73” Soil Borings (mg/kg) 

I 
.:‘iJ-’ 

/ 
W-SB-A k W-SBBQ’ W-SB-C 1 W’SB-D I W-SB-E W-SB-F W-SB-G 1 W-SB-H 1 W-SB-I 1 W-SB-J 1 W-SB-K 

I I I ,..................... ,.i...., . . . ii. I 
Chloromethane 

(OE2) 
ND 

:~:~:~~:~~:~~:i:8::i:~~~:~:~:~:~:~ ;;j;;;$$ ~i~~~~:~:~~~~~~zi~tiii ;;;;;;;;:. 
(()012) ##J 

+- 
Acetone IYU 

(0.012) I 
IYU 

(0.011) I I 

Aluminum 

‘Arsenic 

1 Manganese ~ 

3 
0 

!i! 
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TABLE 4-l (Continued) 
SUMMARY OF POSITIVELY DETECTED CHEMICALS IN AREA B SOILS 

-u NAWC WARMINSTER, PENNSYLVANIA 

P 
G 

Chemical 
\,X .l Area “8” Soil Borings (mg/kg) 

W-SB-A W-SB-B W-SB-C W-SB-D W-SB-E W-SB-F W-SB-G W-SB-H W-SB-I W-SB-J W-SB-K 

Thallium 
(Eo, 

0.42 

NA - Sample not analyzed for this parameter. 
Metals results for unfiltered samples are presented in left hand column and for filtered samples in right hand column. 
Positive results for compounds/analytes denoted by shading in table cell. 
Qualifier codes: 

ND = analyte not detected at quantitation/detection limit in parenthesis 
J = estimated result 
B = not detected due to blank contamination 
K = positive result biased high 
L = positive result biased low 
UJ = estimated quantitation/detection limit 
III _ m tim tr.4 rraanntintien /cl-t ntirrn limit . rll VL - csLllI Iarcu yucrl Il&LIVI ,, ucLecILIuI I ,,, I ltl, biase” #o;v 
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of the locations of the maximum detected concentrations for each of the metals failed to reveal any site- 

related pattern of metallic contamination. In general terms, the maximum detected metal concentrations 

were encountered at locations nearest to the runway (SB-B, SB-D, and SB-A/K; clusters HN-02, -04, and 

-01). Other locations which contained the maximum detected concentration of a metallic analyte include 

- 

- 

SB-E/HN-05 (barium), SB-HIHN-08 (manganese), and SB-I/HN-09 (copper). 

- 

The detected analytes are all naturally occurring in the soils and groundwater at NAWC Warminster and are 

at levels comparable to background. By comparing the two highest sample results for-the whole soil data 

set to the two highest background sample results, all but a few analytes are noted to be less than 

background. The two highest background results for aluminum, beryllium, cobalt, iron, mercury, nickel, 

thallium, and zinc are also the maximums for the entire data set. The maximum background result for 

calcium, chromium, lead, magnesium, potassium, and vanadium was the second highest detected 

concentrations overall in the entire data set. Finally, the maximum soil sample result for arsenic, barium, 

copper, manganese, and sodium are less than twice the respective maximum background concentrations. 

--_ 

- 

In conclusion, no pattern of organic or metallic chemical contamination is observed in the soils at Area B. 

Although a variety of chemicals are detected, the low observed concentrations (at or near quantitation or 

detection limits) the presence of inorganics within background concentrations, and the lack of detection of 

chemicals that are known to be historical contaminants to other media (i.e., chlorinated organics in 

groundwater) indicate that the soils investigated are not a source of contamination within Area B. 

-- 

4.2 GROUNDWATER . _ 

.-- 

- 

Groundwater conditions in and around Area B were evaluated based on the analytical results for shallow, 

intermediate, and deep monitoring well ‘samples. TCL volatile organic analyses were performed for all 

groundwater samples, utilizing low concentration analysis techniques. Semivolatile organ&, pesticide/PCB 

compounds, and/or metal analyses were performed on selected samples. Chemical analyses for metals 

were performed for filtered and/or unfiltered groundwater to provide a qualitative indication of which metals 

may be present in the suspended material (of unfiltered samples) and which may ,be dissolved in the 

groundwater. Although total metals results can be used to identify the presence or absence of chemical 

contamination, the dissolved results are more useful for evaluating migration potential for the metals. - 

The results of three groundwatersampling events are presented and used as the basis for the nature and 

extent discussion. An initial round of sampilng was performed in i 994 by Haiiiburton NUS for 38 monitoring 

wells. A summary of the validated analytical results for positively detected compounds and analytes is 

- 

_- 
presented in Table 4-2. A summary of the associated physical data is presented in Table 4-3. 

.- 
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TABLE 4-2 

SUMMARY OF POSITIVELY DETECTED CHEMICALS IN AREA B MONITORING WELLS 
HALLIBURTON NUS 1994 SAMPLING RESULTS 

NAWC WARMINSTER, PENNSYLVANIA 

P 
hl 

Area “6” Monitoring Wells (mg/LJ 

Chemical 

1,1-Dichloroethane 

cis-1 ,P-Dichloro- 
ethene 

Chloroform 

\5 
BG-7 

ND (1) 

ND (1) 

ND (1) 

HN-01 I HN-01 D 
(W-MW-AI) (W-W-AD) 

ND (1) ND (1) 

ND (1) ND (1) 

ND (1) ND (1) 

HN-02s 
(W-MW- 

HN-021 
(W-MW-BI) 

BS) 

ND (1) ND (1) 
z... . . . . . . . . ..A..... ..A. . . ..i.. . . . . . . . . . . . . . ..A.. .I . . . . . ‘.‘..:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: :.:.:.:.:.:.:.:.:.:.:.:.: i.,.l,.,.,,,,.._,..,.i,,,.,.,.,..., :.:.:.:.:.:.:.:.:.:.:.: .h.,.,.,.,_,.~.,.,.,.,.,.,.,.,.,.,.,...,.,.,.,.,.,.,.,.,.,.,., . . . . . . 

ND (1) ~~~~~ 
.““““.‘.‘.‘.“‘.:.:.:.:.:.:.:.:<.:.:.: : : : : : : : : .i,.,.i,.,.,_._.,.,.,.,.,...,...,....., 
::::::::::~::M::~.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: . . . . . . . . . . . . . . . . . . . . ..~.~.~...~.~.~. ~ 
. . . . . . . . . . . . . . . . . . . . . . . . . 11. . . . . . . . . . . . . . ,./. . . . . ..i......... . . . . . . . . . . . . . ,A.,., . . . . . . . . . . . . . . . ,...,.. .i ,.... 

ND (1) ND (1) 

HN-02D 
(W-MW-BD) 

ND (1) 

ND (1) 

ND (1) 

HN-031 
(W-MW-Cl) 

Duplicate of HN-131 

ND (1) 

ND (1) 

ND (1) 

Carbon tetrachloride 1 ND (1) 1 ND (1) I ND (1) ND (1) ND (I) I ND (1) I ND (1) 
Trichloroethane ND (1) ND (1) 

Tetrachloroethene ND (1) ND (1) 

Toluene ND (1) 
I 

Endosulfan II 

Aluminum 

NA ND (0.10) ND (0.10) NA ND (0.10) ND (0.10) NA 
:.:.:.:.:.:::::::::~:~~:~:<~:~:.;~.:.~ :::::::::::::::::::::::::::::::::::::::::::::: 

NA ~~~~~ 29.2 B 16.5 B NA SO.2 B :.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.~:.: 
,,,,, (13) ~~~~~ ND (13) 

.,~~,.:.~:.:.:.:.,:.:.~.:.~:.:.:~.:.~ 

Antimony 

Arsenic 

NA ND (27) 41 .O B 30.0 B 39.0 B NA ND (27) ND (27) ND (27) ND (27) ND (27) ND (27) 

Barium 

3eryllium 

Calcium 
..:.:.:,:.:.: .i . ..L . . . . .L...i.. 

NA $$$I 
. . . . . . . . . . . . . . . 

Copper 



8 TABLE 4-2 (Continued) 

fj 
SUMMARY OF POSITIVELY DETECTED CHEMICALS IN AREA B MONITORING WELLS 
HALLIBURTON NUS 1994 SAMPLING RESULTS 

-0 
NAWC WARMINSTER, PENNSYLVANIA 

Chemical 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

BG-7 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Area “B” Monitoring Wells (mg/LJ 

HN-01 I HN-01 D 
HN-02s 
(W-MW- 

HN-021 HN-02D 
HN-031 

(W-MW-AI, (W-W-AD, (W-MW-BIJ (W-MW-BDJ 
(W-MW-Cl, 

BSJ Duplicate of HN-131 

ND (17, ND (17, ND (17, ND (17, NA ND (17, ND (17, ND (17, ND (17, ND (17, ND (17, 

ND (4, ND (4, ND (4, ND (4, NA ND (4, ND (4, ND (4, ND (4, ND (4, ND (4, 

NA ND (4, ND (4, ND (4, ND (4, ND (4, ND (4, 

,,,,, (7) ,,,A 

I I I I i I i I I I I I I 
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TABLE 4-Z (Continued) 
SUMMARY OF POSITIVELY DETECTED CHEMICALS IN AREA B MONITORING WELLS 
HALLIBURTON NUS 1994 SAMPLING RESULTS 
NAWC WARMINSTER, PENNSYLVANIA 

Area “B” Monitoring Wells (mg/L) 

Chemical 
HN-03D 

(W-MW-CD, 

HN-94s ,,N-041 HN-04D 
(W-MW- (W-MW- 

DSJ 
(W-MW-DIJ 

DDJ 

HN-05s 
(W-MW-ES, 

HN-051 (W-MW-El, 
Duplicate of HN-I 51 

HN-05D (W-MW-ED, 
Duplicate of HN-16D 

I,1 -Dichloroethane ND (1, ND (1, ND (1, ND (1, ND (1, ND (1, ND (1, 

cis-1,2-Dichloroethene ND (1, ND (1, ND (1, ND (1, ND (1, ND (1, ND (1, 

Chloroform ND (1, ND (1, ND (1, ND(l) ND (1, ND(l) ND (1, 

Carbon tetrachloride ND(l) ND (1, ND (1, ND (1, ND (1, ND (1, 
~~~~~~~~~ 
~.....~....i............................ . . . . . (...,.,...,.....,.(.(.(. . . . . . . . . . . . . . . . . . . . . 

.:‘:“:.:.::::::~:::::~::~~.~~:~~:~:~~:~~:~:~:~.~:~.~:~~.~~::~:~:~~~:~. 
Trichloroethene li~:i:i:::::::::i:~~:::~~~ “‘:“‘l:i:::~::::::~~~~~~~~~~~~~ ,__, ,, _, ,, ,, ,: ‘:.:‘:‘:‘:.:‘:‘:‘:‘:‘:‘:‘“:‘:‘:‘:’:j::::::::.:.:.~:~~:.:.:.~~~~~ :,:, > :,;,:,:,:.. 

ND (, ) ND (1, ND (1, ND (1, ND (1, ND (1, . . . . . . . . .../ . . . . . . . . . . . . . . . . . . . . . . . . .,, .___, ._. 

Tetrachloroethene ND (1, ND (1, ND (1, ND (1, ND (1, ND, (1 J ND (1, 

Toluene 

Endosulfan II 

Aluminum 

Antimony 

Arsenic 

Barium 

NA NA NA NA NA ND (0.10, ND (0.10) 

ND (3, ND (3, NA NA NA ND (3, ND (3, ND (3, ND (3, ND (3, ND (3, 

Calcium 

Lead 

Magnesium 



TABLE 4-2 (Continued) 
SUMMARY OF POSITIVELY DETECTED CHEMICALS IN AREA B MONITORING WELLS 
HALLIBURTON NUS 1994 SAMPLING RESULTS 
NAWC WARMINSTER, PENNSYLVANIA 

Area “B” Monitoring Wells (mg/L) 

Chemical I-IN-03D 
(W-MW-CD) 

HN-04S HN-041 
(W-rilw- 

(W-MW-DI) 
DS) 

HN-04D 
(W-MW- 

W 

HN-05s 
(W-MW-ES) 

HN-051 (W-MW-El) 
Duplicate of HN-151 

HN-05D (W-MW-ED) 
Duplicate of HN-16D 

Jlanganese 
.~~ 
:.>:.:.:.>:.:.: 172B NA NA NA 16.4 B . .._...._.,.,.,.,.,.,.._ .:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: 

Jlercury ND (0.13) ND (0.13) NA NA NA ND (0.12) ND (0.14) ND (0.13) ND (0.14) ND (0.13) ND (0.14) 

dickel ND (17) ND (17) NA NA NA iId (17) ND (17) ND (17) ND’(17) ND (17) ND (17) 

‘otassium 

silver 

iodium 

rhallium 

lanadium 

!inc 

ND (4) ND (4) NA NA NA ND (4) ND (4) ND (4) ND (4) ND (4) ND (41 
. . . . . . . . . . . . . _.... . . . . . . . . . . . . . . . . ..i . . . . . . . . . . ND (7) 

NA NA NA ND (7) 
~~~ ND (7) 

~..~.:‘.:.~:.~:(.:.:.:.:.:.:.:.:.:.:.:.:.:. _..__.___..... E..::~~] :.:‘:.~.~.;.~.:.~. :.::‘: ‘::::;::y:: :,:,:,:,:,: i, 

I I 
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TABLE 4-2! (Continued) I 
SUMMARY OF POSITIVELY DETECTED CHEMICALS IN AREA B MONITORING WELLS 
HALLlBURlTON NUS 1994 SAMPLING RESULTS 
NAWC WARMINSTER, PEtiNSYLVANIA 

Chemical 

I,1 -Dichloroethane 

cis-1 ,P-Dichloroethene 

Chloroform 

Carbon tetmchloride 

Trichloroett;ene 

Area “6” Monitoring Wells (mg/L) 

HN-06s HN-061 HN-06D HN-07s HN-071 HN-07D HN-08s 
(W-MW-FS) (W-MW-FI) (W-MW-FD) (W-MW-GS) (W-MW-GI) (W-MW-GD) (W-MW-HS) 

-.......:.: . . . . . . . . . . ../.............. . . . . . . . .._ 
ND (1) ND (1) ND (1) 

:.:.:.: ...,.,.,.i,.,.,.,.i,. .,. .,,,.(.,.(.,.,. 
ND (1) ND (1) ND (1) 

~~~~iirrli:iXi:‘“““::::: ..,...,...,.....,... 3i:~:~~~:l:~:il:I’::~:~:~~~~~~:~:~: 

ND (1) ND (1) 

ND (1) ND (1) ND (1) ND (1) ND (1) ND (1) ND (1) 

ND (1) ND (1) ND(l) 

L...... . . . . . . . . . . . . . . . ,.,.i,. ..,.,. ~~-- 
Tetrachloroethene .:.:.:.:.:.:.:.:.:.:.:. .::.:.:.:.:.:.:.:.:.:.:.: .,.,. :::::::::::::::jj:::::. ND (1) ND (1) ND (1) ND (1) ND (1) ND (1) . . . . . :.:...:...: i..... :.... .,.,. .,.,. .,.,.,. .,. 

Toluene ND (1) ND (1) 

Endosulfan II NA NA NA NA ND (0.10) ND (0.10) NA 

Aluminum NA NA NA 
ND (, 3) ~:~~~~~~~ 

:~;l:~~~:~~~~~- ND ( 1 3) NA ::::.+:.:.:.:.:.> ,.,, :::::::::;:;:::. -. 

Antimony NA NA NA ND (27) 30.7 B ND (27) ND (27) ND (27) ND (27) NA 

Arsenic NA NA NA ND (3) ND (3) ND (3) ND (3) ND (3) ND (3) NA 

Barium 

Beryllium 

Calcium 

Copper 

Iron 

Lead 

Magnesium 

NA NA NA ‘.:.:(.:.:.:.:.:.:.:.:.:.:.:.:.:.:...:.:.:.:.:.:.:.:.:. , 

NA NA NA ND (1) ND (I) 4.3 B 1.2 B 1.5 B 1.2 B NA 

Manganese 

,_) 

:. 
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TABLE 4-21 (Continued) 
SUMMARY OF POSITIVELY DETECTED CHEMICALS IN AREA B MONITORING WELLS 
HALLIBURTON NUS 1994 SAMPLING RESULTS 
NAWC WARMINSTER, PENNSYLVANIA 

Chemical 

Mercury 

HN-06s 
(W-MW-FS) 

Area “B” Monitoring Wells (mg/L) 

HN-061 HN-06D HN-07s HN-071 HN-07D HN-08s 
(W-MW-FI) (W-MW-FD) (W-MW-GS) (W-MW-GI) (W-MW-GD) (W-MW-HS) 

Nickel 

Potassium 

Silver 

Sodium 

NA NA NA 

Thallium 

Vanadium 

Zinc 

I 
NA NA NA ND (4) ND (4) ND (4) ND (4) ND (4) ND (4) 1 NA 

NA NA NA 

NA NA NA ::::::::::::::::::::::::jj::::::::::::::::::::::::::~ 

! t I I I i 1 I i ! ! i t 1 I I i I i 



G TABLE 4-2 (Continued) 

f 
SUMMARY bF POSlTltiELY DETECTED CHEMICALS IN AREA B MONITORING WELLS 
HALLIBURTON NUS 1994 SAMPLING RESULTS 

Q 
NAWC WARMINSTER, PENNSYLVANIA 

Area “B” Monitoring Wells (ma/L) 

I,1 -Dichloroethane 1 ND (1) 1 ND (1) 1 ND (II I ND (1) I ND (1) I ND (1) I ND (1) I 
cis-1 ,Z-Dichloro- 
ethene 

1 ND (1) 1 ND (1) 1 ND(l) 1 ND (1) I I ND (I) I ND (1) I 
Chloroform ND (1) ND (1) ND (I) ND (I) ND (1) 

. . . . . . . . . . ..L........................................................................... 
Carbon tetrachloride ND (1) ND (1) ~~~~~~~ 

...A C.. ,.,.. y; ..,..._. ND (1) ND (1) ND (I) ND (1) . . .A....... /..... . . . . . . . . . . s......... . . . . . . . . . . . . . . . . . . . . ..A...... _. _. ._. 
I I 

Trichloroethene 

Tetrachloroethene 

ND (1) ND (1) ND (1) ND (1) ND (1) ND (1, ND (1) 

ND (1) ND (1) ND (1) ND (1) ND (1) ND (1) ’ ND (1) 

Toluene 

Endosulfan II 

ND (1) 
. . . . . . . . . . ..LI.... I L.. . . . . . ,., ..n. . . . . . . . . . . . . . . . . . . . . . . . ..A. . . . . . . 

NA NA NA 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,.,.,.,.,.: .A.... . . . . . ..,. .;:~;:f$j:i:;:gy$$$‘r:::i 

Aluminum 

antimony 

fwsenic 

I I I 
NA 

I _.___ ::...i.. < . . . . . i............ . . . . . . . . . . . ..,., .i.... ,...,., .i ,.,., .,...:,. 
‘~~~~ ND (13) 

.:.:.:.:.:....A. .a.. .y.:.~,>:,~,>: 
.~~~~~~ 20.6 B 123 B 

ND (13) NA 
:.:.:.:.:.:.: . . . . . . . . . . . . 

NA :.:,:.:.:.:,:, .:.:.:.>:+ 
.:.:.:.:.:.:.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: 

NA NA ND (27) ND (27) ND (27) ND (27) ND (27) 41.6 B ND (27) ND (27) ND (27) ND (27) 

NA NA ND (3) ND (3) ND (3) ND (3) ND (3) ND (3) ND (3) ND (3) ND (3) ND (3) 

Salcium 
1 INAp 

NA w:gi 

Barium 

3eryllium NA NA ND (1) ND (1) ND (I) ND (1) ND (1) ND (1) ND (1) ND (1) ND (1) ND (II 

I NA NA 

ron 1 INA NA 

.ead 
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TABLE 4-2 (Continued) 
SUMMARY OF POSITIVELY ,DETECTED CHEMICALS IN AREA B MONITORING WELLS 
HALLIBURTON NUS 1994 SAMPLING RESULTS 
NAWC WARMINSTER, PENNSYLVANIA 

Area “B” Monitoring Wells (mg/L) 

Chemical HN-081 HN-08D 
(W-MW- (W-VW- 

HN-09s HN-091 HN-090 HN-IOS HN-101 

HI) HDJ 
(W-MW-IS) (W-MW-II) (W-MW-ID) (W-MW-JS) (W-MW-JI) 

Manganese NA NA 

Mercury 

Nickel 

Potassium 

NA NA ND (0.13) ND (0.13) ND (0.12) ND (0.13) ND (0.11) ND (0.14) ND (0.13) ND (0.14) ND (0.13) ND (0.13) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

NA NA ND (17) ND (17) ND (17) ND (17) ND (17) ND (17) ~~~~,~ ND (17) ND (17) ND (17) 

Silver 

Sodium 

Thallium 

NA NA ND (II ND (1) ND (1) 

NA NA ND (4) ND (4) ND (4) ND (4) ND (4) ND (4) ND (4) ND (4) ND (4) ND (4) 

NA NA ND (41 ND (4) ND (4) ND (4) ND (4) 

NA NA 

I I ! I I i 
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8 

TABLE 4-2: (Continued) 

w 
SUMMARY OF POSITIVELY DETECTED CHEMICALS IN AREA B MONITORING WELLS 

-3 
HALLIBURTON NUS 1994 SAMPLING RESULTS 
NAWC WARMINSTER, PENNSYLVANIA 

P 
L 
w 

Cnemical 

I,1 -Dichlorosthane 

cis-1 ,P-Dichloroethene 

Chloroform 

Carbon tetrachloride 

rrichloroethene 

retrachloroethene 

Area “B” Monitoring Wells (mg/L) 

HN-IOD HN-38 HN-39 HN40S 
(W-MW-JD) 

HN-401 HN-40D 
(W-MW-HN-38) (W-MW-HN39) (W-MW-HN40-S) (W-MW-HN401) (W-MW-HN40D) 

ND (I) ND (1) ND (1) ND (I) ND (I) ND (1) 

ND (1) ND (1) ND (1) ND (I) ND (I) ND (I) 

ND (1) ND (I) ND(l) ND (1) ND (1) ND (I) 

ND (I) ND (1) ND (I) ND (1) ND (1) ND (I) 

ND (1) ND (1) ND (1) ND (1) 
~~ 

ND (1) . ::::::::::::.:.:.:.:.:~.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: _,._,., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..........~.~. 

ND (I) ND (1) ND (I J ND (1) 

Toluene 

Endosulfan II 

4luminum 

ND (1) ND (1) ND (1) ’ ND (1) ND (1) ND (1) 

NA NA NA NA NA NA 

4rsenic 

3eryllium 

Zalcium 

Cobalt 

Zapper 

ron 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,.,.. 

119B 45.2 B NA NA 

.ead 

nagnesium 

1.5 B 3.3 B NA NA 
.,.,.,. ~~~~~ ~~~~~~~~~~~~~~~~~~ 

,.,. =>i:. . . . . . . . . . . .._..... * _: _,. :.,.;.:.:.:.:.:.:.:.:.: . . . . . . . . . . ..i.... &.$~i:$~g ..:.:.:.:.:.x.:.:.., .__, _, NA NA ~.:.~,.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:. .:.:.:.‘.‘.‘.‘:‘.‘;~‘.‘,‘,‘,‘,‘~’~’:’:’:’:’:’.~.‘.‘.‘.‘.‘. . . . . . . . . . . . . . . . . . . . . . . . . . ,,.,.,,,.,.,,,,: 



TABLE 4-2 (Continued) 
SUMMARY OF POSITIVELY DETECTED CHEMICALS IN AREA B MONITORING WELLS 
HALLlBUFfTON NUS 1994 SAMPLING RESULTS 
NAWC W&RMINSTER, PENNSYLVANIA 

Chemical 

Manganese 

Mercury 

Nickel 

Potassium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Area “B” Monitoring Wells (mg/L) 

HN-IOD HN-38 HN-39 HN-40s HN-401 HN-40D 
(W-MW-JD) (W-MW-HN-38) (W-MW-HN39) (W-MW-HN40-S) (W-MW-HN401) (W-MW-HN40D) 

ND (0.13) ND (0.13) NA NA ND (0.13) ND (0.14) ND (0.13) ND (0.13) ND (0.13) ND (0.13) 

ND (17) ND (17) NA NA ND (12) ND (12) ND (12) ND (12) ND (12) ND (12) 

NA NA 

ND (1) ND (1) NA NA 

NA NA 

ND (4) ND (4) NA NA ND (2) ND (2) ND (2) ND (2) ND (2) ND (2) 

ND (4) ND (4) NA NA 9.7 B 3.2 B ND (3) ND (3) ND (3) ND (3) 

i i 
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TABLE 4-2 (Continued) I 
SUMMARY OF POSITIVELY DETECTED CHEMICALS IN AREA B MONITORING WELLS 
HALLIBURTON NUS 1994 SAMPLING RESULTS 
NAWC WfrRMItfSTER, PENNSYLVANIA 

Chemical 

I,1 -Dichloroethane 

cis-1 ,P-Dichloroethene 

Chloroform 

Carbon tetrwhloride 

HN-49s 
(W-MW-HN49S) 

ND (I) 

ND (1) 

ND.(l) 

Area “B” Monitoring Wells fmg/L) 

HN-491 HN-49D MW-05 MW-06 
(W-MW-HN49I) (W-MW-HN49D) (W-MW-05) (W-MW-06) 

Nb (I) ND (1) 

ND (1) ND (1) 

ND (I) ND (I) ND 0) ND (1) 

ND (1, I ND (I) ND (I) ND (1) 

Triohloroettane 

Tetrachlorosthene 

Toluene 

Phenanthrene 

ND (1) 

ND (1) ND (1) I ND (I) ND (1) ND (1) 
I 

ND f 1) ND (1) 

NA NA NA 

Butylbenzylohthalate 

Bis(Z-ethylhsxyl)phthalate 

NA NA NA 
‘:‘:‘:‘.i.. . . . . . . . . . . . . _.... :.:.:..~:,~~.:~.:~:::“::::::::~ ,:,~,:,:,:,~.~.:.:,:: 

.,.,.,. i~~~~~~~~~~~lrl~~~~~~~~~~~ NA NA NA NA 

Endosulfan II I NA NA NA NA NA 
:::: :~:~:,:~:~:,:,:,:,:,:,:,:,:,:,:,:;;;..:.... . . . . . . . ~~~~~~~~~~~~~~~~~ .,.,...,.. . . . . . . . . . . . . . . . . . ..I................ . . . . . . . . . . . . . . . . . . . :.....l....................... . . . . . i...., . . . . . .i...... . . . . . . . . . . . . /... . . . . . . . ..~.“.‘.‘.......‘.......... .,. ,.,..., .,.... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
~~~~~~~~~~~ ~~~~~~~~:~~::~~~~~~ 
. . . . . . . . . . . . . . . . . . . . ..I . . . :..:. . . ..6*660. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ii......... :..............: . . . . . . &Am . . . . . . . . . . . . . . . . . . . !...i.!.!.!.! NA NA 

.““.‘.:...:.:.:.:.:.‘.:.~ in.... 
Aluminum ._. 

I 
. . 

Antimony I NA NA 

Arsenic 

Barium 

.,,,.(,,,,.,.,.,..., ::::::::::::;:$$&:::::;:;::::::: :.,. NA NA :::::::;:.:: _.....i,., . . ..L. .a.. :..,...,:,: - i~‘,~~:#:i:i:i:i:i:~~~:~:~: 
NA NA 

t 

Beryllium 

Calcium 

Chromium 

Cobalt 

NA NA 
‘.‘.‘.‘...‘:..........,:.:.:,:.:.:. ‘:::::::::::::::::::~~;:::~::::’ ::::::::::::::::::::.:,:.:.:,:.:.:., . . . . . . . . . . . . . . . . .,. ,.,._ .,....:,>:., ,.,./,_ ::::::::::::~:~.~:~;:::::~:~:.:~:~:~:.:+: NA NA 

Y ‘:‘:“:.:“.:.:‘:.:.“:~::~~::::::::: 
~~~~~~~ 
:::::::::::::::::::::::::j:::::~::::::::::: 
. . . . . . . . . . . :.:.~.:,.: .:.:. :.:.:.:.:.:.:.; :.:.:.:i.:.~..:.... . . . . . . . . . . . :.:,:,:.:.:., .:.:.:.:.:.>:(‘.:.:.:.:.:.:.: ,,:,:,:,: . . . . . . . ..L. . . . . . . . . . . . . . . . . . . . . . . . ..i.... . . . . . . . . . . . . . . . . Qi ..,..........: .,_. 

~~ I 

.,.,., ~~~,~~~~ii~:~:~~~~~:~~~.~~~~ ND (5) ND (5) NA NA 

~ 
.P.. ,_................, ND (3) ND (3) NA NA .:.:.:.:.:.:.:.:.~~~.~~.:.:.:.:.:.:::::::~:::~:~:~:~:~:~:~:~.~.~.;,~,~.~,~.~.~ .:.:.;. 
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TABLE 4-2: (Continued) 
SUMMARY OF POSITIVELY DETECTED CHEMICALS IN AREA B MONITORING WELLS 

-0 
HALLIBURTON NUS 1994 SAMPLING RESULTS 
NAWC WARMINSTER, PENNSYLVANIA 

Area “B” Monitoring Wells (mg/L) 

Chemical HN-49s HN-491 HN-49D MW-05 MW-06 
(W-MW-HN49Sl (W-MW-HN49I) (W-MW-HN49D) (W-MW-05) (W-MW-06) 

Copper 

Iron 

Lead 

9.7 B NA NA 
,,.,....,,......; :::::::::::; :::::....... 

~~~~~~~~~ 
NA NA :.:.:.:.: . . . . .._.....................................................,...,.... . . . . . . . . . . . ,; ,.,.,.(,.,.~.~.,., .; ,.;,.,. * .,.,.,.,.,.,‘,‘,‘~.(~ ....... ,...(..,‘,‘, . . . ..(...’ 

2.7 B 
I 

10.1 B NA NA 

Magnesium NA 

Manganese NA 

Mercury 

Nickel 

Potassium 

ND (0.13) ND (0.13) NA NA 
.:,~~~~~:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:::::::::::::::::~::~:::~:::::: 
~~:~,j~~~~~~~ 
‘.‘.‘.‘.;‘.:.:.:.:.:.:.:.:~.~::::~...: .,.,.,., ND (7) ND (7) NA NA . . ..i . . . . . . . . . . . . . . . . . . . . . . . . ..i....... ::::::::::::.:.:.:.:.:.:.~ .,.,.,.,.,.,.,.,.,.,.,.(...,.,.,.,.,.,...,.,.... . . . _ ,,,,.,.(.(.,.,.(., 

NA 
I I 

Silver 

Sodium 

I Thallium 

4.0 UL 4.0 UL 
I 

4.0 UL NA NA 

:::::::::::::>:.>: . . . . . . . . . . . . . . . . . . . . . ..i ,,,,....,........ . ‘.‘.‘.‘.‘.‘.:‘.:.:r.....:~ . . . . . . . . . . . . . ..ii..~.~.~.~...~.~.~.~.~..... ~~~lila~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~:~:~~~~~~ 
::::::K+:.:::::::::::::::::::::: .,.,.,.,.i . . . . NA NA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :.:.:.x.>>> ,...............,.,...,.........................,.,.,.......,.,...,.........,....., .,.........,.,.......,.,.(( . . . . . . . . . . . . . . . . . . . . . . . . . . ~~~:3~~.~:.:.:.:.:.:.:.:.:.:.: 

I 
4.4 B I 6.4 B 3.5 B NA I NA I 

Vanadium 

Zinc 

.,...,.(.,.,.(,.,.,................................................~.~. . . . . . . . . . >>:.:.:.:.:.:.: .i,._.i,.....i,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,~,~, ~ :,..,.,. 
~~~~~~~~~~~ NA NA 

““‘.“““““““‘.~:.:::‘,,., 
NA NA ‘.‘.‘.‘.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: . . . . . . . . . . . . . . ..,. ,.:,...,..,.....,....,,.,..........,.... ::::::::::: 



TABLE 4-2 (Continued) 
SUMMARY OF POSITIVELY DETECTED CHEMICALS IN AREA B MONITORING WELLS 
HALLIBURTON NUS 1994 SAMPLING RESULTS 
NAWC WARMINSTER, PENNSYLVANIA 

I Area “B” Monitoring Wells (mg/L) 

Chemical 
DG-17 I DG-18 I DG-19 I DG-20 I DG-21 I DO-25 

I,1 -Dichloroethane 

(W-MW-DG 17) (W-MW-DG 18) (W-MWDG 19) (W-MW-DGZO) NV-MW-DGZI) (W-MWDG25) 

ND (1, ND (It ND (I) ND (1) ND (1) ND (It 

I cis-l,t-Dichloroethene I ~~~ ND~~ 

I I 4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..i. ‘.‘.““:‘:‘:‘:‘:‘:.:.:.:.:.~:.~ :,:,:,:,:,:,:.:,:.:,:.: ..,.,.:.:.: .::,::::::. 

:,.,.. :.:.: .- . . . . . . . . . . . . . ..(.... 
:I:I:-~:~:~:~:ss:I:-I:~:~~~~~: 

‘:~:~::‘:‘:y:‘:‘...‘.:;:.....~............,:.:.:.::: :.:.:.:. l:.~i~~ ,:,:,:,:,:.:,: 

1) .i............/ . . . . . . . . . . . . . . . . . . ::.:.:?:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: ND (1) . . . . . . 
~jijiis~~~~~~~~~~~~~ . . . .../...._ ND (1) ::::::::::::::::::::::::::.w ..I..... . . . . . .y:‘:‘:‘:‘: :.:.:. :.;.:. “‘“:.: .y:: :‘::.:.:.:.:.:‘:.:.:.:.~,:~~ ,:,:,:.:,: ,:.: 

:::;:::::::::::::.f I I 
ND (It ND (1) 

~~~~~~~~~~~~ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . ND (I) ND (I) ND (I) ,. .A.... ‘.........“.:.:.~~~ (.,.,.(.,.,, :‘.:.:.‘:.:.:.:.:.:.:.:.:.:.:.:,:.:,:,:.:,:.:.:.:.:.:.:.:.:.:.:.: . . . . . . . . . . . . . . . . . . . . . . . . . > 

ND (1) 

Chloroform 

Carbon tetrachloride 

Trichloroethene 

1 Tetrachloroethene 

I Toluene I ND (1) I ND (I) I ND (I) I ND (1) I ND (1) I * ND (I) I 
.NA - Sample not analyzed for this parameter. 
Metals results for unfiltered samples are presented in left hand column and for filtered samples in right hand column. 
Positive results for compoundslanalytes denoted by shading in table cell. 
Qualifier codes: 

ND = analyte not detected at quantitation/detection limit in parenthesis 
J = estimated result 
B = rot detected due to blank contamination 
K = positive result biased high 
L = positive result biased low 
UJ = estimated quantitatiorudetection limit 
UL = estimated quantitation/detection limit, biased low 



DRAFT -- 

TABLE 4-3 

SUMMARY OF ANALYTICAL RESULTS FOR MISCELLANEOUS PARAMETERS (mg/L) 
AREA B GROUNDWATER 

NAWC WARMINSTER, PENNSYLVANIA 

Parameter 

Total Organic Carbon 

Alkalinity (as CaCO,) 

Field Duplicate Samples 
HN-021 

(W-MW-61) HN-02D HN-02D 
(W-MW-BD) (W-MW-ND) 

3.1 4.0 2.5 

201 119 118 

Biochemical Oxygen Demand (BOD) ND (2.0) ND (2.0) ND (2.0) 

Chemical Oxygen Demand (COD) 10.7 8.1 ND (5.0) 

Hardness (as CaCO,) 98.8 128 123 

PH I 6.56 I 6.25 I 6.27 

Total Dissolved Solids (TDS) 398 191 200 

Total Suspended Solids (TSS) 10.0 20.0 22.0 

NA - Sample not analyzed for this parameter. 
NR - TIC sample results not reported. 
Positively detected compounds/analytes denoted by shading in table cell. 
Qualifier codes: 

ND = analyte not detected at quantitation/detection limit in parenthesis 
J = estimated result 
B = not detected due to blank contamination 
K = positive result biased high 
L = positive result biased low 
UJ = estimated quantitation/detection limit 
UL = estimated quantitation/detection limit, biased low 

DG-21 
(W-MW-BS) 

- 

.- 

2.41 -^_ 
85.1 

ND (2.0) 

11.0 

123 

5,90 

233 

18.0 

- 

- 
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Table 4-4 summarizes analytical results (positive detections) for 11 monitoring wells which were sampled 

in the first quarter of 1995 as part of the OU-1 groundwater extraction system installation. Included in this 

analytical data are results of volatile organic analyses (including Tentatively Identified Compound scan 

results) and Target Analyte List (TAL) metals analyses. Table 4-5 presents a summary of analytical results 

for chemicals which were detected in extraction wells installed by OHM in January of 1995. In al! tables, 

positive results have been shaded for easy identification. The complete analytical results for groundwater 

are presented in Appendix C. 

4.2.1 Halliburton NUS 1994 Sampling Results 

Low concentrations of contaminants were detected in some monitoring wells within Area B, primarily along 

the downgradient (southern) edge of Site 6. Organic chemicals detected in Area B groundwater include 

chlorinated organics (tetrachloroethene, trichloroethene, cis-1,2dichloroethene, 1 ,l dichloroethane, 

chloroform, and carbon tetrachloride), mono- and polycyclic aromatic hydrocarbons (toluene, xylenes, and 

phenanthrene), phthalate esters (butylbenzylphthalate and bis(2-ethylhexyl)phthalate), and a pesticide 

(endosulfan II). Positive results are repotted in at least one sample for all TAL metals except cadmium, 

chromium, cobalt, and selenium. Of the detected compounds, only trichloroethene, tetrachloroethene, and 

carbon tetrachloride exceed respective MCLs. 

For evaluation purposes, the monitoring wells in Area B were grouped as shallok (approximately 15 to 

P- 50 feet below ground surface), intermediate (approximately 50 to 100 feet below ground surface), and deep 

F-. 

(approximately 100 to 245 feet below ground surface) wells. Monitored intervals vary from 5 to 321 feet in 

length. Results for samples collected at various depths permit evaluation of both horizontal and vertical 

contaminant extent and migration. 

p* 

p-r 

The hydrogeologic and analytical information for Area B indicate two distinct areas of groundwater flow and 

contamination, one centered around Area B and the other in the southeastern base boundary/Casey Village 

area. Potentiometric surface maps for shallow, intermediate, and deep groundwater monitoring wells were 

provided in Figures 3-6, 3-7, and 3-8, respectively. Tag maps showing shallow, intermediate, anld deep 

monitoring well sample results are presented in Figures 4-1, 4-2; and 4-3. 

C 

The maximum detected concentrations of volatile organics in shallow monitoring wells include 

1 ,l -dichloroethane (1 pg/L), cis-1,2dichloroethene (5 pg/L), chloroform (2 pg/L), carbon tetrachloride 

(8 yg/L), trichloroethene (12 pg/L), tetrachloroethene (9 pg/L), and toluene (9 pg/L). The maximum 

concentrations of cis-1,2dichloroethene and trichloroethene were found in the sample collected from 
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SUMMARY OF POSITIVELY DETECTED CHEMICALS FOR AREA B MONITORING WELLS 
HALLIBURTON NUS 1995 SAMPLING RESULTS 

NAWC WARMINSTER, PENNSYLVANIA 

Area “B” Monitoring Wells (mg/L) 

Chemical 

Methylene chloride 

Acetone 

Carbon diwlfide 

1,2-Dichloroethene (total) 

2-Butanone 

Trichloroethene 

Benzene 

Toluene 

Tentatively Identified 
Compounds (TICS) 

Arsenic / 

January 16, 1995 Sampling Event 

HN-3611 HN-3612 HN-36D HN-371 HN-37D 

1 BJ 28 

ND (5) ND (5) 

ND (1) ’ ND (1) ND (1) ND (1) ND (1) 

ND 0) ND (1) ND (1) ND (1) ND (1) 

ND (5) ND (5) ND (5) ND (5) ND (5) 

ND (1) ND (1) ND (1) ND (1) ND (1) 
-- 

ND (1) ND (1) 

ND (1) ND (1) 
::::::::::::::::::::::::::::: ~~ :,I:,~.~.,.;,,,.;;,,,,,,,,,,~,,,, .:i. . . ..v... . . . . . .._ (_i, /_.,, ,,,,,,, ~~~:(.~ ;;~:,.,.,., :::::~~~~~~~~~~~~~~~~~~~ ,_,., _,_ ,.,,,,,,___/_ ,,, . . . . . ~ __ ,__::::::: ::. . . . . . :.:.:,:.:.:.:.:.:.::.‘.‘::::‘.‘. ~~~~~~~~~~~~ NR NR ~~~~~~~~~~~~~~~~~~ 
~~~:3i:~:::~~~:~~~~~:~~~~:~~:~:~~~~:~:~:~~~~~: ,.,.,...,... ,.,...... .,........:.: .,.,.,.,.,.,.,.,...,.,.,.,.,.,.,.,...,., ~.:.~ :.,., .z ,.,.,.,.,. .,. .,.,.,.,.,.,.,.(.,.,.,.,.,...,. . . . . . . . . . . . . . . . . . . . . _ ,_.,, ,,,,,,,,,,, 

NA NA NA NA NA 

I i 1 I i ! 
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TABLE 4-4 (Continued) 
SUMMARY OF POSITIVELY DETECTED CHEMICALS FOR AREA B MONITORING WELLS 
HALLIBURTON NUS 1995 SAMPLING RESULTS 
NAWC WARMINSTER, PENNSYLVANIA 

Area “B” Monitoring Wells (mg/L) 

Chemical February 7 and 8, 1995 Sampling Event 

DG-21 HN-021 HN-02D HN-3611 HN-3612 HN-36D DGll8 EW-12 EW-14 

Methylene chloride ND (10) ND (10) ND (10) ND (10) ND (10) ND (10) 

Acetone 11 B ND (10) 78 10 B 88 11 B ND (10) 24 B ND (10) 
“’ ...... . . . . . . . ..A.. . . . . . . . . . . 

Carbon disulfide ND (lo) ND'(i0) N,, (lo) ~~~~ ND (lo) :::::::~~::::::.:.:.:.:.:.:.:.:.:.:.:.:.:::.:::.:::::: 
. . . ..A. A.............. .A.....> A.,.. . . ..i........ :.:.:.:.:t.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:. 

ND (lo) ~~~~~~ ND (lo) 
. ..‘.‘.‘...:.~.:.~:.F ..A........ :.:.:.:.:.:.:.:.:. :.:.:.:.: ND (10) . . . . . . . > ,.,... :.:.:.:.:.:.:.: .,.,.,.,.,.,.,.,,.. 

1,2-Dichloroethene (total) 
“.“‘.~.~.~...‘........:.:.:.:.:.:.:,:,:,:.~.:.:.: 

ND (10) ND (10) ,,,,, (lo) ~~~~~ ,,,,, (lo) 
.,.,. .,. ,,,,._.,_,.: ::y:.::: . ...: “:‘,::::‘:“:.:.“: .,...,.,...,.,.,.( ND (10) 

2-Butanone ND (10) ND (10) ND (10) ND (10) ND (10) ND (10) ND (10) ND (10) ND (lo) 
. . . . . . . . . . . . . . . i..........,., .,.i,.,... . ..\........... . . . . . .,“.,“....~.~.:-:““‘,:.~.~.~.~,~,: ,:,:,:.:.: 

Trichloroethene ~~~~~~ ~~~~ ND (lo) 
:.:.:.:.:.:::::::::::::~:~~:~,>~~~. :.:.: I.: .:.:.:.:.: . . . . . . . . . .,.,._. _.,.,.,.,/,..__ . . . . . . . . . . . . . . . . . . . . . . . . . . . :.~,:.:.:.:,:,:.~,:. :::::::~“::.:.::“::.~~:,~,~.~.~,~.~.~.~.: 

Benzene ND (10) ND (10) 

Toluene ND (10) ND (10) ND (10) ND (10) ND (10) ND (10) ND (10) ND (10) ND (10) 

Tentatively Identified 
Compouncs (TICS) NR Nil e NR NR NR NR NR NR NR 

I 
Arsenic ND (0.01) ND (0.01) ND (0.01) ND (0.01) ND (0.01) ND (0.01) ND (0.01) ND (0.01) ND (0.01) 



E TABLE 4-5 

kl 
=G ,SUMMARY OF POSITIVELY DETECTED CHEMICALS FOR AREA B MONITORING WELLS 

OHM EXTRACTION WELL SAMPLING RESULTS 
NAWC WARMINSTER, PENNSYLVANIA 

Area “B” Monitoring Wells (mg/L) 

Chemical 
EW-12 

EW-12 
(01/18/95) 

EW-12-DIP EW-12-DIPA Ey-12-DIPB EW-14 
(01/04/95) 

1 e-hour pump 
72-hour pump 

(01/18/95) (01 /19/95) (01/20/95) (01 /12/95) 

test 
test 

72-hour pump ’ 72-hour’pump 72-hour pump 72-hour pump 

Bailer 
test test test test 

. . . . . . . . . . . . . . ..,.:,.,.,.. .i.. i... :.~~:“:.:::::::::“:“:::::::::::: 
1,2-Dichloropropane ND (1) 

3r~::: 
“‘.:.:.:.:.:.:.:.:.: . ..i. ,:,:,:,:,:,:,:.:;,:,::: :.:... . . . . . ..L......\.... .....‘,.,...,:,i:.:, ,_ ,__, j ::::: ,,__ f~ :.:.:.:.:.:.:.:.: .,.,. :.:.~:i:\i:~cl:~.~.::: ND (1) ND (1) 

.,.,.,.,. 
Methylene chloride 

: . . . . . . . . . . . . . . . . . . . . . . . ~~~~~~~~ 4.1 B 
;~:::::::a&:..,:,:,:.:.:.:.... ‘.‘.‘.‘.....l:....... . . . . . . . . . . . . . . . . . . . . . . . . . ND (1) ND (1) ND (1) ND (1) . . . . . . . :i.. . . . . . . . . ..i........... 

Trichloroethene ND (1) ND (1) ND (1) ND (1) ND (1) 
~~.~~.~~ ..&$%5.z~ . . . . . . . . . . .zc:Gx :i: .:.:.m:- . . ._.,.,.,.i,.,.i,.,.,.,.,...,., : ::::::::::::::::::::::::::::::::::::::::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:. 

Freon-l 1 (Trichlorofluoromethane) ND (1). ND (1) ND (1) ND (1) ND (1) 
~ .:.: .,.,.... . . . ...*..> ,...,._ ::::::.:.:.:.:.:.:.:.:.:.:.:.:.:.~.:.:c .,.,.,...........,.... ,__:::: 

L...... .,.,.,.,.).(.......(...... ,_ ,_, 
Dibromomethane ~~~~~~~~~ 

““.““::.:.:. 1:. ND (1) ND (1) ::::::::::::::::::.:.:.:,,, _,.....,...,.,...,...,.,....._ ‘...:.:.:.:.:.:.:.:.:.:.~:.>:~:~::~:~:~~~:~: ND (1) ND (1) ND (1) 

:\ 

I I I i 
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monitoring well DG-18, located immediately downgradient of Site 6. Other shallow wells containing 

maximum concentrations include HN-06s (tetrachloroethene), HN-08s (1 ,l dichloroethane and toluene), and 

HN-OSS (carbon tetrachloride); all of these samples are located along the southeast base boundary near 

Casey Village. Shallow wells which did not have detectable quantities of organic compounds include 

-- 

I 

HN-OlS, HN-04S, HN-05S, HN-lOS, MW-05, MW-06, BG-7, and DG-17. 

The shallow groundwater sample data for organics identifies the two contaminant plumes which exist in the 

area of investigation. One plume, noted to primarily contain dichloroethenes, trichloroethene, chloroform, 

and carbon tetrachloride, is located very close to Sites 5 and 6 within Area B. The lateral extent of’this 

plume is defined by monitoring wells HN-01 S, HN-O5S, HN-lOS, MW05, MW06, and DG-17. The pattern of 

detections is consistent with the prevailing shallow groundwater flow pattern depicted in Figure 3-6, which 

shows groundwater flow in the area generally toward HN-10, MW-05, and MW-06. 

-- 

,- 

The second shallow groundwater contaminant plume, detected along the Casey Village/southeast base 

boundary, is evidenced by data from monitoring wells HN-OGS, HN-O7S, HN-O8S, HN-OSS, and HN49S. This 

plume is primarily comprised of trichioroethene (ICE), tetrachloroethene (PCE), 1,ldichloroethane (DCA), 

and dichloroethene (DCE) isomers. The shallow groundwater flow pattern around this plume suggests an 

off base source (in Casey Village), since flow is generally to the north and northwest. Groundwater samples 

collected from residential wells in Casey Village have significant amounts of trichloroethene (up to 

1,200 fig/L), tetrachloroethene (up to 720 pg/L), and dichloroethene isomers (up to 530 pg/L). These 

concentrations are up to two orders of magnitude greater than those detected on base for identical 

chemicals. ’ 

-_ 

- 

- 

Chlorinated ethenes and toluene are the most frequently detected compounds in the intermediate depth 

monitoring wells, at levels c 10 pg/L (with the exception of well HN-491, discussed below). Figure 4-2 shows 

- 

the distribution of contaminants in intermediate depth wells. Toluene detections appear over a wider area -. 

than chlorinated organics, as evidenced by positive results in well clusters HN-01, HN-07, and HN-10, as 

well as locations between. Detections of chlorinated organics are primarily associated with the area on the -. 
downgradient edge of Sites 5 and 6. A second area of frequent detection.of chlorinated compounds is 

along the southeastern base boundary (well clusters HN-07 and HN49). Wells HN-491 and HN-071 were the 

only intermediate wells containing VOCs (TCE and DCE) at concentrations above the MCLs. Chlorinated 

organics were not detected in the intermediate wells located on either side of these two well clusters (HN-06 

and HN-09). of particular note is the detection of 120 pg/L of TCE and 30 pg/L DCE in well HN-491. These 

levels are by far the highest concentrations of TCE and DCE found in on-base monitoring wells in and 

- 

-” 

-_ 
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around Area B. Well HN-491 is located in close proximity to the residential wells with the highest reported 

detections of TCE (1,200 pg/L) and DCE (530 fig/L). 

Toluene and chlorinated organic detections in deep monitoring wells are consistent with detectionls which 

were observed in the intermediate groundwater samples. Toluene detections are noted across the area, 

from HN-OlD to HN-03D and HN-OGD. The detected concentrations of this compound varies from 1 pg/L 

to 18 fig/L, with the maximum concentration noted at HN-08D. Low levels of toluene are detected 

consistently in deep wells east of Area B, but incidence of detection at locations close to Sites 5 and 6 are 

much lower. 

P-4 

I--- 

The isolated, low concentration chlorinated ethene and methane isomer detections reported in deep wells 

do not reveal any consistent pattern which would suggest a single, common source or a significanlt plume 

of contamination. Close to Sites 5 and 6, trace levels of trichloroethene were detected in deep wells IHN-02D 

and HN-O3D, at concentrations below its MCL. A second area of chlorinated ethene detection is noted along 

the southeastern base/Casey Village boundary, where the concentration of TCE in HN-49D (7 pg/L) slightly 

h 
exceeded the MCL of 5 pg/L. This was the only detection above MCLs in deep wells in the 1994 data. The 

sample collected at HN-OSD contained only carbon tetrachloride. 

Semivolatile organic analyses were performed for the groundwater sample collected from obtained from 

monitoring well HN-49S. Positive results were reported for only three compounds at concentrations equal 

to or less than quantitation limits. These results include phenanthrene (1 pg/L), butylbenzylphthalate 

(10 pg/L), and bis(2-ethylhexyl)phthalate (2 pg/L). The low levels reported for, these chemicals’and their 

*” absence in the shallow and deep wells may indicate their detection to be anomalous. 

- 

Although several inorganic analytes were detected in groundwater samples collected in Area B, no significant 

‘patterns of contamination are noted. Based on comparison to upgradient well data (HN-011, HN-OlD, 

HN-O4S, HN-041, HN-04D, and BG-7) sample results, positive results for metals exceed maximum 

background concentrations for at least one parameter in either total or dissolved sample analyses in every 

sample. However, the exceedences are neither consistent for every parameter in an individual samlple nor 

is there a pattern of exceedence in a group of sample locations. The results appear to be characteristic of 

the normal variation in inorganics that would be expected in groundwater. 
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4.2.2 Halliburton NUS 1995 Sampling Results 

Two sampling events were conducted in January and February 1995 for monitoring wells in cluster HN-36 

(both events), cluster HN-37 (January only), and for monitoring wells HN-021, HN-O2D, DG-18, and DG-21 

and extraction wells EW-12 and EW-14 (for February only). Theses groundwater samples were analyzed 

for TCL volatile organics and arsenic. A summary of the analytical results for positively detected 

compounds/analytes for the 1995 sampling is presented in Table 4-4. 

In genera!, positive detections of VOCs were at trace levels, with the exceptions of DG-18 and HN-36D. 

These two wells are located adjacent to one another on the downgradient edge of Site 6. In addition to 

compounds which were detected in previous sampling of the Area B monitoring wells (i.e., chlorinated 

solvents and toluene), methylene chloride, acetone, carbon disulfide, 2-butanone, and benzene were also 

detected in at least one well. Methylene chloride, acetone, and 2-butanone are common laboratory 

contaminants and will not be addressed pending the results of complete data validation. Carbon disulfide 

and benzene, however, may be site-related contaminants. Reported concentrations of 1,2dichloroethene 

and trichloroethene in samples HN02-I and DG-18 are consistent with concentrations detected in the 1994 

sampling. Trichloroethene was also detected in the sample collected from DG-21 at a concentration which 

isslightly lower in the 1995 sampling than it was in 1994 (1 pg/L versus 3 pg/L). 

-. 
Carbon disulfide was detected in two wells: HN-3611 (1 pg/L) and DG-18 (46 pg/L). Previous.sampling for 

DG-18 did not result in detection of this compound (see Table 4-2), and its presence may be attributable 

to blank contamination. Benzene detections at cluster HN-36 are attributable to contamination, as this 

compound is detected in both sampling events in monitoring wells HN3611, HN-3612, and HN-36D. In both 

rounds of sampling, the relative concentrations of benzene observed in the wells are consistent, with 

samples from HN-36D containing the highest concentrations (18 pg/L in January and 20 pg/L’in February). 

The January data also includes TIC results. Reported in the samples also noted to contain benzene are 

‘freon (in all three) and two hydrocarbons (in HN-36D only). Benzene was not detected in any other wells 

within Area B, including a number of wells located directly down gradient of cluster HN-36. The 

concentration in HN-36D was, however, above the MCL of 5 pg/L. 

-. 

.- 

.- 

.- 

,- 
Arsenic, an analytical parameter in the February 1995 sampling, was not detected in any of the monitoring 

wells. Analysis for this metal was not performed in the January 1995 sampling event. 
-- 
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4.2.3 OHM Extraction Well Sampling Results 

Two extraction wells which have been installed on the downgradient edge of Sites 5 and 6 in Area B (EW-12 

and EW-14), were sampled in January 1995 while pumping tests of varying duration were performed. 

Analytical results for positively detected compounds in samples collected from RN-12 and EW-14 are 

presented in Table 4-5. These data have not been subjected to data validation and are considered 

preliminary. Analysis was limited to the low concentration CLP SOW for volatile organic compounds. : 

Two initial sampling events were performed separately for wells EW-12 (sampled on January 4, 1995) .and 

EW-14 (sampled on January 12, 1995). Trace levels of methylene chloride and dibromomethane were 

detected in well EW-12, at concentrations of 2 pg/L and 1.4 fig/L, respectively. Trichloroethene and 

trichlorofluoromethane were detected in the sample collected from EW-14 at concentrations of 1.5 pg/L and 

3.1 pg/L, respectively. 

During 72-hour pump tests performed on the well EW-12, only 1,2dichloropropane was detected. This 

compound was not noted in sample collected from this well previously, and has not been’historically 

detected in samples collected this area. The detected concentrations in the samples collected from the later 

portions of the pump test are less than the respective reporting limit for this compound. 

4.3 CONTAMINANT TRENDS OVER TIME 

Data from previous investigations was compared to 1994-1995 sampling results to identify contaminant 

trends over time. Over the monitoring period, which started in 1991, an established group of comlpounds 

have been detected at specific locations in Area B. 

During the Phase I RI groundwater sampling for Area B, conducted in November 1991, samples from 

overburden and shallow bedrock wells were analyzed for full TCL organic and TAL inorganic parameters. 

The Phase II RI groundwater sampling was conducted in July 1992 and analyzed for the same paraimeters. 

However, Phase II analyses for volatile .organic compounds was performed utilizing the low concentration 

CLP statement of work. Analytical results for these sampling rounds are presented in the Phase II RI Report 

(Halliburton NUS, 1993a). The discussion of contaminant trends over time is limited to volatile organic 

compounds in shallow bedrock groundwater, as this portion of the aquifer exhibits the greatest degree of 

contamination and this analytical fraction includes the chemicals of concern for the Area B groundwater. 

Monitoring wells which are considered include MW-95, MW-06, BG-7, DG-17, DG-18, DG-19, DG-20, DG-21, 

and DG-25. 
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Results of analyses for past (1991 and 1992) and present (1994 and 1995) sampling of monitoring wells 

MW-05, BG-7, and DG-17 indicate no detectable amounts of volatile organic compounds in these wells. 

Groundwater collected from MW-06 contained a positive detection of tetrachloroethene in 1991 (4 pg/L) and 

nondetects for all volatiles in the 1994 sample. 

- 

- 

Groundwater sample analyses for monitoring well DG-18 indicate the presence of 1,2-dichloroethene and 

trichloroethene, which were detected in both sampling rounds at concentrations which are not significantly 

variant over time. The results for 1,2-dichloroethene (7 pg/L in 1991, 8 pg/L in 1992, and 5 pg/L in 1994) 

and trichloroethene (8 pg/L in 1991, 13 pg/L in 1992, and 12 pg/L in 1994) have not shown any significant 

change over time. Carbon tetrachloride, detected at a concentration of 0.3 pg/L in 1991, was not detected 

in the 1992 or 1994 sampling rounds. 

- 
Similar organics were detected in DG-20 over the 1991-1994 time period, and the results are consistent over 

time. Tetrachloroethene (ND in 1991, 3 pg/L in 1992, and 2 pg/L in 1994) 1,2dichloroethene (2 pg/L in 

1991 and 1994 and 3 fig/L in 1992) and trichloroethene concentrations (6 pg/L in 1991, 8 pg/L in 1992, 

and 7 pg/L in 1994) do not vary over time. Toluene was detected only in 1992 at a concentration equal to 

the quantitation limit (1 pg/L). 

-. 

- 
Groundwater samples collected from DG-25 contained 1,2dichloroethene (2 pg/L in 1991 and 1992 and 

1 pg/L in 1994) and trichloroethene (6 pg/L in 1991 and 1992, and 4 pg/L in 1994). These results are 

noted to decline marginally over the 3-year period. Carbon tetrachloride was detected in 1991 (1 pg/L) but 

not in 1992 or 1994. 

Monitoring wells DG-19 and DG-21 initially appear to be exceptions to the trend of steady state or 

decreasing concentrations, with detections of trichloroethene and other compounds in 1992 and 1994 

samples which were not detected in 1991. These results are, however, not considered to be indicative of 

an increase in contamination, as the associated results are sufficiently low in concentration (i.e., less than 

5 pg/L) to be below limits of quantitation for the analytical method used in 1991. The nondetects reported 

for the 1,2-dichloroethene isomer in DG-21 (1992 and 1994 results) suggests this compound is no longer 

present in the groundwater at this location. 

.- 

- 

-. 

- 

- 
in conciusion, the detected concentrations of voiatiie organic contaminants in the Area B groundwater 

appear to have decreased or remained stable over the 3-4 year period between sampling rounds. The 
- 
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r” 
analytical data indicates that the plume has not migrated beyond the affected area identified in the Phase II 

RI Report and that additional contamination has not entered the shallow groundwater. 
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5.0 CONCLUSIONS 
Pm+% 

- 

The Stockton Formation within and around Area B consists of alternating sequences of fine and coarse 

grained sedimentary rock units which strike to the east-northeast and dip to the northwest. Groundwater 

flow within the Stockton Formation is primarily through fractures; both cross bedding joints and bedding 

plane fractures. The finer grained siltstone and shale rock units act as semiconfining layers to groundwater 

flow, however some groundwater does move through the units. Coarser grained sandstone units are 

preferential zones for groundwater movement. 

.- 
Based on pumping test results, the transmissivity of the top loo-120 feet of the Stockton Formation is on 

the order of approximately 200300 ft2/day. It is expected that the transmissivii will vary somewhat locally 

due to differing percentages of coarse grained versus fine grained rock units and with local variations in the 

- degree of fracturing within the rock units. 

Groundwater flow across Area B within the Stockton Formation is to the south, following topography. Flow 

directions are controlled by topography and the Southampton Creek drainage. Groundwater flow directions 

are similar to depths of at least 150 + feet, based on monitoring well cluster water level information. Based 

on the overall pattern of flow directions in and around Area B, there does not appear to be a groundwater 

migration pathway from Area B to Casey Village. 

Soils analytical results indicate that there are no contaminant sources in soils in the well cluster locations 

sampled. Analytical results for groundwater in Area B suggest two discrete contaminant plumes. 

- 

One low-concentration volatile organics plume exists immediately downgradient of Sites 5 and 6 within 

Area B, centered around well DG-18 and well cluster HN-36. The only compounds detected above MCLs 

within this plume are TCE and benzene, at levels slightly above MCLs. Through comparisons between 

sampling results for selected wells across the 1991 to 1995 time frame, it appears that the plume within 

Area B is in a steady-state condition. The distributions and concentrations of contaminants within 

groundwater appear to be stable, indicating that the plume is neither migrating further downgradient nor 

increasing in concentration. Based on the groundwater sampling data, the contaminant plume does not 

extend off site and is not expanding toward the base boundary at this time. With the exception of benzene 

in well HN36D, contaminants appear to be confined to the top 100 feet of the bedrock aquifer. 
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The second discrete area of groundwater contamination, located along the southeastern boundary of NAWC 

adjacent to Casey Village, does not appear to be related to’ Area B. Based on water level elevation data, 

the boundary wells (and Casey Village wells) have water levels at least several feet higher than the water 

levels in the impacted wells within Area B. Based on this data, and the resultant groundwater flow maps, -. 

the boundary well clusters are not downgradient of Area B and the source of the localized contamination 

is separate from Area B; Significantly higher levels of VOC contamination have been detected in residential - 

wells within Casey Village than have been found in the site boundary wells, and the EPA is currently initiating 

site investigation activities in Casey Village to evaluate the potent/al ‘for an off-base source of this 
- 

contamination. 

-- 

- 

- 
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RW 
uo. 

ro;2 

MATERIAL OESCR!PTlON* w 
SLOWS. 5AMelf 0% 

5- 0” *gCO”*,” W”O‘OG~ SOIL 
a -_l 

a00 SAM.lf :ilr*t.e 3t!ww 
MATERIAL 

ISI Lfwm4 
I~ k, CO(lllSTe~C~ 

on IOU CaLOn USCS REMARKS 
w4nOWtss CUSSIFICATION 

REMARKS 
BORING tirJ-%- 

l See Legeno on 3ac~ 
3 OFY PAGE- 



. BORlNG LOG h%UfBURTON NU: 

PROJECT: 

PR0JEC-l. NO.: 

ELEVATION: 

DATE: 

FIELD GEOLOGIST: 

aORlNG NO.: 

DRILLE!?: 

WATE!? LE’JEL 3ATA : - 

(Date. Time & Condwons) 

I I MATERIAL DESCRIPTION* FacK 
Y F.,.,c *I”.. s 0R -^ 

IAM. k 86 
.““....cnc~ MATERIAL 

Lnrt 04 
RUM ‘-.I 

LL?(GTn l0eetn.n.l 01 nocx CDL08 
ClASSiFlCATlON 

USES REMARKS 
M4mNISS - 

NO. m 
I I I 

I H I 

REMARKS ’ 
BORING 

l See Leqsna on dacr 

PAGE!i..O& 

- 



I SORING LOG 

WOJEC?. WAhlla5~tCQ 

JSOJECT NO.: !‘ir2 
30RING NC . DATE: ?jly(py 3RIlLER: GM& 

E’EVATION: FIELD GEOLOGiST ?-Jr~fftR 

I 



REMARKS 
BORlNG th w&P ,- 

PAGE2 - - 3 
- 



:3ate. Time 8 Cocatttonsi 

illSlARKS’ , ,: 

2x 6ORtNG 
W-36 



i 

. BORING LOG hMufi3uRToN ML- 

. 
PROJECT: d +&WC wa~m’ltisEC+ BORING NO.: u+-37s Del . . 

L 

tq\2 PROJECT NO.: 
ELEVAT:ON: 
WATER EVE1 3A:A : 

(Date, Tire & conC1K:Ot3) 

Y/f9 skCl 5/h /Q4 DRILLER: 
/ 

DATE: 
FIELD GEOLOGIST: 

-i 

MATERIAL DESCRIPTION’ “-. 
elowc truw I I 

SAMRI ac-” 3- 01 ,g<O”t,* l,T”oLoG* 301 

*0. ;k.l CWANGZ 31 
?OO IAM*lf c--Y 

L 
INOW’ 

MAfERl AL 
aa 

&l-et OR I*1 LLNGT” 
t~o(r, h, ,,,Sl5TrCNC~ 

oa aocx CaLon ‘JSCS REMARKS 
RUti YAIONISS 

CLASSIFKATION - 
NO. * 1 1 

1ry6 1 

I 

Yb 

I 

I ! 1 ! ! -- 

90 I I A.%” 



P- 

b- 

s4.u 

P-4 

.P; 

D--R 

:F 

c-; 

P 

*- 

PROJECT: 

PROJECT NO.: 

ELEVATION: 

WATER LEVEt I)AYA : 

BORING NO.: #4b\ -37 ;c 

DATE : y/2c ‘lsq DRILLER: 

FIELD GEOLOGIST: 

(Date, Time & Conc~t~ons) 

MATERIAL DESCRIPTION* Fax 
uows $AMRE aa 

iAMIU JfJrw i-on e?COVtw L’T*oLoG* SOIL 

UO. a.1 a00 3AYILI :WANGC ILNSIN’ Ga 

LrrCF 04 
,~tn )r, coNsIsTc*c~ MATERIAL 

RW It’ 
LtNGT” . . OR 8OCK COLOU 

CLASSlFlCATlON ‘Jscs REMARKS 
YAaGNess 

NO. 

REMARKS 
RORING@s 

* lee Leqeno on drcx PAGE,&OF.x 



- 

3 BORlNG LOG HAUL/BURTON AlUS - 

1 
PROJECT: 
PROJECT NO.: 
ELEVATiON: 

WATE3 LE’f EL DATA 

(Dare. Time & Conc~r:on~) 

gORING NO.: +t?+r73z - 

DATE: / DRILLER: 

FIELD GEOLOGIST: 

MATERtAL DESCRIPTION’ 

--I REMARKS 

206 I H 

REMARKS 

l See Leqena on 3rcx 

BOR,NG - 

PAGE 3 OF 4 - -- 



h 

f”- 

C 

. BORING LOG HAufBuRToN NUS 

PROJECT: t-IA. c m rulq+ ey 

PROJECT NO.: ,=“I”- DATE: 

aORING NO.:2 fi - 3 7 T 

DRILLER: 

ELEVATiON: FIELD GEOLOGIST: 
WAX3 tE’f EL 3ATA : 

(Date. Tice & Conon:ons) 

MATERIAL DESCRIPllON* mea 
lows SAM@LI sa 
i- on ,fC,“E,” LtT”OLOG* SOIL 

*PO CitANGl XNWlv aa 
SAMeLI 

ItI LfNGTM 

,- rr, CONslsnNC~ MATERIAL 
OR IOU 

COLOI 

ClASSiFlCAllON VIES REMARKS 
YARONl!SS 

REMARKS 
BORING” -37’pr 

l Ice Lcqena on jacr 
PAGE,&OF.i 



. BORING LOG HALLIBUUTON NlJS ’ 

1;1 &be war,;, seer /-/ ti - 3 ?? 
- 

PROJEff: gORING NO.: 

PROJECT NO.: I VI2 DATE: r/23! q’-! DRILLER: 
: 

ELEVATION: FIELD GEOLOGIST: 53. dml P- 
- 

WATER LEVEL DAiA : 

(Date, Time & Condtr:ons) 

CLASSlFlCATlON REMARKS 



/ 

p” 

. 

N 

. 
. BORING LOG HAulrBURTON NUS 

PROJECT: N A-e dnvw :d-ep aORlNGN0.: 
bfm 5123 /qq 

HN -3X 

PROJECT NO.: DATE : DRILLER: 

ELEVATION: FIELD GEOLOGIST: 2,du en 
WATER LEVEL 3A:A : 

(Date. Tire & Commons) 

lqlq 14L( t 
I I 

REMARKS 

l lee ceqeno on jrcx 
PAGE ZOF 3 -- 



. BORlNG LOG 

PROJECT: ‘EJ& c N n7;d-e~ 

PROJECT NO.: .c DATE: rhsls~ 

ELEVATION: FIELD GEOLOGIST: 

- 

HALUBURTON NU, - 

BORING NO.: #fl-35 - 
DRILLER: 

WATER LEVEL 3A:A : 

(Date. Time & Conc!~t:on~) 

-. 

06 

RW 
LfNgN 

NO. I. 

-&I- 

1 MATERIAL DESCRIPTION* WCDC -. 
B(r 

,fWOLOGI SOIL 
C*rNGL XNSITV’ # 

CONSISTfNCV MATERIAL 
,hem.k.l OR UOCK C!xOU 

CUSSIFIt%TlON acs REMARKS 
YARoNfSS --. 

m 

s6.d a5 a ev 

REMARKS 

l See Ltqcno on dacx 

BORING w -” 

PAGE 3 OF 3- -- 



P 
j. 

“* 
SORING LOG 

JSOJECT. wm~s= 
J?OJECf NO. : lYlZ 
ELEVATION: 

. NAER LEVEL OATA. 



J?Of EC. tll).@hAJrm 
J9OJEtT NO.: 

ELEVATION: 

.A’ATER LEVEL DA:A 

(3ate. rime 8 Conartronr~ 

30RING NO. h-%:q - 

. 2ATE: DRILLER: J+M 
FIELD GEOLOGiST P./GjyER- . 

-_ 

[ 

h1ATERIA.L ’ ” co c 
CLASSIFICATION 

I I 
1CI i7EMARtCS .. 

.l 

1 SORING LOG 
Haiumtonm ‘-“’ 

REMARKS 
8ORlNG 

pN 49 ‘- 

. 
2 PAGE- -3 - 



1 SORING LOG 
L 

9 

JSOJECf. (L\fr ,, 30RING NO 
~901ECT NO.: 
EFEVATION: 

. 3AtE: 5[23/9y DRILLS: &q.+~ 

ZIELD GEOLOGiST p.Phl- 

I WATER tEVEL OATA 

[Dare. Time 8 Cono~tton~~ 

I I H 

I I H I 



.‘. j 
~Il.Nus - 

3ORING NO &d-40 s -. 

DRILLER: &ct? 

P. flll4q OL 

BORING 
bwr)os - 

2 2 PAGE- * - 



f 3ORiNG LOG 
I \ 

JSOJECT. ~.l)-tm!s~~~ 30RING W Ad-qc s 
‘SOJECT NO.: JJ$Z . 3ATE: w/94 3RlLLER: -kL 
ELEVATION: FIELD GEOLOCiST 
WA r:R LEVEL DATA 

13atc . rime 8 Conamonsl 



SORING LOG 
nalll 

> 
JQOIECT. bJJb~s&% 

JQOJECT NO.: iLt/ z 
30RING NO #l\r 

. 3A:E: 512444 DRILLER: fh!R 
ELEVATION: FIELD GEOLOGiST P. 

REMARKS 



.C 
I SORING LOG 

1 1 I I I 

I Ed@ g3’ 1 
kat - 
R&. i=t 55 Q- k?- ‘fyq i 

I i 

I I I 

REMARKS 
BORING 

lfw -4cc 
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JsOJECT. @Ww~~‘in 
J50JECf NO.: 14rz sj/z4Y 

30RINC NO. ~IU -40 p - 
. XTE: DRILLER: b&J 

I - 1. I 

I i- 
I I 

I ! 
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. BORING LOG WULfBURTOff NUS 

. FIELD GEOLOGIST: 

(Dare. Time & Conalt:ons) 

MATERIAL 
ClASSIACATlON 

REMARUS 



BORING LOG wuLIBuRroN NUS - 

?ROJEcT: Nf+tiC ~d+em.FJS% 8ORlNGNO.: #d-4 91 - 

?ROJECT NO.: I4 IL DATE: lO~‘zl/W DRILLER: RA&B 

EiEVATlON: FIELD GEOLOGIST: '~.whden I 
WATE3 LEVEL 3ATA 

(Date. Time & Cccoir:ons) 

CLiSSIFICAllON 



p-” 

k 

1 1 

?ROJEC: BORING NO.: 

PROJECT NO.: DATE: DRILLER: 

ELEVATION: FIELD GEOLOGIST: 
WATER LfVE’, 3ATA 

iDate. Time 8 Ccnatt:ons) 

REMARKS 

3EMARKS 

I I I I J V’ 

I30RlNG w-‘-w 

’ sQe LQqenO On aaCX 

2 3 PAGE -OF- 
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BORING LOG ffALL/BURTOiWNUS 

?ROJECT: pJf3 LA& uJ&m4 dJs?-eA2 BORINGNO.: kl-~--L\q D Jw 
?ROJECT NO.: I41 z- 3ATE: \o 125-j 49 , DRILLER: R/+-Al3 

ELEVATION. FIELD GEOLOGIST: D. Whdw I 
WATER LEVEL 3ATA 

(Date, Tire 8 Ccr?alt:ans) 

-1 

MATERIAL 
ClASSIFICA?lON 



. BORING LOG hHL.Lf.URTON NUS 
4 

?ROJECT: 

PROJECT NO.: 

ELEVATION: 

WATER LEVEL DATA 

(Date. Time & Ccnan:ons) 

SORING NO.: t-ih, ‘L(? b 

DATE: DRILLER: 

FiELD GEOLOGIST: 

I I )Low5. I UMPLf I I MATERIAL DESCRIPTION’ 
1 I I 

I H 

REMARKS 

l Ice Leqcna on aJCK 

ELORlNC - 
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BORlNG LOG HALLf%URTOiW NUS- 
1 . 

?ROJECT: 30RING NO.: /--fd Lf? b -I 

?ROJECT NO.: DATE: DRILLER: 

ELEVATION. FiELD GEOLOGIST: 
iNATE 1 :Y=: IA;A SW .- 

(Dare. Tire & Ccca:t:onc) 

MATERIAL DESCRIPTION’ iwcu 
aLOWL iahw.t , - 

51um.t J?am i- .,I l fC,“f,* L*rNoLOGv soa a( 
-40. .k.l JfNYW 

300 WURL 
EiANGl MATERIAL 

l nrt 04 IO*W%k.l 
CONSIS:tNCV 

I”.1 ~fNGTD4 an nocx CCLOI uses REMARKS 
RUti *raoNess CUSSlFlCAlKiN 

- 
NO. 

‘I’ldD. 1 1 !+; A 
I H ‘I 

j m----l I 

t 

t 
I I I I 

1 I I 
. 
I 

I i I 
I I I I I 

1 

BORING w-44. 

l See Legma on aJCK 
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APPFnNDIXB 
WELL~CONSTRUCTION DIAGRAMS 



PaNUs BORING NO.: +f-fl -0 l= 
BEDROCK 

Q 
MONITORINGWELLSHEET 

WELL INSTALLED IN BEDROCK A Halhburton &mpany 

?ROJECT flw *1n5e 
PROJECT NO. 

ELEVATION OFTOP OF SURFACE CASING: _ 

GROUND 

STICK UP OF CASING ABOVE GROUND 
SURFACE: 

ELEVATION TOP OF RISER: 
TYPE OF SURFACE SEAL: 

c-=-x-- 

1.0. OF SURFACE CASING: 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

TYPE OF BACKFILL: 

ELEVATION I DEPTH TOP OF SEAL: 
ELEVATION I DEPTH TOP OF BEDROCK: 

ELEVATION/DEPTH TOP OF SAND: &3s- 

ELEVATION / DEPTH TOP OF SCREEN: 745 
TYPE OF SCREEN: SChen 40 ?vC 

SLOT SIZE x LENGTH: 0‘ 020 ” % 15’ 

TYPE OF SAND PACK: 

#ij)o : 2 &kcwie e+w. 
I/ 

DIAMETER OF HOLE IN BEDROCK: 8 ‘) 

CORE / REAM: 

ELEVATION / DEPTH BOTTOM SCREEN: 



BORING NO.: #d -0 f D 

BEDROCK 
MONITORING WELL SHEET 

WELL INSTALLED IN BEDROCK 
DRILLER - 

EVELOPMENT 

FACE CASING: 

STICK UP OF CASING ABOVE GROUND 

ELEVATION TOP OF RISER: 

I.D. OF SURFACE CASING: 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

EtEVATlON I DEPTH TOP OF SEAL: 
ELEVATION I DEPTH TOP OF BEDROCK: 

TYPE OF SEAL: 

ELEVATION I DEPTH TOP OF SAND: \0815 

,ELEVATION I DEPTH TOi OF SCREEN: rr3 

+YPE OFSCREEN: ScchcD CO 0 ?c 

SLOTSIZE x LENGTH: osod’ x 10 
I 

TYPE OF SAND PACK: 

&ED . 2 ,Moai-e ~a!&&!- a 

DIAMETER OF HO&E IN BEDROCK: $’ ” 

CORE I REAM: 

J \23 ELEVATION I DEPTH BOTTOM SCREEN: 

- 

- 

- 

- 

..- 

- 

- 

.__C. 

- 

- 

- 

_- 

- 

-. 

- 

- 

- 

- 

- 



Q A Halliburton Company 

BORING NO.: &r-cl z!r 

BEDROCK 
MONITORINGWELLSHEET 

WELL INSTALLED IN BEDROCK 

FIELD GEOLOGIST - --- 

-, -. d K. 
II 

II 

ii 

- ELEVATION OF TOP OF SURFACE CkING: _ 

- STICK UP OF CASING ABOVE GROUND 
SURFACE: - 

! 
- ELEVATION TOP OF RISER: 
- TYPE OF SURFACE SEAL: 

ce*uea chbir 
I) 

- 

- I.D. OF SURFACE CASING: 

- DIAMETER OF HOLE: 12” 
#I 

- RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

s&b yo PVC, 

- TYPE OF BACKFILL: BPKn7 n i-l-f2 
. 

- ELEVATION / DEPTH TOP OF SEAL: 
t- ELEVATION I DEPTH TOP OF BEDROCK: ‘gz 

- TYPE OF SEAL: -izkeim*tTe 

- ELEVATION / DEPTH TOP OF SAND: 

- ELEVATION / DEPTH TO&’ OF SCREEN: 

.TYPEOFSCREEN: si&D % ?vc 

SLOTSIZExLENGTH: 0,020” x 10 ’ 

I.D. SCREEN: Y ” 

- TYPE OF SAND PACK: ._ - -. 
NG ‘L p&fbe f?@ccLiv. ! 

- DIAMETER OF HOLE IN BEDROCK: 8 “’ i 

I 
CORE I REAM: 

- ELEVATION /DEPTH BOTTOM SCREEN: 

ELEVATION / DEPTH BOTTOM OF HOLE: .- 



BEDROCK 
BORING NO.: #Iv-om 

MONITORING WELL SHEET 

WELL INSTALLED IN BEDROCK 

‘ROJECT WwC ~~;~SWOCATI~N 
DRILLER a 

td-DZD DRILLING 
‘ROJECT NO. BORING r-1 METHOD fiieaTwy 
tLEVATtON DATE 12/3 / 9-3 
:IELD GEOLOGIST I kLLeP7 

DEVELOPMENT 
METHOD am* PUMP 

- ELEVATION OF TOP 0~ ~‘URFACE CASING: 

- STICK UP OF CASING ABOVE GROUND 
SURFACE: 

- DIAMETER OF HOLE: I2 ” 

- RISER PIPE I.D.: 
-4 ” 

TYPE OF RISER PIPE: 

Schm qo WC 

- ?YPE OF BACKFILL: j3Qii7ofl i-l-e 

- ELEVATION / DEPTH TOP OF SEAL: 
+ ELEVATION / DEPTH TOP OF BEDROCK: 

- TYPE OF SEAL: i3Qmm n-k 

9 

- ELEVATION I DEPTH TOP OF SAND: L\b 

- ELEVATION I DEPTH TOP OF SCREEN: 123 
TYPE OF SCREEN: %kD 40 -?dc 

SLOT SIZE x LENGTH: 0% 020 ” x \ D ’ 

I.D. SCREEN: 

- TYPE OF SAND PACK: 

r\rO, 3 Moe \is e6h’f- 

- DIAMETER OF HOLE IN BEDROCK: 
8 

” 

k ELEVATION/DEPTH BOTTOM SCREEN: 133 

ELEVATION I DEPTH BOTTOM OF HOLE: IS3 . 

- 

- 

- 

I- 

- 

-. 

- 

-. 

- 

- 

- 

- 

-- 

- 

- 

- 

- 

- 

- ELEVATION TOP OF RISER: 
- TYPE F sURFACE SEAL: 

&M lsil- &&AT- 
1\ 

- I.D. OF SURFACE CASING: 

CORE / REAM: 



BORING NO.: i”h+-~ 3x 
BEDROCK 

0 A Halliburton &fnpany 
MONITORING WELL SHEET 

wm 1 lnrrni 1 En IN BcnDnmf - 

BORING 
DATE izkZ’7/‘q3 

METHOD s&&B 

FIELD GEOLOGIST D, Wh2alerl DEVELOPMENT 

ELEVATION OF TOP OfSURFACE CASING: _ 

I.D. OF SURFACE CASING: 

DiAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF FISER PIPE: 

5tiD YO j?cL 

TYPE OF BACKFILL: ‘-i3e tin fi 1Tc 

ELEVATION! DEPTH TOP OF SEAL: 
c ELEVATION I DEPTH TOP OF BEDROCK: 

TYPE OF SEAL: 

ELEVATION/DEPTH TOP OF SAND: 

ELEVATION/DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 

SLOT SIZE x LENGTH: 0,020 ’ x 10 ’ 

TYPE OF SAND PACK: 

h1& ‘2. /uzWk eQ~b.f. 
DIAMETER OF HOLE IN BEDROCK: 

CORE I REAM: 

B c’I5 ELEVATION I DEPTH BOTTOM SCREEN: 

ELEVATION / DEPTH BOTTOM OF HOLE: 102 - 



0 A Halliburtm COWanY 

BORING NO.: M--o3 D 

BEDROCK 
MONITORING WELL SHEET 

WELL INSTALLED IN BEDROCK 

STICK UP OF CASING ABOVE GROUND 

ELEVATION TOP OF RISER: 
TYPE OF SURFACE SEAL: 

c%ubir GrzsLcx- 

I.D. OF SURFACE CASING: ,t? .” 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

$C\LeD 40 WC 

TYPE OF BACKFILL: i3u-b n ; 7”e, 

ELEVATION I DEPTH TOP OF SEAL.: 
+ ELEVATION / DEPTH TOP OF BEDROCK: 

ELEVATION / DEPTH TOP OF SAND: 4 15 

ELEVATION/DEPTH TOP OF SCREEN: 130 

TYPE OFSCREEN: %kD 4 0 f+c, 

SLOT SIZE x LENGTH: 0,020 ” x 5 ’ 

DIAMETER OF HOLE IN BEDROCK: $ ” 

CORE I REAM: 

- 135 ELEVATION / DEPTH BOTTOM SCREEN: 

- 



ZzfEKi 8EQROCK 
BORING NO.: I i-b-u’-l s 

w A namufton Company 
MONITORINGWELLSHEET 

WELL INSTALLED IN BEDROCK 

PROJECTtiflc ~am;hs~i LOCATION 
PROJECT NO. 
.ELEVATION 

BORING HN-0l-I s 

FIELD GEOLOGIST 
DATE 12.j iv/ 93 

D. LAl-lukLerl DEVELOPMENT 
MEFHOD ~~ 

I - 

ELEVATION OF TOPOF SURFACE CASING: 

73 SURFACE: 
STICK UP OF CASING ABOVE GROUND 

- 

GROUND II I I II\ I 
- 

FI FVATlnN ELEVATION TOP OF RISER: 
F SURFACE SEA 

DIAMETER OF HOLE: 

RISER PIPE I.D.: q It 
TYPE OF RISER PIPE: 

scb/e& Yb 7vr 

TYPE OF BACKFILL: &km n i Te 

rz y--t- ELEVATJON I DEPTH TOP OF SEAL: 

1 I I _ , ,+ ELEVATION /DEPTH TOP OF BEDROCK. 
- 
c I Jll, r I 

TYPE OF SEAL: be&% t’? ; Te iii 
-- --- -.-. 

1 

ELEVATION / DEPTH TOP OF SAND: 

ELEVATION / DEPTH TOP OF’SCREEN: 215 
1 1 TYPEOFSCREEN: %kD 40 ?vc 

SLOTSIZExLENGTH: 08020 ‘I)( \ 0 ’ 

I.D. SCREEN: 

I TYPE OF SAND PACK: 

No, 2 Moo e etstu; v - 

DIAMETER OF HOLE IN BEDROCK: 
8 

II 

CORE I REAM: 

ELEVATION/DEPTH BOTTOM SCREEN: 35 
ELEVATION / DEPTH BOTTOM OF HOLE: 



BORING NO.: ttkHN~ 

BEDROCK 
MONITORINGWELLSHEET 

WELL INSTALLED IN BEDROCK 

ION OF TOP OF SURFACE CASING: 

STICK UP OF CASING ABOVE GROUND 

GROUND 

I.D. OF SURFACE CASING: 

J2” 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

TYPE OF BACKFILL: 

ELEVATION I DEPTH TOP OF SEAL: 
ELEVATION I DEPTH TOP OF BEDROCK: 

TYPE OF SEAL: 

ELEVATION I DEPTH TOP OF SAND: 5s 
ELEVATION/DEPTH TOP OF SCREEN: 60 

she.> YU WC 

SLOT SIZE x LENGTH: ho20 ‘) x 10 ’ 

CORE / REAM: 

ELEVATION t DEPTH BOTTOM SCREEN: 



BEDROCK 
BORING NO.: /jN-D~ D 

0 A Halliburton Company 
MONlTORlNGWELLSHEET 

WELL INSTALLED IN BEDROCK 

BORING 

FIELD GEOLOGIST T, * WCaTE-- 

ELEVATION OF TOP OF SURFACE CASING: 

STICK UP OF CASING ABOVE GROUhD 

ELEVATION TOP OF RISER: 
TYPE OF SURFACE SEAL: 

eweiT c5-fw-d~ 

I.D. OF SURFACE CASING: g 
I’ 

DIAMETER OF HOLE: . 12” 

II 
RISER PIPE I.D.: - Y 
TYPE OF RISER PIPE: 

.SckD yo P\rc 

TYPE OF BACKFILL: BenTOn iTf5 

ELEVATION / DEPTH TOP OF SEAL: 
c ELEVATION I DEPTH TOP OF BEDROCK: 

TYPE OF SEAL: 

ELEVATION I DEPTH TOP OF SAND: --!isK- 

ELEVATION I DEPTH TOP OF SCREEN: to’b= 

TYPE OF SCREEN: schw L)D ?vC, 

SLOT SIZE x LENGTH: 8 ,020~ x IO 
I 

ELEVATION ! DEPTH BOTTOM SCREEN: 

ELEVATION / DEPTH BOTTOM OF HOLE: , 



BORING NO.: flkb!Z@k? 

fik Halliburton NUS BEDROCK 

wJz CORPOR&TION MONITORING WELL SHEET 
WELL INSTALlED IN BEDROCK 

PROJECT C\rflwC ti-; d ST-. 

%cGoN H 

DRILLER Riw-3 

PROJECT NO. IQ- 05s DRILLING 

ELEVATION DATE 12/ 919% MEJJ-l()D A;n bTwt 

FIELD GEOLOGIST v. wv+)CILew .- 

ELEVATION TOP OF RISER: 

;ROUND ELEVATION 

TYPE OF SURFACE SEAL: 

TYPE OF PROTECTIVE CASING: 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 

ELEVATION/DEPTH TOP OF BEDROCK: 

ELEVATION/DEPTH TOP OF SAND: 36 

I.D. SCREEN: 

.‘,’ -Tr 

TYPE OF SAND PACK: 
do. 2 Mofiie- EQtiiq. 

DIAMETER OF HOLE IN BEDROCK: s 

ELEVATION/DEPTH BOTTOM SCREEN: 51 

ELEVATION/DEPM BOTTOM HOLE: ..,....... 

 ̂ ..FC _...^ ..- ,. _ ,̂ _ -- 



~#hl~~ul~~T~~~ 
BORING NO.: fh+o55. 

BEDROCK 
MONITORING WELL SHEET 

mrw WELL INSTALLED IN BEDROCK 

PROJECTI\rw ~~~~~~~ DRILLER sBh4-8, 

PROJECT NO. 
ELEVATION 

~~l~~;G& &Tn& 

FIELD GEOLOGIST ;E;$;pM!$Ea. f%M j’ 

ELEVATION TOP OF RISER: 

GROUND ELEVATION 

TYPE OF SURFACE. SEAL: 

TYPE OF PROTECTIVE CASING: 
I.D. OF PROTECTIVE CASING: 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 

TYPE OF BACKFIU: 

ELEVATION/DEPTH TOP OF SEAL: 

ELEVATION/DEPTH TOP OF BEDROCK: 

TYPE OF SEAL: l%cTiin -i-l-c 

ELEVATION/DEPTH TOP OF SAND: 

ELEVATION/DEPTH TOP OF SCREEN 
TYPE OF SCREEN: SC- qo 

‘.‘- ‘.’ SLOT SIZE x LENGTH: $030” x 10 ’ 
-. 

. ..-... 

eQLc’Iv. - 

DIAMETER OF HOLE IN BEDROCK: 

ELEVATION/DEPTH BOTTOM SCREEN: 
- ELEVATION/DEPTH BOTTOM HOLE: 

.A>. f-. ir:c nwo nr II A IO” -tn 



BORING NO.: ffhr-05D 

BEDROCK 
MONiToRING WELL SHEET 
WELL INSTALLED IN BEDROCK 

PROJECT ti~~~~~ hmc LOCATION DRILLER RAA-a 

PROJECT NO. BORING c+@- 0-q .I7 DRILLING 

ELEVATION DATE 121 VJqq METHODfiR bmy 

FIELD GEOLOGIST v. w h-f+Lw ~~~‘gP!EtJ3. PLLW? 

I 

/ 

. ..I 
. . . - . . 

::: - . . 
. . _ 

. . . . . 
_ 

. 
. __ 

::. - ::_ 

::. - ::. 

- I 

-ELEVATION TOP OF RISER: 

-TYPE OF SURFACE SEAL: 

-TYPE OF PROTECTIVE CASING: 
53” I.D. OF PROTECTIVE CASING: 

-DIAMETER OF HOLE: 12” *t 
-RISER PIPE I.D.: 

MPE OF RISER PIPE: 
sci-lstv t\o PVC, 

-TYPE OF BACKFILL: ~~nnn’lre 

J 

1 - 
- 

- 

-ELEVATION/DEPTH TOP OF SEAL: 

-ELEVATION/DEPTH TOP OF BEDROCK: 

-ELEVATION/DEPTH TOP OF SAND: 

-ELEVATION/DEPTH TOP OF SCREEN 
TYPE 6F SCREEN: 5’c h- q” p”c; 
SLOT SIZE x LENGTH: ~IOZ~ ” x 1s 
I.D. SCREEN:’ 

fF SAND’ PACK: 
, 2 MOlZie E@btiL/. .- 

-DIAMETER OF HOLE IN BEDROCK: 

-ELEVATION/DEPTH BOTTOM SCREEN: 
ELEVATION/DEPTH BOTTOM HOLE: 

I 

ACAD: C. :EFF.DWC 06/l 4/94 TD 



0 A Halliburton Company 

BEDROCK 
BORING NO.: J-jhl-c&s 

MONITORING WELL SHEET 

WELL INSTALLED IN BEDROCK 

PROJECT NO. 

ELEVATION OF TOP OF SURFACE CASING: 

GROUND 
ELEVATION TOP OF RISER: 

I.D. OF SURFACE CASING: 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

SckeD 40 ?VC 

TYPE OF BACKFILL: Ben7on;rtL 

ELEVATION/DEPTH TOP OF SEAL: 
ELEVATION/DEPTH TOP OF BEDROCK: 

TYPE OF SEAL: 

ELEVATION I DEPTH TOP OF SAND: 

ELEVATION / DEPTH TOP’OF SCREEN: 

TYPE OF SCREEN: 5dbepJ YO ?trc 

SLOTSiZExLENGTH: tth 020” x 

TYPE OF SAND PACK: 

fdb 2, (Mont-e EQu% 

DIAMETER OF HOLE IN BEDROCK: 

CORE / REAM : 

i 51 ELEVATION / DEPTH BOTTOM SCREEN: 

ELEVATION/DEPTH BOTTOM OF HOLE: 5,3 : 



- 

BORING NO.: 
BEDROCK 

w -o&x 
. -- 

MONITORlNGWELLSHEET 

WELL INSTALLED IN BEDROCK 

DRILLER y2AA?s 

MfTHOD 

ELEVATION OF TOP OF SURFACE CASING: 

STICK UP OF CASING ABOVE GROUND 

ELEVATION TOP OF RISER: 
TYPE OF SURFACE SEAL: 

c/e- Groc 

I.D. OF SURFACE CASING: 

D’AMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

ScheD 40 WC 

TYPE OF BACKFILL: 

CLEVATION I DEPTH TOP OF SEAL: 
ELEVATION I DEPTH TOP OF BEDROCK: - 

TYPE OF,SEAL: a&q&l 17-c 

s 

ELEVATION I DEPTH TOP OF SAND: so 

ELEVATION / DEPTH TOP OF SCREEN: 

,TYPE OFSCREEN: .%h) Yo w 

SLOT SIZE x LENGTH: x 15 ’ 

TYPE OF SAND PACK: 

CORE / REAM: 

ELEVATION I DEPTH BOTTOM OF HOLE: IQ3 



BEDROCK 
BORINGNO.: +b-obb 

Q 
MONlTORlNGWELLSHEET 

A Haliiburtm conymy ~ WELL INSTALLED IN BEDROCK 

ELEVATION OF TOP OF SURFACE CASING: 

STICK UP OF CASING ABOVE GROUND 

)I 
DIAMETER OF HOLE: 1 2 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

s(A-m 40 WC 

TYPE OF BACKFILL: 

ELEVATION I DEPTH TOP OF SEAL: 
ELEVATION / DEPTH TOP OF BEDROCK: XL 

TYPE OF SEAL: h% k- 

ELEVATION I DEPTH TOP OF SAND: 

ELEVATION/DEPTH TOP OF SCREEN: 

-TYPE OF SCREEN: 

SLOTSIZE x LENGTH: 8f 020” x 

I.D. SCREEN: 

TYPE OF SAND PACK: 

kt3fL\/e cwhf. 

CORE / REAM: 

r \5f 
ELEVATION I DEPTH BOTTOM SCREEN: 

ELEVATION/DEPTH BOTTOM OF HOLE: I ‘5-Y 



BORING NO.: Hfd-07 s 

BEDROCK 

Q 
MONITORING WELL SHEET 

A Hailiburton bmany WELL INSTALLED IN BEDROCK 

‘ROJECT NO. 
iLEVATlON 
:IELD GEOLOGIST 

DRILLER - 
LOCATlON 
BORJNC t+ d-075 DRILLING 

METHOD h-& h-y DATE \z!q/ 93 
‘D. .u3kdeM DEVELOPMENT 

METHOD - @ap 

ELEVATION OFT 

STICK UP OF CASING ABOVE GROUND 

ELEVATION TOP OF RISER: 
TYPE OF SURFACE SEAL: 

~~~ 

I.D. OF SURFACE CASING: 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

ELEVATION I DEPTH TOP OF SEAL: 
ELEVATION /DEPTH TOP OF BEDROCK: 

‘TYPE OF SEAL: - ; = 

ELEVATION I DEPTH TOP OF SAND: zct 

ELEVATION/DEPTH TOP OF SCREEN: 3 s 

TYPE OF SCREEN: s&J3 40 ?dC 

SLOTSIZE x LENGTH: 0,020” k to ’ 

TYPE OF SAND PACK: 

No. 2 MB-f-k fyww- 

CORE / REAM: 

ELEVATION /DEPTH BOTTOM SCREEN: 

ELEVATION/DEPTH BOTTOM OF HOLE: 



Q A HaMburton bmpany 

BEDROCK 
BORING NO.: jtd - 0% 

MONITORING WELL SHEET 

WELL INSTALLED IN BEDROCK 

ELEVATION OF TOP OF SURFACE CASING: - 

STICK UP OF CASING 40OVE GROUND 

ELEVATION TOP OF RISER: 
TYPE OF SURFACE S 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

S&D Yo WC 

TYPE OF BACKFILL: -F3cAim~ L-e 

ELEVATION I DEPTH TOP OF SEAL: 
+- ELEVATION I DEPTH TOP OF BEDROCK: .c 

TYPE OF SEAL: Bh= I%?- 

ELEVATION / DEPTH TOP OF SAND: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SAND PACK: 

__ fQ& K h4.l?oe CQUW- ___I_- 
DIAMETER OF HOLE IN BEDROCK: s” 

CORE I REAM: 

ELEVATION / DEPTH BOTTOM SCREEN: 



E’JNag BORING NO.: m -ol D 
BEDROCK 

Q 
MONlTORlNGWELLSHEET 

A Hallibufton &many WELL INSTALLED IN BEDROCK 
- 

‘ROJECT tiw Nan;*rfd- LOCATION 
‘ROJECT NO. w+-cY7i7 
ELEVATION 6oR’NG3 1 a3 / 9 4 
=IELD GEOLOGIST 73, wkia D2: 

GROUND 
E 

- ELEVATION OF TOP OF SURFACE CASING: 

- STICK UP OF’CASING ABOVE GROUND 
SURFACE: 

- ELEVATION TOP OF RISER: 
- TYPE OF SURFACE SEAL: 

UT- 

- I.D. OF SURFACE CASING: 53 ” 

t 2 
LI 

- DIAMETER OF HOLE: 
II 

- RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

S&b Yo WC 

- TYPE OF BACKFILL: eu\cTofl d-e 

- ELEVATION I DEPTH TOP OF SEAL: 
I- ELEVATION I DEPTH TOP OF BEDROCK: 

- TYPE OF SEAL: Bt!%iXhlT-e 

- ELEVATION I DEPTH TOP OF SAND: IW 

- ELEVATION I DEPTH TOP 06 SCREEN: Irq 

TYPE OF SCREEN: S&P L-lo WC 

SLOTSIZExLENGTH: odd x 10’ 

I.D. SCREEN: 

- TYPE OF SAND PACK: 

/GO, 2 wMofr+ eG+hf. 

- DIAMETER OF HOLE IN BEDROCK. . g ” 

CORE / REAM: 

- ELEVATION/DEPTH BOTTOM SCREEN: 

ELEVATION / PEPTH BOllOM OF 
B-AC&II 14 beamiie ~0 

- 

- 

- 

_. 

-  

. - .  

-  

I - -  



BEDROCK 
BORING NO.: _ ~+++OS fs 

MONITORINGWELLSHEET 

WELL INSTALLED IN BEDROCK 

ELEVATION OF TOP OF SURFACE CASING: 

I.D. OF SURFACE CASING: 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

SCLCPD 40 3-K 

TYPE OF BACKFILL: ml?“ran 7T-c 

ELEVATION /DEPTH TOP OF SEAL: 
c ELEVATION/DEPTH TOP OF BEDROCK: 

TYPE OF SEAL: R&viTio f-i 7i-c 

ELEVATION I DEPTH TOP OF SAND: :2q 
ELEVATION / DEPTH TOP OF SCREEN: i.i.zL 

TYPE OF SCREEN: S&QD 40 WC 

SLOT SIZE x LENGTH: 01020 
11 -I 

x 1 t!2 

TYPE OF SAND PACK: 

CORE / REAM: 

ELEVATION / DEPTH BOTTOM SCREEN: 



AiNs=’ BORING NO.: IfN-D~~ 

BEDROCK 

Q 

MONITORING WELL SHEET 
A Halliburton Corilpany WELL INSTALLED IN BEDROCK - 

ROJECT~~ti~ulqs~ LOCATION 
DRILLER a 

-08-s. 
DRILLING - 

ROJECT NO. BORING w 
rz-/- 

METHOD fin_ eTti 
LEVATION 
IELD GEOLOGIST 

ELEVATION OF TOP OF SURFACE CASING: 

STICK UP,OF CASING ABOVE GROUND 
SURFACE: 

GROUND ELEVATION TOP OF RISER: 
TYPE OF SURFACE SEAL: 

I.D. OF SURFACE CASING: ‘fi 

DIAMETER OF HOLE: 
\p 

I\ 
RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

S.&D Yo WC 

TYPE OF BACKFILL: Bwmn 1-l-c 

H;q ELEVATION I DEPTH TOP OF SEAL: 
+ ELEVATION I DEPTH TOP OF 3EDROCK: 

c TYPE OF SEAL: l3G.m m-e 

ELEVATION / DEPTH TOP OF SAND: 

ELEVATION I DEPTH TOP OF SCREEN: 

pLc 

SLOT SIZE x LENGTH: u,u-Lu x 1 v 

I.D. SCREEN: 

- TYPE OF SAND PACK: 

NO, 2 &of-k ahAx. 
- DIAMETER OF HOLE IN BEDROCK: 

8 
i’ 

CORE I REAM: 

- ELEVATION I DEPTH BOTTOM SCREEN: 

ELEVATION / DEPTH BOTTOM C)F HOLE: 75 

1 



.- - facnbnrv 
BORING NO.: )-+fQ-O%D 

xlFuii 
mki;L/nvLn 

0 
At’ ialliburton company 

MONITORINGWELLSHEET 

WELL INSTALLED IN BEDROCK 

PROJECT b.k%!d 
f 
f 
FIELD GEOLOGIST- 

GROUN 
ELEVAT 

- ELEVATION OF TOP OF SURFACE CASING: - 

- STICK UP OF CASING ABOVE GROUND 
SURFACE: 

* 

- ELEVATION TOP OF RISER: 
- TYPE OF.SlJRFACE SEAL: 

c/Q--- 63m-r 

- I.D. OF SURFACE CASING: G 11 

. DIAMETER OF HOLE: 1 2 
11 

* RISER PIPE I.D.: QY 
TYPE OF RISER PIPE: 

0 WC 

TYPE OF BACKFILL: E34sm rza-c 

ELEVATION/DEPTH TOP OF SEAL: 
ELEVATION / DEPTH TOP OF BEDROCK: 

=X=X 

TYPE OF SEAL: l?erLTan; TC 

ELEVATION /DEPTH TOP OF SAND: .\ s 7 

ELEVATION/DEPTH TOP OF SCREEN: -14 2 

TYPE OF SCREEN: t D 40 Qa 

SLOT SIZE x LENGTH: 0,020” x 6 1 

I.D. SCREEN: 
y” 

TYPE OF SAND PACK: 

NO, 2 -M-ok* f3i2uhL 

DIAMETER OF HOLE IN BEDROCK: 
t3 

‘1 

CORE I REAM: 

ELEVATiON / DEPTH BOTTOM SCREEN: WI 

ELEVATION /DEPTH BOTTOM OF HOLE: 



8QRlNG NO.: i-l-iv-09 s 
BEDROCK 

- 

Q 
MONITORINGWELLSHEET 

A Halliburton Company WELL INSTALLED IN BEDROCK 

‘ROJECT 

ELEVATION OF TOP OF SURFACE CASING: 

STICK UP OF CASING ABOVE GROUND 

I.D. OF SURFACE CASING: 

DIAMETER OF HqLE: 

RlSER PIPE I.D.: 

TYPE OF BACKFILL: 

ELEVATION I DEPTH TOP OF SEAL: 
ELEVATION /DEPTH TOP OF 8EDROCK: 

TYPE OF SEAL: 3 hmfl L* 

ELEVATION /DEPTH TOP OF SAND: 

ELEVATION/DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: Sb.40 PdC 

SLOTSlZExLENGTH: O*@-o” x 1s ’ 

DIAMETER OF HOLE IN BEDROCK: 

CORE I REAM: 

ELEVATION/DEPTH BOTTOM SCREEN: -a- 

ELEVATION I DEPTH BOTTOM Oi HOLE: 52 

- 



F3 

W 

mNUS’ BEDROCK 
BQRING NO.: .l-hvmT 

CoFpoRATloN 

Q 

MONiTORlNGWELLhEET 
A Halliburton company WELL INSTALLED IN BEDROCK 

PROJECT NO. 

ELEVATION OF TOP OF SURFACE CASING: 

STICK UP OF CASING ABOVE GROUND 

- 

GROUND 
ELEVATION TOP OF RISER: 
TYPE OF SURFACE SEAL: 

I.D. OF SURFACE CASING: 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

ScbD 40 pvc 
TYPE OF BACKFILL: IlkKnmIX 

ELEVATION /DEPTH TOP OF SEAL: 
+- ELEVATION / DEPTH TOP OF BEDROCK: 1s 

TYPE OF SEAL: is-bvcma r-T-k 

ELEVATION / DEPTH TOP OF SAND: 

ELEVATION/DEPTH TOP OF SCREEN: 

TYPE OFSCREEN: s&b. l-b PC 

SLOTSlZExLENGT~: fho2d’ x \ s ’ 

TYPE OF SAND PACK: 

CORE I REAM: 

ELEVATION I DEPTH BOTTOM SCREEN: LK- 

ELEVATiON / DEPTH BOTTOM OF HOLE: 2 03 - 



- 

Q A Halliburtm cm@any 

BORING NO.: )3h1- 07 D 
BEDROCK 

MONITORINGWELLSHEET 

WELL INSTAUED IN BEDROCK 

IELD GEOLOGIST 

STICK UPOF CASING ABOVE GROUND 
SURFACE: 

I.D. OF SURFACE CASING: 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

SGkv Yo w-= 

TYPE OF BACKFILL: 

ELEVATION I DEPTH TOP OF SEAL: 
ELEVATION I DEPTH TOP OF BEDROCK: - 

ELEVATION I DEPTH TOP OF SAND: 

ELEVATION/DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 

SLOT SIZE x LENGTH: fl ,020”x IS’ 

TYPE OF SAND PACK: 

I\&), 2 km+. eEqu.w: 

CORE / REAM: 

ELEVATION / DEPTH BOTTOM SCREEN: 

- 



BORING NO.: 
BEDROCK 

_ l-i-#-IS s 

Q A Halliburton knpany 
MONITORINGWELLSHEET 

WELL INSTALLED IN BEDROCK 

ELEVATION TOP OF RISER: 
TYPE OF SURFACE SEAL: 

c!&wQa-Grsusr 

I.D. OF SURFACE CASING: 

DIAMETER OF HOLE: 
. ,vp 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

0 PC. 

TYPE OF BACKFILL: l34hmm;re 

ELEVATION! DEPTH TOP OF SEAL: 
c ELEVATION I DEPTH TOP OF BEDROCK: z- 

l2baJD)2.;re 

ELEVATION / DEPTH Tori OF SAND: -5L 

ELEVATION / DEPTH TOP OF SCREEN: :2g 

SLOT SIZE x LENGTH: 06 02-C) ” x 10 ’ 

TYPE OF SAND PACK: 

CORE I REAM: 

ELEVATION / DEPTH BOTTOM SCREEN: 

ELEVATION/DEPTH BOTTOM OF HOLE: \ 



m N+Js BORING NO.: thJ-~Oz 
BEDROCK 

Q 
MONiTORlNGWELLSHEET 

A Hallibuftm c0Wq WELL INSTALLED IN BEDROCK - 

F 
I 
F 
E 
F 

‘ROJECT tim ti~M1d~h LOCATION 
‘ROJECT NO. BORING Hh)- Iox 
iLEVATlON D TE 
:IELD GEOLOGIST % w l.LL&44 

\2/2493 

DRILLER gtgft-e 
DRILLING 
METHOD! #ha. IbTM? 

- ELEVATION OF TOP OF SURFACE CASING: 

- STICK UP OF CASING ABOVE GROUND 
SURFACE: 

- ELEVATION TOP OF RISER: 
- TYPE OF SURFACE SEAL: 

CQm-T (!ihecr 
lb 

- I.D. OF SURFACE CASING: 

- DIAMETER OF HOLE: 12” 

- RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

SCALD YO -WC+ 

- TYPE OF SACKFILL: ~~~~;T-e 

- ELEVATION / DEPTH TOP OF SEAL: 
+ ELEVATION I DEPTH TOP OF BEDROCK: lD 

r TYPE OF SEAL: e&En a-c 

- ELEVATION I DEPTH TOP OF SAND: 

- ELEVATION I DEPTH TOP’OF SCREEN: 

TYPE OF SCREEN: 

SLOT SIZE x LENGTH: o,od’ x 1s ’ 

I.D. SCREEN: 

- TYPE OF SAND PACK: 

/@I \ 2 h?f\& tQu.;d. 
- DIAMETER OF HOLE IN BEDROCK: 

6 
” 

CORE I REAM : 

- ELEVATION I DEPTH BOTTOM SCREEN: -1 -/ 

ELEVATION / DEPTH BOTTOM OF HOLE: 112 

~AcKsi;i\ LJ/ beam;7t2- 70 IO\ ’ 

,- 

-- 



m wg BORING NO.: j-h- \o,D 
BEDROCK 

Q A Halliburton bpany 
MONlTORlNGWELLSHEET 

WELL INSTALLED IN BEDROCK 

FIELD GEOLOGIST 

BORING 
DATE 121 2o/q3 

D. M’h@u 

ELEVATION OF TOP 0~ SURFACE CASING: -- 

GROUND 

I.D. OF SURFACE CASING: 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

TYPE OF BACKFILL: 

ELEVATION / DEPTH TOP OF SEAL: 
ELEVATION / DEPTH TOP OF EEDRPCK: 

TYPE OF SEAL: 

ELEVATION / DEPTH TOP OF SAND: l;kZL5 
ELEVATION /DEPTH TOP OF SCREEN: 27 2: 

TYPE OF SCREEN: schn 40 WC 

SLOTSiZExLENGTH: 0.020’ x 10 ) 

CORE J REAM: 

ELEVATION / DEPTH BOTTOM SCREEN: 



BORING NO.: jff 

iI dn NUS BEDROCK 

ORATION MONITORING WELL 
,WELL INSTALLED IN BEDROCK 

PROJECT_hEtiC w~~ies% LOCATION 
PROJECT NO. BORING M d h -3 ~‘7 d 
ELEVATION DATE 
FIELD GEOLOGIST 77. whdhm 

T-0-R. 

AD. C: :EFF.OwC G6/14/94 TO 

-ELEVATION TOP ‘OF RISER: 

-TYPE OF SURFACE SEAL: c!GE!!x 

-TYPE OF PROTECTIVE CASING: ( 4 sreei 
I.D. OF PROTECTIVE CASING: 

,;-- 
II I 

-DIAMETER OF HOLE: ro 

-RISER PIPE I.D.: 
OFI\PISER PIPE: 
C e,D YO PVC 

--TYPE OF BACKFILL: %%+“tmfl L;Te 

- 

- WATION/DEPM TOP OF SEti 
I ,-- 

-ELEVATION/DEPTH TOP OF BEDROCK: 

-1 .- 

-TYPE OF SEAL: -&Anm i-r-id 

I 

-ELEVATION/DEPTH TOP OF SAND: 

-EW’ATION/DEPTH TOP OF SCREEN 3g 
TYPE OF SCREEN: s-s3 q 0 ?‘= 

.I: 

SLOT SIZE x LENGTH: oe 0.20 ” x ’ o ’ 
I.D. SCREEN: ‘2, ‘8 J- 

-TYPE OF SAND PACK: 
peq GRfiJeL .- ‘_ I 

-DIAMETER OF HOLE IN BEDROCK: 

-4z- I 

-ELEVATION/DEPTH BOTTOM SCREEN: w3 

ELEVATION/DEPTH BOTTOM HOLE: , \oLQ --- ! 

sf+#D ff=K iXmD5 7-O 52’ 

ifv%nTDniT~ SecLC7-0 87’ 
I 

I-JfQ- 353: cov\S’rreV~~ betour, 
.- 



Sk H.alliburton NUS 
m~~CORPORATION 

BORING NO.: jh+35s 
BEDROCK fSN-3545 e- 35 

MONITORING WELL SH &~I%ruc‘ret, itl 
WELL INSTALLED IN BEDROCK slebc>zel\oie 

PRpJECTN- w-1 fis- LOCATION 
PROJECT NO. BORING CtN- S-5-= 
ELEVATION DATE 
FIELD GEOLOGIST 33. whalem 

GROUND ELEVATION 

TYPE OF SURFACE SEAL: 

TYPE OF PROTECTIVE CASING: 
I.D. OF PROTECTIVE. CASING: b 

DIAMETER OF HOLE: 

TYPE OF BACKFILL: 

ELEVATION/DEPTH TOP OF SEAL: 

ELEVATION/DEPTH TOP OF BEDROCK: 

,.’ 
. 

. . - ‘...’ 
::: - _... .., . _ . . ,. . . _ 

- ::_ 
-_‘,‘_ 

ELEVATION/DEPTH TOP OF SAND: 

ELEVATION/DEPTH TOP :F SCREyEN 
TYPE OF SCREEN: -9 hf3 0 

- SLOT SIZE x LENGTH: Ta Dz” ” x 1 o ’ 
I.D. SCREEN: 

TYPE OF SAND PACK: pea &w& 

DIAMETER OF HOLE IN BEDROCK: AQL- 

ELEVATION/DEPTH BOTTOM SCREEN: 
ELEVATION/DEPTH BOTTOM HOLE: 



- 

BORING NO.: k&%X7 

6kHalliburton NUS BEDROCK 

m~~CORPORATION MONITORING WELL SHEET - 
WELL INSTALLED IN BEDROCK 

PROJECT hh WC ufm. I as= LOCATION 
PROJECT NO. 
ELEVATION 
FIELD GEOLOGIST 

\ . JMM4X 
- 

DRILLER #&++-~ 
DRILLING l 

METHOD t4-1R fib -m&y 

DEVELOPMENT 
METHOD&~ TOM? I-- i 

F LUSH MOUNT 
5 ;URFACE CASING 
V W-i LOCK 

T-0-R. 

Er-l-m 

g 
fi 
- 
III 

1 . - - . - 

-, . . . - :. - ‘:: 

ACAD. C. ,EFF DWG 06/l 4/94 TD 

-ELEVATION TOP OF RISER: 

-* 

l- 

-TYPE OF SURFACE SEAL: CewTi 

-TYPE OF PROTECTIVE CASING: 3-ceL I 
I.D. OF PROTECTIVE. CASING: 

Ii- 

-DIAMETER OF HOLE: 

-RISER PIPE I.D.: 
2Y 

I - 

em YD vfc 

-TYPE OF i3ACKFILLz YEhsvcmti ,‘7‘e I -- 

-ELEVATION/DEPTH TOP OF SEAL: 

-ELEVATION/DEPTH TOP OF BEDROCK: 

-ELEVATION/DEPTH TOP OF SAND: 115 !- 

-ELEVATION/DEPTH TOP OF SCREEN 120 L 
TYPE OF SCREEN: w 0 ?= 
SLOT SIZE x LENGTH: 0.020” x \o ’ 
I.D. SCREEN: 2 ” L 

-WE OF SAND 
NC?., 7 

Pfi: 
43~ ea.ti\t. 

-DIAMETER OF HOLE IN BEDROCK: 

l- 

- ELEVATION/DEPTH BOTTOM SCREEN: 
ELEVATION/DEPTH BOTTOM HOLE: @G 

I - 

I 



0 A Halliburtcm company 

BEDROCK 
8OfflNC NO.: _ J+J-3aL 

MoNlTORlNG WELL SHEET 
WELL INSTALLED IN BEDROCK 

LOCATION 
PROJECT NO. BORING HN-% XL 
ELEVATION DATE ‘7.1 ‘3/ q 9 
FIELD GEOLOGIST p * M-i M/M/= 

DRILLER y-a 

DEVELOPMENT 
METHOD =fk!+fi. 

- ELEVATION OF TOP OF SURFACE CASING: - 

- STICK UP OF CASING ABOVE GROUND 
SURFACE: -. ’ I 

- ELEVATION TOP OF RISER: 
- TYPE OF SURFACE SEAL: 

- . . . 

- I.D. OF SURFACE CASING: 
b’l -. 

- DIAMETER OF HOLE: IO” 

0 )\ 
- RISER PIPE I.D.: L 

TYPE OF RISER PIPE: 

Sk.. qo WC 
- TYPE OF BACKFILL: 

- ELEVATION! DEPTH TOP OF SEAL: 
t- ELEVATION I DEPTH TOP OF BEDROCK: IS 

- TYPE OF SEAL: n*Iv 

- ELEVATION / DEPTH TOP OF SAND: 

- ELEVATION/DEPTH TOP OF SCREEN: 

3 3 

736 
TYPE OF SCREEN: s&a YO ?vL- 

SLOT SIZE x LENGTH: 0‘ 020 ” x 1 0 ’ 

I.D. SCREEN: 2 ” 

- TYPE OF SAND PACK: 

&Is. 2 !47fke eauru. -- 
- DIAMETER OF HOLE IN BEDROCK: (D ” 

CORE I REAM: 

- ELEVATION/DEPTH BOTTOM SCREEN: “rd 

ELEVATION I DEPTH BOTTOM OF HOLE:. -7’77 

IfiTurA\ cowtp5e ic3-177, ‘Be#yi-&;re~ \oo-- io3 



pBNl,Jg’. 
0 ‘A Halliburton cowany 

BEDROCK 
BORING NO.: bkf+3tC= 

t-bd-3~=~-2 4- t+ti39- 

MONtTORlNCWEllSHEET~~~~~~~~~~ 

WELL INSTALLED IN BEDROCK = 

ELEVATION TOP OF RISER: 
TYPE OF SURFACE SEAL: 

., :i. .‘,. 

I.D. OF SURFACE CASING: 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

scaw yo pvc, 

TYPE OF BACKFILL: -i34ttcmn ;7-e: 

ELEVATION/DEPTH TOP OF SEAL: 
+ ELEVATION I DEPTH TOP OF BEDROCK: 

TYPE OF SEAL: b- 8-e 

H 

ELEVATION I DEPTH TOP OF SAND: 

ELEVATION/ DEPTH TOP OF SCREEN: 

SLOT SIZE x LENGTH : omo“ x 10 ’ 

CORE / REAM: 

ELEVATION i DEPTH BOTTOM SCREEN: 

- 

- 

- 

, --. 

_- 



mNa=’ BEDROCK 

0 A Haitiburton Company 
MON~TORINCWELLSHEET~~\L~~~~'~ 

WELL INSTALLED IN BEDROCK xL- ‘-” 

FIELD GEOLOGIST 

ELEVATION OF TOP OF SURFACE CASING: _ 

ELEVATION TOP OF RISER: 
TYPE OF SURFACE SEAL: 

I.D. OF SURFACE CASING: 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

Sk 40 -j=wc 

TYPE OF BACKFILL: 

ELEVATION / DEPTH TOP OF SEAL: 133 
c ELEVATION / DEPTH TOP OF BEDROCK: ZS 

TYPE OF SEAL: 

ELEVATION I DEPTH TOP OF SAND: 133 

ELEVATION/DEPTH TOP OF SCREEN: \35 

TYPE OF SCREEN: 5&D YO WC/ ’ 

SLOTSIZExLENGTH: t)~ozo ‘j x to l 

TYPE OF SAND PACK: 

CORE I REAM: 

ELEVATION I DEPTH BOTTOM SCREEN: 



0 A Halliburtm tipany 

HrJ-37s=v+d-3~1- 
-s-rrucwb G 

WELL INSTALLED IN BEDROCK 

ELEVATION OF TOP OF SURFACE CASING: 

STICK UP OF CASING ABOVE GROUND 

ELEVATION TOP OF RISER: 
TYPE.OF SURFACE SEAL: 

I.D. OF SURFACE CASING: 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

TYPE OF BACKFILL: 

ELEVATION / DEPTH TOP OF SEAL: 
+- ELEVATION / DEPTH TOP OF BEDROCK: 

TYPE OF SEAL: 

ELEVATION /DEPTH TOP OF SAND: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: S&D 40 

TYPE OF SAND PACK: 

CORE I REAM: 

ELEVATION I DEPTH BOTTOM SCREEN: 



0 A HaItiburton Company 
wmD ;. 

WELL INSTALLED IN BEDROCK 

DEVELOPMENT 

ELEVATION OF TOP OF SURFACE CASING: 

STICK UP OF CASING ABOVE GROUND 

_ 

SURFACE CASING: 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

TYPE OF BACKFILL: R-T= 

ELEVATIQN I DEPTH TOP OF SEAL: 
ELEVATION 1 DEPTH TOP OF BEDROCK: 

TYPE OF SEAL: 

ELEVATlON/DEPTil TOP OF SAND: 

ELEVATION/ DEPTH TOP OF SCREEN: -iL 

TYPE OF SCREEN: S'LkD 40 ?dc- 
SLOT SIZE x LENGTH: 0*02t) ” x 15 

TYPE OF SAND PACK: 

NY?. 2 &b+* S&UN. 

DIAMETER Of HOLE IN BEDROCK: 

CORE I REAM: 

ELEVATION /DEPTH BOTTOM SCREEN: 



‘rnWG. . BEdROCK 
BORING NO.: .i!d!aL 

0 
MONITORING WELL SHEET 

A HaItiburton Company WELL INSTALLED IN BEDROCK 

TOP OF SURFACE CASING: 

STICK Ud OF CASING ABOVE GROUND 

I.D. OF SURFACE CASING: 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

sch!D w -WC . 

TYPE OF BACKFILL: 

ELEVATION / DEPTH TOP OF SEAL: 
ELEVATION / DEPTH TOP OF BEDROCK, 

TYPE OF SEAL: 

ELEVATION I DEPTH TOP OF SAND: 

ELEVATION I DEPTH TOP OF SCREEN: 

SLOT SIZE x LENGTH: bozo I’ bf 

TYPE OF SAND PACK: 

ND * 2 ‘m-fhk -cxu.w . 

DIAMETER bF HOLE IN BEDROCK: b I’ 

CORE / REAM: 

ELEVATION/DEPTH BOTTOM SCREEN: 

ELEVATION I DEPTH BOTTOM OF HOLE: 



0 A Hailburton tipany 

BEDROCK 
BORING NO.: I khJ -3 “! 

MONITOFUNG WELL SHEET 
WELL INSTALLED IN BEDROCK 

PROJECT NO. 

ELEVATION OFTOP OF SURFACE CASING: 

STICK U.P OF CASING ABOVE GROUND 

GROUND 
ELEVATION TOP OF RISER: 
TYPE OF SURFACE SEAL: 

I.D. OF SURFACE CASING: 

DIAMETER OF HOLE: . td 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

SkDyO ?*c 

TYPE OF BACKFILL: B-m L7-e 

ELEVATION/DEPTH TOP OF SEAL: 
ELEVATION I DEPTH TOP OF BEDROCK: ZL 

bm-drp- 

ELEVATION / DEPTH TOP OF SAND: 

ELEVATION /DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 

SLOT SIZE x LENGTH: i&o20 ” x 20 ’ 

TYPE OF SAND PACK: 

do- 2 Pm-ie fQd\r. 

DIAMETER OF HOLE IN BEDROCK: b ‘I 

CORE I REAM: 

ELEVATION I DEPTH BOTTOM SCREEN: 

ELEVATJON I DEPTH BOTTOM OF HOLE; 



BORING NO.: pAI-40s 
BEDROCK 

- 

MONiTORlNC WELL SHEET 
WELL INSTALLED IN BEDROCK 

LOCATION 

LEVATION 
IELD GEOLOGIST 

ELEVATION OF-TOP OF SURFACE CASING: 

N TOP OF RISER: 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RlSER PIPE: 

s.kB qo PVC 

TYPE OF BACKFILL: 

ELEVATION I DEPTH TOP OF SEAL: 
ELEVATION I DEPTH TOP OF BEDROCK: 

TYPE OF SEAL: shmfl re 

ELEVATION / DEPTH TOP OF SCREEN: 

‘TYPE OF SCREEN: s&2.. qo ?3c 

SLOTSIZExLENGTH: o,oid x )o ’ 

TYPE OF SAND PACK: 

DIAMETER OF HOLE IN BEDROCK: 

CORE I REAM: 

ELEVATION I DEPTH BOTTOM SCREEN: 

- 

-. 

- 

-- 

-- 

- 



BORING ND. 
BEDROCK 

0 
MONITORINGWELLSHEET 

A Hdlib~rton Company WELL INSTALLED IN BEDROCK 

Itk -(to:’ 

‘ROJECT NO. BORJNC w 4nT 
iLEVATlON , DATE& 
:IELD GEOLOGIST R h)-1 kkec 

DRILLER 
DRILLING. 
METHOD 
DEVELOPMENT 
METHOD 

- ELEVATION OF TOP OF SURFACE CASING: 

- STICK UP OF CASING ABOVE GROUND 
SURFACE: 

- ELEVATION TOP OF RISER: 
- TYPE OF SURFACE SEAL: 

E-w-In* Lie 

- I.D. OF SURFACE CASING: 

- DIAMETER OF HOLE: 
jol’ 

- RISER PIPE I.D.: 2” 
TYPE OF RISER PIPE: 

s&D Yo ?\rc 

- TYPE OF BACKFILL: ih=m ;= 

- .ELEVATION I DEPTH TOP OF SEAL: 
I- ELEVATION / DEPTH TOP OF BEDROCK: XI= 

- TYPE OF SEAL: ReYlc‘nhl;7-e 

- ELEVATION / DEPTH TOP OF SAND: 35% 

- ELEVATION I DEPTH TOP OF SCREEN: 94 
TYPEOFSCREEN: s&D yo Tdc 

SLOT SIZE x LENGTH: 

I.D. SCREEN: 

- TYPE OF SAND PACK: 

No. 2 i%o+ fE.Q\lliV+ 

- DIAMETER OF HOLE IN BEDROCK: ” 
b 

CORE I REAM: 

- ELEVATION /DEPTH 3OTTOM SCREEN: roL 

ELEVATiON / DEPTH BOTTOM OF HOLE: 
f?ficIcs- i \ \ 4 lxAz!hlTS. -ID 1 \Y 

, ,133 



BORING NO.: )-b-ro t> 
BEDROCK -- 

MONITORINGWELLSHEET 
WELL INSTALLED IN BEDROCK - 

LOCATION 
DRILLER ae 

mAA..IC w-q0 ‘c> DRILLING - 
METHOD fbn. 

- 

- ELEVATION OF TOP OF SURFACE CASING: 

- STICK UP OF CASING ABOVE GROUND - 

SURFACE: / 

- ELEVATION TOP OF RISER: 
- TYPE OF SURFACE SEAL: 

BmatL7‘e 

- I.D. OF SURFACE CASING: io 

- DIAMETER OF HOLE: \D” 

- RISER PIPE I.D.: z ” 
TYPE OF RISER PIPE: 

StiD 4.0 i--c 

- TYPE OF BACKFILL: 

- ELEVATION / DEPTH TOP OF SEAL: 
+ ELEVATION I DEPTH TOP OF BEDROCK: - 9 

- TYPE OF SEAL: Redsan n-e. 

- ELEVATION I DEPTH TOP OF SAND: I20 

- ELEVATION / DEPTH TOP OF SCREEN: \23 

TYPE OF SCREEN: sc/LD w ?J-c 

SLOTSIZE x LENGTH: 0,020” x 20 ’ 

I.D. SCREEN: 2” 

- TYPE OF SAND PACK: 

N-Q 2 M.oP~ijs s_@uiQ. . 

- DIAMETER OF HOLE IN BEDROCK: &J ” 

CORE I REAM: 

- ELEVATION I DEPTH BOTTOM SCREEN: I43 

ELEVATION / DEPTH BOTTOM OF HOLE: L 
&xuFiLL wl Bet7bvzt~e 70 14bi 

- 

- 

- 

-- 

- 



mN&e BEDROCK 
BORING NO.: ,j-h+-!q 3 

0 
A Hallburton company 

MONITORJNG WELL SHEET 

WELL INSTALLED IN BEDROCK 

PROJECT NO. 

DEVELOPMENT 
METHOD &&&fkfi 

GROUND 

STICK UP OF CASING ABOVE GROUND 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
. . 

TYPE OF BACKFILL: %m iv d 

ELEVATION / DEPTH TOP OF SEAL: 
ELEVATION I DEPTH TOP OF BEDROCK: EC 

TYPE OF SEAL: li%m~ 3-c 

ELEVATION / DEPTH TOP OF SAND: 3d 

ELEVATION I DEPTH TOP OF SCREEN: 

TYPE OFSCREEN: %hb % f vc - 

SLOTSIZEXLENGTA:~~~~~” x IO’ 

TYPE OF SAND PACK: 

!kJo- 2 *1e eou;v- 
DJAMETER OF HOLE IN BEDROCK: 6 ” 

CORE / REAM: 

ELEVATION/DEPTH BOTTOM SCREEN: 



- 

BORING NO.: A-wn’Ic- - 
BEDROCK 

MONITORING WELL SHEET 
WELL INSTALLED IN BEDROCK 

DRILLING - 

URFACE CASING: 

ELEVATION 
ELEVATION TOP OF RISER: 
TYPE OF SURFACE SEAL: 

I.D. OF SURFACE CASING: 

DIAMETER OF HOLE: 10 
k\ 

RISER PIPE I.D.: 
TYPE OF RlSER PIPE: 

ScJQb YO 

TYPE OF BACKFILL: 

ELEVATION I DEPTH TOP OF SEAL: 
+ ELEVATION / DEPTH TOP OF BEDROCK: 

TYPE OF SEAL: +&G.xmi;‘7-e 

ELEVATION I DEPTH TOP OF SAND: 

ELEVATION I DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: SGLm YO ?vc 

SLOTSIZE x LENGTH: DI- 020” x 10 ’ 

TYPE OF SAND PACK: 

p&. 3, &&p& @fp”Gi. 

DIAMETER OF HOLE IN BEDROCK: 6 ” 

CORE / REAM: 

ELEVATION / DEPTH BOTTOM SCREEN: 



mN&E ,‘, BEDROCK 
BORING NO.: tm -Lt q p 

0 
A Halliburton bnpany 

MONITORINGWELLSHEET 
WELL INSTALLED IN BEDROCK 

PROJECT NO. 
METHOD a?&%!%. 

FIELD GEOLOGIST 

STICK UP OF EASING ABOVE GROUND 

GROUND 
ELEVATION TOP OF RISER: 

I.D. OF SURFACE CASING: 

DIAMETER OF HOLE: 

RISER PIPE I.D.: 
TYPE OF RlSER.PIPE: 

ELEVATION /DEPTH TOP OF SEAL: 
ELEVATION/DEPTH TOP OF BEDROCK: zLzL..- 

TYPE OF SEAL: i3evLfDn7e 

ELEVATION / DEPTH TOP OF SAND: 

ELEVATION/DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 

SLOT SIZE x LENGTH: bD2t;r” x 10 ’ 

TYPE OF SAND PACK: 

ItJO i 2 ,4Aa&c Ff3 \>id _ -- 

CORE I REAM: 

ELEVATION /DEPTH BOTTOM SCREEN: 131 



APPENDIXC 
ANALYTICAL RESULTS 



GROUNDWATER 



Volatile Organics 



1 1 f 

CT0 0134 WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 
TU AQUEOUS VOLATILE OAGANICS (ug/L) 
LOW-CONCENTRATION 

CLIENT ID: FB-1 FIB-1 m-7 TB-2 W-MW-AD 
LABORATORY ID: 940059- 14 940059 -01 940059-02 940059-16 940059-03 

ANALYTE 

CHOROMETHANE 
BROMOMETHANE 
VINK CHORIDE 
CHLOAOETHANE 
METHKENE CKORIDE 
ACETONE 
CARBON DISUFIDE 
1 ,l -DICHLOROETHENE 
1 ,l -0ICHLOflOETHANE 
CIS-l,P-DICHLOHOETHENE 
TRANB-I ,2-DCHiwOROETHENE 
CHOROFOFM 
1,2-DIC~OROETHANE 
P-BUTANONE 
1 ,l ,I -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODlCHLOAMETHANE 
1,2-DICKOROPROPANE 
CIS-1,3-DICHLOROPROFENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
I ,I ,P-TRICKORC~ETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE’ 
BROMOFOfiM 
4-METHYL-2-PENTANONE 
P-HEXANONE 
TETRACKOROEfl ENE 

. 1 ,1,2,2-TETRACHLOROL I’l IANE ’ 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE(TOTAL) 
1,2-DI6ROMOETHANE 
1,2-DIBROMO-3-CHLOROPROPANE 
1,3-DICHLOROBENZENE 
1,4-DICHOROBIENZENE 
i .2-DiCllOiiOBENZENE 

3 

CRU 

1 
1 
1 
1 
2 
5 

.l 
1 

1 
1 
1 
1 
1 
5 
1 
1 
1 
t 
1 
1 
1 
t 
1 
1 
1 
5 
5 
1 
1 

.l 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

MM 

1 
1 

1 
1 
2 
5 
1 
1 
1 
1 
1 
1 
1 

.5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

if 1. 1 

U 
U 
U 
U 
U 
UR 
U 
U 
U 
u 
U 
U 
U 

‘JR , 
U 
U 

u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u” 
UJ 
U 
U 
U 

1 u 
1 u 
1 u 
1 u 
2 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 
1 u 
1 u 
1 LJ 

il 

1 u 
1 u 
1 u 

: “u 
5 LJR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 

: “u 
5 LJR 
1 u 
1 u 
1 u 
1 
1 ii 
1 u 
1 u 
5 UR 

: U u 
1 .U 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 
1 u 
1 u 
1 -iJ 

1 u 
1 u 
1 u 
1 u 
2 u 
5 LJFI 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 UR 
1 u 
1 u 
1 .u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
4 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 

,l u 
1 u 
1 u 

1___1_-_.I _---.-.. I- 

DLUTION FACTOR: 1.0 1 .o 
..---...-- 

--T---- 
---I__-_ 

1.0 1.0 1.0 



CT0 0134 WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 
TCL AQUEOUS VOLATILE ORGANICS (ug/L) 
LOW-CONCENTRATION 

CLIENT ID: 
LABORATORY ID: 

ANALYTE 

CKOROMETHANE 
BROMOMETHANE~ 
VINW. CNORIDE 
CNOROETMNE 
METHYLEM. CH..ORlOE 
ACETONE 
CARBON DISUFIDE 
I ,l -DICHOROETHENE 
1, f - DICHLOROETI+fANE 
CIS-1,2-DICHLOROETHENE 
TRANB-1,2-DICHLOAOETHENE 
CKORDFDRM 
1 ,2-DICKOROETHANE 
2- BUTANONE 
1 ,I ,I -TRlCHLOROETHANE 
CARBON TETRACttOAlDE 
BRDMDDlCHLDRh4ETHANE 
I ,2-DICKORDF’PDPANE 
CIS-1,3-DICHLOROPFlOPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
I ,1,2-TRICKOAOEMANE 
BENZENE 
TRANS-I,%-DICI-!LOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
P-HEXANONE 
TETRbU%LDROETHENE 

, 1,1.2,2-TETRACHLDROETHANE ’ 
TOLUENE 
CHLOROBENZENE 
ETHKBENZENE 
STYRENE 
XKENE(TOTAL) 
1 ,P-DIBROMOETHANE 
1,2-DIBROMO-3-CHLOROPROPANE 
1,3-DICKOROBENZE& 
1,4-DICHOROBENZENE 
1 .2-DICMDROBENZENE 

CRCYe 

1 
1 
1 

: 
5 

‘1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 
1 

.I 
1 
1 
1 
1 
1 
1 

\ 1 
1 
1 

MDL 

1 
1 
1 

.I 
2 
5 
1 
1 
1 
1 
1 
1 
1 

.5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

W-MW-AI W-MW-AS w- MW .Bl 
940059-04 940059-05. 940059 -06 

1 u 
1 u 
1 u 
1 u 
2 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 

.l u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 
1 u 
1 u 
1, u 

1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
2 u 2 u 
5 LJR 5 UFI 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 
1 u 1 u 
1 u 1 u 
1 u 1 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 3 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
5 u 5 u 
5 u 5 u 
1 u 2 
1 11 1 u 
1 u 7 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 11 1 u 
1 u 1 u 
1 UJ I UJ 
1 u 1 u 
1 u 1 u 
1 u 1 u 

W-MW- ES 
940059 - 07 

1 u 
1 u 
1 u 
1 u 
2 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 UR 
1 u 
1 u 
1 .u 
1 u 
1 u 
3 
1 u 
1 u 
1 u 
1 u 
1 u 

.5 u 
5 u 
1 u 

,I u 
1 u 
1 u 
1 u 
1 II 
1 1J 
1 u 
1 UJ 
1 u 
1 !J 
1 u 

W-MW-OD 
940059 -06 

1 u 
1 u 
1 u 
1 u 
2 u 
5 LJFI 
1 u 
1 u 
1 u 
1 u 
IU 
1 u 
1 u 
5 UR 
1 u 
1 u 
1 .U 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

i: ; 
1 u 
1 1J 
1 u 
1 u 
1 u 
1 II 
1 u 
1 u 
1 UJ 
1 u 
1 u 
1 u 

---~ _-------.- ---.- ----- .____ ---. -- ~.-?-..--.-.- - DILUnON FACTOR: 1.0 1 .o 1 .o 1.0 1.0 
‘* 



CT0 0134 WARMINSTER, PENNSMVANIA 
CEIMIC CORPORATION 
TCL AQUEOUS VOLATILE ORGANICS (ug/L) 
LOW-CONCENTRATION 

CLIENT ID: W-MW--DGI 7 W-MW-DGl8 W-MW-mJl8 W-MW-DI W-MW-DS 
LABORATORY ID: 940059-09 94oo!i9-10 940059- 11 940059-12 940059-13 

ANALYTE 

CKOROMETHANE 
BFIOMOMETHANE 
VINYL CHLORIDE 
CKOROETHANE 
METHKENE CKORIDE 
ACETONE 
CARBON DISUFIDE 
1 ,l -DICNOROETHENE 
I,1 -DICHLOROETHANE 
CIS - 1 ,P-DICHLOROETHENE 
TRANB-1,2-DlCtkOROETHENE 
CtLOFiOFDRM 
1,2-DICHOROETHANE 
2-BUTANONE 
1 ,l ,t -T#CHOROETHANE 
CARBON TETRACtCORlDE 
BROMODlCHLORMETHAN& 
1 ,P-DICHOFIOPROPANE 
CIS-1,3-DICHLOHOPROfENE 
TRKHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICH,OROETHANE 
BENZENE 
TRANS-1,3-DICHOROPROPENE 
BROMOFORM 
I-METHYL-P-PENTANONE 
2-HEXANONE 
TETFtACHOROETHENE 
1 ,l ,2,2-TETRACH OROE I HANE 
TOLUENE 
CHOROBENZENE 
ETHKBENZENE 
STYREM: 
XYLENE(TOTAl) 
1 ,P-DIBROMOETHANE 
1,2-DtBAOMO-3-CHLOROPROPANE 
1,3- DICHOROBENZENE 
1,4- DICHOROBENZENE 
i ,P-DiCtt GROBENZENE 

CRQL 

1 
1 
1 
1 
2 
5 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
! 

3 

MDL 

1 
1 
1 
1 
2 
5 
1. 
1 
1 
1 
1 
1 
1 
5 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 

,l 
1 
1 

1 u 
1 u 
1 u 
1 u 
2u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 UR 
1 u 
1 u 
I u 
1 u 
1 u 
1 u 
IU 
1 II 
1 LJ 
1 u 
1 u 
6 U 
5 u 
1 u 
1 u 
1 u’ 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 
1 u 
IU 
1 u 

.I u 
1 u 
1 u 
1 u 
2 u 
5 LJR 
1 u 
1 u 
1 u 
5 
1 u 
1 u 
1 u 
5 UR 

.I IJ 
1 u 
1 u 
1 u 
1 u 

12 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 
1 u 
1 u 
1 II 

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 u 2 u 2 u 
5 WI JLJFI. 5 LJR 
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 
5 UR 5 UR 5 UA 
I u 1 u 1 u 
1 1 u IU 
1 u 1 u 1 .u 
1 u 1 u. 1 u 
1 u 1 u 1 u 
4 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 II 1 u 1 u 
1 u 1 u 1 u 
1 u ! U 1 u 
5 u 5 u 5 u 
5 u -5 u 5 u 
1 1J 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u .I u 1 u 

u 1 u 1 I‘ u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 UJ 1 UJ I UJ 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 

---- ___--_--- ---L.-.- -- 
DLUTlON FACTOR: 1 .o 1 .o 1.0 1 .o 1 .o 



CT0 0134 WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 
TCL AQUEOUS VOLATILE ORGANICS (ug/L) 
LOW-CONCENTRATION 

CLIENT ID: W-MW-t-10 W-MW-HI W-MW-tjS W-MW-IO 
LABORATORY ID: 940059 - 17 940059- 16 940059-19 940059 - 20 

ANALYTE CRU MM 

CliOROMETHANE 
BAOMOMETHANE 
VINYL CHLORIDE 
CHOROETHANE 
METHkLENE CHORIOE 
ACETONE 
CARBON DISUFIDE 
1 ,I -DICHOROETHENE 
1 ,I -DICHOROETHANE 
CIS-1,2-DICHLOROETHENE 
TRANB-1,2-DICHLOROETHENE 
CHOFIDFDFIM 
1,2-DICHOROETHANE 
P-BUTANONE 
1 ,I ,l -TRlCHLOROETHANE 
CARBON TETRACtCORKIE 
EROMODlCHLORMETHANE 
1,2-llICHOROP~ANE 
CIS-1,3-DICHLOROPROPENE 
TRCHLOROETHENE 
DIBROMOCHLORCJMETHANE 
1 .I ,2-TRICHOROETHANE 
BENZENE 
TRANS-1,3-DICHCOROPROPENE 
BROMOFORM 
J-MFIHYL-2-PENTANONE 
P-HEXANONE 
TETRACHOROETHENE 
1 ,I .2,2-TETRACI~~OROETtIANE 
TOLUENE 
CHOROBENZENE 
ETHnBENZENE 
STYRENE 
XKENE(TOTAL) 
1 ,P-DIBROMOETHANE 
1,2-DIBROMO-3-CHLOROPROPANE 
1,3-DICHOROBENZENE 
1,4-DICHOROBENZENE 
1,2-DICt-l.OROBENZENE 

1 
1 
1 
1 
2 
5 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 
1 

.I 
1 
2 
5 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-1 
1 
1 

1 u 
1 u 
1 u 
1 u 
2u 
5 UR 
1 u 
1 u 
IU 
1 u 
1 u 
1 
1 u 
6 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u- 
1 u 
1 u 

16 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 
1 u 

1 U u 

1 u 
1 u 
1 u 
1 u 
2 u 
5 uf-l 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 Li 
1 u 
1 u 
1 u 
1 u 
1 1J 
1 11 
1 u 
1 UJ 
1 u 
1 u 
1 1J 

1 u 
1 u 
1 u 
1 u 
2 u 
.5 Lm 
1 u 
1 u 
1 
1 u 
1 u 
1 u 
1 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

.I lJ 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
9 
1 u 
1 ,Ll 
1 11 
1 u 
1 u 
1 UJ 
1 u 
1 u 
1 u 

1 

: 
5 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 
1 
5 
1 
1 
1 

U 
U 
U 
U 
u 
UR 
U 
U 
U 
U 
U 
U 
U 
UR 
U 
U 
U 
u * 
U 
U 
U 
U 

u” 
U 
U 
U 
U 
U 

U 
U 
II 
1J 
U 
UJ 
U 
U 
1J 

--- -_ -2-.-_-~---..-.~~- 
DILUTION FACTOR 1 .o 1 .o 1.0 1 .o 



CLIENT ID: 
LABuwr0RY 10: 

AMLYrE 

CHLOROMElHANE 
BwOhlOMET~ 
VINYL CHLCNIIOE 
CHLOROETHANE 
Ml3HYLENECHLORIOE 
AOUONE 
CM6ONDIBWiDE 
l,l-DlCHLOROETHENE 
1 ,,l -DICHLOROEWlANE 
l,;e-DICJILOR~ (TCTAL) 
CHLoROFoRM 
lp2-DICU.OROE1)UNE 
2-BUMNONE 
1,&l-T??IWME+ 
CARBONTETRACHLORlDE 
B?IOMCDlCSCOROMETHANE 
i,24twwORCPFiOPANE 
CM-1,3-DlCliLOROP~CPf%E 
TRlCHLOR~TtENE 
DIBROMOCHLOROMRHANE 
1 ,1#2-TIWHLCR~ 
BENZENE 
TRAM-1,3-DICHLOROIJROPEbE 
&IROMOFORM 
4-MEWM.-2-fEMAW~ 
2,-HMANONE 
7ETRACHLORKlHENE 
1,1,2,2-7ETRACHLOROElIiANE 
TOLUEW 
CHLOROE!ENZENE 
ETHYLBENZENE 
STYRENE 
XYENE (TOTAL) 

tHLUltON FACTOR: 

@?4j-- 

c/7, i39 

CRQL 

10 
10 
IO 
IO 

’ 10 

:t 
10 
10 
10 

:: 
IO 

* :: 
10 

:t 
10 
10 
10 
10 
10 
10 
10 

:: 
10 
IO 

:x 
10 
10 

MOlJlDL 

f 
1 

: 
2 
6 

: 
1 
1 

: 
6 
1 
1 
1 

: 
1 . 
1 
1 

: 
1 
6 
6 
1 
1 
1 
1 
1 
1 
1 

10 u 
10 u 
10 u 
IO u 
10 u 
14 B 
10 u 
IO u 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

1 

10 u 
10 u 
10 u 
IO u 
10 u 
11 B 
10 u 
10 u 
10 u 
10 u 
IO 0 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 

1 iI 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 

1 

10 u 
to u 
10 u 
10 u 
1ou 
10 B 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

1 J 
10 u 
10 u 
IO u 
10 u 
.lO u 
10 u 
-10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 10 ,u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 3J 
10 u 12 8 
10 u 10 u 
10 u 10 AJ 
10 u 10 u 

1: ;: -10 10 u u 
. 10 u 10 u 

10 u '7 BJ 
10 u 10 u 
10 u -10 u 
10 u IO u 

- 10 0 IOU 
10 u 10 u 
23 10 u 

10 u 10. u 
10 u 10 u 
10 u 10 u 
10 u 10 0 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
IO u 10 u 

1 ? 



aEAN CT0 134 NAWC WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

Ta AQUEOUS VCLATLE CMGANICS (u!&) 

Ta AQUEOUS VCIATLE ORGANICS (q/L) 

CLIENT ID: 
LABORATORY ID: 

ANALYTE 

CKOROMETHANE 
BROMOMER-lANE 
VINYL CHORIDE 
CHOROETHANE~ 
METHKENE CHORIM: 
ACETONE 
CARBON DISULFIDE 
1 ,I -DICHLOROETHENE 
1 ,l -DICHOROElHANE 
ClS-1~,2-DcHaRclETHENE 
TRANS-1,2-DICHLOROETHENE 
CtkOROFOFM 
1,2-DICHLOROETHANE 
P-BUTANDNE 
I ,I ,I -TRICHOROETHANE 
CARBONTETRACi;tlORiDE 
BROMODlCHLORMETHANE 
1 f-DICHLOROPROPANE 
CIS-1,3-DICHLOROPRDPENE 
TRKttLOROETtiEM 
DIBWOROMETHANE 
1 ,I ,2-fRICHLOROETHANE 
BENZENE 
TRANB-1,3-DICICOROPROPENE 
BROMOFORM 
4-MER-lYL-2-PENT~E 
P-HEXANONE 
TElRACtiLOROETHENE 
1 ,I ,2,2-TETRACllLOROEncANE 
TOLUENE 
CHOROBENZENE 
ETHKBENZENE 
SlYRENE 
XKENE(TOTAL) 
1 ,P-DIBROMOEKHANE 
1,3-DICHOROEIENZENE 
1,4-DICHOROEIENZENE 
1 ,P-DICHORORENZENE 
1,2-DIBROMO-3-CHLOROPRDPANE 

CAQL 

.l 
1 
1 
1 
2 
5 
1 
1 
1 
1 
1 
1 

: 
1 
1 
1 
1 
1, 
1 
1 
1 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 

: 
1 
1 

MCI 

1 
1 
1 
1 
2 
5 
1 
1 
1 
1 
1 
1 

A 
1 
1 
1 
1 

: 
1 
1 
1 
1 
1 
5 
6 
1 
1 
1 
1 
1 
1 
1 
1 

: 
1 
1 

“!fB-2> F&-i3, 
940074-01 940074-23 

1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
2 u 2 u 5 u 
5 UR 5 UR 170 L 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
5 UR 5 LJR 12 LIR 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
5 u 5 u 12 u 
5 UJ 5 u 12 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 
1 u 1 .u 2 u 
1 u 1 u 2 u 
1 u 1 u 2 u 

,l u 1 u 2 u 
1 UJ 1 UJ 2 UJ 

RB-5 
940074-13 

TB-6, W-MW-BD 1 
940074 424 940074-04 

1 u 
1 u 
1 u 
1 u 
2 u 
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 
1 u 
1 u 
5 .u 
5 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u. 
1 UJ 

1 
1 
1 
1 
2 
5 
1 

: 
1 
1 
1 

: 
1 
1 
1 
1 

: 
1 
1 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

U 
U 
U 
U 

!R 
U 
U 
u 
U 
u 
U 
U 
UR 
U 
U 
U 
U 
U 

U 
U 

:: 
U 

!IiJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 

DLUllON FACTUR: 1.0 1 .o 2.5 1.0 1.0 



f 1 1 1 1 1 
aEAN CT0 134 NAWC WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

TCL AQUEOUS V&ATLE ORGAIUICS (ugh) 

Ta AQUEOUS VCLATLE ORGANICS (ugh) 

alENT ID: 
LABORATORY ID: 

ANALME ma 

CKOROMETkttNE 
BROMOMETHANE 
VINK CHORtDE 
CHOROETHANE 
METHKENE CHORIDE 
ACETONE 
CARBON DISULFIDE 
I,1 -DICHLOROETHENE 
1 ,I -DICt-LOROETHANE 
C&I ,2-DCHOROEI-HENE 
TRANS-1,2-DICHLOROETHENE 
CKOROFORM 
1 ,P-DICKOROETHANE 
P-BUTANONE 
1 ,I ,I -TRICHOROETHANE 
CARBONTETRACKORlDE 
BROMODlCHLORMETHANE 
1 ,P-DICKOROPROPANE 

\ CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIEI~OROMETHANE ” 
1 ,I ,P-TRiCHLOR@THANE 
BE)SENE 
TRANB-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE . . 
2-HEXANONE 
TElRACHLOROE-iHENE 
1 ,I ,2,2-TElRACkLOROETHANE 
TOCUENE 
CHmOROBElUZENE 
ETHKBENZENE 
STYAENE 
XKENE(TOTAL) 
1 ,P-DIBROMOETHAN’E 
1,3-DICKOROBENZENE 
1,4-DlCf-LOROBfNZEi 
1,2-DICHmOFiOBENZENE 
t,2-DIBROMO-3-CHLOROPROPANE 

1 
1 
I 
P 
2 
5 
1 
1 
1 
1 
1 
1 

: 
1 
1 
1 
1 
I 

‘1 
.I 
1 
1 
1 
1 
5 
5 

.. 1 
1 
1 
1 
1 
1 
1 
1 
1 
i 

1 
1 

Mu 

1 

1 

1 

1 

2 
5 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

,’ 1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 

1 
i 

WLW-CD - 

940074-05 
w-Mw-Cl 
940074-06 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
i ‘L! 
1 u 
1 UJ 

1 u 
1 u 
1 u 
1 u 
2 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 
1 
1 
1 
1 
1 
3 
1 
1 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 

U 

u” 
U 
U 
U 
u 
u 
UJ 

W-W-ED’ 
940074-1s 

1 u 
1 u 
1 u 
1 u 
2 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

,W-MW-Ei > w-aqw-ES 
940074-16 940074-17 

2 
1 u 
i u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
5 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u. 
1 UJ 

1 u 
1 u 
1 u 
1 u 
2 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

: Ll 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
8 
1 u 
1 u 
1 u 
1 u 
1 u 
1 .-u 
1 u 
‘I u 
1 UJ 

1 
1 
1 

: 
5 
1 
1 
1 
1 
1 
1 

: 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

U 
U 
U 

: 
UR 
U 
U 
U’ 
U 
U 
U 
U 
UR 
U 
U. 
U 
U 
U 

:: 
U 
U 
U 
U 
U 

:: 
U 
U 
U 

u” 
U 
U 
U 
U 
U 
UJ 

DLUTloN FACTOR 1.0 1.0 1.0 1.0 1.0 



CLEAN CT0 134 NAWC WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORA’TION 

Ta AQUEOUS VCLATLE ORGANICS (u&) 

TCL AQUEOUS VCLATLE ORGANICS (uQ/L) 

CLIENT ID: 
LABORATORY ID: 

ANALYTE 

CHOROMETHANE 
BROMOMRHANE 
VINK CHORIDE 
CHOROETHANE 
METHKENE CtLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I -DICKOROETHENE 
1 ,I -DICHOROElHANE 
CIB- 1 ,P-DICHOROETHENE 
TRANB-1,2-DICHLOROETHENE 
CHOROFORM 
1,2-DICHLOROflHANE 
2-BUTANONE 
1 ,I ,I -TRlCfLOROETHANE 
CARBONTETRACHOIWE 
BROMODICtlLORMETHANE 
1,2-DICKOROPROPANE 
CIS-1,3-DICHLQROPROFENE 
TRlCHLOROETHENE 
DIEIAOMOCHLOROMETHANE 
1 ,I ,2-TRICKORCETHANE 
BEFOENE 
TRANS-1,3-DICICOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE . 

. P-HEXANONE 
TElRACtiLOROEiHENE 
1 ,I ,2,2-TETRACMLOROETHANE 
TOCUENE 
CHOROBENZENE 
ETHKBENZENE 
STYRENE 
XYLENE(lOTAL) 
1,2-DIBROMOETHAfk 
1,3-DICHOROBENZENE 
1,4-DICKOROBENZENE 
1,2-DICHOROElENZENE 
1,2-DIBROMO-3-CHLOROPROPANE 

ma 

1 
1 
1 
1 
2 
5 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 

. . 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

MIX 

1 
1 
1 
1 
2 
5 
1 

: 
1 
0 
1 

: 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

A 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

W-t&GGD 
940074-07 

1 u 
1 u 
1 u 
1 u 
2 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
4 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
4 J 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 

Wy&v-GI 
940074-05 

1 u 
1 u 
1 u 
1 u 
2 u 
5 UR 
1 u 
1 u 
1 u 
1 
1 u 
1 u 
1 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
5 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
1 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u’ 
1 UJ 

W-MW-JD 
940074-18 

1 u 
1 u 
1 u 
1 u 
2 u 
5 UR 
1 u 
1 u 

1 Y 
1 u 
1 u 
i u 
1 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ’ 

W-MW-JI I 
940074-19 

w-Mw-Js ’ 

940974-M 

1 u 
I’ u 
1 u 
1 u 
2 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
f u. 
1 u 
5 LIR 
IU 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
3 
1 u 
1 u 
1 u 
1 u .’ 
1 u 
1 -. u 
1 u 
1 u 
1 UJ 

1 u 
1 u 
1 u 
1 u 
2 u 
5 UR 
1 u 
1 u 
IU’ 
1 u 
1 u 
1 u 
1 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 

DLUTION FACTOR: 1.0 1 .o 1 .o 1 .o 1.0 
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CLEAN CT0 134 NAWC WARMINBTER, PENNSYLVANIA 
CEIMIC CORPORATION 

Ta MLJEOUS VCLATLE CXGANICS (u&) 

amf al: 
LABORATORY lo: 

ANALYTE 

CHDRCMETHANE 
BROMOMETNANE 
VINK CNORlOE 
CtiLOROEI’bhNE 
METHKENE CHORIDE 
ACETONE 
CARBONOISUFM 
1 ,l -DICHOROEIHE;VE 
1 ,I -MCtiLOROEIHANE 
CIB-1,2-DlCHOROET?dENE 
TFtANB-1,2-OICHOROETHENE 
CHOROFORM 
1,2-DICHOROEIHA~~E 
P-BUTANONE 
1 ,I ,I -TRlCNLOROETHANE 
CARBONTETRACHCIAKJE 
BROMODICK~HANE 
1,2-0lCHORwRoeANE 
CIB-IL-DICHOROI’ROFENE 
TRICNLOROETNENE 
DIBROMOCHOROMEX+ANE 
1 ,I ,2-TRICHOROETHANE 
BENZENE 
TRANB-1,3-DICHOROPROPENE 
BROMOFORM 
I-METNYL-2-PEMANONE 
2-HEXAWE 
TElRACH(XIOETHENE 
1 .1,2,2-TElRACHOFWETH 
TOLUENE 
CNOROBENZENE 
ETNYLBENZENE 

%=flOTAL) 
I$?-DIB~OEIHANE 
1,3-DICHOROBENZENE 
1,4-DICHOROBENZENE 

’ I$?-DICHOROBENZENE 
1,2-DIEftDM0-3-CKOROPR 

cRa 

1 
1 
1 
1 
2 
5 
1 
1 
1 
1 
1 
1 
I 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

: 

MDL 

1 
1 
1 

: 
5 

\ 
: 
I 
1 

.I 
1 

i 
1 
1 
1 
1 
1 
1 

: 
1 
1 

.; 
5 
1 
1 
1 
1 
1 

‘I 
1 
1 
1 
1 
1 
1 

7 d 

I 

TB-4 TB-6 W-MW-05 W-MW-w 
949974-03 940974-14 949974-11 ( 949974-12 

1 u 
1 u 
1 u 
1 u 
2 LJ 
5 Lm 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

.z , u 

5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 UJ 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 

1 u 
1 u 
1 u 
1 u 
2 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 

1 u 
1 u 

5 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 

1 u 
1 u 
2 u 
SUR’ 

‘I u 
1 u 
1 u 
1 u 
1 u 
1 u 

-1 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
IU 
1. u 
1 u 
1 LJ. 
1 u 
1 u 
I u 
5 u 
5 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 

1 u 
1 u 
1 u 
1 u 
2 u 
SUR 
1 u 
IU 
1 u 
1 u 
1 u 
1 u 
1 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 -u 
su . 
1 u 
1 u 
1 u 
1 u 
I’U 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
IUJ -” 

DLUllON FACm 1.0 1.0 1.0 1.0 



auNcTbw-169 
NAVAL MI WARFM Cm WAfMNBfBt PENNBVLVAMA 

TCL AOUEOUB VOl.Al’&EORGANICB @@l$ 

0EwccoBPofwoN 

D#.UT#ONFMTURz 

i 
1 
1 

HDutDL 

1 
1 
1 

: 
5 
I 
I 
I 
I 
t 
1 

i 
1 
1 
1 
f 

: 
t 
1 
1 
1 

: 
5 
1 
1 
I 
1 
1 
I 

: 

: 
1 

: 

I 

1 u 
1 u 
I lJ 
I u 
2 

21 
1 u 
1 u 
1 u 

1: 
1 u 
1 u 
IU 
1 lb 

::: 

x 
1 u 
1 u 
1 u 
9 
I u 
I u 

ii:: 
1 u 

1: 

:i 
t u 
1 u 
t u 
I u 
1 u 

I:: 
t u 

1 

! 

1 u 
t u 
1 u 
1u 

tt 
1 ‘U 

:u” 
f u 
t u 
1 u 

:3 
1 u 
1 u 
1 u 
1 u 
1 u 

:Y 
1 u 
1 
1 u 
1 u 

:Y 
1 u 
1 u 
I u 
1 u 
1 u 
I u 

::: 
f u 
1 u 
f u 
1 u 
1 u 

I 

’ 

1:: 
1 u 
t u 
1 J 

I7 
1 u 
Ill 
t u 
1 u 
i u 
1 u 

:i 
1 u 
1 u 
t u 
1 u 
IU 
I u 
I u 
IU. 

40 
f lJ 

:uu 
SU 
1u 
1 u 
t 
I u 
1 u 
1 u 
1 u 
1 u 
t u 
1 u 
I u 

::: 

1 

. I ’ 



NAVAL UR WARFARE CEMEB, WAMINSIER PEMt8YLVAMA . 

1 
1 
1 
1 
2 

1” 
.I 
1 
1 
1 
1 
I 
5 
9 
1 
1 
1 

: 
1 
I 

'1 
1 
1 
8 
6 

: 
1 
1 

: 
1 
1 
1 
1 

: 
1 

MDtJlDL 

1 
I 
-1 

: 
8 
1 

: 
1 
1 
1 

A 
1 
1 
3 

: 
1 
1 
I 
1 
1 

: 

w-FB-0116-01w-fB-0116-02w-~n w-MW-CIWSID w-TB-ol16 
95um-01 

1 u 
1 u 
1 u 
I u 
20 
bll 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
su 

::: 
1 u 
1 u 

1:: 
1 u 
1 u 
1 u 
1 u 
1 u 
6U 
su 

‘1 ‘U 
IU 
I u 
lU 

:u" 
I u 
I u 
1u 
IU 
I u ._ 

:i 

1 

esae7-a2 

I u 
lU 
1 u 
I u 
2 B 
4J 
1u 
IU 

:t: 
1 u 
1 u 
1 u 
su 

::: 
1 u 
I u 
I u 

.l u 
2 
1u 
1 u 
1 u 
2 

:ti 
1’ u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

.I u 
1 u . -- 

:i 

1 

9Ew27-08 9ww7-94 

1 u 

:: 
1 u 
1 W’ 
8U 
1 u 
1 u 
1 u 
i u 
I u 
I u 

:t 
1u 
1 u 
1 u 
1u 
1u 
1 u 
1u 

:i 

:u" 

3: 
1 u 
IU 
1u 
1u 
1 u 

::: 
1 u 
1 u 
1 u 
1 u 
i ii 
1 u 

1 

:: 
1 u 
1 u 
LB 
IU 
1 u 
1 u 
1 u 
1 u 
1u 
1u 

:i 
1 u 
1 u 
1 u 

:uu 

:3 
1u 
1u 
1u 
1u 

tY 
1 'U 

:z 
IU 
1 u 

::: 
1 u 

:u” 
1 u 
IO 
I u 

1 

9sooe?-95 

1 u 

:i 
1 u 
26 

i I 
1 I 
1 I 
1 I 
1 I 

:I 
1 I 
i I 
11 
11 
1 I 
II 
11 
1 I 
i I 
11 
11 

XI 
i I 
II 
11 
1 ! 

:I 
II 
1t 
l\ 
1I 
II 
: : 
11 

1 
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CT0 0134 NA&C WARMINSTER, PENNSMVANIA 
CEIMIC CORPORAIION 
TCL AQUEOUS VOLATILE ORGANICS (ug/L) 

CLIENT 10: 
LABORATORY ID: 

ANAlWE CRCI. 

CKOROMETHANE 1 
BRoMoMETHANE 1 
VINYL CHLORIDE 1 
CHOROETHANE 1 
METHYLENE CHLCMDE 2 
ACETONE 5 
CARBONDIBUFIOE 1 
1‘1 -aICKORuETi-lENE 1 
1 ,l -DICHLOROETHANE 1 
CIS-1,2-DICHLOROETHENE 1 
TRANS-l,P-DICIUOROETHENE 1 
CHOROFORM 1 
1,2-DICH.OROETHANE 1 
2-BUTANONE 5 
1 ,l .l -TRlCHLOROETHANE 1 
CARBON TETRACHLORIDE 
BROMOOKZHLOf%dETHANE ’ 

1 
1 

1,2-DICHOROPPOf’ANE 1 
CIB- 1 ,3-DCHOROPROPENE 1 
TRICHLOROETHENE 1 
DIBROMOCMOROMETtiANE 1 
1,1,2-TRCHLOROETHANE 1 
BENZENE i 
TfMNB-l,3-OCI-COFKIPROPENE 1 
BROMOFORM i 
4-METHYL-2-PENTANONE 5 
2-HEXANONE 5 
TElFtACHlOROETHENE 1 
1 ,l,2,2-TETRACl-kOROETHANE . 1 

. TUlJENE 
CHLOROBEISENE 

1 
. . 1 

ETHKBENZENE 1 
STYRENE 1 
XYLENE(TOT&) : 1 
l ,2-DIBROMOETHPNE 1 
1,2-DIBROMO-3-CHLOROPROPANE 1 
1,3-DICHLOROBENZESJE, 1 
1,4 -DICHOROBENZENE 1 
l,P-DICHOROBENZENE 1 

FIB-3 TB-3 W-MW-DGM W-MW-OG25 W-MW-FD 
94005l3-25 94005!3-26 940059-27 040058-28 940050-29 

1 u 
1 u 
1 u 
1 u 
2 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

.l u 
i u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 
1 u 
1 u 
1 u 

t’ I 

1 
1. 
1 

: 
5 
1 
1 
1 
1 
1 
1 
1 
5 
1 

: 
1 
1 
1 
1 
1 
1 
1 
1 
b 
5 
1 
1 / 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

U 
U 
U 
U 
U 
LJFI 
II 
LJ 
U 
U 
U 
U 
U 
UR 
U 

:: 
U 
U 

:: 
U 

s 
U 
U 
UJ 
U 
U 

u” 
U 
U 
U 
U 
UJ 
U 
U 
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 u 2 u 2 u 
5 LJR 5 UR 5 LJR 
1 u 1 u 1 u 
1 u 1 u 1 u 
lU, 1 u 1 u 
2 .l 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 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1u. 1 u 1 

‘u 
!J 

1 u 1 1 u 
7 4 1 u 
1 u 1 u 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 
5 u 5 u 5 u 
5 UJ 5 u 5 u 
2 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 10 
1 u 1 u 1u ~ 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1u. 1 u 1 u 
1 UJ 1 UJ 1 UJ 
1 u 1 u 1u 
1 u 1 u 1 u 
1 u 1 u 1 u 

-_.. ---..- -.-_- --.----.~^--_-L---- c_---_-- 
OL UTION FACTO% 1.0 1 .o 1 .o 1.0 1 .o 



CT0 0134 NAWC WARMINSTER, PENNSYLVANIA 
CEIMIC CORPOR4TION 
TU AQUEOUS VOLATILE ORGANICS (ugll) 

CLIENT IO: 
LABORATORY ID: 

ANALWE 

CHOROMETHANE 
BROMOMETHANE 
VlNK CHLORIDE 
CHOROETHANE 
METHKENE CHORIDE 
ACETONE 
CARBoNOISUhE 
I ,I-OICHOFiOEMENE 
i ,i -DIcH~ROETHANE 
CIS-1,2-DICHLOROETHENE 

T;~~%I&HOROETtiENE 
I .2-OICHOROETHANE 
2-BUTANONE 
1 ,l ,I -T)PCHLOROETtiANE. 
CARBON TETRACHORIDE 
BROhKtDKXORMETHANE 
1 ,P-DICHOROPFIOPANE 
CIS- 1,3-DICHOROPAOPENE 
TRmtLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,1,2-TRlCtiLOROETHANE 
BENZENE 
TRANB-l ,J-DICHOROPROPENE 
8RoMoFoRM 
4-MEtHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROEI HENE 
1 ,1,2,2-TETRACt’LOROETHE~ 
TULJENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYENE 
XYLEI’JE(TOTAl.) 
1.2-0IBFmMOErHPNE 
1,2-DIBROMO-3-CHLOROPROPANE 
1,3-DICHOROBENZENE 
1,4-DICHOROBENZENE 
1,2-DICHOROBENZENE 

DLUTION FACTOR: 

W-MW-FS W-MW-GS W-MW-II 
94-g-21 

W-MW-IS 
!940059-22 

W-MW-FI 
!340059- 30 mK!59-31 EMal!%-32 

CRCX MDL 

1 1 1 u 1 U 1 u 1 u 
1 1 1 u 1 

u” 1 1 u u 
1 u 

1 1 1 u 1 1 u 
1 1 1 u 1 U 1 u 1 u 
2 2 2 u 2 2 u 
5 5 5 UR 5 El3 2 5 u LIR 5’ UR 
1 1 1 u 1 

i 1 1 u u 
1 u 

.l 1 1 u 1 1 u 
1 1 1 u 1 U 1 u 1 u 
1 1 1 u 1 1 u 

1 1 
1 1 u 1 r 2 1 u 1 u 
1 1 u 1 1 u 

1 1 1 u 1 
2 1 1 u u 

1 u 
5 5 5 UR 5 UR 5 UR 5 UR 
1 ! 1 u 1 1 u 
1 1 1 u i 1 1 u u 1 u 
1 1 1 u : u ) 1u 1 u 

1 1 1 u 1 U 1 u 1 u 
1 1 1 u 1 U 1 u 1 u 
1 1 1 u 1 u ’ . ..’ , 4 u 
1 1 1 u 1 U 1 u 1 u 
1 1 1 u 
1 1 1 u : :: 1 1 u u 

1 u 
1 u 

1 1 1 u 1 U 1 u 1 u 
1 1 1 u 1 E 1 u 1 u 
5 5 5 u 5 5 u 
5 !I 5 UJ 5 UJ : :J .5 U’ 
1 ,l 1 u 9 1 u 1 u 
1 1 1 u 1 1 u 
1 1 1 u 1 ii 1 1 u u .l u 

.l 1 1 u 1 U 1 u 1 u 
1 1 1 u 1 1 u 
1 1 ,lU 1 : 1 1 u u 1 u 
1 1 1 u 1 U 1 u 1 u 
1 1 1 LJ 1 1 u 
1 1 1 UJ 1 :: 1 1 u UJ 1 UJ 
1 1 1 u 1 U 1 u 1 u 
1 1 1 u 1 U 1 u 1 u 
1 1 1 u 1 U 1 u 1 u 

1 .o 1.0 1 .o 1 .o 1 .o 

1 u 
1 u 
1 u 
1 u 
2 u 
5 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 UR 
1 u 
5 

: ; 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 
1 u 
1 u 
1 u 
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CT0 0134 NAWC WARMINSTER. PENNSYLVANIA 
CEIMIC CORPORATION 
TCL AQUEOUS VOLATILE ORGANICS (ugll) 

alENT ID: W-MW-KI 
LABORATORY ID: 94oc69-23 

ANALWE 

CHOROMETHANE 
BROMOMETHANE 
VINK CHORIDE i 
CHOROETHANE 
MEMKENE CHORIDE 
ACETONE 
CAFiBONOIBUFlDE 
1 ,I -0ICHOROEMENE 
1 ,l -DICHOROETHANE 
CIS-1,2-DICHLOROETHENE 
TRANS-l,P-DICHOROETHENE 
CHOROFORM 
1,2-OICHOROETHANE 
2-BUTANONE 
9,9,9 -TflCHOROETHANE 
CARBON TETRACHORIDE 
BROMOOICHLORMETl-lANE 
1 ,2-OICHOFiOPRr%‘ANE 
CIB- 1.3-OCHMUlPROPENE 
TRCHLOROETHENE 
DlBROMOCHOROMETH4NE 
1 ,l ,P-TRICHOROETHANE 
BENZENE 
TRANB-1,3-ilICHOROPROiENE 
6RoMoFoRM 
J-ME9’HfL-2-PENTANONE 
2-HEXANONE 
TEIRACHOROETHENE 
1 ,1.2,2-TETRACHOROETH 
TUUENE 
CHOROBENZENE 
ETHKBENZENE 
STYRENE 
XKENE(TOTk) 
1 ,P-OIBfUIMOETHANE 
1,2-DIBRDMO-3-CHLOROPROPANE 
1,3-DICHOROBENZENE 
1,4-DICHOROBENZENE 
1,2-DICHOROBENZENE 

CRa 

1 
1 
1 
1 

z 
1 
1 
1 
1 
9 
1 
9 
5 
9 
1 

‘9 
1 
9 
1 
1 
1 
9 
1 

Ii 
5 
1 
1 
1 
9 
1 
1 
1 
1 
1 
1 
1 
1 

MM 

1 
1 
1 
1 
2 
5 
1 
1 
1 
1 
9 
1 
9 
5 
9 
1 
9 
1 
9 
1 
9 
1 
1 
1 
1 
5 
5 
1 
9 
9 
9 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

., : 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
9 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 
9 
1 
1 
1 
1 
1 
9 
1 
1 
1 
1 

f I 

U 
U 
U 
U 

El3 
U 
U 
U 
U 
U 
U 
U 
UR 

z 
U 
U 
U 
U 
U 
U 

:: 
U 
U 
UJ 
U 
U 
U 
U 
U 

:: 
U 
UJ 
U 
U 
U 

1 E I- , 1.. 

W-MW-LD 
04ciE9-24 

1 u 
1 u 
1 u 
1 u 
2 u 
5 lJFl 
1. u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 UR : 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u. 
1 u 
1 u 
1 u 
1 u 
9 u 
5 u 
5 u 
1 u 
9 u 
6 
1 u 
1 u 

: U u 
1 u 
1 UJ 
1 u 
1 u 
1 u 

I 

- --- 
OLUTION FACTOR: 9.0 1.0 



CT0 116, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE WATERS (UG/L) 

ANALYTE 

CH’LOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
1 ,l -DICHLOROETHANE 
CIS- 1 ,P-DICHLOROETHENE 
TRANS- 1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-D ICHLOROETHANE 
P-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
l,P-DICHLOROPROPANE 
CIS- 1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DlBROMOCHLO,ROMETHANE 
1 ,1,2-TRICljLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-P-PENTANONE 
P-HEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
;T&l;;-Y;NZENE 

XYLE NE (TOTAL) 
l,P-DIBROMOE:THANE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,2-DIBROMO-3-CHLOROPROPANE 
BROMOCHLOROMETHANE 

MDL 

: i 

i :: 
3B 
5 UR 
3 B 
1 u 

1 i 
1 u 

1 i 
5 UR 

i uu 
1 u 
1 u 

1 : 
1u 

: z 

1 :: 
5 u 
5 u 
1 u 

: i 
1 u 

1 :: 
1 u 
1 u 
1 u 
1 u 

1 1 u 

: : : 

W-MW-MN38 ’ W-MW-05’ W-MW-HN61 W-MW-Hd39 W-MW-iiNOB” 
941106-01 941106-02 941106-03 941106-04 941106-05 

1 u 

1 i 

: i 
-5 UR’ 
1 u 
1 u 

: i 

: :: 
1 u 
5 UR 
1 u 
1 u 

: i. 

1 i.’ 

: i 

1 i 
1 u 
5 u 
5 u 

1 i 
1 u 

1 u 
1 u 
1 u 

: i 5 UR 
1 u 
1 u 

i “u 
1 u 

: :: 
5 UR 
1 u 
1 u 
-I U. 
; :; 

1 u 

: “u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
1 

1 u 

: ki 
1 u 
1 u 
1 u 

; i 
1 u 
1 u. 

1 u 
1 u 

1 uu 
1 u 
1 u 

1 :: 
1 u 
1 u 

1 u 
1 u 

: i 
2 u 
5 UR 

: uu 
1 u 

::: 
1 u 

: :R 
1u 

: i 

: E 

: uu 
1 u 
1 u 

1 : 
5 u 
5 u 
1 u 

: ii 
1 u 

i ki 
1 u 

1 i 

: uu 
1 u 
1 u 

DILUTION FACTOR: 1.0 1.0 1.0 .l .o 1 .o 

* RESULT FROM DILUTION ANALYSIS 
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I TCLAOUEOUS VOlAT!LE ORGANICS (ugk) 

) * CLIENT ID: 
I Lmofwofw ID: 

ANALvrE 

WWROMEiHWE 
ISlOMOMRHANE 
W’JYLCHLORlDE 
WLOROEllt4NE 

~~-‘DE 
CmBoN DISUWIUE 
I,l-DlcHu#oETHpE 
l,l-DKMLDROETMW 
l,P=DIcHLOf4~ (TOTAL) 
WLORUQRM 
I$!-OiCHLOROETHME 
P-BUIRNONE 
f,l,I-7?w~oRHAFE 
CYWBONtETRAUiLOftiDE 
BFWMODlmDME 
1 d-DICHLOROPROPANE 
as-1#3-acHmoPBoPE~ 
n3aiumm 
WBROh(004LOROMEIHANE 
1,1,2-TRlCttlqOROE 
BIENEEruE 
WWS-1~DCHLOROPRO~ 
B&oAlaoRM 
4dmwL-2-PPSTWN 

2-HUtWONE 

TIzlmcnLOROfTHE~ 
1,1P2-TEiRAoR~ 
TOLUENE 
WLOROWNE 
EIb(nBENZENE 
SWIENE 
XnENE (TOTAL) 

DlLlJIIDN FACTOFl: 

cm1 

10 

:o” 
10 
10 
10 
10 

:: 
10 
10 

:t 
10 
IO 

:x 
IO 
IO 

iii 
10 
10 

1x 

:o” 
10 
10 
10 
10 
10 
id 

i 

: 

ii 
I 

: 
I 
1 

I 

6 

1 
1 

: 
1 
1 

: 

: 
1 
6 

6 

1 
1 
1 

: 
1 
I 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

2 J io u 
10 B 24 B 
I J 10 u 

10 u 10 u 
‘10 u 10 u 

10 iJ 10 u 
.lO u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 v 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 !J 10 ii 

1 1 

P I 3. 

: 

W-16 
mw73-13 

IO u 
10 u 
10 u 
10 u 
IO IJ 
IO u 
IO lJ 
IO u 
10 u 
10 u 

10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 

25 

IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 

1 

10 u 
10 u 
10 u 
10 u 
10 u 
I3 8: 
IO u 
IO u 
10 u 

.I0 u 
10 u 
10 u 

ts3 

10 u 
10 u 
10 u 
10 u 

10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
io u 
10 u 

, io il 

1 

1 1 1 

10 u 

10 u 

10 u 
10 u 
10 u. 
11 B 
10 u 

10. u 

10 u 

10 u 

10 u 
IO u 

7 EiJ 
1ou \ 
10 u 
to u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 0 
10 u 
10 u 
10 u 

1 
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CT0 0134 NAWC WARMINSTER, PENNSKVANIA 
CEIMIC CORPORATION 
TCL AQUEOUS SEMI-VOLATILE OAGANICS (ugA) 

Cl IENT ICI 
LABOAATORY IO: 

ANALME 

PHENOL 
BlS@!-CHOflOETHK)ElHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE , 
1,4-DICHLOROBENZENE 
1,2-DICHOROBENZENE 
2-METHYLPMNU 
2,2’-OXYBtB(1 -CHLOROPROPANE) 
4-MEmLPHENaL 
N-NITROSO-Dl-n-PROPMAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
lBoPHoR~ 
P-NITRDPHENOL 
2,4-DIMETHKPHENCL 
BlS(2-CHLOROETHOXV)METHANE 
2.4-DICt-LOROPHE~ 
1,2,4-TRICHORCBENZENE 
NAPHTHPLENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHKPHENCL 
2-METHYLNAPHTHPLENE 
HEXACHLOROCYCLOf’ENTAlENE 
2,4,6-TRICHLOROPHENU 
2,4,5-TIWHLORCPHENU 
L-CHLORONAPHTHALENE 
2-NlTROANtLtNE 
OtMETHM.f’HTHAl.ATE 
ACENAPHTHKENE 
PC-DINITROTCLUENE 
3-NITROANILINE 
ACENAPHTHENE 

1 

CRQL MDL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

19 
25 

ii 
10 
10 
10 
25 
‘10 

5 

1 
1 
1 
1 
1 
1 
1 

. 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2.5 
1 

2.5 
1 
1 
1 

2.5 
1 

P 1 

FE-1 I RB-1 
940059-14 940x9-01 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 

f I 

UR 10 
U 10 
UR 10 
U 10 
U 10 
U 10 
LJR 10 
U 10 
UR 10 
U 10 
U 10 
U 10 
U 10 
UR 10 
UR 10 
U 10 
lJR- 10 
U 10 
U 10 
U 10 
U 10 
UR 10 
U 10 
U 10 
UR 10 
UR 25 
U 10 
U 25 
U 10 
U 10 
U 10 
U 25 
U 10 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 

:: 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
II 
U 
U 
U 

1 1. 

W-MW-All . W-MW-AI 
Q40059-03 940059-04 

10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

\ 10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 

‘i 

U 10 
U 10 
U 10 
U 10 
U 10 
U 10 
lJ t 10 
U 10 
U 10 
U 10 
U 10 
U 10 

:: 10 10 
U 10 
U 10 
U 10 
U 10 
U 10 

:: 10 10 
u '10 
u 10 
U 10 
U 10 
U 25 
U IO 

: 25 10 
u 10 
U 10 
U 25 
U 10 

W-MW-81 
940068-06 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

'10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 .u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 



CT0 0134 NAWC WARMINSTER, PENNSMVANIA 
CEIMIC CORPORATION 
TCL AQUEOUS SE&II -VOLATILE ORGANICS (ugh) 

CLIENT ID: 
LAUORATOHY ID: 

, 
FE-1 FIB-1 W-MW-AD W-MW-AI 

940059- 14 940059-01 940059-03 94oc!s9-04 
W-MW-El1 
94aE9-06 

ANALYTE CRU MDL 

2,4-DINITROPHENQL 25 2.5 25 UR 25 u 25 U 25 u 
4 -NITROPHENOL 25 2.5 25 UR 25 UJ 25 UJ 25 UJ 
OIBENZOFURAN 10 1 10 U 10 u 10 U 10 u 
2,4 -DlNRAOTUlJENE 10 1 10 U 10 u 10 U 10 u 
DIETHM PHTHALATE 10 ‘I 10 U 10 u 10 U 10 u 
4-CtCOROPtiENYI--PHENM ETHEH 10 1 10 u 10 u 10 U 10 u 
FLLKlFlENE 10 1 10 U 10 u 10. U 10 u 
4-NITROANILINE 25 2.5 25 U 25 U 25 U 25 U 
4,6-DINmRO-2-METHKPHENOL 25 2.5 25 UR 25 U 25 U 25 U 
N-NtTt?OSODIPHENYLAMINE 10 1 10 .!J 10 u 10 U 10 .u 
4-BROMOPHENYL-PHENYI ETHER 10 1 10 U 10 u 10 U 10 u 
HEXACHLOROBENZENE 10 1 10 U 10 u 10 U 10 u 
PENTACHOROPHENOL 25 2.5 25 UR 25 U 25 U 25 u 
PHENANTHRENE 10 1 10 U 10 u 10 U 10 u 
ANTHRACENE 10 1 10 U 10 u 10 U 10 u 
Dl-II-BUMPHTHALATE 10 1 10 U 10 u 10 U IO u 
FLUORANTHENE 10 1 10 U 10 u 10 U 10 u 
CARBAZOLE 10 1 10 U 10 u 10 U 10 u 
PYRENE 10 1 10 U 10 u 10 U 10 u 
BUMBENZYLPHTHALATE 10 1 10 U 1 J 10 U 10 u 
3,3’-DICHOAOBENZIDHE 10 1 10 U 10 u 10 U 10 u 
aEMZO(a)ANTHRACENE 10 1 10 U . 10 u 10 U 10 u 
CHRYBENE 10 1 10 U IQ u 10 10 u 
BIS@-ETHYLtiEXYL)PHTHPLATE 10 1 7 El 1 8 2 :: 10 u 
DI-n-OCMPHTHPLATE 10 1 10 UJ 10 u 10 U 10 u 
BENZO@jFLUORANTHENE 10 1 10 UJ 10 u 10 U 10 u 
BENZO(k)FLUORANTHENE 10 1 10 UJ 10 u 10 10 u 
BENZO(a)PYRENE 10 1 10 UJ 10 u 10 :: 10 u 
HDENO(l,2,3-cd)PYRENE 10 1 10 UJ 10 u 10 U 10 u 
DSENZO(a,h)ANTliRACENE 10 1 10 UJ 10 u 10 U 10 u 
BEF(ZO(g,h,i)PERYLENE 10 1 10 UJ 10 u 10 U 10 u 

---- -- ----. 
DlLlJTtON FACTOFI: 1 .o 1.0 1.0 1.0 1 .o 

25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

3 
10 
10 
10 
10 
10 
10 
10 

U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

.U 
U 
U 
U 
U 

:: 
U 
U 
U 
U 
U 
U 
U 

! 1 I i. / I I I i I 1 1 
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CT0 0134 NAWC WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

TCI AaUEOUS SEMI-MLATLE ORGANCS (ud) 

CLIENT io: 
LABORATORY ID: 

ANALWE CRU 

PtiENaL 10 1 
BIB@-CHLOROElHM.)ElHER 10 1 
P-CHLOROPHENOL 10 1 
1,3-DICKOROBEFPENE 10 1 
1,4-DICHJXlOBEfNZENE 10 1 
1,2-DICKOROBENLENE 10 1 
2-MEFHYLPHEN(X ‘IO 1 
2,2’-OXYBIS(1 -CHLOROPROPANE) 10 1 
4-METHYLPHENU 10 1 
N-NITKIBO-DI-n-PROPYLAMINE 10 1 
-of-y= 10 1 
NITROBJZNZENE 10 1 
ISOPHORONE 10 1 
2-NITROPHENU 10 .l 
2,4-DIMETHKPHENU 10 1 
BlS@-CHOROEfHOXY)METHANE 10 1 
2,4-txHmwPtiENOL 10 1 
1,2,4-TRICHvOROBENZENE 10 1 
NAPHTHALENE 10 1 
4-CHLOROANLINE 10 1 
HEMCHLOROBUTADIENE 10 1 
4-CHOFKl-3-h4ETHKPl-ENa- 10 1 
2-M~HYLNAPHTHALENE 10 1 
HEXACHLOROCYCLOPENTADIENE 10 1 
2,4.6-TMM.OROPHENU 10 1 
2,4,5-TRICHLOROPHENU 25 2.5 
2-CtiiORONAPHTH#ENE 10 1 
2-NiTROANLtNE‘ 25 2.5 
OMETHMwPHMAlATE 10 1 
ACENAPHTHKENE 10 1 
2,GDINITROTCIUENE 10 1 
3-NKROANILINE 25 2.5 
ACENAPHTHENE 10 1 

% 

MDL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u; 
10 u 
10 u 
10 u 
10 u 
10 u ** 
10 u 
10 u 
10 u 
10 u 
10 u 

.io u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
1ou .’ 

10 u 
Id u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 >lJ 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 

k 

28 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10. u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 

1 f f J 

wgi@!$TEO ‘ 
940074-15 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 



CT0 0134 NAWC WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

TCL AQUEOUS SEMI-VOLATLE ORGANICS (ugrf) 

UIENT 10: 
LABORATORY ID: 

ANALYTE CR<;1 

2,4-DINtTROPHENOL 25 
4-NITROPHENOL 25 
DIBENZOFURAN 10 
2,4-DINfrROTUUENE 10 
OtEfHK PHTHALATE 10 
4-CHOROPHENK-PtiENK ETHER 10 
RUORENE ,I0 
4-NITIWANILINE 25 
4,8-DINKRO-2-METHYLPHENOL 25 
N-NITROBODIPHENYLAMINE 10 
4-BROMOPHENYL-PHENK ETHER 10 
HEXACl-kOROBENi?ENE 10 
PENTACHLOROPHENOL 25 
PHENANTHRENE 10 
ANTHRACENE 10 
oi-n-r3umPwwu~ 10 
FLUORANTHENE 10 
CARBAZOLE 10 
fJYRENE 10 
BIJTKBENZKPHTHMATE 10 
3,3’-DICHOROBENZ1DHE 10 
BENZO(a)ANTHRACENE 10 
CHRYSENE 10 
BlS@-ETHkLHEXYL)PlilHkATE lil 
Dl-n-OCMPHTMALATE 10 
BENZO~)FLlJORANTHENE 10 
BENZOfc)FLUOFiANrl-fENE 10 
0ENzb(a)PYRENE 10 

. NoENO(l,2,3-cdsPYRENE 10 
DIBENZO(a,h)ANTHRACENE 10 
BENZOQ,h,l)PERYl.ENE 10 

MDL 

2.5 
2.5 

1 
1 
1 
1 
1 

2.5 
2.5 

1 
1 
1 

2.5 
1 

: 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

“Fe54 ’ 1. : 

FB-3. - 
940074-01 940074-23 

25 U 
25 U 
10 u 
10 u 

3 J 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

.I0 u 
10 UJ 
10 u 
10 u 

2 B 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
28 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

i 
U 

i 
U 
U 
U 

i 
U 
U 

u” 
U 
U 
U 
U 

u” 
U 

lw-5 L 
940074-13 

25 
25 

.lO 
10 

4 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 

:i 
10 
10 
10 
10 

1 
10 
10 
10 
10 
10 
10 
10 

U 
U 
U 
U 
J 
U 
U 
u ’ 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u” 

:: 
U 
U 
B 

:: 

:: 
U 
U 
U 

W-MW-90 ‘- 
940074-04 

25 U 25 
25 U 25 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
25 U 25 
25 U 25 
10 u 10 
10 u 10 
10 u 10 
25 U 25 
10 u t0 
10 u 10 
10 u 10 
IO. u 10 
10 u 10 
10 u 10 
10 u 10 
10 UJ 10 
10 u 10 
10 u 10 

1 0 17 
10 u 10 

.I0 u 10 
10 u 10 
10 u 10 

‘10 u 10 
10 u 10 
10 u 10 

W-MW-ED, 
940074-45 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u” 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
B 
U 
U 
U 
U 
U 
U 
U 

OLUTION FKTOR: 1 .o 1.0 1.0 1 .o 1 .o 

? ! i i I’ 1, ! i 
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CT0 0134 NAWC WAFtMINSfER, PENNSYLVANIA 
CEIMIC CORPORATION 

Ta AQUEOUS SEMI-VCLATLE ORGANkX (t&) 

CLIENT lo: 
LABORATORY ID: 

PHENOL 
Bls@-CHLOROETHYL)ETHER 
P-CHLLOROPHENOL 
1,3-DICHOROBENZENE 
I .4-DICHOROBENZENE 
1,2-DlCH~06ENZENE 
2-MErHnPHENCL 
2,2’-OX?EIS(l -CHLOROPROPANE) 
4-METHYLPHENCL 
N-NllRO90-DI-n-PFIOPYLAMINE 
HMAcHLoRoETHANE 
NITROBENZENE’ 
lSOPHOF?Ow 
P-NMENCX 
2,4-DIMETHKPHENU 
l3lSp-CHOROElHOXY)METHANE 
2@4-0lCHmFmPHENa 
1,2.4-TflI~~C~~~ 
NAPHTHALENE 
4-CHLOROANLINE 
HEXACHLOROBUTADIENE 
4-CHOFUI-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEX4CHLOROCYCLOPENTADlENE 
2,4,6-TRCHLOROPHENCL 
2,4,5-TRICHLOROPHENOL 
P-CHORONAPHM#ENE 
2-NITROANLNE 
DlMETHnPHTHlVATE 
ACENAmENE 
2,6-DINITROTCXIJENE 
3-NITROANILINE 
ACENAPHTHENE 

10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
1.0 1 ,lO u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
25 2.5 25 U 
10 1 10 u 
25 2.5 25 U 
10 1 10 u 
10 1 10 u 
10 1 10 u 
25 2.5 25 U 
10 1 10 ‘U 

“b ” ” 
, t “1 

w 
940074-07 

10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 U 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10. u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
25 u 25 
10 u 10 
25 u 25 
10 u 10 
10 u 10 
10 u 10 
25 u 25 
10 u 10 

\, Ii 

W-lMdJdl” 
940074-05 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

: 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1ou. 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u. 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1ou 
10-u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 iJ 



CT0 0134 NAWC WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

TU AQUEOUS SEMI -VOLATILE ORGANICS (“Q/L) 

CLIENT ID: 
LABORATORY ID: 

ANALYE ma MIX 

2,4-DINlTROPHff~ClL 25 2.5 
4-NITRDPHENOL 25 2.5 
DIBENZOFURAN 10 1 
2,4-OINKROTUUENE 
DIETHYL PHTHALKTE :8 

1 
1 

4-CHOROf+lENYL-PHENY ETHER 10 1 
RUORENE 10 1 
4-NITRDANLINE 25 2.5 
4,6-DINmO-P-METHKPHENOL 25 2.5 
N-NlTROS0DIPliENYLAMlNE 
4-BROMOPHENYL-PHENK ETHER :x 

1 
1 

HEXACHLGRGBENZENE 10 1 
PENTACKOROPHENOL 25 2.5 
PHENANTHRENE 10 1 
ANTHRACENE 10 1 
Dl-n-EumPHTH&ATE 10 1 
FLUORANTHENE 10 1 
CARSAZOLE 10 1 
PYRENE 10 1 
BUMBENZM.Pl+lHAkATE 10 1 
3,3’-DlCkkORO6ENZtDlNE 10 1 
BENZ0 (a)ANTHR ACENE 10 1 
CHRYBENI- 10 1 
MS@-ETHYLHEXYl.)PtilHALA~ .- 10 1 
DI-n-OCTYLPHTHMATE 10 1 
BEFQO@)FLlJORANTHENE 10 1 
BENZOw)FLUORAMHENE 10 1 
BENZO(a)eYRENE 10 1 
MDENO(l,2,3-cd)PYRENE 10 1 
DlSENZO(a,h)ANTHRACENE 10 1 
BENZO(B,h,i)PERYLENE 10 1 

W-?.I$!--El _ 
940074- 16 

25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

W-MW;.GD. 9&f&;o, 

U 

:: 
U 
u 

:: 
U 
U 
U 

ii 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 

u” 

:: 
U 
U 
U 
U 
U 

25 U 25 u 
25 U 25 U 
10 u 10 u 
10 u 10 u 
10 u, 10 u 
10 u 10 u 
10 u ‘10 u 
25 u 25 U 
25 U 25 u 
10 u 10 u 
10 LJ 10 u 
10 u 10 u 
25 U 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 UJ 10 UJ 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

W--klW-GI- W-MW-01. W~~~&Q ‘i 
940074 -08 9400?4-21 940074-22 

25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

:x 
10 
10 
10 
10 
10 
10 

U 25 
U 25 
u 10 
U 10 

:: 10 10 
U 10 
U 25 

:: 25 10 
U 10 
U 10 

:: 25 10 

:: 10 10 

ii. 10 10 
U 10 
u 10 
UJ 10 
U 10 

u” 10 10 
U 10 

:: 10 10 
U 10 
U 10 
U 10 
lJ 10 

U 
U 
U 

:: 
U 

ii 
U 
U 
U 

u” 
U 

:: 
u 
U 
U 
U 
UJ 
U 

u” 
U 

:: 
u 

: 
U 

DLUTION FACTOR: 1 .o 1.0 1 .o 1 .o 1.0 



‘1 B =I f . 1. 

CT0 0134 NAWC WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 
TCL AQUEOUS SEMI-VOLATILE ORGANICS (q/t) 

STATION 10: 
LABORATOHY ID: 

ANALYTE 

PHENCL 
EllS(2-CHOROETHn)ETHER 
2-CHLOROPHENOL 
?,3-DICHOROBENZENE 
? ,4 - DICHOROBENZENE 
?,2-DICHOROBENZENE 
2-MErHYLPHENa 
2,s!+-oxYf3ls(l -CHLOROPRoPANE) 
4 2 METHYLPHENCC 
N-NITROSO-DI-n-PROPYLAMINE 
tE;~&;OTHANE 

ImPHoRaNE 
P-NITRDPHENU 
2,4-DIMETHnPHENU. 
BIS@-CHLOROEIHOXY)METHANE 
2,4--DlClie~~k~~ 
?,2,4-TRICHORCWENZENE . 
NAPI-ITHALENE 
4-CNOROANLINE 
HEXACHLOROSUTADIENE 
4-CHLORO-3-METHKPHENOL 
P-METHYLNAPHTHPLENE 
HEXACHLOROCYUOPEMPDlENE 
2,4,6-TWCHLOROPHENU. 
2,4,5-TFUCHLORQPHENOL 
P-CHLORONAPHTHALENE 
2-NITROANILINE 
D3hETHY’LPtiTHAl~ATE 
ACENAPtiTHnENE 
2,6-DINKROTOLUENE 
3-NITROANKINE 
ACENAPHTHENE 

CRU 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

:x 
1.0 
10 
25 
10 
25 
10 
10 
10 
25. 
10 

MDL 

1 
1 
1 

.l 
1 
1 

\ 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

.l 
1 
1 
1 
1 

2.5 
1 

2.5 
1 
1 
1 

2.5 
1 

FIB-3 W-MW-II 
94M1159-25 94otKe-21 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 

U 10 
u 10 
U 10 
U 10 
U 10 
U 10 
U 10 
U 10 
U 10 

:: 10 10 

:: 10 10 
U 10 
U 10 
u . 10 
U 10 

; 10 10 
U 10 

Y 10 10 
U 10 
U 10 
U 10 
U 25 
U 
U ii 
U 10 
U 10 
U 10 
U 25 
U 10 

U 
U 
U 
U 
U 
U 
u 

u” 

:: 

:: 

:: 
U 

ki 
U 

E 

,I 

U 
U 
U 
U 
U 
U 
U 
U 

u” 
U 
U 



CT0 0134 NAWC WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 
TU AQUEOUS SEMI-VOLATILE ORGANICS (ugh) 

* STATION IO: 
LABORATORY ID: 

ANALME 

2,4-DINITROPHENCL 
4-NiTROPl-ENU 
DIBENZOFURAN 
2,4-DINiTROTCLlJENE 
DiETHYi. PHTHALATE 
4-CHOFKlPHEN~-PHENK ETHER 
FLLKIRENE 
4-NtTROANtLNE 
4,6-DiNiTRO-2-METHKPHENOL 
N-NiTRDBODiPHENVLAMlNE 
4-BROMOPHENYI.-PHENYL ETHER 
HEXACHLOROBENZENE 
PENlqCHOFiOPtiENU 
PHENANTHRENE 
ANTHRACENE 
Di-n-BUlXPHT~ATE 
FLUORANTHENE - 
CAmAzaE 
PVRENE 
BUMBENZVWiiTHALATE 
3,3’-DICKORO6ENZIDtNE 
BENZO(n)ANTtiRACENE 
CHRYBENE 
BlS(2-ETHkHEXYL)PHTHALATE 
Dl-n-OCTVLFHTHMATE 
BEPPO(b)FLUORANTHENE 
BENZO@)FLUORANWENE 
ElENZO(fl)eYRENE 
NiXNO(l,2,3-cd)PYRENE 
DtElENZO(a,h)ANTHRACENE 
BEFPO@,h,t)PERYLENE 

DlLUTtON FACTOR: 

m-3 W-MW-II 
940059-25 94C!Q59-21 

CRQL MDL 

25 2.5 25 U 
25 2.5 25 U 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
25 2.5 25 U 
25 2.5 25 U 
10 1 10 u 
10 1 10 u 
10 1 10 u 
25 2.5 25 U 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 

‘10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 2 0 
10 1 10 u 
10 1 10 u 
10 1 10 u 
10 1 IO u 
10 1 10 u 
10 1 10 u 
10 1 10 u 

1.0 1.0 

25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 



CT0 116. NAW@WARMINSTER, WARMINSTER, PENNSYLVANIA 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE WATERS (UG/L) 

ANALYTE 

PHENOL 
BIS P-CHLOROETHYL)ETHER 

h 2- HLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1 ,P-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBlS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-Di-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DlMETHYlPHENOi 
BlS(2-CHLOROETHOXY)METHANE 
2,4-DICHLORCPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE-5, 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLOROdkMETHYLPHENOL 
2- METHYLNAI’HTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHAIATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 

MDL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1ou 
10 u 
10 u 
10 u 
10 u * 
10 u 
10 u 
10 u 
10 u 
10 u 
‘lo u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
1ou 

: 10 10. u u 

: 10 10 u u 

: 10 10 u u 

: 10 10 u u ’ 
: 10 10 u u 

: 10 10 u u 

: 10 10 u u 
: 10 10 u u 

: 10 u 

: 18 10 i u 

; 10 10 u u 

; 10 10 u u 
i 25 1OU’ U 

; 
10 u 
25 U 

: 10 10 u u 

: 25 10 U u 

J 1ou. 



CT0 116. NAWC WARMINSTER. WARMINSTER. PENNSYLVANIA 
CEIMI~ CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE WATERS (UC/L) 

ANALYTE 

2,4-DINITROPHENOL 
4- NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLOROPHENYL-PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYlAMiNE 
4-BROMOPHENYL-PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
Di-N-BUTYLPHTHAIATE 
FLUORANTHENE 
CARBAZOLE 
PY RENE 
BUTYLBENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS 2-ETHYLHEXYL)PHTHALATE 

i4 DI- - OCTYLF’HTHALATE 
BENZ0 )FLUORANTHENE 
BENZ0 FLUORANTHENE 

R BENZ0 A PYRENE 
. iNDEN0(1,2,3-CD)PYRENE ’ ’ 

DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 

MDL 

t::.. 

: 

: 
1 

I.55 
‘1 

: 
2.5 

1 

: 

: 

: 

: 

1 

: 
. 1 

: 

1 

W.-kdrHN4& W-MWzHN49S ‘W&BEi215’ 
941692- 11 941092- 18 941092- 13 

25 UJ 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
1ou ” 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

:lJ u 
10 u 
10 lJ 

1x Ju 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

25 UJ 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25. U 

1: Ju 
10 u 
10 u 
10 u 
10 u 

:: UJ 
10 u 
10 u 

1: Ju 
10 u 
10 u 
10 u 
10 u 
10 .lJ 
10 u 

25 UJ 
25 U 

-18 ii 
10 u 
10 u 
10 u 
25 U 
25 U 
1ou 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 l? 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

, i ! I I 



A 

Pesticides/PCB's 



CT0 0134 NAWC WARMINSTER. PENNSYLVANIA 
CEIMIC CORPORATION 
TCL AQUEOUS PCS’s (us/L) 

CLIENT It3 
LAEIORATORY ID: 

ANALYTE 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Llndane) 
Heplachlor 
Al&n 
Heptechlar epoxide 
Encfosulfen I 
Dieldrin 
4,4’-DDE 
Endrin 
Endosulfen II 
4,4'-ODD 
Endosulfan sulfate 
4.4’-DDT 
Mathoxychior 
EncJrJn ketone 
Endrfn eidehyde 
alpha-Chlcrdane 
gamma-Chlordane 
Toxaphenr 
Arocior-1016 
Arocla-1221 
Afockr-1232 
Aroclor-1242 
Aroclor- 1248 
Aroclor-1264 
Aracla-1260 

CRU 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 

0.050 
0.050 

5.0 
1.0 
2.0 
1.0 
1.0 
1 .o 
1.0 
1.0 

MDL 

0.010 0.050 u 0.050 II 
0.010 0.050 u 0.050 u 
0.010 0.050 u 0.050 u 
0.010 0.050 u 0.050 u 
0.010 0.050 u 0.050 u 
0.010 0.050 u 0.050 u 
0.010 0.050 u 0.050 u 
0.010 0.050 u 0.050 u 

0.02 0.10 u 0.10 u 
0.02 0.10 u 0.10 u 
0.02 0.10 u 0.10 u 
0.02 0.10 u 0.10 u 
0.02 0.10 u 0.10 u 
0.02 0.10 u 0.10 u 
0.02 0.10 u 0.10 u 
0.10 0.50 u 0.50 u 
0.02 0.10 u 0.10 u 
0.02 0.10 u 0.10 u 

0.010 0.050 u 0.050 u 
0.010 0.050 u 0.050 u 

1.67 5.0 u 6.0 U 
0.33 1.0 u 1.0 u 
0.67 2.0 u 2.0 u 
0.33 1.0 u 1.0 u 
0.33 1.0 u 1.0 u 
0.33 1.0 u 1.0 u 
0.33 1.0 u 1.0 u 
0.33 1.0 u 1.0 u 

FB-1 FIB-1 W-MW-AD W-MW-AI 
940059-14 94ac59-01 94aJ!59-03 @mE+-04 

P 

0.050 u 
0.050 lL 
0.050 UL 
0.050 UL 
0.050 LL 
0.050 u 
0.050 u 
0.050 u 

0.10 UL 
0.10 UL 
0.10 UL 
0.10 u 
0.10 u 
0.10 UL 
0.10 UL 
0.50 UL 
0.10 u 
0.10 u 

0.050 u 
0.050 ln 

5.0 UL 
1.0 UL 
2.0 u 
1.0 u 
1.0 UL 
1.0 UL 
1.0 UL 
1.0 u 

“1 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

I 

W-MW-61 
940059-06 

0.050 u 
0,050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 .u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

-.- 
DLUTION FACTOR: 1 .o 1.0 1 .o .I.0 1 .o 



CT0 0134 NAWC WAFMINSTER, PENNSKVANIA 
CEIMC CORPORATION 

TU AQUEOUS PCB’S (ugh-) 

UluuT ID: 
LABORATORY ID: 

ANALYTE 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BIG Cindane) 
Heplachla 
Alcnn 
Heptachla ep&de 
Endosulfan I 
Dislddn 
4,4.-DDE 
ElldIill 
Endblfan II 
4,4’-DDD 
Endoauffan rulfat8 
4,4’-DDT 
M8lhoKychlOr 
Endrtnketone 
En&In eldehyde 
alpha-CMordane 
gamma-Chlordane 
Toxaphena 
kockr-lM6 
MO&r-1221 
Aroclor- 1232 
Aroolor-.I 242 
Aroclor-1245 
i4oclor-1254 
MlCiOr-12Bo 

ma 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 

0.050 
0.050 

5.0 
1.0 
2.0 
1.0 
1 .o 
1 .o 
1.0 
1 .o 

MM- 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.10 
0.02 
0.02 

0.010 
0.010 

1.7 
0.33 
0.67 
0.33 
0.33 

X:Z 
0.33 

,-p-2 j,* ’ FB-3 
940074 -01 940074-23 

0.050 u 0.050 u 0.050 u 
0.050 u 0.050 u 0.050 u 
0.050 u 0.050 u 0.050 u 
0.050 u 0.050 u 0.050 u 
0.050 u 0.050 u 0.050 u 
0.050 u 0.050 u 0.050 u 
0.050 u 0.050 u 0.050 u 
0.050 u 0.050 u 0.050 u 

0.10 u 0.10 u 0.10 u 
0.10 u 0.10 u 0.10 u 
0.10 u 0.10 u 0.10 u 
0.10 u 0.10 u 0.10 u 
0.10 u 0.10 u 0.10 u 
0.10 u 0.10 u 0.10 u 
0.10 u 0.10 u 0.10 u 
0.50 UJ 0.50 UJ 0.50 UJ 
0.10 u 0.10 u 0.10 u 
0.10 u 0.10 u 0.10 u 

0.050 u 0.050 u 0.050 u 
0.050 u 0.050 u 0.050 u 

5.0 u 5.0 u 5.0 u 
1.0 u 1.0 u 1.0 u 
2.0 u 2.0 u 2.0 u 
1.0 u 1.0 u 1.0 u 
1.0 u 1.0 u 1.0 u 
1.0 u 1.0 u 1.0 u 
1.0 u 1.0 u 1.0 u 
1.0 u 1.0 u 1.0 u 

FIB-6 : 
940074-13 

W-nm+30 : 
940074-04 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 UJ 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 

.l.O u 
‘1.0 u 

1.0 u 

w-b~-g~ 

9400?4-15 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 

0.050 
0.050 

5.0 
1.0 
2.0 
1.0 
1 .o 
1 .o 
1.0 
1 .o 

u 
UL 
ln 
UL 
u 

ii 
UL 
LIL 
UL 
U 
u 
IJL 
LIL 
UL 
UJ 
u 
U 
UL 
lJL 
lJL 
U 
U 
UL 
UL 

k 
U 

DlLUllON FACTOR: 1 .o 1 .o 1 .o 1.0 1.0 



CT0 0134 NAWC VUhlINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

TU AQUEOUS PC&s (ugh) 

UlPlT lo: 
LABORATORY ID: 

ANALYE 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC Clndane) 
Heplachlor 
Al&In 
Hepmchla epoxldo 
Endotulfan I 
Meldrln 
4$-DDE 
Endrin 
Endosulfan II 
4,4’-DOD 
Endorutfan rulfatr 
4#-DDT 
MthOXyChl~ 
Endrln ketwre 
Endheldehyde 1 
alpha-CMordane “’ 
gamma-Chlordans 
Toxapheno 
h-oclor-IMB 
kocla-1221 
Aroolor-1232 
Aroclor-1242 
Aroclor- 1248 
hcla-1254 
koclcr-1280 

CRU 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 

0.050 
0.050 

5.0 
1 .o 
2.0 
1 ;o 
1 .o 
1 .o 
1 .o 
1 .o 

1 

MIX 

0.010 
0.010 
0,010 
0.010 
0.010 
0.010 
0.010 
0.010 

0.02 
0.02 
0.02 
0.02 
0.02 
0,02 
0.02 
0.10 
0.02 
0.02 

0.010 
0.010 

t.7 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

W*q&q;El 

940074 - 16 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

U 

f’ i 

UL 
LfL 
UL 
U 
U 
U 
IJL 
UL 

?’ 
U 
UL 

UL I 
0.10 UL 
0.50 UJ 
0.10 u 
0.10 u 

0.050 UL 
0.050 UL 

5.0 UL 
1.0 u 
2.0 u 
1.0 UL 
1.0 UL 
1.0 UL 
1.0 u 
1.0 u 

0.050 
0.050 i 
0.050 U 
0.050 
0.050 :: 
0.050 U 
0.050 
0.050 u” 

0.10 U 
0.10 U 
0.10 U 
0.10 U 
0.10 U 
0.10 U 
0.10 u 
0.50 LJJ 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

W,=iyl)&GI w+w-01 I 
940074 -00 940074-21 

0.050 u 
0.050 UL 
0.050 UL 
0.050 UL 
0.050 u 
0.050 u 
0.050 u 
0.050 UL 

0.10 UL 
0.10 UL 
0.10 u 
0.10 u 
0.10 UL 
0.10 UL 
0.10 UL 
0.50 UJ 
0.10 u 
0.10 u 

0.050 UL 
0.050 UL 

5.0 UL 
1.0 u 
2.0 u 
1.0 UL 
1.0 UL 
1.0 UL 
1.0 u 
1.0 u 

0.050 u 0.050 
0.050 UL 0.050 
0.050 UL 0.050 
0.050 UL 0.050 
0.050 u 0.050 
0.050 u 0.050 
0.050 u 0.050 
0.050 UL 0.050 

0.10 UL 0.10 
0.10 UL 0.10 
0.10 u 0.10 
0.10 u 0.10 
0.10 UL 0.10 
0.10 UL 0.10 
0.10 UL 0.10 
0.50 UJ 0.50 
0.10. u 0.10 
0.10 u 0.10 

0.050 UL 0.050 
0.050 UL 0.050 

5.0 UL 5.0 
1.0 u 1.0 
2.0 u 2.0 
1.0 UL 1 .o 
1.0 UL 1 .o 
1.0 UL 1.0 
1.0 u 1.0 
1.0 u 1.0 

U 
UL 

lJL . 
UL 
U 
U 
U 
UL 
UL 
lJL 
U 
U 
UL 
lk 
UL 
UJ 
U 
U 

k 
UL 

k 
lJL 
UL 
ln 
U 
U 

DILUTION FACTOR: 1.0 1 .o 1.0 1 .o 1 .o 



CT00134 NAWC WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATlON 
TCL AQUEOUS PCBs (q/L) 

(XIEWT ID: 
LABORATORY ID: 

ANALYTE 

illpha-WC 
b9B-BHC 
delta-BIG 
gamma-SHC (Undene) 
Hepbchlor 
N&In 
Heptclda qxukia 
Endowlfan I 
Dieldrln 
4,4’-DDE 
En&in 
Endosufian II 
4,4’-DOD 
Endowifan wlimte 
4,4’-DDT 
Methoxychbr 
En&in ketone 
En&In aldehyde 
alpha-Chbrdane 
gamma -Chlordane 
Toxaphrim 
Proda-1016 
&odor-1221 
Godrr-1232 
Aroclor - 1242 
Aroclor- 1245 
Arodor-1254 
PiOdw-12Bo 

CRQL 

OR50 
0.050 
OR50 
OR50 
OR50 
OR!% 
OR50 
OR50 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
050 
0.10 
0.10 

OR50 
OR50 

5.0 
1 .o 
20 
1.0 
1 .o 
1 .o 
11) 
III 

MDL 

OR10 
0.010 
oq 
0010 
0.010 
0.010 
OJIIO 
01)lO 

0.02 
OR2 
OR2 
OR2 
ox)2 
OR2 
OR2 
0.10 
0.02 
OR2 

oil10 
ODIO. 

1.7 
033 
067 
033 
033 
033 
033 
OS 

AS-3 
940059 -25 

0.050 
ORSO, 
0.050 
OR50 
0.050 
0.050 
OR50 
OR50 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 

OR50 
0.050 

51) 
lx) 
2.0 
1.0 
ID 
1 x) 
ID 
11) 

U 
U 

z 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U’ 
U 

u. 

:: 
U 
U 
U 
U 
U 

W-W-II 
940059-21 

OR50 
0.050 
OR50 
OR50 
OR50 
0.050 
OR50 
OR50 

0.10 
0.10 
0.10 
034 
0.10 
0.10 
0.10 
050 
0.10 
0.10 

OR50 
OR50 

SD 
1fJ 
2x) 
1.0 
1R 
10 
10 
1.0 

U 
U 
UL 
UL _ 
UL 

: 
UL 
UL 
UL 
U 
L 
U 
UL 
UL 
UL 
1L 
U 
UL 
UL 
UL 

ii 
U 
UL 
UL 
UL 
U 

i%LURON FACTOR: 
.- 

lx) la . 



Inorganfcs 



CT0 0134 NAWC WARMINSTER. PENNSYLVANIA 
CEIMIC CORPORATION 
TOTAL TAL AQUEOUS METALS (ug/L) 

CLIENT ID. 
LABORATORY 10 

ANALY-TE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SLVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

f I 

FE-1 940059-14 RB-1 
940059-01 

CRDL ICL 

200 13.0 20.3 El 26.0 
60.0 27.0 36.6 El 38.8 
10.0 3.0 3.0 u 3.0 
200 3.0 127 3.8 
5.0 1.0 1.0 u 1 .o 
5.0 4.0 4.0 u 4.0 

5000 33.0 30400 82.9 
10.0 8.0 8.0 U 8.0 
50.0 3.0 3.0 u 3.0 
25.0 6.0 129 6.0 
100 5.0 69.0 6 20.9 
3.0 1 .o 1.0 u 1.0 

5000 23.0 11700 23.6 
15.0 2.0 20.5 2.0 
0.20 0.10 0.12 u 0.13 
40.0 17.0 17.0 u 17.0 

5000 81 .O 854 81 .o 
5.0 4.0 4.0 u 4.0 

10.0 1 .o 1.0 u 1.0 
5000 9.0 7980 160 
10.0 4.0 4.0 u 4.0 
50.0 4.0 4.0 u 4.0 
20.0 7.0 28.3 7.0 

El 
El 
U 
B 
U 
U 
El 
U 
U 
U 
B 
U 

U 
U 
U 
U 
U 
U 
0 
U 
U 
U 

3 

W-MW-AD 
940059-03 

13100 285 
30.0 E 27.0 

8.3 3.0 
628 163 
2.0 1 .o 
4.0 U 4.0 

44000 239W 
8.0 U 8.0 
3.0 U 3.0 
6.0 U 8.8 

5740 749 
19.3 9.8 

11800 9600 
387 258 

0.22 0.13 
17.0 U 17.0 

2540 885 
4.0 U 4.0 
1 .o U 1 .o 

18900 7990 
4.0 U 4.0 
4.4 4.0 

33.6 26.2 

W-MW-AI 
940059-04 

W-MW-BI 
94COS9-06 

U 
U 

U 
U 

U 
U 

U 
U 

U 
U 

U 
U 

50.2 El 
27.0 U 

3.0 u 
136 
1.0 u 
4.0 u 

28600 
8.0 u 
3.0 u 
6.0 U 

.81.5 B 
1.0 u 

6660 
234 

0.14 u 
17.0 u 
656 
4.0 u 
1.0 u 

27200 
4.0 ‘u 
4.0 u 

18.1 



CEIMIC CORPORATION 

. IAL AQUEOUS DISSOLVE0 METALS (w&L) 

CLIENT ID: 
LABORATORY IO: 

ANALME 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

CRW 

200 13.0 117 
60.0 27.0 31.8 
10.0 3.0 3.0 
200 3.0 126 
5.0 1 .o 1.0 
5.0 4.0 4.0 

5000 33.0 31800 
10.0 8.0 8.0 
50.0 3.0 3.0 
25.0 6.0 117 100 5.0 136 

3.0 1 .o I .o 
5000 23.0 12100 
15.0 2.0 4.3 
0.20 0.10 0.13 
40.0 17.0 17.0 

5000 81.0 935 
5.0 4.0 4.0 

10.0 1.0 1 .o 
5000’ 9.0 8300 
10.0 4.0 4.0 
50.0 4.0 4.0 
20.0 7.0 23.0 

IOL 

DFB-1 
941059-14 

6 
J3 
U 

U 
U 

U 
U 

U 

U 
U 

U 
U 

:: 

mm-1 
941059-01 

24.2 
27.0 U 

3.0 u 
3.0 u 
1.0 u 
4.0 u 

182 6 
8.0 u 
3.0 u 
6.5 

17.2 6 
1.0 u 

29.6 
2.0 u 

0.14 u 
17.0 u 
81.0 u 

4.0 u 
1.0 u 

402 B 
4.0 u 
4.0 u 
7.0 u 

DW-MW-AD 
941059-03 

16.5 I3 29.2 
39.0 B 41 .o 

3.0 u 3.0 
222 141 
1.0 u 1.0 
4.0 u 4.0 

23100 22700 
8.0 u 8.0 
3.0 u 3.0 
6.2 B 6.7 

25.2 6 30.8 
1.0 u 1 .o 

6120 9110 
100 221 

0.14 u 0.14 
17.0 u 17.0 

1060 817 
-4.0 u 4.0 
1.0 u 1.0 

13200 7690 
4.0 u 4.0 
4.0 u 4.0 
7.0 u 12.2 

DW-MW-AI 
941059-04 . 

El 
B 
U 

U 
U 

U 
U 
I3 
E 
U 

U 
U 

U 
U 

:: 

OW-MW-81 
941059-06 

13.0 
27.0 

3.0 
291 
1.0 
4.0 

58700 
8.0 
3.0 
6.0 

14.6 
1 .o 

13200 
517 

0.14 
17.0 

1170 
4.0 
1 .o 

37900 
4.0 
4.0 

20.6 

u 
U 
U 
6 . 
U 

U 
U 

U 
U 

u ’ 
U 

1 



CEIMIC CORPOR4TlON 

r, jr-~ / TPL AQUEOUS m METALS (u@te) 

CLIENT ID: 
LABORATORY ID: 

ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAQNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANAOIUM 
ZINC 

f 

CRDL 

200 
60.0 
10.0 
200 
5.0 
5.0 

5000 
10.0 
50.0 
25.0 
100 
3.0 

5000 
15.0 
0.20 
40.0 

I 

FE-2 FB-3 m-5 W-MW-BLI W-MW-CD 
940074 -01 942074-23 940074-13 940074 -04 940074 -05 

IDL 

13.0 13.0 
27.0 27.0 

3.0 3.0 
3.0 3.0 
1.0 1 .o 
4.0 4.0 

33.0 155 
8.0 8.0 
3.0 3.0 
6.0 6.0 
5.0 82.6 
1 .o 2.1 

23.0 25.9 
2.0 2.0 

0.10 0.13 
17.0 17.0 
81.0 81 .O 

4.0 4.0 
1 .o 4.4 
9.0 249 
4.0 4.0 
4.0 4.0 
7.0 7.0 

U 
UL 
U 
U 
U 
U 
8 

:: 
UL 
i3 
B 
0 
U 
UL 
U 
U 
U 
B 
B 
U 
LJ 
U 

I 

13.0 
27.0 
10.5 
133 
1 .o 
4.0 

18900 
8.0 
3.0 

31.3 
2190 

9.6 
9410 
63.1 
0.13 
17.0 
862 
4.0 
1.0 

15700 
4.0 
4.0 

295 

I 

u 
u 

U 
U 
L 

I3 

UL 
U 

U 
UJ 
J 
U 
U 

13.0 
27.0 

3.0 
3.0 
1.0 
4.0 

143 
8.0 
3.0 
6.0 

20.3 
1.8 

30.0 
2.0 

0.13 
17.0 
81 .O 

4.0 
1.0 

712 
4.0 
4.0 
7.0 

U 
UL 
U 
U 
U 
U 

U 
U 
UL 
B 
B 
B 
U 
UL 
U’ 

UJ 
B 

ii 
U 

294 5080 
27.0 UL 27.0 

3.0 u 3.0 
108 485 
1.0 u 1.0 
4.0 u 4.0 

31800 51000 
8.0 U 8.0 
3.0 u 3.0 
6.0 UL 6.0 

605 1650 
7.3 I3 7.7 

11700 12500 
97.4 277 
0.15 UL 0.13 
17.0 u 17.0 
711 B 1110 
4.0 u 4.0 
1.0 UJ 1.0 

13800 J 18800 
4.0 u 4.0 
4.0 IJ 4.0 

59.2 12.1 

UJ 
UJ 

U 
u 

U 
UL 
UJ 

I3 

UL 
U 
J 
UJ 
UJ 
J 
UJ 
U 
L 



. 

CEIMIC CORPORATION 

Tk AQUEOUS DISSOCVED METALS (u@) 

CLIENT ID: 
LABORATORY ID: 

ANALYTE CRCL IDL 

ALUMINUM 200 13.0 
ANTIMONY 60.0 27.0 
ARSENIC 10.0 3.0 
BARlUM 200 3.0 
BERYLLIUM 5.0 1.0 
CADMIUM 5.0 4.0 
CALCIUM 5000 33.0 
CHROMIUM 10.0 8.0 
COBALT 50.0 3.0 
COPPER 25.0 6.0 
IRON 100 5.0 
LEAD 3.0 1 .o 
MAGNESNJM 5000 23.0 
MANGANESE 15.0 2.0 
MERCURY 0.20 0.10 
NICKEL 40.0 17.0 
POTASSIUM 5000 81 .O 
SELENIUM 5.0 4.0 
SILVER 10.0 1 .o 
SODIUM 5000 9.0 
THALLIUM 10.0 4.0 
VANADIUM 50.0 4.0 
ZINC 20.0 7.0 

DFB-2 
941074-01 

13.0 u 
41.9 L 

3.0 u 
3.0 u 
1.0 u 
4.0 u 

184 8 
8.0 U 
3.0 u 
6.0 UL 

22.3 8 
1.7 I3 

41.5 B 
3.5 B 

0.13 UL 
17.0 u 
81.0 U 

4.0 u 
1.0 UJ 

865 B 
4.0 u 
4.0 u 
7.0 u 

DFE-3 
943074-23 

13.0 u 
27.0 UL 

9.2 
133 
1.0 u 
4.0 u 

22200 
8.0 U 
3.0 u 
6.0 UL 

49.9 I3 
1.0 u 

11100 
16.6 6 
0.13 UL 
17.0 u 

1080 
4.0 u 
1.0 UJ 

17700 J 
4.0 u 
4.0 u 

71.6 

ORB-5 
941074-13 

13.0 u 
27.0 UL 

3.0 u 
3.0 u 
1.0 u 
4.0 u 

200 El 
8.0 U 
3.0 u 
6.0 UL 

23.3 B 
1.6 El 

41.5 B 
4.3 B 

0.13 UL 
17.0 u 
81.0 U. 

4.0 u 
6.5 B 

1460 B 
4.0 u 
4.0 u 
7.0 u 

DW-MW-BD 
941074-64 

13.0 u 
27.0 UL 

3.0 u 
96.2 

1.0 u 
4.0 u 

29000 
8.0 U 
3.0 u 
8.9 L 

43.3 El 
4.5 B 

10500 
84.8 B 
0.17 L 
17.0 u 

1140 
4.0 u 
3.3 8 

14100 J 
4.0 u 
4.0 u 

44.4 

DW-MW-CD 
941074-05 

13.0 
27.0 

3.0 
330 
1 .o 
4.0 

44600 
8.0 
3.0 
6.0 

22.7 
1 .o 

103w 
172 

0.13 
17.0 

1340 
4.0 
1 .o 

18300 
4.0 
4.0 
7.0 

U 
UL 
U 

U 
U 

U 
U 
UL 
B 
U 

B 
UL 
U 

U 
UJ 
J 
U 
U 
U 



CEIMIC CORPORtTION 

y;&,‘j TAL AQUEOUSBt9981?91SiD METALS (ugh .I 

UIENT ID: 
LABORATORY ID: 

ANALME CRCL IDL 

ALUMINUM 200 13.0 278 
ANTIMONY 60.0 27.0 27.0 
ARSENIC 10.0 3.0 3.0 
BARIUM 200 3.0 403 
BERYLLIUM 5.0 1 .o 1 .o 
CADMIUM 5.0 4.0 4.0 
CALCIUM 5000 33.0 52100 
CHROMIUM 10.0 8.0 8.0 
COBALT 50.0 3.0 3.0 
COPPER 25.0 6.0 6.0 
IRON 100 5.0 215 
LEAD 3.0 1.0 1.5 
MAGNESlClM 5000 23.0 13800 
MANGANESE 15.0 2.0 560 
MERCURY 0.20 0.10 0.57 
NKXEL 40.0 17.0 17.0 
POTASSIUM 5000 81 .O 711 
SELENIUM 5.0 4.0 4.0 
SLVER 10.0 1.0 1 .o 
SODIUM 5000 9.0 24700 
THALLIUM 10.0 4.0 4.0 
VANADIUM 50.0 4.0 4.0 
ZINC 20.0 7.0 17.3 

3 

W-MW-Cl 
940074-06 

W-MW-ED 
940074-15 

3430 
UJ 27.0 
UJ 3.0 

263 
U 1.3 
U 4.0 

18000 
U 8.0 
UL 3.0 
UJ 6.0 
I3 1620 
El 17.8 

5860 
39.0 

L’ 0.13 
:: 1170 17.0 

UJ 4.0 
UJ 1.0 
J 66900 
UJ 4.0 
U 4.0 
El 45.7 

UL 
U 

U 

U 
U 
UL 

UL 
U 

U 
UJ 
J 
U 
U 

4 

W-MW’EI 
940074 - 16 

4.120 
27.0 

3.0 
470 
1.0 
4.0 

8.0 
3.0 
6.0 

2160 
12.0 

8830 
264 

0.13 
17.0 
748 
4.0 
1.0 

13200 
4.0 
4.0 

19.0 

W-MW-ES W-MW-GO 
940074-17 940074 -07 

81.3 
UL 27.0 _ 
U 3.0 

ii8 
U 1.0 
U 4.0 

22400 
U 8.0 
U 3.0 
UL 6.0 

352 
2.3 

1lOW 
16.4 

UL 0.12 
U 17.0 
B 434. 
u 4.0 
UJ 1.8 
J 9610 

4.0 
U 4.0 

17.4 

43.5 
UL 27.0 
U 3.0 

58.3 
U 1 .o 
u 4.0 

15200 

:: 8.0 3.0 
UL 6.0 

395 
B 1.5 

5740 
B 10.6 
UL 0.13 
U 17.0 
El 1100 
U 4.0 
B 4.5 
J 18e 
U 4.0 
U 4.0 

7.0 

UL 
U 

U 
U 

U 
U 
UL 

B 

B 
UL 
U 

U 
B 
J 
U 
U 
U 



CEIMIC CORPOtiTlON 

TAL AQUEOUS oissavm METALS (ugh) 
UIEZNT ID: 
LABORATORY ID: 

ANALME 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESiUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SlLVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

CRDL IDL 

200 
60.0 
10.0 
200 
5.0 
5.0 

to.6 
50.0 
25.0 
100 
3.0 

5000 
15.0 
0.20 
40.0 

5000 
5.0 

10.0 
5000 
10.0 
50.0 
20.0 

13.0 
27.0 

3.0 
3.0 
1 .o 
4.0 

33.0 
8.0 
3.0 
6.0 
5.0 
1 .o 

23.0 
2.0 

0.10 
17.0 
81 .O 

4.0 
1.0 
9.0 
4.0 
4.0 
7.0 

OW-MW-Cl 
941074-06 

13.0 u 
27.0 UJ 

3.0 UJ 
401 
1.0 u 
4.0 u 

50200 
8.0 U 
3.0 u 

11.8 L 
46.6 El 

2.9 El 
12900 

513 
0.13 UL 
17.0 u 

1300 J 
4.0 UJ 
2.1 B 

25400 J 
4.0 UJ 
4.0 u 

11.0 L 

DW-MW-ED DW-MW-rEI 
941074-15 941074-16 

13.0 u 13.0 
27.0 UL 27.0 

3.0 u 3.0 
105 196 
1.0 u 1 .o 
4.0 u 4.0 

10500 27800 
8.0 U 8.0 
3.0 u 3.0 
8.9 L 6.0 

24.5 B 45.4 
2.7 B 1 .o 

3120 7770 
9.3 B 140 

0.14 UL 0.14 
17.0 u 17.0 

1540 857 
4.0 u 4.0 
9.1 B 10.3 

670W J 13600 
4.0 u 4.0 
4.0 u 4.0 
7.0 u 7.0 

U 
UL 
U 

U 
U 

U 
U 
L 
B 
U 

UL 
U 

U 

J” 
U 
U 
U 

oW-MW-ES DW-MW-GO 
941074-17 941074-07 

13.0 u 13.0 u 
41.6 L 27.0 UL 

- 3.0 u 3.0 u 
145 59.8 
1.0 u 1.0 u 
4.0 u 4.0 u 

21100 14800 
8.0 U 8.0 U 
3.0 u 3.0 u 

14.1 L 6.0 UL 
19.4 B 49.2 B 

1.2 B 1.2 B 
1OlW 5560 

6.1 B 7.9 B 
0.14 UL 0.13 UL 
17.0 u 17.0 u 
905 1290 
4.0 u 4.0 u 
6.8 B 1.6 B 

10000 J 18600 J 
4.0 u 4.0 u 
4.0 u 4.0 u 
7.0 u 14.1 

i ! 



CT00134 NAWC WARMINSTER. PENNSYLVANIA 
CEIMIC CORPOPATK)N 
TOTAL TAL AQUEOUS METALS @g/L) 

a IENT ID: 
LABORATORY ID: 

ANALYTE 

PLUMINUM 
ANTlMCNY 
ARSENIC 
BARIUM 
BERlLLlUM 
CADMIUM 
CPLCIUM 
CHR(TUIIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURl 
NICKEL 
POTASSIUM 
SELENILM 
SLVER 
SODIUM 
THALUUM 
VANADIUM 
ZINC 

CRDL IDL 

60.0 
10.0 
200 
5.0 
5.0 

5000 
10.0 
50.0 
25.0 
loo 
3.0 

5ooo 
15.0 
020 
40.0 
5ooo 

5.0 
10.0 

5ooo 
100 
50.0 
20.0 

13.0 110 
27.0 27.0 

3.0 3.0 
3.0 3.0 
1 I) 1.0 
4.0 4.0 

33.0 749 
8.0 8.0 
3.0 3.0 
6,.0 61) 
69 124 
19 12 

231) 23.0 
2.0 2.0 

0.10 0.13 
17IJ 17.0 
81.0 8113 

4.0 4x) 
1 .o 1D 
9.0 139 
4x) 4.0 
4.0 4.0 
7.0 7.0 

RB-3 W-h&V-GS 
94X59-25 942059-32 

B 
U 
U 
U 
U 
U 
I3 
U 
U 
U 

U 
U 
U 
U 
U 

s 
B 
U 
U 
U 

2340 
27.0 

3.0 
83.7 

1 .o 
4.0 

17200 
8.0 
31) 
61J 

2890 
19 

7380 
55.6 
021 
17.0 
1420 

4.0 
11) 

17000 
4.0 
5.7 
8.7 

1 

U 
U 

U 
U 

U 
U 
U 

U 

U 

U 
U 

U 

1 

W-h/w-II 
942059-21 

3520 
27 .O 

3.0 
162 
1 .o 
41) 

36400 
8.0 
3A 
8.3 

2400 
49 

15800 
200 

0.12 
17.0 

1470 
4.0 
1 x) 

25300 
4.0 
4.0 

199 

U 
U 

U 
U 

:: 

I3 

1 

w-w- IS 
94x)59-2? 

372 
27x) U 

3.0 u 
t 125 

1.0 u 
4.0 u 

18800 
8.0 U 
3.0 u 
7.3 

54.4 
1.0 u 

8860 
15.1 
0.13 u 
17.0 u 
954 
41) u 
11) u 

14400 
41) u 
4x) u 

229 



CEIMIC CORPORATION 

TAL AQUEOUS DISSOLVED METALS (ug/L) 

CLIENT ID: 
LABORATORY ID: 

ANALYTE CRDL IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SLVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

200 
60.0 
10.0 
200 
5.0 
5.0 

5000 
10.0 
50.0 
25.0 
100 
3.0 

5000 
15.0 
0.20 
40.0 

5000 
5.0 

10.0 

13.0 14.0 37.8 B 20.6 B 13.0 
27.0 76.3 I3 30.7 El 42.1 f3 36.4 

3.0 3.0 u 3.0 u 3.0 u 3.0 
3.0 3.0 u 61 .I 92.6 120 
1.0 1.0 u 1.0 u 1.0 u 1.0 
4.0 4.0 u 4.0 u 4.0 Ll 4.0 

33.0 164 El 18300 37200 19500 
8.0 8.0 U 8.0 U 8.0 u 8.0 
3.0 3.0 u 3.0 u 3.0 u 3.0 
6.0 8.0 U 6.0 U 6.0 U 6.0 
5.0 16.9 B 20.6 B 22.0 B 15.2 
1 .o 1.0 u 1.0 u 1.0 u 1.0 

23.0 25.8 7520 15500 9020 
2.0 2.0 u 5.7 163 15.7 

0.10 0.14 u 0.13 u 0.13 u 0.13 
17.0 17.0 u 17.0 u 17.0 u 17.0 
61 .O 81.0 U 1410 1240 904 

4.0 4.0 u 4.0 u 4.0 u 4.0 
1 .o 1.0 u 1.0 u 1.0 Ll 1 .o 
9.0 427 B 17800 26400 14800 
4.0 4.0 u 4.0 u 4.0 u 4.0 
4.0 4.0 u 4.0 u 4.0 u 4.0 
7.0 7.0 u 11.5 7.0 u 27.8 

I 

DAB-3 
943059-25 

DW-MW-GS 
94x59-32 

DW-MW-II 
94X159-21 

, 

DW-MW-IS 
94X69-22 

U 
0 
U 

u 
U 

U 
U 
U 
B 
U 

U 
U 



I I 1 I I 1 

CT0 0134 NAWC WARMINSTER. PENNSYLVANIA 

CEIMIC CORPORATION 

TOTAL TAL AQUEOUS METALS (ug/L) . 

CLIENT ID: W-MW-ID 
LABORATORY ID EJ40059-20 

ANALYl-E CRDL IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SLVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

I 

60.0 
10.0 
200 
5.0 
5.0 

5000 
10.0 
50.0 
25.0 
100 
3.0 

5000 
15.0 
0.20 
40.0 

5000 
5.0 

lb.0 
5000 
10.0 
50.0 
20.0 

13.0 
27.0 

3.0 
3.0 
1.0 
4.0 

33.0 
8.0 
3.0 
6.0 
5.0 
1 .o 

23.0 
2.0 

0.10 
17.0 
81 .O 

4.0 
1.0 
9.0 
4.0 
4.0 
7.0 

123 B 
27.0 U 

3.0 u 
245 
1.0 u 
4.0 u 

45800 
8.0 U 
3.0 .u 
6.0 U 

84.8 B 
1.0 u 

11900 
581 , 

0.11 u 
17.0 u 

1480 
4.0 u 
1.0 u 

.23OW 
4.0 u 
4.0 u 

12.1 



CEIMIC CORPOR4TION 

TAL ACJUEOUS DSSUVED METPLS (UN) 

CLIENT ID: DW-MW-10 
LABORATORY ID: 941059-20 

ANALYTE CRDC IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESlUM 
MANGANESE 
MERCURY 
NICXEL 
POTASSIUM 
SELENIUM 
SRVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

200 
60.0 
10.0 
200 
5.0 
5.0 

10.0 
50.0 
25.0 
100 
3.0 

5000 
15.0 
0.20 
40.0 

5000 
5.0 

10.0 
5000 
10.0 
50.0 
20.0 

13.0 13.0 
27.0 41.6 

3.0 3.0 
3.0 206 
1 .o 1.0 
4.0 4.0 

33.0 41100 
8.0 8.0 
3.0 3.0 
6.0 6.0 
5.0 12.6 
1 .o 1 .o 

23.0 10300 
2.0 482 

0.10 0.14 
17.0 17.0 
81.0 1310 

4.0 4.0 
1.0 1.0 
9.0 30000 
4.0 4.0 
4.0 4.0 
7.0 7.0 

U 
B 
U 

U 
U 

U’ 
U 
U 
B 
u I 

U 
U 

U 
U 

U 
U 
U 



I 

CEIMIC CORPORATION 

To & / TAL AQUEOUS~XSMD METALS (u&j 

UIENT ID: 
LABORATORY ID: 

ANALYTE CRCX IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NKXEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

200 
60.0 
10.0 
200 
5.0 
5.0 

13.0 150 
27.0 27.0 

3.0 3.0 
3.0 103 
1 .o 1 .o 
4.0 4.0 

33.0 30700 
8.0 8.0 
3.0 3.0 
6.0 6.0 
5.0 184 
1 .o 4.3 

23.0 157w 
2.0 32.8 

0.10 0.14 
17.0 17.0 
81.0 637 

4.0 4.0 
1.0 1 .o 
9.0 17000 
4.0 4.0 
4.0 4.0 
7.0 27.3 

I I I J 

W-MW-GI W-MW-JO W-MW-JI W-MW-JS W-MW-MI 
940074-08 940074-18 940074- 19 940074 -20 940074-09 

87.3 
27.0 

3.0 
276 
1.0 
4.0 

32600 
8.0 
3.0 
6.0 

119 
1.5 

8030 
68.2 
0.13 
17.0 

2440 
4.0 
1.0 

27300 

2:: 
8.5 

146 
27.0 

3.0 
156 
1 .o 
4.0 

27200 
8.0 
3.0 
6.0 

227 
4.1 

8100 
25.1 
0.13 
17.0 
867 
4.0 
3.0 

23300 
4.0 
4.0 

45.6 

20.0 187 
27.0 UL 27.0 

3.0 U 3.0 
224 408 
1 .o U 1 .o 
4.0 U 4.0 

44500 54000 
8.0 U 8.0 
3.0 U 3.0 
6.0 UL 6.0 

126 B 204 
3.2 B 2.4 

14600 14000 
7.0 582 

0.13 UL 0.13 
48.5 17.0 
932 748 
4.0 U 4.0 
1.0 UJ 11.9 

29700 J 25200 
4.0 U 4.0 
4.5 K 4.7 

27.7 25.5 

UL 
U 

UL 
U 

UL 
U 

UJ 
UJ 

U 
U 

U 
U 

U 
U 

U 
U 

U 
U 
UL 
B 
El 

U 
U 
UL 
B 
El 

U 
U 
UL 
8 
B 

U 
u 

UL 
B 
i3 

UL 
U 
8 
U 
J 
J 

K” 
L 

UL 
U 
B 
U 
UJ 
J 
U 
U 

UL 
U 

UL 
U 

U 
UJ 
J 
U 
U 

U 
B 
J 
U 
U 



CEIMIC CORPOFbITION 

TAL AQUEOUS DISSUVED METALS (IJ~) 

UIENT ID: 
LABORATORY ID: 

ANALYTE CRDL IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLllJM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

200 13.0 13.0 u 
60.0 27.0 27.0 UL 
10.0 3.0 3.0 u 
200 3.0 88.2 
5.0 1.0 1.0 u 
5.0 4.0 4.0 u 

5000 33.0 27100 
10.0 8.0 8.0 U 
50.0 3.0 3.0 u 
25.0 6.0 9.2 L 
100 5.0 21.4 B 
3.0 1 .o 1.2 B 

5000 23.0 13400 
15.0 2.0 14.3 B 
0.20 0.10 0.13 UL 
40.0 17.0 17.0 u 

5000 81.0 876 
5.0 4.0 4.0 u 

10.0 1 .o 6.2 B 
5000 9.0 16500 J 
10.0 4.0 4.0 u 
50.0 4.0 4.0 u 
20.0 7.0 10.9 

DW-MW-GI 
941074-08 

DW-MW-JO 
941074-18 

13.0 u 
27.0 UL 

3.0 u 
250 
1.0 u 
4.0 u 

33700 
8.0 U 
3.0 u 
6.0 L 

45.2 B 
3.3 B 

8130 
67.7 
0.13 UL 
17.0 u 

2740 
4.0 u 

10.1 B 
27200 J 

4.0 u 
4.0 u 
7.5 

DW-MW-JI 
941074-19 

13.0 u 
27.0 UL 

3.0 u 
135 
1.0 u 
4.0 u 

27700 
8.0 U 
3.0 u 

13.0 L 
26.1 B 

1.0 u 
7950 
22.5 
0.13 UL 
17.0 u 

1340 
4.0 u 
6.1 B 

22OC0 J 
4.0 u 
4.0 u 

32.4 

DW-MW-JS 
941074-20 

13.0 u 
27.0 UL 

3.0 UJ 
218 
1.0 u 
4.0 u 

48000 
8.0 U 
3.0 UL 
6.0 UL 

29.6 B 
1.5 El 

15400 
6.4 B 

0.14 UL 
17.0 u 

1440 
4.0 li 
6.4 B 

30100 J 
4.0 u 
4.0 u 

16.6 

OW-MW-MI 
941074-09 

13.0 
27.0 

3.0 
372 
1 .o 
4.0 

51300 
8.0 
3.0 
6.0 

22.7 
2.0 

13000 
513 

0.13 
17.0 
964 
4.0 
3.0 

24600 
4.0 
4.0 
8.7 

U 
UJ 
UJ 

U 
U 

U 
UL 
UJ 
B 
8 

U 
J 
UJ 
B 
J 
UJ 
U 
L 



1 I I 1 1 I 1 1 

CT0 159, NAWC WARMINSTER. WAAMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
’ LABORATORY ID: 

TAL METAL WATERS (UG/L) 

ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 

KsR~~Ry 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
MOLYBDENUM 

CRDL IDL 

200 
60.0 
10.0 
200 

xi 
50do 
10.0. 
50.0 
25.0 
100 
3.0 

5000 
15.0 
0.20 
40.0 
5000 

1?8 
5060 
10.0 
50.0 
20.0 
80.0 

16.0 
37.0 

2.0 
3.0 
1 .o 

2: 

i:: 

i:: 

2::: 

o’li 
cf.0 
161 

28:0 1-i 

2.0 
3.0. 
4.0 

57.0 

~3$,@33” @s’$,j#@#jii& W~&#+N401 ~.++j#&&jN49S ~:+~!f&k.?HN41D 
940739- 01 940739- 03 940739: 64 940739- 05 940739- 06 

17.2 B 
37.0 u 

2.0 u 
4.8 B 
1.0 u 
4.0 u 
116 B 
7.0 u 
5.0 u 
6.2 B 

33.0 B 
1.0 UL 

22.0 u 
1.7 B 

0.14 u 
12.0 u 
161 U 
4.0 u 
4.0 UL 

340 B 
2.0 u 
3.0 u 
4.2 K 

57.0 u 

413 
37.0 

I% 
1.0 

3984d: 
7.0 

2x 
6;9 

13% 
134 

0.13 
12.0 
1150 

f-8 
142dO 

2.0 
3.0 

48.8 
57.0 

U 
U 
B 

L 

U 
U 

U 

398 
37.0 

2% 

:*“o 
soodo 

8.8 

Z.8 
3i9 

1486: 
131 

0.13 
12.0 
1090 

4.0 B 

1154d;; 

9:X 

5% 

U 

L 

5590 
37.0 u 

454: 

:*:, u 
45460 

7.1 B 

1:‘: B 
72io 

1848d: 
897 

0.13 u 
12.0 u 

2380 
4.0 u 
4.0 UL 

10900 
2.0 u 
9.7 B 

-29.9 K 
57.0 u 

37.0 
2.3 

435 
1.0 

58t% 
12.3 

l?f 
4$2 

1904d: 
359 

0.13 
12.0 

2330 

6.8 
172dO 

2.0 

88.: 
57:o 

U 

U 
U 

EL 
B 

L 

U 
U 

:L 

UL 
U 

U 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNShVANIA 
CEIMIC CORPORATION 

. CLIENT ID: RB-0818D 
LABORATORY ID: 941739-01 

DISSOLVED TAL METAL WATERS (UG/L) 

ANALYTE CRDL IDL 

sKiiNouNvM 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 

Z-iEliUM 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
MOLYBDENUM 

200 
60.0 
10.0 
200 

?8 
sod0 
10.0 
50.0 
25.0 
100 
3.0 

5000 
15.0 
0.20 
40.0 
5000 

1z 
5060 
10.0 
50.0 
20.0 
80.0 

18.0 
37.0 

2.0 
3.0 
1.0 
4.0 
6.0 
7.0 
5.0 

% 
1:o 

22.0 

0’;: 
ii.0 
161 

:*i 
28:0 

2.0 

tx 
57:o 

16.0 U 17.2 B 
37.0 u 37.0 u 

2.0 u 2.0 u 
3.0 u 121 
1.0 u 1.0 u 
4.0 u 4.0 u 
137 B 39700 
7.0 u 7.0 u 
5.0 u 5.0 u 
5.0 u 8.0 B 

35.0 B 34.6 B 
1.0 UL 1.0 UL 

24.9 B 13600 
3.4 B 113 

0.13 u 0.13 u 
12.0 u 12.0 u 
161 U 1170 
4.0 u 4.0 u 
4.0 UL 4.0 UL 

283 B 14500 
2.0 u 2.0 u 
3.0 u 3.0 u 
4.0 u 25.1 K 

57.0 u 57.0 u 

W+dWHN4ODD~ WYMWHN40lD , W+MWHN40SD. SW-M-i”/HN4lDD 
941739-03 941739-04 941739-05 941739- 06 

19.7 B 
37.0 u 

4.0 
99.3 

1.0 u 
4.0 u ’ 

40300 
7.0 u 
5.0 u 
5.0 u 

33.1 B 
1.0 UL 

14500 
119 

0.13 u 
12.0 u 

1180 
4.0 u 
4.0 UL 

11700 
2.0 , u 
3.0 u 
4.0 u 

57.0 u 

108 B 
37.0 u 

I% 
1.0 u 
4.0 u 

39900 
7.0 u 
5.0 u 

13.0 B 
155 B 

1 &ii 
157 

0.14 
12.0 
1200 

4.0 

lOz!if 
2.0 
3.1 

12.3 
57.0 

UL. 

i 

kiL 

U 
B 

UK 

16.0 U 
37.0 u 

3.4 
344 
1.0 u 
4.0 u 

50600 
7.0 u 
5.0 u 
6.2 B 

36.9 B 
1.0 UL 

‘16400 
227 

0.13 u 
12.0 u 

1870 
4.0 u 
4.0 UL 

14900 
2.0 u 
3.0 u 

11.7 K 
57.0 u 



CT0 116, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID. ~~,~~&iNlOS W-MVil-HN41S We”MW-HN49D W+MWz-A.HN491 W--MWL’.HN’49S 
LABORATORY ID: 941092-03 94 1092- 08 941092- 16 941092- 17 941092- 18 

TAL METAL WATERS (UG/L) 

ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
S1LVE.R 
SODIUM 
THALLIUM 

.VANADlUM 
ZINC 

CRDL IDL 

200 
60 

.2;00 

i: 
5000 

10 

z: 
100 

3 
5000 

di 
40 

5000 
5 

50:: 
10 
50 
20 

66.7 
32.0 

2.0 
135 

i*: 
37300 

6.0 

iti 
125 

117i 

0:; 
i.0 

1140 

:i 
143do 

5.2 

3::: 

6250 
32.0 

2.6 
137 
1.0 

37;: 
12.0 
3.0 
6.8 

7460 

1843d: 
259 
0.13 

17.Z 
2.0 

IltZ 
3.0 

1x:: 

U 
U 

UUL 

U 

B 

13400 
32.0 U 

4.2 
300 

i*: u 
23060 

5.0 u 
3.0 u 
9.7 B 

4980 
10.1 B 

9040 
176 

0.13 u 
7.0 u 

2360 
2.2 B 
4.0 UL 

70600 
3.5 B 
1.0 u 

90.0 

3650 
32.0 

2.0 
445 
1.0 

37t-z 

2: 

2274: 

24% 
275 
0.13 

l&X 

42.: 
207CiO 

x*; 
29:5 

U 
U 

i 

B 

B 

25500 
32.0 U 

9.8 
991 
5.0 
3.0 u 

50500 
41.3 
17.4 
41.1 

42300 
14.6 

35600 
1200 
0.14 
45.2 

9310 
2.0 u 
4.0 UL 

18400 
4.4 B 

33.8 
99.4 



CT0 134 NAWC WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

: . 

CLIENT 10: 
LABORATORY ID: ~ 

MISCELANEOUS (MQ/L) 

TOTk ORQANIC CARBON 
ALKFLINITY (AS CACOg 
BIOCHEMICPL OXYGEN DEMAND (BOD) 
CHEMICAL OXYGEN DEMAND (COD) 
HAW)NESS (AS CACOJ) 

%TIL DISSCLVED SCLlDS (TDS) 
TOT& SUSPENDED SCLIDS (TSS) 

W-MW-BD W-MW-No 
040374-04 840074-10 

RDC 
’ 

1 .o 4.0 2.5 , 
2.0 119 118 
2.0 2.0 u 2.0 u 
5.0 8.1 5.0 u 
2.0 128 , 123 
NA 8.25 8.27 * 
5.0 191 200 . .’ 
5.0 20.0 * 22.0 . . . ,’ 

‘. 
. . ;. 

._ “’ 
: 

1 



SOILS 



C 

Volatile Organic8 



I 1 1 1 1 C 1-o 134 NAbvr; w RMha I en, PENI~P~~~ANIA 
CEIMC COfPOR4TiON 
TCL SOIL VOLATILE OR@iMCS (ugj/kg) 

CUENTIO: 
IABOMTORV ID: 

ANALYTE CROL 

Chkromhene 10 
&omomehme 10 
Vhyl chfolkb 10 
chbmehme ,lO 
Mehykne ctlbfide 10 
Acetone il 10 
carban DialMds 10 
1,l -Dkhbroehare 10 
1.1 -DkhboehIle 10 
1.2~DidWoehme (total) 10 
albfoform 10 
1.2~Dkhbraehmo 10 
P-Bttaalo 10 
1.1.1 -Triohkrouthme 10 
cublln TetrrehbrMe 10 
WmodkhloromehPne 10 
1.2~Didkropropslr 10 
ch-1.2~Dkhbrapropena 10 
TrkfWoehcne 10 
Dlbfomcdlbr- 10 
l.lp-TrMoroelhme 10 
Banzane 10 
trmr-19-Dirhbropfopme 10 
Bldorm 
4-f1blh+P-Pe&awnf1 

10 
10 

2-w 10 
Tebaehlorwheno 10 
1;1,2,2-T~acMmehme 10 
TohIm. 10 
Chbfobenane 10 
Elrylbsnzcne 10 
Slyme 10 
Xv@- (totJ) 10. 

I 1 

W-M-A 
830367-02 

MDL’ 

2 12 
2 12 
2 12 
2 12 
2 3 
2 12 
2 .12 
2 12 
i 12 
2 12 
2 12 
2 12 
2 12 
2 12 
2 12 
2 12 
2 12 
2 12 
2 i2 
2 12 
2 12 
2 12 
2 12 
2 12 
2 12 
2 12 
2 12 
i 12 

12 
2 12 
2 12 
2 12 
2 12 

1 i 

w-se-0 
030957- 12 

:: 3 
4 

U 11 
U 11 
B 3 
:: 11 

11 
U 11 
U 11 
U 11 
U 11 
U 11 
U 11 
U 11 
U 11 
U 11 
U 11 
U 11 
U 11 
U 11 
U 11 
U’ 11 
U 11 
:: 11 

‘11 
U 11 
U 11 
U 11 
U 11 
U 11 
U 11 

i 11 11 

1 

w-m-c 
930057- 13 

J 12 
B 12 
U 12 
U 12 
B 3 
U 12 
U 12 
U 12 
U 12 
U 12 
i 12 

12 
U 12 
U 12 
IJ 12 
u ,12 
:: 12 

12 
’ u 12 

U 12 
U 12 
U 12 
U 12 
U 12 
U 12 
U 12 
U 12 
U 
U :i: 
U 12 
U 12 
U 12 
U 12 

Y 
:: 
B 
U 
U 
U 

z 
U 
U 
U 
U 
U 
li 
U 
U 
U 
U 

:: 

Y 

:: 
U 
U 
U 

:: 
U 
U 

1 1 

w-80-0 
230967-03 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

P J 

W-88-E W-80-F 
930937- 14 830317-07 

12 u 
12 u 

U 12 u 

:: .12 12 u u 
J 0 J 
U 12 u 
U 12 u 
U 12 u 
U 12 u 
U 12 u 

:: ’ 12 12 u u 
U 12 u 
U 12 u 

Y 12 12 u u 
U 12 u 
U 12 u 
U 12 u 
U 12, u 
U 12 u 
U 12 u 
U 12 u 
U 12 u 
U 12 u 
U 12 u 
U 12 u 
U 12 u 
u 12 u 
U 12 u 
:: 12 12 u 

u 

J 

3 
4 

12 
12 
3 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

i II 

J 
B 
U 

OlLUliON FACTOR: 1.0 1.0- 1.0 1.0 1 .o- -’ 1.0 
%souDsz % 65.0 e1.0 87.0 85.0 84.0 66.0 



CT0 134 NAWC WAAMINSTER. PENNSYLVANIA 
CEIMC CO)1POMTlON 
TCL SOIL VOLATILE OR(UNICS @g/k@ 

CUENT ID: w-SB-0 W-SB-H 
lABOF#TORYID: 930967-08 @30957- 17 

ANALYTE CROL MDL 

Chkromethane 10 2 3 
Ebomanehene 10 2 17 
Va1yl ctllolide 10 2 17 
chbroehme 10 2 17 
Mrhylere Chloride 10 2 6 
Acetone 10 2 17 
calimll Dialilkte 10 2 17 
1 ,l -DkWxoehene 10 2 17 
1.1 -DkWroehme 10 2 17 
1 .I-Dldrkroehmo (total) 10 2 17 
Qlbroform 10 2 .’ 17 
1,2-OMoroehme 10 2 17 
2-altmano 10 2 17 
1.1.1 -Trichkbroelhme 10 2 17 
Cm&n Tebachbrlde 10 2 17 
Bromodbhbromehme 10 2 17 
1,2-Dkhkaopropme 10 2 17 
cb-1$-0kMoropropeno 10 2 17 
Trlehbroehcne 10 2 17 
DibromacMoromethane 10 2 17 
1 ,l $t-TrkMroetttme 10 2 17 
Benme 10 2 17 
lrmr-1.3~Mchbropropene 10 2 17 
&omGlorm 10 2 17 
4-Methyl-P-Pmtmone 10 2 17 
P--0 10 2 17 
Tetrschloroeh4ne 10 2 17 
1 .l R2-Tdradtbfoehrre 10 2 17 
Toluene 10 2 ,17 
Worobmzme 10 2 17 
EhyKwnzme 10 2 17 
Styrcne 10 2 17 
Wme (totd) 10 2 ..I7 

J 
U 
U 

B” 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
U 
U 
U 
U 
U 
U 

ii 
U 
U 
U 

:: 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 ‘u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
l? u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

w-m-1 
930367-09 

11 
3 

11 
1t 
11 
6 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

W-86-J 
#30967- 18 

U 11 
8 11 
U 11 
U 11 
U 11 
J 11 
U 11 
U 11 
U 11 
U 11 
:: 11 

11 
U 11 
U 11 
U 11 
U 11 
:: 11 

11 
U 11 
U 11 
:: 11 

11 
U 11 
:: 11 

11 
U 11 
U 11 
U 11 
U 11 
U 11 
U 11 
U 11 
U 11 

W-S&K 
830967-03 

12 
7 

12 
12 
3 

10 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
i2 
12 
12 

A-- -- 
DILUTION FACTOR: 1.0 1 .o- 1 .o 1.0 1 .o 
% souDsz 56.0 87.0 92.0 01.0 82.0 

! I i 



F 

@-. 

C 

1113 

- 

Snorganics 



CEltvllC CORPORATlON 
TOTAL 
TFiL SOIL METALS @q/k9) 

aioff 0: 
LABORATORY IO: 

ANALYTE 

AUMWUM 
~nhmw 
ARSENIC 
BARilM 

FiGiF 
CkCluM 
CHROMIUM 
COBALT 
CoppER 

LEAD 
MAONESIUM 
MANGANESE 
MERclJRY 

F+?E&lM 
SELENIUM 
SILVER 
SODIUM 
TtikLlcM 
VANUllAd 
mc 

CRDL 

401) 
121) 
21) 

401) 
16 
11) 

loo0 
21) 

101) 
5x) 

201) 
000 
loo0 

3D 
0.1 
SD 

loo0 
11) 
20 

1 

W-SB-A 
930957 -02 

IDL 

10400 
6.1 
10 

582 
lb 

021 
481 

203 
292 
162 

48 
1640 
496 

037 
165 
332 

054 
1.9 

702 
0.42 
298 
260 

UL 

UJ 

J 

J 

W-S3-E w-!sa-c w-s3-0 
930957-12 939957-13 930957-06 

11900 
64 
41) 

456 
0.72 
024 
027 

21.7 
108 
146 

2uoo 
122 

21110 
757 

OB90 
1OP 

07 
0:1s 
132’ 

034 
412 
292 

UL 

;: 
W 

J 

K 

J 

K 
B 
J 

:: 

: 
K 

llooo 
62 
30 

ii: 
022 * 
709 
181) 
132 
53 

17m 
82 

1270 
657 

01#0 
00 
m 

020 
054 
590 
030 
27s 
158 

I ’ J 

UL 

W 

J 

J 

13209 
5.7 

023 
61.1 
OS3 
OB5 
1910 
185 
145 

22 

iii 
470 

0.12 
17.1 

025 
024 
11s 

0.4s 
194 
480 

UL 
U 

:: 
UJ 

J 

K 

J 

W-SE-E W-98-F 
930957-14 930957-07 

9310 
62 UL 
2.4 

t!5i 
0.77 w 
081 ’ 
152 J 
89 

138 
l@OO 

S.7 J 
1300 
70 

om u 
9.1 J 
357 
0.18 u 

1.1 B 

0”;3 u 
232 
181) 

4760 
4.7 
02 
72 

031 
0.70 
414 
13.1 
10 
40 

6980 
18 

518 
309 

OS0 
31) 

89.1 
020 
0.19 
94.7 
OAO 
15.7 
3.1 

UL 
U 
0 

UJ. 

J 

J 

B 
UJ 

U 
UJ 
B 
U 



CEIMIC COAfORATK)N 
TOTAL 
TAL: SOIL METALS @q/kg) 

am to: 
LABORATORY ID: 

ANALYTE 

#lJMlNLlM 
ANnMoNy 
ARSENIO 
0ARluA 

FTcEiY 
CAJ3UM 
OHFlDMllJM 
COEALT 
COPPER 

LEAD 
MAQNESIUM 
MANQANESE 
MERCUFN 
NKXEL 
Polo 
SELENILM 
SILVER 
soMuM 
ll-lfulm 
VWIUM 
ZINC 

CRDL 

400 
121) 
21) 

4011 
1D 
1D 

loo0 
21) 

101) 
51) 

201) 
000 
19W 

3L) 
0.1 
80 

1009 
1D 
26 

1900 
2D 

100 
IL) 

W-SB-G 
93m57-08 

IDL 

12700 
SD 
13 

44.1 
00Q 
OS9 

iis 
7.7 

218 
. 19200 

39 
les0 
844 

OOW 
11s 
516 

0.10 
033 

iii 
305 
168 

UL 

UJ 

J 

J 

W-IS-H 
9m967-17 

11m 
56 UL 

028 
z8 

0”: w 
292 
12A J 
140 
l&4 

82Qo 
lb J 

sfki 
2010 
0.19 B 

61) J 
905’ 
022 0 
o#c 0 
74.1 
OM u 
lb& 
10s 

W-SB-I 
830937-09 

8k7 w 
035 
15L) 0 

, OA2 
005 UJ 

13 J 
1s 

f&t 
1.7 J 

644 
161 

om u 
96 w 

OTT u 
o.l8 UJ 
78s 0 
03s u 
16.7 
8P B 

W-SB-J W-SB-K 
930961-18 93098743 

68sQ 
‘4.7 UL 

OB3 
850 
057 
009 w 
443 
70 J 
SP 
46 

105W 
83 J 

17500 
49 
2.1 

-590 
1.7 

0.73 
498 
203 
22.1 
16.1 

24900 
4.1 

1760 
477 

UL 

1: 
UJ 

J 

K . 

J 

K 
om u + 0.13 B 

4.1 J 21.7 J 
- - .., 142, 314 

i,,.. .I o,l8 0 021 u 
._ -oa UJ 1.1 B 

i!z 74.1 I. u 

158 :: K 
91) 300 

96 8ouDsi 842 8sA 885 09.7 833 



APPENDIXD 
LONG TERM WATER LEVEL STUDY RESULTS 



r 1 ------I. ---7 “1 -1 --3 *__? I -3 I ----l ‘----I I 7 I ---I -7 --“---I ?---- il 

Area B Water-Level Study1 
Daily Precipitation 

1.2 

I 
1 -... _.__.. . -. .-.- . -. ~. .--_. -_- ._-.-. .._ . __.. - _--.--- --.. .--_ -..-. ..~_- ---. _-.-_-.-.- .-_- _..._. - .____ - .__. ____ ______. __.__.__ 

G 0.8 _...______. _ -._- .-.__ -_-___ -_-.. -. - . .__ I _ . ..__ ___._ 

8 
g 0.6 __.__._ .-_ --___ ._-----._. - .-. .-. -...-._ .--- I----_..- .-.-.. . ..-.-.-_ -..- - -.--_. .-- -- _-- . . . . --.. .-.- .---. - .____ -_. ..__ 
"m 
E 

3126 411 415 4/10 4115 ‘. 4120 
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Depth to Water 
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! i 
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--IL 1 $1 ..I 1 
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I I 
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-1g.gQ -1 Max Y Fcxi5 

-1% 00- 

-20,00- 

Depth tlo Water 

ITi me CHH:llH:SS) Date CMPI-DO-YYYY >I 

F i I maw fbR-ID3.PRD 
I i-- F-- 



- 



APPENDIX E 
PUMPING TEST RESULTS 
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