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1.0 INTRODUCTION 

The Atlantic Division Naval Facilities Engineering Command has directed Baker 

Environmental, Inc. (Baker) to conduct a treatability study for the shallow aquifer at the 

Hadnot Point Industrial Area (HPIA) Operable Unit Site at the Marine Corps Base Camp 

Lejeune (CLEJ) in Onslow County, North Carolina. This effort has been conducted in support 

of the remedial design for an Interim Remedial Action (IRA) for the shallow aquifer at Hadnot 

Point. This IRA has been documented in a Final Record of Decision (ROD) for this Site (Baker, 

September 17,1992). The Navy/Marine Corps has obtained concurrence on this IRA from the 

State of North Carolina and the United States Environmental Protection Agency (USEPA) 

Region IV. 

A detailed description of this Treatability Study, its objectives and management plan, was 

presented in the Remedial Design Project Plans for the Shallow Aquifer at the HPIA Operable 

Unit, submitted by Baker in January,l993. This report includes a summary of the 

Treatability Study project description and presents the results of the Treatability Study 

activities along with recommendations based on these results. 

1.1 Site Description 

Camp Lejeune covers 170 square miles and is located just north of Jacksonville, North 

Carolina in Onslow County. The base is bounded to the southeast by the Atlantic Ocean, to 

the northeast by State Route 24 and to west by State Route 17 (Figure 1-l) . This base is 

primarily a training facility and includes necessary support personnel and industrial support 

activities. 

The HPIA was the first facility at MCB Camp Lejeune and was constructed in the 1940’s. 

Currently, HPIA is comprised of approximately 75 buildings that include: maintenance shops, 

refueling facilities, warehouses, storage yards, rail facilities, a steam generation plant, a 

training facility, a fire station, dormitories, a snack bar, administrative offices, commissaries, 

and a dry-cleaning facility (Figure l-2). 

A former fuel tank farm (Site 22) is located within the HPIA Operable Unit boundaries. This 

site, which is not being administered under CERCLA regulations, is currently being 

remediated by a fuel recovery groundwater treatment system. 

l-l 
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The specific location of the Aquifer and Pilot-Scale Treatability Tests are the 900 Series 

buildings located at the northeast end of HPIA on Sneads Ferry Road. 

1.2 Waste Stream Description 

Previous studies indicate that the shallow groundwater is contaminated primarily with fuel 

related compounds, benzene, 1,Zdichloroethene (1,2-DCE), trichloroethene (TCE), solvents, 

and metals, such as antimony, arsenic, beryllium, chromium, iron, lead, manganese, mercury, 

and nickel. Several compounds were detected at concentrations exceeding the Federal and 

North Carolina drinking water standards for groundwater. 

Prior to this Treatability Study, the most recent shallow groundwater data was collected in 

January 1991 by ESE. Based upon the results of the 1991 sampling, the following compounds 

were identified as potential contaminants of concern for the shallow aquifer at the HPIA: 

benzene; 1,2-DCE; TCE; antimony; arsenic; beryllium; chromium; iron; lead; manganese; 

mercury; and, nickel. Table l-l presents a summary of the 1991 shallow aquifer groundwater 

data with respect to the contaminants of concern. Oil and grease data are not included on 

Table 1-l due to the fact that this analysis was not conducted on any of the 1991 samples. The 

maximum concentrations of benzene (7900 pg/L) were detected in a monitoring well 

immediately adjacent to the fuel tank farm (Site 22). Maximum concentrations of 1,2-DCE 

(42,000 pg/L) and TCE (14,000 pgLL> were detected in the northeast corner of the site (near the 

900 series buildings) and in the southwestern portion of the site (near the 1600 series 

buildings), respectively. Metals concentrations were elevated throughout most of the site, 

especially near the fuel farm (lead). 

Based on review of existing data, two major areas of contaminated groundwater (source areas) 

have been identified in the shallow aquifer at HPIA as shown on Figure l-3. The first area or 

plume is located northeast of Cedar Street near the 900 series buildings. The other plume is 

located southwest of Cedar Street near the 1600 buildings. 

1.3 Remedial Technology Description 

A description of the liquid treatment processes that were evaluated in the bench-scale and 

pilot-scale tests are presented in this subsection. 
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1.3.1 Bench-Scale 

Bench-scale testing was designed to simulate the following processes: 

l Oil/water separation was used as pretreatment to remove free oil and oily sludges 

through gravity separation. 

l Metals Removal was used to remove inorganics from the groundwater. The metals 

removal processes included flocculation, precipitation, and sedimentation: 

) Flocculation is the process by which very small, unsettleable particles suspended 

in a liquid medium collide and agglomerate into larger heavier particles or floes 

and settle out. 

) Precipitation is the process in which materials in solution are transferred into a 

solid phase for removal. 

) Sedimentation is the process used to remove suspended solids from aqueous waste 

streams by gravity separation. 

1.3.2 Pilot-Scale 

Pilot-Scale testing consisted of the following processes: 

l Air Stripping is a physical treatment process in which water and air are brought into 

contact with each other for the purpose of transferring volatile substances from 

solution in a liquid to solution in a gas. 

l Carbon Adsorption is a physical process that binds organic molecules to the surface of 

the activated carbon particles. Activated carbon has an enormous surface area. One 

gram of commercially activated carbon is estimated to have a surface area of 1,000 to 

1,400 square meters. The process involves contacting a waste stream with carbon, 

usually by flow through a series of packed bed reactors. 
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f-7 2.0 GEOLOGIC CONDITIONS 

The following subsections present summaries of the regional and site geology encountered in 

the HPIA. 

2.1 Regional Geology 

MCI3 Camp Lejeune is located in the Atlantic Coastal Plain physiographic province. The 

region is underlain by several thousand feet of unconsolidated deposits ranging in age from 

Lower Cretaceous to Holocene. These sediments consist of interbedded sands, clays, 

calcareous clays, shell beds, and gravel. Regionally, they comprise 10 aquifers and nine 

confining units which overlie a bedrock basement of Pre-Cambrian and Jurassic/Triassic age. 

Generally, these deposits dip and thicken gently eastward (i.e., seaward) with thicknesses 

ranging from 1,500 feet to 5,000 feet. The sediment complex at Jacksonville, North Carolina, 

is approximately 1,500 feet thick (U.S.G.S. W-RR3 894128). Table 2-l presents a generalized 

stratigraphic column for this area. 

2.2 Site Geologic Conditions 

USGS studies at MCB Camp Lejeune indicate that the Base is underlain by seven sand and 

limestone aquifers separated by confining units of silt and clay. These include the water table 

(surficial), Castle Hayne, Beaufort, Peedee, Black Creek, and Upper and Lower Cape Fear 

aquifers. The combined thicknesses of these sediments is approximately 1,500 feet. Less 

permeable clay and silt beds function as confining or semi-confining units which separate the 

aquifers and impede the flow of groundwater between aquifers. 

Lithologic information obtained during monitoring well, recovery well and piezometer 

installation at Hadnot Point Industrial Area (HPIA) indicate that the site is underlain by silty 

sand with extensive, but discontinuous, layers of silty clay and silty-sandy clay. Peat, wood 

fragments, and plant debris are present in a one or two foot layer in the southwest portion of 

the HPIA, suggesting a historical marsh environment. Peat was also encountered at a depth 

of 18 feet in the northwest portion of the site. Other geologic materials underlying the site 

include fill (up to four feet thick) adjacent to construction areas, and marl. 
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TABLE 2-1 

GENERALIZED RELATION BETWEEN GEOLOGIC AND HYDROGEOLOGIC UNITS IN 
THE COASTAL PLAIN OF NORTH CAROLINA . 

Geologic Units Hydrogeologic Units 

System Series Formation Aquifer and Confining Unit 

Quaternary Holocene Undifferentiated Surficial Aquifer 
Pleistocene 

Yorktown Confining Unit 
Pliocene Yorktown Formation(l) 

Eastover Formation(l) 
Yorktown Aquifer 

Miocene Pungo River Confining Unit 

Tertiary Pungo River Formation(l) Pungo River Aquifer 

Belgrade Formation@) Castle Hayne Confining Unit 

Oligocene River Bed Formation 
Castle Hayne Aquifer 

Eocene Castle Hayne Formation 
- Beaufort Confining Unit 

Paleocene Beaufort Formation Beaufort Aquifer 

p Peedee Confining Unit 

Peedee Formation Peedee Aquifer 

- Black Creek Confining Unit 

Upper Cretaceous Black Creek and Black Creek Aquifer 
Middendorf Formations 

Cretaceous - Upper Cape Fear Confining Unit 

Upper Cape Fear Aquifer 

Cape Fear Formation Lower Cape Fear Confining Unit 

Lower Cape Fear Aquifer 

Lower Cretaceou&) Unnamed Deposit&) Lower Cretaceous Confining Unit 

Lower Cretaceous Aquifer 

Pre-Cretaceous Basement Rocks __ __ 

(1) Geologic and hydrologic units probably not present beneath Camp Lejeune. 
(2) Constitutes part of the surficial aquifer and Castle Hayne Confining Unit beneath Camp Lejeune. 
(3) Estimated to be confined to deposits of Paleocene Age in the study area. 

Source: U.S.G.S., Water Resources Investigations Report 89-4096, “Assessment of Hydrologic and 
Hydrogeologic Data at Camp Lejeune Marine Corps Base, North Carolina,” 1989. 
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3.0 HYDROGEOLOGY 

The following subsections present summaries of the regional and site hydrogeologic conditions 

encountered in the HPIA. 

3.1 Regional Hydrogeology 

The hydrogeologic framework of the Jacksonville, North Carolina area includes seven 

principal aquifers listed in superposition as follows: (1) the surficial water table; (2) the Castle 

Hayne; (3) Beaufort; (4) Peedee; (5) Black Creek; (6) Upper Cape Fear; and (7) Lower Cape 

Fear. Only the suticial and Castle Hayne Aquifers are of concern in this report. Aquifers 

below the Castle Hayne lie in a thick sequence of sand and clay. Although some of these 

aquifers are used for water supply elsewhere in the coastal plain, they contain saltwater in the 

Camp Lejeune area and are not used (U.S.G.S., W-RIR 89-4096). 

The surlicial aquifer is found in beds and lenses of sand and clay. These deposits range in 

thickness from 25 to 100 feet and overlie the sediments containing the Castle Hayne aquifer. 

The sand lenses are the major water-bearing strata and are very heterogeneous and 

discontinuous because of the complex marine/estuarine environments in which they were 

deposited. In some areas, the surficial aquifer is reported to contain water contaminated by 

waste disposal practices (Putnam, 1983). 

The Castle Hayne Aquifer underlies the surficial aquifer. Most of the supply wells in the area 

tap this aquifer at depths ranging from 50 to 300 feet. This aquifer ranges in thickness from 

250 to 400 feet but brackish water is normally encountered below 300 feet. The water-bearing 

zones are a series of sandstone, limestone and clay beds of the Oligocene River Bend 

Formation and the Middle Eocene Castle Hayne Formation. 

The upper half of the Castle Hayne Aquifer is primarily sand; the lower half is sand and 

limestone. The top of the aquifer ranges from about 20 feet above sea level in the northern 

part of the area to about 40 feet below sea level in the southeastern part. The aquifer thickens 

toward the southeast from 175 feet at the Marine Corps Air Station to about 375 feet at the 

coast (U.S.G.S., W-RIR 89-4096). 
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Clay layers occur in both the Castle Hayne and the surficial aquifers. However, no continuous 

clay layer separates the surficial and the Castle Hayne. The clay layers appear to be more 

continuous in the northwestern part of the base (U.S.G.S., W-RIR 89-4096). 

Confining sediment beds restrict the direct exchange of groundwater between the surficial and 

the Castle Hayne aquifers. However, some hydraulic connection between the two aquifers has 

been observed (Department of the Navy, 1990). 

3.2 Site Hgdrogeologic Conditions 

The groundwater system at the HPIA consists of an unconfined shallow aquifer (i.e., surficial 

aquifer) and underlying semi-confined aquifers. The shallow aquifer is separated from the 

underlying aquifers by a discontinuous clay and sandy clay layer. Groundwater in this zone 

ranges in depths from 6 to 23 feet below ground surface, based on two rounds of water level 

measurements collected in January and February 1991 (ESE, 1991b). Seasonal water level 

fluctuations were reported to range from 1 to 4 feet. 

In general, groundwater in the shallow aquifer flows to the southwest, towards the New River. 

Figure 3-l presents a potentiometric surface map of the water table constructed from water 

level measurements taken from the shallow monitoring wells on February 20, 1991 by 

Environmental Science and Engineering, Inc.. The ESE report indicated some mounding of 

groundwater in the southern corner of HPIA. A surface drainage ditch, which was observed to 

be full of water, is located in this portion of the HPIA and may act as a recharge point (ESE, 

1991b). 

The following shallow aquifer characteristics were calculated by O’Brien & Gere based on the 

results of an 8-hour pump test conducted in 1988: 

0 Transmissivity = 5oogpdm 

l Well yield = 3gpm 

l Saturated thickness = 19 - 22 feet 

l Radius of influence = 300 - 400 feet 
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4.0 TREATABILITY STUDY ACTIVITIES APPROACH 

4.1 Test Objectives 

The Feasibility Study (FS) for the HPIA Operable Unit provided remedial screening of 

potential technologies for the treatment of the contaminants of concern. This treatability 

study will provide remedy selection testing to evaluate the remedial technologies’ 

performance in meeting the site-specific clean-up goals for the HPIA Operable Unit. The 

cleanup goals include Federal and North Carolina Groundwater MCLs that are shown on 

Table 4-1. These goals have been defined by the USEPA Region IV and the North Carolina 

DEHNR. The treatability studies will provide data to support the design of pretreatment 

components (e.g., metals removal, oil separation) and the air stripping treatment unit. 

Additionally, the pilot study will provide data to evaluate whether other treatment 

components (i.e., carbon adsorption) are required as part of the treatment system in order to 

meet cleanup goals. 

4.2 Bench-Scale Treatability Studies 

This section describes the experimental design and procedures, as well as equipment and 

materials used to perform bench-scale treatability testing on groundwater samples from the 

HPIA Operable Unit. A representative sample of groundwater (approximately 70 liters) was 

collected prior to the aquifer pump test to perform sample characterization and bench-scale 

treatability testing. Based on the sample characterization results, oil/water separation and 

gravity settling tests were conducted on the groundwater samples. Analytical results for the 

sample characterization and treatability tests are provided in Section 5.1, Bench-Scale 

Studies. 

4.2.1 Experimental Design and Procedures 

The procedures used to collect the characterization samples, to conduct the oil/water 

separation, and gravity settling tests are discussed in the following subsections. 

4.2.1.1 Sample Characterization 

A representative composite groundwater sample was obtained from groundwater pumping 

well HPIA-GW-24, located within the HPIA Operable Unit. A raw unfiltered aliquot of this 
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f-3 TABLE 4-1 

FEDERAL AND STATE CRITERIA FOR THE 
CONTAMINANTS OF CONCERN IDENTIFIED _ 

FOR THE SHALLOW AQUIFER 

North Carolina* 
North Carolina* Water Quality 

North Carolina* Water Criteria Criteria for 
Water Quality Federal for Fresh Tidal Salt 

Criteria for Drinking Water Surface Water Waters 
Contaminant Groundwater MCLs &m ~llgm 

of Concern wu (PdJ) Class C Waters Class SC Waters 

TCE 2.8 5 92.4 (4) 92.4 (4) 

1,2-DCE -- 70 _- __ 

Benzene 1 5 71.4 (4) 71.4 (4) 

Antimony -- 6 -* __ 

Arsenic 50 50 50 (1) 50 (1) 

Beryllium -m 4 .117(4) 6.5(l) .117 (4) 

Chromium 50 100 50(l) 20(l) 

Iron 300 es 1000 (5) -- 

Lead 50 15(3) 25 (1) 25(l) 

Manganese 50 -_ -- -- 

Mercury 1.1 2 0.012 (1) .025(l) 

Nickel 150 100 88 (1) -- 

* From NC Administrative Code 15A NCAC 2B.0200 
(1) Protection of Aquatic Life. 
(2) -- = No standard established. 
(3) MCL is action level for public water supply systems. 
(4) Protection of Human Health through consumption of fish/shell fish. 
(5) NC Action Level for discharge to fresh waters. 
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water was submitted for analysis of Target Analyte List (TAL) metals and selected 

engineering parameters. The purpose of the analysis was to determine a representative value 

for total inorganics and oil & grease content of groundwater from the HPIA Operable Unit. In 

addition, a groundwater aliquot was field filtered through a 0.45-micron filter using a vacuum 

pump. This sample was analyzed for TAL metals to provide information on concentrations of 

dissolved metals in HPIA groundwater. A summary of the analytical methods, sample 

preservation, and other pertinent details regarding the bench-scale analytical requirements is 

presented in Table 4-2. 

Comparison of sample characterization data with anticipated discharge criteria and 

knowledge of general engineering practices will provide a reliable indication as to whether 

pretreatment for metals and/or solids removal is necessary. For instance, if dissolved metals 

concentrations are below anticipated discharge criteria, then physical treatment to remove 

suspended solids (gravity settling and/or filtration) would provide adequate pretreatment. If 

dissolved metals concentrations exceed anticipated discharge criteria, then some form of 

chemical treatment or advanced physical treatment (e.g. ultrafiltration) may be required. 

4.2.1.2 Oil/Water Separation 

Oil/water separation treatability testing was conducted on HPIA groundwater samples to 

assess the need for free phase oil and grease removal prior to organics removal (e.g., air 

stripping and/or carbon adsorption) and to provide information in sizing separation equipment 

and product storage. The treatability testing consisted of a single oil/water separation run. To 

set up the test run, groundwater (well mixed near room temperature) was poured into a large 

Pyrex jar and allowed to sit quiescently over a one hour period. Samples for oil and grease 

analysis were extracted from below the discernible oil layer at various time intervals. A 

description of the detailed test procedures implemented in the treatability testing are outlined 

below: 

TEST PROCEDURES FOR OIL/WATER SEPARATION TREATABILITY TESTING 

(1) Set up bench-scale oil/water separation apparatus as shown in Figure 4-1. 

(2) Retrieve groundwater samples from cold storage (approximately 4 degrees C) and 

place in a warm water bath. Allow temperature of samples to reach approximate room 

temperature. 
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Table 4-2 

:f? Groundwater Characterkation and Bench-Scale Treatability Testing Analytical Requirements Summary Table 

1 

1 

I 
I 

I 

I 

I 

1 

1 

1 

1 

1 

1 

I 

Parameter Method 

Practical Sample Volume Container Sample Holding 

Quantitation Requirement Type Preservation Time 

Limit 

o%/~) 

Calcium 

Engineering Parameters 

Ammonia EPA 350.2 100 

Bicarbonate SM 403/406c loo0 

Carbonate : SM 403l406C 1000 

Chloride EPA 325.2 1000 

Hardness EPA 130.2 1000 
Nitrate/Nitrite EPA 353.2 10 

Oil and Grease EPA413.1 2ooo 

Total Dissolved Solids EPA 160.1 loo0 

Total Suspended Solids EPA 160.2 1000 

5oonll Plastic Coolto4C 28 Days 

H2S04topH < 2 

5ooml Plastic None Required 14 Days 

5ooml Plastic None Required 14 Days 

25OUll Plastic None Required 28 Days 

150 ml Plastic HN03 to pH < 2 180 Day’ 

25OKll Plastic coo1to4c 28 Days 

H2S04 to pH < 2 

1OOOml Glass : cool4C 28 Days 

H2S04 to pH < 2 

25Od Plastic cool to 4 c 7 Days 

25OIllI Plastic Cool to4 C 1 7 Days 
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(3) 

(4) 

(5) Fill out chain-of-custody form(s) for samples and submit for analysis. 

(f-3 Place residuals from treatability study in &gallon plastic buckets and firmly seal lid 

for subsequent disposal. 

4.2.1.3 

Measure 1 liter of groundwater using a 1 liter glass beaker and pour into the 9 gallon 

glass Pyrex vessel. Continue measuring and adding groundwater until approximately 

10 liters is added to vessel. Record total volume of groundwater added. 

Once groundwater has been completely added to vessel, start tracking time. Collect 

samples at the following time intervals: 15 minutes, 30 minutes, and 60 minutes. 

Record observations of settling or separation (i.e., visible layer(s) of oil and grease, 

sediment), as well as the general appearance of sample in vessel. The sampling 

procedure is discussed in more detail below. 

(a> After each time interval is reached, turn on sampling pump and withdraw a 1 liter 

sample. The tubing with pipette end from pump suction should be inserted below 

the discernible oil layer to ensure that floating oil and grease is not collected in 

sample withdrawn from vessel. 

(b) Place each 1 liter sample in a 1 liter amber glass jar for analysis of oil and grease. 

In addition to the three samples, collect an additional sample at 60 minutes for 

Quality Assurance/Quality Control. 

(c) Record the following information on all samples to be submitted for analysis: 

) Project Name 

) Client 

) Sample No. 

) Date of Sample 

) Sampler(s) Initials 

Gravity Settling 

Gravity settling tests were conducted on groundwater samples collected from the HPIA 

Operable unit. The purpose of performing the tests was to determine if gravity settling will 
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provide sufficient physical treatment to remove metals to levels that will meet anticipated 

discharge criteria. Based on the sample characterization results (presented in Section 5.01, it 

was determined that chemical treatment (metals precipitation jar tests) would not be 

necessary because the metals of concern were primarily associated with the suspended solids. 

However, because addition of appropriate polymers can enhance the coagulation and 

flocculation of solid particles, agglomeration of smaller particles and subsequent settling of 

solids, evaluation of cationic/anionic polymer addition was included in the treatability testing. 

The treatability testing consisted of two test runs. The first run evaluated gravity settling of 

raw groundwater samples and the second run investigated the settling characteristics of raw 

groundwater when mixed with a predetermined optimal dosage of polymer. The optimal 

polymer type and dosage was determined by mixing aliquots of raw groundwater with three 

dosages each of cationic and anionic polymer and selecting the mixture that qualitatively 

appeared to yield the best settling. 

A description of the detailed test procedures implemented in the treatability testing are 

outlined below: 

TESTING PROCEDURES FOR GRAVITY SE’M’LING AND SELECTION OF 
OPTIMUM POLYMERDOSAGE 

(1) Set up bench-scale gravity settling apparatus and polymer testing equipment as 

shown in Figure 4-2. 

(2) Retrieve groundwater samples from cold storage (approximately 4 degrees C) and 

place in a warm water bath. Allow temperature of samples to reach approximate room 

temperature. 

(3) Pour raw groundwater sample into a beaker and mix with a glass stirring rod. Obtain 

and place two samples in plastic containers for initial analysis (before gravity settling) 

of total suspended solids (TSS) and metals (Al, As, Cr, Fe, Pb, and Mn). 

(4) Clean four 1000 ml graduated cylinders and identify as #l, #2, #3, and #4. Fill each 

cylinder with a well mixed sample of raw groundwater. 
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(5) Start clock after last cylinder is filled. Pump top 250 ml of supernatant out of cylinder 

#l at 10 minutes, cylinder #2 at 20 minutes, cylinder #3 at 30 minutes, and cylinder 

#4 at 60 minutes. Each sample should be obtained by placing suction tubing of pump 

in top of cylinder and drawing sample off. Place samples in appropriate containers and 

designate for the following analysis: 

l Cylinder #l 10 min. TSS 

l Cylinder #2 20 min. 2353 

l Cylinder #3 30min. T5S 

l Cylinder #4 60 min. TSS, Al, As, Cr, Fe, Pb, Mn 

Observe and record settling characteristics of sample in each cylinder at each sampling 

interval. 

(6) Evaluate mixtures of raw groundwater with several anionic and cationic polymer 

dosages to qualitatively determine an optimal polymer type and dosage. For this 

treatability study, the polymers evaluated were Armstrong APS (anionic) and Calgon 

Pal-E-Z 692 (cationic). 

The evaluation was performed in the following manner: 

AnionidCationic Polymer Evaluation 

(a) Mix in separate glass beakers an aliquot of raw groundwater with anionic 

polymer at dosages of 0.25, .5,1, and 2 mg/L, respectively. 

(b) Place beakers under a paddle stirrer and agitate each mixture at a low speed 

for approximately 5 minutes. 

cc> Repeat Steps (a) and (b) above, except use cationic polymer. 

(d) Observe and record characteristics of mixtures (i.e. are there agglomerates of 

solids particles, settling of particles, and a well defined supernatant?) 
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(e) Based on visual observations and best engineering judgment, identify the 

polymer and dosage which appears to yield the most favorable results with the 

minimum quantity of polymer used. 

(7) Obtain two additional raw groundwater samples and place in two separate containers 

for initial analysis (before gravity settling with chemical treatment) of TSS and metals 

(Al, As, Cr, Fe, Pb, and Mn). These will serve as QA/QC samples for the raw 

groundwater settling run. 

(8) Mix raw groundwater and polymer in a 2000 ml glass beaker. The type (anionic or 

cationic) and dosage should be that determined in step (6) outlined above. Fill each of 

four clean 1 liter graduated cylinders with a well mixed sample of raw groundwater 

and polymer and repeat Step (5) above, except collect samples at the following time 

intervals from e&h cylinder and designate for analysis as follows: 

l Cylinder #l 5 min. TSS 

l Cylinder #2 10 min. TSS 

l Cylinder #3 15 min. TSS 

l Cylinder #4 30 min. TSS; Al, As, Cr, Fe, Pb, Mn 

(9) Record the following information on all samples to be submitted for analysis: 

l Project Name 

0 Client 

l Sample No. 

l Date of Sample 

0 Sampler(s) Initials 

(10) Fill out chain-of-custody form(s) for samples and submit for analysis. 

(11) Place residuals from treatability study in B-gallon plastic buckets and firmly seal 

lid for subsequent disposal. 
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4.2.2 Equipment and Materials 

This subsection presents a description of the test equipment and materials used in the bench- 

scale treatability testing of groundwater samples from the KE’IA Operable unit. 

4.2.2.1 Oil/Water Separation 

The following equipment is required to set up the treatability apparatus and complete the 

oil/water separation bench-scale treatability testing: 

Equipment 

(1) g-gallon glass Pyrex vessel 

(2) Ring stands with adjustable clamps 

(2) Masterflex peristaltic pumps, including drive, pump head (#7016), and tygon tubing 

(#7016) 

(2) Glass Pipettes (attach to pump suction tubing) 

Miscellaneous glass beakers 

(2) Rubber stoppers (use as weight on pipette - suction tubing) 

(1) Thermometer t-20 to 110 deg. C) 

(1) Tape ruler 

(4) Amber glass jars, preserved with Hz!304 to pH < 2 

(1) B-gallon plastic bucket with lid (residual disposal) 

Set up the test apparatus, as depicted in Figure 4-1. 

4.2.2.2 Gravity SettlinP 

The equipment and materials required to set up the treatability apparatus, determine the 

optimum polymer type and dosage, and perform gravity settling tests are summarized below: 

Equipment 

(4) l-liter graduated cylinders 

(1) Gang Paddle Stirrer 

(1) Portable Mixer (to prepare stock polymer solutions) 
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Miscellaneous glass beakers 

(1) Ring stand w/clamp (for portable mixer) 

Clear plastic jars with teflon lined caps for sample collection 

Anionic Polyelectrolyte (APS Armstrong) - 1000 mg/L solution 

Cationic Polymer (Calgon Pol-E-Z 692) - 1000 mg/L solution 

(1) Pipette and Pipette Pump 

(1) &gallon plastic bucket with lid (residual disposal) 

Set up the teat apparatus, as depicted in Figure 4-2. 

4.2.3 Sampling and Analysis 

Analytical methods, bottle requirements, and preservation and storage details used in the 

bench-scale treatability study are presented on Table 4-2. 

4.3 Pilot-Scale Testing . 

In order to determine the effectiveness and implementability of using an air stripper and 

liquid phase carbon adsorption unit to treat groundwater, pilot-scale testing of this equipment 

was performed. This task consisted of extracting the groundwater through a submersible 

pump and discharging it through an air stripper and a carbon adsorption unit. 

4.3.1 Experiment Design and Procedures 

This subsection describes the design and procedures for conducting the pilot-scale test. 

4.3.1.1 Aquifer Pump Test 

During the week of January 24, 1993 Baker personnel installed a recovery well, and two 

piezometers for aquifer test activities. The recovery well and monitoring system consisted of a 

single 6-inch recovery well, three monitoring wells (previously installed) and two, 2-inch 

piezometers. The location of the wells, piezometers and pilot-scale treatment equipment are 

shown in Figure 4-3. 

The recovery system consisted of a pressure transducer and an electric submersible pump 

installed 6 inches from the bottom of the well. The pump and transducer were secured to an 
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adjacent concrete filled post with a nylon rope. A solid 1 inch PVC pipe was used as the 

discharge line and extended from the pump to the flow meter. To allow for clear downhole 

observation of the recovery well, the electric cable, discharge line, and the rope were taped 

together at periodic intervals. 

At the top of the well, the discharge line was connected to a totalizing flow meter with an 

accuracy of 0 .l gpm. To regulate discharge flow from the pump a 3/4” gate valve was installed 

downstream from the flow meter. Groundwater pumped from the recovery well was discharged 

to the pilot-scale treatment system (see Section 4.3.1.2). 

4.3.1.1.1 Recovery Well and Piezometer Construction 

The recovery well, RW-1, was constructed of 6-inch nominal diameter, flush-joint and 

threaded stainless steel casing, with a lo-foot long, 0.010~inch slotted, continuous wrap 

screen. A medium-grained sand pack extending above the top of the screen was placed in the 

annulus between the screen and the borehole wall. A bentonite pellet seal was placed above 

the sand pack and hydrated with potable water. The remaining annular space was backfilled 

with a cementroentonite mixture to ground surface. A PVC locking cap was fitted at the top of 

the well. A diagram of the well is located in Appendix L. 

Following well construction activities, the recovery well was developed to remove fine grain 

sediments from the well boring and to facilitate the hydraulic connection between the well and 

the water-bearing layer. The recovery well was developed using a submersible pump. The 

well was overpumped and then allowed to recover. This process was repeated until the water 

was visually sediment-free. Approximately 150 gallons of water (5-6 well volumes) were 

removed. The water recovered from each well was contained in 55-gallon steel drums and 

labeled. 

Piezometers P-l and P-2 were constructed of 2-inch nominal diameter Schedule 40, flush-joint 

and threaded PVC casing, with a lo-foot long, 0.010~inch slotted screen. A medium-grained 

sand pack extending to a depth of one foot below the surface was placed in the annulus 

between the screen and the borehole wall. A one-foot thick bentonite pellet seal was placed 

above the sand pack and hydrated with potable water. A PVC locking cap was fitted at the top 

of the well. The piezometers are temporary and will be removed at a later date. 
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Following installation, the piezometers and recovery well were surveyed by James E. Stewart 

and Associates, Inc., of Jacksonville, North Carolina (registered in the State of North 

Carolina) using standard procedures. The top of casing and ground surface elevations were 

measured for the piezometer locations to the nearest O.Ol-foot. A temporary benchmark was 

established on site based on existing National Geodetic Vertical Datum (NGCD) elevations 

relative to Mean Sea Level (MSL). 

4.3.1.1.2 Step-Drawdown Test 

Test Set Up 

The step-drawdown test was initiated on February 1,1993. Prior to the start of this test, static 

water levels were measured at all the locations equipped with pressure transducers and in 

seven outlying monitoring wells. These measurements were taken with a water level meter. 

These fluid levels are shown in Table 4-3. 

To monitor hydrogeologic activity induced from the step-drawdown test, transducers were 

placed in four wells and two piezometers between Buildings 902 and 903. Transducers in 

piezometer P-l and recovery well RW-1, located adjacent to Building 902, were controlled by a 

two channel In-Situ SE-1OOOC data logger. Transducers in piezometer P-2, and monitoring 

wells HPGW24-3, HPGW24-2, and HPGW24-1, located adjacent to Building 903, were 

controlled by a four channel In-Situ SE-2000 data logger. Each pressure was referenced to the 

initial static water levels. To maintain a constant position relative to the test datum the cable 

of each pressure transducer was secured to the protective casing of the well. 

Both the SE-1000C and the SE-2000 were set to obtain water level data on a logarithmic scale. 

Water levels were recorded by the hydrologic monitors from pressure transducers according to 

the following schedules: 

l SE-2000 (Well RW-1 and piezometer P-2) 

Elapsed Time Sampling Intkrval 
b O-5 seconds 0.5 seconds 
b 5-20 seconds 1.0 seconds 
b 20-120 seconds 5.0 seconds 
) 2-10 minutes 0.5 minutes 
) lo-100 minutes 2.0 minutes 
) 100 minutes-end 5.0 minutes 
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Table 4-3 

Summary of Fluid Level Measurements Prior to Step-Drawdown Test 

February 1,1993 

Hadnot Point Industrial Area 

CTO-017 

Depth to 

Top of Casing Groundwater Groundwater 

Well Elevation (feet below Elevation 

Date Time Number (feet above MSL) top of casing) (feet above MSL) 

2101193 13: 12 RW-1 33.22 6.88 26.34 

2/01/93 13:lO P-l 30.67 6.76 23.91 
2/o l/93 13:lO P-2 30.68 4.44 26.24 

2/01/93 13: 19 HPGW24- 32.82 6.68 26.14 
2/01/93 13:23 HPGW24- 33.75 12.72 21.03 

2/01/93 13:26 HPGW24- 32.34 11.61 20.73 
2/o l/93 11:08 HPGW21 33.59 10.57 23.02 
2/01/93 11:15 GW22- 1 31.52 9.14 22.38 

2/01/93 11:20 GW22-2 28.84 8.13 20.71 
2/01/93 09:Ol HPGW22 32.35 6.72 25.63 

2/01/93 08:57 HPGW23 32.09 9.27 22.82 
2/01/93 09:07 HPGW25 32.58 6.75 25.83 
2/o l/93 lo:41 HPGW30- 29.75 9.28 20.47 

2/01/93 lo:43 HPGW30- 29.72 9.25 20.47 

Notes: 

(MSL) - Mean Sea Level 

Top of casing elevations for RW- 1, Pl , P2, HPIA 24-1, HPIA 24-2 

and HPIA 24-3 were taken by James B.Stewart and Associates 

during February 1993. The remaining elevations were taken from the 

Remedial Action Report For Hadnot Point Industrial Area Operable Unit 
Shallow Soils and Castle Hayne Aquifer Study (E.S.E, Inc., April 1992). 
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l SE-1000C (Wells HPGW24-3,HPGW24-2, HPGW24-1 and piezometer P-2) 

Elapsed Time Sampling Interval 
b O-5 seconds 0.5 seconds 
b 5-20 seconds 1 .O seconds 
F 20-120 seconds 5.0 seconds 
) 2-10 minutes 0.5 minutes 
) lo-100 minutes 2.0 minutes 
) 100 minutes-end 2 .O minutes 

The step-drawdown test was initiated on February 1, 1993 at 4:42 PM. Based upon previous 

investigations at the site, it was originally estimated that the maximum sustained discharge 

capacity of the recovery well would be 5 gpm. The proposed initial discharge rates for the step- 

drawdown test were 3 gpm ( 60 percent of maximum ),4 g-pm (80 percent of maximum), 5 gpm 

( 100 percent), and 6 gpm (120 percent). 

All groundwater extracted during the step-drawdown tests was treated in accordance with the 

procedures outlined in Section 4.3.1.1.1. 

Recovery Well RW-1 

Based on flow rates observed during installation and mobilization of the pump, two discharge 

rates, 1.0 gpm (step one) and 2.0 g-pm (step two), were selected for the step-drawdown test. 

After some slight initial adjustments of the flow meter, the discharge rate stabilized at 

1.00 gpm. After 62 minutes at 1 gpm (step 1) step two was initiated. To initiate step 2, the flow 

was increased to 1.7 gpm. Gradually the discharge rate was increased to 2.2 gpm. At this 

discharge rate the well was pumped dry at 7:27 PM. At this time the flow was adjusted to 

1.5 gpm and remained stable until the test was terminated. The step 2 pumping rate (1.5 gpm> 

was maintained for 124 minutes. 

Based on the observed flow rates and drawdown observed in this well no additional steps above 

2.0 gpm were performed and a rate of 1.5 gpm was selected for the constant rate test. 

Average flow rates, duration of each step, and observed drawdowns are summarized in 

Table 4-4. 
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TABLE 4-4 

SUMMARY OF STEP-DRAWDOWN ACTIVITIES 
HADNOT POINT INDUSTRIAL AREA 

CTO-0017 

I Well Number 
I 

Flow Rate 

I 

Duration 
k3.d (minutes) 

I RW-1 

I 
1.0 

I 
62 

1.5 124 

Maximum 
Drawdown 

(feet) 

4.96 

9.55 
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Monitoring Well and Piezometer Observations 

The SE-2000 data logger recorded water levels in P-2, HPGW24-1, HPGW24-2, and 

HPGW24-3 and the SE-1000C data logger recorded levels in P-l and RW-1. A drawdown of 

1 foot was observed at P-2 which is 60 feet from the recovery well. At location P-l (28 feet from 

the recovery well) 3 inches of drawdown was observed and at HPGW24-1 (75 feet from the 

recovery well) 4.5 inches of drawdown was observed. No drawdown was observed in 

HPGW24-2 (97 feet from the recovery well)and HPGW24-3 (119 feet from the recovery well). 

These values are summarized in Table 4-5. The data obtained by these data loggers is 

presented in Appendix A. 

4.3.1.1.3 Constant Rate Aquifer Test 

Test Set Up 

The purpose of the constant rate aquifer pump test was to evaluate aquifer characteristics 

(hydraulic conductivity, transmissivity, and storativity). The results of this test will be used in 

the design of a groundwater extraction remediation system for the shallow aquifer at HPIA. 

Prior to the initiation of the 7%hour constant rate aquifer test, static water levels were 

manually measured in RW-1, P-l, P-2, HPGW24-1, HPGW24-2, HPGW24-3 and 8 other 

previously installed monitoring wells that were within approximately 1000 feet of the of the 

recovery well. These fluid level measurements are summarized on Table 4-6. 

As in the step-drawdown test, the SE-2000 data logger recorded water levels in P-2, 

HPGW24-1, HPGW24-2, and HPGW24-3 and the SElOOOC data logger recorded levels in P-l 

and RW-1. 

The SE-2000 (Well RW-1 and piezometer P-2) data logger was programed according to the 

following schedule: 

Elapsed Time Sampling Interval 
1 O-20 seconds 0.5 seconds 
) 20-60 seconds 1.0 seconds 
b l-10 minutes 0.2 minutes 
) lo-100 minutes 2 .O minutes 
) 100 minutes-end 5 .O minutes 
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Table 4-5 

Summary of Maximum Drawdowns During Step Test 
CTO-017 

Well Datum(TOC) Initial Final Drawdown Initial Final 

Number Elevation Depth to Depth to Groundwater Groundwatex 

(feet,MSL) Groundwater Groundwater Elevation Elevation 

(feet> VW (f=t> (feet, MSL) (feet, MSL) 

RW-1 33.22 6.88 21.26 14.38 26.34 11.96 
P-l 30.67 6.76 7.00 0.24 23.91 23.67 
P-2 30.68 4.44 5.42 0.98 26.24 25.26 

HPGW24-1 32.82 6.68 7.05 0.37 26.14 25.77 
HPGW24-2 33.75 12.72 12.77 0.05 21.03 20.98 
HPGW24-3 32.34 11.61 11.66 0.05 20.73 20.68 

Notes: 
(MSL) - Mean Sea Level 

(TOC) - Top of Casing 
Top of casing elevations for RW-1, Pl , P2, HPIA 24-1, HPIA 24-2 
and HPIA 24-3 were taken by James B-Stewart and Associates 
during February 1993. The remaining elevations were taken from the 
Remedial Action Report For Hadnot Point Industrial Area Operable Unit 
Shallow Soils and Castle Hayne Aquifer Study (ES .E, Inc., April 1992). 
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Table 4-6 

Summary of Fluid Level Measurements 

Pridr to the Start of the Constant Rate Pump Test 

February 6,1993 

Hadnot Point Industrial Area 

CTO-017 

Date Time 
Well 

Number 

2/02/93 07:50 RW-1 
2f 02/93 07:55 P-l 
z/02/93 07:5 1 P-2 
2/02/93 07:59 HPGW24-1 
2/02/93 08:07 HPGW24-2 
2/02/93 08: 12 HPGW24-3 
2/02/93 09:20 HPGW21 
2/02/93 09:3 1 HPGW22-1 
2/02/93 09:40 HPGW22-2 
2/02/93 09:07 HPGW22 
2/02/93 08:55 HPGW23 

* * HPGW25 
2/02/93 08:45 HPGW30-2 
2/02/93 08:39 HPGW30-3 

Depth to 
Top of Casing Groundwater Groundwater 

Elevation (feet below Elevation 
(feet above MSL) top of casing) (feet above MSL) 

33.22 7.45 25.77 
30.67 7.30 23.37 
32.34 5.10 27.24 
32.31 7.30 25.01 

I 33.73 12.75 20.98 

(MSL) - Mean Sea Level 
* - Not initially measured 

Top of casing elevations for RW-1, Pl , P2, HPIA 24- 1, HPIA 24-2 
and HPIA 24-3 were taken by James B.Stewart and Associates 
during February 1993. The remaining elevations were taken from the 
Remedial Action Report For Hadnot Point Industrial Area Operable Unit 
Shallow Soils and Castle Hayne Aquifer Study (E.S.E, Inc., April 1992). 
April 1992). 
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The SE-1000C (Wells HPGW24-3, HPGW24-2, HPGW24-1 and piezometer P-2) was 

programed according to the following schedule: 

Elapsed Time Sampling Interval 
) O-2 seconds 0.2 seconds 
b 2-120 seconds 5.0 seconds 
) Z-10 minutes 0.5 minutes 
k lo-100 minutes 2 .O minutes 
b loo-end 10.0 minutes 

Test Operation 

The constant rate aquifer pump test began on February 2,1993, at lo:05 AM. Over the length 

of the 72.5 hour drawdown phase of the aquifer test, a total of 5,312 gallons of groundwater 

were produced for an average flow rate of 1.22 gpm. Flow rate measurements recorded for the 

recovery well are provided in Appendix B. 

Test flows were continually monitored during the drawdown phase. Difficulty was 

experienced achieving a constant flow rate of 1.2 gpm. Flow rates ranged from .6 gpm to 1.6 

gpm. As flows began to deviate from 1.2 gpm by more than .25 gpm the 3/4 inch gate valve was 

appropriately adjusted. 

The groundwater levels and the maximum drawdowns measured in the recovery well 

piezometers and monitoring wells, at an elapsed time of approximately 1,260 minutes are 

provided in Table 4-7. Drawdown data obtained by the data loggers is presented in 

Appendix C . 

Upon termination of the drawdown phase of the test on February 5,1993 at lo:45 AM, both 

data loggers were set to monitor recovery data using the same scale that was used for the 

drawdown phase of the test. This data are provided in Appendix D and are summarized in 

Table 4-8. 

All extracted groundwater was pumped through the pilot-scale treatment system before being 

released into the HPIA sanitary system. The capacity of the mobile pilot-scale treatment 

system was adequate to treat the groundwater as it was discharged and no additional liquid 

storage was needed. 
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Table 4-7 

Summary of Maximum Drawdowns During Constant Rate Aquifer Test 

CTO-017 

Well Datum(TOC) Initial Final Drawdown Initial Final 

Number Elevation Depth to Depth to Groundwater Groundwater 

(feet,MSL) Groundwater Groundwater Elevation Elevation 

w> (f=t> (f=t) (feet, MSL) (feet, MSL) 

RW- 1 33.22 7.45 20.87 13.42 25.77 12.35 
P-l 30.67 7.30 7.92 0.62 23.37 22.75 
P-2 32.34 5.10 6.96 1.86 27.24 25.38 

HPGW24-1 32.31 7.30 8.17 0.87 25.01 24.14 
HPGW24-2 33.73 12.75 12.89 0.14 20.98 20.84 
HPGW24-3 32.80 13.00 13.16 0.16 19.80 19.64 
HPGW21 33.59 10.70 10.70 0.00 22.89 22.89 
GW22- 1 31.52 9.59 9.56 0.00 21.93 21.96 
GW22-2 28.84 8.47 8.56 0.09 20.37 20.28 

HPGW22 32.35 7.00 7.30 0.30 25.35 25.05 
HPGW23 32.09 9.75 9.86 0.11 22.34 22.23 
HPGW25 32.58 7.08 7.34 0.26 25.50 25.24 

HPGW30-2 29.75 9.55 9.68 0.13 20.20 20.07 
HPGW30-3 29.72 9.60 9.44 0.00 20.12 20.28 

_- 
Notes: 

(MSL) - Mean Sea Level 

(TOC) - Top of Casing 

Top of casing elevations for RW- 1, Pl , P2, HPIA 24- 1, HPIA 24-2 

and HPIA 24-3 were taken by James B.Stewart and Associates 

during February 1993. The remaining elevations were taken from the 
Remedial Action Report For Hadnot Point Industrial Area Operable Unit 

Shallow Soils and Castle Hayne Aquifer Study (E.S.E, Inc., April 1992). 
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Table 4-8 

Summary of Fluid Level Measurements After Recovery 

February 6,1993 

Hadnot Point Industrial Area 

CTO-017 

Depth to 
Top of Casing Groundwater Groundwater 

Well Elevation (feet below Elevation 
Date Time Number (feet above MSL) top of casing) (feet above MSL) 

2/06/93 10:34 RW-1 33.22 7.78 25.44 
2/06/93 10:44 P-l 30.67 7.48 23.192 
2106193 10:34 P-2 30.68 5.45 25.226 
2106193 10:44 HPGW24-1 32.82 7.53 25.287 
2106193 10:44 HPGW24-2 33.75 12.77 20.985 
2/06/93 10:44 HPGW24-3 32.34 13.05 19.294 
2106193 1O:Ol HPGW21 33.59 10.66 22.93 
2/06/93 lo:08 GW22-1 31.52 9.42 22.1 

. 2/06/93 10: 12 GW22-2 28.84 8.46 20.38 
2/06/93 09:46 HPGW22 32.35 7.46 24.89 
2/06/93 09:38 HPGW23 32.09 9.72 22.37 
2/06/93 09:08 HPGW25 32.58 9.60 22.98 
2/66/93 9:30 HPGW30-2 29.75 9.60 20.15 
2/06/93 09:30 HPGW30-3 29.72 9.64 20.08 

Notes: 
(MSL) - Mean Sea Level 
Top of casing elevations for RW-1, Pl , P2, HPIA 24-1, HPIA 24-2 and HPIA 24-3 
were taken by James B.Stewart and Associates during February 1993. The remaining 
elevations were taken from the Remedial Action Report for Hadnot Point Industrial 

Area Operable Unit Shallow Soils and Castle Hayne Aquifer Study (E.S.E., Inc., 
April 1992). 
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4.3.1.2 Pilot-Scale Treatabilitv Testing 

Groundwater pumped from recovery well RW-1 during the aquifer pump test was discharged 

to a pilot-scale treatment system. This treatment system was mobilized and setup along side 

the recovery well and adjacent to Building 904, as shown on Figure 4-3. Effluent from the 

treatment system was discharged to the &inch sanitary sewer line at the south end of 

Building 902. Final discharge of the treated groundwater was through the HPIA Sewage 

Treatment Plant (SIP). 

! 

The pilot-scale treatment system consisted of an oil/water separator, an air stripper, and a 

carbon adsorption tank as shown schematically on Figure 4-4. The oil/water separator 

consisted of two, 350-gallon FRP tanks connected in series. A 300-gallon steel surge tank was 

placed downstream of the oil/water separator and equipped with an electric sump pump and 

float switch to discharge water to the air stripper. The air stripper was a shallow tray-style 

stripper consisting of two trays and equipped with a one horsepower, 625 cubic feet per minute 

(CFM) air blower. The holding capacity of the air stripper tank was 400 gallons. Hydrostatic 

pressure caused by influent from the oil/water separator surge tank forced effluent from the 

air stripper to the carbon adsorption tank. The carbon adsorption unit was a single tank with 

800 pounds of activated carbon manufactured by Hadley Industries. Effluent from the carbon 

adsorption unit was discharged to the HPIA sanitary sewer system. 

4.3.2 Sampling and Analysis 

A sampling and analysis program was conducted during the duration of the aquifer pump test 

and pilot-scale treatability study in order to quantify the effectiveness of the various 

treatment components. This program included chemical analysis for volatile organics, metals, 

and engineering parameters, as well as multi-concentration acute toxicity testing. Table 4-9 

summarizes the analytical requirements of the pilot-scale study. 

Samples were collected at the start-up, at regular intervals (approximately 12 hours), and at 

completion of the aquifer pump test. These samples were collected from sampling ports at the 

following locations: 

l Influent to the air stripper 

l Effluent from the air stripper 

l Effluent from the carbon adsorption 
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Table 4-9 

Pilot-Scale Treatability Testing Analytical Requirements Summary Table 

Parameter 

Practical Sample Volume Container Sample Holding 

Method Quantitation Requirement Type Preservation Time 

Limit 

(w/l) 

Purgeable Halocarbons 

EPA 601 3x4Oml 

Glass; 

Teflon 

Lined 

Septum 

Cool to 4 c 14 Days 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Purgeable Aromatics 

Benzene 

Chlorobenzene 

1 ,ZDichlorobenzene 

1,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Ethylbenzene 

Toluene 

3 x 40 ml 

Glass; 

Teflon 

Lined 

Septum 

Cool to 4 c 

HCltopH < 2 

14 Days 

427 



Parameter 

Table 4-9 (continued) 

Pilot-Scale Treatability Testing Analytical Requirements Summary Table 

Practical Sample Volume Container Sample Holding 

Method Quantitation Requirement Type Preservation Time 

Limit 

Wl) 

Target Analyte List Metals 

I I 
Aluminum EPA 200.7 40 

Antimony EPA 204.2 2 

Arsenic EPA 206.2 5 

Barium EPA 200.7 2 

Beryllium EPA 200.7 2 

Cadmium EPA 213.2 1 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

EPA 200.7 

EPA 215.1 

EPA 218.2 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Nickel IEPA 200.7 1 20 

500 ml 

Vanadium IEPA 200.7 1 
I I 

Zinc 1 EPA 200.7 1 50 ) 

Plastic 

I Ammonia IEPA 350.2 1 100 1 500 ml 1 Plastic 

Bicarbonate 

Carbonate 

Chloride 

Hardness 

I  

SM 403140 1000 500 ml Plastic 

SM 403140 1000 500 ml Plastic 

EPA 325.2 1000 250 ml Plastic 

EPA 130.2 1000 150 ml Plastic 

Coolto4C 

HN03 to pH < 2 

180 Days 

Except 

Mercury a 

28 Days 

Cool to 4 c 

Nitrate/Nitrite EPA 353.2 10 250 ml Plastic 

Oil and Grease EPA 413.1 2000 1000 ml Glass 

Total Dissolved Solids EPA 160.1 1000 250 ml Plastic 

Total Suspended Solids EPA 160.2 1000 250 ml Plastic 

1 
Aquatic Toxicity Bioassays 

Multi-Concentration EPA16001 NA 2000 ml Plastic Cool to 4 c 36 How 

Acute Toxicity 4-90-027 

4-28 



Samples from these three locations were analyzed for volatile organics (EPA Method 601/602) 

and inorganic using CLP protocol, Level III data quality. 

Samples were also collected at start-up and completion of. the aquifer pump test from the 

influent and effluent from the oil/water separator and analyzed for oil and grease. Additional 

samples were taken at this time from the influent to the air stripper and analyzed for 

engineering parameters, including ammonia, carbonate, bicarbonate, chlorides, total 

dissolved solids, total suspended solids, hardness, nitrate, nitrite, and PH. 

One of the seven rounds of samples taken from the influent and effluent to the carbon 

adsorption unit also underwent a 48 hour test for multi-concentration acute toxicity using 

fathead minnows (Pimephales promelas) as the test organism. 

4.4 Data Management 

Due to the quantity of data to be collected during the treatability study, the way the data was 

documented was vital. The following guidelines were used in the documentation of samples 

and general observations. 

Five types of documentation were used in tracking and shipping analytical samples: 

l Field logbook; 

l Sample labels; 

l Chain-of-custody records; 

l Custody seals; and 

l Commercial carrier air bills. 

The label for each sample bottle contained the following information: 

0 Site name; 

l Sample number; 

l Monitoring well I.D. number; 

l Date and time of collection; 

l Sample type (grab or composite); 

0 Preservatives; 
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1: 

l Sample matrix; and, 

0 Samplers initials. 

Additionally, the following items also were entered: 

l Date and time; 

l Name of field personnel on site; 

l Names of visitors on site; 

l Field conditions; 

l Description of activities; 

l Sampling remarks and observations; 

l QA/QC samples collected; and, 

l Sketch of sample location and site conditions. 

Custody of the samples were maintained by field personnel from the time of sampling until the 

time they were forwarded to the analytical laboratory, Halliburton NUS Environmental 

Corporation. The sample custody was documented using Chain-of-Custody (COC) records 

which were completed by field personnel. These were complete in waterproof ink and 

accompanied each cooler forwarded from the site to the laboratory. Any errors in the COC 

record were not erased. Instead, a line was drawn through the error and initialed by the person 

completing the form. The original COC was placed in a sealable plastic bag, placed in the 

appropriate cooler, and secured to the cooler’s lid. 

Two sample coolers were shipped by commercial air carrier and secured with custody seals so 

that the seals would be broken if the cooler was opened. The commercial air carrier did not 

sign the COC record because the custody seals remained intact and the COC record stayed in 

the cooler. Prior to shipping the completed air bill was secured to lid of the cooler. 

The laboratory maintained internal logbooks and records that provide a custody record during 

sample preparation and analysis. 
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4.5 Deviations from the Work Plan 

4.5.1 Bench-Scale Study 

Based on the sample characterization results (presented in Section LO), it was determined 

that chemical treatment (metals precipitation jar tests) would not be necessary as proposed in 

the Work Plan because the metals of concern were primarily associated with the suspended 

solids. However, because addition of appropriate polymers can enhance the coagulation and 

flocculation of solid particles, agglomeration of smaller particles and subsequent settling of 

solids, evaluation of cationic/anionic polymer addition was included in the treatability study. 

4.5.2 Pilot-Scale Study 

Based on the results of the step-drawdown test (Section 4.3.1.1.21, a flow rate of 1.5 gpm was 

selected for the constant rate aquifer test, which was less than the anticipated production of 

5 gpm projected in the Work Plan. The treatment equipment proposed in the Work Plan 

(Oil/Water Separator, Air Stripper, Carbon Adsorption Unit) were provided, and the Sampling 

and Analysis Plan was followed. Due to the low flow rate, retention time through the stripper 

was 333 percent greater than anticipated in the Work Plan. 



5.0 RESULTS AND DISCUSSION 

5.1 Bench-Scale Studies 

The results of the bench-scale studies performed to determine the pretreatment requirements 

(oil and grease, suspended solids, and metals removal) for the HPIA groundwater are 

presented and discussed in the sections below. Raw analytical data for all of the bench-scale 

tests is included in Appendices E, F, and G. Recommendations for pretreatment equipment of 

the HPIA groundwater prior to organics removal are also discussed. 

5.1.1 HPIA Groundwater Characteristics 

The groundwater sample from the HPIA was analyzed for metals and other engineering 

parameters in order to define contamination levels and determine pretreatment requirements. 

Engineering parameter analyses including TSS, TDS, hardness, and alkalinity are presented 

on Table 5-1. Total and dissolved metals analyses for groundwater characterization are 

presented on Table 5-2. For comparison purposes, North Carolina criteria for groundwater 

and surface water as well as Federal Drinking Water Primary and Secondary Maximum 

Contaminant Levels (MCLs) also are presented on Table 5-2. 

Of the engineering parameters, only TSS appears to be of potential concern. The groundwater 

characterization sample showed 910 mg/L TSS which would rapidly foul treatment system 

piping and equipment. Other subsequent treatability samples showed lower levels of TSS, 

however even at these 60 to 100 mg/L levels significant system fouling would result. 

Therefore, it is necessary to remove the suspended solids up-front via some form of physical 

treatment (e.g., flocculation, settling, filtration). 

Analyses showed that a significant proportion of the metals concentrations are associated with 

the suspended solids. The following metals exceeded at least one of the discharge criteria 

listed on Table 5-2 on a total constituent basis: aluminum, chromium, iron, lead, manganese, 

and zinc. However, once the suspended material is removed, the resulting dissolved metals 

are likely to be acceptable for discharge. Although dissolved zinc levels slightly exceeded the 

NC surface water discharge criteria, it is believed that this criteria would not apply as long as 

the groundwater is discharged to the HPIA STP, as anticipated. Therefore, Baker believes 

that pretreatment to remove metal-laden particles and not dissolved metals would be 

required. 
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Table 5-l 
HPIA Groundwater Sample Characterization Analyses: 

Engineering Parameters 

Parameter Concentration 1 

Ammonia (as N) 
Alkalinity, Bicarbonate (as CaC03) 
Alkalinity, Carbonate (as CaC03) 
Alkali&y, Total (as CaC03) 
Chloride (as Cl) 
Hardness, Total (as CaC03) 
Nitrate/Nitrite 
Nitrite (as N) 
Total Dissolved Solids 
Total Suspended Solids 
Oil and Grease 

35 
0 

35 
22 
65 

KO.1 
co.02 

110 
910 

6 



Table 5-2 
HPIA Groundwater Sample Characterization Analyses: 

Total and Dissolved Metals 

I I Total 1 Dissolved I Primary/Secondarv 1 NC Ground- 1 NC Surface I 

I Parameter I Metals I Metals 1 Drinking Water M&s I Water Criteria I Water Criteria (3) 1 

Aluminum 

Antimony 
Arsenic 

Barium 
Beryllium 

Cadmium 

Calcium 
Chromium 

Cobalt 
Copper 
Iron 

Lead 

Magnesium 
Manganese 

Mercury 

Nickel 

Potassium 
Selenium 

Silver 

Sodium 
Thallium 

Vanadium 
Zinc 

(ug/L) @g/L) @g/L) (ug/L) @g/L) 
25900 35.0 B 50 to 200 - (2) 

20 u (1) 20.0 u 6 
9.7 B (1) 2.0 u 50 50 50 

78.0 B 146 B 2000 1000 
1.0 B 1.0 u 4 65 
5.0 u 5.0 u 5 5 2 

18600 15000 
32.0 10.0 u 100 50 50 

8.0 U 8.0 U 
14.0 B 2.0 u 1300 1000 7 

26400 31.0 B 300 300 1000 
22.4 1.0 u 15 (4) 50 25 

3100 B 1530 B 
84.0 24.0 50 50 

0.20 u 0.20 u 2 1.1 0.012 

22.0 B 20.0 u 100 150 88 

2330 B 830 B 
1.5 B 1.0 u 50 10 5 

3.0 u 3.0 u 100 50 0.06 

8620 9910 
2.0 u 2.0 u 2 

73.0 4.0 u - 

40.0 57.0 :- 5000 5ow 50 

NOTES: 

(1) CONCENTRATION QUALIFIERS: 

B t entered if the reported value was obtained from a reading cat was less than the Contract Required 
Detection Limit (CRDL) but greater than or equal to the Instrument Detection Limit (IDL). 

U = entered if the analyte was analyzed for but not detected, quantitation limit reported. 

(2) *-* = No standard established. 

(3) Protection of Aquatic Life. 

(4) MCL is action level for public water supply systems. 



5.1.2 Oil/Water Separation Tests 

Free phase oil was visible in the treatability study samples. Although the characterization 

analyses showed O&G to be only 6 mg/L (less than the 10 mg/L specified in the Work Plan), 

visible oil sheens are not typically acceptable for discharge and, consequently, an oil/water 

separation test was performed. Analytical results of test samples are presented in Table 5-3. 

The oil/water separation test indicated that at 28°C (82°F) most of the oil in the groundwater 

was free phase and not emulsified. Removal of this oil to below detection limits within a 

reasonable time frame (less than sixty minutes) appears to be possible in a conventional 

oil/water separator. In addition, an oil water separator could be used to remove some of the 

suspended material from the groundwater. 

The data in Table 5-3 is not extensive or diverse enough to be able to determine an actual rate 

of oil removal. However, enough information has been generated to be able to conceptually 

design an oil/water separator. 

5.1.3 Solids Settling 

Generally sand and multi-media filters are designed for the anticipated hydraulic capacity 

and a suspended solids concentration of 30 to 50 mg/L in the influent. The levels of suspended 

solids in the HPIA groundwater samples taken to date appear to be excessive for cost-effective 

direct filtration of the groundwater. 

Settling of some of the suspended material may serve to reduce much of the load to a filter, 

possibly even eliminating the need for the filter itself. Therefore, bench-scale settling tests 

discussed in Section 4.2 were performed to investigate the extent of physical treatment 

required. Qualitative tests to determine an adequate polymer and optimum polymer dosage 

rate were performed. Subsequently, settling tests using both raw groundwater and 

groundwater flocculated with polymers were performed. 

Qualitative polymer addition tests using both a cationic and an anionic polymer showed good 

results in each case. However, the anionic polymer (Armstrong Al%) appeared to perform 

slightly better than the cationic polymer (Calgon POLE-Z 692). For the settling tests, the 

anionic polymer at an optimum dosage level of 2 mg/L was selected. 

\ 
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TABLE 5-3 

OIL/WATER SEPARATION BENCH-SCALE TEST 
ANALYTICAL RESULTS 

I 

Time 
(minutes) 

Oil and Grease 
(mg/L) 

6 

<3 

4 

<3 

Sample Temp. 
(“Cl 

NA 

28 

28 

28 
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The TSS results associated with the settling tests for the raw and polymer enhanced 

groundwater are presented on Table 5-4. Clearly, polymer addition had a significant impact 

on the settling rate of the suspended particles. The residual suspended solids concentration of 

the raw sample following 60 minutes of quiescent settling was roughly equivalent to the 

residual suspended solids concentration of the polymer enhanced sample after only 5 to 10 

minutes (about 25 mg/L), even with a 50 percent higher initial TSS reading in the initial 

polymer aliquot. After 30 minutes of settling, the polymer enhanced sample TSS 

concentration fell below 20 mgL 

Samples of water were extracted for metals analyses (aluminum, arsenic, chromium, iron and 

lead) after 60 minutes of settling for the raw sample and 30 minutes for the polymer enhanced 

sample. These analyses are presented on Table 5-5. Comparing these values to water quality 

criteria presented previously (Table 5-2) one can see that aluminum and iron levels were not 

reduced. However, these levels probably reflect naturally-occurring levels for the site. In this 

case, settling alone does not appear to be adequate, and a combination of flocculation, settling 

and filtration will be required. 

Once the on site treatment plant is in place and the groundwater extraction wells are 

developed (i.e., operating), much of the suspended material that was present in the treatability 

study samples may not be present in treatment plant influent. In fact, this phenomenon was 

apparent in the pilot-scale testing, when TSS levels were measured to be less than 10 ppm. 

5.1.4 QAIQC 

Quality Assurance/Quality Control samples were taken during the bench-scale treatability 

testing to ensure that analytical results are reliable for design purposes. Duplicate raw and 

filtered groundwater samples for the characterization study were taken. Also, a duplicate 

oil/water separation study sample was collected at the 60 minute mark in the test and a 

duplicate initial sample for the settling tests was analyzed for TSS, aluminum, arsenic, 

chromium, iron, and lead. In addition, two trip blanks prepared by the laboratory were 

analyzed. No unusual variances were observed in any of the QA/QC samples. The QA/QC 

results are included in Appendix H. 
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TABLE 5-4 

SOLIDS SETTLING TESTS: SUSPENDED SOLIDS 
CONCENTRATION AS A FUNCTION OF TIME 

Total Suspended Solids (mg/L) 

Settling Time 
(minutes) 

0 

5 

10 

15 

20 

30 

60 

Raw Sample 

62 

-- 

48 

-- 

35 

32 

25 

Sample with 
Polymer at 

2 mgiL 

62 

28 

27 

20 

__ 

16 

__ 
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Table 5-5 
Solids Settling Tests: Total Metals and TSS Concentrations 

Parameter 

Aluminum 
Arsenic 

Units 

Chromium 
Iron 
Lead 
TSS 

w/l 
us/l 

Raw Initial 
Sample 

Concentration 
Raw Sample After Sample with Polymer 

60 Min. Settling at 2 mg/l After 
Xl Min Sdilirfi VW * . . a .  .  .  -  -  .  .  .  .  .  ‘3 

2780 2290 282 
< 4.0 c 4.0 < 4.0 

nn 4n .Y inn q/l b ,“.” 

ug/l 8;:O 6:;O 2310 
w/l 4.4 3.2 11 
mg/l 62 25 16 
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5.2 Pilot-Scale Study 

5.2.1 Data Analysis and Interpretation 

5.2.1.1 Analysis of Waste Stream Characteristics 

Previous studies indicate that the shallow groundwater is contaminated primarily with fuel- 

related compounds, benzene, 1,2-dichloroethene (1,2-DCE), trichloroethene (TCE), solvents 

and metals, such as antimony, arsenic, beryllium, chromium, iron, lead, manganese, mercury, 

and nickel. Prior to this study, the most recent shallow groundwater data was collected in 

January 1991 by ESE. This data is similar to the results of earlier studies with the exception 

that the compound concentrations from the January data were generally lower than the 

concentrations identified in the earlier studies. Table 5-6 presents the summary of the 1991 

shallow aquifer groundwater data with respect to the contaminants of concern. 

Groundwater samples taken for the bench-scale study were analyzed for metals and other 

engineering parameters. The results of these analyses are discussed in Section 5.1.1 of this 

report. Based on the sample characterization results, it was determined that the metals of 

concern were primarily associated with the suspended solids. 

Groundwater samples were taken for the pilot-scale treatability study from the influent to the 

air stripper. Based on the analytical results (presented in Section 5.2.1.21, the characteristics 

of the waste stream flowing into the pilot-scale treatment system were similar to the results of 

earlier studies, with the exception of the presence of vinyl chloride in the groundwater. The 

presence of vinyl chloride, which had not been detected in previous investigations, was 

unexpected and may possibly be the result of the microbial decomposition of the chlorinated 

compounds of concern. 

5.2.1.2 Analysis of Treatabilitv Studs Data 

This section of the report presents the results of the chemical analysis and toxicity testing 

from the pilot-scale treatability study. A discussion of the results in relation to the test 

objectives is also provided. Laboratory data from the pilot-scale study is attached to this report 

in Appendix I. The results are presented by parameter in Tables 5-7 through 5-21, organized 

to show the change in contaminant level across the air stripper and carbon adsorption unit. 
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SUMMARY 
5-6 

OF CONTAMINANTS OFCONCERN DETECTED INTHE SHALLOW Gl .__..I . ..--Y’.x.vZVA”L. 

Potential 
Contaminants of HPGWl HPGWZ 

Concern 
HPGWB HPGW4-1 HPGW5 HPGWG HF’GW7 HPGW8 HPGWS-1 HPGWlO HPGWI .l HPGW12 HPGWl3 HPGW14 HPGW15 

I I 
voc (Nm 

I I I 

Benzene 5 < 5 < 
I 

K < 
- - 

5 
- 

< 
_ 

K Y 6 . * / ” . iT / 

;:: 
a 5 < 5 c 5 < < 

12Dichloroethene 
5 5 < 5 < 5 < 5 < 

73 10 < 10 < 5 < 5 < 5 c t i .c 
Trichioroethene 91 5 5 ., 

‘.200 5 < 5 < 5 < 5 < 5 < 7 
< < 0.9 J 5 < 5 < 5 < 2 51 1; LOO0 5 < 5 < 

Inoraanics (u&T,) 
5 < 5 < 5 < 4 J 

, chro;ilm- -re’-I , I I I 
I I 

87 643 167 lR7 I IR a I ,,,,I ,,A #?. ,I n-1 n._ -.^ --- .̂  ̂ --- . 
Iron 

Lead 

__._ - 1 . .  

64100 34800 10400 

16.6 29.4 11.4 
Manganese 1 168 1 77 1 53.9 1 

1 Antimony I 13.3 < 1 15.6 B 1 46.5 B7 

*“I Y.” Y AU=” i)J.o 31.0 00.4 31U 14u m.5 48.Y 127 21.4 
100000 3100 265000 65700 40900 19800 119000 31800 5600 33500 87200 4800 

66.6 13.6 60.7 112 64.1 128 186 45.2 15.7 9 66.5 16.6 
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Table 5-7 

Summary of Analytical Results 

Benzene 

CTO-017 

Location/Sample Name 

After Oil/Water After Air Stripper After Carbon 

Sampling Separator Filter 

Interval Sample OW Sample AS Sample CF 

I ug/L ug/L ug/L 
1 4 5 <2 
2 3 3 <2 
3 3 3 <2 
4 3 <2 <2 
5 3 <2 <2 

I 
6 3 <2 <2 
7 3 <2 <2 

Duplicate 3 2 <2 

Notes: 

(1) A sample interval was a 12 hour period. This test 
consisted of seven consecutive 12 hour sampling intervals. 

(2) Samples were collected during the first 4 hours of a sampling 
interval. 

(3) If the qualifier “U” is present, the analyte was analyzed for 
but not detected. 

(4) If the qualifier “B” is present, the reported value was obtained 
from a reading that was less than the Contract Required 
Detection Limit (CRDL), but, greater than or equal to the 
Instrument Detection Limit (IDL). 

(5) If the qualifier “D” is present, the result was obtained from an 
analysis performed at a secondary dilution. 
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Table 5-8 
Summary of Analytical Results 

Trans-1-2,Dichloroethene (DCE) 

CTO-017 

Location/Sample Name 

After Oil/Water After Air Stripper After Carbon 

Sampling Separator Filter 

Interval Sample OW Sample AS Sample CF 

ug/L ug/L ug/L 

1 <40 D 6 <2 

2 40 <2 <2 

3 <40 D <2 <2 

4 <40 D <2 <2 

5 <40D <2 <2 

6 <40D <2 <2 

7 <40D <2 <2 

I Duplicate 1 <40 D I <2 I <2 

Notes: 

(1) A sample interval was a 12 hour period. This test 

consisted of seven consecutive 12 hour sampling intervals. 

(2) Samples were collected during the first 4 hours of a sampling 

interval. 

(3) If the qualifier “U” is present, the analyte was analyzed for 

but not detected. 

(4) If the qualifier “B” is present, the reported value was obtained 

from a reading that was less than the Contract Required 

Detection Limit (CRDL), but, greater than or equal to the 

Instrument Detection Limit (IDL). 

(5) If the qualifier “D” is present, the result was obtained from an 

analysis performed at a secondary dilution. 
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Table 5-9 

Summary of Analytical Results 

Ethylbenzene 

CTO-017 

Location/Sample Name 
After Oil/Water After Air Stripper After Carbon 

Sampling Separator Filter 
Interval Sample OW Sample AS Sample CF 

ug/L ug/L ug/L 

1 4 17 <2 

2 <2 14 3 I 
I 3 I 2 <2 

I 4 <2 <2 <2 

5 <2 <2 <2 
6 <2 <2 <2 
7 <2 <2 <2 

Dunlicate <2 13 3 
Notes: 

(1) A sample interval was a 12 hour period. This test 
consisted of seven consecutive 12 hour sampling intervals. 

(2) Samples were collected during the first 4 hours of a sampling 
interval. 

(3) If the qualifier “U” is present, the analyte was analyzed for 
but not detected. 

(4) If the qualifier “B” is present, the reported value was obtained 
from a reading that was less than the Contract Required 
Detection Limit (CRDL), but, greater than or equal to the 
Instrument Detection Limit (IDL). 

(5) If the qualifier “D” is present, the result was obtained from an 
analysis performed at a secondary dilution. 

5-13 



Table 5-10 

Summary of Analytical Results 

Trichloroethene (TCE) 

CTO-017 

I I Iocation/SamDle Name I 
After Oil/ Water 

I 
After Air Stripper After Carbon 

Sampling Separator Filter 

Interval Sample OW Sample AS Sample CF 

ug/L ug/L ug/L 
1 <2 <2 <2 
2 160 D <2 <2 

3 180 D <2 <2 

4 190 D <2 <2 
5 180 D <2 <2 

6 180 D <2 <2 

7 120 D <2 <2 

8 180 D <2 <2 

Notes: 
(1) A sample interval was a 12 hour period. This test 

consisted of seven consecutive 12 hour sampling intervals. 
(2) Samples were collected during the first 4 hours of a sampling 

interval. 
(3) If the qualifier “U” is present, the analyte was analyzed for 

but not detected. 
(4) If the qualifier “B” is present, the reported value was obtained 

from a reading that was less than the Contract Required 
Detection Limit (CRDL), but, greater than or equal to the 

Instrument Detection Limit (IDL). 
(5) If the qualifier “D” is present, the result was obtained from an 

analysis performed at a secondary dilution. 
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Table 5-11 

Summary of Analytical Results 
Tolulene 
CTO-017 

Location/Sample Name 
After Oil/Water After Air Stripper After Carbon 

Sampling Separator Filter 

Interval Sample OW Sample AS Sample CF 

ug/L ug/L ug/L 
1 5 25 <2 
2 5 10 2 
3 5 9 <2 
4 5 8 <2 
5 6 10 3 
6 10 10 4 
7 12 11 10 
8 9 13 4 

Notes: 
(1) A sample interval was a 12 hour period. This test 

consisted of seven consecutive 12 hour sampling intervals. 
(2) Samples were collected during the first 4 hours of a sampling 

interval. 
(3) If the qualifier “II” is present, the analyte was analyzed for 

but not detected. 
(4) If the qualifier “B” is present, the reported value was obtained 

from a reading that was less than the Contract Required 
Detection Limit (CRDL), but, greater than or equal to the 
Instrument Detection Limit (IDL). 

(5) If the qualifier “D” is present, the result was obtained from an 
analysis performed at a secondary dilution. 
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Table 5-12 

Summary of Analytical Results 

Vinyl Chloride 

CTO-017 

Location/Sample Name 
After Oil/Water After Air Stripper After Carbon 

Sampling Separator Filter 

Interval Sample OW Sample AS Sample CF 

ug/L ug/L ug/L 

1 270 D <5 <IS 

2 290 D <5 <5 

3 320 D <5 <5 

4 330 D <5 <5 

5 350 D <5 <5 

6 360 D <5 <5 

I 7 336 D <5 <5 

8 340 D <5 <5 

Notes: 

(1) A sample interval was a 12 hour period. This test 
consisted of seven consecutive 12 hour sampling intervals. 

(2) Samples were collected during the first 4 hours of a sampling 
interval. 

(3) If the qualifier “U” is present, the analyte was analyzed for 
but not detected. 

(4) If the qualifier “B” is present, the reported value was obtained 
from a reading that was less than the Contract Required 
Detection Limit (CRDL), but, greater than or equal to the 
Instrument Detection Limit (IDL). 

(5) If the qualifier “D” is present, the result was obtained from an 
analysis performed at a secondary dilution. 
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Table 5-13 
Summary of Analytical Results 

Antimony 
CTO-017 

Location/Sample Name 

After Oil/Water After Air Stripper After Carbon 

Sampling Separator Filter 

Interval Sample OW Sample AS Sample CF 

ug/L ug/L ug/L 

1 10 u 10 u 26.5 B 

2 10 u 10 u 10 u 

3 10 u ‘1ou 10 u 

4 10 u 10 u 10 u 

5 .lO u 10 u 10 u 

6 10 u 10 u 10 u 

7 10 u 10 u 10 u 

Duplicate 10 u 10 u 10 u 

g 
(1) A sample interval was a 12 hour period. This test 

consisted of seven consecutive 12 hour sampling intervals. 
(2) Samples were collected during the first 4 hours of a sampling 

interval. 

(3) If the qualifier “U” is present, the analyte was analyzed for 
but not detected. 

(4) If the qualifier “B” is present, the reported value was obtained 
from a reading that was less than the Contract Required 
Detection Limit (CRDL), but, greater than or equal to the 
Instrument Detection Limit (IDL). 

(5) If the qualifier “D” is present, the result was obtained from an 
analysis performed at a secondary dilution. 
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Table 5-14 
Summary of Analytical Results 

Arsenic 
CTO-017 

f -?  

:  

Location/Sample Name 
After Oil/Water After Air Stripper After Carbon 

Sampling Separator Filter 
Interval Sample OW Sample AS Sample CF 

ug/L ug/L ug/L 
1 2u 15.4 137 
2 2u 2u 11.1 
3 2u 2u 9.1 B 
4 2u 2u 7.9 B 
5 2u 2u 2 
6 2u 2u 5.9 B 

7 2u 2u 2B 

8 2u 2u 7B 

Notes: 
(1) A sample interval was a 12 hour period. This test 

consisted of seven consecutive 12 hour sampling intervals. 
(2) Samples were collected during the first 4 hours of a sampling 

interval. 
(3) If the qualifier “II” is present, the analyte was analyzed for 

but not detected. 
(4) If the qualifier “B” is present, the reported value was obtained 

from a reading that was less than the Contract Required 
Detection Limit (CRDL), but, greater than or equal to the 
Instrument Detection Limit (IDL). 

(5) If the qualifier “D” is present, the result was obtained from an 
analysis performed at a secondary dilution. 
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Table S-15 

Summary of Analytical Results 

Beryllium 

CT6017 

Location/Sample Name 
After Oil/Water After Air Stripper After Carbon 

Sampling Separator Filter 
Interval Sample OW Sample AS Sample CF 

ug/L ug/L ug/L 
1 1B 1u 1B 
2 1 1B 1u 
3 1u 1u 1B 
4 1U 1u 1B 
5 1u IU 1U 
6 1u 1u 1u 

7 1U 1u 1u 
Duplicate 1u 1U 1U 
Notes: 

(I) A sample interval was a 12 hour period. This test 
consisted of seven consecutive 12 hour sampling intervals. 

(2) Samples were collected during the first 4 hours of a sampling 
interval. 

(3) If the qualifier “U” is present, the analyte was analyzed for 
but not detected. 

(4) If the qualifier “B” is present, the reported value was obtained 
from a reading that was less than the Contract Required 
Detection Limit (CRDL), but, greater than or equal to the 

Instrument Detection Limit (IDL). 
(5) If the qualifier “D” is present, the result was obtained from an 

analysis performed at a secondary dilution. 
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Table 5-16 

Summary of Analytical Resdts 

Chromium 

CTO-017 

Location/Sample Name 
After Oil/Water After Air Stripper After Carbon 

Sampling Separator Filter 

Interval Sample OW Sample AS Sample CF 

ug/L ug/L ug/L 
1 10 u 10 u 19 
2 10 10 u 18 
3 1ou 10 u 23 
4 10 u 10 u 10 u 
5 10 u 10 u 10 u 
6 10 u 10 u 10 u 
7 10 u 10 u 10 u 
8 10 u 10 u 10 u 

Notes: 

(1) A sample interval was a 12 hour period. This test 
consisted of seven consecutive 12 hour sampling intervals. 

(2) Samples were collected during the first 4 hours of a sampling 
interval. 

(3) If the qualifier “U” is present, the analyte was analyzed for 
but not detected. 

(4) If the qualifier “B” is present, the reported value was obtained 
from a reading that was less than the Contract Required 
Detection Limit (CRDL), but, greater than or equal to the 
Instrument Detection Limit (IDL). 

(5) If the qualifier “D” is present, the result was obtained from an 
analysis performed at a secondary dilution. 
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Table 5-17 
Summary of Analytical Results 

Iron 
CTO-017 

Location/Sample Name 
After Oil/Water After Air Stripper After Carbon 

Sampling Separator Filter 

Interval Sample OW Sample AS Sample CF 

ug/L ug/L ug/L 
1 8,618 39,000 17,200 
2 7,740 8,340 13,200 
3 7,270 6,910 19,200 
4 7,390 6,590 2,730 
5 7,700 7,150 1,140 
6 7,570 6,790 4,760 
7 7,580 6,870 1,580 

Duplicate 7,540 6,690 3,140 
Notes: 

(1) A sample interval was a 12 hour period. This test 
consisted of seven consecutive 12 hour sampling intervals. 

(2) Samples were collected during the first 4 hours of a sampling 
interval . 

(3) If the qualifier “U” is present, the analyte was analyzed for 
but not detected. 

(4) If the qualifier “B” is present, the reported value was obtained 
from a reading that was less than the Contract Required 
Detection Limit (CRDL), but, greater than or equal to the 
Instrument Detection Limit (IDL). 

(5) If the qualifier “D” is present, the result was obtained from an 
analysis performed at a secondary dilution. 
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Table S-18 

Summary of Analytical Results 

Lead 

CTO-017 

Sampling 
Interval 

1 
2 
3 
4 
5 
6 
7 

Dunlicate 
Notes: 

Location/Sample Name 
After Oil/Water After Air Stripper After Carbon 

Separator Filter 

Sample OW Sample AS Sample CF 

ug/L ug/L ug/L 
52.0 80.0 13.4 
34.6 89.5 14.1 
25.2 45.0 23.6 
13.2 27.2 10.3 
17.6 11.6 3.7 
12.7 10.8 9.7 
9.4 18.2 5.0 
13.0 20.8 5.3 

(1) A sample interval was a 12 hour period. This test 
consisted of seven consecutive 12 hour sampling intervals. 

(2) Samples were collected during the first 4 hours of a sampling 
interval. 

(3) If the qualifier “II” is present, the analyte was analyzed for 
but not detected. 

(4) If the qualifier “B” is present, the reported value was obtained 
from a reading that was less than the Contract Required 
Detection Limit (CRDL), but, greater than or equal to the 

Instrument Detection Limit (IDL). 
(5) If the qualifier “D” is present, the result was obtained from an 

analysis performed at a secondary dilution. 
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Table 5-19 
Summary of Analytical Results 

Manganese 
CTO-017 

Location/Sample Name 

After Oil/Water After Air Stripper After Carbon 

Sampling Separator Filter 

Interval Sample OW Sample AS Sample CF 

ug/L ug/L ug/L 

1 56 199 191 

2 51 65 149 

3 46 57 193 
4 45 51 19 

5 46 51 83 

6 48 54 28 

7 46 51 7B . 

Duplicate 46 51 23 

Notes: 
(1) A sample interval was a 12 hour period. This test 

consisted of seven consecutive 12 hour sampling intervals. 
(2) Samples were collected during the first 4 hours of a sampling 

interval. 
(3) If the qualifier “U” is present, the analyte was analyzed for 

but not detected. 

(4) If the qualifier “B” is present, the reported value was obtained 
from a reading that was less than the Contract Required 
Detection Limit (CRDL), but, greater than or equal to the 
Instrument Detection Limit (IDL). 

(5) If the qualifier “D” is present, the result was obtained from an 
analysis performed at a secondary dilution. 
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Table 5-20 

Summary of Analytical Results 

Mercury 

CTO-017 

Location/Sample Name 
After Oil/Water After Air Stripper After Carbon 

Sampling Separator Filter 
Interval Sample OW Sample AS Sample CF 

ug/L ug/L ug/L 
1 2 u -2 u .2 u 
2 .2 u .2 u .2 u 

3 .2 u .2 u .2 u 
4 .2 u .2 u .2 u 
5 .2 u .2 u .2 u 
6 .2 u .2 u .2 u 
7 .2 u .2 u .2 u 

Duplicate 1 .2 u I .2 u I .2 u 
Notes: 

(1) A sample interval was a 12 hour period. This test 
consisted of seven consecutive 12 hour sampling intervals. 

(2) Samples were collected during the first 4 hours of a sampling 
interval. 

(3) If the qualifier “U” is present, the analyte was analyzed for 
but not detected. 

(4) If the qualifier “B” is present, the reported value was obtained 
from a reading that was less than the Contract Required 
Detection Limit (CRDL), but, greater than or equal to the 
Instrument Detection Limit (IDL). 

(5) If the qualifier “D” is present, the result was obtained from an 
analysis performed at a secondary dilution. 
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Table 5-21 

Summary of Analytical Results 

Nickel 

CT0417 

Location/Sample Name 
After Oil/Water After Air Stripper After Carbon 

Sampling Separator Filter 

Interval Sample OW Sample AS Sample CF 

ug/L ug/L ug/L 
1 20 u 23 28 

2 20 u 20 u 186 

3 20 u 20 u 33 
4 20 u 20 u 20 u 
5 20 u 20 u 20 u 
6 20 u 20 u 20 u 
7 20 u 20 u 20 u 

Duplicate 20 u 20 u 20 u 

Notes: 
(1) A sample interval was a 12 hour period. This test 

consisted of seven consecutive 12 hour sampling intervals. 
(2) Samples were collected during the first 4 hours of a sampling 

interval. 
(3) If the qualifier “U” is present, the analyte was analyzed for 

but not detected. 
(4) If the qualifier “B” is present, the reported value was obtained 

from a reading that was less than the Contract Required 
Detection Limit (CRDL), but, greater than or equal to the 
Instrument Detection Limit (IDL). 

(5) If the qualifier “D” is present, the result was obtained from an 
analysis performed at a secondary dilution. 
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The results of the chemical analysis indicate that trans-1,2-dichloroethene (DCE), 

trichloroethene (TCE), and vinyl chloride were consistently removed from the waste stream to 

non-detectable levels by the air stripper. Benzene, and to a lesser extent, toluene and 

ethylbenzene, remained in the waste stream after the air stripper at levels;oughly equivalent 

to the influent levels to the air stripper until the fourth sampling interval, when the levels 

consistently dropped to non-detectable levels. The initial levels may be attributable to 

equipment start-up inefficiencies. 

A review of the results of the inorganic analyses reveal that the air stripper and carbon 

adsorption unit did not have a substantial effect on the removal of the metal contaminants. 

The first three sampling intervals revealed inconsistencies in the analytical results, including 

apparent increases in chromium, iron, lead, nickel, and manganese levels across the 

treatment units. These apparent increases can be accounted for by noting that samples were 

taken from the influent to the treatment equipment at the same time as samples were 

collected from the effluent, and noting varying flow-through times in the equipment. For 

example, with a 400-gallon capacity air stripper and a flow rate of 1.5 gpm, there was a 4.44 

hour time difference between influent and effluent to the air stripper. Therefore, increases 

across equipment may not be caused by equipment but rather are most likely due to 

fluctuations in influent concentrations. Subsequent sampling intervals revealed these metals 

to be at non-detectable levels before and after both major treatment units (air stripper and 

carbon adsorption). Iron, lead, and manganese showed little decline across the air stripper; 

however, there was a notable decline in the levels of these metals with time, possibly due to 

the decreased turbidity of the waste stream as the pump test progressed and the recovery well 

and aquifer become better developed. After the second sampling interval, lead levels after the 

air stripper were consistently below the NCWQCG levels of 50 pg/L. 

The results of the analyses for engineering parameters are presented in Table 5-22. A review 

of the results indicate that the concentrations of oil and grease and total suspended solids were 

significantly lower than the groundwater characterization samples taken for the bench-scale 

study. The low levels, even at start-up of the study, may possibly be due to the extended 

pumping during the step-drawdown test causing a similar drop in the levels of oil and grease 

and total suspended solids as was detected in the reduced levels of organics and metals with 

time. 

Samples from the fourth sampling interval, approximately midway through the 72-hour 

study, underwent multi-concentration acute toxicity testing. These samples were drawn from 

5-26 



Table 5-22 
HPIA Pilot Scale Treatability Study 

Engineering Parameters 

Parameter 

Oil and Grease, Gravimetric 

Concentration Concentration 

@StartUP @ 72 hours 

(w/l) (mg/l) 
<3 <3 

Nitrate/Nitrite 
Hardness, Total (as CaC03) 
‘Ammonia (N), Direct 
~ Ammonia (as N), Direct 
Alkalinity, Pht (as CaC03) 
1 
1 
Alkalinity, Total (as CaC03) 
i Alkalinity, Bicarbonate (as CaCO3) 
Alkalinity, Carbonate (as CaC03) 
Chloride (as Cl) 
Nitrite (as N) 
Solids, Dissolved at 180C 

Solids, Suspended at 103C 

<O.l <O.l 
46 44 

0.4 0.5 
0 0 
30 26 
30 26 
0 0 
23 24 

< 0.02 < 0.02 
110 87 
< 10 <lO 

1 
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the air stripper effluent as well as the carbon adsorption unit effluent. The raw data from this 

test is included in Appendix I, Pilot-Scale Treatability Study Analytical Results. A review of 

the results indicates that neither the unfinished effluent from the air stripper nor the carbon- 

polished effluent resulted in a LC50, or lethal concentration to 50 percent of the test organisms 

(fathead minnow) at any dilution volume from 0 to 100 percent. The fact that the air stripper 

effluent passed the toxicity test, combined with chemical analytical results showing removal 

of organic contaminants by air stripping alone to non-detectable levels, will be used in the 

design of the full-scale treatment system. 

5.2.1.3 Analysis of Constant Rate Aquifer Test 

The aquifer characteristics derived from an analysis of aquifer test data are transmissivity, 

storativity or specific yield, and hydraulic conductivity. These characteristics can be 

subsequently used to derive an estimate of the representative shallow groundwater flow rate. 

n 

Transmissivity (T) is defined as the rate of flow under a unit hydraulic gradient through a 

cross-section unit width over the whole thickness of the aquifer (Kruseman and deRidder, 

1989). This parameter is designated as T and has the dimensions of length%ime. 

Storativity or specific yield (El) is defined as the volume of water released per unit surface area 

of the aquifer per unit decline in the component of head normal to that surface (Kruseman and 

deRidder, 1976). This aquifer characteristic is dimensionless. In unconfined or semi-confined 

aquifers, the effects of the elasticity and compressibility of the aquifer material and the fluid 

are generally negligible. Storativity generally refers to confined aquifers, while specific yield 

refers to unconfined. 

Hydraulic conductivity (K) is defined as the capacity of a porous medium to transmit water 

(Driscoll, 1986). This aquifer characteristic has the dimensions of length/time. 

T, K, and S values were calculated using a computer software program designed by 

Groundwater Graphics of Oceanside, California. This program is called the “Graphical Well 

Analysis Package” (GWAP). The Neuman Method for unconfined aquifers with an elastic 

response was selected for use in this program based on the site conditions. The program 

generated log-log graphs for each monitoring well to calculate these values. Only data that 

indicated adequate drawdown curves were used for evaluation of aquifer characteristics. A 

printout of all graphs and data generated using GWAP is provided in Appendix J. 
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Table 5-23 summarizes of all the aquifer characteristics. The estimated, average T and S 

values are 5.61 x 10-z gal/day/ft and 1.55 x 10-2, respectively. Aside from the values obtained 

from piezometer P-2, these values are representative of the materials underlying the site 

(Kruseman and deRidder, 1989). Values obtained from the pumping wells was not used to 

calculate the average values since they may not be representative of the aquifer. In addition, 

estimates of K were calculated using the following formula: 

K=T/b 

Where: K = hydraulic conductivity 

T = transmissivity 

b = estimated aquifer thickness 

An approximate aquifer thickness of 25 feet was used, based on the total depth of the recovery 

wells. The estimated, average K value for the site is 22.45 gal/day/sq. ft. These values are 

representative of a fine-grained or silty sand (Fetter, 1988). This material is consistent with 

those present underlying the site. The values calculated are also consistent with values 

obtained during previous reports. 

5.2.2 QA/QC 

Quality assurance/quality control samples were taken during the pilot-scale treatability 

testing to ensure that analytical results are reliable for remedial technology selection and 

design purposes. Field duplicates were collected for the VOC and metals analyses, as well as 

for oil and grease. In addition, trip blanks were analyzed for VOCs for each cooler, and matrix 

spike/matrix spike duplicates were run by the laboratory. No unusual variances were 

observed in any of the QA/QC samples. The QA/QC results are included in Appendix K. 
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TABLE 5-23 

AQUIFER CHARACTERISTICS FOR THE SHALLOW AQUIFER 
ATTHEHPIA 

Well Transmissivity 
Number (gal/day/f@ 

Hydraulic 
Conductivity 

(gal/day@ ft.) 
Storativity 

RW-1 1.30 x 102 5.215 6.87 x 10-2 

P-l 8.04 x 102 32.15 4.06 x 10-2 

P-2 3.85 x 102 15.39 8.67 x 10-4 

24-1 4.96 x 102 19.83 4.89 x 10-3 

(1) Values from RW-1 may not be representative of aquifer conditions And 
were not included in average. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

This Treatability Study Report presented the results of the bench-scale and pilot-scale 

treatability study and aquifer pump test for the shallow aquifer at the HPIA Operable Unit. 

The objectives of this study were to provide remedy selection testing to evaluate the 

performance of metals removal, oil separation, air stripping and carbon adsorption in meeting 

the site-specific clean-up goals for the HPIA Operable Unit. The purpose of the aquifer pump 

test was to provide aquifer characteristics necessary for the design of the groundwater 

extraction system. 

6.1 Conclusions 

6.1.1 Bench-Scale Testing 

Groundwater characterization and bench-scale studies for oil and grease removal and 

suspended solids removal were conducted to determine the pretreatment requirements for the 

HPIA shallow groundwater. Based on the sample characterization results, it was determined 

that the metals of concern were primarily associated with the suspended solids. Based on the 

settling rates witnessed during the bench-scale testing, it is recommended that polymer 

addition with adequate settling time via a settling tank be incorporated into the full-scale 

treatment system. 

The oil/water separation test indicated that most of the oil in the groundwater was free phase 

and not emulsified. Removal of this oil appears to be possible using a conventional oil/water 

separator. Suspended solids removal tests showed that physical treatment with an anionic 

polymer at an optimum dosage of 2 mg/L accelerated the settling rate of the suspended 

particles. The raw groundwater used in the bench-scale study had a much higher suspended 

solids content than was present after prolonged groundwater pumping during the pilot-scale 

study. 

6.1.2 Pilot-Scale Study 

6.1.2.1 Aquifer Pump Test 

A 6-inch diameter recovery well and two 2-inch diameter piezometers were installed at the 

location of the contaminated groundwater plume at the HPIA in the vicinity of the 900 series 
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buildings for the purpose of conducting a 7%hour constant rate aquifer pump test. Based on 

the results of a step-drawdown test, a flow rate of 1.5 gpm was chosen for the constant rate 

aquifer test, which varied from the anticipated flow rate of 5 gpm proposed in the Work Plan, 

but is not unusual for the shallow aquifer at the Hadnot Point Industrial Area judging from 

previous studies (Appendix 0). Existing monitoring wells and the new piezome,ters were 

continuously monitored for water level throughout the duration of the 72-hour test. A 

maximum drawdown of one foot was observed in piezometer P-2 located 60 feet from the 

recovery well. Drawdown in the other monitoring wells varied with distance from the 

recovery well. 

The aquifer characteristics derived from the analysis of test data are transmissivity, 

storativity, and hydraulic conductivity. These values were calculated using a computer 

software package based on the Newman Method for unconfined aquifers with an elastic 

response based on site conditions. The estimated average transmissivity and storativity 

values are 5.61 x 102 gal/day/ft and 1.55 x 10-2, respectively, which are representative of the 

materials underlying the site. Using a estimated aquifer thickness of 25 feet, the estimated, 

average hydraulic conductivity for the site is 22.45 gal/day/sq. ft. These values are consistent 

with values obtained from previous reports. These results will be utilized in the Remedial 

Design of the Interim Remedial Action to determine zones of influence needed for the design of 

the groundwater extraction system. 

Based on EPA and State concerns over the low flow rate obtained during the aquifer test and 

the applicability of the results for use in the design of the extraction system, Baker 

recommends that the design specifications require an aquifer test be conducted as part of the 

recovery well installation and that an option to install a limited quantity of additional 

recovery wells based on the results of the aquifer test be provided. 

6.1.2.2 Pilot-Scale Treatabilitv Study 

The Pilot-Scale Treatability Study evaluated the performance of oil/water separation, air 

stripping, and carbon adsorption in meeting the site-specific clean-up goals for the HPIA 

Operable Unit. Raw groundwater pumped during the 72-hour aquifer pump test was treated 

by the pilot-scale system and discharged to the HPIA sanitary sewer system. Samples of the 

groundwater were collected before and after the air stripper and carbon adsorption unit and 

analyzed for the contaminants of concern. 
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The waste characteristics of the pumped groundwater were similar to the results of earlier 

studies, with the exception of the presence of vinyl chloride. The results of the chemical 

analysis indicate that the DCE, TCE, and vinyl chloride were consistently removed from the 

waste stream to non-detectable levels by the air stripper. After initially*low efficiencies at 

start-up, the air stripper was effective in reducing benzene, toluene, and ethylbenzene to non- 

detectable levels. Effluent from both the air stripper and carbon adsorption unit passed the 

multi-concentration acute toxicity test. 

The results of the inorganic analyses showed a decline in the levels of metal in the influent to 

the air stripper with time. The air stripper and carbon adsorption unit were ineffective in 

reducing the levels of metals. Total suspended solids were much lower during the pump test 

and pilot-scale study than were evident during the bench-scale study, possible because the 

recovery well and aquifer became better developed as the pump test progressed. 

6.2 Recommendations 

The results of this Treatability Study provide information to be used in the design of the full- 

scale treatment system for the Interim Remedial Action for the HPIA Operable Unit. Based 

on these results, the following recommendations are made: 

l Air stripping as the primary treatment technology is effective in meeting the site- 

specific clean-up goals for the HPIA Operable Unit. Because the contaminant levels 

witnessed during the treatability study were lower than previous monitoring results, 

carbon adsorption as a finishing process is recommended at start-up until monitoring 

results show that air stripping is effective in removing the organics. 

l Pretreatment prior to air stripping should include a conventional oil/water separator 

to remove the low levels of oil and grease and a metals removal system including 

flocculation by polymer addition, settling, and filtration. 

l During installation of the recovery wells, aquifer tests should be conducted to 

determine well yield. A limited quantity of additional wells should be installed should 

results similar to the treatability study’s aquifer test be encountered. 
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CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: STEP 1 
BLOW RATE: 1 GPM 

ELAPSEL 
TIME 

NELL Ii MBER 

RW-1 P-2 

(MIN) 

0.0000 7.247 4.509 
0.0033 7.177 4.509 
0.0066 6.924 4.509 
0.0100 7.108 4.516 
0.0133 7.184 4.509 
0.0166 7.000 4.509 
0.0200 7.070 4.509 
0.0233 7.387 4.516 
0.0266 7.380 4.509 
0.0300 6.956 4.516 
0.0333 7.070 4.516 
0.0500 7.507 4.509 
0.0666 7.234 4.516 
0.0833 7.215 4.516 
0.1000 7.291 4.516 
0.1166 7.285 4.516 
0.1333 7.285 4.516 
0.1500 7.285 4.516 
0.1666 7.298 4.522 
0.1833 7.304 4.516 
0.2000 7.304 4.516 
0.2166 7.317 4.516 
0.2333 7.323 4.516 
0.2500 7.330 4.516 
0.2666 7.330 4.516 
0.2833 7.342 4.516 
0.3000 7.349 4.516 
0.3166 7.361 4.516 
0.3333 7.380 4.509 
0.4166 7.399 4.516 
0.5000 7.431 4.509 
0.5833 7.475 4.509 
0.6666 7.501 4.509 
0.7500 7.539 4.522 
0.8333 7.564 4.516 
0.9166 7.596 4.516 
1.0000 7.627 4.516 
1.0833 7.665 4.516 
1.1666 7.684 4.516 
1.2500 7.710 4.516 
1.3333 7.741 4.516 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: STEP 1 
FLOW RATE: 1 GPM 

ELAPSED 
TIME 

iVELL N 

RW-1 

(MIN) 

1.4166 7.760 
1.5000 7.792 
1.5833 7.811 
1.6666 7.830 
1.7500 7.843 
1.8333 7.868 
1.9166 7.893 
2oooo 7.912 
25ooo 8.160 
3.oooo 8.388 
3.5ooo 8.597 
4.ooOo 8.793 
4.5om 8.971 
%looo 9.142 
5.5ooo 9.300 
6.0000 9.439 
6.5tXKl 9.572 
7.oooo 9.705 
7.5ooa 9.807 
8.0000 9.914 
8.5ooo 10.016 
9.oooo 10.111 
9.5ooo 10.193 

1o.oooo 10.263 
12.oooo 10.535 
14.oooo 10.725 
16.0000 10.870 
18.0000 10.991 
2o.oooo 11.079 
22.oooo 11.155 
24.OOCKI 11.219 
26.0000 11.276 
2lM000 11.326 
3o.oooo 11.358 
32.0000 11.409 
34.oooo 11.440 
36.oooO 11.466 
38.ooocI 11.510 
4o.oooo 11.554 
42.oooO 11.586 
44.oooo 11.624 

MBER 

P-2 

4.516 
4.516 
4.522 
4.522 
4.516 
4.516 
4.516 
4.516 
4.516 
4.516 
4.516 
4.522 
4.522 
4.516 
4.528 
4.522 
4.528 
4.535 
4.528 
4.535 
4.535 
4.535 
4.541 
4.535 
4.547 
4.554 
4.560 
4.566 
4.573 
4.585 
4.598 
4.604 
4.611 
4.617 
4.636 
4.642 
4.649 
4.668 
4.674 
4.680 
4.687 



CONTRACTTASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: STEP 1 
FLOW RATE: 1 GPM 

46.oooo 11.643 4.693 
48SKKKI 11.681 4.712 
50.0000 11.706 4.718 
52.oooo 11.725 4.725 
54.oooo 11.738 4.731 
56.0000 11.750 4.744 
58.0000 11.725 4.750 
6o.oooo 11.706 4.763 
62.0000 11.719 4.782 

ELAPSED 
TIME 

(MIN) 

WELL NUMBER 

RW-1 P-2 

SWL SWL 
(FEET) (FEET) 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: STEP 1 
FLOW RATE: 1 GPM 

ELAPSED 
TIME 

l- 

P-l 

WELL NUMBER 

24-l 24-2 

n (IF&) (2-G) 

24-3 

(MIN) 

0.0000 6.804 6.780 12.704 11.610 
0.0083 6.804 6.780 12.704 11.610 
0.0166 6.798 6.780 12.704 11.610 
0.0250 6.798 6.774 12.704 11.610 
0.0333 6.798 6.774 12.704 11.610 
0.0416 6.804 6.780 12.704 11.610 
0.0500 6.798 6.780 12.704 11.594 
0.0583 6.804 6.780 12704 11.610 
0.0666 6.804 6.780 12704 11.610 
0.0750 6.804 6.780 12.720 11.610 
0.0833 6.804 6.780 12.720 11.610 
0.0916 6.804 6.780 12.704 11.610 
0.1000 6.804 6.780 12.704 11.610 
0.1083 6.804 6.780 12.704 11.594 
0.1166 6.804 6.774 12.704 11.610 
0.1250 6.804 6.774 12.720 11.610 
0.1333 6.804 6.780 12.704 11.610 

0.1416 6.804 6.780 12.704 11.594 
0.1500 6.804 6.780 12.704 11.594 
0.1583 6.804 6.780 12.704 11.610 
0.1666 6.804 6.780 12.704 11.610 

0.1750 6.804 6.780 12704 11.610 
0.1833 6.804 6.780 12704 11.610 
0.1916 6.804 6.780 12.704 11.610 
0.2000 6.804 6.780 12720 11.594 
0.2083 6.804 6.780 12704 11.610 
0.2166 6.804 6.780 12.704 11.610 
0.2250 6.804 6.780 12.720 11.61a 
0.2333 6.811 6.774 12.704 11.61a 
0.2416 6.804 6.780 12.704 11.610 

0.2500 6.804 6.780 12.704 11.610 
0.2583 6.804 6.780 12.704 11.610 
0.2666 6.804 6.780 12.704 11.610 

0.2750 6.811 6.780 12.720 11.610 
0.2833 6.804 6.780 12.704 11.61C 
0.2916 6.811 6.780 12.704 11.61C 
0.3000 6.804 6.780 12.704 11.61C 
0.3083 6.811 6.780 12.704 11.594 

0.3166 6.804 6.780 12.720 11.594 
0.3250 6.804 6.774 12.704 11.61C 
0.3333 6.804 6.780 12.704 11.61C 



CONTRACT TASK ORDER: 0017 
SITE LD.: CAMP LElEUNE, HPIA 
TEST: STEP 1 
FLOW RATI? 1 GPM 

ir ELAPSEC 
TIME 

WELL If 

P-l 24-1 24-2 24-3 

(MIN) 

0.3500 6.804 6.780 12.704 11.610 
0.3666 6.804 6.774 12.704 11.610 
0.3833 6.804 6.774 12.704 11.610 
0.4000 6.804 6.774 12.704 11.610 
0.4166 6.804 6.774 12.704 11.610 
0.4333 6.804 6.774 12.704 11.610 
0.4500 6.804 6.774 12.704 11.610 
0.4666 6.804 6.774 12.704 11.610 
0.4833 6.798 6.774 12.704 11.610 
0.5000 6.798 6.774 12704 11.610 
0.5166 6.798 6.774 12704 11.610 
0.5333 6.798 6.774 12704 11.610 
0.5500 6.804 6.774 12704 11.610 
0.5666 6.798 6.774 12704 11.610 
0.5833 6.804 6.780 12.704 11.594 
0.6000 6.804 6.774 12.704 11.610 
0.6166 6.804 6.780 12.704 11.610 
0.6333 6.798 6.774 12.704 11.594 
0.6500 6.798 6.774 12.704 11.594 
0.6666 6.798 6.774 12.704 11.610 
0.6833 6.804 6.774 12704 11.594 
0.7000 6.798 6.774 12.704 11.594 
0.7166 6.798 6.774 12704 11.594 
0.7333 6.804 6.780 12704 11.610 
0.7500 6.804 6.774 12.704 11.610 
0.7666 6.804 6.780 12704 11.610 
0.7833 6.804 6.780 12720 11.610 
0.8000 6.811 6.780 12.720 11.610 
0.8166 6.811 6.780 12.720 11.610 
0.8333 6.811 6.780 12.720 11.610 
0.8500 6.811 6.780 12720 11.610 
0.8666 6.811 6.780 12704 11.610 
0.8833 6.811 6.780 12704 11.610 
0.9000 6.804 6.780 12704 11.610 
0.9166 6.804 6.774 12704 11.594 
0.9333 6.804 6.774 12704 11.594 
0.9500 6.804 6.780 12704 11.594 
0.9666 6.804 6.780 12688 11.594 
0.9833 6.804 6.780 12704 11.594 
1.0000 6.804 6.774 12704 11.594 
1.2000 6.804 6.774 12.704 11.610 
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CONTRACTTASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: STEP 1 
FLOW RATE: 1 GPM 

T LAPSED 
TIME 

WELL NUMBER I 

P-l 24-1 24-2 24-3 

(MIN) 

1.4m 6.804 6.774 12.704 11.594 
1.6000 6.811 6.780 12.720 11.610 
1.8000 6.798 6.774 12.704 11.594 
2.OOoO 6.804 6.774 12.704 11.594 
2.2000 6.817 6.768 12.704 11.594 
2.4000 6.804 6.787 12.704 11.594 
2.6000 6.804 6.774 12.688 11.610 
2.8000 6.804 6.780 12.704 11.594 
3.oOoO 6.804 6.774 12.704 11.610 
3.2ooO 6.804 6.774 12704 11.594 
3.4000 6.804 6.780 12.704 11.594 
3.6000 6.804 6.774 12.704 11.594 
3.8000 6.798 6.774 12.704 11.594 
4.OoOO 6.804 6.780 12.704 11.610 
4.2000 6.804 6.774 12.688 11.610 
4.4000 6.804 6.780 12.704 11.610 
4.6000 6.811 6.780 12.704 11.610 
4.8000 6.811 6.780 12.704 11.610 
s.oooo 6.811 6.780 12704 11.594 
5.2ooo 6.804 6.780 12.704 11.610 
5.4000 6.804 6.780 12.704 11.610 
5.6000 6.804 6.780 12.704 11.594 
5.8000 6.804 6.780 12.704 11.610 
6.0000 6.811 6.780 12.704 11.610 
6.2000 6.804 6.780 12.688 11.594 
6.4000 6.811 6.780 12.704 11.594 
6.6000 6.804 6.780 12.704 11.594 
6.8OOQ 6.811 6.780 12704 11.594 
7.OOoO 6.811 6.787 12704 11.610 
7.2000 6.804 6.780 12.704 11.594 
7.4000 6.811 6.780 12.704 11.594 
7.6000 6.804 6.787 12.704 11.594 
7.8000 6.811 6.787 12.704 11.610 
8.0000 6.811 6.780 12.704 11.610 
8.2000 6.811 6.780 12704 11.610 
8.4000 6.804 6.780 12704 11.610 
8.6000 6.804 6.780 12.704 11.594 
8.8000 6.804 6.774 12704 11.594 
9.oOOO 6.804 6.780 12.704 11.610 
9.2000 6.804 6.780 12.704 11.594 
9.4000 6.804 6.780 12.704 11.610 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: STEP 1 
FLOW RATE: 1 GPM 

T ELAPSED 
TIME 

WELL NUMBER 

P-l 24-1 24-2 r $Ei) 

24-3 

(MIN) 

9.6ooo 6.811 6.787 12.704 11.594 
9.8ooo 6.811 6.787 12.704 11.594 

10.0000 6.811 6.787 12704 11.610 
12.0000 6.811 6.787 12.720 11.625 
14.m 6.811 6.793 12.720 11.610 
16.0000 6.817 6.793 12.720 11.625 
18.0000 6.817 6.793 12.720 11.625 
20.0000 6.817 6.793 12.720 11.610 
22.0000 6.817 6.799 12.720 11.625 
24.0000 6.817 6.793 12.720 11.610 

26.0000 6.817 6.793 12.720 11.610 
2s.oooo 6.817 6.793 12.720 11.610 
30.0000 6.824 6.806 12.720 11.625 
32.0000 6.824 6.806 12.720 11.625 
34.0000 6.824 6.806 12.735 11.610 

36.0000 6.824 6.812 12.720 11.610 
38.0000 6.830 6.812 12.720 11.610 
4o.oooo 6.830 6.812 12.751 11.625 

42.0000 6.830 6.825 12720 11.625 
44.0000 6.836 6.818 12.720 11.625 
46.oooo 6.830 6.825 12.735 11.625 
48.oooo 6.836 6.825 12.735 11.625 
50.0000 6.836 6.825 12.720 11.610 

52.0000 6.836 6.825 12.720 11.625 
54.0000 6.843 6.831 12.720 11.625 
56.0000 6.843 6.831 12735 11.625 
58.0000 6.843 6.837 12.720 11.625 
6o.oooo 6.849 6.837 12.720 11.625 
62.0000 6.849 6.837 12.735 11.625 

1 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: STEP 2 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

VELL N MBER 

RW-1 P-2 

(MIN) 

0.0000 11.706 4.782 
0.0033 11.706 4.782 
0.0066 11.712 4.782 
0.0100 11.719 4.782 
0.0133 11.712 4.788 
0.0166 11.706 4.788 
0.0200 11.706 4.782 
0.0233 11.719 4.788 
0.0266 11.712 4.788 
0.0300 11.712 4.788 
0.0333 11.706 4.788 
0.0500 11.712 4.782 
0.0666 11.712 4.788 
0.0833 11.719 4.788 
O.looo 11.712 4.788 
0.1166 11.712 4.788 
0.1333 11.706 4.788 
0.1500 11.712 4.788 
0.1666 11.719 4.788 
0.1833 11.706 4.788 
0.2ooo 11.719 4.788 
0.2166 11.706 4.788 
0.2333 11.719 4.788 
0.2500 11.712 4.788 
0.2666 11.712 4.788 
0.2833 11.712 4.795 
0.3ooo 11.719 4.795 
0.3166 11.712 4.788 
0.3333 11.712 4.795 
0.4166 11.712 4.788 
0.5000 11.719 4.795 
0.5833 11.719 4.795 
0.6666 11.719 4.795 
0.7500 11.706 4.788 
0.8333 11.719 4.788 
0.9166 11.719 4.795 
1.0000 11.719 4.795 
1.0833 11.712 4.795 
1.1666 11.712 4.795 
1.2500 11.719 4.795 
1.3333 11.719 4.795 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST:STEPZ 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

RW-1 P-2 

(MIN) 

1.4166 11.719 4.795 
1.5000 11.706 4.795 
1.5833 11.719 4.795 
1.6666 11.719 4.795 
1.7500 11.725 4.795 
1.8333 11.706 4.795 
1.9166 11.712 4.801 
2.OOoO 11.725 4.788 
2.900 11.719 4.795 
3.0000 11.725 4.801 
3.5000 11.725 4.795 
4.0000 11.731 4.795 
4.5000 11.744 4,801 
5.0000 11.833 4.807 
5.5000 11,896 4.807 
6.0000 11.959 4.814 
6.5000 12.048 4.814 
7.0000 12.181 4.814 
7.5000 12.295 4.814 
8.oooo 12.618 4.820 
8.5000 12.966 4.820 
9dooo 13.061 4.826 
9.5ooo 13.130 4.826 

10.0000 13.250 4.826 
12.0000 13.333 4.839 
14.0000 13.820 4.852 
16.0000 14.218 4.858 
18.0000 14.554 4.871 
20.0000 14.807 4.877 
22.0000 15.047 4.896 
24.0000 15.262 4.909 
26.0000 15.433 4.921 
28.oooo 15.604 4.934 
3o.oOOO 15.762 4.940 
32.0000 15.914 4.953 
34.oooo 16.046 4.972 
36.0000 16.179 4.985 
38.0000 16.306 4.997 
4o.oooo 16.413 5.004 
42.0000 16.521 5.023 
44.oooo 16.748 5.035 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST STEP 2 
BLOW RATE: 1.5 GPM 

di ELAPSED 
TIME 

iVELL NUMBER 1 

RW-1 P-2 

(MIN) 

46.oooo 17.058 5.042 
48.0000 17.368 5.054 
50.0000 17.703 5.067 
52.0000 18.031 5.080 
54.0000 18.341 5.093 
56.0000 18.644 5.105 
58.0000 18.979 5.124 
6o.oooo 19.301 5.124 
62.0000 19.668 5.131 
64.oooo 19.996 5.150 
66.oooo 20.249 5.162 
68.oooo 20.211 5.169 
70.0000 20.205 5.181 
72.0000 20.179 5.194 
74.0000 20.293 5.200 
76.0000 20.811 5.213 
78.0000 21.253 5.226 
80.0000 21.234 5.238 
82.0000 21.234 5.245 
84.oooo 21.253 5.257 
86.oooo 21.234 5.264 
88.oooo 21.234 5.270 
9o.oooo 21.228 5.283 
92.oooo 21.253 5.289 
94.oooo 21.259 5.302 
95.oooo 21.234 5.308 
96.0000 21.234 5.308 
97.oooo 21.234 5.321 
98.0000 21.240 5.321 
99.oooo 21.234 5.321 

100.0000 21,234 5.327 
101.0000 21.234 5.333 
102.0000 21.234 5.333 
103.0000 21.234 5.346 
104.0000 21.240 5.346 
106.0000 21.253 5.352 
108.0000 21.234 5.365 
110.0000 21.259 5.371 
112.0000 21.234 5.378 
114.0000 21.259 5.384 
116.0000 21.259 5.390 



:  i -i!“ ‘8 ” 

n CONTRACT TASK ORDER: 0017 
( t SITE I.D.: CAMP LEJEUNE, HPIA 

TEST: STEP 2 
FLOW RATE: 1.5 GPM 

ELAPSED WELL NUMBER 
TIME 

RW-1 P-2 

SWL SWL 

I (MIN) (FEET) (FEET) 4 

11s.oooo 21.234 5.403 
12o.oooo 21.253 5.409 
122.oooo 21.234 5.416 
124.CKKKI 21.259 5.422 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: STEP 2 
FLOW RATE: 1.5 GPM 

ELAPSED 1 
TIME 

P-l 24-l 24-2 24-3 

(MIN) 

0.0000 6.843 6.837 12.720 11.61 
0.0083 6.843 6.837 12.720 11.61 
0.0166 6.849 6.837 12.720 11.61 
0.0250 6.849 6.837 12720 11.61 
0.0333 6.843 6.837 12.720 11.61 
0.0416 6.849 6.837 12.720 11.61 
0.0500 6.843 6.837 12.720 11.61 
0.0583 6.843 6.837 12.720 11.61 
0.0666 6.849 6.837 12.720 11.61 
0.0750 6.843 6.837 12.720 11.61 
0.0833 6,843 6.837 12.720 11.61 
0.0916 6.843 6.837 12.720 11.61 
0.1000 6.849 6.837 12.720 11.61 
0.1083 6.849 6.837 12.720 11.61 
0.1166 6.849 6.837 12.720 11.61 
0.1250 6.849 6.837 12.720 11.61 
0.1333 6.843 6.837 12.720 11.61 
0.1416 6.849 6.837 12.720 11.61 
0.1500 6.849 6.844 12.720 11.61 
0.1583 6.849 6.837 12.720 11.61 
0.1666 6.849 6.837 12.720 11.61 
0.1750 6.849 6.837 12.720 11.61 
0.1833 6.849 6.837 12.720 11.61 
0.1916 6.849 6.837 12720 11.61 
0.2000 6.849 6.837 12.720 11.61 
0.2083 6.849 6.837 12.720 11.61 
0.2166 6.849 6.837 12.720 11.61 
0.2250 6.849 6.837 12.720 11.61 
0.2333 6.849 6.837 12.720 11.61 
0.2416 6.849 6.837 12.720 11.61 
0.2500 6.849 6.837 12.720 11.61 
0.2583 6.849 6.837 12.720 11.61 
0.2666 6.849 6.837 12720 11.61 
0.2750 6.849 6.837 12.720 11.61 
0.2833 6.849 6.837 12.720 11.61 
0.2916 6.849 6.837 12720 11.61 
0.3000 6.849 6.837 12.720 11.61 
0.3083 6.849 6.837 12.720 11.61 
0.3166 p 6.849 6.844 12.720 11.61 
0.3250 6.849 6.837 12.720 11.61 
0.3333 6.849 6.837 12720 11.61 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST STEP 2 
FLOW RATE: 1.5 GPM 

T ELAPSED 
TIME 

P-l 24-l 24-2 24-3 

(MIN) 

0.3500 6.849 6.844 12.720 11.61 
0.3666 6.849 6.837 12.720 11.61 
0.3833 6.849 6.837 12.720 11.61 
0.4000 6.849 6.837 12.720 11.61 
0.4166 6.849 6.837 12.720 11.61 
0.4333 6.849 6.844 12.720 11.61 
0.4500 6.849 6.837 12.720 11.61 
0.4666 6.849 6.837 12.720 11.61 
0.4833 6.849 6.837 12.720 11.61 
0.5000 6.849 6.837 12.720 11.61 
0.5166 6.849 6.837 12.720 11.625 
0.5333 6.849 6.837 12.720 11.61 
0.5500 6.849 6.837 12.720 11.61 
0.5666 6.849 6.837 12.720 11.61 
0.5833 6.849 6.837 12.720 11.61 
0.6000 6.849 6.837 12.720 11.61 
0.6166 6.849 6.837 12.720 11.61 
0.6333 6.843 6.837 12.720 11.61 
0.6500 6.843 6.837 12.720 11.61 
0.6666 6.849 6.837 12.720 11.61 
0.6833 6.849 6.837 12.720 11.61 
0.7000 6.843 6.837 12.720 11.61 
0.7166 6.843 6.837 12.720 11.61 
0.7333 6.843 6.844 12.720 11.61 
0.7500 6.843 6.837 12.720 11.61 
0.7666 6.843 6.844 12.720 11.625 
0.7833 6.843 6.837 12.720 11.61 
0.8000 6.843 6.837 12.720 11.625 
0.8166 6.849 6.837 12.720 11.61 
0.8333 6.843 6.837 12.720 11.61 
0.8500 6.849 6.837 12.720 . 11.61 
0.8666 6.849 6.837 12.720 11.61 
0.8833 6.843 6.844 12.720 11.61 
0.9000 6.843 6.837 12.720 11.61 
0.9166 6.849 6.837 12.720 11.61 
0.9333 6.849 6.837 12.720 11.625 
0.9500 6.849 6.837 12.720 11.61 
0.9666 6.849 6.844 12.720 11.625 
0.9833 6.849 6.837 12.720 11.61 
1.0000 6.849 6.844 12.720 11.61 
1.2000 6.849 6.837 12.720 11.61 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: STEP 2 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

l- 

P-l 24-l 24-2 24-3 

(MIN) 

1.4000 6.849 6.837 12.720 11.61 
1.6000 6.849 6.837 12720 11.61 
1.8000 6.849 6.837 12.720 11.61 
2.0000 6.849 6.837 12.720 11.61 
2.2000 6.849 6.837 12.720 11.61 
2.4000 6.849 6.837 12.720 11.61 
2.6000 6.849 6.837 12.720 11.61 
2.SOOO 6.849 6.S44 12.720 11.61 
3.0000 6.849 6.844 12.720 11.61 
3.2000 6.849 6.837 12.720 11.61 
3.4000 6.849 6.844 12.720 11.61 
3.6000 6.849 6.837 12.720 11.61 
3.sOOO 6.849 6.837 12.704 11.61 
4.0000 6.849 6.844 12.720 11.61 
4.2000 6.849 6.837 12.720 11.61 
4.4000 6.849 6.844 12.704 11.61 
4.6000 6.849 6.844 12704 11.61 
4.SOOO 6.849 6.837 12.720 11.61 
5.0000 6.849 6.844 12.720 11.61 
5.2000 6.849 6.844 12.720 11.61 
5.4000 6.849 6.837 12.720 11.61 
5.6000 6.849 6.844 12.720 11.61 
5.8000 6.856 6.844 12.704 11.61 
6.0000 6.856 6.844 12.720 11.61 
6.2000 6.849 6.844 12.720 11.61 
6.4000 6.849 6.844 12720 11.61 
6.6000 6.856 6.844 12720 11.61 
6.8000 6.856 6.844 12.704 11.61 
7.0000 6.849 6.844 12.720 11.61 
7.2000 6.849 6.844 12.704 11.61 
7.4000 6.856 6.844 12.704 11.61 
7.6000 6.849 6.844 12720 11.61 
7.8000 6.856 6.844 12720 11.61 
8.0000 6.856 6.844 12.704 11.61 
8.2000 6.856 6.844 12720 11.61 
8.4000 6.856 6.850 12720 11.61 
S.6000 6.856 6.844 12.720 11.61 
83000 6.856 6.850 12.720 11.61 
9.oooo 6.856 6.844 12720 11.61 
9.2ooo 6.849 6.844 12720 11.61 
9.4ooo 6.856 6.850 12.720 11.61 
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CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: STEP 2 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

VELL N 

P-l 24-l 

(MIN) 

9.6000 6.856 6.850 
9.8000 6.856 6.850 

10.0000 6.856 6.850 
12.0000 6.856 6,856 
14.0000 6.862 6.862 
16.0000 6.862 6.869 
18.0000 6.868 6.869 
20.0000 6.868 6.875 
22.0000 6.875 6.875 
24.0000 6.875 6.881 
26.0000 6.875 6.881 
28.oooo 6.875 6.881 
30.0000 6.875 6.888 
32.0000 6.881 6.894 
34.0000 6.881 6.894 
36.0000 6.888 6.900 
38.0000 6.888 6.900 
4o.oooo 6.894 6.907 
42.0000 6.894 6.913 
44.oooo 6.900 6.913 
46.oooo 6.900 6.913 
48.oooo 6.907 6.919 
50.0000 6.907 6.926 
52.0000 6.907 6.932 
54.0000 6.907 6.926 
56.0000 6.907 6.932 
58.0000 6.920 6,944 
6o.oooo 6.920 6.944 
62.0000 6.920 6.944 
64.oooo 6.920 6.951 
66.oooo 6.920 6.951 
68.oooo 6.926 6.957 
70.0000 6.926 6.957 
72.0000 6.932 6.963 
74.0000 6.932 6.970 
76.0000 6.939 6.970 
7s.0000 6.939 6.976 
so.oooo 6.945 6.976 
82.0000 6.945 6.982 
84.OOm 6.952 6.989 
86.0000 6.945 6.989 

24-2 

12.720 
12.704 
12.720 
12.735 
12.735 
12.735 
12.720 
12735 
12735 
12735 
12735 
12735 
12735 
12.735 
12735 
12.751 
12735 
12.735 
12.735 
12.751 
12.735 
12.751 
12.751 
12.735 
12.751 
12.735 
12.751 
12.735 
12.735 
12.751 
12.751 
12.735 
12751 
12735 
12751 
12.751 
12.735 
12.751 
12.751 
12.751 
12.751 

24-3 

11.61 
11.61 

11.625 
11.625 
11.625 
11.625 
11.625 
11.625 
11.625 
11.625 
11.625 
11.625 
11.625 
11.625 
11.625 
11.641 
11.641 
11.641 
11.625 
11.641 
11.641 
11.625 
11.641 
11.641 
11.641 
11.625 
11.641 
11.641 
11.641 
11.641 
11.641 
11.641 
11.641 
11.641 
11.641 
11.641 
11.641 
11.641 
11.641 
11.656 
11.641 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: STEP 2 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

WELL N MBER 

P-l 24-1 24-2 24-3 

(MIN) 

88.oooo 6.952 6.989 12.751 11.656 
9o.oooo 6.952 6.995 12,751 11.641 
92.oooo 6.958 6.995 12.751 11.641 
94.oooo 6.958 7.008 12.751 11.641 
96.0000 6.958 7.001 12.751 11.656 
98.oooo 6,964 7.008 12.751 11.641 

1oo.oooo 6.964 7.008 12.751 11.641 
1omOOO 6.971 7.020 12,751 11.656 
110.0000 6.977 7.026 12751 11.656 
115.0000 6.984 7.033 12.751 11.656 
120.0000 6.990 7.039 12.751 11.656 
125.0000 6.996 7.052 12.766 11.656 

i 
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CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ZLAPSED 
TIME 

YELL N S4BER 

RW-1 P-2 

(MIN) 

0.0000 7.450 5.093 
0.0033 7.443 5.100 
0.0066 7.462 5.106 
0.0100 7.989 5.106 
0.0133 7.735 5.106 
0.0166 7.132 5.100 
0.0200 7.494 5.106 
0.0233 7.881 5.112 
0.0266 7.456 5.112 
0.0300 7.475 5.112 
0.0333 7.799 5.112 
0.0500 7.786 5.100 
0.0666 7.881 5.106 
0.0833 7.995 5.106 
0.1000 8.109 5.112 
0.1166 8.224 5.106 
0.1333 8.306 5.106 
0.1500 8.458 5.119 
0.1666 8.528 5.106 
0.1833 8.477 5.112 
0.2OQO 8.535 5.106 
0.2166 8.535 5.112 
0.2333 8.573 5.100 
0.2500 8.573 5.106 
0.2666 8.592 5.112 
0.2833 8.611 5.112 
0.3000 8.617 5.106 
0.3166 8.649 5.112 
0.3333 8.693 5.100 
0.4166 8.807 5.100 
0.5000 8.941 5.093 
0.5833 9.048 5.100 
0.6666 9.163 5.100 
0.7500 9.302 5.106 
0.8333 9.410 5.100 
0.9166 9.505 5.093 
1.0000 9.664 5.106 
1.0833 9.822 5.100 
1.1666 9.962 5.100 
1.2500 10.038 5.100 
1.3333 10.127 5.100 
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CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
BLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

VELL N J4BER 

RW-1 P-2 

(MIN) 
SWL 

(FEET) 

1.4166 10.215 5.106 
1.5000 10.266 5.100 
1.5833 10.323 5.100 
1.6666 10.355 5.106 
1.7500 10.374 5.106 
1.8333 10.450 5.112 
1.9166 10.495 5.112 
2.0000 10.526 5.112 
2.5000 10.697 5.100 
3.0000 10.862 5.112 
3.5000 11.033 5.100 
4.0000 11.160 5.112 
4.5000 11.293 5.112 
5.0000 11.439 5.112 
5.5000 11.541 5.112 
6.0000 11.661 5.119 
6.5000 11.750 5.119 
7.0000 11.864 5.119 
7.5000 11.959 5.131 
8.0000 12.048 5.125 
8.5000 12.117 5.131 
9.oooo 12.206 5.125 
9.5ooo 12.257 5.125 

1o.OOoO 12.333 5.119 
12.OoOO 12.612 5.150 
14.m 12.770 5.144 
16.OCUXl 12.764 5.163 
18.0000 12.764 5.169 
20.0000 12.777 5.182 
22.0000 12.948 5.182 
24.oooO 13.144 5.207 
26.0000 13.303 5.207 
28.oooo 13.455 5.214 
30.0000 13.594 5.226 
32.0000 13.676 5.245 
34.m 13.772 5.252 
36.0000 13.867 5.27 1 
38.0000 13.968 5.277 
40.0000 14.019 5.283 
42.0000 14.101 5.296 
44.0000 14.190 5.309 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

YELL N MBER 

RW-1 P-2 

(MIN) 

46.0000 14.247 5.321 
48.0000 14.348 5.334 
50.0000 14.373 5.334 
52.0000 14.443 5.353 
54.0000 14.494 5.359 
56.0000 14.544 5.378 
58.oooo 14.595 5.391 
6o.oooo 14.633 5.391 
62.0000 14.684 5.391 
64.oooo 14.715 5.404 
66.0000 14.760 5.423 
68.oooo 14.798 5.435 
7o.OOoO 14.829 5.442 
72.0000 14.874 5.454 
74.0000 14.912 5.461 
76.0000 14.956 5.473 
78.0000 14.962 5.480 
80.0000 15.026 5.486 
82.0000 15.057 5.493 
84.oooo 15.057 5.486 
86.0000 15.083 5.499 
88.oooo 15.114 5.512 
9o.oooo 15.159 5.531 
92.oooo 15.165 5.537 
94.oooo 15.209 5.537 
96.0000 15.228 5.543 
98.oooo 15.285 5.556 

100.0000 15.342 5.556 
110.0000 15.406 5.600 
120.0000 15.494 5.632 
130.0000 15.653 5.657 
140.0000 15.615 5.683 
150.0000 15.710 5.708 
160.0000 15.957 5.740 
170.0000 16.096 5.765 
180.0000 16.102 5.784 
190.0000 16.622 5.816 
200.0000 16.596 5.835 
210.0000 16.514 5.860 
220.0000 16.501 5.873 
230.0000 16.520 5.904 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LJZJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSEC 
TIME 

WELL h MBER 

RW-1 P-2 

(MIN) 

240.0000 16.419 5.917 
250.0000 16.349 5.936 
260.0000 16.324 5.955 
270.0000 16.527 5.968 
280.0000 17.704 5.987 
29o.oooo 17.748 6.012 
3OO.oOOO 17.489 6.03 1 
310.0000 18.653 6.057 
320.0000 19.723 6.069 
330.0000 20.627 6.088 
34o.oOOO 21.266 6.101 
35o.oOOO 20.893 6.107 
360.0000 20.981 6.126 
370.0000 21.456 6.152 
380.0000 21.196 6.158 
390.0000 21.348 6.177 
400.0000 20.621 6.190 
41o.OOoO 21.506 6.202 
42O.OOiXl 21.961 6.221 
430.0000 21.829 6.234 
440.0000 21.032 6.253 
450.0000 20.305 6.266 
460.0000 19.526 6.278 
47o.OilOO 18.248 6.297 
480.0000 18.071 6.310 
490.0000 17.660 6.310 
500.0000 18.995 6.329 
510.0000 19.349 6.335 
52O.oooO 19.286 6.348 
530.0000 20.608 6.36 1 
540.0000 20.475 6.373 
550.0000 19.761 6.386 
560.0000 20.463 6.386 
570.0000 20.981 6.399 
580.0000 20.975 6.405 
590.0000 21.323 6.418 
600.0000 21.835 6.430 
610.0000 22.669 6.430 
620.0000 23.997 6.437 
630.0000 24.881 6.449 
640.0000 25.747 6.456 



CONTRACTTASK ORDER: 0017 
SITE I.D.: CAMP LJZJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

WELL N MBER 

RW-1 P-2 

(MIN) 

650.0000 26.176 6.462 
660.OoOO 26.126 6.475 
670.0000 26.151 6.487 
680.0000 26.157 6.494 
690.0000 26.157 6.494 
700.0000 26.170 6.500 
710.0000 26.163 6.506 
720.0000 26.170 6.506 
73o.oOOO 26.163 6.513 
740.0000 26.145 6.525 
750.0000 26.157 6.525 
760.0000 26.138 6.532 
770.0000 26.170 6.544 
780.0000 26.170 6.544 
79o.oooo 26.170 6.55 1 
800.0000 26.151 6.55 1 
810.0000 26.157 6.557 
820.0000 26.138 6.557 
830.0000 26.145 6.563 
840.0000 26.163 6.563 
850.0000 26.157 6.563 
860.0000 26.157 6.570 
870.0000 26.157 6.576 
880.0000 26.151 6.576 
890.oooo 26.157 6.576 
9oo.oooo 26.163 6.576 
910.0000 26.151 6.582 
92o.oooo 26.145 6.589 
93o.oooo 26.163 6.589 
94o.oooo 26.176 6.595 
95o.oooo 26.157 6.601 
960.0000 26.157 6.601 
97o.oooo 26.151 6.601 
980.0000 26.050 6.614 
99o.oooo 25.601 6.620 

1000.0000 25.987 6.614 
1010.0000 26.044 6.620 
1020.0000 24.458 6.627 
1030.OOoO 24.52 1 6.633 
1040.OooO 25.538 6.633 
1050.0000 24.483 6.633 
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CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSEC 
TIME 

WELL N MBER 

RW-1 P-2 

(MIN) 
SWL 

(FEET) 

1060.0000 24.218 6.633 
1070.0000 24.199 6.633 
1080.oooo 25.980 6.639 
1090.0000 26.081 6.639 
1100.0000 25.772 6.633 
1110.0000 24.098 6.646 
1120.0000 25.974 6.646 
1130.0000 26.170 6.646 
1140.0000 25.450 6.652 
1150.0000 25.159 6.652 
1160.0000 25.646 6.652 
1170.0000 25.684 6.658 
1180.0000 24.793 6.658 
1190.0000 25.431 6.658 
1200.0000 24.925 6.671 
1210.0000 25.753 6.671 
1220.0000 26.176 6.677 
1230.0000 25.892 6.677 
1240.0000 25.867 6.684 
1250.0000 26.050 6.690 
1260.0000 25.627 6.690 
1270.0000 25.791 6.696 
1280.0000 25.867 6.696 
1290.0000 25.816 6.703 
1300.0000 25.494 6.709 
1310.0000 23.169 6.709 
1320.0000 23.984 6.715 
1330.0000 24.780 6.715 
1340.0000 25.425 6.722 
1350.0000 24.407 6.728 
1360.0000 23.339 6.722 
1370.0000 22.992 6.722 
1380.0000 24.054 6.728 
1390.0000 24.818 6.734 
1400.0000 25.671 6.734 
1410.0000 25.235 6.741 
1420.0000 24.414 6.734 
1430.0000 23.655 6.741 
1440.0000 23.535 6.747 
1450.0000 23.213 6.753 
1460.0000 22.682 6.747 



CONTRACTTASK ORDER: 0017 
SITE I.D.: CAMP LEZJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

WELL N MBER 

RW-1 P-2 

(MIN) 
SWL 

(FEET) 

1470.0000 23.200 6.753 
1480.0000 24.439 6.753 
1490.0000 25.519 6.747 
1500.0000 26.037 6.747 
1510.0000 26.182 6.747 
1520.0000 24.856 6.741 
1530.0000 23.478 6.741 
1540.0000 22.075 6.747 
1550.0000 21.266 6.747 
1560.0000 20.703 6.734 
1570.0000 20.001 6.728 
1580.0000 19.381 6.715 
1590.0000 18.736 6.722 
1600.0000 18.096 6.709 
1610.0000 17.375 6.722 
1620.0000 16.501 6.715 
1630.0000 16.362 6.696 
1640.0000 16.590 6.696 
1650.0000 16.470 6.696 
1660.0000 16.368 6.696 
1670.0000 16.286 6.684 
1680.0000 16.444 6.684 
1690.0000 16.653 6.677 
1700.0000 16.748 6.684 
1710.0000 16.729 6.677 
1720.0000 16.717 6.671 
1730.0000 16.710 6.665 
1740.0000 16,710 6.658 
1750.0000 16.691 6.665 
1760.0000 16.641 6.671 
1770.0000 16.628 6.665 
1780.0000 16.641 6.665 
1790.0000 16.628 6.665 
1800.0000 16.552 6.665 
1810.0000 16.590 6.665 
1820.0000 16.653 6.671 
1830.0000 16.672 6.665 
1840.0000 16.704 6.671 
1850.0000 16.723 6.671 
1860.0000 16.736 6.671 
1870.0000 16.736 6.677 



‘! “ I !  1 

CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

(MIN) 

1880.0000 16.565 6.677 
1890.0000 16.495 6.677 
1900.0000 16.432 6.677 
1910.0000 16.337 6.684 
1920.0000 16.254 6.684 
193o.OOOa 16.210 6.690 
1940.0000 16.178 6.690 
1950.0000 16.223 6.690 
1960.0000 17.027 6.696 
1970.0000 17.293 6.703 
1980.0000 17.445 6.703 
1990.0000 17.603 6.709 
2000.0000 17.653 6.709 
2010.0000 17.077 6.715 
2020.0000 17.109 6.715 
2030.0000 17.191 6.715 
2040.0000 17.166 6.722 
2050.0000 17.153 6.722 
2060.0000 17.160 6.728 
2070.0000 17.071 6.728 
2080.0000 17.001 6.728 
2090.oooo 16.957 6.734 
2100.0000 16.951 6.734 
2110.0000 16.944 6.728 
2120.0000 16.913 6.734 
2130.0000 16.913 6.734 
2140.0000 16.938 6.734 
2150.0000 16.925 6.722 
2160.0000 16.913 6.734 
2170.0000 16.938 6.734 
2180.0000 16.970 6.734 
2190.0000 17.014 6.734 
2200.0000 17.014 6.741 
2210.0000 17.058 6.728 
222o.oooo 17.090 6.747 
2230.0000 17.027 6.741 
2240.0000 16.995 6.734 
2250.0000 16.951 6.734 
2260.0000 17.052 6.728 
2270.0000 17.096 6.734 
2280.0000 17.027 6.734 

RW-1 P-2 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
T-EST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSE1 
TIME 

NELL b ‘MBER 

RW-1 P-2 

(MIN) 
SWL 

(FEE?3 

2290.0000 16.970 6.734 
2300.0000 16.919 6.734 
2310.0000 16.900 6.722 
2320.0000 16.894 6.734 
2330.0000 16.887 6.734 
2340.0000 16.970 6.734 
2350.0000 17.039 6.734 
2360.0000 17.096 6.734 
2370.0000 17.134 6.741 
2380.0000 17.172 6.728 
239o.oooo 17.217 6.734 
2400.0000 17.261 6.728 
2410.0000 17.077 6.728 
2420.0000 16.717 6.734 
2430.0000 16.286 6.734 
2440.0000 16.052 6.734 
2450.0000 15.912 6.728 
2460.0000 15.849 6.728 
2470.0000 15.792 6.728 
2480.0000 15.767 6.728 
249o.oooo 15.748 6.722 
2500.0000 15.355 6.722 
2510.0000 15.038 6.715 
2520.0000 14.848 6.715 
2530.0000 14.652 6.703 
2540.0000 14.519 6.696 
2550.0000 14.462 6.690 
2560.0000 14.392 6.684 
2570.0000 14.367 6.677 
2580.0000 14.335 6.677 
259o.oooo 14.323 6.677 
2600.0000 14.297 6.665 
2610.0000 14.285 6.665 
2620.0000 14.329 6.658 
2630.0000 14.354 6.658 
2640.0000 14.361 6.658 
2650.0000 14.342 6.652 
2660.0000 14.342 6.652 
2670.0000 14.361 6.652 
2680.0000 14.443 6.652 
2690.0000 14.494 6.652 



:  .J‘ 1, 

CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATFZ DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSEI: 
TIME 

MBER 

RW-1 P-2 

(MIN) 

2700.0000 14.525 6.652 
2710.0000 14.551 6.652 
2720.0000 14.544 6.658 
2730.0000 14.557 6.652 
2740.0000 14.570 6,658 
2750.0000 14.608 6.658 
2760.0000 14.646 6.665 
2770.0000 14.671 6.671 
2780.0000 14.671 6.671 
2790.0000 14.703 6.677 
2800.0000 14.709 6.684 
2810.0000 15.995 6.684 
2820.0000 16.292 6.696 
2830.0000 16.292 6.703 
2840.0000 16.210 6.709 
2850.0000 16.185 6.728 
286o.oooo 16.185 6.728 
2870.0000 16.223 6.741 
2880.0000 16.292 6.747 
289o.oooo 16.330 6.753 
29oo.oooo 16.375 6.760 
2910.0000 16.413 6.779 
292o.oooo 16.432 6.785 
293o.oooo 16.463 6.785 
294o.oooo 16.508 6.791 
295o.oooo 16.539 6.791 
2960.0000 16.546 6.798 
297o.oooo 16.571 6.791 
2980.0000 16.584 6.791 
299o.oooo 16.552 6.798 
3000.0000 16.571 6.804 
3010.0000 16.571 6.798 
3020.0000 16.571 6.791 
3030.0000 16.571 6.811 
3040.0000 16.577 6.798 
3050.0000 16.577 6.804 
3060.0000 16.565 6.791 
3070.0000 16.558 6.798 
3080.0000 16.546 6.804 
3090.0000 16.590 6.791 
3100.0000 16.609 6.798 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

-1 ” 

ELAPSED 
TIME 

NELL N i MBER 

RW-1 P-2 

(MIN) 
SWL 

(FEET) 

SWL 

(FEET) 

3110.0000 16.653 6.804 
3120.0000 16.691 6.804 
3130.0000 16.729 6.804 
3140.0000 16.729 6.811 
3150.0000 16.729 6.791 
3160.0000 16.723 6.804 
3170.0000 16.742 6.817 
3180.0000 16.641 6.811 
3190.0000 16.419 6.817 
3200.0000 16.292 6.811 
3210.0000 16.229 6.817 
3220.0000 16.178 6.817 
3230.0000 16.147 6.823 
3240.0000 16.140 6.830 
3250.0000 16.128 6.830 
3260.0000 16.128 6.823 
3270.0000 16.147 6.830 
3280.0000 16.159 6.836 
3290.0000 17.995 6.842 
3300.0000 17.128 6.849 
33 10.0000 16.641 6.855 
3320.0000 16.736 6.861 
3330.0000 16.995 6.861 
3340.0000 17.413 6.868 
3350.0000 17.666 6.874 
3360.0000 17.983 6.887 
3370.0000 18.305 6.893 
3380.0000 18.634 6.899 
3390.0000 18.818 6.906 
3400.0000 19.096 6.912 
3410.0000 19.19s 6.912 
3420.0000 19.254 6.918 
3430.0000 19.444 6.918 
3440.0000 19.710 6.925 
3450.0000 19.944 6.931 
3460.0000 20.229 6.931 
3470.0000 20.463 6.93 1 
3480.0000 20.659 6.937 
3490.0000 21.449 6.937 
3500.0000 19.134 6.937 
3510.0000 16.919 6.944 



CONTRACTTASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSEL 
TIME 

MBER 

RW-1 P-2 

(MIN) 
SWL 

(FEET) 

3520.0000 16.083 6.937 
3530.0000 16.596 6.937 
3540.0000 16.780 6.944 
3550.0000 16.868 6.944 
3560.0000 16.938 6.944 
3570.0000 17.027 6.944 
3580.0000 17.096 6.950 
3590.0000 17.166 6.950 
36OO.OOoO 17.248 6.950 
361O.oooO 17.305 6.956 
3620.0000 17.305 6.956 
3630.0000 17.001 6.956 
3640.0000 16.849 6.963 
3650.0000 16.736 6.963 
3660.0000 16.647 6.963 
3670.0000 16.470 6.963 
3680.0000 16.330 6.963 
3690.0000 16.223 6.963 
3700.0000 16.153 6.956 
3710.0000 16.096 6.956 
3720.0000 16.077 6.950 
3730.0000 16.064 6.944 
3740.0000 16.058 6.944 
3750.0000 16.039 6.937 
3760.0000 16.330 6.937 
3770.0000 17.533 6.937 
3780.0000 18.388 6.931 
3790.0000 18.337 6.925 
3800.0000 17.679 6.925 
381O.OOOa 17.065 6.931 
3820.0000 16.590 6.93 1 
3830.0000 16.210 6.925 
3840.0000 15.976 6.925 
3850.0000 15.862 6.918 
3860.0000 15.811 6.912 
3870.0000 15.741 6.912 
3880.0000 15.722 6.912 
3890.0000 15.634 6.906 
3900.0000 15.539 6.899 
391o.OOOa 15.488 6.899 
3920.0000 15.456 6.899 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

VELL N MBER 

RW-1 P-2 

(MIN) 
SWL 

(FEET) 

SWL 

(FEET) 

393o.oooo 15.437 6.893 
394o.oooo 18.831 6.887 
395o.oooo 22.353 6.893 
3960.oooo 24.022 6.893 
3970.0000 25.582 6.893 
398O.oooo 26.044 6.899 
3990.0000 26.094 6.899 
4000.0000 26.163 6.899 
4010.0000 25.949 6.906 
4020.0000 25.980 6.906 
4030.OOOo 25.873 6.912 
4040.0000 25.804 6.912 
4050.0000 25.677 6.918 
4060.0000 25.513 6.912 
4070.0000 24.685 6.918 
4080.0000 21.108 6.918 
4090.0000 17.128 6.925 
4100.0000 15.171 6.925 
4110.0000 14.253 6.918 
4120.0000 16.324 6.912 
4130.0000 17.748 6.912 
4140.0000 18.565 6.912 
415o.OOoO 19.406 6.912 
4160.0000 20.001 6.912 
4170.0000 20.678 6.918 
4180.0000 21.114 6.925 
4190.0000 21.386 6.931 
4200.0000 21.304 6.925 
4210.0000 21.266 6.937 
4220.0000 21.057 6.937 
4230.0000 20.785 6.944 
4240.0000 20.488 6.950 
4250.0000 20.248 6.956 
4260.0000 20.153 6.950 
4270.0000 20.482 6.950 
4280.0000 20.108 6.956 
4290.0000 20.279 6.956 
4300.0000 20.501 6.950 
4310.0000 20.608 6.963 
4320.0000 20.741 6.950 
4330.0000 20.899 6.956 



CONTRACT TASK OR&i: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSED WELL NUMBER 
TIME 

RW-1 P-2 

SWL SWL 
(MIN) (FEET) (FEET) 

434o.oooo 20.912 6.963 
435o.oooo 20.874 6.956 



/ !  

CONTRACT TASK ORDBR: OOii 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
BLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

(MIN) 

0.0000 
0.0083 
0.0166 
0.0250 
0.0333 
0.0416 
0.0500 
0.0583 
0.0666 
0.0750 
0.0833 
0.0916 
0.1000 
0.1083 
0.1166 
0.1250 
0.1333 
0.1416 
0.1500 
0.1583 
0.1666 
0.1750 
0.1833 
0.1916 
0.2OcQ 
0.2083 
0.2166 
0.2250 
0.2333 
0.2416 
0.2500 
0.2583 
0.2666 
0.2750 
0.2833 
0.2916 
0.3000 
0.3083 
0.3166 
0.3250 
0.3333 

P-l 

(Ii?& 

7.343 
7.343 
7.343 
7.350 
7.343 
7.343 
7.343 
7.343 
7.350 
7.350 
7.343 
7.343 
7.350 
7.343 
7.343 
7.343 
7.350 
7.343 
7.343 
7.350 
7.350 
7.350 
7.350 
7.350 
7.343 
7.350 
7.350 
7.350 
7.350 
7.350 
7.350 
7.350 
7.350 
7.350 
7.350 
7.350 
7.343 
7.343 
7.350 
7.350 
7.343 

NELL N MBER 1 

24-l 24-2 24-3 

7.281 12.734 
7.281 12.734 
7.281 12.734 
7.281 12.734 
7.281 12.734 
7.281 12.734 
7.281 12.734 
7.281 12.734 
7.281 12.734 
7.281 12734 
7.287 12.734 
7.281 12.734 
7.281 12.734 
7.281 12.734 
7.281 12.734 
7.281 12.734 
7.287 12.734 
7.281 12.750 
7.281 12.734 
7.287 12.734 
7.281 12.734 
7.287 12.734 
7.281 12.734 
7.287 12.734 
7.287 12.734 
7.281 12.750 
7.287 12.734 
7.287 12.750 
7.287 12.734 
7.287 12.750 
7.281 12.734 
7.287 12.750 
7.287 12.750 
7.287 12.734 
7.287 12.734 
7.287 12.734 
7.287 12.734 
7.287 12.750 
7.287 12.750 
7.287 12.750 
7.287 12.734 

p2z+) 

12968 
12.968 
12.968 
12.968 
12.968 
12.968 
12.968 
12.968 
12968 
12.968 
12.968 
12.968 
12.968 
12.968 
12.968 
12.968 
12.968 
12.968 
12.968 
12.968 
12.984 
12.968 
12.968 
12.968 
12.968 
12.984 
12.968 
12.968 
12.968 
12.984 
i2.968 
12.968 
12.968 
12.968 
12.968 
12.968 
12.968 
12.968 
12.968 
12.96S 
12.984 



CONTRACTTASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ZLAPSED 
TIME 

(MIN) 

0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 
0.5333 
0.5500 
0.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 
0.6666 
0.6833 
0.7000 
0.7166 
0.7333 
0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.95oa 
0.9666 
0.9833 
l.OOOC 
1.2OOc 

P-l 

p2ziG) 

7.343 
7.337 
7.343 
7.337 
7.343 
7.343 
7.343 
7.343 
7.343 
7.343 
7.343 
7.343 
7.343 
7.343 
7.343 
7.343 
7.350 
7.343 
7.350 
7.350 
7.350 
7.350 
7.350 
7.350 
7.350 
7.343 
7.350 
7.343 
7.350 
7.350 
7.350 
7.350 
7.350 
7.343 
7.350 
7.343 
7.350 
7.343 
7.343 
7.343 
7.343 

JELL N’ 

24-1 24-2 24-3 

SWL 

:FEET) 

7.281 12.750 
7.281 12.750 
7.281 12.750 
7.281 12.734 
7.281 12.734 
7.287 12.734 
7.287 12.734 
7.287 12734 
7.281 12.750 
7.287 12.734 
7.274 12.734 
7.281 12.734 
7.281 12.734 
7.281 12.734 
7.287 12.734 
7.287 12734 
7.287 12.734 
7.287 12.734 
7.287 12.750 
7.287 12.750 
7.287 12.750 
7,287 12.750 
7.287 12.750 
7.287 12.750 
7.287 12.750 
7.287 12.750 
7.287 12.750 
7.287 12.734 
7.287 12.750 
7.287 12.750 
7.287 12.750 
7.287 12.734 
7.287 12.734 
7.287 12.734 
7.287 12.734 
7.287 12.750 
7.287 12.750 
7.287 i2.75a 
7.287 12.734 
7.281 12.734 
7.281 12.734 

:&“, 

12.968 
12968 
12.968 
12.984 
12.968 
12.968 
12.984 
12.968 
12.968 
12.984 
12.968 
12.968 
12.984 
12.968 
12.984 
12968 
12.984 
12.968 
12.984 
12.984 
12.984 
12.984 
12.984 
12.984 
12.984 
12.984 
12.984 
12.984 
12.984 
12.9@ 
12.96z 
12.984 
12.984 
12.984 
12.96.t 
12.9a 
12.96t 
12.9ti 
12.9ti 
12.96.! 
12.9a 



I .  

co~mcr TASK ORDER: obi7 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

(MIN) 

1.4000 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 
2.6000 
28000 
3.oOOO 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.oooo 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.oooo 
9.2ooo 
9.4ooo 

P-l 

(lz& 

7.343 
7.343 
7.343 
7.350 
7.343 
7.350 
7.337 
7.350 
7.350 
7.350 
7.350 
7.343 
7.350 
7.343 
7.350 
7.350 
7.343 
7.343 
7.343 
7.350 
7.350 
7.343 
7.350 
7.343 
7.350 
7.343 
7.343 
7.350 
7.350 
7.350 
7.350 
7.350 
7.343 
7.343 
7.350 
7.350 
7.350 
7.350 
7.350 
7.343 
7.343 

VELL N 
7 

U MBER 1 

24-1 24-2 24-3 

SWL 

(FEET) 

7.287 12.734 12.968 
7.281 12.718 12.968 
7.287 12.734 12.968 
7.287 12.734 12.968 
7.281 12.718 12.968 
7.281 12.734 12.968 
7.281 12.718 12.968 
7.293 12.734 12968 
7.281 12.734 12.968 
7.293 12.734 12.968 
7.287 12.734 12.984 
7.287 12.734 12.968 
7.287 12.750 12.968 
7.287 12.734 12.968 
7.281 12.734 12.968 
7.287 12.734 12.968 
7.287 12734 12.968 
7.281 12.734 12.968 
7.287 12.734 12.984 
7.287 12.750 12.984 
7.287 12.734 12.968 
7.287 12.734 12.968 
7.287 12.734 12.968 
7.287 12.734 12.968 
7.287 12.734 12.968 
7.287 12.734 12.968 
7.281 12.734 12.968 
7.287 12.734 12.968 
7.287 12.734 12.968 
7.287 12.734 12.968 
7.287 12.734 12.968 
7.287 12.734 12.968 
7.287 12.734 12.968 
7.287 12.734 12.968 
7.287 12.734 12.968 
7.293 12.750 12.968 
7.287 12.734 12.984 
7.287 12.734 12.984 
7.293 12.734 12.968 
7.287 12.734 12.968 
7.287 12.734 12.968 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

VELL N 

P-l 24-l 24-2 24-3 

(MIN) 
SWL 

(FEET) 

9.6000 7.350 7.287 12.734 12.984 

9.8000 7.356 7.293 12.734 12.968 
10.0000 7.343 7.293 12.750 12.984 
12.0000 7.350 7.293 12.750 12.984 

14.0000 7.350 7.287 12.750 12.984 

16.0000 7.350 7.287 12.750 13.000 
18.0000 7.356 7.293 12.750 12.984 
20.0000 7.356 7.300 12.750 12.984 

22.0000 7.356 7.293 12.750 13.000 
24.0000 7.356 7.293 12734 12.984 
26.0000 7.356 7.300 12.750 12.984 
28.0000 7.356 7.300 12.750 12.984 
30.0000 7.356 7.300 12.734 12.968 
32.0000 7.356 7.300 12.750 12.984 
34.0000 7.362 7.300 12.750 12.984 
36.0000 7.356 7.300 12.750 13.000 

38.0000 7.362 7.300 12.750 12.984 

40.0000 7.369 7.312 12.750 12.984 
42.0000 7.362 7.306 12.750 12.984 

44.0000 7.356 7.306 12.734 12.984 
46.0000 7.362 7.306 12.765 13.000 

48.0000 7.369 7.306 12.750 12.984 
50.0000 7.356 7.306 12.750 12.984 
52.0000 7.362 7.306 12750 12.984 
54.0000 7.362 7.312 12.750 12.984 
56.0000 7.369 7.312 12.750 13.000 

58.oooo 7.375 7.312 12.750 12.984 
60.0000 7.375 7.318 12.750 13.000 
62.0000 7.369 7.312 12.750 12.984 
64.oooo 7.382 7.318 12.750 13.000 
66.oooo 7.375 7.312 12.750 13.000 
68.0000 7.382 7.318 12.750 12.984 

7o.OOoO 7.382 7.312 12.750 13.000 
72.0000 7.375 7.312 12.750 12.984 
74.0000 7.388 7.325 12.750 13.m 
76.0000 7.382 7.318 12.750 13.OOa 
78.0000 7.375 7.325 12.750 12.984 
80.0000 7.382 7.318 12.750 13.ooo 
82.0000 7.382 7.318 12.750 13.ooo 
84.oooo 7.382 7.318 12.750 13.OOa 
86.oooo 7.388 7.331 12.750 13.015 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ZLAPSED 
TIME 

mLL N 

P-l 24-l 24-2 

(MIN) 
SWL 

(FEET) 

8mooo 7.388 7.331 12.750 
9o.oooo 7.388 7.331 12.750 
92.oooo 7.394 7.331 12.765 
94.oooo 7.388 7.337 12.765 
96.0000 7.394 7.331 12.765 
98.oooo 7.394 7.337 12.750 

100.0000 7.394 7.331 12.750 
1omOOO 7.407 7.344 12.750 
110.0000 7.401 7.337 12.750 
115.0000 7.401 7.331 12.750 
120.0000 7.407 7.337 12.750 
125.0000 7.407 7.344 12.750 
130.0000 7.407 7.344 12.750 
135.0000 7.407 7.350 12.750 
140.0000 7.414 7.356 12.750 
145.0000 7.414 7.350 12.750 
150.0000 7.414 7.356 12.750 
155.0000 7.420 7.356 12.750 
160.0000 7.426 7.356 12.750 
165.0000 7.426 7.363 12.750 
170.0000 7.426 7.369 12.750 
175.0000 7.433 7.369 12.750 
180.0000 7.433 7.381 12.750 
185.0000 7.439 7.381 12.734 
190.0000 7.433 7.381 12.750 
195.0000 7.439 7.388 12.765 

200.0000 7.439 7.394 12.765 
205.0000 7.446 7.394 12.765 
210.0000 7.452 7.400 12.765 
215.0000 7.452 7.407 12.750 
220.0000 7.458 7.413 12.750 
225.0000 7.452 7.407 12750 
230.0000 7.452 7.407 12.765 
235.0000 7.458 7.413 12.750 
240.0000 7.465 7.419 12.765 
245.0000 7.465 7.426 12.765 
250.0000 7.465 7.438 12.750 
255.0000 7.465 7.445 12.765 

260.0000 7.47 1 7.438 12.765 
265.0000 7.471 7.445 12.765 
270.0000 7.478 7.457 12.765 

24-3 

*irET) 

13.000 
13.000 
13.000 
13.000 
13.000 
13.000 
13.000 
13.000 
13.000 
13.015 
13.000 
12.984 
13.000 
13.000 
13.015 
13.000 
13.000 
13.000 
13.000 
13.000 
13.000 
13.015 
13.000 
12.984 
13.015 
13.000 
13.000 
13.000 
13.015 
13.015 
13.015 
13.000 
13.015 
13.000 
13.000 
13.000 
13.015 
13.015 
13.015 
13.015 
13.015 



CONTRACTTASK ORD&-i: h7 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

h’ELL N 

P-l 24-1 24-2 24-3 

(MIN) 

275.0000 7.478 7.457 12.765 13.015 
280.0000 7.484 7.463 12.765 13.031 
285.0000 7.484 7.463 12.765 13.031 
290.0000 7.490 7.470 12.750 13.031 
295.oooo 7.497 7.470 12.781 13.000 
300.0000 7.490 7.482 12.765 13.031 
305.0000 7.497 7.482 12.765 13.015 
310.0000 7.497 7.482 12750 13.015 
315.0000 7.497 7.482 12765 13.015 
320.0000 7.510 7.495 12.765 13.015 
325.0000 7.503 7.495 12.765 13.015 
330.0000 7.516 7.501 12.765 13.015 
335.0000 7.516 7.508 12.765 13.031 
340.0000 7.516 7.514 12.765 13.031 
345.0000 7.522 7.520 12.765 13.031 
350.0000 7.522 7.520 12.781 13.031 
355.0000 7.529 7.533 12.781 13.031 
360.0000 7.529 7.533 12.765 13.031 
365.0000 7.529 7.533 12.781 13.031 
370.0000 7.535 7.539 12.781 13.031 
375.0000 7.535 7.545 12765 13.031 
380.0000 7.542 7.552 12781 13.031 
385.0000 7.548 7.558 12.781 13.03 1 
39o.oooo 7.548 7.564 12.781 13.031 
395.oooo 7.554 7.571 12.781 13.046 
400.0000 7.554 7.577 12.781 13.046 
405.0000 7.554 7.577 12.781 13.031 
410.0000 7.561 7.583 12.781 13.031 
415.0000 7.567 7.583 12.781 13.046 
420.0000 7.567 7.596 12.781 13.046 
425.0000 7.567 7.602 12.796 13.046 
430.0000 7.574 7.602 12.781 13.046 
435.0000 7.586 7.615 12.781 13.046 
440.0000 7.580 7.615 127% 13.046 
445.0000 7.586 7.621 12.7% 13.046 
450.0000 7.586 7.621 12.781 13.046 
455.0000 7.593 7.627 12.7% 13.046 
460.0000 7.599 7.634 12.781 13.04 
465.0000 7.599 7.640 12.781 13.04 
470.0000 7.599 7.646 12.796 13.04c 
475.0000 7.606 7.646 12.781 13.04c 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

NELL N 

P-l 24-1 24-2 24-3 

(MIN) 
SWL 

(FEET) 

480.0000 7.606 7.646 12.781 13.062 
485.oooo 7.606 7.653 12.796 13.046 
49o.oooo 7.612 7.659 12.796 13.062 
49s.oooo 7.618 7.659 12.796 13.046 
5oo.oooo 7.618 7.659 12.796 13.046 
505.0000 7.618 7.659 12.781 13.046 
51o.OOOo 7.625 7.665 12.796 13.046 
515.0000 7.625 7.672 12.796 13.046 
520.0000 7.625 7.672 12.796 13.046 
525.0000 7.631 7.684 12.796 13.062 
53o.QOOO 7.631 7.691 12.796 13.062 
535.OOOO 7.638 7.697 12.796 13.062 
540.0000 7.638 7.697 12.796 13.062 
545.0000 7.644 7.703 12796 13.046 
550.0000 7.644 7.697 12.796 13.062 
555.0000 7.644 7.703 12.796 13.062 
560.0000 7.650 7.709 12.796 13.062 
565.0000 7.650 7.716 12.812 13.046 
570.0000 7.650 7.716 12.796 13.062 
575.0000 7.657 7.722 12.796 13.062 
580.0000 7.650 7.722 12.796 13.062 
585.0000 7.657 7.722 12.796 13.046 
59o.oooo 7.657 7.728 12.796 13.062 
595.oooo 7.663 7.728 12.812 13.062 
600.0000 7.663 7.728 12.796 13.062 
605.0000 7.670 7.735 12.796 13.062 
610.0000 7.670 7.735 12.796 13.062 
615.0000 7.670 7.74 1 12.796 13.062 
620.0000 7.670 7.741 12.796 13.062 
625.0000 7.676 7.747 12.7% 13.062 
630.0000 7.676 7.747 12.796 13.062 
635.0000 7.676 7.754 12.812 13.062 
640.0000 7.676 7.754 12.7% 13.062 
645.0000 7.683 7.760 12.812 13.046 
650.0000 7.683 7.760 i2.812 13.062 
655.0000 7.689 7.766 12.812 13.062 
660.0000 7.689 7.772 12.812 13.062 
665.0000 7.689 7.772 12.812 13.062 
670.0000 7.689 7.779 12.812 13.062 
675.0000 7.695 7.772 12.812 13.062 
680.0000 7.695 7.772 12.812 13.062 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

3LAPSED 
TIME 

P-l 

(MIN) 
SWL 

(FEET) 

685.0000 7.695 
690.0000 7.702 
695.0000 7.695 
7OO.oooo 7.702 
705.0000 7.702 
71o.oOOO 7.695 
715.0000 7.70s 
720.0000 7.70s 
725.oooO 7.702 
730.0000 7.70s 
735.0000 7.708 
74o.OOOo 7.715 
745.0000 7.715 
750.0000 7.715 
755.0000 7.721 
760.0000 7.721 
765.0000 7.715 
770.0000 7.721 
775.0000 7.721 
780.OOoO 7.721 
785.0000 7.721 
790.0000 7.727 
795.oooo 7.727 
8oo.oooo 7.727 
805.0000 7.721 
810.OoOO 7.727 
815.0000 7.727 
820.0000 7.727 
825.0000 7.727 
830.0000 7.727 
835.0000 7.727 
840.0000 7.727 
S45.OOoa 7.727 
85O.oooO 7.727 
855.0000 7.734 
860.0000 7.734 
865.0000 7.727 
s7o.uOOO 7.734 
875.0000 7.734 
880.0000 7.734 
885.0000 7.734 

dELL N 

24-l 24-2 24-3 

SWL 

(FEET) 

7.772 12.812 13.07s 
7.779 12.812 13.062 

7.779 12.812 13.062 
7.785 12.812 13.07s 
7.785 12.812 13.062 
7.791 12.812 13.062 
7.785 12.812 13.062 
7.785 12.812 13.07s 
7.791 12.812 13.07s 
7.791 12.812 13.07s 
7.79s 12.812 13.078 
7.798 12.828 13.078 
7.79s 12.812 13.078 

7.804 12.812 13.078 
7.804 12.812 13.07s 
7.810 12.812 13.07s 
7.810 12.812 13.078 
7.810 12.828 13.078 
7.810 12.828 13.07s 
7.810 12.812 13.07s 

7.810 12.812 13.07s 
7.810 12.812 13.07s 
7.817 12.812 13.078 
7.817 12.812 13.07s 
7.817 12.812 13.078 

7.817 12.812 13.07s 

7.817 12.812 13.078 
7.817 12.828 13.078 
7.817 12.812 13.078 
7.817 12.82Z 13.078 
7.817 12.82s 13.078 
7.823 12.82s 13.078 
7.823 12.828 13.078 
7.823 12.812 13.078 
7.823 12sz 13.078 
7.823 12.SZ 13.078 

7.823 12.812 13.078 
7.823 12.812 13.078 

7.823 12.812 13.07E 
7.823 12.81; 13.07t 
7.823 12.81; 13.07t 



CONTRACTTASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

:LAPSED 
TIME 

(MIN) 

89o.oooo 
895.oooo 
9oo.oooo 
905.oooo 
91omOO 
915.0000 
920.0000 
925.oooo 
93o.oooo 
935.oooo 
94o.oooo 
945.0000 
95o.oooo 
955.oooo 
960.0000 
965.0000 
970.0000 
975.oooo 
98o.oooo 
985.0000 
99o.oooo 
995.0000 
looo.oooo 
1005.0000 
1010.0000 
1015.0000 
1020.oooo 
1025.m 
1030.0000 
1035.0000 
1040.0000 
045.0000 
050.m 
055.OOOo 
060.oooo 
065.m 
070.0000 
075.0000 
080.0000 
085.0000 
090.0ooo 

T WELL N 

P-l 

(&k 

7.734 
7.734 
7.734 
7.734 
7.734 
7.734 
7.734 
7.740 
7.740 
7.740 
7.740 
7.740 
7.740 
7.740 
7.740 
7.747 
7.747 
7.747 
7.747 
7.747 
7.747 
7.747 
7.747 
7.753 
7.753 
7.753 
7.753 
7.753 
7.753 
7.759 
7.759 
7.759 
7.753 
7.759 
7.753 
7.753 
7.753 
7.759 
7.759 
7.759 
7.759 

24-l 24-2 24-3 

SWL 

(FEET) 

7.823 12.812 13.078 
7.823 12.812 13.078 
7.823 12828 13.078 
7.829 12.812 13.078 
7.829 12.812 13.062 
7.836 12.812 13.078 
7.836 12.828 13.078 
7.836 12.828 13.062 
7.836 12.812 13.078 
7.836 12.812 13.078 
7.842 12.812 13.078 
7.842 12.812 13.078 
7.836 12.812 13.078 
7.848 12.812 13.078 
7.842 12.812 13.078 
7.848 12.812 13.078 
7.848 12.828 13.078 
7.848 12.828 13.078 
7.861 12.812 13.078 
7.854 12.828 13.078 
7.854 12.812 13.078 
7.861 12.812 13.078 
7.861 12.828 13.078 
7.861 12.828 13.078 
7.854 12.812 13.078 
7.867 12.812 13.078 
7.867 12.812 13.078 
7.867 12.812 13.078 
7.873 12.828 13.078 
7.867 12.828 13.078 
7.867 12.828 13.078 
7.867 12.812 13.078 
7.867 12.812 13.078 
7.867 12.812 13.078 
7.861 12.812 13.078 
7.861 12.812 13.078 
7.861 12.812 13.078 
7.867 12.812 13.078 
7.867 12.812 13.078 
7.861 12.812 13.062 
7.861 12.812 13.078 

MBER I 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

7- ELAPSED 
TIME 

P-l 24-l 24-2 

(MIN) 
SWL 

(FEET) 

1095.0000 7.759 7.861 12.812 
1100.0000 7.759 7.867 12.828 
1105.0000 7.759 7.867 12.812 
1110.0000 7.753 7.867 12.812 
1115.0000 7.759 7.861 12.828 
1120.0000 7.759 7.867 12.828 
1125.0000 7.759 7.867 12.812 
1130.0000 7.759 7.867 12.812 
1135.0000 7.759 7.873 12.812 
1140.0000 7.759 7.873 12.812 
1145.0000 7.759 7.873 12.812 
1150.0000 7.759 7.873 12.812 
1155.0000 7.759 7.873 12.828 
1160.0000 7.766 7.873 12.828 
1165.0000 7.766 7.880 12.812 
1170.0000 7.759 7.880 12.812 
1175.0000 7.766 7.886 12.812 
1180.0000 7.766 7.886 12.812 
1185.0000 7.766 7.880 12.812 
1190.0000 7.766 7.880 12.812 
1195.0000 7.766 7.886 12.812 
1200.0000 7.766 7.892 12.812 
1205.0000 7.766 7.892 12.828 
1210.0000 7.766 7.892 12.812 
1215.0000 7.772 7.892 12.812 
1220.0000 7.772 7.892 12.812 
1225.0000 7.772 7.899 12.828 
1230.0000 7.772 7.899 12.812 
1235.0000 7.772 7.899 12.812 
1240.0000 7.772 7.905 12.812 
1245.0000 7.779 7.905 12.828 
1250.0000 7.779 7.905 12.812 
1255.0000 7.779 7.911 12.812 
1260.0000 7.779 7.911 12.812 
1265.0000 7.779 7.911 12.828 
1270.0000 7.779 7.911 12.828 
1275.0000 7.779 7.918 12.812 
1280.0000 7.779 7.918 12.828 
1285.0000 7.779 7.918 12.828 
1290.0000 7.785 7.918 12.828 
1295.0000 7.785 7.918 12.828 

24-3 

13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.093 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.078 
13.071 
13.071 
13.072 
13.07.t 
13.093 
13.09? 
13.07* 
13.078 
13.078 
13.093 
13.078 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

YELL N 

P-l 24-1 24-2 24-3 

(MIN) 

1300.0000 7.785 7.924 12.812 13.093 
1305.0000 7.785 7.924 12.828 13.078 
1310.0000 7.785 7.924 12.812 13.093 
1315.0000 7.785 7.924 12.828 13.093 
1320.0000 7.785 7.924 12.812 13.078 
1325.0000 7.791 7.930 12.828 13.078 
133o.oOOO 7.779 7.930 12.828 13.093 
133aOoO 7.785 7.930 12.828 13.093 
1340.0000 7.785 7.930 12.828 13.078 
134moOO 7.785 7.936 12.828 13.093 
1350.0000 7.785 7.930 12.828 13.093 
1355.0000 7.785 7.930 12.828 13.093 
1360.0000 7.785 7.930 12.828 13.093 
1365.0000 7.785 7.930 12.828 13.093 
1370.0000 7.785 7.930 12.828 13.093 
1375.oooO 7.779 7.930 12.828 13.093 
1380.0000 7.785 7.936 12828 13.093 
1385.0000 7.785 7.936 12.828 13.093 
1390.0000 7.785 7.936 12.828 13.093 
1395.0000 7.785 7.936 12.828 13.093 
14Oo.OoOO 7.785 7.943 12.843 13.109 
1405.OOoO 7.785 7.943 12.828 13.093 
1410.0000 7.785 7.943 12.828 13.093 
1415.0000 7.785 7.943 12.828 13.109 
1420.0000 7.785 7.943 12.843 13.093 
1425.0000 7.785 7.949 12.843 13.109 
1430.0000 7.785 7.943 12.828 13.093 
1435.0000 7.785 7.943 12.828 13.093 
1440.0000 7.785 7.943 12.843 13.093 
1445.0000 7.785 7.949 12.843 13.093 
1450.0000 7.785 7.949 12.843 13.093 
1455.0000 7.785 7.949 12.843 13.093 
1460.0000 7.785 7.949 12.843 13.093 
1465.0000 7.785 7.949 12.828 13.093 
1470.0000 7.785 7.949 12.843 13.093 
1475.0000 7.785 7.943 12843 13.093 
1480.0000 7.785 7.943 12.843 13.093 
1485.0000 7.785 7.943 12.843 13.109 
1490.0000 7.785 7.943 12.843 13.109 
1495.oOOO 7.785 7.949 12.843 13.109 
1500.0000 7.785 7.943 12.843 13.093 



:  ‘: 

CONTRACTTASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

T WELL N ELAPSED 
TIME 

P-l 24-l 24-2 

(MIN) 

1505.0000 7.785 7.943 12.828 
1510.0000 7.785 7.943 12.843 
1515.0000 7.785 7.943 12.843 
1520.0000 7.785 7.943 12.843 
1525.0000 7.785 7.936 12.843 
1530.0000 7.779 7.943 12.843 
1535.0000 7.785 7.936 12.843 
1540.0000 7.779 7.930 12.843 
1545.0000 7.779 7.936 12.843 
1550.0000 7.779 7.924 12.843 
1555.0000 7.772 7.924 12.843 
1560.0000 7.772 7.924 12.828 
1565.0000 7.772 7.924 12.843 
1570.0000 7.779 7.918 12.843 
1575.0000 7.772 7.924 12.843 
1580.0000 7.772 7.911 12.843 
1585.0000 7.772 7.918 12.843 
1590.0000 7.766 7.911 12.843 
1595.0000 7.766 7.911 12.843 
1600.0000 7.766 7.905 12.843 
1605.0000 7.766 7.899 12.828 
1610.0000 7.766 7.899 12.828 
1615.0000 7.759 7.899 12.828 
1620.0000 7.759 7.892 12.828 
1625.0000 7.753 7.886 12.828 
1630.0000 7.759 7.886 12.828 
1635.0000 7.753 7.886 12.828 
1640.0000 7.753 7.886 12.828 
1645.0000 7.753 7.886 12.828 
1650.0000 7.747 7.880 12.828 

1655.0000 7.747 7.880 12.828 
1660.0000 7.747 7.880 12.828 
1665.0000 7.747 7.880 12.828 
1670.0000 7.740 7.873 12.828 
1675.0000 7.747 7.873 12.828 
1680.0000 7.740 7.873 12.828 
1685.0000 7.740 7.873 12.828 
1690.0000 7.734 7.867 12.812 
1695.OQOO 7.740 7.867 12.828 
1700.0000 7.740 7.867 12.828 
1705.0000 7.734 7.861 12.812 

24-3 

(&Ei-) 

13.109 
13.109 
13.109 
13.109 
13.093 
13.109 
13,109 
13.109 
13.109 
13.109 
13.109 
13.109 
13.093 
13.109 
13.109 
13.109 
13.109 
13.109 
13.109 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.109 
13.109 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.078 



CONTRACTTASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

NELL N 

P-l 24-1 24-2 24-3 

(MIN) 

1710.0000 7.734 7.861 12.828 13.093 
1715.0000 7.734 7.861 12.828 13.093 
1720.0000 7.734 7.861 12.812 13.093 
1725.0000 7.727 7.854 12.812 13.078 
1730.0000 7.727 7.854 12.812 13.078 
1735.0000 7.727 7.854 12.812 13.078 
1740.0000 7.727 7.854 12.812 13.093 
1745.0000 7.727 7.854 12.812 13.078 
1750.0000 7.727 7.854 12.812 13.093 
1755.0000 7.727 7.854 12.812 13,093 
1760.0000 7.727 7.861 12.812 13.093 
1765.0000 7.727 7.861 12.812 13.093 
1770.0000 7.727 7.861 12.812 13.093 
1775.0000 7.727 7.861 12.812 13.093 
1780.0000 7.727 7.861 12.828 13.078 
1785.0000 7.727 7.861 12.812 13.093 
1790.0000 7.727 7.861 12.812 13.078 
1795.0000 7.727 7.861 12.812 13.078 
1800.0000 7.727 7.861 12.828 13.093 
1805.0000 7.727 7.867 12.828 13.093 
1810.0000 7.727 7.867 12.812 13.093 
1815.0000 7.727 7.867 12.812 13.093 
1820.0000 7.727 7.861 12.812 13.093 
1825.0000 7.727 7.867 12.812 13.093 
1830.0000 7.727 7.867 12.812 13.093 
1835.0000 7.727 7.867 12.812 13.093 
1840.0000 7.734 7.873 12.828 13.093 
1845.0000 7.727 7.873 12.828 13.093 
1850.0000 7.727 7.873 12.812 13.093 
1855.0000 7.727 7.873 12.812 13.093 
1860.0000 7.734 7.880 12.828 13.093 
1865.0000 7.734 7.880 12.812 13.093 
1870.0000 7.734 7.880 12.812 13.078 
1875.0000 7.734 7.880 12.828 13.093 
1880.0000 7.734 7.880 12.812 13.093 
1885.0000 7.734 7.880 12.812 13.093 
1890.0000 7.734 7.886 12.812 13.093 
1895.0000 7.734 7.880 12.796 13.078 
1900.0000 7.734 7.880 12.812 13.093 
1905.0000 7.734 7.886 12.812 13.078 
1910.0000 7.740 7.886 12.812 13.093 

1 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSEC 
TIME 

VELL N 

P-l 24-1 24-2 24-3 

(MIN) 

1915.0000 7.740 7.892 
1920.0000 7.740 7.892 
1925.0000 7.740 7.899 
1930.0000 7.747 7.899 
1935.0000 7.747 7.899 
1940.0000 7.747 7.905 
1945.0000 7.747 7.905 
1950.0000 7.747 7.911 
1955.0000 7.747 7.905 
1960.0000 7.747 7.911 
1965.0000 7.747 7.911 
1970.0000 7.753 7.911 
1975.0000 7.753 7.911 
1980.0000 7.753 7.911 
1985.0000 7.753 7.911 
1990.0000 7.753 7.91s 
1995.OOOa 7.753 7.911 
2OOO.OOOo 7.753 7.91s 
2005.0000 7.753 7.91s 
2010.OOOo 7.753 7.924 
2015.0000 7.753 7.91s 
2020.OOOa 7.759 7.91s 
2025.0000 7.759 7.91s 
2030.0000 7.759 7.91s 
2035.0000 7.759 7.924 
2040.0000 7.759 7.91s 
2045.oooO 7.759 7.924 
205O.oooO 7.759 7.924 
2055.0000 7.766 7.924 
2060.OOOa 7.759 7.924 
2065.0000 7.766 7.924 
2070.0000 7.766 7.924 
2075.0000 7.766 7.924 
2080.0000 7.766 7.924 
2085.0000 7.766 7.924 
2090.0000 7.766 7.924 
2095.0000 7.766 7.930 
2100.0000 7.766 7.924 
2105.0000 7.766 7.924 
2110.0000 7.766 7.924 
2115.0000 7.766 7.924 

(ltzk) 

12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 
12.812 

(lT& 

13.093 
13.07s 
13.093 
13.093 
13.07s 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.07s 
13.07s 
13.093 
13.07s 
13.07s 
13.07s 
13.093 
13.07s 
13.07s 
13.078 
13.093 
13.093 
13.093 
13.093 
13.07s 
13.078 
13.07s 
13.07s 
13.093 
13.093 
13.093 
13.078 
13.07s 
13.07s 
13.07s 
13.07s 
13.07s 
13.07s 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

rl- WELL NUMBER 1 ELAPSED 
TIME 

P-l 24-l 24-2 24-3 

(MIN) 
SWL 

(FEET) 

2120.0000 7.766 
2125.0000 7.766 
2130.0000 7.766 
2135.0000 7.766 
2140.0000 7.766 
2145.0000 7.766 
215o.oooo 7.766 
2155.0000 7.766 
2160.OOoO 7.766 
2165.0000 7.766 
2170.0000 7.766 
2175.0000 7.766 
218O.OOOO 7.772 
2185.0000 7.766 
2190.0000 7.766 
2195.OoOO 7.766 
2200.0000 7.766 
2205.0000 7.772 
2210.0000 7.772 
2215.0000 7.772 
2220.0000 7.772 
2225.0000 7.772 
2230.0000 7.772 
2235.0000 7.766 
2240.0000 7.766 
2245.0000 7.766 
2250.0000 7.766 
2255.0000 7.766 
2260.0000 7.766 
2265.OOOB 7.766 
2270.0000 7.766 
2275.0000 7.766 
2280.0000 7.766 
2285.0000 7.766 
2290.0000 7.766 
2295.oooo 7.766 
2300.0000 7.766 
2305.0000 7.766 
2310.0000 7.766 
2315.0000 7.766 
2320.0000 7.766 

SWL 

(FEET) 

7.924 
7.924 
7.924 
7.930 
7.924 
7.930 
7.924 
7.924 
7.930 
7.930 
7.924 
7.930 
7.930 
7.930 
7.930 
7.930 
7.930 
7.930 
7.930 
7.930 
7.930 
7.930 
7.930 
7.930 
7.924 
7.924 
7.924 
7.924 
7.924 
7.924 
7.924 
7.924 
7.924 
7.924 
7.930 
7.924 
7.924 
7.924 
7.924 
7.930 
7.930 

12.812 13.093 
12.812 13.078 
12.812 13.078 
12.812 13.093 
12.796 13.078 
12.812 13.078 
12.796 13.078 
12.7% 13.078 
12.812 13.078 
12.812 13.078 
12.812 13.078 
12.812 13.078 
12.796 13.078 
12.812 13.078 
12.812 13.078 
12.796 13.078 
12.812 13.078 
12.812 13.078 
12.812 13.078 
12.812 13.078 
12.812 13.078 
12.812 13.078 
12.812 13.078 
12.812 13.078 
12.812 13.078 
12.796 13.078 
12.812 13.078 
12.7% 13.078 
12.796 13.078 
12.796 13.078 
12.796 13.062 
12.796 13.062 
12.796 13.062 
12.796 13.078 
12.796 13.078 
12.796 13.078 
12.796 13.078 
12.796 13.062 
12.796 13.078 
12.796 13.062 
12.796 13.078 



CONTRACTTASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

NELL N 

P-l 24-1 24-2 24-3 

(MIN) 
SWL 

(FEET) 

2325.0000 7.766 7.924 12.796 13.078 
2330.0000 7.766 7.930 12.796 13.062 
2335.0000 7.766 7.930 12.796 13.062 
2340.0000 7.766 7.930 12.796 13.078 
2345.0000 7.766 7.924 12.796 13.078 
2350.0000 7.766 7.924 12.796 13.062 
2355.oooo 7.766 7.924 12.796 13.078 
2360.0000 7.766 7.924 12.796 13.062 
2365.0000 7.766 7.924 12.781 13.062 
2370.0000 7.759 7.918 12.781 13.062 
2375.0000 7.759 7.918 12.7% 13.062 
2380.0000 7.759 7.918 12.781 13.062 
2385.0000 7.759 7.918 12.781 13.062 
2390.0000 7.759 7.918 12.781 13.062 
2395.oooo 7.759 7.918 12.781 13.062 
2400.0000 7.759 7.918 12.781 13.062 
2405.0000 7.766 7.924 12.7% 13.062 
2410.0000 7.759 7.918 12.781 13.046 
2415.0000 7.759 7.918 12.796 13.062 
2420.0000 7.759 7.924 12.781 13.062 
2425.0000 7.759 7.924 12.796 13.062 
2430.0000 7.759 7.924 12.796 13.062 
2435.0000 7.766 7.930 12.796 13.062 
2440.0000 7.759 7.930 12.781 13.062 
2445.0000 7.759 7.924 12.781 13.062 
2450.0000 7.759 7.930 12.781 13.062 
2455.0000 7.759 7.930 12.781 13.062 
2460.0000 7.759 7.930 12.78 1 13.046 
2465.0000 7.759 7.930 12.781 13.062 
2470.0000 7.759 7.936 12.781 13.062 
2475.0000 7.759 7.930 12.781 13.062 
2480.0000 7.759 7.930 12.781 13.046 
2485.0000 7.759 7.936 12.781 13.046 
2490.0000 7.766 7.936 12.781 13.062 
2495.oooo 7.759 7.936 12.781 13.062 
2500.0000 7.766 7.936 12.781 13.046 
2505.0000 7.759 7.936 12.781 13.046 
2510.0000 7.766 7.936 12.781 13.046 
2515.0000 7.766 7.943 12.781 13.062 
2520.0000 7.766 7.943 12.781 13.046 
2525.0000 7.766 7.936 12.781 13.062 



CONTRACTTASK ORDER: 0017 
SITE I.D.: CAMP LETEUNE. HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

NELL N 

P-l 24-l 24-2 24-3 

(MIN) (IflET) 

253OOOOO 7.766 7.936 12.781 13.046 
2535OOOO 7.759 7.936 12.781 13.062 
254oOOOO 7.759 7.936 12.781 13.062 
2545.OOOO 7.759 7.936 12.781 13.046 
2550.0000 7.759 7.943 12.781 13.046 
2555.oooo 7.766 7.943 12.781 13.046 
256OOOOO 7.759 7.943 12.781 13.046 
2565OOOO 7.759 7.943 12.781 13.046 
257oOOOO 7.759 7.943 12.781 13.046 
2575.OOOO 7.759 7.943 12.781 13.046 
258OOOOO 7.759 7.943 12.765 13.046 
2585.OOOO 7.759 7.949 12.781 13.046 
259o.oooo 7.766 7.955 12.781 13.046 
2595.oooo 7.766 7.949 12.781 13.062 
26OOOOOO 7.766 7.949 12.781 13.046 
2605OOOO 7.766 7.949 12.781 13.046 
261OOOOO 7.766 7.949 12.781 13.046 
2615OOOO 7.766 7.955 12.781 13.046 
262OOOOO 7.759 7.955 12.781 13.046 
2625OOOO 7.766 7.955 12.781 13.046 
263O.OOOO 7.759 7.955 12.765 13.046 
2635OOOO 7.766 7.955 12.781 13.046 
264OOOOO 7.766 7.955 12.781 13.046 
2645OOOO 7.766 7.955 12.781 13.046 
265OOOOO 7.766 7.955 12.781 13.046 
2655OOOO 7.759 7.949 12.781 13.046 
266OOOOO 7.766 7.949 12.781 13.046 
2665OOOO 7.766 7.955 12.781 13.046 
267OOOOO 7.759 7.949 12.781 13.046 
2675OOOO 7.766 7.955 12.781 13.046 
268OOOOO 7.766 7.962 12.781 13.046 
2685OOOO 7.766 7.962 12.781 13.046 
2690.0000 7.766 7.962 12.765 13.046 
2695.0000 7.766 7.968 12.781 13.046 
27OOOOOO 7.766 7.968 12.781 13.046 
2705OOOO 7.766 7.968 12.781 13.046 
271OOOOO 7.766 7.968 12.781 13.046 
2715OOOO 7.766 7.968 12.781 13.046 
272OOOOO 7.766 7.968 12.781 13.046 
2725OOOO 7.766 7.968 12.781 13.046 
273OOOOO 7.772 7.968 12.781 13.046 

1 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LETEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
BLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

WELL NUMBER 1 

P-l 24-1 24-2 24-3 

(MIN) 
SWL 

(FEET) 

2735.0000 7.766 7.968 12781 13.046 
2740.0000 7.772 7.974 12.781 13.046 
2745.0000 7.772 7.974 12.781 13.046 
27SO.0000 7.772 7.981 12.781 13.046 
2755.0000 7.772 7.981 12.781 13.046 
2760.0000 7.772 7.987 12.781 13.062 
2765.0000 7.772 7.987 12.781 13.046 
2770.0000 7.779 7.987 12.781 13.062 
2775.0000 7.772 7.987 12.781 13.062 
2780.0000 7.779 7.987 12.781 13.062 
27850000 7.772 7.987 12.781 13.046 
2790.0000 7.772 7.987 12.781 13.046 
279s.oooo 7.779 7.993 12.781 13.062 
28oo.oooo 7.779 7.987 12781 13.046 
28os.oooo 7.772 7.993 12.781 13.046 
281o.oooo 7.779 8.000 12.781 13.062 
2815.0000 7.779 7.993 12.7% 13.062 
2820.0000 7.779 7.993 12.781 13.062 
282S.0000 7.779 8.000 12796 13.062 
2830.0000 7.779 7.993 12.796 13.062 
2835.0000 7.779 7.993 12.796 13.062 
2840.0000 7.779 8.000 12.796 13.062 
28450000 7.779 8.000 12.796 13.062 
2850.0000 7.779 8.000 12.7% 13.062 
2855.0000 7.779 8.ooO 12.7% 13.062 
2860.0000 7.779 8.000 12.796 13.062 
2865.0000 7.779 8.006 12.796 13.062 
2870.0000 7.779 8.012 12.796 13.062 
2875.0000 7.785 8.012 12796 13.078 
2880.0000 7.785 8.025 12796 13.078 
2885.0000 7.791 8.018 12.796 13.078 
2890.0000 7.791 8.025 12.7% 13.062 
2895.0000 7.791 8.025 12.812 13.078 
2900.0000 7.791 8.025 12812 13.078 
2905.0000 7.791 8.031 127% 13.078 
2910.0000 7.791 8.03 1 12.812 13.078 
2915.0000 7.791 8.031 12.812 13.062 
292o.oooo 7.798 8.025 12.812 13.078 
2925.0000 7.798 8.031 12812 13.078 
293o.oooo 7.798 8.03 1 12.812 13.078 
293s.oooo 7.798 8.031 12.812 13.078 



/ !  

CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
-I-EST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

VELL N 

P-l 24-l 24-2 24-3 

(MIN) 
SWL 

(FEET) 

294o.oooo 7.791 8.025 12.7% 13.078 
2945.oooo 7.798 8.031 12.812 13.078 
295o.oooo 7.798 8.037 12.812 13.078 
2955.oooo 7.798 8.03 1 12.796 13.062 
296o.oooo 7.798 8.025 12.796 13.062 
2965.0000 7.798 8.031 12.796 13.062 
297o.oooo 7.798 8.031 12.796 13.078 

2975.oooo 7.798 8.03 1 12.7% 13.062 
2980.0000 7.791 8.018 12.796 13.062 
2985.0000 7.798 8.025 12.796 13.062 
299o.oooo 7.791 8.025 12.7% 13.062 

2995.OOOO 7.798 8.025 12.796 13.062 
3OOOOOOO 7.798 8.025 12.796 13.062 

3OOuOOO 7.798 8.025 12.796 13.062 
3OlOOOOO 7.798 8.031 12.812 13.062 

3015OOOO 7.798 8.025 12.796 13.062 
302OOOOO 7.798 8.025 12.812 13.062 
3025OOOO 7.791 8.025 12.796 13.078 

303oOOOo 7.791 8.018 12796 13.062 

3035OOOO 7.791 8.018 12.812 13.062 
304oOOOO 7.791 8.018 12.812 13.062 

3O45OOOO 7.798 8.025 12.812 13.062 
305oOOOO 7.791 8.018 12.796 13.062 

3055OOOO 7.785 8.012 12.796 13.062 
3O6oOOOO 7.791 8.018 12.796 13.062 
3O65.OOOO 7.791 8.012 12.7% 13.078 

307oOOOO 7.785 8.012 12.796 13.046 
3075OOOO 7.785 8.012 12.796 13.062 
308OOOOO 7.785 8.012 12.796 13.062 

3085OOOO 7.785 8.OOO 12.796 13.031 
309OOOOO 7.785 8.018 12.765 13.046 
3O95OOOO 7.785 8.012 12.796 13.046 

31OOOOOO 7.785 8.018 12.796 13.062 
3 105OOOO 7.785 8.012 12.796 13.062 

311oOOOO 7.785 8.012 12.796 13.062 
3115OOOO 7.785 8.OOO 12.796 13.046 
312OOOOO 7.791 8.018 12.796 13.062 

3125OOOO 7.785 8.012 12.796 13.062 

313oOOOO 7.785 8.OOO 12.843 13.062 
3135OOOO 7.791 8.025 12.796 13.078 
314oOOOO 7.785 8.018 12.796 13.062 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

T ELAPSED 
TIME 

MBER 

P-l 24-l 24-2 24-3 

(MIN) 

3 145.0000 ’ 7.791 8.018 12.812 13.062 
3150.0000 7.798 8.018 12.781 13.062 
3 155.0000 7.785 8.018 12.781 13.062 
3160.0000 7.791 8.025 12.812 13.062 
3165.0000 7.791 8.025 12.812 13.062 
3170.0000 7.785 8.025 12.796 13.062 
3175.0000 7.798 8.031 12.7% 13.062 
3180.0000 7.798 8.031 12.812 13.078 
3 185.0000 7.798 8.031 12.812 13.078 
3 190.0000 7.791 8.031 12.796 13.078 
3 195.0000 7.798 8.037 12.812 13.078 
3200.0000 7.798 8.037 12.812 13.078 
3205.0000 7.798 8.031 12.812 13.078 
3210.0000 7.798 8.037 12.812 13.078 
3215.0000 7.798 8.044 12.812 13.078 
3220.0000 7.798 8.044 12.812 13.078 
3225.0000 7.798 8.044 12.812 13.078 
3230.0000 7.804 8.044 12.812 13.078 
3235.0000 7.804 8.050 12.812 13.078 
3240.0000 7.804 8.050 12.812 13.078 
3245.0000 7.804 8.056 12.812 13.078 
3250.0000 7.804 8.056 12.812 13.078 
3255.0000 7.811 8.056 12.812 13.093 
3260.0000 7.811 8.063 12.812 13.078 
3265.0000 7.811 8.063 12.812 13.078 
3270.0000 7.811 8.069 12.812 13.078 
3275.0000 7.817 8.069 12.812 13.078 
3280.0000 7.817 8.075 12.828 13.093 
3285.0000 7.823 8.075 12.828 13.093 
3290.0000 7.823 8.075 12.812 13.093 
3295.0000 7.823 8.075 12.828 13.093 
3300.0000 7.823 8.081 12.828 13.078 
3305.0000 7.823 8.081 12.828 13.093 
3310.0000 7.823 8.088 12.828 13.093 
3315.0000 7.830 8.088 12.828 13.093 
3320.0000 7.830 8.088 12.828 13.093 
3325.0000 7.830 8.088 12.828 13.078 
3330.0000 7.830 8.094 12.828 13.078 
3335.0000 7.836 8.094 12.828 13.093 
3340.0000 7.836 8.100 12.828 13.078 
3345.OOOo 7.836 8.100 12.828 13.093 

1 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

T ELAPSED 
TIME 

P-l 24-1 24-2 

(MIN) 

335o.OOOO 7.836 8.100 12.828 
3355.0000 7.843 8.107 12.828 
3360.0000 7.843 8.113 12.828 
3365.0000 7.843 8.113 12.828 
3370.0000 7.843 8.119 12.828 
3375.0000 7.849 8.119 12.828 
3380.0000 7.849 8.119 12.828 
3385.0000 7.855 8.126 12.828 
339o.oooo 7.855 8.126 12.828 
3395.oooo 7.855 8.132 12.843 
3400.0000 7.862 8.138 12.828 
3405.0000 7.862 8.132 12.828 
3410.0000 7.868 8.138 12.843 
3415.0000 7.862 8.138 12.828 
3420.0000 7.862 8.138 12.828 
3425.0000 7.868 8.138 12.843 
3430.0000 7.868 8.138 12.843 
3435.OmO 7.875 8.145 12.828 
3440.0000 7.875 8.145 12.843 
3445.0000 7.875 8.138 12.843 
3450.0000 7.875 8.145 12.843 
3455.0000 7.875 8.145 12.843 
3460.0000 7.875 8.145 12.843 
3465.0000 7.881 8.145 12.843 
3470.0000 7.881 8.151 12.828 
3475.0000 7.881 8.151 12.843 
3480.0000 7.887 8.157 12.843 
3485.0000 7.887 8.157 12.843 
349o.oooo 7.887 8.157 12.843 
3495.oooo 7.887 8.157 12843 
3500.0000 7.887 8.157 12.843 
3505.0000 7.887 8.157 12.843 
3510.0000 7.887 8.157 12.843 
3515.0000 7.887 8.157 12.843 
3520.0000 7.894 8.157 12.843 
3525.0000 7.894 8.157 12.843 
353o.oOOO 7.894 8.163 12.843 
3535.0000 7.894 8.157 12.843 
3540.0000 7.894 8.163 12.843 
3545.0000 7.894 8.157 12.843 
3550.0000 7.894 8.157 12.843 

24-3 

(Izzii 

13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.109 
13.093 
13.109 
13.109 
13.093 
13.109 
13.093 
13.109 
13.109 
13.093 
13.109 
13.109 
13.109 
13.093 
13.109 
13.109 
13.109 
13.109 



CONTRACT TASK ORDER: 0017 
SITE LD.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

T ELAPSED 
TIME 

WELL N 

P-l 24-1 24-2 24-3 

(MIN) 
SWL 

(FEET) 

3555.0000 7.894 8.157 12.843 13.109 
3560.0000 7.900 8.163 12.843 13.109 
3565.0000 7.900 8.163 12.843 13.109 
3570.0000 7.900 8.163 12.843 13.109 
3575.0000 7.900 8.163 12.859 13.109 
3580.0000 7.900 8.163 12.859 13.109 
3585.0000 7.907 8.157 12.843 13.109 
359o.oooo 7.907 8.170 12.859 13.109 
3595.oooo 7.907 8.163 12.859 13.109 
3600.0000 7.907 8.163 12.859 13.109 
3605.0000 7.907 8.163 12.859 13.109 
3610.0000 7.907 8.170 12.859 13.124 
3615.0000 7.907 8.163 12.859 13.109 
3620.0000 7.907 8.163 12.859 13.109 
3625.0000 7.913 8.170 12.859 13.124 
3630.0000 7.913 8.170 12.859 13.109 
3635.0000 7.913 8.170 12.859 13.109 
3640.0000 7.913 8.170 12.859 13.124 
3645.0000 7.913 8.170 12.859 13.124 
3650.0000 7.913 8.170 12.859 13.109 
3655.0000 7.913 8.170 12.859 13.109 
3660.0000 7.913 8.170 12.875 13.109 
3665.0000 7.919 8.170 12.859 13.124 
3670.0000 7.919 8.170 12.859 13.124 
3675.0000 7.919 8.170 12.859 13.124 
3680.0000 7.919 8.170 12.859 13.124 

3685.0000 7.919 8.170 12.859 13.124 
3690.0000 7.919 8.170 12.875 13.124 
3695.0000 7.919 8.170 12.875 13.124 
3700.0000 7.919 8.170 12.859 13.124 
3705.0000 7.919 8.170 12.859 13.124 
3710.0000 7.919 8.170 12.875 13.124 
3715.0000 7.919 8.170 12.875 13.124 
3720.0000 7.919 8.170 12.859 13.124 
3725.0000 7.926 8.170 12.859 13.124 
3730.0000 7.919 8.170 12.859 13.124 
3735.0000 7.919 8.170 12.875 13.124 
3740.0000 7.919 8.170 12.859 13.124 
3745.m 7.919 8.163 12.859 13.124 
3750.0000 7.919 8.163 12.859 13.124 
3755.0000 7.919 8.170 12.875 13.124 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSE1 
TIME 

(MIN) 

3760.0000 
3765.0000 
3770.0000 
3775.0000 
3780.0000 
3785.0000 
379o.oooo 
3795.oooo 
3800.0000 
3805.0000 
3810.0000 
3815.0000 
3820.0000 
3825.0000 
3830.0000 
3835.0000 
3840.0000 
3845.0000 
3850.0000 
3855.0000 
3860.0000 
3865.0000 
3870.0000 
3875.0000 
3880.0000 
3885.0000 
3890.0000 
3895.0000 
3900.0000 
3905.oooo 
3910.0000 
3915.0000 
392o.oooo 
3925.oooo 
393o.oooo 
3935.oooo 
394o.oooo 
3945.oooo 
395o.oooo 
3955.0000 
3960.0000 

Fl- 

P-l 

(Iizk) 

7.919 
7.919 
7.919 
7.913 
7.913 
7.913 
7.913 
7.913 
7.913 
7.913 
7.913 
7.913 
7.913 
7.907 
7.913 
7.907 
7.907 
7.907 
7.907 
7.913 
7.907 
7.907 
7.913 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.900 
7.900 
7.900 
7.900 
7.900 

24-1 24-2 24-3 

8.170 12.875 13.109 
8.170 12.859 13.124 
8.163 12.859 13.124 
8.170 12.859 13.124 
8.170 12.859 13.124 
8.163 12.859 13.124 
8.163 12.859 13.124 
8.170 12.859 13.124 
8.163 12.859 13.124 
8.163 12.859 13.124 
8.170 12.859 13.124 
8.163 12.859 13.124 
8.157 12.859 13.109 
8.151 12.859 13.124 
8.151 12.859 13.109 
8.163 12875 13.124 
8.163 12859 13.109 
8.163 12.859 13.109 
8.163 12.859 13.109 
8.163 12.859 13.109 
8.163 12.859 13.124 
8.163 12.859 13.124 
8.163 12.859 13.124 
8.163 12.875 13.124 
8.170 12.859 13.109 
8.170 12.859 13.109 
8.176 12.859 13.124 
8.170 12.859 13.109 
8.176 12.859 13.124 
8.170 12859 13.124 
8.170 12.859 13.124 
8.163 12.859 13.124 
8.163 12859 13.124 
8.163 12.859 13.109 
8.157 12.859 13.109 
8.151 12.859 13.109 
8.151 12.859 13.109 
8.151 12.859 13.124 
8.138 12.859 13.124 
8.138 12.859 13.109 
8.138 12.859 13.109 



CONTRACT-TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

(MIN) 

3965.0000 
397o.oooo 
3975.0000 
3980.oooo 
3985.0000 
3990.0000 
3995.0000 
4000.0000 
4005.0000 
4010.0000 
4015.0000 
4020.0000 
4025.0000 
4030.0000 
4035.0000 
4040.OOOO 
4045.0000 
4050.0000 
4055.OOoO 
4060.0000 
4065.0000 
4070.OOoO 
4075.0000 
4080.0000 
4085.0000 
4090.0000 
4095.0000 
4100.0000 
4 105.0000 
4110.0000 
4115.0000 
4120.0000 
4125.0000 
4130.0000 
4135.0000 
4140.0000 
4145.0000 
4150.0000 
4155.0000 
4160.0000 
4165.0000 

WELL NUMBER I 

P-l 

(Izzk) 

7.900 
7.900 
7.900 
7.900 
7.900 
7.900 
7.900 
7.900 
7.900 
7.900 
7.907 
7.900 
7.900 
7.900 
7.900 
7.907 
7.900 
7.907 
7.907 
7.907 
7.907 
7.907 
7.900 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.900 
7.907 
7.907 
7.907 

24-1 24-2 24-3 

8.138 12.859 13.109 
8.138 12.859 13.109 
8.132 12.859 13.109 
8.138 12.859 13.109 
8,138 12.859 13.109 
8.138 12.859 13.124 
8.138 12.859 13.124 
8.145 12.859 13.109 
8.138 12.875 13.109 
8.138 12.859 13.109 
8.138 12.859 13.109 
8.145 12.859 13.124 
8.138 12.859 13.124 
8.138 12.859 13.124 
8.138 12.859 13.124 
8.138 12.843 13.124 
8.138 12.859 13.124 
8.138 12.859 13.124 
8.145 12.859 13.124 
8.145 12.859 13.109 
8.145 12.859 13.109 
8.145 12.859 13.109 
8.145 12.859 13.109 
8.151 12.859 13.109 
8.151 12.859 13.109 
8.151 12.859 13.109 
8.157 12.859 13.124 
8.157 12.859 13.124 
8.157 12.859 13.109 
8.157 12.859 13.124 
8.151 12.875 13.124 
8.151 12.859 13.124 
8.151 12.859 13.124 
8.151 12.859 13.109 
8.151 12.843 13.124 
8.151 12.859 13.109 
8.145 12.859 13.109 
8.145 12.859 13.109 
8.145 12.859 13.109 
8.151 12.859 13.109 
8.151 12.859 13.124 



CONTRACT-TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: CONSTANT RATE DRAWDOWN 
FLOW RATE: 1.5 GPM 

ELAPSED 
TIME 

(MINI 

4170.0000 
4175.0000 
4180.0000 
4185.0000 
4190.0000 
4195.0000 
4200.0000 
4205.0000 
4210.0000 
4215.0000 
4220.0000 
4225.0000 
4230.0000 
4235.0000 
4240.0000 
4245.0000 
4250.0000 
4255.0000 
4260.0000 
4265.0000 
427O.oooO 
4275.0000 
4280.0000 
4285iKKKl 
4290.0000 
4295.oooo 
4300.0000 
4305.OOOo 
4310.0000 
4315.0000 
432O.OooO 
4325.OOOCI 
433o.OOOo 
4335.0000 
4340.0000 
4345.OOOa 
4350.0000 
4355.0000 

P-l 

(l?lzi-) 

7.907 
7.907 
7.913 
7.907 
7.907 
7.907 
7.907 
7.907 
7.907 
7.913 
7.907 
7.913 
7.913 
7.913 
7.913 
7.913 
7.919 
7.919 
7.913 
7.913 
7.919 
7.913 
7.919 
7.913 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 

i 

T 

NELL N 

24-1 24-2 24-3 

8.151 12.859 13.109 
8.157 12.859 13.124 
8.157 12.859 13.124 
8.151 12.859 13.124 
8.157 12.859 13.124 
8.163 12.859 13.124 
8.163 12.859 13.124 
8.163 12.859 13.124 
8.163 12.859 13.124 
8.163 12.859 13.124 
8.163 12.859 13.124 
8.163 12.875 13.124 
8.170 12.875 13.124 
8.170 12.875 13.140 
8.170 12.875 13.140 
8.176 12.875 13.140 
8.170 12.875 13.140 
8.176 12.875 13.140 
8.176 12.890 13.140 
8.176 12.875 13.140 
8.176 12.890 13.140 
8.176 12.890 13.156 
8.176 12.875 13.156 
8.176 12.890 13.156 
8.176 12.875 13.140 
8.176 12.890 13.140 
8.176 12.875 13.140 
8.176 12.875 13.140 
8.176 12.890 13.140 
8.176 12.890 13.156 
8.176 12.890 13.140 
8.176 12.890 13.156 
8.176 12.890 13.156 
8.176 12.890 13.140 
8.176 12.890 13.140 
8.176 12.890 13.140 
8.176 12.890 13.140 
8.170 12.890 13.156 
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WATER LEVEL DATA 

Phase: Drawdown % 

Recovery InitiaI Static W.L. BeIow M.P. (ft.) I d. 7 

Project M.P. Elevation (ft., NGVD) _ 

Well Number dJ (f/k&d Initial W.L. Elevation (ft., NGVD) 

Distance to Pumped Well ft. Test Start Date/Time 8 -2 * 73 / Jo: 6s , 

Water Elev. of 
Elapsed Foot Mark Wetti Level Water 

Time Held at Tape Below M.P. Surface Draw- Obtained 
Date Time (min.) M.P. (ft.) (N (fu (ft.) down BY 

iNAd JO.3 
MU 

.lbad 

2-2-Q *K3’ 3q6 10. ‘7 MO3 

Z-34 &40 1363 10.7 pas 

P-3-93 j6:s-a r-3%5 [o. 64 bTM 

J/fes BhsP 24 Itb (#* BS Jf49 

z-qqj [jRj:lZ / @*70 MO5 

2-4-4~ f&y5 IO. 72 Bfi 

06 a-8 (Ge 70 . &%.J 

Z-673 G?23 / CL /a. M9S 

Comments: 
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I  I !  ! , ,  

WATER LEVEL DATA 

Phase: Drawdown % 

Recovery Initial Static W.L. Below M.P. (ft.1 3.08 

Project M-P. Elevation (ft., NGVD) - 

Well Number da Initial W.L. Elevation (ft., NGVD) 

Distance to Pumped Well ft. TestStartDatelTime a@5’-‘?at/O:Os 

Water Elev. of 
Elapsed Foot Mark W&t-&l Level Water 

Time Held at Tape Below M.P. Surface Draw- Obtained 
Date Time (min.1 M.P. (ft.) a.1 (ft.) (ft.) down BY 

- 2 - 73 4 :8’, ,NI&tfiL 7.08 -- aa#!wt I 

z-z-43 - b; 10 313 7.10 FhD 5 

2 -3-s 8: 42 136 7 7. 16 NJ s 

2-s -93 640 rms 7.12‘ SW? 

ahi &wr- 23w 7.1 g RPD 

02-4-n \I Yn 7.22 MD+%. 

2-493 5x46 7.77 P4DS 

a-J-43 P?Gw 313 0 9fPO . 

2-6-L oqtfc 405 7. 16’ 

- 

I* 

I 

Comments: 



WATER LEVEL DATA 

Page Lof 

Phase: Drawdown x 

Raovery Initial Static W.L. Below M-P. (ft.) 9. S? 

Project M-P, Elevation (ft., NGVD) _ 

Well Number 2 d -1 {/jf& @22- b Initial W.L. Elevation (ft., NGVD) 

Distance to Pumped Well ft. Test Start Da&Time d -d -73 110 ‘. Ob 

Water Elev. of 
Elapsed Foot Mark Wetted Level Water 

Time Held at Tape Below M.P. Surface Draw- Obtained 
Date Time (min.) M.P. (ft.) a-1 m-1 6-u down BY 

g?-;\-?a 9 ‘; 31 
9.57 :’ -- amwt 

WS 

Comments: 

. 



I!’ /  :  
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WATER LEVEL DATA 

Phase: Drawdown x 

Recovery Initial Static W.L. Below MR. (ft.1 80 ‘i 7 

Project M.P. Elevation (ft., NGVD) 

Well Number 

Distance to Pumped Well 

d d - ~(ti~bnw, Initial W.L. Elevation (ft., NGVD) 
22-q 

ft. Test Start Date/Time a -g- 73 lro:oS 

Water E$;&;f 
Level 

Below M.P. Surface 
0-t.) (ft.) 

Draw- 
down 

Foot Mark Wet& 
Held at Tape 

M.P. (ft.) @iI 

Elapsed 
Time 
(min.) 

Obtained 
BY Date Time 

NlbRL 1 9:yo 

Js: 56 
P: 0 5 

I?” 4/n 

8.50 

EL5 6 
81 s4 

&Y6 

Comments: 



Page i of 

WATER LEVEL DATA 

Phase: Drawdown 24 

Recovery Initial Static W.L. Below M-P. (ft.1 9.7,s 

Project M.P. Elevation (ft., NGVD) . 

Well Number a.3 Initial W-L. Elevation (ft., NGVD) 

Distance to Pumped Well ft. TestStartDate/Time a-a-73 1’10: Qq 

Water Elev. of 
Elapsed Foot Mark Wet& Level Water 

Time Held at Tape Below M.P. Surface Draw- Obtained 
Date Time (min.1 M.P. (ft.) md (ft.) (ft.) down BY 

g?-7-1& 8’: ss )I&@~ %?S’ 
‘i - 

nJ@BA’t 

2-z-93 -16: 06 361 9.70’ JKUS 

Z-343 4; lo 1366 9.84’ tfDS 

z-3-93 Is: 73 13’)% S.71’ b3M 

a-*443 O?(J-pJ & 4.5- 4.3 3 
t 

)f/ti 

?Yf-93 /Q .’ F/a ‘6.79’ mai5 

z-443 !g IO; q.62 MS 

47ob +kl 

/t*5+3 q;34 4305 

I 

_-. 

I 

I 

I I 

Comments: 



n f 

! !  

WATER ];I%% DATA 

Page of -- 

Phase: Drawdown it 

Recovery 

Project _tlrad,d bitit ?d. Am 
Well Number as * 

Distance to Pumped Well 

Initial Static W.L. Below M-P. (ft.1 7.06 

M.P. Elevation (ft., NGVD) - 

Initial W.L. Elevation (ft., NGVD) 

ft. Test Start Date/Time 2-2-Y-5 //o:o$- 

Water Elev. of 
Elapsed Foot Mark Wetted Level Water 

Time Held at Tape Below M.P. Surface Draw- Obtained 
Date Time (min.) UP. (ft.1 m m-1 0-t.) down BY 

z-z -43 15:09 w;fr.J 7.08 ’ MO 5. 

q-3-m - $!29 1344 7.20’ 803 1 I 

Comments: 

, 
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WATER LEVEL DATA 

Phase: Drawdown % 

Recovery Initial Static W.L. Below M.P. (ft.1 9. ss 

Project mr+~& &tit Z& ArcA M.P. Elevation (ft., NGVD) - 

Well Number 30-a Initial W.L. Elevation (ft., NGVD) 

Distance to Pumped Well ft. TestStartDate/Time 2 ~a-93 //a: 6< 

Water Elev. of 
Elapsed Foot Mark wett& Level Water 

Time Held at Tape Below M.P. Surface Draw- Obtained 
Date Time b-w M.P. (ft.) m.) a-1 (ft.) down BY 

g-g-73 LO’. as ,N&J#L 9.ss - - aMut 

2-2-95 42: 30 NS 9*&8 MD 5 
(2 -2 -93 \q;q3 ax 9.60 &OS 

Q-&43 1% 03 u’b 9*&l ‘33M 
2*s”‘M 9: 29 13s* 9.66 ryes 

I 

Comments: 

. 



I !  :  :  

WATER LEVEL DATA 

Phase: Drawdown x 

Page 1 of -- 

Recovery Initial Static W.L. Below M.P. (ft.) 9.t0 

Project #Ad N0C %a& S IUA AvcP 

Well Number do-3 

M.P. Elevation (ft., NGVD) - 

Initial W.L. Elevation (ft., NGVD) 

Distance to Pumped Well ft. Test Start Date/Time d -a -93 / J~‘.oS 
,. 

Comments: 
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FLUID LEVEL MEASUREMENTS 

CT0 Number / 7 

1 Depth to 1 Depth to I 
Tnn nf heino 1 Product 1 Grnundwater 1 PrAdW 1 Prndrwt I .er I I 

I  I  

*vr “ I  -d..““‘~ 

I  

- ------ 

- 

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

Well Elevation (feet below I  “--:-- Elevatron 1 l?---- 1 Obtained 1 

Date I Time I Number 1 (feet above MSL) 1 top of casing) 1 top of casing) 1 (feet)’ 1 (feet above MSL) 1 (feet above MSL) I by I 





Ii 

CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: RECOVERY 

ELAPSED 
TIME 

WELL N MBER 

RW-1 P-2 

(MIN) (&El-) 

0.0000 20.412 6.956 
0.0033 20.399 6.963 
0.0066 20.418 6.963 
0.0100 20.406 6.963 
0.0133 20.399 6.963 
0.0166 20.399 6.%3 
0.0200 20.399 6.963 
0.0233 20.393 6.963 
0.0266 20.406 6.963 
0.0300 20.418 6.%3 
0.0333 20.393 6.963 
0.0500 20.387 6.963 
0.0666 20.374 6.963 
0.0833 20.362 6.963 
0.1000 20.349 6.%3 
0.1166 20.336 6.963 
0.1333 20.324 6.%3 
0.1500 20.311 6.963 
0.1666 20.298 6.963 
0.1833 20.286 6.%3 
0.2000 20.273 6.963 
0.2166 20.260 6.963 
0.2333 20.248 6.963 
0.2500 20.235 6.963 
0.2666 20.222 6.963 
0.2833 20.210 6.969 
0.3000 20.197 6.969 

0.3166 20.191 6.969 
0.3333 20.178 6.969 
0.4166 20.115 6.963 
0.5000 20.058 6.963 
0.5833 19.995 6.969 
0.6666 19.938 6.969 
0.7500 19.881 6.969 
0.8333 19.817 6.969 
0.9166 19.754 6.%9 
1.0000 19.691 6.969 
1.0833 19.628 6.963 
1.1666 19.577 6.969 
1.2500 19.520 6.969 
1.3333 19.470 6.969 
1.4166 19.413 6.969 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: RECOVERY 

ELAPSED 
TIME 

WELL N MBER 

RW-1 P-2 

(MIN) 

1.5000 19.356 6.969 
1.5833 19.292 6.%3 
1.6666 19.229 6.969 
1.7500 19.172 6.969 
1.8333 19.109 6.969 
1.9166 19.046 6.%9 
2.0000 18.982 6.969 
2.5000 18.622 6.975 
3.0000 18.248 6.969 
3.5000 17.881 6.%3 
4.OOOo 17.514 6.956 
4.5000 17.153 6.963 
5.OOoO 16.818 6.963 
5.5ooo 16.495 6.969 
6.0000 16.197 6.975 
6.5000 15.919 6.975 
7.OOOo 15.640 6.969 
7.5000 15.387 6.969 
8.oooo 15.152 6.969 
8.5000 14.937 6.963 
9.oooo 14.722 6.963 
9.5ooo 14.506 6.956 

lO.OOOa 14.304 6.956 
12.0000 13.581 6.956 
14.0000 12.910 6.956 
16.OCGO 12.301 6.95 
18.OOOO 11.832 6.944 
20.0000 11.484 6.937 
22.0000 11.211 6.937 
24.0000 10.983 6.93 1 
26.0000 10.793 6.918 
2mooo 10.628 6.912 
30.0000 10.482 6.899 
32.0000 10.380 6.893 
34.0000 10.279 6.887 
36.0000 10.203 6.88 
38.0000 10.127 6.868 
4o.oooo 10.051 6.861 
42.0000 10.006 6.849 
44.oooo 9.949 6.849 
46.oooo 9.905 6.836 
48.oooo 9.860 6.823 



CONTRACT’TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: RECOVERY 

ELAPSED 
TIME 

NELL N MBER 

RW-1 P-2 

(MIN) 

50.0000 9.816 6.811 
52.0000 9.778 6.804 
54.0000 9.746 6.798 
56.0000 9.714 6.798 
58.0000 9.676 6.779 
6o.oooo 9.65 1 6.772 
620000 9.619 6.766 
64.oooo 9.594 6.76 
66.oooo 9.569 6.747 
68.oooo 9.537 6.734 
70.0000 9.518 6.728 
72.0000 9.505 6.722 
74.0000 9.473 6.715 
76.0000 9.461 6.709 
78.0000 9.442 6.703 
8o.oooo 9.423 6.69 
82.oooo 9.397 6.677 
84.oooo 9.385 6.671 
86.oooo 9.372 6.665 
88.oooo 9.353 6.665 
9o.oooo 9.347 6.658 
92.oooo 9.328 6.646 
94.0000 9.315 6.639 
96.0000 9.296 6.627 
98.0000 9.277 6.62 

100.0000 9.270 6.608 
110.0000 9.207 6.57 
120.0000 9.150 6.544 
130.0000 9.106 6.513 
140.0000 9.061 6.487 
150.0000 9.010 6.456 
160.0000 8.979 6.437 
170.0000 8.941 6.405 
180.0000 8.903 6.38 
190.0000 8.871 6.354 
200.0000 8.833 6.335 
210.0000 8.807 6.316 
220.0000 8.776 6.291 
230.0000 8.750 6.272 
240.0000 8.719 6.253 
250.0000 8.693 6.24 
260.0000 8.661 6.221 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: RECOVERY 

ELAPSED 
TIME 

(MIN) ) 

270.0000 
28o.oooo 
290.0000 
300.0000 
31o.OoOO 
320.0000 
330.0000 
340.0000 
35o.OOQO 
360.0000 
370.0000 
380.0000 
39o.OOaO 
4oo.oooo 
410.0000 
420.0000 
430.0000 
440.0000 
450.0000 
46o.oooo 
470.0000 
48o.oooo 
490.0000 
5oo.oooo 
510.0000 
520.0000 
530.0000 
540.0000 
550.0000 
56o.oooo 
570.0000 
580.0000 
590.0000 
6oo.oooo 
610.0000 
620.0000 
630.0000 
640.0000 
65O.OOOU 
660.0000 
670.0000 
680.0000 

\ NELL N MBER 

RW-1 P-2 

8.642 6.202 
8.617 6.183 
8.592 6.171 
8.560 6.152 
8.541 6.133 
8.522 6.12 
8.4% 6.107 
8.477 6.088 
8.458 6.069 
8.439 6.057 
8.414 6.044 
8.395 6.025 
8.376 6.012 
8.357 5.993 
8.338 5.98 
8.332 5.974 
8.313 5.961 
8.300 5.949 
8.287 5.936 
8.274 5.923 
8.262 5.917 
8.249 5.904 
8.236 5.898 
8.230 5.885 
8.217 5.879 
8.205 5.866 
8.192 5.854 
8.179 5.847 
8.173 5.841 
8.167 5,835 
8.154 5.822 
8.148 5.816 
8.135 5.809 
8.129 5.803 
8.122 5.797 
8.109 5.784 
8.103 5.778 
8.097 5.771 
8.084 5.759 
8.071 5.746 
8.065 5.74 
8.059 5.733 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: RECOVERY 

ELAPSED 
TIME 

WELL N MBER 

RW-1 P-2 

(MIN) (IT& 

690.0000 8.052 5.727 
700.0000 8.046 5.721 
710.0000 8.033 5.708 
720.0000 8.021 5.702 
730.0000 8.014 5.702 
740.0000 8.008 5.689 
750.0000 8.002 5.683 
760.m 8.002 5.676 
770.0000 7.995 5.67 
780.0000 7.983 5.664 
790.0000 7.976 5.657 
8oo.oooo 7.970 5.651 
810.0000 7.957 5.632 
820.0000 7.95 1 5.632 
830.0000 7.945 5.626 
840.0000 7.938 5.607 
850.0000 7.925 5.613 
860.0000 7.925 5.6 
870.0000 7.913 5.594 
88o.oooo 7.906 5.588 
89O.OOoO 7.900 5.581 
9oo.oooo 7.894 5.575 
910.0000 7.887 5.569 
920.0000 7.881 5.55 
93o.oooo 7.875 5.562 
94o.oooo 7.875 5.556 
95o.oooo 7.868 5.55 
960.0000 7.862 5.537 
97o.oooo 7.856 5.537 
980.0000 7.849 5.524 
99o.oooo 7.843 5.524 

1000.0000 7.837 5.518 
1010.0000 7.830 5.518 
1020.0000 7.824 5.505 
1030.0000 7.818 5.499 
1040.0000 7.818 5.499 
1050.0000 7.818 5.499 
1060.0000 7.818 5.486 
1070.0000 7.818 5.493 
1080.0000 7.811 5.486 
1090.0000 7.805 5.48 
1100.0000 7.792 5.48 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: RECOVERY 

ELAPSED 
TIME 

NELL N 

RW-1 

(MIN) 

111o.oooo 7.792 
112o.oooo 7.799 
1130.oooo 7.799 
114o.oooo 7.805 
115o.oooo 7.805 
1160.oooo 7.799 
1170.oOoo 7.799 
1180.0000 7.799 
1190.oooo 7.799 
12oo.oooo 7.799 
121o.oooo 7.792 
122o.oooo 7.780 
123o.oooo 7.786 
1240.0000 7.786 
125o.oooo 7.780 

MBER 

P-2 

(l%z+) 

5.473 
5.473 

5.48 
5.48 
5.48 

5.473 
5.467 

5.48 
5.473 
5.473 
5.473 
5.454 
5.461 
5.454 
5.454 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: RECOVERY 

T ELAPSED 
TIME 

(MIN) 

0.0000 
0.0083 
0.0166 
0.0250 
0.0333 
0.0416 
0.0500 
0.0583 
0.0666 
0.0750 
0.0833 
0.0916 
0.1000 
0.1083 
0.1166 
0.1250 
0.1333 
0.1416 
0.1500 
0.1583 
0.1666 
0.1750 
0.1833 
0.1916 
0.2000 
0.2083 
0.2166 
0.2250 
0.2333 
0.2416 
0.2500 
0.2583 
0.2666 
0.2750 
0.2833 
0.2916 
0.3000 
0.3083 
0.3166 
0.3250 
0.3333 
0.3500 

WELL NUMBER 

P-l 

(Izlk) 

7.919 
7.913 
7.913 
7.913 
7.913 
7.919 
7.913 
7.913 
7.913 
7.919 
7.913 
7.919 
7.913 
7.913 
7.913 
7.913 
7.913 
7.919 
7.919 
7.919 
7.919 
7.913 
7.913 
7.913 
7.919 
7.919 
7.919 
7.913 
7.913 
7.913 
7.913 
7.919 
7.913 
7.913 
7.919 
7.919 
7.913 
7.913 
7.919 
7.913 
7.919 
7.919 

24-1 24-2 24-3 

8.163 12.875 13.124 
8.163 12.890 13.140 
8.163 12.890 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.163 12.890 13.140 
8.163 12.890 13.140 
8.170 12890 13.140 
8.163 12875 13.140 
8.163 12.875 13.140 
8.170 12.890 13.140 
8.163 12.890 13.140 
8.163 12.875 13.140 
8.163 12.890 13.140 
8.170 12.890 13.140 
8.163 12.875 13.140 
8.170 12.875 13.140 
8.170 12.875 13.140 
8.163 12.890 13.140 
8.163 12.875 13.140 
8.163 12890 13.140 
8.163 12890 13.140 
8.163 12.890 13.140 
8.170 12.875 13.140 
8.170 12.890 13.140 
8.170 12.875 13.140 
8.170 12.890 13.140 
8.163 12.875 13.140 
8.163 12.890 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.170 12.875 13.140 
8.163 12875 13.140 
8.170 12.875 13.140 
8.170 12.875 13.140 
8.170 12.875 13.156 
8.170 12875 13.140 
8.170 12890 13.140 
8.170 12.890 13.140 
8.170 12.875 13.140 
8.163 12.875 13.140 
8.170 12875 13.140 

1 



CONTRACTTASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: RECOVERY 

ELAPSED 
TIME 

(MIN) 

0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 
0.5333 
0.5500 
0.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 
0.6666 
0.6833 
0.7000 
0.7166 
0.7333 
0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2ooo 
1.4000 
1.6ooo 

WELL NUMBER I 

P-l 

(liEi) 

7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.913 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.913 
7.919 
7.913 
7.919 
7.919 
7.919 
7.913 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 

24-1 24-2 24-3 

8.163 12.890 
8.163 12.890 
8.170 12.890 
8.163 12.875 
8.170 12.875 
8.163 12.875 
8.170 12875 
8.170 12.875 
8.163 12.875 
8.163 12.890 
8.163 12.875 
8.163 12.875 
8.163 12.875 
8.163 12.875 
8.170 12.875 
8.170 12.890 
8.170 12.890 
8.170 12.890 
8.170 12.875 
8.163 12.890 
8.170 12.875 
8.170 12.890 
8.170 12.875 
8.163 12.875 
8.170 12.890 
8.163 12.875 
8.163 12.890 
8.170 12.875 
8.170 12.875 
8.163 12.875 
8.170 12.890 
8.163 12.875 
8.163 12.890 
8.163 12.890 
8.170 12.875 
8.170 12.875 
8.163 12.890 
8.163 12.875 
8.163 12.890 
8.163 12.875 
8.170 12.875 
8.163 12.875 

(lzE+) 

13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: RECOVERY 

ELAPSED 
TIME 

(MIN) 

1.8000 
2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
3.OOOo 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
mooo 
5.2000 
5.4000 
sooo 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7iK!uO 
7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.oooo 
9.m 
9.4ooo 
9.6ooo 
9.8ooo 

1o.OOOo 

l- 

P-l 

(FZG) 

7.919 
7.913 
7.919 
7.913 
7.913 
7.913 
7.913 
7.913 
7.913 
7.913 
7.913 
7.913 
7.913 
7.913 
7.913 
7.913 
7.913 
7.919 
7.913 
7.913 
7.913 
7.913 
7.919 
7.913 
7.913 
7.913 
7.919 
7.913 
7.913 
7.913 
7.913 
7.913 
7.913 
7.913 
7.919 
7.913 
7.919 
7.913 
7.913 
7.919 
7.919 
7.919 

24-,l 24-2 24-3 

8.163 12.875 13.124 
8.163 12.875 13.140 
8.170 12.875 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.163 12.890 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.163 12.890 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.163 12.890 13.140 
8.163 12.875 13.140 
8.163 12.890 13.140 
8.163 12875 13.140 
8.163 12875 13.140 
8.163 12875 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.170 12.875 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.163 12.875 13.124 
8.170 12875 13.140 
8.170 12.875 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.163 12.875 13.140 
8.170 12.890 13.140 
8.170 12.890 13.140 
8.170 12.890 13.156 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: RECOVERY 

ELAPSED 
TIME 

NELL N 

P-l 24-l 

(MIN) 

12.OOOO 7.919 8.170 
14.0000 7.919 8.163 
16.0000 7.913 8.170 
18.0000 7.913 8.163 
20.0000 7.919 8.163 
22.0000 7.913 8.163 
24.0000 7.913 8.163 
26.0000 7.913 8.163 
28.oooo 7.913 8.163 
30.0000 7.913 8.163 
32.0000 7.913 8.163 
34.0000 7.907 8.163 
36.0000 7.907 8.163 
38.0000 7.907 8.163 
40.0000 7.907 8.170 
42.0000 7.907 8.163 
44.oooo 7.907 8.163 
46.oooo 7.907 8.163 
48.oooo 7.907 8.157 
50.0000 7.907 8.157 
52.OOoO 7.900 8.157 
54.0000 7.900 8.151 
56.oooO 7.900 8.151 
58.0000 7.900 8.151 
6o.oooo 7.894 8.145 
62.0000 7.900 8.145 
64.oooo 7.894 8.145 
66.ocQo 7.894 8.138 
68.oooo 7.894 8.138 
70.0000 7.894 8.138 
72.0000 7.887 8.132 
74.0000 7.887 8.126 
76.0000 7.887 8.119 
78.0000 7.881 8.119 
8o.oooo 7.881 8.113 
82.0000 7.881 8.113 
84.oooo 7.875 8.113 
86.oooo 7.881 8.107 
88.oooo 7.875 8.107 
9o.oooo 7.875 8.100 
92.0000 7.875 8.100 
94.0000 7.875 8.094 

24-2 

12.890 
12.890 
12.890 
12.890 
12.890 
12.890 
12.890 
12.890 
12.890 
12.890 
12.890 
12.890 
12.890 
12.890 
12890 
12890 
12.890 
12890 
12.890 
12.890 
12.890 
12.890 
12.890 
12.890 
12.890 
12.890 
12890 
12.890 
12.890 
12890 
12890 
12890 
12890 
12890 
12.875 
12890 
12890 
12.890 
12.890 
12.890 
12.890 
12.890 

24-3 

13.156 
13.156 
13.156 
13.156 
13.156 
13.156 
13.156 
13.156 
13.140 
13.156 
13.140 
13.140 
13.156 
13.156 
13.156 
13.156 
13.156 
13.140 
13.156 
13.156 
13.156 
13.140 
13.156 
13.156 
13.156 
13.156 
13.156 
13.156 
13.156 
13.156 
13.156 
13.140 
13.156 
13.140 
13.156 
13.156 
13.156 
13.140 
13.156 
13.156 
13.14a 
13.140 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: RECOVERY 

ELAPSED 
TIME 

P-l 24-1 

(MIN) 

%.OOOO 7.868 8.094 
98.0000 7.868 8.088 

100.0000 7.862 8.088 
105.0000 7.862 8.081 
110.0000 7.855 8.075 
115.0000 7.849 8.075 
12o.OOOO 7.849 8.069 
125.OQOO 7.843 8.069 
130.0000 7.836 8.069 
135.0000 7.836 8.056 
140.0000 7.830 8.056 
145.0000 7.823 8.050 
150.0000 7.823 8.044 
155.0000 7,817 8.037 
160.0000 7.817 8.03 1 
165.0000 7.811 8.025 
170.0000 7.811 8.025 
175.0000 7.804 8.018 
180.0000 7.798 8.012 
185.0000 7.798 8.006 
190.0000 7.791 8.006 
195.0000 7.791 8.000 
200.0000 7.791 8.000 
205.0000 7.785 7.993 
210.0000 7.785 7.987 
215.0000 7.779 7.987 
22o.OOOo 7.779 7.981 
225.OOOo 7.772 7.981 
230.0000 7.766 7.974 
235.0000 7.766 7.968 
240.0000 7.766 7.962 
245.0000 7.759 7.962 
250.0000 7.759 7.962 
255.OOOcl 7.753 7.955 
26O.OOOo 7.753 7.949 
265.OOOCI 7.747 7.949 
27O.OCHXl 7.747 7.943 
275,oooO 7.740 7.943 
280.0000 7.740 7.936 
285.oooo 7.740 7.930 
290.0000 7.734 7.924 
295.oooo 7.734 7.918 

24-2 

12.890 
12.890 
12.890 
12.890 
12.875 
12.875 
12.875 
12.875 
12.875 
12.875 
12.875 
12.875 
12.875 
12875 
12.875 
12.875 
12.875 
12.875 
12.859 
12.875 
12.859 
12.859 
12.859 
12.859 
12.875 
12.859 
12.859 
12.875 
12.859 
12.859 
12.859 
12.859 
12859 
12.859 
12.859 
12.859 
12859 
12859 
12.859 
12859 
12859 
12.859 

24-3 

13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.l40 
13.140 
13.140 
13.124 
13.124 
13.124 
13.140 
13.140 
13.140 
13.140 
13.140 
13.140 
13.124 
13.140 
13.140 
13.140 
13.140 
13.124 
13.124 
13.124 
13.124 
13.140 
13.124 
13.140 
13.140 
13.140 
13.140 
13.124 
13.124 
13.124 
13.140 
13.124 
13.124 
13.124 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: RECOVERY 

l- ELAPSED 
TIME 

‘v VELL NUMBER 

P-l 

(MIN) 

24-l n (ITiEr) 

24-2 24-3 

3oo.oooo 7.727 7.918 12.859 13.124 
3omooo 7.727 7.911 12.859 13.124 
310.0000 7.721 7.905 12.859 13.124 
315.0000 7.721 7.905 12.859 13.124 
320.0000 7.721 7.905 12.859 13.124 
325.0000 7.721 7.899 12.859 13.124 
33o.OOOo 7.715 7.899 12.843 13.124 
335.0000 7.715 7.892 12.859 13.124 
34o.oooo 7.708 7.886 12.859 13.124 
34.5.oooo 7.708 7.886 12.859 13.124 
350.0000 7.702 7.880 12.843 13.124 
355.0000 7.702 7.873 12.843 13.124 
360.0000 7.702 7.873 12.843 13.124 
365.0000 7.695 7.861 12.843 13.124 
37o.OOOB 7.695 7.861 12.843 13.124 
375.0000 7.695 7.861 12843 13.124 
380.0000 7.689 7.854 12.843 13.124 
385.0000 7.689 7.854 12.843 13.109 
390.0000 7.683 7.848 12.843 13.109 
395.oooo 7.683 7.848 12.843 13.109 
4oo.oooo 7.683 7.842 12.843 13.109 
405.OOOO 7.676 7.842 12.843 13.109 
41o.OOOo 7.676 7.836 12.843 13.109 
415.0000 7.676 7.836 12.843 13.109 
420.0000 7.676 7.829 12.843 13.109 
425.0000 7.670 7.829 12.843 13.109 
430.0000 7.670 7.823 12.843 13.109 
435.0000 7.670 7.823 12.843 13.109 
44o.oooo 7.663 7.823 12.843 13.109 
445.0000 7.663 7.817 12.828 13.109 
450.0000 7.663 7.817 12.828 13.109 
455.0000 7.663 7.817 12.828 13.109 
46o.oooo 7.657 7.810 12828 13.109 
465.0000 7.657 7.810 12.843 13.109 
470.0000 7.657 7.810 12.843 13.109 
475.0000 7.657 7.804 12.828 13.109 
48o.oooo 7.657 7.804 12.828 13.093 
485.0000 7.650 7.804 12.828 13.109 
490.0000 7.650 7.798 12.828 13.109 
49.5.oooo 7.650 7.798 12.828 13.109 
500.0000 7.650 7.798 12.828 13.109 
505.0000 7.650 7.791 12.828 13.109 

1 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: RECOVERY 

ELAPSED 
TIME 

VELL N 

P-l 24-l 24-2 

(MIN) (IT&) 

510.0000 7.644 7.785 12828 
515.oooo 7.644 7.785 12.828 
520.0000 7.644 7.785 12.828 
525.0000 7.638 7.779 12.843 
530.0000 7.638 7.779 12.828 
535.0000 7.638 7.779 12.828 
54O.OoOO 7.638 7.779 12.828 
545.OoOO 7.638 7.772 12.828 
550.0000 7.631 7.766 12.828 
555.0000 7.631 7.772 12.828 
560.0000 7.63 1 7.772 12.828 
565.0000 7.631 7.766 12.828 
570.0000 7.63 1 7.766 12.828 
575.OoOO 7.625 7.760 12.828 
58O.OoOO 7.625 7.760 12.828 
585.0000 7.63 1 7.760 12.828 
590.0000 7.625 7.760 12.828 
595.oooo 7.625 7.754 12.828 
6oo.oooo 7.625 7.754 12.828 
605.oOOO 7.618 7.747 12.828 
610.0000 7.618 7.747 12.828 
615.0000 7.618 7.747 12.828 
620.0000 7.618 7.741 12828 
625.0000 7.612 7.741 12828 
630.0000 7.612 7.735 12.828 
635.0000 7.612 7.735 12.828 
640.0000 7.612 7.735 12.828 
645.0000 7.612 7.728 12.828 
650.0000 7.612 7.722 12.828 
655.0000 7.606 7.722 12.828 
66o.oooo 7.606 7.716 12.828 
665.OoOO 7.599 7.716 12.828 
67O.oooO 7.599 7.709 12.812 
675.0000 7.606 7.709 12.828 
68o.oooo 7.599 7.709 12.828 
685.0000 7.599 7.709 12.828 
690.0000 7.599 7.709 12.828 
695.WOO 7.599 7.703 12.828 
700.0000 7.593 7.703 12.828 
705.0000 7.593 7.703 12.828 
710.0000 7.593 7.697 12.812 
715.OOOO 7.593 7.691 12.828 

1 

24-3 

(&EL) 

13.109 
13.109 
13.093 
13.109 
13.093 
13.093 
13.109 
13.109 
13.093 
13.109 
13.109 
13.109 
13.109 
13.109 
13.109 
13.093 
13.109 
13.109 
13.109 
13.109 
13.093 
13.109 
13.109 
13.093 
13.109 
13.093 
13.109 
13.109 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.109 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 
13.093 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 

i 2 TEST: RECOVERY 

f-7 

ELAPSED 
TIME 

NELL N 

P-l 24-l 24-2 24-3 

(MIN) 

720.0000 7.586 7.691 12.828 13.093 
725.0000 7.586 7.691 12.812 13.093 
730.0000 7.586 7.691 12.828 13.093 
735.0000 7.586 7.684 12.828 13.093 
740.0000 7.586 7.678 12.812 13.093 
745.0000 7.586 7.678 12.812 13.093 
750.0000 7.580 7.672 12.812 13.093 
755.0000 7.580 7.678 12.812 13.093 
760.0000 7.580 7.678 12.812 13.093 
765.0000 7.580 7.672 12.812 13.093 
770.0000 7.574 7.672 12.812 13.093 
775.0000 7.574 7.672 12.812 13.093 
780.0000 7.574 7.665 12.812 13.093 
785.0000 7.574 7.665 12.828 13.093 
790.0000 7.574 7.659 12.812 13.093 
795.oooo 7.567 7.653 12.828 13.093 
8oo.oooo 7.567 7.646 12.828 13.093 
805.0000 7.567 7.646 12.812 13.093 
810.0000 7.561 7.646 12.812 13.078 
815.0000 7.561 7.640 12.812 13.093 
820.0000 7.561 7.640 12.812 13.093 
825.0000 7.561 7.640 12.812 13.093 
830.0000 7.554 7.634 12.812 13.093 
835.0000 7.554 7.627 12812 13.093 
840.0000 7.554 7.627 12812 13.078 
845.0000 7.548 7.627 12.812 13.093 
850.0000 7.548 7.621 12.812 13.078 
855.0000 7.548 7.621 12.812 13.078 
860.0000 7.548 7.621 12.812 13.078 
865.0000 7.548 7.615 12.7% 13.093 
870.0000 7.542 7.615 12.7% 13.078 
875.0000 7.542 7.615 12.7% 13.078 
88o.oooo 7.542 7.615 12.7% 13.078 
885.0000 7.542 7.609 12.7% 13.078 
890.0000 7.535 7.609 12.796 13.093 
895.0000 7.535 7.609 12.7% 13.078 
9oo.oooo 7.535 7.602 12.7% 13.078 
905.0000 7.535 7.5% 12812 13.078 
910.0000 7.529 7.596 12.7% 13.078 
915.0000 7.529 7.596 12.7% 13.078 
92o.oooo 7.529 7,590 12.7% 13.078 
925.oooo 7.529 7.590 12.7% 13.078 

1 



CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: RECOVERY 

ELAPSED 
TIME 

P-l 

(MIN) 

93o.oooo 7.529 
93.5.oooo 7.529 
94o.oooo 7.529 
945.oooo 7.522 
95o.oooo 7.522 
955.oooo 7.522 
%o.oooo 7.522 
%5.0000 7.522 
970.0000 7.516 
97s.oooo 7.516 
98o.oooo 7.516 
985.0000 7.516 
99o.oooo 7.510 
99s.oooo 7.510 

1ooo.oooo 7.510 
1005.0000 7.510 
1010.OoOO 7.503 
1015.0000 7.503 
1020.0000 7.503 
1025.0000 7.497 
1030.0000 7.497 
1035.0000 7.497 
1040.0000 7.497 
1045.0000 7.497 
1050.0000 7.497 
1055.0000 7.497 
1060.0000 7.497 
1065.0000 7.497 
1070.OOOO 7.497 
1075.0000 7.497 
1080.0000 7.497 
1085.0000 7.490 
1090.0000 7.490 
1095.0000 7.490 
1100.0000 7.490 
1105.0000 7.490 
1110.0000 7.490 
1115.0000 7.484 
1120.0000 7.490 
1125.0000 7.490 
1130.0000 7.490 
1135.0000 7.490 

NELL N 

24-1 24-2 24-3 

7.596 12.796 13.078 
7.596 12.796 13.078 
7.590 12.796 13.078 
7.590 12.7% 13.078 
7.583 127% 13.078 
7.583 12.7% 13.078 
7.583 12.796 13.078 
7.583 12.7% 13.078 
7.577 12.7% 13.078 
7.577 12.7% 13.078 
7.571 12.781 13.062 
7.571 12.7% 13.062 
7.564 12.781 13.062 
7.571 12.796 13.062 
7.564 12.7% 13.062 
7.564 12.7% 13.078 
7.558 12.7% 13.062 
7.558 12.781 13.062 
7.558 12.781 13.062 
7.552 12.781 13.062 
7.552 12.781 13.062 
7.552 12.781 13.062 
7.552 12.781 13.062 
7.552 12.781 13.046 
7.552 12.781 13.062 
7.558 12.781 13.062 
7.552 12.781 13.062 
7.558 12.781 13.046 
7.558 12.781 13.062 
7.552 12.781 13.062 
7.545 12.781 13.062 
7.539 12.781 13.046 
7.545 12.781 13.062 
7.539 12.781 13.062 
7.539 12.781 13.046 
7.539 12.781 13.046 
7.539 12.781 13.046 
7.539 12.781 13.046 
7.552 12.781 13.046 
7.558 12.781 13.062 
7.552 12.781 13.046 
7.558 12.781 13.062 



‘: 

CONTRACT TASK ORDER: 0017 
SITE I.D.: CAMP LEJEUNE, HPIA 
TEST: RECOVERY 

ELAPSED 
TIME 

11 WELL NUMBER 

P-l 24-l 24-2 

m (Azr) (hk pzk) 

24-3 

(MIN) (IT&) 

1140.0000 7.490 7.558 12.781 13.062 
1145.0000 7.490 7.558 12.781 13.046 
1150.0000 7.490 7.552 12.781 13.062 
1155.0000 7.490 7.552 12.781 13.046 
1160.0000 7.490 7.552 12.781 13.062 
1165.0000 7.490 7.558 12.781 13.062 
1170.0000 7.497 7.558 12.78! 13.062 
1175.0000 7.490 7.558 12.781 13.062 
1180.oooO 7.490 7.552 12.781 13.046 
1185.0000 7.490 7.558 12.781 13.046 
1190.0000 7.490 7.552 12.781 13.046 
1195.0000 7.490 7.552 12.781 13.046 
1200.0000 7.490 7.552 12.781 13.062 
1205.0000 7.490 7.552 12.781 13.062 
1210.0000 7.490 7.552 12.781 13.046 
1215.0000 7.484 7.545 12.781 13.046 
1220.0000 7.490 7.545 12.781 13.046 
1225.0000 7.484 7.539 12.781 13.046 
1230.0000 7.484 7.539 12.781 13.046 
1235.0000 7.484 7.545 12.781 13.046 
1240.0000 7.484 7.539 12.765 13.046 
1245.0000 7.484 7.539 12.781 13.046 
1250.0000 7.484 7.539 12.781 13.046 
1255.OOOQ 7.484 7.539 12781 13.046 
1260.0000 7.478 7.533 12.765 13.046 
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fib; HALLIBURTON NUS 
y.r, Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

LABORATORY ANALYSIS REPORT 

January 20, 1993 
Report No.: 00013053 

Section A Page 1 

CLIENT NAME: BAKfZR ENCIRONMENTAL. INC./NAVY CLEAN 
ADDRESS: 420 ROUSER ROAD 

CoRAOPOLISr PA 15108- 
ATTENTION: MR. JOHN LOVELY 

NUS CLINT NO: 1600 0005 
tlORK ORDER NO: 55830 

VENDOR NO: 

Carbon Copy: 

SAMPLE ID: HPlA-GW-24-1 
NUS SAMPLE NO: PO221928 

P.O. NO.: 

DATE SAMPLED: 29-DEC-92 
DATE RECEIVED: 31-DEC-92 
APPROVED BY: Joanne Simanic 

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

TEST 
LN CDDE DETERMINATION RESULT UNIT 

-----------I__ ------------------------------------------------------------------------ 

1 1030 

2 1020 
3 1023 
4 IO24 
5 1026 
6 1130 
7 1320 
8 1391 
9 I410 
10 1590 
11 I610 
12 1680 
13 ACLPW 
14 DPACK 

COMMENTS: 

Ammonia (N), Direct 
Ammonia (as N)s Direct 
Alkaltnitp Pht (as CaC03) 
Alkalinity, Total (as CaC03) 
Alkalinity, Bicarbonate (as CaC03) 
Alkalinity, Carbonate taS CaC03) 
Chloride (as Cl) 
Hardness, Total (as CaC03) 
Nitrate/Nitrite 
Nitrite (as N) 
Solids, Dissolved at 180t 
Solids, Suspended at 103C 
Oil and Grease, Grauimetric 
TAL METALS & CLP DATA PACKAGE 
CLP Data Package Deliverable 

0.8 
0 

35 
35 

0 
22 
65 

c 0.1 
c 0.02 

110 
910 

6 
DONE 
DONE 

mg/L 

mm 
wfl 
%N- 
mg/L 

flw- 
mg/L 
mg/L 
rilg/L 
mg/L 
mg/L 
nlg/L 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-1810 

l 



~~~~I-IALLIBURTON NUS 
TAR Environmental Corporation 

Environmental Lubhatories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

LABORATORY ANALYSIS REPORT 

January 20. 1983 
Repot” t No. : 00013053 

Section 4 Page 3 

CLIENT NAME: 8AKER ENCIRDNHENTALv INC./NAVY CLEAN 
ADDRESS: 420 ROUSER ROAD 

CORAOPOLIS, PA 15108- 
ATTENTION: HR. JOHN LDVELY 

NUS CLIENT NO: 1600 0005 
UORK ORDER NO: 55830 

VENDOR NO: 

Carbon Copy: 

SAWLE ID: HPIA-M-24-1-D 
NUS SAHPLE NO: PO221930 

P.O. NO.: 

DATE SAMPLED: 29-DEC-92 
DATE RECEIVED: 31-OEC-92 
APPROVED BY: Joanne Simanlc 

---------------------------~-----------------------------__--------------̂ - ------ 

TEST 
LN CODE DETERHINATIDN RESULT UNITS - 

---___-------------__________I__I --------------------_^________________I_------- 

12 1680 Oil and Grease, Gravimetric 6 mg/L 
13 ACLPU TAL METALS & CLP DATA PACKA6E QONE 
14 DPACK CLP Data Package Deliverable DONE 

f@T COMMENTS: 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-1810 

PI-ITSBURGH 
(412) 747-2580 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 

INORGANIC ANALYSES DATA SHEET 
4 1 : 
I I 221928 : 

Lab Name: HALLIBURTON-NUS Contr-act: : : 

Lab Code: HNUS- Case No. : EKHD- SAS No.: -- SDG No.: PKGl- 

Matrix (soi l/water) : WATER Lab Sample ID: F-221928- 

Level (low/medI: LOW - Date Received: 12/29/92 

% Solids: 0 . 0 - 

Concentration Units (ug/L or mg/kg dry weight): US/L- 

Comments: 

HP I A-&l--24-- 3. .--.-_--- ----_--_ -....- 

___y...--_l------- 

--- . . . . ..__------ e-P ----_- 

-----....-w-- w---w- -111---1-.- 

FORM I - IN 
ILM02.1 



LL 

r-4 
0 

. 
.- -- - 

8 P 2 , 

0 0 
J 

0 
k-4 

0 

-- 
-- 

-- 

c W
 

u c 

8 
.*. 

a.. 



I! I 

1J.S. EPA - CLF 

I EPA SAMFLE’ NC.?. 
INORGANIC ANALYSES DATA SHEET 

: I , 
I I 22193(-J : 

Lab Name: HALL I auRraN_Nus CUf-ltt-aCt: : I a 

Lab Code: HNUS SRS No.: SBG No.: FMGl - -- Case No. : EKHD- 

Mat-r-ix (sai 1 /water) : WATER Lab Sample ID: FZ21930 

Level (low/medj: LOW- Date Received: 12/29/W 

% Salids: 0. 0 - 

Concentration Units tug/L at* mg/kg dry weight): UG/L- 

f  CAS No. f Analyte :Concentt~ation~C~ 4 :M : 
1 

-: -1 : -: 
t I 1 ‘ t 

: 7429-90-5 : Aluminum-: 382(j(j I -: :iq 

: 7446--3&-O : Ant i many-: sB2o. 0 : u : :F -: 
: 7440-38-2 i At-Zen icy! 21.6:-: -w : F-: 

: 744C+3+X : Eat- ium : 120:B: :F’ _--_- 
: Bet-y1 iii 1 

-: 
: 7440-41-7 1 . (2 : E : :F : 

: 7443-43-9 : Cadmium : 5. 0 : u : _-- :FI: 
i 7440-70-2 : Cal c i um- -.‘ 1SlW t -: :F-: 

] 74.40-47-3 : Ch t-am i urn- : sz.tj: : Y --- IF-: 

:744C+48-4 :Cobalt__: 8 . (2 : u : --- : F-: 

: 7440-50-8 : Copper : 16. C:r:E: --_-. --- :F-: 

: 743$-89-t, i I r-on I ‘ 3&5(j(j : -: :i= -: 
:743+-$2--l plead : -T-J? .-si * --- - S:-: : F-: 

17439-95-4 : Mayncc, ium : Y;82(j 18 : -__--.----..--.- :!= --I_ -: 
; 7.q.3p-q&-~ : Manyanese : l&4! : - --- :F-l 

: 7439-97-6 : Me t-cL.r.t’y~: tj.2ij:l.J: N : c fj : --- _I 
: 74-4(3-(32-Q : I;\i i ,= !::e 1 : Z!:,. 6: B : --.- --__--m--u :F'-i 
: 74Lgj--CY+-7 .:Potassium: --32SC1:E: :F'-i 
: 7762-49-2 : Se1 en i urn--, i ___ 1.5iB: N -- iF_I 
4 -, ” /j - I ,, 4+L,<j.-3,7-4 CL 1 s1; l.&==t. : ? . cj : CJ I --- ---- -.._-_- -‘- !F-I 
: 74.4+-1,3-5 I Sod i urn I 

_- ’ __-- -- q3cjcj: -: -.....- :F’-: 

; 744+-253-(:1 : Tha 1 1 i urn : 3 cj : lJ : - ~---..--~ : F-: 
: 7,CCi#ij--&2--2 i Vanad i urn-- i _~ _____ __1.06 : -: :F-: 

: >‘fir4!j-&&--b : Z ini I ‘ 75.cj: : - _.._..-- - --.- _,___.__.- ---....--’ :F’ ; ---~ - 
) 59”;5-.-7+.-(j : Cyanide- ____: .__.__._____- -----~ -: _-___ : p. F; : 1 
I I I I ~-.-~--.-~~~* ‘ : ’ -- -.‘- : 1 -__--.--_- ---___-__- - 

COiiclRen %S: 

f.jF 1 fi--G$j--24- 1 ---La ___---- -...-- ---.--~---- -- ---- 
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Sk HALLIBURTON NUS 
~l~~~ Environmental Corporation 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX i7058 

Environmental Laboratories 

CLIENT NAME: 
ADDRESSz 

ATTENTION: 

BAKER ENCIRONKNTALr INC.BWJY CLEAN 
420 ROUSER ROAD 
CORAOPOLISr PA 151OB- 
till. JOHN LOVELY 

Carbon copy: 

WPLE ID: 930012 
MJS SAMPLE NO: PO222131 

P.O. NO.: CT0 * 17 

January 15~ 1993 
Report No.: 00012974 
_ Section A Page 1 

LABORATORY ANALYSIS REPORT 

NUS CLIENT NO: 1600 0005 
UORK ORDER NO: 55830 

VENDOR NO: 

DATE SAMPLED: 05-JAN-93 
DATE RECEIVED: 06-JAN-93 
APPROVED BY: Joanne Simanic 

_-__~----------------------------- --------_--------w-- -----_--------------_---------- 

TEST 
LN CODE DETERMINATION RESULT UNIT 

w-----P -___________________---------------------------------------------------------------- e-x 

1 I680 Oil and Grease, Gravhetric (3 VA 

CLEVELAND 
(216) 891-4700 . 

. HOUSTON 
(713) 488-l 810 

. PITTSBURGH 
(412) 747-2580 



dk HALLIBURTON NUS 
8,@!F Environmental Corporation 

5350 Campbells Run Road 900 Gemini Avenue 

Pittsburgh, PA 15205 Houston, TX 77058 

Environmental Laboratories 

LABORATORY ANALYSIS REPORT 

3anuary 15, 1993 
Report No.: 00012974 

Section A Page 2 

CLIENT NAME: BAKER MCIRONMENTAL, INC./NAVY CLEAN NUS CLIENT NO: 1600 0005 

ADDRESS: 420 ROUSER ROAD WORK ORDER NO: 55830 

CORAOPOLIS~ PA 15108- VENDOR NO: 

ATTENTION: MR. JOHN LOVELY 

Carbon Copy: 

SAWLE ID: 930013 
NUS SAFlPLE NO: PO222132 

P.O. ND.: CT0 + 17 

DATE SAMPLED: 05-JAN-93 
DATE RECEIVED: O&JAN-93 
APPROVED BY: Joanne Simanlc 

TEST 

LN CODE DETERHINATION RESULT UNITS 
- 

-----------I_------I-----_I___ _-_-________I________________________I______-------- 

1 1680, Oil and Grease, Gravimettic 4 mg/L 

COMMENTS: 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-1810 

Pll’TSf3URGH 
(412) 747-2580 



tiEi HALLIBURTON NUS 
uyt:F Environmental Corporation 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

Environmental Laboratories 

LABORATORY ANEtLYSIS REPORT 

January 15. 1993 
Report No.: 00012974 

Section A Page 3 

CLIENT NAME: BAKER ENCIRONMENTAL, INC./NAVY CLECIN 
ADDRESS: 420 ROUSER ROAD 

CORAOf’OLIS~ PA 15108- 
ATTENTION: MR. JC#iN LOVELY 

NUS CLIENT NO: 1600 0005 
WORK ORDER NO: 55830 

VENDOR NO: 

Carbon Copy: 

SAMPLE ID: 930014 DATE SAMPLED: 05JAN-93 

NUS SAMPLE NO: PO222133 DCITE RECEIVED: 06-JAN-93 

P.O. NO.: CT0 * 17 APPROVED BY: Joanne Simanic 

----------------__--_____I________________--__--__----------_-^-__________________I_--------- 

TEST 

LN CODE DETERMINATION RESULT UNITS 
------------------_--------------------------------------------____________I_______------------------ 

1 1680 Oil and Grease, Gravhetric c3 nlg/L 

COMMENTS: 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-l 810 

. PITTSBURGH 
(412) 747-2580 



@k; HALLIBURTON NUS 
\-I/ Environmental Corporation 

Environmental Laboratories 

CLIENT NAME: 
ADDRESS: 

ATTENTION: 

Carbon Copy: 

SMPLE ID: 
NUS SMPLE NO: 

P.O. No.: 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

LABORATORY IWALYSIS REPORT 

January 15, 1993 
Report No.: 00012974 

Section A Page 4 

BAKER ENCIRONMENTAL , INC. /NA’JY CLEAN 
420 ROUSER ROAD 
CORAOPOLIS, PA 15108- 
flR. JOHN LOVELY 

NUS CLIENT NO: 1600 0005 
WORK ORDER NO: 55830 

VENDOR NO: 

930015 
PO222134 
CT0 8 17 

DCITE SAHPLED: 05-MN-93 
DATE RECEIVED: 06-J AN-93 
APPROVED BY: Joanne Simanic 

---e--e --------------_--------------------- _-_-__I_____________I__I________________---------- 

TEST 
LN CODE DETERMINATION RESULT UNITS - 

--- ------__----__------- w-.--e _^1____1___________1________I___________-------------- 

1 1680 Oil and Grease, Gravimetric (3 fl9fl 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-1810 

. PlrrSBURGH 
(412) 747-2580 





5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77059 

Environmental Laboratories 

LABORATORY ANALYSIS REPORT 

February 239 1993 
Report No.: ooo13685 

Section A Page 1 

CLIENT IMNEz MUER EUVIROUMENTAL. INC. /NAUY CLEAN 
i4DDRESS: 42ORDUSERRoAD 

CWKIS. PA 15108- 
Al-tENTXON: tfR. JOHN LOVELY 

NW CLIENT No: 1600 ooo6 
uuRKoRMRNo: 55030 

VENDOR No: 

Carbon Copy: 

CiMf’lE ID: 930016 DATEsAtlpLED: WFEQ-93 

NussMPLENo: fJo225090 DATE RECEIVED: 05-FEB-93 

P-0. ND.: CT0 * 19017 APPROUED 0Y: Joanne Shank 

---- - -- 

EST 
LN CODE DETERMINATION RESULT UNIT 

---w----- --- ---e 

1 1610 

COMMENTS: 

Solids, Suspended at 103C 62 rag/L 

CLEVELAND 
(216)891-4700 

. . HOUSTON 
(713) 488-1810 .. 

. PITTSBURGH 
(412) 747-2580 



MWALLIBURTON NUS 
‘,.!Fj! Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77’058 

cLlxNr NAflE: 
AOORESS: 

ATTENTION: 

Carbon Copy: 

!3%lFu IO: 930018 
MJS !s4vPLE No: PO225092 

P.O. No.: CT0 * 19017 

LABORATORY ANALYSIS REf’ORT 

February 23, 1993 
Report No.: ooo13685 

Section A Page 3 

BAKER ENu1ma* INC. /twY CLEAN 
420 RolJsER f?oAo 
CORAOPOCfSr PA 15108- 
HR. JOHN LOVELY 

Nus CLIENT NO: 1600 co06 
uoRKoRoERNo: !%830 

vENooR No: 

oATE!?t#PLm: 05-FEB-93 
ONE RECEIUED: 05-FEB-93 
APPROEO BY: Joanne Sfmanic 

- - - - -1_ 

TEST 

LN CODE DETERIYINATION RESULT UNITS 
-----I-- ---- ------ ---------------^--_I- 

1 1610 Solids, Suspended at 103C 48 q/L 

COMENTS: 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



&ib I-IALLIBURTON NUS 
gKtyy Environmental Corporation 

Environmental Laboratories 

e ff-j 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: 00013665 

Section A Page 4 

CLIENT NAHE: BAKER ENVIfWHENTALr INC. /NAVY CLEAN 
ADDRESS: 42OROuSERROAD 

CORAOPOLIS~ PA 15108- 
ATTENTION: MR. JOfiNLOVELY 

WCLIENTNO: 1600 0006 
uoRKoRDERNo: 55830 

VENDOR No: 

Carbon Copy: 

SANPLE ID: 930019 
WSAHPLENo: PO225093 

P.0" No.: CT0 8 19017 : 

DATESAtlPLED: O!XEB-93 
DATE RECEIVED: O!XEB-93 
AWROUED BY: Joanne Simnic 

-.. -- -m-w -----w--m --m--m- 

TEST 

LN EL 
MERHINATION RESULT WITS 

---- _I_- -I-- ----- -I___--- 

1 1610 Solids, Suspended at 103C 35 WL 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-1810 

. PITTSBURGH 
(412) 747-2580 

~-” . ”  , .  ”  



I !  

~WIALLIBURTON NUS 
‘%!!l!!Frrn Environmental Corporation 

5350 Campbells Run Road 
Pittsburgh. PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

Environmental L.ubhtories 

LABORATORY ANALYSIS REPORT 

February 23s 1993 
Report Nu.: ooo13-685 

Section A Page 5 

CLIENT NME: 8AKER ENVIROt#ENT~r INC. /NM CLEAN Nus CLIENT No: 1600 oclo6 
tADDRESS: 420 ROUSER ROM uoRKoRDERNo: 55830 

coRAowL1s. PA 15108- VENDOR No: 
ATTENTION: MR. JOHN LOUELY 

Carbon Copy: 

SAWLIZ ID: 930020 OATE WIPLED: 05-FEB-93 
Nus f3vlPLE No: PO225094 DATE RECEIVED: 05-FEB-93 

P.O. No.: CT0 t 19017 #PROVED BY: Joanne Siamnic 

e m - - - - - - -  - - - -  - - -  

TEST 

!z? ! !  CODE DETERHIt4ATION RESULT UNITS 
------I - -- 

1 1610 Solidsr Suspended at 103C 32 prg/L 

ems: 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-1810 

. PIlTS8URGt-I 
(412) 747-2580 



I’ ,  !  

ti% HALLIBURTON NUS 
‘wy:,m En vironmental Corporation 

Environmental Laboratories 

CLIENT NAHE: BAKER ENUIRONRENTALI 
t4DDREss: 420 ROUSER ROAD 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77053 

LABORATORY ANALYSIS REPORT 

February 23. 1993 

Report No.: 00013685 
-Section A Page 6 

INC. /NAVY CLEAN ,NuSCLIENTNO: 16OOoDO6 
wRKoRDERNo: 55830 

CORAOPOLIS, PA 15108- VENDOR No: 

ATTENTION: HR. JOHNLOVELY 

Carbon Copy: 

SAHPLE ID: 930021 DATE !IiMuD: o5-m-93 

ws sArtFLE No: PO225095 DATE RECEIUED: 05+X8-93 

P-0. No.: CT0 * 19017 APPROMD BY: Joanne Siuanlc 

---- -------I_-- -_I 

TEST 

LN CODE DETERHINATION RESULT UNITS 
---I^w---I-pe------ ---_I_ m---w 

I 1610 Solids, Suspended at 103C 25 WA 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-1816 

. PITTSBURGH 
(412) 747-2580 

. . 



&WMLLIBURTON NUS 
‘,!~,’ Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

February 23, 1893 
Report No.: 00013685 

-Section A Page 8 
LABORATORY ANCILYSIS REPORT 

CLIENT N&HE: BAKER ENVIRONKNTALI INC. /NAVY CLEAN 
ADDRESS: 420 ROUSER ROM 

CORAOWLISr PA 15108- 
ATTENTION: HR. JOHN LOVELY 

Nus CLIENT NO: 1600 0006 
uoRKoRDERNo: 55830 

VENDOR No: 

Carbon Copy: 

SMPLE ID: 930023 
Nuss4tlPLENo: PO225097 

P.O. NO.: CT0 at 19017 

DMEsAF1pLu): 05-fEB-93 
DATE RECEIUED: D%fE6-93 
APPROUED BY: Joanne Slmanic 

- - - -  - - I - - -  -  - -  

TEST 

!2! CODE DETERMINATIDN RESULT UNITS 
w--m ------------ -- _I- 

1 1610 Solids, Suspended at 103C 28 stg/L 

COMFMJTS: 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 - 

. PITTSBURGH 
(412) 747-2580 



&i HALLIBURTON NUS 

‘,l?:y Environmental Corporation 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

Environmental Laboratories 

February 23, 1993 
Report No.: 00013685 

-Section A Page 9 

LABoRmRY AN&YsIs REPORT 

CLIENT NM: 
MRESS: 

ATTENTION: 

Carbon Copy: 

sMPLE ID: 
Nus WIPLE NO: 

P-0. NO.: 

8nKER ENuIRoMlENTAc* INC. &WY CLEAN 
420 ROUSER ROAD 

coRAm1s, PA 15108- 
HR. JOHN LOVELY 

930024 
PO225098 
CT0 * 19017 

Nus CLIENT No: 1600 0006 
uoRKoRoERNo: 5583o 

vENDoRNo: 

DATE SnNPLEo: 05-FEB-93 
DATE RECEIVED: OS-FEB-93 
AfTROVED BY: Joanne Siinanic 

--- ---- ---- --- -mm 

TEST 

DfXRHINATION 
!+2!!E--- ---------- ------------- 

RESULT UNITS 
----- w-------s 

1 1610 Solids, Suspended at 10X 27 Kv- 

. -. 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-1810 

. PITTSMJRGH 
(412) 747-2580 



&WALLIBURTON NUS 
my!:/ Environmental Corporation 

900 Gemini Avenue 
Houston, TX 77058 

Environmental Laboratoties 

LABDRhTDRY WALYSIS REPORT 

February 23, 1993 
Report No.: 00013685 

-Section A Page 10 

CLIENT NME: BAKER ENUIRONHENTALr INC. /NM CLEAN 
ADDRESS: 420 ROUSER ROAD 

CORAOPOLISr PA 15108- 
CYTTENTION: HR. JOHN LOVELY 

Nus CLIENT ND: 1600 cm3 
IdoRKDRDERNo: 55830 

UENDOR No: 

Carbon Copy: 

SiWLE ID: 930025 DATE SMf’LED: 05-FEB-93 
NEi SAHPLE No: PO225099 DATE RECEIVED: D5-FEB-93 

P-0. NO.: CT0 * 19017 WPRDVED BY: Joanne Sfaanlc 

TEST 
LN CODE DEEfUlINATION RESULT UNITS - 

w-s- --------.------- i--- -- ---- 

1 1610 Salidsr Suspended at 10X 20 WA 

COWIENTS: 

CLEVELAND 
(;li 6) 891-4700 

. HOUSTON 
(713) 488-1810 

. PITTSBURGH 
(412) 747-2580 



i& HALLIBURTON NUS 
‘,qF,! Environmental Corporafion 

Environmental Luboratoriks 

CLIENT NAHE: BMER ENUIROMlENTALv 
ADDRESS: 420 ROUSER ROAD 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

90-O Gemini Avenue 
Houston, TX 77058 

February 23, 1993 
Report No.: oocu3685 

-Section A Page 11 
LMORATORY ANALYSIS REPORT 

INC. &WY CLHN NUS CLIENT NO: 1600 0006 
uoRKoRDERNo: 55830 

coRAopOL1s* PA 15108- 
ATTENTION: HR. JOfiN LOVELY 

VENDOR No: 

Carbon Copy: 

SNlPLE ID: 930026 
Nus FiNPLE No: Po225100 

P.O. NO.: CT0 x 19017 

DATEsArmED: 05-FEB-Q3 
DATE RECEIVED: 05-fE8-93 
#FRovED By: Joanne Shanic 

- - - - -  - - I  w--w 

TEST 

t2.i CODE DETERHINATION RESULT UNITS 
-e--p ---Iv-----^-- ----m-- -------- 

1 1610 Solids, Suspended at 10X 16 mgfl_ 

CONNENTS: 

CLEVELAND 
(216)891-4700 

HOUSTON 
(713) 488-1810 

PllTSBURGH 
(412) 747-2580 



itA HALLIBURTON NUS 
=yq:Fg Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

CLIENT MME: 
taDDREss: 

ATTENTION: 

Carbon Copy: 

SAMPLE ID: 
Nus z33MPLE No: 

P.O. No.: 

LAWRATDRY ANALYSIS REPORT 

&XER ENVIRONMENTAL, INC. /NMJY CLEAN 
420 ROUSER ROAD 
CORAOPOLISr PA 15108- 
MR. JOHN LOVELY 

930028 
PO225102 
CT0 a 19017 

,,. 

February 239 1993 
Report N&: 00013685 

-Section A Page 13 

Nus CLIENT No: 1600 0006 
MORKORMRNO: 55830 

VENDOR No: 

DATE SAWLED: 05-FEB-93 
DATE RECEIVED: 05fEB-93 
RpPRovED BY: Joanne Simanic 

_ - - - - - - - - - _ I - - - - - - - - - - -  --N-N - - -  __I- 

3Esr 

!a CDDE MTERHIWTION RE!XT UNITS 
----------------------------- ----- -_L 

1 1610 Solids, Suspended at 103C 93 lag/L 

ph! COHMENTS: 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PKM3URGH 
(412) 747-2580 - 



U.S. EPA - CLF 
‘ ~~ 

1 EF'A SAMFLE NU. ' ',, 
INORGANIC ANALYSES DATA SHEET 9 

.P:. : : t srsoo17 ‘ I 
Lab Name: ~ALLIBURT~N-NUS Contract: : : 

Lab Code: HNUS- Case No.: BKHD- SAS No.: SDG No.: fMG3 - 

Matrix (soil/water): WATER Lab Sample ID: PZX505'i 

Level (low/med): LOW- Date Received: (X/05/$3 

X Solids: 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

I t t ! I 4 I I I I u , 
:CAS No. : Analyte :Concentration:C: Q :M : 
: I 8 : I 1-i I , ‘ 
:742+90-5 :Aluminum-: 
:744Cr-33-2 :At-senic : 
:7440-47-Z :ChromiuF! 
:743$-89-6 :It-on : 
:74.39-92-l :Lead : 
:74.3$-$7-6 ! Mercury-: 
I I : : 
: : : - t < : : 

I 

* , 
1 
1 

t  
6 

I  
I  

- 

:  
I  !  
8 I .  

- 

1 
,  

I  
t  

- 

i c-i L i - 

: : -: 
I t 
I ‘ - 

: : -: 
f I 
I t - 

: 
4 
4-i 

I ‘ 
1 ‘ - 

Color Before: GREY 

Color- After: CclLrlRLESS 

Clarity Before: OF'AQUE 

Clarity After-: CLEAR- 

Texture: 

Artifacts: 

Comments: 

!=OF:M I - IN 
ILt102.1 



I !  ,  

U.S. EFA - CLF 
.V. ::;..: .‘..’ .j$, 

1 
EFA s&MFiE “No.‘;’ : + .;p 

INORGANIC ANALYSES DATe SHEET 
.’ 
.- 

f-l : 
<.. 

1 : ? 
: 9.30022 ,: ‘. 

.;.. 
!.’ ,!. 

Lab Name: HALLIEURTON-NUS Contract: : : Z’: 
L 

Lab Code: HNUS- Case No. : bKHD- SAS No.: SDG No. : FKG3 1: - *;: 
i.. 

Mat r i x (soi l/water-) : IIJATER Lab Sample ID: F225696- LF i;. 

Level (low/med): 

% Solids: 

LOW - 

i, -- 

Date Received: W/05/93 

Concentration Units (ug/L or mg/kq dt-y weight): US/L- 

ICAS No. : Analyte :Concentration:C: Q 
: : : : -: 
17429-90-5 : Aluminum-: 2290 : _) 

: 7440-38-2 : At-sen i c : 4.0:u: 
I744(:!-47-3 : Chromium_: 14.0:-: 
: 7439-89-6 : I t%n : 6400 : _: 
-: 7439-92-l : Lead : 
: 7439-97-6 : Met-cut-v .I- : 
I : : 
I I : : 
I : : I 
t I I , 

3.2: .: E :r=-: 
2.Q:U: :.cv : 

: -: 
I 1 : - 

: -.: : : - 
, 

i-1 : : -. 
t , 1 1 

i 

i I -’ ‘ -’ 

: :,: : : - 
. . I I I 
i i -i 1 -i 

:- :- : : -: 

, 
I : - 

4 ‘ , 4 I I 
I , I L ‘ 

--- 1-i - 

:- : : 
t 

1-i 

I 1 
‘ ‘ - 

I 1 
I I : : 

‘ , 
I 

- -: -1 

Color f:efore: - GRFi’ -I_ Clarity Before:. OPGQUE Tex tut-e: 

Color A~=ter-: CULORLESS Clat-i ty After: CLEAR- A:-t i fak ts: 

Commen ts : 

FORM I - IN 
ILM02. 1 



h! ,  

* 

U.S. EPA - CLP 
‘. i,., . . :r 

1 E2.A SAMPLE NO;’ ;‘: ‘,’ ’ :; 

INORGANIC ANALYSES DATA SHEET :.j 
, : 

. . : I .i I( 
: 93go27 : 

Lab Name: HALLIBURTON-NUS Contract: : : 
;! 

Lab Code: HNUS Case No. : BKHD- stls No.: SDG No. : PtcY.33 - - - 

Matrix (soi l/water-) : WATER Lab Sample ID: F’225101 

Level (low/med): LOW- Date Received: 02/05/93 

Ccmcentration Units (ug/L or my/kg dry weight): UG/L- 

‘ t I t 8 3 : : : : 

: CR3 No. : Analyte fConcentration:C: Q :M : 

: : t t : - : : : 

: 7424-90-5 : Alumi.nv.m-! 282;.L: :P-: 

: Fltxen ic-: 4 . (3 : u : :F -.: : 744(:~-38--2 
: 744(3--47-3 

: 7fjJ$-8$-& 

:743$-92-l 
1743$--97-l&+ 

: Ch t-om i urn- : 1o.o:lJ: :F’ -: 

-: : F-: 

U: :cv: 

i 

‘ 

: -  

I  
,  

‘ -’ ---I -’ 

: -i 
i 
i : 

- 

:-: : 
I 
I 

- - 

i 
1-i : 

I 
‘ - 

: -: 

, , 
‘ 4 - 

I ! I I 
i -1 , t - 

: -: 

I 
I : - 

t  
‘ :  : -  

:  ‘ I  
- 

,  .  ,  .  

, I 1 -i t i - 

Colors E%!fore: GREY Clarity Before: OPAQUE Texture: 

Color Af tet-: CULORLESS Clarity Ftf tet-: CLEGR- Artifacts: 

Comments: 

------ 

FCiRM I - IN 
It302” I 



U.S. EFA - CLP 

1 EPA SAMF’LE NO. 

INORGANIC ANALYSES DATA SHEET 
: I 

I I , I 930029 , , 
Lab Name: HAL!-$BlJRTON-NUS Contt-act: : -I 

Lab Code: HNUS- Case No. : BKHD- SAS No.: SDG No. : F’KG3 - 

Matrix (soi l/water) : WATER Lab Sample ID: P225103- 

Level (low/med): LOW - Date Received: (X2/05/9.3 

% Solids: (j 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

:  :  :  
,  

I  :  
t  
‘ :  

:CAS No. : Analyte :Concentration:Cl Q :M .: 

:  :  
I  
I  

: 7429-90-5 : Aluminum-: 

: 744+X3-2 : Arsenic-: 

:744(3-47-Z :Cht-omium-! 
:7439-89-6 :Ir-on : 

:74.39-W-1. iLead : 
:743$-"7-& , , I Met-cut-y-( 
t I : t ‘ 
t : I I t 
I 8 I : 
, , 

:  - :  :  
t  
L 

3640 : -: : FL-:. 

4. 0 : u : :F -: 
19.0: -: :P -: 

1 tj2QC? : -: :p-: 

4.2 .2: -: : F-: 
- tj:u: L. : cv : 

4 ‘ : : I I _--- 
* : I : : - - 

: -: : : - 
I  

: -  

I  
t  

t  
1 

-- 

:  

:  
--- 

t t 

t , a-: t I I : -- - 
1 : -: : : - t 1 1-i , t ‘ ‘ -’ I I 1-i I I :. - 

-: ‘ , 4 3 -’ 4 : - 

I i- i 4-i i 4 ----- - 

Color Befot-e: COLOF:LESS Clarity Before: CLEAR- Textut-e: 

Color After-: COLOF:LESS Clarity .Aftet%: CLEAR- Artifacts: 

Comments: 

--- -- 

--- 

, 

FORM 1 - IN 
TLMO2. I 



APPENDIX H 
BENCH-SCALE TREATABILITY STUDY ANALYTICAL 

RESULTS - QNQC 



c- 

I ; 

PRO1ECf NO.: 

I 

SITE NAME: 

l?Of 3 - 7-Q - S&d 

SAMPCERS~SIGNATURE~: 1 NO. 

TIMf CcmP GRAB 

TAENERS 

STATlOW LOCAflON 
I 

!EUNQUISHEOBY [SIGNATURE]: OATf $ f(Mf: RECWED BY(StGNATlJRE]: 

3o=c9c 1200 

ELIIJQUISHEOBY {SIGNATURE): 1 DATE/TIME: 1 RECEIVED BY JS%NATURE): 

T 

L 

REMARKS 

I I 

\ 
1 I 

RECINQUISHEO BY (SIGNATURE): 1 DATE /TIME: 1 RECEIVED BY(SiCNAfURE}: 

I I I 

RELiNQUISHED BY (SIGNATURE): 1 OATf/TfME: RECEtVED BY(SIGNATURE): 



1 

I 

1 I I 
ELINQUISH~ 8~ (SIGNATURE): DATE/TIME: RECElVEDBY(SltNATURE): RELINQUISHED BY (SitNATuRE): DATE ~TIME: RECEIVED BY~SIGNATUREI: 

qL-& & 
I 

30&c% lz.oo I -I 
I 

ELINQtJISHf D BY (SIGNATURE}: RECEIVED BY [SfGNATuRE): REIJNQ~ISWI BY (SIGNATURE): RECEIYED BY(SlGNAflJRf}: 



m m 

Baker Environmental, Inc. 

Air 
42cf?ouser Road 

rtoffice Park, Bldg. 3 

, :.. 1 Corao % olis, PA 15108 
412-2 9-6000 

CHAIN-QF-CUSTODY RECORD ;, Lo,9. *- M 
Analvsis Reauested /Preservative Required 

I I I I 

Number of Container(s) Remarks 

I I I I I I I- I I I I I R A116111 swka cdhhd 

Relinquished By: Date: Time: 

Received By: - Date: Time: 

Shipped by (check one): Hand 0 Overnight t] Other 0 

Sample Stored at 4*C: 
Chatn-of-custody seal on cooler: 
Analysis turnaround: 
See Work Order 
See Analysis Request Form Cl 

Sample Disposal: Return to Baker •J 
Archive until: 

Lab Disposal 96 
(date) 

NOTES: 
Relinquished By: Date: 

Received By: Date: 

Shipped by (check one): Hand 0 Overnight 0 Other 0 

SEND ANALYTICAL RESULTS AND CHAIN-OF-CUSTODY TO PROJECT MANAGER. 

Time: 
Time: 

. - - . - - . 
ill A - Air SW - Surface water (2) GB - Grab 

GW - Groundwater W - Waste COM - Composite 
s - Spring WP -Wipe 
so - Soil WW - Wastewater (3) p - Plastic 

G - Glass 



Baker Environmental, Inc. 

Air 
42fiouser Road 

rt Office Park, Bldg. 3 

’ Corao olis, PA 15108 
412-2 9-6000 A) 

Type (1, 
Irn le 

Number 1 Date 1 Time 1 Loca ion P 

CHJilN- F-CUSTODY RECORD _,,. \ 

Number of Container(s) Number of Container(s) Remarks Remarks 
I I 

I I 

\ \ 
\ \ 
i i 

\ \ 

Reilnquished By: : Date: Time: -.. 
Rec.&ed By: . ,I i r’: 1:. , 1; ‘i,-, Date: ‘; . I : ; Time: , 
Shlpped by (check onel:’ I’ Hand tl .’ ‘&&night 0 Other 0 

/ / / 2 I’ 

Relinquished By: Date: Time: 
Received By: -_ Date: Time: 
Shiooed bv (check one): Hand III Overnlsht •I Other 0 

Sample Stored at 46C: Yes 0 No 0 
Chain-of-custody seal on cooler: Yes Cl. No jFJ ;;i/;/ 
Analysis turnqround: 
See Work Order Priority 8 

, “t ,!& 
- Ia Regular ‘0 

See Analysis Request Form cl ..’ 

Sample Disposal: 

NOTES: 

Return to Baker q 
Archive until: 

Relinquished By: _ Date: 
Received By: Date: 
Shipped by (check one): Hand [7 Overnight q Other 0 

SEND ANALYTICAL RESULTS AND CHAIN-OF-CUSTODY TO PROJECT MANAGER. 

Time: 
Time: 

.._ .~.. 
iI) A - Air SW - Surface water (2) GB - Grab 

GW - Groundwater W - Waste COM - Composite 

30 - Soil 
- Spring WP -Wipe 

WW - Wastewater (3) p - Plastic 
G - Glass 





GLltN I WHIWNWL 

(~~;HALLIBURTON NUS 
~JFJ Environmental Corporation 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX no58 

Environmental Luborafories 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: 00013686 

_ Section A Page 1 

CLIENT NAK: BAKER ENWtONtlENTAL, INC. /NAW CLEAN 
ADDRESS: 420 ROUSER ROAD 

CORAOPOLIS, PA 15108- 
ATTENTION: Hf?. JOHN LOVELY 

MS CLIENT NO: 1600 0006 
WORK ORDER No: 55830 

VENDOR NO: 

Carbon Copy: 

SAMPLE ID: l-DL DATE SAMPLED: 02-FE&93 

WS SAMPLE ND: PO225104 DATE RECEIVED: 06-FEB-93 
P.O. NO.: CT0 * 19017 APPROVED BY: Ruth Volk 

---------------------________I___________---------------- ------------------------------ 

TEST 
LN CODE DETERHINATION RESULT UNIT 

--------_1---^_11-_1-~-~-~-------------------------------- ----_I_^-c1----------------_________I__________-- 

7 1020 
8 1023 
9 1024 
10 1026 
11 1130 
12 1410 
13 1590 
14 1610 

1680 
1391 
1320 
1030 

COHMENTS: 

Oil and Greaser Gravimetric 
Nitrate/Nitrite 
Hardness, Total (as CaC03) 
Amonia (N)* Direct 
Ammonia tas NJ, Direct 
Alkalinity, Pht (as CaC03) 
Alkalinity, Total tas CaC03) 
Alkalinity, Bicarbonate (as CaC03) 
Alkalinity, Carbonate (as CaC03) 
Chloride (as Cl) 
Nitrite (as N) 
Solids, Dissolved at 180C 
Sol ids, Suspended at 103C 

(3 ag!L 
< 0.1 TN- 

46 olcj/L 

0.4 mw- 
0 fag/L 

30 mg/L 
30 mg/L 
0 mg/L 

23 mgA 

c 0.02 wfl 
110 QqL 

-c 10 fw- 

CLEVELAND 
(216) 891-4700 

. HOUSTON PITTSBURGH 

(713) 488-1810 (412) 747-2580 



&iWALLIBURTON NUS 
gyyF,’ Environmental Corporation 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

CLIENT ORIGINAL 

900 Gemini Avenue 
Houston, TX 77058 

Environmental Laboratories 

February 23, 1993 
Report No.: ODO13686 

_ Section A Page 2 
LABORATORY ANALYSIS REPORT 

CLIENT NAPlE: BAKER ENVIR0NMENTCV.r INC. /NAVY CLEAN 
ADDRESS: 420 ROUSER ROAD 

CORAOPOLISr PA 15108- 
ATTENTION: HR. JOHN LOVELY 

NUS CLIENT NO: 1600 ODO6 
WORK ORDER No: 55830 

UEI’DOR NO: 

Carbon Copy: 

SANPLE ID: i-old DATE SAMPLED: 02-FEB-93 
NUS SAMPLE NO: PO225105 DATE RECEIUED: WFEB-93 

P-0. NO.: CT0 * 19017 APPROVED BY: Joanne Simanic 

-------- -----------------------------------------______________I_____------------ 

TEST 
Lb! CODE DETERMINATION RESULT UNITS 

- - - -  - -  - - - - - - - - - - - I - - - - - - - _ -  - - - - - - - - - - -  p I - - - -  - - - -  

1 ACLPH TAL METALS & CLP DATA PACKAGE 
2 DPACK CLP Data Package Deliverable 

p 3 G107w Fd!ZZ$benzene Co-xylenel 
1:3~dimethylbenzene. 1~4-dlmethylbenzene Cm-/p-xylenesl 
benzene 
ethylbenzene 
methylbenzene Etoluenel 

5 GlOOW PURGEABLE HdLOCARBONS 
l,l,l-trichloroethane 
1,1,2,2-tetrachloroethane 
1,1,2-trichloroethane 
l,l-dichloroethane 
l,l-dichloroethene Cl,l-dichloroethylenel 
lr2-dichlorobenzene Co-dichlorobenzene3 
1,2-dichloroethane 
lr2-dichloropropane 
1,3-dichlorobenzene Em-dichlorobenzenel 
lr4-dichlorobenzene Ip-dichlorobenzenel 
2-chloroethylvinyl ether 
bromodichloromethane Cdichlorobromomethanel 
bromomethane [methyl bromide1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [methyl chloride1 
cis-lr3-dichloropropene 
dibromochloromethane 
dichlorodifluoromethne 
dichloromethane Emethylene chloride1 .. 

(2 
(2 
c2 
(2 
(2 
c5 
(2 
c2 
(5 
c5 
(2 
<2 
c2 
(2 
(2 
c2 
<2 
c2 
<2 
(2 
<2 
(5 

CLEVELAND . HOUSTON 
f71f3 c-391-4700 (713) 488-1810 

PITTSBURGH 
(412) 747-2580 

\ - ‘ - I  - - .  . . - -  I  I  



11 /  

CLIENT ORIGINAL 

~$iALLIBURTON NUS 
,I,, Environmental Corporation 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

Environmental Laboratories 

LAENRATDRY ANALYSIS REPORT 

February 23, 1993 
Report No. : 00013686 

- Section A Page 3 

CLIENT NAME: BMER EIVVIRONMENTAL, INC. /NAVY CLEAN 
SAMPLE ID: l-DW 

NUS SAMPLE NO: PO225105 

____________________-------------------__________________________-____1---__------------------~--- 

TEST 
LN CODE DETEf?MINATIDN RESULT UNITS 

------------------------------__ ------___-----------------------------~-I_---- 

tetrachloroethene Etetrachloroethylenel 
,trans-1,2-dichloroethene Etrans-1~2-dichloroethylend 

trans-1 r3-dichloropropene 
tribromomethane Cbromoforal 

-trichloroeth!ene Ctrichloroethylenel H 
-/’ tr ichlorof luoromethane 

vinyl chloride 
7 1680 Oil and Grease, Gravimetrlc 

CDMi?ENTS: In the BTEX analysis, m- and p-xylene co-elute on the capillary column. 
The concentration reported represents the sum of the two isomers. 
. 
Sample number P225105 exhibited high surrogate recoveries in both the 
primary and confirmational analyses. The high surrogate recoveries were 
due to a matrix interference. The matrix interference also interferred 
with the confirmation of benzene. The benzene result from the primary 
analysis is reported. 

CLEVELAND . 

(216) 891-4700 
HOUSTON 

(713) 488-1810 

=2 us/L 
<4OD ug/L 

(2 w 
(5 w 

150 D W- 
=2 w- 

270 D Ug/L 

(3 srg/t 

PITTSBURGH 
(412) 747-2580 



CLIENT ORIGINAL 

&MALLIBURTONNUS 
‘y~~y’ Environmental Corporation 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

Environmental Laboratories 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: Do013686 

- Section A Page 4 

CLIENT NAME: 8AKER EN'JIRONMENTALI INC. /NAVY CLEAN 
ADDRESS: 420 ROUSER ROAD 

CORAOFOLISr PA 15108- 
ATTENTION: HR. JOHN LO'JELY 

Nus CLIENT No: 1600 Ooa6 
WORK ORDER No: 55830 

VENDOR No: 

Carbon Copy: 

SAMPLE ID: l-AS DATE SAWLED: 02-FE8-93 
NUS SAHPLE NO: PO225106 DATE RECEIVED: 0%FEB-93 

P.O. No.: CT0 * 19017 APPROVED BY: Joanne Siaanic 

-__-__---^-______------------- -we-y.. I-- ---- 

TEST 

LN CODE DETERHINATION RESULT UNITS 

1 ACLPU 
2 DPACK 
3 G107W 

5 GlOOW 

TAL HETALS & CLP DATA PACKAGE 
CLP Data Package Deliverable 
BTEX PACKAGE 
1,2-diaethylbenzene Co-xylenel 
lr3-Uimethylbenzene~ lr4-dimethylbenzene Cm-/p-xyienesl 
benzene 
ethylbenzene 
methylbenzene ltoluenel 
PURGEMLE HALOCARBONS 
l,l,l-trichloroethane 
I,f~2r2-tetrach10roethane 
1.1,2-trichloroethane 
1 ,l-dichloroethane ’ 
l,l-Uichloroethene Clrl-Uichloroethylenel 
lr2-dichlorobenzene Co-dichlorobenzenel 
1,2-dichloroethane 
lr2-dichloropropane 
1,3-Uichlorobenzene Cfl-dichlorobenzenel 
lr4-dichlorobenzene Cp-dichlorobenzenel 
2-chloroethylvinyl ether 
bromodichloromethane tdichlorobromomethanel 
brORtOM&hthane [methyl brofliUe1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [methyl chloride1 
cts-1,3-Uichloropropene 
dibromochloromethane 
dichloroUifluoromethane 
Uichloromethane Cmethylene chloride3 

9 
17 
5 

17 
25 

(2 
c2 
<2 
(2 
<2 
<5 
(2 
(2 
(5 
c5 
(2 
(2 
(2 
c2 
(2 
<2 
c2 
(2 
<2 
c2 
(2 
c5 

CLEVELAND . HOUSTON PITTSBURGH 
(216) 891-4700 (713) 488-1810 .- (412) 747-2580 



CLIENT ORIGINAL 

~~~;HALLIBURTON NUS 
\~VJ Environmental Corporation 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh; PA 15205 Houston, TX 77058 

Environmental Laboratories 

LMORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: 00013686 

- Section A Page 5 

CLIENT NME: BAKER ENUIRONISENTEILI INC. &WY CLEAN 
SAWLE ID: l-AS 

Nt.JS SAMPLE NO: PO225106 

- - - - -11 -1 - - - - -_1 -1 - - I - l - - - - - - - - - - - - - - - - - - ^ - - - -  - - - - - -  e * -a - - . s - * - - - - * - -  - - -  

TEST 
LN CODE DETERHINATION RESULT UNITS 

--------------------~----~--~---------- ------------I__- 

tetrachloroethene CtetrachloroethyleneI 
- trans-lr2-dichloroethene Ctrans-1 r2-dichloroethylen~3 

trans-lr3-dichloropropene 
tribromoflethane Cbromoforml 

-.tricQloroethene Ctrichloroethyienel 
trichlorofluoromethane 
vinyi chloride 

COMENTS: In the BTEX analysis, m- and p-xylene co-elute on the capillary column. 
The concentration reported represents the sum of the two isotsers. 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 - 

. PITTSBURGH 
(412) 747-2580 



&MALLIBURTON NUS 
‘\!!FF Environmental Corporation 

I’: !I, .I 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

CLIENT ORIGINAL 

900 Gemini Avenue 
Houston, TX 77058 

Environmental Laboratories 

LABORATORY ANALYSIS REPORT 

CLIENT N&E: 
ADDRESS: 

ATTENTION: 

BAKER ENVIRWNTALr INC. /FIAVY CLEAN 
420 ROUSER RDAD 
CORAOPOLIS, PCI 15108- 
HR. JOHN LOVELY 

Carbon Copy: 

SAMPLE ID: l-AC 
NUSSAWLENO: PO225107 

P.O. ND.: CT0 s 19017 
*' 

February 23, 1993 
Report No.: 00013686 

_ Section A Page 6 

NUS CLIENT NO: 1600 0006 
WORKORDERNO: 55830 

VENDOR No: 

D&TE SAMPLED: 02-FE&93 
DATE RECEIVED: 06iW-93 
APPROVEDBY: Joanne Simanic 

- - . - - - - - -  - - - - - - - - - - - - - - - - - - - - - I _ _ - - -  - - - - - -  - - - -  - -  

TEST 

LN CODE DETERMINATION RESULT UNITS - 
-------------_----___I______L_____ -..-e---m- -----...-----I- -we- 

1 ACLPW 
2 DPACK 
3 GlOM 

5 GlOOU 

TAL HETALS & CLP DATA PACKAGE 
CLP Data Package Deliverable 
BTEX PACKAGE 
1,2-dimethylbenzene lo-xylenel 
1~3-dimethylbenzener 1,4-dimethylbenzene Cm-/p-XyleneSl 
benzene 
ethylbenzene 
methylbenzene Ctoluenel 
PURGEABLE HALOCARBDNS 
lrlrl-trichloroethane 
1,1,2,2-tetrachloroethane 
lrl,2-trichloroethane 
l,l-dichloroethane 
lrl-dichloroethene Clrl-dichloroethylene3 
1,2-dichlorobenzene I[o-dichlorobenzenel 
1,2-dichloroethane 
1,2-dichloropropane 
1,3-dichlorobenzene Cm-dichlorobenzenel 
1,4-dichlorobenzene Cp-dichlorobenzenel 
2-chloroethylvinyl ether 
brofiodichloromethane Cdichlorobromomethanel 
bromomethan@ [methyl bromide1 
carbon tetrachior ide 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [Methyl chloride3 
cis-1.3-dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
dichloromethane Cmethyl&e chloride] 

(2 
c2 
<2 
c2 
(2 

(2 
(2 
(2 
(2 
(2 
(5 
c2 
(2 
c5 
(5 
c2 
(2 
c2 
<2 
c2 
c2 
(2 
(2 
c2 
(2 
c2 
(5 

CLEVELAND . HOUSTON 
(216) 891-4700 (713) 488-1810 

. PITTSBURGH 
(412) 747-2580 



CLIENT ORIGINAL 

{dr; HALLIBURTON NUS 
wqv/ Environmental Corporation 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

Environmental Laboratories 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: 00013688 

_ Section A Page 7 

CLIENT NAME: BAKER ENUIRONMENTALL INC. /NAVY CLEAN 
SAthE 10: l-AC 

NUS SAMPLE NO: PO225107 

TEST 
LN CODE DETERflINATION RESULT UNITS 

-----------------------________________I__ ----------e-----v-- -- 

tetrachloroethene Etetrachloroethylenel 
trans-ir2-dichloroethene ttrans-lr2-dichloroethyleneI 
trans-1,3-dfchloropropene 
tribromomethane Ebromoforml 
trichloroethene Etrichloroethylenel 
trichlorofluoromethane 
vinyl chloride 

(2 
<2 
(2 ug/L 
<5 W- 
<2 w 
(2 tJg/L 
c5 Kc 

COMMENTS: In the BTEX analysis, m- and p-xylene co-elute on the capillary column. 
The concentration reported represents the sum of the two isomers. 
. 
For sample number P225107, ethylbeniene was not observed in the 
confirmational analysis. The ethylbenzene result observed in the primary 
analysis was not reported. A low surrogate recovery was observed for 
this sample in both the primary and confirmational analyses. The low 
surrogate recovery was probably due to the matrix. 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

. PlTW3lJRGH 
(4 12) 747-2580 



CLIENT ORIGINAL 

&MIALLIBURTONNUS 
‘,y:f Environmental Corporation 

5350 Campbells Run Road 900 Gemini Avenue 

Pittsburgh, PA 15205 Houston, TX 77058 

Environmental Laboratories 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: 00013686 

- Section A Page 8 

CLIENT NAME: BAKER ENVIRONMENTAL, INC. /NAVY CLEAN 
ADDRESS: 420 ROUSER ROAD 

CORAOPOLISr PA 15108- 
ATTENTION: HR. JOHN LOVELY 

NUS CLIENT NO: 1600 0006 
UORK ORDER NO: 55830 

UENDOR No: 

Carbon Copy: 

SAMPLE ID: 2-OW 
NUS SAHPLE NO: PO225108 

P.O. NO.: CT0 8 19017 
,' 

DATE !2AtPLED: 02-fEB-93 
DATE RECEIVED: OW=EB-93 
APPROUED BY: Joanne Simanic 

--s--e- ------------~--------- -v----M--- -y------- I__---- 

TEST 
CODE 

~~~A!!- ---------- _ ̂ --- -I- 
DETERMINATION RESULT UNITS 

-----f---------------~-~-1-------- -------- 

i 

1 ACLPW TAL KTALS & CLP DATA PACKAGE 
2 DPACK CLP Data Package Deliverable 
3 Glow BTEX PACKAGE 

lr2-dimethylbenzene Co-xylenel 
1,3-dimethylbenzene, lr4-dimethylbenzene 0ft-/p-xylenesl 
benzene 
ethylbeniene 
methylbenzene Ctolwnel 

5 GIOOW PURGEABLE HALOCARBONS 
l,l,l-trichloroethane 
1,1,2,2-tetrachloroethane 
1.1,2-trichloroethane 
l,l-dichloroethane 
l,l-dichloroethene Cl,l-dichloroethylene3 
1.2-dichlorobenzene lo-dichlorobenzenel 
lr2-dichloroethane 
l.Z-dlchIoropropane 
lr3-dichlorobenzene Cm-dichlorobenzenel 
l,rl-dichlorobenzene Cp-dtchlorobenzenel 
2-chloroethylvinyl ether 
bromodichloromethane ldichlorobromomethanel 
bromomethane [methyl bromide3 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane Cmethyl chloride1 
cis-1,3-dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
dichloromethane Cmethylene chloride1 

CLEVELAND . HOUSTON 
(216)891-4700 (713) 488-1810 

. 

DONE 

(2 
c2 

3 
c2 

5 

<2 
(2 
(2 
c2 
c2 
(5 
c2 
(2 
c5 
(5 
c2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
c2 
(5 

PITJ-SBURGH 
(412) 747-2580 



/  :  1 !_’ I  ‘I 

CLIENT ORIGINAL 

~%iALLIBURTON NUS 
‘yy# Environmental Corporation 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

Environmental Laboratories 

February 23, 1993 
Report No.: 00013686 

- Section A Page 9 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: BAKER ENVIRONHENTALL. 
SAMPLE ID: 2-OR 

NUS SAMPLE NO: PO225103 

INC. /NAVY CLEAN 

m - .  ---w -- - - - - - - - - - - - - - - - - -_I____I-- - - - - - - - - - - - - - - - - -__________^________I-- - - - - - - - - - - - - - -  

TEST 
LN CODE DETERMINATION RESULT UNITS 

e-e ------------ -------_---------_-----l_________l_---------_ -- 

tetrachloroethene CtetrachloroethyleneI : 

trans-lr2-dichloroethene ttrans-lr2-dichloroethyleneI 
tram-lr3-dichloropropene 
tribronmethane Cbroraoforfll 
trichloroethene Ttrichloroethylenel 
trlchlorofluoromethane 
vinyl chloride 

c2 
c 40 
<2 ugn 
<5 UglL 

160 D ug/L 

=2 us/L 
290 D ug/L 

COMMENTS: In the BTEX analysis, (II- and p-xylene co-elute on the capillary column. 
The concentration reported represents the sum of the two isomers. 
. 
Sample number P225108 exhibited high surrogate recoveries in both the primary 
and confirmational analyses. The high surogate recoveries were due to a 
matrix interference. The matrix interference also interferred with the 
confirmation of benzene. The benzene result from the primary analysis is 
reported. Ethylbenzene was not observed in the confirmational analysis. 
The ethylbenzene result observed in the primary analysis was not reported. 

"D" indicates that the result was obtained frora an analysis performed 
at a secondary dilution. 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-1810 

PTlTSBURGH 
(412) 747-2580 



CLIENT ORIGINAL 

Ah HALLIBURTON NUS 
‘,yr$ Environmental Corporation 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

Environmental Laboratories 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: 00013t38G 

-Section A Page 10 

CLIENT NAME: BAKER ENVIROfdHENTFILr INC. /IJAW CLEAN 
ADDRESS: 420 ROUSER ROAD 

CORAOPOLISF PA 15108- 
ATTENTION: MR. JOHN LOVELY 

NUS CLIENT NO: 1600 0006 
UGRK ORDER ND: 55830 

VENDOR No: 

Carbon Copy: 

SAMPLE ID: 2-AS 
NILS SAMPLE NO: PO225109 

P.O. NO.: CT0 = 19017 ,’ 

DATE SAMPLED: 03+EB-93 
DATE RECEIVED: OS-PER-93 
APPROVED BY: Joanne Simanfc 

TEST 

!a CODE DETERMINATION RESULT UNITS 
- - I_  - - - - - - - - - - - - - - - -  - - - -  -  - - . -  - - - 1 - - - -  - - - - - - - - P - - - I - -  

-  

5 

ACLPH TAL METALS & CLP DATA PACKAGE 
DPACK CLP Data Package Deliverable 
G107R BTEXPACMGE 

1,2-dimethyIbenzene Co-xylenel 
1,3-Uimethylbenzener 1,4-diwethylbenzene Cm-/p-xylenesl 
benzene 
ethylbenzene 
methylbenzene Itoluenel 

GlOOl4 PURGEABLE tlALOCARBONS 
i,l,l-trichloroethane 
1,1,2.2-tetrachloroetbane 
lrl12-trichloroethane 
l,l-dichloroethane 
lrl-dichloroethene Cl,l-dichloroethylenel 
1,2-dichlorobenzene lo-dichlorobenzenel 
1,2-dichloroethane 
1,2-dichloropropane 
1,3-dichlorobenzene Cm-dichlorobenzenel 
1,4-dichiorobenzene Ip-dichlorobenzenel 
2-chloroethylvinyl ether 
bromodichloroMethane Edichlorobronwmethane1 
bromomethane M&hyl bromide1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [Methyl chloride3 
cis-1,3-dichloropropene 
dibromochloroMethane 
dichlorodifluoromethane 
Udichloromethane Cmethylene chloride1 

8 
10 
3 

14 
10 

c2 
<2 
c2 
(2 
<2 
<5 
c2 
(2 
c5 
c5 
(2 
(2 
(2 
c2 
c2 
(2 
c2 
c2 
c2 
(2 
c2 
(5 

CLEVELAND . HOUSTON 
(216) 891-4700 (713) 488-l 810 

. PITTSBURGH 
(412) 747-2580 



CLIENT ORIGINAL 

(& HALLIBURTON NUS 
y-p+/ Environmental Corporation 

Environmental Laboratories 

CLIENT NME: BAKER ENUIRDNKNTAL, 
SANPLE ID: 2-& 

NUS SMlPLE NO: PO225109 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

February 23, 1993 
Report No. : 00013686 

- Section A Paae 11 ., 
LABORATORY ANALYSIS REPORT 

INC. /NW CLEM 

--. -------- -------~---̂ ------------ ---w-.---s---- ------e----- *B-w- 

TEST 
IN CODE DElERMfMTION RESULT UNITS 

------------------------------~-~ --.------------- -- 

tetrachloroethene Ctetrachloroethylenel (2 w- 
Vans-1 &dichloroethene [bans-l r2-dichloroethylene3 (2 UgA 
trans-lr3-dichloropropene <2 WY- 
tribromomethane Cbromoforrnl (5 UgA 
trichloroethene Etrichloroethylenel (2 
trichlorofluoronethane (2 2% 
vinyl chloride =5 ug/L 

COtiMENTS: In the BTEX analysisl I- and p-xylene co-elute on the capillary coluran. 

f-3 
The concentration reported represents the sum of the two ismers. 

CLEVELAND . HOUSTON 
(216) 891-4700 (713) 488-1810 

. PITTSBURGH 
(412) 747-2580 



:.i A,~, , ,  1.. 

CLIENT ORIGINAL 

&b HALLIBURTON NUS 
‘yq:/ Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

LABORATORY ANALYSIS REPORT 

CLIENT NAHE: 
ADDRESS: 

ATTENTION: 

Carbon Copy: 

SANPLE ID: 
NUS SANPLE NO: 

P.O. NO.: 

BAKER ENVIRONNENTALL INC. /NAVY CLEAN 
420 ROUSER ROAD 
CORAOPOLIS, PA 15108- 
MR. JOHN LOVELY 

2-AC 
PO225110 
CT0 = 19017 

February 23. 1993 
Report No.: 00013686 

- Section A Page 12 

NUS CLIENT NO: 1600 OOW 
WORK ORDER ND: 55830 

UENDOR No: 

DATE SAtPLED: 03-fEB-93 
DATE RECEIVED: 06-FEB-93 
APPROUED BY: Joanne Simanic 

-----------_I_---__--I_------__----------------- - 
TEST 

DETERMINATION 
LN -LE--,,. .-----------_I--- 

RESULT UNITS 
----- -____---------I--_------ 

1 ACLPb4 TAL METALS & CLP DATA PACKAGE 
2 DPACK CLP Data Package Deliverable 
3 G107W BTEX PACKAGE 

l+di~ethylbenzene Co-xylenel 
lr3-dimethylbenzener 1~4-dimethylbenzene Cfl-/p-xyelenesl 
benzene 
ethylbenzene 
methylbenzene Ctoluenel 

5 GlooH PURGEABLE ttALOCARBONS 
l,l,l-trichloroethane 
1,1,2,2+etrachloroethane 
1,1,2-trichloroethane 
lrl-dichloroethane 
lrl-dichloroethene flrl-dichloroethylenel 
1,2-dichlorobenzene Co-dichlorobenzenel 
lr2-dichloroethane 
lr2-dichloropropane 
1,3-dichIorobenzene CM-diChlOrobenZ~el 
lr4-dichlorobenzene Cp-dichlorobenzenel 
2-chloroethylvinyl ether 
brolnodichloromethane Cdichlorobromomethanel 
bromomethane E~ethyl broMideI 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [methyl chloride3 
cls-1,3-&chloropropene 
dibromochloromethane 
dichlorodifluoromethane 
dichloromethane Emethylene chloride1 

c2 
(2 
c2 

3 
2 

(2 
c2 
(2 
c2 
c2 
c5 
<2 
(2 
(5 
c5 
(2 
c2 
(2 
c2 
(2 
(2 
(2 
<2 
c2 
c2 
<2 
c5 

CLEVELAND . HOUSTON 
(216) 891-4700 (713) 488-l 810 

. PITTSBURGH 
(412) 747-2580 



/i I  I  

CLIENT OHlGtNAL 

(if; HALLIBURTON NUS 
\wvr Environmental Corporation 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

Environmental Lab&ories 

February 23, 1993 
Report No. : OOQ13686 

. Section A Page 13 
LABORATORY ANALYSIS REPORT 

CLIENT NMlE: BAKER ENVIRDWtENTALr INC. /N#JY CLEAN 
SAHPLE ID: 2-K 

NUS SMPLE NO: PO225110 

TEST 
LN CODE DETEWlINATION RESULT UNITS 

I--------------------------*__---1__-__----_________I_ -- 

tetrachloroethene Etetrachloroethylenel 
trans-lr2-5ichloroethene Ctrans-1.2-dichloroethylefkj 
trans-lr3-dtchloropropene 
tribromomethane Cbromoforml 
trichloroethene Ctrichloroethylenel 
trichlorofluoromethane 
vinyl chloride 

(2 
c2 
<2 ugn 
c5 UglL 

(2 w- 
c2 w 
(5 W- 

CDIWENTS: In the BTEX analysis, m- an5 p-xylene co-elute on the capillary column. 
me concentration reported represents the sum of the two isomers. 

CLEVELAND . 

(216) 891-4700 
HOUSTON 

(713) 488-l 810 

. PITTSBURGH 
(412) 747-2580 



L: 
li / 

CLIENT ORIGINAL 

i%WIALLIBURTONNUS 
‘,I:$ Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: ooo13688 

. Section A Page 14 

CLIENT NAhE: 8A1cER ENUIRONHENTAL~ INC. /NAVY CLEAN Nus CLIENT NO: 1600 0006 
ADDRESS: 42OROUSERROAD HORKORDERNO: 55830 

CORAOPOLISr PA 15108- UENDOR No: 
ATTENTION: HR. JOHN LOVELY 

Carbon Copy: 

SAHPLE ID: 3-W 
NUS SAHPLE NO: PO225111 

P-0. NO.: CT0 8 19017 

DATE SAWLED: 03-FEB-93 
DATE fUXEIVED: 06-FE8-93 
APPROVED BY: Joanne Simanic 

---- --------------- -e--m- -----a---- 

TEST 

LN CODE DETERMNATION RESULT UNITS 
---------------_ll--------- p----I- --..- m------- ---- -------- 

1 ACLPU TAL HETALS & CLP DATA PACKAGE 
2 DPACK CLP Data Package Deliverable 
3 G107U BTEX PACKAGE 

1~2-dimethylbenzene Co-xylenel 
1,3-dimethylbenzener lr4-dimethylbenzene tm-/p%yhneSl 
benzene 
ethylbenzene 
methylbenzene Ctoiuenel 

5 GlooW PURGEABLE HALOCARBONS 
l,l,l-trichloroethane 
1,1,2,2-tetrachloroethane 
1,1,2-trichloroethane 
l,l-dichloroethane 
l,l-dichloroethene Clrl-dichloroethylene3 
l,‘l-dichlorobenzene Co-dichlorobenzenel 
1,2-dichloroethane 
lr2-dichloropropane 
1,3-dichlorobenzene Cm-dichlorobenzenel 
l,cl-dichlorobenzene Lp-dichlorobenzenel 
2-chloroethylvinyl ether 
bromodichloromethane Cdichlorobromomethanel 
bromomethane [methyl bromide1 
carbon tetrachlortde 
chlorobenzene 
chloroethane 
chloroform 
chloromethane Cmethyl chloride1 
cis-1,3-dichloropropene 
dlbromochloromethane 
dichlorodifluoromethane 
dichloromethane &ethylene chloride1 

11 
c2 

3 
2 
5 

c2 
(2 
c2 
(2 
<2 
c5 
c2 
<2 
(5 
<5 
c2 
<2 
<2 
c2 
c2 
(2 
c2 
(2 
c2 
(2 
c2 
(5 

PITTSBURGH CLEVELAND . HOUSTON 
_ (216) 891-4700 (713) 488-1810 (412) 747-2580 



I !  /  

CLIENT ORIGINAL 

(4:; HALLIBURTON NUS 
yypy Environmental Corporation 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

Environmental Laboratories 

February 23, 1993 
Report No.: DO013686 

. Section A Page 15 
LABORATORY ANALYSIS REPORT 

CLIENT tWlE: BAKER ENVIRONMENTALI INC. /NAVY CLEAN 
!iMfU ID: 3-OW 

NUS -SlM!XE NO: PO225111 

a---------- -------------------------------~--- ---I--------- 
TEST 

LN CDDE DETERMINATION RESULT UNITS 
Wm.. ----I-------- --w--- ---.-------- ---------_I_ ---------------- --------- 

tetrachloroethene ttetrachloroethylene3 
tram-1,2-dichloroethene Ctrahs-lP2-dichloroethyleneI 
trans-lr3-dichloropropene 
tribromomethane CbrOMOfOrM1 

trichloroethene Itrichloroethylenel 
trichlorofluoromethahe 
vinyl chloride 

=2 w 
<4OD ug/L 

c2 
c5 2 

18OD u@ 
c2 q/L 

320 D WL 

COMWTS: In the BTEX analysis* m- and p-xylene co-elute on the capillary column. 
The cohcentration reported represents the sm of the two isomers. 

kmple number P225111 exhibited high surrogate recoveries in both the 
primary and confirmational analyses. The high surrogate recoveries were 
due to a matrix interference. The matrix interference also interferred 
with the confirmation of benzene. The benzene result from the primary 
analysis is reported. Ethylbenzene was not observed in the confimational 
analysis. The ethylbenzene result observed in the primary analysis was not 
reported. 
. 
“D” indicates that the result was obtained from an analysis performed 
at a secondary dilution. 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713)488-1810 

. PITTSBURGH 
(412) 747-2580 



tiEh HALLIBURTON NUS 
‘\jFF Environmental Corporation 

Environmental Laboratories 

CLIENT NME: 
ADDRESS: 

ATTENTION: 

Carbon Copy: 

SAtlPLE ID: 
NUS SAMPLE NO: 

P.O. NO.: 

CLIENT ORIGINAL 

900 Gemini Avenue 
Houston, TX 77058 

February 23, 1993 
Report No.: ODD136B6 
- Section A Page 18 

LABORATORY MLYSIS REPORT 

BAKER ENVIRONMENT&r INC. /NAVY Cl-E&N 
420 ROUSER ROAD 
CORAOPOLIS, PA 15108- 
MR. JOHN LOVELY 

3-E 
PO2251 12 
CT0 at 19017 

Nus CLIENT ND: 1600 ODD6 
WORK ORDER NO: 55830 

VENDOR No: 

DATE SAMPLED: 03+EB-93 
DATE RECEIVED: N-FEB-93 
APPROVED BY: Joanne Sirnanic 

- - - - - - -  - - - - - - - - -  - - - - - I _ - - - -  - - - -  - -  

TEST 
LN CODE DETEf?HINAlIDN RESULT UNITS - 

---^----------------_______________I_----- -----B---P ----------..------ 

r-t t 

1 &XPW TAL METALS & CLP DATA PACKAGE 
2 DPhcK CLP Data Package Deliverable 
3 G107W BTEX PACKAGE 

lr2-dimethylbenzene Co-xylenel 
1,3-dimethylbenzene, lt4-dimethylbenzen~ tm-/p-xylenesl 
benzene 
ethylbenzene 
methylbenzene Ctoluenel 

5 GlOOW PURGEABLE HhLOCAR8DNS 
l,l,l-trichloroethane 
lr192r2-tetrachloroethane 
1,1,2-trfchloroethane 
l,l-dichloroethane 
l,l-dichloroethene El,l-dichloroethylenel 
1,2-dichlorobenzene Co-dichlorobenzenel 
1,2-dichloroethane 
lr2-dichloropropane 
1.3-dichlorobenzene Cm-dichlorobenzenel 
1,4-dichlorobenzene Cp-dichlorobenzenel 
2-chloroethyIvlny1 ether 
brormdichloromethane ldichlorobromomethanel 
bromomethane [Methyl bromide1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [methyl chloride3 
cis-1,3dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
dichloromethane Cmettiylene chloride3 

CLEVELAND . HOUSTON PITTSBURGH 

(216) 891-4700 (713) 488-1810 (412) 747-2580 

DONE 
DONE 

7 
9 
3 

14 
9 

(2 
(2 
c2 
(2 
(2 
c5 
<2 
(2 
(5 
c5 
<2 
c2 
<2 
c2 
(2 
(2 
c2 
(2 
(2 
(2 
(2 
<5 



&iik HALLIBURTON NUS 
‘yl$FT Environmental Corporation 

t  / I  I  -’ 

CLIENT ORIGINAL 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

Environmental Laboratoties 

L&?ORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: 00013886 
. Section A Page 17 

’ CLIENT NAME: BAKER ENUIRONMENTAL. INC. /NAW CLEAN 
SNIPLE ID: 3-&i 

NUS SAMPLE NO: PO225112 

- I - - - - - - - - - - - - - - - - - - - - - _ I  - - - * - - - I - - -  v - - - - -  - - - - - - - - - - - - - - - - - - - - _ I  

TEST 
LN CODE DETERMINATION RESULT UNITS 

--e--c_ - - - - - - - - - - - - - - - - 1 1 - - - - - - - - - - - - - - - - - - - - - - - -  

tetrachloroethene Ctetrachloroethylenel *’ 

tram-1,2-dichloroethene Ctrans-lr2-dichloroethylenk; 
trans-lv3-dichloropropene 
tribromomethane Ibromforml 
trichloroethene Ctrichloroethylenel 
trichlorofluorolnethane 
vinyl chloride 

COMllENTS: In the BTEX analysts, I- and p-xylene co-elute on the capillary colunm. 
The concentration reported represents the sum of the two isomers. 

CLEVELAND . HOUSTON 
(713) 488-1810 

Pll-TSBURGH 
(412) 747-2580 (216) 891-4700 



% .!L.. / 

CLIENT ORIGINAL 

d%h HALLIBURTON NUS 
‘l$!j!!j! Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

CLIENT NM: 
ADDRESS: 

ATTENTION: 

Carbon Copy: 

SAMPLE ID: 
NUSSAMPL.ENO: 

P-0. NO.: 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: 00013686 

. Section A Page 18 

BAKER ENVIRONHENT&Lr INC. /NAVY CLEAN 
420 ROUSER ROAD 
CDRAOPOLISr PA 15108- 
MR. JOHN LOVELY 

NU!? CLIENT NO: 1600 0006 
UORK ORDER NO: 55830 

VENDOR No: 

3-M 
PO2251 13 
CT0 * 19017 

DATE SAWLED: 03-FEB-93 
DATE RECEIVED: 06-93 
APPROVED BY: Joanne Simanic 

-------------^-- ------------------ ----- --- 

TEST 
E! CODE DETERMNATION RESULT UNITS 

1 ACLPM TAL METALS & CLP DATA PACK= 
2 DPACK CLP Data Package Deliverable 
3 G107hl BTEX PACKAGE 

1,2dimethylbenzene Co-xylenel 
lr3-dimethylbenzene, 1,4-dimethylbenzene tn-/p-xylenesl 
benzene 
ethyl benzene 
methylbenzene Etoluenel 

5 GlOOW PURGEABLE HALOCllRBDNS 
I,l,l-trichloroethane 
1tl,2r2-tetrachloroethane 
lrl12-trichloroethane 
l.l-dichloroethane 
l,l-dichloroethene Cl,l-dichloroethylenel 
1,2-dichlorobenzene Co-dichlorob+zenel 
1,2-dichloroethane 
1,2-dichloropropane 
1,3-dichlorobenzene Cm-dichlorobenzenel 
1,4-dichlorobenzene Cp-dichlorobenzenel 
2-chloroethylvinyl ether 
bromodichloromethane ldichlorobromomethanel 
bromomethane [methyl bromide3 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane (methyl chloride7 
cis-1,3-dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
dichloromethane Cmethylene chloride1 

<2 
c2 
c2 
c2 
(2 

(2 
<2 
c2 
(2 
c2 
(5 
(2 
(2 
<5 
(5 
<2 
<2 
c2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
(5 

CLEVELAND . HOUSTON 
(216) 891-4700 (713) 488-1810 

. PITTSBURGH 
(412) 747-2580 



CLIENT ORIGINAL 

(ik: HALLIBURTON NUS 
\.,/ Environmental Corporation 

5350 Campbells Ruti Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

Environmental Laboratories 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: 00013686 
. Section A Page 19 

CLIENT NM: BAKER ENVIRONf'lENTAL, INC. /NWY CLEAN 
SAflPLE ID: 3-K 

NUS SAMPLE NO: PO225113 

TEST 

LN COK DlXRHINAlION RESULT UNITS 
--------------------______l_l------- -I---- -------- -----I__- 

tetrachloroethene Ctetrachloroethylenel 
trans-lr2-dichloroethene Etrans-iJ-dichloroethylen61 
tram-lr3-dichloropropene 
tribromomethane Cbromoforml 
trichloroethene Ctrichloroethylenel 
trichlorofluoronethane 
vinyl chloride 

=2 w 
c2 ug/L 
(2 ug/L 
c5 ug/L 
(2 UgiL 
c2 UgiL 
<5 ugn 

COMMENTS: In the BTEX analysis, m- and p-xylene co-elute on the capillary colucm. 
The concentration reported represents the sun! of the two Ismers. 

CLEVELAND 
(216)891-4700 

. 
For sample number P225113, benzene was not observed in the confirrmtional 
analysik. The benzene result observed in the priaary analysis was not 
reported. A low surrogate recovery was observed for this sarsple In both 
the primary and confirmatfonal analyses. The low surrogate recoveries 

were probably due to the matrix. 

. HOUSTON 
(713) 488-1810 

PJTTSBURGH 
(412) 747-2580 



CLIENT ORIGINAL 

&ii HALLIBURTON NUS 
‘,I:: Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

CLIENT NrarlE: 
ADDRESS: 

ATTENTION: 

Carbon Copy: 

SMPLE ID: 
NUS SMPLE NO: 

P.O. NO.: 

LCIBORATORY ANCILYSIS REPORT 

February 23~ 1993 
Report No.: 00013686 

-Section A Page 28 

MKER ENVIRONllENTALr INC. /NAVY CLEAN 
420 ROUSER ROAD 
CORMPOLIS, PA 15108- 
MR. JOHN LOVELY 

Nus CLIENT NO: 1600 0006 
WRKORDERNO: 55830 

VENDOR No: 

7-Ow 
PO2251 18 
CT0 * 19017 

DATE SMIPLED: 05-FEB-93 
DATE RECEIVED: O&FE&93 
APPROVED BY: Joanne Siaanic 

---1__1_- _i_L---------- - - - - - - - -  

TEST 
!4! CODE DETERMINATION RESULT UNITS 

.w----------------- -------------------I------------------”f~”””‘-” _c--------- 

1 ACLPW T&L METALS & CLP DATA FWXAGE 
2 DPACK CLP Data Package Deliverable 
3 Glow BTEX PACKAGE 

1,2-dimethylbenzene lo-xylenel 
lt3-dimethylbenzener lr4-ditWhylbenZene CM-/p-XyleneSl 
benzerte 
ethylbenzene 
methylbenzwle ltoluenel 

5 GlOOW PURGEABLE HhLOCARBONS 
l,l,l-trichloroethane 
l,1,212-tetrachloroethane 
1,1.2-trichloroethane 
l,l-dichloroethane 
l,l-dichloroethene CIPl-dichloroethylenel 
1,2-dichlorobenzene lo-dichlorobenzenel 
1,2-dichloroethane 
lr2-dichloropropane 
1,3-dichlorobenzene Cm-dichlorobenzenel 
Ir4-dichlorobenzene Cp-dichlorobenzenel 
‘L-chioroethylvinyl ether 
bromodichloromethane Idichlorobromomethanel 
broaomethane Methyl bromide1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [methyl chloride1 
cis-lr3-dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
dichloromethane Cmethylene chloride1 

CLEVELAND . HOUSTON . 

(216) 891-4700 (713) 488-1810 

2 
(2 

2 
c2 

12 

(2 
c2 
c2 
c2 

2 
c5 
c2 

c ? 
(5 
c5 
(2 
c2 
(2 
c2 
(2 
c2 
(2 
(2 
c2 
(2 
(2 
c5 

PITTSBURGH 
(412) 747-2580 

---- 



/’ ,j_ /  

CLIENT ORIGINAL 

f$bz HALLIBURTON NUS 
wqv~- Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

LABORATORY ANALYSIS REPORT 

February 23. 1993 
Report No.: ooo13686 

-Section A Page 29 

CLIENT NME: BAKER ENUIRONi'lENTAL, INC. AWUY CLEM 
SMPLE ID: 7-ON 

NUS SAMPLE NO: PO225118 

TEST 
LN CODE DETERMINATION RESULT UNITS 

-----------------^---------------------------------------------------------------~--- 

tetrachloroethene CtetrachloroethyleneJ 
trans-lr2-dichloroethene Itrans-l&dichloroethylene~ 
trans-lr3-dichIoropropene 
tribromomethane Ibromoforml 
trichloroethene Ctrlchloroethylenel 
trichlorofluoromethane 
vinyl chloride 

c2 ugfl. 
C4OD 

(2 z 
c5 Ug'L 

12OD ug/L 
c2 

3360 

COMHENTS: In the BTEX analysisr m- and p-xylene co-elute on the capillary column. 
The concentration reported represents the sum of the two isomers. 
. 
Sample number P225118 exhibited high surrogate recoveries in both the priaary 
and confirmational analyses. The high surrogate recoveries were due to a 
matrix interference. The Matrix interference also interferred with the 
confirmation of benzene. The benzene result from the primary analysis 
is reported 
. 
"D" indicates that the result was obtained from an analysis performed 
at a secondary dilution. 

CLEVELAND . HOUSTON . 

(216) 891-4700 (713) 488-1810 
PITTSBURGH 
(412) 747-2580 



CLIENT ORIGINAL 

&ii HALLIBURTON NUS 
gKqr7’ Environmental Corporation 

Environmental Laboratories 

CLIENT NAME: 
ADDRESS: 

ATTENTION: 

BAKER ENVIRONMENTAL, INC. /NAUY CLEAN 
420 ROUSER ROAD 
CORAOPOLISr PA 15108- 
NR. JOHN LOVELY 

Carbon Copy: 

SAWLE ID: 7-M 
NUS SAWLE ND: PO225119 

P.O. ND.: CT0 * 19017 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

LABORATORY ANALYSIS REPORT 

I ’ 

900 Gemini Avenue 
Houston. TX 77058 

February 23, 1993 
Report No.: 00013686 

. Section A Page 30 

NUS CLIENT NO: 1600 OOOS 
UDRK ORDER ND: 55830 

VENDOR No: 

DATE SAWLED: O5+EB-93 
DATE RECEIVED: OS-FEB-93 
APPROVED BY: Joanne Simanic 

- - - - - - - - - - - - _ - - I - - - - L - - - - - - - - - - -  - - - - . .~- ‘ - - .M.e . .~~-  - c - - I - - - -  

TEST 
LN CODE DETERTUNATION RESULT UNITS - 

--~------------..-~~ --I--- -------1__- m--------- 

1 ACLPU TAL NETALS & CLP DATA PACKAGE 
2 DPACU CLP Data Package Deliverable 
3 GlO7W BTEX PACKAGE 

1 r2-dimethylbenzene lo-xylenel 
lr3-diMethylbenzeneI lr4-dlMethylbenzene Cm-/p-XylenesI 
benzene 
ethylbenzene 
methyIbenzene Ctoluenel 

5 GlOOW PURGEABLE HALOCARBONS 
l,l,l-trichloroethane 
l,lt2,2-tetrachloroethane 
1,1,2-trichloroethane 
l,l-dichIoroethane 
lrl-dichloroethene Ilrl-dichloroethylenel 
1,2-dichlorobenzene lo-dichlorobenzenel 
lr2-dichloroethane 
1,2-dlchloropropane 
lr3-dichlorobenzene fm-dichlorobenzene3 
1,4-dichlorobenzene Cp-dichlorobenzenel 
2-chloroethylvinyl ether 
bromodichloromethane Cdichlorobromomethanel 
brOMOMethane [methyl bromide1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [methyl chloride3 
cis-1,3-dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
diihloromethane Cmethylene chloride1 

2 
3 

i2 
i2 

11 

i2 
i2 
<2 
i2 
i2 
i5 
i2 
i2 
i5 
i5 
i2 
i2 
i2 
i2 
c2 
i2 
i2 
i2 
c2 
i2 
<2 
i5 

CLEVELAND . HOUSTON 
(216) 891-4700 (713) 488-1810 

PITTSBURGH 
(412) 747-2580 



@b; HALLIBURTON NUS 
\.,, Environmental Corporation 

Environmental Laboratories 

CLIENT NAME: BrXER ENVIRONHENTALr 
SAMPLE ID: 7-AS 

NUS SAflPLE NO: PO225119 

I? 

CLIENT ORIGINAL 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

LAfWRATDRY ANALYSIS REPORT 

February 23, 1993 
Report No.: 00013686 

-Section A Page 31 

INC. /NW CLEAN 

we--111-- _--------11---------_I_-------------------------- --c----I------------------ 
TEST 

LN CODE DETERMINATION RENT UNITS 
----------.̂ --------______I_______ -------------------------------------------- 

tetrachloroethene ttetrachloroethylenel 
tram-1 r2-dichIaroethene Ctrans-1 r2-dichloroethyIen~J 
trans-lr3-dichloropropene 
tribromonwthane tbromofortal 
trichloraethene Itrfchloroethylenel 
trichlorofluoromethane 
vinyl chloride 

COFMENTS: ln the BTEX analysis, RI- and p-xylene co-elute on the capillary column. 
The concentration reported represents the sum of the two isomers. 

. :’ 

CLEVELAND . HOUSTON 
(216) 891-4700 (713) 488-1810 

. Pl3TSBURGH 
(412) 747-2580 



, )  

/  

CLIENT ORIGINAL 

4% HALLIBURTON NUS 
.&Ff Environmental Corporation 

Environmental Laboratories 

CLIENT NAME: 
ADDRESS: 

ATTENTION: 

Carbon Copy: 

SAMPLE ID: 
NUS SAMPLE NO: 

P.O. NO.: 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77059 

February 23, 1993 
Report No.: 00013686 

- Section A Page 32 
LABORATORY ANALYSIS REPORT 

BAKER ENVIRONMENTAL, INC. /NAVY CLEAN 
420 ROUSER ROAD 
CORAOPOLISr PA 15108- 
MR. JOHN LOVELY 

7-&C 
PO225120 
CT0 * 19017 .’ 

Nils CLIENT NO: 1600 0006 
WORK ORDER NO: 55830 

UENDOR No: 

DATE SAMPLED: 05-m-93 
DATE RECEIVED: 06-FEB-93 
APPROUED BY: Joanne Simanic 

- - c - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - -w- -  - -  

TEST 
!A CODE DETERMNATION RESULT UNITS 

--------_----------e_________I_____^__ --------------------~------------L------ 

1 ACLPW TAL METALS & CLP DATA PACKAGE 
2 DPACK CLP Data Package Deliverable 
3 G107W BTEX PACKAGE 

1,2-dimethylbenzene lo-xylenel 
1,3-dimethylbenzener 1,4-dinMhylbenzene Cm-/p-xylenesl 
benzene 
ethylbenzene 
methylbenzene Ctoluenel 

5 GlOOtl PURGEABLE HALOCARBONS 
l,l,l-trichloroethane 
1rl,2r2-tetrachloroethane 
1,1,2-trichloroethane 
l,l-dichloroethane 
l,l-dichloroethene Cl,l-dichloroethylenel 
lr2-dichlorobenzene Co-dichlorobenzenel 
lr2-dichloroethane 
1,2-dichloropropane 
1,3-dichlorobenzene Cm-dichlorobenzenel 
1,4-dichiorobenzene Cp-dichIorobenzenel 
2-chloroethylvinyl ether 
broModichloromethane Cdichlorobromomethanel 
bromomethane [methyl bromide1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [methyl chloride1 
cis-1,3-dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
dichloromethane Emethylene chloride1 

c2 
c2 
c2 
<2 

10 

(2 
(2 
(2 
(2 
(2 
(5 
<2 
c2 
(5 
(5 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
<2 
(5 

CLEVELAND . HOUSTON 
(216) 891-4700 (713) 488-1810 - 

PllXBURGH 
(412) 747-2580 



;  / I  /  

CLIENT ORIGINAL 

(ir; HALLIBURTON NUS 
\~a Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

LABORATORY MALYSIS REPORT 

February 23, 1993 
Report No.: 00013686 

_ Section A Page 33 

CLIENT NMIE: BAKER ENVIRONtdENTALr INC. /NcIVY CLEAN 
MtlPLE ID: 7-M. 

NUS,SAMPLE NO: PO225120 

---------__-__--___-____-----__-_-_-___----_----------------------- ---------------- 

TEST 
LN CODE DETERMT.NATION RESULT UNITS 

--~----_------------^---------~------- -------- -------- --- 

tetrachloroethene Ctetrachloroethylenel 
trans-lr2-dichloroethene Ctrans-lr2-dlchloroethylenPi 
trans-lr3-dichloropropene 
tribromomethane tbromofornd 
trichloroethene Itrichloroethylenel 
trichlorofluororaethane 
vinyl chloride 

c2 
c2 
c2 ugn 
(5 
(2 $ 
c2 UgA 
c5 

COMIENTS: In the BTEX analysis, m- and p-xylene co-elute on the capillary colum. 
The concentration reported represents the sm of the two isoaers. 
. 
For sample number P225120, toluene was not observed In the confirmational 
analysis. The toluene result observed in the primary analysis was not reported. 

CLEVELAND 
(216) 891-4700 

. HOUSTON . 

(713) 488-1810 
._ 

PITTSBURGH 
(412) 747-2580 



I /  I .  

CLIENT ORIGINAL 

&MALLIBURTON NUS 
W&F: Environmental Corporation 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

Environmental Laboratories 

LABORATORY ANALYSIS REPORT 

February 239 1993 
Report No.: 00013686 

. Section A Page 34 

CLIENT NWE: BAKER ENUIRONHENTALr INC. /NWY CLECIN 
ADDRESS: 420ROUSER RO/K) 

CORAOPOLISr PA 15lW 
ATTENTION: MR. JOHN LOVELY 

NUS CLIENT NO: 1600 OOD6 
UORK ORDER NO: 55830 

VENDtiR NO: 

Carbon Copy: 

SAMPLE ID: 7-DL 
NUS SMIPLE NO: Pa225121 

P.O. NO.: CT0 s 19017 

DATE SiAMPLED: 05-FEB-93 
DATE RECEIVED: 06-FE8-93 
#PROVED BY: Ruth ‘Jolk 

- - _ I - -  - - - - - - - - - - - - - - - - - - - _ - - - - -  - - i - - - - - - - - - - - - - - - ~ - - - - -  

TEST 
LN CODE DETERMXNATION RESULT UNITS 

3 1680 
4 1391 
5 1320 
6 1030 

7 1020 
8 IO23 
9 1024 
10 1026 
11 1130 
12 1410 
13 1590 
14 1610 

COMMENTS: 

Oil and Grease* Gravimetric 
Nitrate/Nitrite 
Hardness, Total (as CaC03) 
Ammonia (N), Direct 
arnmonta (as N). Direct 
Alkalinity, Pht (as CaC03) 
Alkalinity, Total (as CaCO3) 
Alkalinityr Bicarbonate (as CaC03) 
Alkalinity? Carbonate (as CaC03) 
Chloride (as Cl) 
Nitrite (as N) 
Solids, Dissolved at 180C 
Solids, -Suspended at 103C 

c3 
< 0.1 

44 

0.5 
0 

26 
26 
0 

24 
< 0.02 

87 
c 10 

WL 
nlg/L 

mg/L 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
-(713) 488-1810 

. PITTSBURGH 
(412) 747-2580 



CLIENT ORIGINAL 

(~f~HALLIBURTON NW 
~lv/ Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh. PA 15205 Houston, TX 77058 

February 23, 1993 
Report No. : ooO13686 

- Section A Page 35 
LABORATORY ANALYSIS REPORT 

CLIENT NM: BAKER ENVIRONMENTAL~ INC. /NAW CLEAN 
ADDRESS: 420 ROUSER ROAD 

CORAOPOLISI P11 15108- 
ATTENTION: MR. JOHN LOVELY 

NUS CLIENT NO: 1600 0006 
UORK ORDER No: 55930 

VENDOR No: 

Carbon Copy: 

WlPLE ID: 6-OW 
Nus SMPLE No: PO225122 

P.O. NO.: CT0 * 19017 

DATE SAMPLED: 04433-93 
DATE RECEIVED: WPEB-93 
WPROVED BY: Joanne Simanic 

--------I_-e -----------I---- ---------- -----s----e---- 
TEST 

LN 
DETERhINATION RESULT 

-CE-.- ---------. v --m----- -- ------------------.. --- 
UNITS 

---- - 

1 ACLW TAL METALS & CLP DATA PACKAGE 
2 DPMK CLP Data Package Deliverable 
3 GlO7w BTEX PACUME 

1,2-dimethylbenzene Co-xylenel 
1,3-dimethylbenzeneI lr4-dimethylbenzene Cm-/p-xylenesl 
benzene 
ethylbenzene 
methylbenzene Ctoluenel 

5 GlOOW PURGEABLE HALOCARBONS 
l,l,l-trichloroethane 
1,1,2,23etrachloroethane 
1,1,2-trichloroethane 
Ill-dichloroethane 
l,l-dichIoroethene Cl,l-dichloroethylenel 
l,f-dichlorobenzene Eo-dichlorobenzenel 
1,2-dichloroethane 
lr2-dichloropropane 
1.3-dichlorobenzene Cm-dichlorobenzenel 
1,4-dichlorobenzene Ep-dichlorobenzenel 
2-chloroethylvinyl ether 
bromodichloromethane Edichlorobromomethanel 
bromomethane Emethyl bromide1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane lM&hyl chloride1 
cis-1,3-dichloropropene 
dibromochloromethane 
dichlorodif luoromethane 
dichloromethane Cmethylene chloride1 

CLEVELAND . HOUSTON 
(216) 891-4700 - (713) 488-l 810 

(2 
(2 

3 
(2 
10 

(2 
c2 
(2 
c2 
(2 
<5 
(2 
(2 
(5 
<5 
(2 
(2 
c2 
c2 
c2 
(2 
(2 
(2 
(2 
c2 
c2 
(5 

. Pl-iTSBURGH 
(412) 747-2.580 



CLIENT ORIGINAL 

&iXIALLIBURTON NW 
gylF!!! Environmental Corporation 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

Environmental Laboratories 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: 00013686 

. Section A Page 36 

CLIENT NAME: BAKER WIRONMENTALr INC. /NAVY CLEAN 
SAMPLE ID: 6-W 

NUS SAMPLE NO: PO225122 

- - - - - - - - - - - - - 1 1 - - 1 - - r - - - - - - t - - - ^ - - - - - - ^ ^ - - - - - - - - - 1 - - ~ - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - -  

TEST 
LN CODE DETERMINATION RESULT UNITS 

Y-------------------------1---1-------~----~--~--~- ----------v- 

tetrachloroethene ltetrachloroethylene3 c2 
trans-lr2-dichloroethene Ctrans-i.2-dichloroethyleneI 

ug/L 
(400 ugA. 

trams-lr3-dichloropropene c2 ug/L 
tribromomethane lbrofaoformal (5 uv- 
trichloroethene Ctrichloroethylenel 18OD ug/L 
trichlorofluoromethane c2 w- 
vinyl chloride 360 D Ug’L 

CCWlENTS: In the BTEX analysis, I- and p-xylene coelute on the capillary column. 
The value reported is the total of both isomers. 
. 
Sample number P225122 exhibited high surrogate recoveries in both the 
primary and confirmational analyses. The high surrogate recoveries were due 
to a matrix interference. The matrix interference also interferred with 
the confirmatfon of benzene. The benzene result from the primary analysis 
is reported. 
. 
"D" indicates that the result was obtained from an analysis performed 
at a secondary dilution. 

CLEVELAND HOUSTON . PITTSBURGH 
(216) 891-4700 (713) 488-1810 (412) 747-2580 



3: : ,  I  ” 

CLIENT OHIWNAL 

fiEi HALLIBURTON NUS 
\.., Environmental Corporation 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

Environmental Laboratories 

LABORATORY ANALYSIS REPORT 

February 23. 1993 
Report No.: oool3686 

- section A Page 37 

CLIENT NANE: BAKER ENVIRONMENTCU-r INC. /NAVY CLEMi 
ADDRESS: 420 ROUSER ROAD 

CDRADPDLISr PA 15108- 
ATTENTION: MR. JOHN LOVELY 

NUS CLIENT ND: 1600 0006 
UORK ORDER NO: 55830 

VENDOR No: 

Carbon Copy: 

SMPLE ID: 6-AS 
NUS SAnPLE NO: PO225123 

P-0. NO.: CT0 * 19017 

DATE !WtPLED: 04-FEB-93 
DATE RECEIVED: D%FEB-93 
APPROVED BY: Joanne Simantc 

-------------__--_--I______--.- -------------L_-__----- --es 

TEST 
LN CODE DRERNINATION RESULT UNITS - 

-----.we--------- ----------m-m ----------__--___-__--___I 

I ACLPW TAL HETALS & CLP DATA PACKAGE 
2 DPACK CLP Data Package Deliverable 
3 GIOM BTEX P&CK&E 

1,2-dimethylbenzene Co-xylenel 
lr3-dimethylbenzener lr4-dimethylbenzene IWp-XyleneSl 
benzene 
ethylbenzene 
methylbenzene Ctoluenel 

5 GlOoW PURGEABLE HALOCARBONS 
l,l,l-trichloroethane 
1,1,2r2-tetrachloroethane 
1,1,2-trichloroethane 
l,l-dichloroethane 
l,l-dichloroethene Cl,l-dichloroethylene3 
1,2-dichlorobenzene Eo-dichlorobenzenel 
lr2-dichloroethane 
1,2-dichloropropane 
1,3-dichlorobenzene Cm-dichlorobenzenel 
1 ,rl-dichlorobenzene Cp-dichlorobenzenel 
2-chloroethylvinyl ether 
bromodichloromethane Edichlorobromomethanel 
bromomethane [methyl bromide1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
ChlOrOMethane Emethyl chloride1 
cis-1,3-dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
dichloromethane tmethylene chloride1 .. 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-1810 

DONE 
DONE 

2 
4 

<2 
c2 
10 

c2 
<2 
<2 
<2 
(2 
c5 
c2 
(2 
c5 
<5 
c2 
<2 
c2 
<2 
c2 
c2 
c2 
(2 
c2 
<2 
<2 
c5 

. PITTSBURGH 
(412) 747-2580 



:‘. I !  I  

iikh HALLIBURTON NUS 
‘yiFF Environmental Corporation 

,’ 

CLIENT ORIGINAL 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX no58 

Environmental Laboratories 

February 23, 1993 
Report No.: ooo13686 

_ Section A Page 38 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: BMER ENUIRONHENTALr INC. /NNW CLEW 
WIPLE IO: 6-AS 

NUS SAMPLE NO: PO225123 

TEST 
LN COOE DETERMINATION RESULT WITS 

----c----__----------------- -w---w- ----- ------I--- 

tetrachloroethene Ctetrachloroethyleel 
tram-lt2-dtchloroethene Etrans-lr2-dichloroethylenel 
trams-lr3-dichloropropene 
tr~bromomethane fbromoforml 
trichloroethene CtrichIoroethyleneI 
trichlorofluoromethane 
vinyl chloride 

CUIllIENTS: In the HEX analysis, m- and p-xylene co-elute on the capillary column. 
The concentration reported represents the sum of the two isortrers. 

! 

CLEVELAND . HOUSTON . 

(216) 891-4700 (713) 488-l 810 
PITTSBURGH 
(412) 747-2580 



CLIENT ORIGINAL 

(41 HALLIBURTON NUS 
\.I, Environmental Corporation 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX T7058 

Environmental Laboratories 

February 23, 1993 
Report No.: 000136B6 

_ Section A Page 39 
LABORATORY WALYSIS REPORT 

CLIENT NME: BAKER ENVIRONMENTAL, INC. /NAVY CLEAN 
ADDRESS: 420 ROUSER ROAD 

CoRClOPoLISr PA 15106- 
ATTENTION: HR. JOHN LOVELY 

Carbon Copy: 

SAMPLE ID: 6-M 
NUS SNlPLE NO: PO225124 

P.O. NO.: CT0 * 19017 

NUS CLIENT NO: 1600 0006 
UDf?K ORDER NO: 55830 

VENDOR No: 

DATE SAHPLED: 04-FEB-93 
DATE RECEIVED: 06+EB-93 
APPROUED BY: Joanne Simanic 

- - - - - -  - - - -  ---1---------------___l__l_____________ 
- - - -Me-  - -  

TEST 

!a CODE DETERMINATION RESULT UNITS 
---------l_ --------------------__L___I_____________--- -- 

1 ACLPU 
2 WACK 
3 G107U 

5 GlOOW 

CLEVELAND 
(216) 891-4700 

TAL METALS & CLP DATA PACKAGE 
CLP Data Package Deliverable 
BTEX PACKAGE 
lr2-dimethylbenzene Co-xylenel 
lr3-diflethylbenzene, lr4-dinethylbenzene Cm-/p-xylenesl 
benzene 
ethylbenzene 
methylbenzene Ctoluenel 
PURGEABLE HALOChRBONS 
lPlrl-trichloroethane 
1,1,2,2-tetrachloroethane 
1,1,2-trichloroethane 
lrl-dichloroethane 
l,l-dichloroethene El,l-dichloroethylenel 
1,2-dichlorobenzene Co-dichlorobenzenel 
1,2-dichloroethane 
1,2-dichloropropane 
1.3-dichlorobenzene Cm-dichlorobenzenel 
1,4-dichlorobenzene Ep-dichlorobenzenel 
2-chIoroethylvinyl ether 
bromodichloromethane Edichlorobromomethanel 
bromomethane [methyl bromide1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [methyl chloride1 
cis-1,3-dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
dichloromethane Cmethylene chloride1 

. HOUSTON 
(713) 488-1810 

. 

c2 
c2 
<2 
<2 

4 

c2 
(2 
-c2 
c2 
(2 
c5 
c2 
c2 
(5 
c5 
<2 
c2 
<2 
c2 
<2 
c2 
<2 
c2 
(2 
c2 
(2 
<5 

PITTSBURGH 
(412) 747-2580 



iiiik HALLIBURTON NUS 
q&~~ Environmental Corporation 

/  - !  

CLIENT ORIGINAL 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

Environmental Laboratories 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: 00013666 

- Section A Page 40 

CLIENT NAME: BAKER ENUIRONHENTCILr INC. /NAVY CLEAN 
SAMPLE IO: 6-M 

NUS SAMPLE NO: PO226124 

TEST 
IN CODE DETERMINATION R!ZULT UNITS 

--~---------------__________________I_---- ----- 

tetrachloroethene Ctetrachloroethylenel 
trans-192-dichloroethene Ctrans-lr2-dichloroettylen~!i 
tram-lr&dichloropropene 
tribromomethane CbromoforW 
trichloroethene Ctrichloroethylenel 
trfchlorofluorowthane 
vinyl chloride 

(2 ugn 
<2 
c2 s 
<5 
c2 22 
(2 ug/L 
c5 UW- 

COMtlEfdTS: In the BTEX analysis, m- and p-xylene ca-elute on the capillary column. 
The concentration reported represents the sum of the two isoaers. 
. 
For sample number P225124, toluene was not observed in the confirlgational 
analysis. The toluene result observed In the primary analysis was not reported. 

CLEVELAND 
(216) 891-4700 

HOUSTON . 

(713) 488-1810 - 
PITTSBURGH 
(412) 747-2580 



(‘& HALLIBURTON NUS 
xq~/ Environmental Corporation 

Environmental Laboratories 

CLIENT ORIGINAL 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

LABORATORY ANALYSIS REPORT 

CLIENT NAHE: 
ADDRESS: 

ATTENTION: 

Carbon Copy: 

SAHPLE ID: 
NUS SAHPLE No: 

P.O. No.: 

BAKER ENUIRONHENTALr INC. /NAW CLEAN 
42OROUSERROAD 
CORAOPOLISr PA 15108- 
HR. JOHN LOVELY 

5-ow 
PO225125 
CT0 8 19017 

February 23, 1993 
Report t$x: DOQ136B6 

- Section A Page 41 

NUS CLIENT NO: 1600 DDDB 
WRK ORDER NO: 55830 

VENDOR No: 

DATESAHPLED: 04-FEB-93 
DATE RECEIUED: D6-FEB-93 
APPROVED BY: Joanne Simanic 

----uII -I-----e-..---------- - ‘..,’ ----;-,‘--A--------, --- 

TEST 

LN CODE DETERMINATION RESlJLT WITS 
--w* me ----w-s-- ---- --.----..I_ ' -WV--_- -c__--- ----v-w---- 

1 ACLPW TAL METALS & CLP DATA PACKAGE 
2 DPACK CLP Data Package Deliverable 
3 GlO7W BTEX PACKAGE 

I 1,2-dimethylbenzene lo-xylenel 
1 ~3-diwethylbenzener 1 r4-direthylbenzene la-/p-xylenes1 
benzene 
ethylbenzene 
methylbenzene Ctoluenel 

5 GlOou PURGEABLE HALOCARBDNS 
l,l,l-trichloroethane 
1,1,2,2-tetrachloroethane 
1.1,2-trichforoethane 
lrl-dichloroethane 
lIl-dlchloroethene ~l,l-dichloroethylenel 
lr2-dichlorobenzene Wdichlorobenzene3 
1,2-dichloroethane 
lr2-dichloropropane 
1,3-dichlorobenzene Cm-dichlorobenzenel 
1,4-dichlorobenzene Ep-dichlorobenzenel 
2-chloroethylvinyl ether 
bromodichloromethane Cdichlorobromomethanel 
bromomethane [Methyl bromide1 
carbon tetrachloride 
chlorobenzene 
chioroethane 
chloroform ’ 
chloromethane Emethyl chloride1 
cis-1,3-dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
diChlOrOMethane Cmethylene chloride1 

c2 
(2 

3 
(2 

6 

(2 
(2 
c2 
c2 

3 
(5 
(2 
(2 
(5 
(5 
(2 
(2 
(2 
<2 
<2 
(2 
(2 
<2 
(2 
(2 
<2 
(5 

CLEVELAND 
(216) 891-4700 * 

. HOUSTON 
(713) 488-1810 

. Pl7-TSBURGH 
(412) 747-2580 



CLIENT ORIGINAL 

ilk HALLIBURTON NUS 
‘,!FF Environmental Corporation 

5350 Campbells Run Road 
Pittsburgh. PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

Environmental Laboratories 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: DO013686 

Section A Page 42 

CLIENT NM: 8MER ENUIRONNENTAL, INC. /NMY CLEAN 
sAwLE ID: 5-W 

MJS SMPLE NO: PO225125 

- - - - - - - - - - - - - - - - - - - -__1____1_1_-_-- - -_-- - - - - -_-- - -_-- - - -  - - I - - - - - - - - - - - - - - - - - - - - - -  

TEST 
LN CODE DETERMINATION RESULT UNITS 

tetrachloroethene Itetrachloroethylenel 
trams-lr2-dichloroethene Etrans-1~2-dichloroethylene~ 
tramlr3-dichloropropene 
tribromomethane Cbromforf#l 
trichloroethene Ctrichloroethylenel 
trfchIorofluoromethane 
vinyl chloride 

c2 
<4DD 

c2 lJgA 
c5 UgA 

1SOD q/L 
c2 UgA 

35OD ugA 

COMlENTS: In the 8TEX analys& m- and p-xylene co-elute on the capillary colmm. 
The concentration reported represents the sum of the two isomers. 
. 
Sareple number P225125 exhibited high surrogate recoveries in both the 
primary and confirmational analyses. The high surrogate recoveries were 
due to a matrix interference. The matrix interference also interferred 
with the confirmation of benzene. The benzene result from the primary 
analysis is reported. 
. 
“D” indicates that the resuIt was obtained from an analysis pYfOrf@d 

at a secondary diluti.on. 

CLEVELAND 
(216) 89-l -4700 

HOUSTON PITTSBURGH 
(713) 488-1810 (412) 747-2580 



I! .,.r 

CLIENT ORIGINAL 

(~~;HALLIBURTON NUS 
\.., Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

February 23, 1993 
Report No.: 00013680 

- Section A Page 43 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: 
ADDRESS: 

ATTENTION: 

Carbon Copy: 

SAHPLE ID: 
NUS SAHPLE NO: 

P.O. NO.: 

BAKER ENVIRONMENTAL, INC. A&WY CLEAN 
420 ROUSER ROAD 
CORAOPOLIS, PA 15108- 
flR. JOHN LOVELY 

S-AS 
PO225126 
CT0 * 19017 

Nus CLIENT NO: 1600 ooo6 
i4oRK ORDER No: 55830 

UENDOR No: 

DATE sAMPLED: 04-FEEh93 
DATE RECEIVED: 06-FEB-93 
AfmouED BY: Joanne Simnic 

- - - I - - - - - - - - - . . - - - - - -  - - -  - - - - - -  

TEST 
LN CODE DETERflINATION RESULT UNITS - 

-------------- ------m---- ---- ---------_---------_I____- 

1 ACLPH TAL METALS & CLP DATA PACKAGE 
2 DPACK CLP Data Package Deliverable 
3 G107W BTEX PACKAGE 

1,2-diaethylbenzene Co-xylenel 
1,3-dimethylbenzene, 1,4-dilaethylbenzene Cm-/p-xylenesl 
benzene 
ethylbenzene 
methylbenzene Ctoluenel 

5 GlOOU PURGEABLE HALOCAR3DNS 
l,l,l-trichloroethane 
lrl,2r2-tetrachloroethane 
1,1.2-trichloroethane 
l,l-dichloroethane 
l,l-dichloroethene Cl,l-dichloroethylenel 
lr2-dichlorobenzene Co-dichlorobenzenel 
1,2-dichloroethane 
lr2-dichloropropane 
lt3-dichlorobenzene Em-dichlorobenzenel 
lr4-dichlorobenzene Cp-dichlorobenzenel 
2-chloroethylvinyl ether 
bmnodichloromethane Idichlorobromomethanel 
bromomethane [methyl bromide1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroforM 
chloromethane Cmethyl chloride1 
cis-1,3-dichloropropene 

1 dibromchIoromethane 
dichlorodifluoromethane 
dichloromethane Cmethylene chloride1 

CLEVELAND . HOUSTON 
(216) 891-4700 (713) 488-l 810 

DONE 
DONE 

c2 
5 

<2 
2 

10 

(2 
c2 
(2 
c2 
<2 
(5 
<2 
<2 
(5 
c5 
(2 
(2 
<2 
c2 
c2 
(2 
<2 
<2 
<2 
<2 
c2 
.c 5 

. Pll-iXBURGH 
(412) 747-2580 



CLIENT ORIGINAL 

&ih HALLIBURTON NUS 
‘\Fy Environmental Corporation 

EnvironmentaL Luboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX T7058 

February 23, 1993 
Report No.: 06013686 

- Section A Page 44 
LABORATORY ANlKYSIS REPORT 

CLIENT NAHE: BAKER ENUIRDMENTCILI 
SAHPLE ID: 5-AS 

NUS SAMPLE NO: PO2251 26 

INC. /NW CLEAN 

- - - - - - - - -  __ - - - - - - - - - - - - - - - - - - -~  ^ - - - - - - - - - - - -c I_ - I____- - - - I  

TEST 
LN CODE DETERMINATION RESULT UNITS 

-------------------____I_____ ,,,,-,-,,~,,,,,--,,,- ---L 

tetrachloroethene CtetrachlowethyleneI 
tram-lr2-dichloroethene ttrans-1,2-dichloroethylenel 
trans-1;3-dichloropropene 
trtbromomethane Cbroaofoml 
trichloroethene ttrichloroethylenel 
tr ichlorof luorowthane 
vinyl chloride 

COMMENTS: In the BTEX analysis, a- and p-xylehe co-elute on the capillary colunm. 
The concentration reported represents the sura of the two isomers. 

CLEVELAND . HOUSTON . 
(216) 891-4700 (713) 488-1810 

PI-I-TSBURGH 
(412) 747-2580 



11 / 

CLIENT ORIGINAL 

~~#ALLIBURTON NUS 
yy~ Environmental Corporation 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

Environmental Laborotores 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: 00013686 

- Section A Page 45 

CLIENT NAHE: BAKER ENUIRONHENTfJLr INC. /N#W CLEAN 
MDRESS: 420 ROUSER ROAD 

CORAOPOLISI PA 15108- 
ATTENTION: MR. JOHN LWELY 

Nus CLIENT NO: 1600 0006 
WRKORDERNO: 55830 

VENDOR NO: 

Carbon Copy: 

SAflpLE ID: 5-K DATE SAMPLED: 044x9-93 
NUS SAtlPLE NO: PO225127 DhTE RECEIVED: 06-FEB-93 

P.O. NO.: CT0 * 19017 APPROVED 8Y: Joanne Simanic 

TEST 

!z! CODE DETERMINATION RESULT UNITS 
---I-~---__---------------------- -..----- --------------------- 

1 ACLPH TAL METALS &CLF DATA PACK&X 
2 DPfrCK CLP Data Package Deliverable 
3 G107W BTEX PACKAGE 

lr2-dimethylbenzene to-xylenel 
lr3-dimethylbenzene~ lr4-dimethylbenzene Cm-/p-xylenesl 
benzene 
ethylbenzene 
methylbenzene Ctoluenel 

5 GlOOW PURGE&BLE HALOCARBONS 
l.l,l-trichloroethane 
1,1,2,2-tetrachloroethane 
.1.1,2-trichloroethane 
1 I 1-dichloroethane 
l,l-dichloroethene Cl,l-dichloroethylenel 
1,2-dichlorobenzene Co-dichlorobenzenel 
1,2-dichloroethane 
lr2-dichloropropane 
1,3-dichlorobenzene Cm-dichlorobenzenel 
1,4-dichlorobenzene Cp-dichlorobenzenel 
2-chloroethylvinyl ether 
bromodichloromethane Cdichlorobromomethanel 
bromomethane [methyl bromide1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [methyl chloride1 
cis-1,3-dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
dichlorometharie lmethylene chloride7 

c2 
c2 
c2 
<2 

3 

<2 
c2 
(2 
c2 
(2 
c5 
(2 
c2 
(5 
c5 
(2 
(2 
<2 
<2 
c2 
<2 
c2 
c2 
c2 
c2 
(2 
c5 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-1810 

. PITTSBURGH 
(412) 747-2580 



i: / 

CLIENT ORIGINAL 

4th HALLIBURTON NUS 
‘,q:,! Environmental Corporation 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

Environmental L.&oratories 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: ooo13666 

-Section APage 46 

CLIENT N&ME: BAKER ENUIRONHENT4L, INC. /NAUY CLEAN 
SAMPLE ID: 5-K 

NUS ScHlpLE NO: PO225127 

TEST 

LN COOE DETERHINATION RESULT UNITS 
------------------______________II______------------- ---a.----- 

tetrachloroethene Ztetrachloroethylenel 
tram-1,2-dichloroethene Ctrans-1,2-dichloroethylerk 
trans-lr3-dichloropropene 
tribromomethane Cbromoforml 
trichloroethene Ctrichloroethylenel 
trichlorofluoromethane 
vinyl chloride 

c2 
(2 
<2 w 
x5 
c2 22 
c2 
c5 

COMENTS: In the BTEX analysis, m- and p-xylene co-elute on the capillary column. 
The concentration reported represents the sum of the two isomers. 
. 
For sample number P225127, toluene was not observed in the confirmational 
analysis. The toluene result observed in the primary analysis was not 
reported. 

CLEVELAND 
(216)891-4700 

. HOUSTON 
(713) 488-1810 

. 
._ 

PITTSBUR'GH 
(412) 747-2580 



CLIENT ORIGINAL 

&ii HALLIBURTON NUS 
‘,!:F Environmental Corporation 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

Environmental Laboratories 

CLIENT NAME: 
ADDRESS: 

ATTENTION: 

LABORATORY ANALYSIS REPORT 

February 23s 1993 
Report No.: 00013686 

- Section A Page 47 

BAKER ENVIRONHENTAL, INC. /NAVY CLEAN 
420 ROUSER ROAD 
CDRAOPOLISI PA 15108-’ 
MR. JOHN LOVELY 

NUS CLIENT ND: 1600 OOO6 
UORK ORDER ND: 55830 

VENDOR No: 

Carbon Copy: 

SAtlPLE ID: 4-OW 
NUS SAWLE NO: PO225128 

P.O. NO.: CT0 = 19017 

DATE SAWLED: 03fEB-93 
DATE RECEIVED: 06+EB-93 
APPROVED BY: Joanne Simanic 

------------_----------.--____ -w-w--- ---- 

TEST 
LN CODE DETERHINATIDN RESULT UNITS - 

----------_-_------------------*------ p---------I_-----mv- 

1 ACLPW 
2 DPACK 
3 E107W 

5 GlOOw 

TAL METALS & CLP DATA PACKAGE 
CLP Data Package Deliverable 
BTEX PACKAGE 
lr2-dimethylbenzene Eo-xylenel 
lr3-diMethylbenzener 1,4-dimethylbenzene la-/p-xylenesl 
benzene 
ethylbenzene 
methylbenzene Ctoluenel 
PURGEABLE tiALOCARBO+JS 
l,l,l-trichloroethane 
1,1,2,2-tetrachioroethane 
1,1,2-trichloroethane 
1, I-dichloroethane 
l,l-dichloroethene tl,l-dichloroethylenel 
1,2-dichlorobenzene Co-dichlorobenzenel 
1,2-dichloroethane 
lt2-dichloropropane 
lr3-dichlorobenzene Cm-dichlorobenzenel 
1,4-dichlorobenzene Ep-dichlorobenzenel 
2-chloroethylvinyl ether 
bromodichloromethane Edichlorobromomethanel 
bromomethane [methyl bromide1 
carbon tetrachlorlde 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [methyl chloride1 
cis-1,3-dichloropropene 
dibFoMochloFomethane 
dichlorodifluoromethane 
dichioromethane Cmethylene chloride1 

DONE 
DONE 

2 
c2 

3 
c2 

5 

c2 
(2 
c2 
(2 

2 
(5 
c2 
c2 
c5 
<5 
c2 
(2 
c2 
(2 
c2 
(2 
(2 
c2 
c2 
<2 
(2 
(5 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-1810- 

. PITTSBURGH 
(412) 747-2580 



tib HALLIBURTON NUS 
gTifT Environmental Corporation 

CLIENT ORIGINAL 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

Environmental Laboratories 

LABORATORY ANALYSIS REPORT 

February23, 1993 ' 
Report No.: 00013686 

- Section A Page 4.8 

CLIENT NME: BMER ENVIRONHENTAL, INC. /NAVY CLEAN 
SMPLE ID: 4-OM 

NUS SAMPLE NO: PO225128 

TEST 
LN CODE DETERHINATION RESULT UNITS 

-_------------------------______I____ --w--e p----------  ̂

tetrachloroethene Ctetrachloroethylenel 
trans-1,2-dichloroethene Ctrans-1,2-dichloroethyleoej 
tram-1 13-dichXoropropene 
tribromaethane Cbromoform3 
trichloroethene Ctrichloroethylenel 
trichlorofluorornethane ? 
vinyl chloride 

(2 UgA 
(400 us/L 

(2 w- 
(5 UgA 

190 D uw- 
c2 

330D ug/L 

COHhENTS: In the BTEX analysis, m- and p-xylene co-elute on the capillary column. 
The concentration reported represents the sua of the two ismers. 

iaraple number P225128 exhibited high surrogate recoveries in both the priMary 
and confira3ational analyses. The high surrogate recoveries were due to a 
matrix interference. The matrix interference also interferred with the 
confirmation of benzene. The benzene result from the primary analysis 
is reported, 
. 
“D” indicates that the result was obtained from an analysis performed 
at a secondary dilution. 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-1810 

. PITT-SBURGH 
(412) 747-2580 



:  / t .  I’ 

CLIENT ORIGINAL 

{$) HALLIBURTON NUS 
\IR Environmental Corporation 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

Environmental Lub&atories 

LA8ORATDRY ANALYSIS REPORT 

February 23, 1993 
Report No.: 00013686 

- Section CI Page 49 

CLIENT NAME: BAKER ENUIRDNMENTAL, INC. /NAUY CLEAN Nus CLIENT NO: 1600 0006 
ADDRESS: 420 ROUSER RDAD WORK ORDER NO: 55830 

CORMX’OLIS~ PA 15108- UENDOR No: 
ATTENTION: HR. JOHN LOVELY 

Carbon Copy: 

SAtlPLE ID: 4-AS DATE SA!4PLED: 03-FEB-93 

NUS SAHPLE NO: PO225129 DATE RECEIVED: Og-FEB-93 
P-0. No.: CT0 * 19017 APPROVED BY: Joanne Simanic 

----- --a.--- ------------------- -w--w---------- ----s-- 

TEST 

!J!! CODE DETERHINATION RE%T UNITS 
---w- I--- -----------------------I_________ ---- -----w 

1 ACLPW 
2 DPACK 
3 G107w 

5 GIOOW 

CLEVELAND 
(216) 891-4700 

TAL METALS & CLP DATA PACKAGE 
CLP Data Package Deliverable 
BTEX PACKAGE 
1,2-dimethylbenzene Co-xylenel 
1,3-dimethylbenzenef lr4-dimethylbenzene Cm-/p-xylenesl 
benzene 
ethylbenzene 
methylbenzene Etoluenel 
WRGEABLE HALOCARBONS 
l,l,l-trichloroethane 
l,1,2r2-tetrachloroethane 
1,1,2-trichloroethane 
l,l-dichloroethane 
l,l-dichloroethene Tl,l-dichloroethylenel 
l,Z-dichlorobenzene Co-dichlorobenzenel 
1,2-dichloroethane 
1,2-dichloropropane 
1,3-dichlorobenzene Cm-dichlorobenzenel 
lr4-dichlorobenzene Ep-dichlorobenzenel 
2-chloroethylvinyl ether 
bromodichloromethane Cdichlorobromomethanel 
bromomethane Methyl bromide1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [methyl chloride3 
cis-1,3-dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
dichloromethane Emethylene chlor de1 

. HOUSTON . 

(713) 488-1810 

2 
4 

(2 
(2 

8 

(2 
(2 
c2 
(2 
(2 
(5 
c2 
(2 
c5 
c5 
(2 
c2 
c2 
c2 
(2 
c2 
c2 
(2 
c2 
(2 
(2 
(5 

PITTSBURGH 
(412) 747-2580 



CLIENT ORIGINAL 

ii%iib HALLIBURTON NUS 
‘\f!!! Environmental Corporation 

Environmentat Laboratories 

CLIENT NAflE: BMER ENVIRONMENTAL, 
!3VlFLE ID: 4-AS 

Nus !mPLE NO: PO225129 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

LABORATORY AWLYSIS REPORT 

February 23, 1993 
Report No.: oOO136B6 

-Section A Page 50 

INC. /N#W CLEAN 

----_-------------------------------~---------------------------------------------------- 

TEST 
LN CODE DETERHIN~TION RESULT UNITS 

tetrachloroethene Ctetrachloroethylene3 
trans-1,2-dichloroethene Ctrans-lr2-dichloroethylene~ 
tram-lr3-dlchloropropene 
tribromoruethane tbromoforml 
trichioroethene Ctrichioroethylenel 
trfchlorofluoromethane 
vinyl chloride 

COIWENTS: In the BTEX analysis, m- and p-xylene co-elute on the capillary column. 
L The concentration reported represents the swd of the two isomers. 

<2 
c2 2 
<2 w 
c5 w- 
c2 UgA 
c2 w/L 
(5 ugfl 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-1810 

. PITTSBURGH 
(412) 747-2580 



CLIENT ORIGINAL 

5850 Campbells Run Road 
Pittsburgh, PA 15205 f~$lALLIBURTON NUS 

\vr~ Environmental Corporation 
En vironmeniul Laboratories 

900 Gemini Avenue 
Houston, TX 77058 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: ooo136B6 

- Section A Page 51 

CLIENT NAflE: BAKER ENUIRONflENTAL~ INC. /NM CLEAN 
ADDRESS: 42OROUSERROAD 

CORAOPOLIS, PA 15108- 
ATTENTION: MR. JOHN LOVELY 

Nus CLIENT NO: 1600 ODD6 
woRKoRDERNo: 55830 

VENDOR No: 

Carbon Copy: 

SAMPLE ID: 4-K DATEsANPLED: 03-FEB-93 
NUS SAMPLE NO: PO225130 D4TE RECEIVED: 06-FE6-93 

P.O. NO.: CT0 8 19017 APPROVED BY: Joanne Simanic 

- - - . b  - - -  - - - - - - - - - - - - - - - _ - I - - - - - - - Y I - - I _ - - - - - - - - - - - - - - - - -  - I _ - - -  

TEST 

!A CODE DETEfMNATION RESULT UNITS 
-- -_I----- _I_-------------------- i__-------I___---------- -- 

\ 

1 ACLPU TAL IylETcILs & CLP DATA PACKAGE 
2 DPACK CLP Data Package Deliverable 
3 G107W BTEX PACKAGE 

1 r2-dimethylbenzene to-xylenel 
lr3-dimethylbenzene, l14-dMethylbenzene Im-/p-xylenesl 
benzene 
ethylbenzene 
methylbenzene Etoluenel 

5 GlOcJW PURGEABLE HfiLOCARBONS 

l,l,l-trichloroethane 
1,1,2,2-tetrachloroethane 
lIlr2-trichloroethane 
l,l-dichloroethane 
l,l-dichloroethene Clrl-dichloroethylenel 
lr2-dichlorobenzene Co-dichlorobenzenel 
1,2-dichloroethane 
lr2-dichloropropane 
1,3-dichlorobenzene Im-dichlorobenzenel 
Ir4-dichlorobenzene Cp-dichlorobenzenel 
2-chloroethylwinyl ether 
bromodichloromethane Idichlorobromomethanel 
bromomethane [methyl bromide1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [methyl chloride3 
cis-l,J-dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
dichloromethane Emethjilene chloride1 

DONE 
DONE 

<2 
<2 
c2 
<2 
c2 

(2 
(2 
<2 
(2 
<2 
c5 
(2 
(2 
(5 
(5 
(2 
(2 
c2 
c2 
c2 
c2 
(2 
c2 
c2 
c2 
c2 
c5 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-1810 

. PIUSBURGH 
(412) 747-2580 



CLIENT ORIGINAL 

da I-IALLIBURTON NUS 
.,qF/ Environmental Corporation 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

Environmental Laboratories 

LABORATORY MALYSIS REPORT 

February 23, 1993 
Report No.: 00013686 

- Section A Page 52 

CLIENT NAtlE: BMER ENUIRONKNTAL, INC. /N&W CLEEIN 
SAflPLE ID: 4-K 

NUS SAMPLE NO: PO225130 

-------------------____l___l - - - - - - - - - - - - - - - - - - - -_____y__I - - -  

TEST 
LN CODE DETERHINATION RESULT UNITS 

--~--------------------------------- -------------..-w-- mm---- 

tetrachloroethene ttetrachloroethylenel 
tram-lr2-dichloroethene Ctrans-lr2-dichloroethylenPI 
tram-lr3-dfchIoropropene 
tribromomethane Cbrowforwl 
trichloroethene Ctrichloroethylene3 
trichlorofluoromethane 
vinyl chloride 

COHMENTS: In the BTEX analysis, m- and p-xylene’co-elute on the capillary column. 
The concentration reported represents the sum of the two isomers: 
. 
For sample number P225130, toluene was not observed in,the confirraational 
analysis. The toluene result observed in the primary analysis was not 
reported. 

CLEVELAND . HOUSTON . PITTSWRGH 
(216)891-4700 (713) 488-1810 (412) 747-2580 



U.S. EFA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

: , I 
: 1 -AC I 

Lab Name: HALL1 BURTKIN NUS Cun t rat t : I t - 

Lab Code: HNUS- Case No. : BKHD SAS No.: - SDG No. : PKG2- 

Matrix (sai L/water-? : WATER 

Level (low/medI: LOW - 

Lab Sample ID: F225107- 

Date Received: 02/02/93 

% Solids: (3. 0 - 

Concentration Units tug/L or mg/kq dry weight): W/L- 

: : : : I : : 
:CAS No. 1 AnaLyte :Concentration:C! 4 :M : 
: : : : ,,:. . : : 
:7429-90-5 :Aluminum-: 7620: -: :p_: 
:7440-3&-O :Antimony-: 26.5:E: :F -: 
! 7440-38-2 : Ar-sen ic : 

:Barium<! 
i3.7:-: : F-I 

: 7440-39-3 1101B: 1F -: 
:7440-41-7 :Beryllium: l.OIBf :F-: 
: 7440-43-9 I Cadmium : 5.o:u: !F 
:7440-70-Z :Calcium-: 

-: 

17440-47-3 iChromium_! 
: 7440-48-4 I Cobalt-: 
i 7440-50-8 : Capper-: 
I7439-89-6 : I t-on : 
:7439-92-l lLead : 
; 7439-95-4 ! Magnesium: 
i 7439-96-S : Manganese : 

15900: -: !F-: 
-19.0:-: :F -I 

8 . (3 : U : :F-: 
120:-: :F -: 

17200 : -: :F-: 
13.4:-i :F-: 
X)80 : _: : F-: 

191: : IF --- -( 
: 7439-97-6 : Mer-curv I i-1 4 . 3i’1 & - 
f 74g.!j-(j2-Q ! Nickeiz: 28. ij 
: 7448-09-7 : Fo tass i urn : 4550 
:7782-49-2 iSelenium_: 1 .2 
: 744(j-22 -4 iSilver--: 3 . i:, 
: 7440-23- 5 : Sod iurn-: 234iIcj 

U: :CV: 

-: :F -: 
B: !F-I 
B:-W- :F -: 
U: :F-: : 

L 
I.-: tF -.: 

: 7440-28-G : Thal 1 i urn-: 1 . 0 : U i -II- : F-: 
: 7440-62-2 : Vanad i urn-: l?.ij:B: !F -.: 
: 744+--66-6 i Zinc : 1.36 : -i :F -.: 
t 3 I 
I 8 i : - ----- :- ’ -: 
: i I 

I I I I I I L -- -1 

Color Before: SLACK .--- Clar-i ty Befor*@: OPAQUE Tex tut-e: 

Color After: COLORLESS Clar-i ty After: CLEAR- Artifacts: 

Cammen t s : 

FORM I - IN 
ILMO2. 1 



U .S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I t 8 I 
: l-AS I ‘ 

Lab Name: HALLIBURTON-NUS Con t rat t : 

Lab Code: HNUS- Case No. : EKHD- SAS No.: 

I , : 

SPG No. : PKG2_ 

Mat r-i x (soi l/water) : WATER Lab Sample ID: F'225106- 

Level (low/med): LOW- Date Received: 02/02/93 

% Solids: 0. 0 - 

Concentt-ation Units (ug/L. or mg/kg dry weight): UGIL- 

I : : I : : : : 

:CAS No. : Analyte :Concentration:C:'~ Q :M : 

: : : : ! 4 t : 

:7429-90-S :Aluminum-: -8865 :P-: 

!7440-36-O :Antimony-i lo.OIu: :F -: 
I 7440-38-Z : Arsen ic : 
:7440-39-3 :Barium -I 

15.4:-: IF-: ’ 
71.0:E: :P -: 

:7440-41-7 : Beryllium: 1.o:u: : P-: 

1744(3-4r5- 9 :Cadmium-: 5.0:lJ: :P -: 
f 7440-70-2 : Calcium-! 13900 :-: (P-i 
:7440-47-3 :Chromium-: 10.c7:u: :P -: 
: 7440-48-4 : Cobalt I 8.O:U: !P-: 

: 7440-50-8 f Copper- : 45.0:-: (P -: 
: 7439-89-6 : I r-on : 39000 : -: i P-I 

lf439-92-l :Lead : 8G.5:-1 :F-: 

I?439-95-4 : Magnesi urn t 4533 : I3 : :P -: 
! 7439-9&5 : Ma.nganese : 199:-i :P -.: 
; 7439-97-b : Mercu.rv : tj. zi> : IJ : :CV1 
: 744(:?-(32-(::1 : i\jic{::ela -: -.- i _ I 37 . (-1 : t F-i 

r 7440-09-7 : PO tassium : 1440 : B : IP-: 

17762-49-2 1Selenium-: 1 . 0 : u : :F -: 
1744(3-22-4 : S i 1 vet'- I 3 . (3 : IJ : :F'-t 
: 7440-23-5 ! Sod i urn- : 14400 : _ I :P-I 
: 744(:+-28-(:1 iThal iurn-: 1 . (3 : u : :F-t 

: 744O-62-2 : Vanad i urn : 4 . (3 f u I :F’-: -- 
: 7440-t6-6 : Z i nc L I .339:-: :p-: 

!_ 
I / , 
I I s -.: : : - - 

I I t : ’ I ‘ : 1-i -.-I --P 

Color Before: COLORLESS Clarity Before: CLEAH- Te:.: ture: 

Co lot* Af tet-: CXLORLESS Clarity After-: CLEAR- Artifacts: 

Comments : 

FORM I - IN 
ILM02.1 

000005 



U.S. EPA - CLP 

1 EPA SGMF’LE NO. 
INORGANIC ANALYSES DATA SHEET 

I I ‘ I 
t I 1-ow : 

Lab Name: HALLIBURTON-NUS Con t rat t : : : 

Lab Code: HNUS-. Case No. : BKHD- SAS No.: SDG No. : Pt::G2 
--Y 

Matrix (soil/water) : WATER Lab Sample ID: P225105- 

Level (low/medl: LOW- Date Received: 02/02/93 

% Solids: 0 . 0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

I I : 8 I 1 I : 

:CAS No. : Analyte :Concentration!C:‘. Q :M : 

: : i : .:, : : 

: 7429-90-s : Aluminum-! 34413 IF-: 

f 7440-36-o : Antimony-: 1o.o:u: :F -: 
: 7440-98-Z : Arsen ic : 2.o:u: :F 

f 7440-99-T : Ear ium -: 
-: 

77.0:B: IF 

! 7440-41-7 I Beryllium: 
-: 

1.0:B: : P-: 

:7440-43-9 :Cadmium-: 5.o:u: :F‘ -1 
:7440-70-Z lCalcium : :P 

:7440-47-Z : Chromium_: 
11200 : -: -: 

lo.o:uI :P -: 
: 7440-48-4 : Cobalt : 8.01U1 :P-: 

I7440-50-8 I Coppet--: 9 . 0 : B : if -: 
: 7499-89-6 : I t-on f 8610: -: :I=- -( 
:7439-92-l llead : 52.0: -1 :F -.: 
t74.39-95-4 ! Magnes i urn : 2Sl(jlE: :F’-: 

: 7439-9&-5 : Manganese: sc.o:-: :F -.: 
: 7439-97-L : Mercury-I t-1 ?(‘I ’ u ; 4.&d / : cv : 
:7LJ.4i]-t~2-(~ : Nickel : ‘20. (j : iJ : :P -I__ -: 
t 7440-09-7 : Fo ta5s i urn ( 12qj:E!: :F’ -: 
: 7782-49-2 ! Selen iurn-: 1.o:u: :F -f 
: 74413-22-4 : S i 1 ver I ~.oIu: :P -: 
f 7440-255 : Sod iurn-: 13500 i -: :P -( 
I 7440-28-O : Tha 1 I ium- : 1 . 0 : u : I F-: 

: 7440-62-2 i Vanad i urn;: 4 . 0 : u : :F -: 
:744Q-bL-6 I Zinc t 1 1s5:-1 :F’-! 
, ‘ I t : 

t 
i-l 

I I : - 
I I & 

i 1 1-I I : - 

Color- Before: COLORLESS Clarity Before: CLEAR- Texture: 

Co lot- After: 

Comments: 

COLORLESS Clarity After: CLEAR- Artifacts: 

FORM I - IN 
ILM02.1 



U.S. EPA - CLF 

1 EF’A SAMPLE NO. 

INCtRGANIC ANALYSES DATA SHEET 
I 1 I 1 
t ‘ Z-AC I ‘ 

Lab Name: HALL I BURTON-NIJS contract: : : 

Lab Code: HNUS- Case No. : EKHD- SAS No.: SDG No. : Ft::G2_ 

Matrix (soi l/water-I : WATER 

Level ( low/med 1: LOW- Date Received: 02/03/5G 

Lab Sample ID: F225110~ 

% Solids: 0. 0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

, I I I : : : I I 
:CAS No. t Analyte :Concentration:C:'. Q :M : 
: : : : -: : : 
:7429-90-S :Aluminum-l 5580:;: :F-: 
:7440-36-O :Antimony-: 10.01UI w :F -- -‘t 
:7440-38-Z :Arsenic : 11.1:-: :F -: 
!7440-39-3 !BariumI: 85.0:B: IF -: 
17440-41-7 :Beryll ium: r.o:u: :F -: 
:7440-43-9 :Cadmium-: 5.o:u: :P -: 
:7440-70-2 : Calc iurn-: 12600:-: :F-: 

17440-47-S :Chr-om i urn-: 18. (:I:-: IF -i 
:7440-48-4 :Cobalt : 9.0:BI :F-: 

17440-50-E :Copper ! - 
102: -: :F-: 

(7439-89-6 iIron : 13’;;100 I -: : F-i 

:7439-92-l :Lead : 14.1:-i :F -.I 
:fqS9-9S-Q :Magnes ium: 323(j : E 1 : F-I 
:7439-96-5 : Manganese: 149:-i :F -: 
:743?-97-6 :Mer-cury : t-1 ?(-I ’ u ; - . i 2 8 : cv: - 
: 744cj--tj2-(j : N i c k: e 1 3 3 1%J:-: IF -.: 
:744&-09-7 IPotassium! 227() : B ; : F-: 

17782-49-2 tSelenium_: 1.0:u: :F -i 
17440-22-4 :Silvery-: 3 . (j I IJ I : F-: 

I7440-23-5 : Sodium : :P -I 

: 744(3-28-O : Thall ium-: 

155Cli:3 : -: 

l.O:UI : F-: 

: 7440-62-2 : Vanad i urn- : 12.0:E+: fP_! 

:744i:!-&&-& iZinc t 170:-: : P -I -- 
, 

I_ : 
I 

1 --- t-i 
i i ‘ I - 

I ‘ : 
I 
1-i 

i I 
I I ‘ ‘ - 

Color Bef obe: ELACK Clarity Before: OPAQUE Tex tur-e: -- 

Color After: CCILORLESS Clar*ity After: CLEAR- At*tifacts: 

Comments: 

FORM I - IN 
ILM02.1 



U .S. EPA - CLF 

1 EF’A SAMFLE NO. 
I Nil)RGANI C ANALYSES DATA SHEET 

t I 8 I 
‘ , / Z-AS t 

Lab Name: HALL I BURTON-NUS Con 1; rat t : , 8 I I 

Lab Code: HNUS- Case No. : EKHD- SAS No.: SPG No. : Ft<G2_ 

Matrix (soil/watetT!: WATER Lab Sample ID: FZ2SlOS- 

Level (low/med): 

% Solids: 

LOW - 

0 . (:! - 

Date Received: 02/03/93 

Concentration Units lug/L or -@q/kg dry weight): UG/L- 

: I ‘ : : : : : 

:CAS No. :. Analyte :Concentr-ation:C:'. 9 :M : 
: : I : -1. -’ : 8 

:7429-90-5 :Aluminum-: 451::: :F -: 
:7440-36-O :Antimony_: 10.0:u: IF -: 
: 7440-38-2 : Arsen ic 1 2.o:u: 
:7440-39-3 :Bar-ium I-: 

: F-: 
71.0:E: :F -I 

: 7440-4 l-7 : Bet-y1 liuml 1 . (2 : b : tP_: 

:744(Z)-43-9 :Cadmium : 5.0:iJ: 
:7440-70-Z? :Calcium-: 

:F>-: 

:7440-47-Z :Chromiu<: 
11100: -f IF-: 

1o.o:u: lF -I 
:7440-48-4 I Cobalt : 8.O:U: 
: 7440-50-8 I Copper-z: 

:F-: 
~2(:).0:E: IF’-: 

.: 74.X9-89-6 : I t-on : 8340 : -: :F’-: 
: 7439-92- 1 : Lead : 89 .5:-i :F -f 
; 7439-55-4 : Magnesium 1 ‘2733 : b : -: F-: 
:743$-$&-5 i Manyanese ! .&5.0:-: :F’-: 
: 74xy-97-15 ; r$et-;t_r.t-y : t-3 .7,-, I u : _ . i Le. I :c?/: 

: 744Q--t:Q-!:) : Nickel. -: 2(j . ij : u : fF -: 
: 7440~(>9-7 : F’otassium: 1 .Z(j(j : B : if-: 
(7782-49-2 :Selenium-: 1.0:u: :F -: 
:7440-22-4 :Silvet- : 3 . (j t u : :F 

: Sod iurn-! 
-: 

: 7446-23-5 :F 

: 7440-28-Ct : Tha 11 i.c-t 

135tjo: -: -: 
l.o:uI (F-I 

I 7440~62-Z I Vanad i urn-: 4 . C) : u : :F’-: 

: 7440-&5-L : Zinc : _ 192:-: :F-I 

: 
I I t : f t & , - -’ 

I I : : -: ‘ t 
, I I - 

Color Before: COLORLESS Clarity Before: CLEAR- Te:.: tut-e: 

Color- After: COLORLESS Clarity Af tet-: CLEAR- Artifacts: 

Commen ts : 

FORM I -I IN 
ILMCIZ. I . 



U.S. EPA - CLF’ 

1 EFA SAMFLE NO. 

INORGANIC ANALYSES DATA SHEET 
t I I I 

. 1 t 2-ow I 
, 

Lab Name: HALL I JXIRTON-NUS con t t’ac t : : 1 

Lab Code: HNUS-. Case No. : EKHD- SAS No.: SDG No. : Ft<G2_ 

Matrix (soi 1 /water-) : WATER Lab Sample ID: F225108- 

Level (low/medj: LOW- Date Received: 02/02/93 

% Solids: 0.0 - 

Concentration Units (ug/L or my/kg dry weight): UG/L- 

: : I I f : : : 

:CAS No. : EIna1yte IConcentrationIC:., Q :M : 

: f : 4 
’ -: : I 

:7429-90-S :Aluminum-: 608: ;: :P-I 

: 7440-36-O : Ant imony-: 10.0:u: :F -1 
17440-38-Z :Arsenic : 2.o:u: 
:7440-39-3 :Eariumz! 

: F-: 
74.0:E: IF -: 

: 7440-4 l-7 IBeryllium~ 1.o:u: if-: 

:7440-43-9 :Cadmium : 
I Cd 1 c i urnI: 

6.0:-: :F' -: 
I 7440-70-Z 10700: -: :F -: 
: 7440-47-3 : Ch ram i urn-: lO.O:U: :F -: 
:7440-48-4 :Cobalt-: 10.0:E3: :F .-.: 
: 7440-50-8 : Copper%-! 14.0:E: :F -: 
: 7439-89-6 : I t-on 1 I 7740 : _ : :F -: 
: 74.34-92- 1 : Lead I I 34.6:-: :F -- -: 
:7439-$5-4 I Magnes i urn : 25&:! : Ei : :F - -: 
;743+s&-s i Manganese: 5 1 . c:r ; -: :F -: 
: 7439-97-6 I Met*cut-y : t-1 

: i\lick:el~! 

WI ( u : _ .A_ 1cv: 
: 744(~--+.~-(> -20. c:! : IJ : :F -.: 

: 744(:1-09--7 :Potassium! 1.3301E: :F -.i 
:7782-49-Z ;Selenium-: 1 . (3 : u : :F - -I 
: 7440-Z-4 : S i 1 vet--: 3.c)IUI : F-: 

: 7440-23-5 f Sod i urn : 1 3300 : -: :F -: 
17440-28-O !Thallium-: 1 . 0 : u : :F -: 
I 7440-652-2 : Vanad i urn- : 4.OIUf :F -- -: 
I7440-66-6 : Zinc I I 121:-: :F -: 
I : I I 1 I-: I i - -- - 
t I I < 
I t : ’ -: I I - 

Colot* Before: COLORLESS Clat-i ty Bef ot-e: CLEAR- Tex tur-e: 

Color After: COLORLESS Clarity After-: CLEAR- At-tifacts: 

Comments: 

FORM I - IN 
ILM02.1 



!j /  

U.S. EPA - CLP 

1 EPA SAMPLE NO. 

INORGANIC ANALYSES DATA SHEET 

!c-l 
, , : 
8 I I y-AC .a I 

Lab Name: HALL I BURTON-NUS Contract: 
4 t : 

Lab Code: HNUS- Case No. : EKHD~ SAS No.: SPG No. : Ft::GZ!- 

Mat r i x (soil/water) : WATER Lab Sample ID: F225113- 

Level (low/med): 

% Solids: 

LOW - 

(:I . (3 - 

Date Received: W/03/93 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

: : : : : : : 

lCAS No. : Analyte !Concentration:C:‘. Q IM : 

: : 1 : -: ,- : -: 
:7429-90-S :Aluminum-: 651O:L: : P-: 

: 7440-36-O : Ant imony- I lO.O:u:~w~ :F-: 
: 74.4:~38-Z : Arsen ic-! 9.1:B: :F-: 
: 7440-39-3 ) Bat- ium I 101:Ei: :P 
: 7440-4 l-7 I Beryllium: 

-: 
1.0:El: :F -: 

: 7440-43- 9 : Cadmium-! 5,O:UI :F -: 
f 7440-70-2 : Cd lc i urn : 12300:-: :F -: 
I 7440-47-S : Ch ram i urn_: +-T L.d. 0: -: :F -: 
I7440-48-4 f Cobal t : 8.(3:u: 
: 7440-50-8 I Copper-: 

:F-: 
:P 

- 

103:-: -t 
f 7439-89-6 : I t-on I 19200 : _ i :P-: 

17439-92-l :Lead : 23.6: -: :F -: 
; 749$-95-4 I Magnesium I 2568 : b : :P -I 
:74.‘f9-9,+5 : Manganese : 193: -: :F --- -: 
; 7~,y+9~r-~ : Me t’cu t-y- : (3 . 23 : u : t cv I 
:7441:!-(32-(~ f Nickel I 33.0:-: :F 

:Fotassiuml 
-: 

: 7440-09-7 1990: !%: :F’_: 

:7782-4?-2 ;Selenium-l 1.0:u: :F -: 
; 744(-3-‘3-4 * Wk :Silvet--I 3.o:u: IF -I 
: 7440-23-5 i Sod ium : :F 
: 744O-Z+(:~ !Thallium-l 

15(:)00 : _ I -: 
1.cl:u: : F-: 

: 744C!-62-2 I Vanad i urn-: 18.O:B: :F -: 
: 7440-66-5 I Zinc I ‘ 15s:-: IF-: 
i i 4 1 

’ -: I 1 
6 I -’ -- 
I I I I 
1 I I 1-i 

I 1 : - - 

Color Befove: BLACK Clat-i ty Befor-e: OPAQUE Texture: 

Color- Af tet-: CcJL0RLESS Clar-i ty Af tet-: CLEAR- Artifacts: 

Comments : 

FORM I - IN 
ILMOZ. 1 

000010 



U .S. EFA - Cl-F 

1 EPA SAMFLE NO. 
INORGANIC ANALYSES DATA SHEET 

I t I I 
t t t Z-AS I 

Lab Name: HALLIBURTON-NUS Con t t-ac t : 
, t 
f I 

Lab Code: HNUS-. Case No. : BKHD SAS No.: - SDG No. : FKG2_ 

Matr-ix (soil/water) : WATER Lab Sample ID: F225112- 

Level (low/med): Date Received: W/03/93 

% Solids: 0. 0 - 

Concentration Units (q/L or mg/kg dry weight): UG/L- 

: I I : : : i : 

:CAS No. : Analyte :Concentt*ation:CI', Q :M : 
: I I : : -f . I : 
:7429-90-5 :Aluminum-: 317::: :p_: 
:7440-36-O :Antimony-: 10.0:lJ: :F-: 
:7440-38-Z iArsenic : 2.o:u: 
:7440-39-3 :Earium -: 

:F-: 
77.0:B: :F 

:7440-41-7 :Heryllium! 
-1 

1.0:tJ: :P-: 
17440-43-9 :Cadmium t 5.0:lJ: IF'-: 
: 7440-70-2 : Calc iurn-: 
:7440-47-3 f Chromium_! 

11200 : -1 : P-: 
lQ.O:U: :F-: 

:7440-48-4 tCobalt I 8.O:U: :P-: 
!7440-50-8 :Copper-: '24.c):E: :P 
:7439-89-6 :Ir-on - 

-: 
: 6910:-! IF -.: 

:7439-92-l :Lead : 45.01-i :F -: 
:7439-95-4 :Magnesium: “L&70 f E : -- : F-: 

!7439-$6-5 iMa&Qanese!-- 57.0:-: :F -: 
I7439-97-6 : Met-cut-y : 0 3(-l : u : . L 2 :iX: 
: 7448~(j2--0 : Nit k:e 1 -: 2(j . 0 : IJ : :F' -I 
:744o-(j9-7 : PO tassitlm I 1380:Bf 1P-: 

I7782-49-2 : Selenium-: 1.0:u: IF-: 
!744(j-22-4 ISilver-! T (j:U: s-8 . :F’-: 

17440-23-5 :Sodium : 14200:-1 :F -: 
:74413-28-G : Tha Ilium-: l.O:uf :F-: 

:744tj-62-2 :Vanadium-l 4 . 0 : u : :F’ -( 
:7440-65-6 :Zinc I 144:-i I F-: 
t I , 3 I I 
I i 1-1 1 - -- 
: ! , I I f - -f 

I 8 8 - 

Color Before: COLORLESS Clarity Before: CLEAR- Te:.: tut-e: 

Color Af tet-: CCtLORLESS Clat-ity After-: CLEAR- Artifacts: 

Commen t s : 

FORM I - IN 
ILM02.1 

000011 



U .S. EPA - CLF 

1 EPA SAMPLE NO. 

INORGANIC ANALYSES DATA SHEET 
1 t 1 t 
, I 4 3-ow ‘ 

Lab Name: HALLIBURTONJIUS Contract: 1 I : 

Lab Code: HNUS- Case No. : Bt<HD- SAS No.: SDG No. : FKG2- 

Matrix (soil/water): WATER 

Level (low/med): LOW - 

Lab Sample ID: F225Lll- 

Date Received: 02/03/93 

% Solids: a.0 - 

Concentration Units lug/L or mg/kg dry weight): UG/L- 

: : : : : : : 

:CAS No. : Analyte :Concentration:C:. Q :M : 

I : t : ,: . : : 

:7429-90-5 :Aluminum-: 166:B: :P-: 

:7440-36-O : An timony-l 10.0:lJ: IF:: 

:7440-38-2 :Ar-senic : 2.o:u: :F - f 
:7440-39-3 :Bar-iurn=: EK).O:B: :F -: 
:7440-41-7 IBerylLium! 1.0:u: :F -: 
17440-43-9 tcadmium-: 5.0:u: :Fs -: 
:7440-70-2 :Calcium-: 10600 : -: : F-: 

:7440-47-3 :Chromium-: 1o.o:u: :F' -: 
: 7440-48-4 : Cobal t : 8.OIU: :F -: 
t 7440-50-8 : copper= : 14.0:B: :F -: 
: 7439-89-6 : I t-on : 7270 : -1 :F -: 
: 7439-92- 1. : Lead : -7-z 1 L&.2: t fF 

2550 : e; 
-: 

: 7439-95-4 : Magnes i urn I :p-: 

; 7439-9&5 1 M.w3ganese I 46.0: : :F --- -: 
: 7439-?7-6 : Mercur-v t 0.2o:ul :ctr: _)- 
i 744<:.i-c12-0 : N j, c /i:e 1 : -3 (:):-: La-. :F’-t 

f 7440-09-7 f PO tassium I 1 3.30 : E : :F -: 
:7782-49-2 :Selenium-! 1 . (1) : u : :F -: 
:7440-22-4 1Silver-t 3.0:lJ: :F-: 

: 7440-23-Z : Sod iurn- I 137t:,o : _ : :F -: 
: 7440-28-O f Tha 11 i urn- i 1.0 t u : : F-: 

I 7440-62-2 : Vanad i urn : 4.0:u: IF -- -: 
: 7440-66-6 : Z inc I --- 1.0 1 I _ ! !F -: 

1 I 1 1 i 1 : : -.I ! - 
: 

I : I 
1-i 

t , 
4 L -’ 

Color. Before: COLURLESS Clarity Before: CLEAR- Tex tut-e: 

Co lot- After.: COLORLESS Clat-i ty Af tet.: CLEAR- Artifacts: 
.9 

Comments: 

FORM I - IN 
I’LM02. I 



U.S. EPA - CLF 

1 EPA SGMFLE NO. 

INORSANIC GNGLYSES DATA SHEET 
, I I 8 
I 1 t 4-AC 1 

Lab Name: HALL I BURTON-NUS Con t t-at t : 
t 1 : 

Lab Code: HNUS- Case No. : BKHD- SGS No.: SDG No. : FKG2 - 

Matrix (soi l/water-) : WATER 

Level (low/med) : LOW- 

% Solids,: 0.0 - 

Lab Sample ID: F2251.30~. 

Date Received: 02/03/93 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

: : : : : * : 8 

:CGS No. I Gnalyte lConcentration :C:,l. 9 :M : 

: : : : ,: . : -: 
17429-90-S :Aluminum-! 15&l:-: :F -: 
:7440-36-O IGntimony-l lO;OxJ:~w~ :F -: 
: 7440-38-z : Grsen ic : 7.9:B: :F -: 
: 7440-39-3 ! Bar i urn -: 13.O:B: :F 
:7440-41-7 :Beryllium: 

-: 
1.0:u: :F -1 

: 7440-43-9 : Cadmi urn 1 s.o:u: :F 

: 7440-70-Z : Calc iurn-: 
-: 

11300 : -: :F - -: 
17440-47-3 ! Ch ram i urn- I 10.0:u: fF -: 

f i : 7440-48-4 : Cuba1 t-I 8.O:U: : F-: 

I 7440-50-8 : Copper : ll.OIB: :F 
- 

-: 
: 7439-89-6 1 I run : 2730 : -: : F-: 
:7439-92-l I Lead : 10.3:-: :F -: 
17439-95-4 2520 : E : :F’-: 
;743+-9&5 

: Magnes i urn : 
! Manganese: 19.0:-: :F -.( 

: 743?-97-d : Met’curv : tj.21j:lJ: : CV : a- 
j 744<l-Q2-(~ : N i c {::e 1 : 20 . 0 : IJ : :F’ -: 
: 744(:+-(59-7 :Pota.3sium: 159o:B: ! F-: 

!7782-49-2 (Selenium-: 1.0 : u : (F -: 
17440-22-4 iSilver t 3.O:U: :F -: 
: 7440-23-5 I Sod iurn-! :F 

I7440-28-!5 I Thall iE: 
14700: -: -: 

1.0 : u : :F -.( 
I 7440-62-Z : Vanad i urn-! 8.a:B: :F -: 
I7440--44-4 : Zinc : 43.0: -: :F -: 
‘ I : I I , I 
I ‘ i I - _--- 
: ‘ : t 8 1-i : : - 

Color- Before: COLORLESS Clarity Before: CLEGR- Texture: 

Color Gf tet*: COLORLESS Clarity Gf ter-: CLEAR- At%tifacts: 

Comments: 

FOlm I - IN 
ILM02.1 



i :  , !  I  

u .S. EFA - Cl-F’ 

1 EPA SAMPLE NO. 

INC)RGANIC ANALYSES DATA SHEET 
, 8 : 
! 4-AS : 

HALL I BURTON-NUS Contract: 
t t 

Lab Name: I I 

Lab Code: HNUS- Case No. : EKHD- SAS No.: SDG No. : FKG2_ 

Matr-ix (soi l/water) : WATER 

Level (low/med) : LOW - 

Lab Sample ID: P225129- 

Date Received: 02/03/93 

% Solids: (3.0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

: I t : : : I , I 

:CAS No. : Analyte :Concentration:C:'. Q :M : 

: : : : I ‘ 
-r‘.'-..- I 

:7429-90-S :Aluminum-( 117:B: :F -: 
: 7440-Z 6-O :Ant imany-! 10.0:lJ: (F -: 
: 7440-38-2 I Arsen ic-: 2.0:u: : F-: 

: 7440-39-Z : Bar i urn- I 83.0:Bt (F-I 

:7440-41-7 lBerylliuml 1.o:lJ1 IF -: 
: 7440-43- 9 :Cadmium-: 5.0:u: :F -: 
:744(I)-70-2 !Calcium-: 10700:-: : F-: 

: 7440-47-s : Ch t-om i urn-: 1o.o:u: :P -: 
: 7440-48-4 : Cobal t : 8.O:U: IF -: 
:7440-50-8 iCopper=: 18.0:B: IF -.( 
: 7439-89-6 : I ran t 6590 : -: : F-i -- 
:7439-92-1 iLead , I 27.2: -.( :F -( 
(7439-95-4 :Magnesiumt 273-j : B : :F -: 
: 7439-96-5 : Manganese I 5 1 . 0 : _ i :F -I 
f 7439-97-L : Met-cut-v : 1-t 3 (‘i : jJ : .4 . L 4 : C’J I 

: 744Q-!32-(3 : Nickel* -: 3 ('i -- -. - t:> ; IJ : IF -I 
: 744tPO$-7 : Fo tassium: 14L(:!lBI :F .-I 
: 7782-49-Z : Se 1 en i urn- I 1 . 0 : u : :F -.: 
i 744p22-4 iSilver--: .3.t3:u: : F-: 

I 7440-23-S : Sod i urn-: 14400: -I :F -: 
: 744(:,--Z+(:, : Thall iurn-: l.O:U: : F-: 

: 7440-62-2 i Vanadium : 4 . 0 : u : :F -: -- 
: 7440-66-6 I I! inc : 142:-: : F-: 

I I I L I L : : 1 , t - - 
t , I t 
I ‘ ‘ ’ -: I I - 

Color Before: CCXORLESS Clarity Before: CLEAR- Texture: _ 

Color After: COLORLESS Clarqi ty After: CLEAR- Artifacts: 

Comments: 

FORM I - IN .. 
ILM02.1 



U.S. EPA - CLF 

1 EF’A SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

8 : 
4 4-uw : 

Lab Name: HALL1 BURTON-NUS Cant-r-act: I I 4 

Lab Code: HNUS Case No.: BKHD- SAS No.: SDG No.: FKGZ - -- 

Matrix (soi l/water) : WATER Lab Sample ID: F225128- 

Level (low/med): LOW - Date Received: W/03/93 

% Solids: (3 . (:I - 

Concentration Units (ug/L or mg/kg dry weight): UG/C- 

: : : ’ : 
:CAS No. I Analyte :ConcentrationlC:. Cl 

: : 
:M : 

: : I : I t 
-h--.-l-' 

17429-90-S :&luminum-! 70.0:BI :F-: 
:7440-36-O :Antimony-: 10,o:lJ: :F -: 
:7440-38-2 iArsenic : 2.o:u: 
t7440-39-3 :Barium -( 

:F-: 
86.O:E: :F 

:7440-41-7 :Beryllium: 
-.I 

l.O:UI :F’-I 
:7440-43-9 :Cadmium-! 5.0:l-J: IF -: 
:7440-70-2 : Calci urn I 10200:-: :F 
17440-47-3 :Chromiu~: 

-: 
10.0:u: :F -: 

:7440-48-4 :Cobalt-: 8.01U: :F -: 
I 7440-50-8 : Copper I 5.0:E: :F 
:7439-89-6 : Iron -! 

-:’ 
7.390:-: :F -I 

:743?-92-l :Lead : 1 3.2 t _I_- -: :F -: 
(7439-95-4 : Magne5 i urn 1 2658 :JJ: :F -: 
:7439-96-5 I Manganese f 45.Q: : :F --- -I 
: 7439-57-6 I Mer-curv : (1, 3r~:lJ: . L 2 : cv : 
f 744(]--(1)2-(3 : Nick:el* --: 2(:! . (:I : IJ : :F -- -: 
: 7440-09-7 :Fotassium: lg6c:) : b : :F -: 
17782-49-2 ISelenium-! 1 . (3 I u : :F -i 
:744Q-22-4 iSilver i 3.o:u: :F 
17440-23-5 :Sodium-: 

-: 
:F 

:7440--28-O :Thal lir-! 
1420(:! :-: -: 

l.O:U: :F-: 
1744.0-62-2 :Vanad iurn-: 4 . (3 : u : 1F-: 
:?440--66-6 lZinc I 100: -: :F’-: 
: : a I t 6-i 

4 I I - 
‘ : I 8 I 
‘ I 4-i 1 I -- - 

Color Before: COLORLESS Clarity Before: CLEAR- Te:.: ture: 

Colov After: COLORLESS Clarity After: CLEAR- Artifacts: 

Ccimments: 

FO’RM I - IN 
ILMO2. I 

000015 



1J.S. EPA - CLP 

1 EPA SAMFLE NO. 

INCIRGANIC ANALYSES DATA SHEET 

f-7 
: , 4 
I ‘ I 5-AC 8 

t 
Lab Name: HALL I JYJRTON-NUS Can t vat t : : t 

Lab Code: HNlJS- Case No. : BKHD- SAS No.: S&X No. : FKG2- 

Matrix (soi l/water) : WATER Lab Sample ID: P225127- 

Level (low/med> : LOW Date Received: 02/04/93 - 

% Solids: 0.6 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

1 I : : i : : I 

:CAS No. : Analyte :Concentration:C!‘. Q :M : 

: : I : _ : : 

:7429-90-S : Aluminum-: iSSO: 
-: 

:F‘ -: 
: 7440-S 6-U :Antimony-! 10.0:u: :F -I 
: 7440-38-Z i Arsen ic 1 “L.o:u: :F-: 

: 7440-39-3 : Eat-i urn-: 9.0:B: :F -: 
:744(3-41-7 :Eeryllium! 1.0:cI: :I= -: 
:7440--43-9 !Cadmium ! 5.0:LJ: :F -: 
: 7440-70-2 : Calc iurn-: 11300 I -: :P-: 

: 7440-47-5 : Ch ram i urn_ I 10. 0 : u I :F -: 
:?440-48-4 : Cobal t I I 8.O:U: :F -: 
:7440-50-d : coppery 5.*:l3: :F -: 
: 7439-89-6 : I r-on t L 1140:-: :F -: 
17439-92-l : Lead I I 3.71-: :F -: 
: 7439-95-4 : Magnes i urn ! 140(5 f B : :F’ -: 
:7439-96-5 : Manganese : __ 8 . 0 : B : :F -.( 
: 743S-‘77-k : Metxut-v : (5 3rl;fJ; _I&_. :CV: 

:744(3-(32-C) I Nickela “: -79-1 1:!:u: A--. :F -.: 
f 744(:,-(:19-7 :Fotassium: 17.33 : B : : F-: 

:77&2-49-Z :Selenium-: 1.0:u: (F -I 
:7440-Z-4 :Silver- f 3.tj:u: :F-I 

: 744~3-23-5 : Sod iurn-: fF -: 
: 7440-28-0 : Thall ium-: 

14700: -I 
1.0 : u : :F -: 

I 7440-62-2 : Vanad i urn-: 4 . C) : u : :F -: 
: 744W-66-6 : Zinc 4 I 1-1 71.(:):-: : F-: 
, ‘ I , : I I L I I 1-1 - 
: t I L 

‘ f 1-i : : - 

Color Before: COLORLESS Clarity Before: CLEAR- Te:c ture: 

Color After-: COLORLESS Clarity After-: CLEAR- Artifacts: 

Comments: 

FORM I - IN 
ILM02. 1 



! /  I  

U.S. EPA - CLF 

INORGANIC ANAL:SES DATA SHEEi 
EFA SAMPLE NO. 

: : , t 4 S-AS : 

Lab Name: HALL I BURTON-NUS Con t t-ac t : t ‘ : 

Lab Code: HNUS- Case No. : BKHD- SAS No.: SDG No. : FKGZ_ 

Matrix (soil/water) : WATER 

Level (low/med) : 

Lab Sample ID: F225126- 

Date Received: 02/04/93 

% Solids: 

Concentration Units tug/L or mg/kg dry weight): W/L- 

!  !  : : : 
I 
I : 

:CAS No. : Analyte :ConcentrationtCI’. 9 iM : 
I 1 i : I : 

:7429-90-S :Aluminum-: 06.0 :& :P-: 

:7440-36-O iAntimony_: lo.o:u:~w~ :F -I 
f 7440-38-Z i Ar-sen ic-1 2.0:LJ: : F-: 

! 7440-39-3 : Barium-1 88.0:B: :F-: 
: 17440-41-7 :Beryllium: 1 . 0 

f 7440-43-9 : Cadmium : 5.0 
:7440-70-2 :Calcium~: 10900 
I7440-47-3 ! Chromium-: 10.0 
: 7440-48-4 : Cobalt-: 8. 0 

tJ: 
U! 

-f 
U: 
Lf: 

F -: 
F -: 
F -: 

: 7440-50-8 : Copper- 
: 7439-89-6 : I ran 
:743$-92-l :Lead 
f 74.39-95-4 : Magnes i urn 
; 7439-96-5 iManganese 
: 7439-97-6 : Mercut’v 
: 744Q-{:Q.-(:t : P.4 i c ke 1 ‘z 
: 7440-09-7 I 
;7782-4$-2 : 
: 7440-22-4 : 
: 744+23-s : 
17440-28-O I 
: 744(:1-&,,2--2 : 
: 744t::~-&-c; : 

t 
‘- 

20.0: B: :F -: 
I 7150:-: IF- 
I I 11.6:-: : F-: 
I 1 2833 : 5 : :F -.: 
: 5 1 . 0 : I :F --I__ -: 
I I (-1 T(*I ’ IJ ; 2. i 2 t f co : 

,: z(j . tj : IJ : ‘ -. It -: 
Fotassium: 1390:B: : Fe: 

Selenium-: 1 . C! : u : :F -: 
Silver-: 3.0:U: if-: 

Sod iurn- : 14(:,(:>(:1 : _ I IF -: 
Thallium-: 1.0 I U : : F-: 

Color Before: COLORLESS Clat-i ty Before: CLEAR- 

Color- After: COLORLESS 

I ’ -’ I -’ --_I_ - 

: : -: 
t 
‘ : - - 

Clarity After: CLEAR- 

Tex tut-e: 

At-t i f ac ts: 

Commen ts : 

FORM I - IN 
ILM02.1 



U.S. EPA - CLF 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

: t I 
I 5-w 1 1 

Lab Name : HALLIBURTON-NUS Contract: : 4 1 

Lab Code: HNUS- Case No. : EKHD- SAS No.: SJX No. : Ft::G2_ 

Matrix (sai 1 /water) : WATEff Lab Sample ID: F225125- 

Level (low/medI: LOW- Date Received: X2/04/93 

% Solids: (3. 0 - 

Concentration Units (ug/L or mg/kg dry weight): US/L- 

1 : : : I I : 

:CAS No. : Analyte :Concentration:C:1 Q :M I 
: : : : : : -L-- : 
!7429-90-5 :Aluminum-: 52.0:i3: : F-I 

:7440- 56-O iAntimony_: lo.o~u:~w~ !F -: 
: 7440-38-z : Arsenic : 2.o:u: 
17440-39-3 :Bariumz: 

; F-i 
9l.O:B: :f> -: 

17440-41-7 !Beryllium: 1.o:u: : F-: 

:7440-43- 9 f Cadmium-I s.o:-: :F -: 
17440-70-2 :Calrium-: 10400 f -: :F -1 
:7440-47-3 :Chramium-1 lO.O!UI :F -: 
:7440-48-4 :Cobalt-! 8.01U1 fF_! 

! 7440-50-8 : Copper ( 51.0:-1 :F 
:74X9-89-6 :Iron - 

-: 
: 7700:-: :F -: 

17439-92-l iLead : 17.6:-i :F -: 
:7439-95-4 iMagnesium: 2670 : H I :F-: 
:743$-y&-5 : Manganese: 46.0:-: :F -1 
(7439-97-6 IMercury-: (3 . 2(j ' ,lJ: :CV: 
: 7440~!:!2-(3 : Nickel i 20. (j : IJ ; :F' -: 
:744(3-09-7 : Potassium: 1340:B: : F-: 
17782-49-2 iSelenium_1 1 . (3 : u : iF -: 
1744Q-22-4 1Silver i s.tj:u: 
17440-23-5 ~Sodium-1 

: F-: 
135(j(j : _ : :F -i 

:7440-28-O : Thall ium-! l.O:U: I F-I 
1744’j-62-“1 : Vanad i urn- 1 4 . 0 : u I :F’-: 
:744(3--66-6 :Zinc I lca1-1 : F-i 
4 t I ! : I -( : : 
‘ I . -1 
‘ I : 1 -: : -’ 

Colar Bef or-e: COLORLESS Clarity Before: CLEAR- Tex tctt-e: 

Colot* After: COLORLESS Clarity Af %et-: CLEAR- Artifacts: 

Comments: 

FORM I - IN 
ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 

INORGANIC ANALYSES DATA SHEET 
I I ‘ ‘ 
f 6-AC : 

Lab Name: HALLIBURTON-NUS Con t r-ac t : : : 

Lab Code: HNUS- Case No. : BKHD- SAS No.: SDG No. : F’t<G2- 

Matrix (soi l/water! : WATER Lab Sample ID: Pz25124- 

Level (low/med): LOW- Date Received: 02/04/93 

% Solids: 0. 0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

: : : : t : I 

:CAS No. : Analyte !Concentration:C:: Q :M : 
I I : : : : : : y--- 
17429-90-S :Aluminum-: 1470:-: :F-: 

:7440-36-O :Antimony-: 10.0:u: :F -: 
: 7440-38-2 : Arsen ic : 5.9iBl 

: 7440-39-S : Bat-i urn -I 

:F-: 
21.0:b: :F-: 

17440-41-7 :BeryllGi 1.0 !U: :F -I 
: 7440-43- 9 :Cadmium-: l5.0:-: :F -: 
:7440-70-Z :Calcium : 
:7440-47-3 :Chramiu~: 

12700:-: :F-: 
1o.o:u: :F -1 

i 7440-48-4 : Cuba1 t 1 8.O:U: 

: 7440-50-8 : CopperI:’ 

IF-I 
17.o:l3: :F -: 

I7439-89-6 : I r-on : 4760: -: IF -I 
:7439-92-l :Lead : 9.7:-i fF -: 
174r39-95-4 : Magnes i urn : 3(:1?(:, : B : :F-: 
174.3$--S&-5 iManganese: 26.0:-: :F -: 
i 7439-97-h i Me r-cur-y-: 0 I20 : u : i cv : 
: 74.4(3-(112-(3 : Nickel : 20 . 0 : u : :F 

:Fotassiuml 
-: 

: ?440-(29-7 1450 : B : :F’ -: 
:7762-49-Z :Selenium-! 1.0:u: :F -.: 
17440-22-4 :Silver : 3.o:l.J: :F -: 
I 7440-23-5 : Sod i urn , 1 15700: -: :F -: 
:7440-28-O : Thall ic: 1.o:u: :F-: 

: 74.48-62-2 ! Vanad i urn- : 4.0:B: :F’ -: 
I744(3-66-6 : Zinc I , 68.0:-: (F-i 
4 I I I 
I I ‘ 1-i 

, I I I - 
: : I : -: : I 

-.-I 

Color Before: COLORLESS Clar-ity Before: CLEAR- Tex tur-e: 

Calor After: COLORLESS Clarity After-: CLEAR- Artifacts: 

Comments: 

FORM I - IN 
ILMOZ. 1 



U .s. EPA - CLF 

1 EFA SAMFLE NO. 

INORGANIC ANALYSES DATA SHEET 
I t 4 
I 8 6-AS I 

Lab Name: HALL I BURTON-NUS contt-act : : 4 i 

Lab Code: HNUS- Case No. : BKHD- SAS No.: SDG No. : FKG% - 

Mat r i x (soi l/water-) : WATER 

Level (low/med): 

% Salids: 

Lab Sample ID: FZ25123- 

Date Received: 02/04/W 

(:I . (3 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

: : : : :. I 1 : 

:CAS No. I Analyte :ConcentrationlCI 4 :M : 

I : : : ,: ’ :- : 

:7429-90-S :Aluminum-1 84.0:BI :F' -: 
:7440-36-O :Antimony-! 10.0:u: :F -: 
: 7440-38-Z : Arsen ic I 2.01u: 
17440-39-3 :Sarium -! 

:F-: 
90.0:B: :P 

: Beryl lium: 
-: 

: 7440-41-7 i.ow: IF -: 
:744(3-43-C? (Cadmium ( 5.0:u: IP 

:7440-70-2 ICalcium~l 
-: 

108cm : -: : F-: 
:7440-47-Z : Chromium-: 10.0:u: fP -1 
:744(Z)-48-4 : Cabal t-i 8.0:U: If -: 
: 7440-50-8 : Copper : T3 (-j : .JL. - -: :F -: 
: 7439~ST-6 f I r-on : 6790 : -: :P -: 
17459-$2-l iLead : -- IO. 8: -: :F -.: 
: 7439-95-4 : Magnets i urn : 2730 : E i :P -- -: 
:7439-96-z I Manqanese : :F --- 54.0:-1 -: 
: 743$--$7-c, f Mer-cut-v : 

_- :! 3(-i : U i 
*- _.Li lcv: 

: 744(3-C:;2-!3 : Nick::e 1 : 20. r:? f u : ii= -- -f 
: 744(>-+9-7 :Fotassiuml 1.36O:bl : F-: 

:7782-49-Z ISelenium-: 1 . 0 : u ! :F -: 
f 744(I)-22-4 ( Si lver ! 7 0 : u f -2 . iP -: 
: 7440-2.3-5 : Sod i urn- I 13700 : -: :F’ -.: 
: 7440-28-Q : Tha 11 i urn-: 1 . (3 : CI : :F -: 
: 7440-62-2 I Vanad i urn : 4 I 0 : u : :F -- -.: 
i 7440-66-b I Z ini : ----. 154:-: :F-: 
9 1 I : , 

1-1 
4 I I - - -. 

/ I t I , , 1-1 ‘ : - 

Color Before: COLORLESS Clar-i ty Before: CLEAR- Tex tur-e: 

Color After: COLC)RLESS Clarity After: CLEAR- Artifacts: 

Cummen ts: 

FORM I - IN 
ILMCZ. 1 



/ !  /  

U.S. Ef=A - CLF 

I EPA SAMFLE NO. 

INORGWIIC ANALYSES DATA SHEET 
, 

? ’ I : 
: 6--ow 1 

Lab Name: HALL I ECIRTON-NUS Contract: : I 

Lab Code: HNUS- Case No. : BKHD~ SAS No.: SDG No. : FKG2- 

Matrix (soi l/water-) : WATER Lab Sample ID: F225122- 

Level (low/med): LOW- Date Received: Q2/04/93 

% Solids: 0 , 0 - 

Concentration Units lug/L or mg/kg dry weight): UG/L- 

: : ! : : : : 

:CAS No. i Analyte !Concentration:C:‘. 9 1fl : 

I : : : .: : -A- : 

I7429-90-5 I Aluminum-: 104:B: : F-: 

: 7440-36-O I Ant imony-! 10.0:u: :F -: 
: 7440-38-2 : Arsenic-I 2.o:u: :F-f 
! 7440-39-z f Bat-ium : 90.0:B: IF 

:7440-41-7 IBeryllium: 
-1 

1.0 I u : !F -: 
17440-43-9 : Cadmium-I !zi.oI-: fF -i 
I 7440-70-2 I Cd Ic i urn I 10400 : -: !F 

: Ch vom i urn-: 
-: 

! 7440-47-Z 10.0:lJt :F -: 
: 7440-48-4 : Cobal t-i 8.O:U: :F-: 

!7440-50-8 : Copper ! 36.(:,:-: :F -: 
: 74.X9-69-6 1 I t-on : 7570 : _ : :F -: 
:7439-92-l :Lead : -i2.71-: :F -I 
:7439-$5-L! :Magnesiuml 2&Z!:! : B : :F -1 
I743$-$6-5 : Manganese : 48.(:1: : --- --- IF-1 
;yq.Iy+y 7-6 i Mer~c~-ir~v : _ (11 . 2(:> ; J!J : : cv : 

) Nickel- -I 
-- 

: 744(~$-(~2-(~ 2f:, . i:, : u : if’ 
: 7440-W-7 I FotassG: 

-: 
j.3.3Q:B: :F -- -- -i 

:7782-49-2 ISelenium-: l.C:j:U! :F : 
: 7440-22 -4 iSilver--: 3 ” (1, : IJ : : F-II 
i 7448-23-5 i Sodium : 13400: -: :F -: 
I 744(I)-28-O : Tha I 1 iz-: 1 . (2 : u : i F-: 
1 744(3-62-Z! i Vanad i um-: 4 . (3 : u : :F -: 
f 7440~-&A-& I Z inc t I -- 101. : -: :F-I 
I I I L I , I i ‘ I 3 I -- -- - 
I i ‘ : t I t I r - -: -’ 

Color Before: COLORLESS Clari ty Hef tit-e: CLEAR- Tex tut-e: 

Color After-: CQLORLESS Clar-i ty Af tet-: CLEAK- Artifacts: 

Comments: 

FUF:M I’- IN 
ILM02.1 



: : : : : : : 

:CAS No. I Analyte :Concentration:C!‘, 4 ’ :M : 

I : : : : : I 
--- 

:7429-90-5 :Aluminum-: 893:i: : F-I 

I7440-34-0 : Antimony-: 10.0:u: :F -: 
: 7440-38-Z : Arsenic-I 2.9:s: : F-: 

17440-39-3 :Barium-: lO.O:B: :F‘ -: 
:744(3-41-7 :BeryLlium: 1.9:u: IF -: 
:7440-43-9 lcadmium-: 5.9:u: !F -: 
: 7440-70-Z : Calcium : 12t00 : -: : F-i 

:7440-47-3 :Chromium-: 10.0:u: IF -: 
: 7440-48-4 : Cobalt : 8.O:U: :F -: 
: 7440-50-S : Copper=: 7.0:E: :F -: 
: 74.39-W-6 : I t-on : 15EY3:-: IF -: 
: 74.39-92- 1 : Lead I 5.9:-: :F -:. 

:7439-95-4 fMagnesiuml 249(::I : 8 : :F 
-- 

-: 
; 7435‘-$&5 i Ma.n anpse ! g - 7 . tj : El I :F’-I 
; 74~~-S’-4 : t-ler~ccit-y~~: i] -(-I ; u ; . i -- I cv: , . , * - -- 

t 744(~1-T.r2-(~ : rx! i c k:e 1 : 2 (j . (1, : IJ : IF’-: - -- 
:Potassi.um ( 15Oil : B : :F'-: 

ISelenium-: 1 . 0 : u : :F -: 
: Si lvery-: 3 . t:J : IJ : :F-: 

: 
: 
I I 
4 , 

: 744(:,--09-7 

:77S2-4?-2 
: 7440-22-4 
: 7440-23-5 
: 744(:>-28-(3 
: 7441+42-2 
f 7440-64-4 

Sod 1 urn 1 
Thallium-: 

1430(:1 : -: :F -: 
1 . 9 : u : :F-: 

Van ad i urn : 4.O:UI :F’-: -- 
Zinc I i 24.<j:-: IF’-: 

I I 1 I , 

U.S. EPA - CLP 

1 EF’A SAMPLE NO. 

INaRGANIC ANALYStiS DATA SHEET 
t , ‘ 1 
: 7-AC , I 

Lab Name: HALL I JWRTON-NUS Con t rat t : I : 

Lab Code: HNUS- Case No. : BKHD- SAS No.: SeDG No. : FKG2- 

Matrix (sail/water) : WATER Lab Sample ID: F225120~ 

Level (Low/med): LOW Date Received: W/05/93 - 

% Solids: 9.0 - 

Concentration Units (q/L or mg/kg dry weight): UG/L- 

Color Before: CC1L.ORLESS Clarity Before: CLEAR- Tex tut-e: 

Color- Af tet’: CCILORLESS Clarity After: CLEAR- Artifacts: 

Comments: 

FORM I - IN 
ILM02.1 



, / 

cI.S. EPA - Cl-j= 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

: i & 
! 7-AS I c 

Lab Name: HALL IBURJON_NUS contr-act: : : 

Lab Code: HNUS-- Case No.: BKHD- SAS No.: SD8 No.: Pt::G2_ 

Matrix (soil/water): MATER Lab Sample ID: P225119- 

Level (low/med): LOW- Date Received: 02/05/93 

% Solids: t:, . 0 - 

Concentration Units lug/L ot' mg/kg dr-y weight): UG/L- 

: : t I I : : 
ICAS No. : Analyte :ConcentrationfCI 4 :M : 
: I t : : t I -I.-: -1 
:7429-90-S :Aluminum-: 143:B: IP-: 
:7440-36-O :Antimony-: 1o.o:u: :F-: 
17440-38-Z :Ar-senic : 2.o:ut :F-: 
:7440-39-3 iBarium -: ?l.o:B: :P -: 
17440-41-7 :Berylliuml 1.o:lJ: :F‘-: 
17440-43-9 :Cadmium ! 5.01u: :F-: 

:7440-70-Z :CalciumI: 10700 I-: :F-: 
:7440-47-3 :Chr%omium-: 10.0:u: :F -I 
:7440-48-4 :Cobalt-: 8.0:U: :F -: 
17440-50-8 iCopper- : 37.0:-: :F -.: 
: 74X9-8’?-6 : I ran : &370 :-: : P-I 

17439-92-l :Lead : 1E3.2;-: :F-t 
:7439--95-4 :Magnesium! 2680 : B : : F-I 

17439-9.5-5 i Manqanese i - -5l.O:-! :F -: 
:74.3$-$7-& : Mer-cur-v I t7 ._. . 20 : IJ [ : C’J : a- 
; 744Q-(32-Q : i\j icl;:e 1 I I 2(:, . (11 ; IJ : :F -: - -- 
: 744G--W-7 f Fo ta5s i urn : 1 35r:1 : 8: : F-1 
:7 782-49-Z :Selenium-: 1.o:u: :F -.: 
: 744(3-22-4 : S i lver- : .3. r:, i u : :F’-: 

:744&23-5 iSodium-: :F’ -: 
:7440-28-X) I Thall ium-: 

134fjt3: -: 
1 . (2 : u : : F-I 

; 744(3-..&2-3 : Vanad iurn-! 4 . (3 : u : :F -: 
: 7440-60-6 iZinc i 1.$5:-1 : F-: 

t f I I 9 
t I : -’ - > I - -_--- 
: I : 

I 
1-i 

I 1 
8 1 -’ 

Color- Before: COLORLESS Clar-i ty Befot-e: CLEAR- Texture: 

Color Aft-et-: COLclRLESS Clarity After: CLEAR- Artifacts: 

Comments: 

- 

FORM I - IN 
ILM02.1 



U.S. EPA - CLF 

1 EPA SAMPLE NO. 

FT”i 

INORGANIC ANALYSES DATA SHEET 
, t : , t 7-ow : 

Lab Name: HALLIEURTCIN-NUS Cuntract: I t I 

Lab Code: HN1JS-- Case No. : EKHD- SAS No.: SDG No. : FMG2- 

Matrix (sail/water): WATER 

Level (low/med): 

Lab Sample ID: F225118- 

Date Received: 92/05/?3 

% Solids: 9.0 - 

Concentration Units lug/L or mg/k.~ dry weight): US/L- 

I I : : : : ! 

:CAS No. : Analyte :Concentration:C: Q :M : 

: : : : : . : I 

: 7429-90-5 : Aluminum-: 115:& :F‘-: 

:7440-36-O (Antimony-: 10.0:u: :F -: 
: 7440-38-2 : Arsenic 1 2.9:u: :F -: - 
I 7440-39-3 : Bat-i urn : 91.0:E: :F -: 
I 7440-4 l-7 ! Bet-y1 liuml 1.0 IB! I :F -: 
:7440-43-T :Cadmium : 7.0:-: :F‘ -: 
i 7440-70-2 : Calc iurn-: 10500 : -: :F’ 
:7440-47-Z :Chromiux: 

-: 
1o.o:u: :F -: 

: 7440-48-4 : Cobal t : 8.0:U: :F -: 
: i440-54-S : Coppe t-1 f 26.0: -: :F -: 
: 74.39-89-6 : I t-on : 7580 : _ I : F-: 

:7439-92-l llead : 9.4:-i- IF -: 
:7439-95-4 :Magnesiuml rlLT(-) ; p,: LU4 - :F -: 
; 743$-9.5-5 1 Manganese: 46.0: : :F -1_1- -: 
; 7q.39--97-t ; Met-ctit-y : -0. 2(::# : IJ : I 1-e ‘Vi 
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Analytical Services l Aquatic Bioassay Testing l Aquatic Toxicity Reduction Evaluations 

AATCC Testing Services l NPDES Testing l Reporting 81 Data Handling Services 

PMN Aquatic Bioassay Evaluations 

Burlington 
Research Post Office Box 2481 l 615 Huffman Mill Road l (919) 584-5564 l Burlington, NC 27216-2481 

ANALYTICAL REPORT 

CUSTOMER: Baker Environmental WORK ORDER #: 93-02-097-01 
FACILITY: Coraopolis, PA 
REPORT TO: Steve Kretschman COLLECTED: 02/04/93 

RECEIVED: 02/05/93 
SAMPLE: MCB Camp Lejeune NC REPORTED: 02/15/93 

4-AC Grab 2/4/93 

PARAMETER METHOD STARTED ANALYZED RESULT 

LCSO, Fathead 48-Hour EPA600485013 02/05/93 02/08/93 > 100 x 



,-II c 
Burlington 

’ Research 

Analytical Sertiices l Aquatic Bioassay Testing l Aquatic Toxicity Reduction Evaluations 

AATCC Testing Services l NPDES Testing l Reporting & Data Handling Services 

PMN Aquatic Bioassay Evaluations 

Post Office Box 2481 l 615 Huffman Mill Road l (919) 584-5564 l Burlington, NC 27216-2481 

TEST 

TEST 

DATE 

DATE 

ACUTE TOXICITY DATA SHEET 
Page 2 of 3 

#: 9302097-01 SAMPLE: Baker Environmental 
4-AC Grab (After Carbon) 2/4 

ORGANISM: Pimephales promelas 

BEGUN: 2/s/93 TIME BEGUN: 1600 By: m 

ENDED: 2/7/93 TIME ENDED: 1500 By: mat 

1 Cha;;berlToxipant 

I 1 I 

I 2 I 

3 I 12.5 200 0 7.5 7.74 25.3 

4 I 12.5 200 0 

5 25 200 0 

6 25 200 0 

7 50 200 1 

8 50 200 1 

9 100 200 0 

10 100 200 2 7.5 7.98 25.9 

I  

Total Deaths D-0. PH Other Other 
Volume at 48hrs at 48hrs at 4,8hrs Temp 

mls 

200 0 3.5 7.68 25.1 

200 I 0 I 

Notes : High cont. @ 0 hr.: DO = 8.1 ppm pH = 9.36 
Temp. = 25.0 degrees C 



Ill c Analytical Services l Aquatic Bioassay Testing l Aquatic Toxicity Reduction Evaluations 

AATCC Testing Services l NPDES Testing l Reporting & Data Handling Services 

PMN Aquatic Bioassay Evaluations 

Burlington 
Research Post Office Box 2481 l 615 Huffman Mill Road l (919) 584-5564 l Burlington, NC 27216-2481 

ACUTE TOXICITY DATA SHEET 
Page 3 of 3 

TEST INFORMATION 

TEST #: 9302097-01 CLIENT: Baker Environmental 

SAMPLE: Baker Environmental 
4-AC Grab (After Carbon) 2/4 

NPDES #: n/a 

TEST ORGANISM: Pimephales promelas 

AGE OF TEST ORGANISM: 8, to 11 days of age 

TEMPERATURE-RANGE: 25 degrees C +/- 1 degree C 

TEST TYPE: 48 hour Pimephales promelas acute static 

DATE BEGUN: 2/5/93 TIME BEGUN: 1600 

DATE ENDED: 2/7/93 TIME ENDED: 1500 

END POINT OF TEST: Death or immobility after 48 hours. 

EFFLUENT PARAMETERS 

pH: 9.41 CHLORINE: n/a 

DISSOLVED OXYGEN: 8.45 ppm 

SPECIFIC CONDUCTANCE: 169 micromhos at 25 C 

TEMPERATURE: 1.6 degrees C COLOR: colorless 

OTHER: 

DILUTION WATER PARAMETERS 

DILUTION WATER: IR-Lake mixture LOT #: l-25L;2-21 

pH: 7.99 DISSOLVED OXYGEN: 8.65 ppm 

SPECIFIC CONDUCTANCE: 159 micromhos at 25 C 

HARDNESS: 46 ppm as calcium carbonate 

LAST COMPREHENSIVE DILUTION WATER CHEMISTRY: l/93 



‘! /  

BURLINGTON RESEARCH, INC. 
TRIMMED SPEARMAN-KARBER METHOD FOR CALCULATION OF 

EC50 AND LC50 VALUES IN BIOASSAYS 

DATE: 2/5/93 THROUGH 2/7/93 
WORK ORDER #: 9302097-01 
CHEMICAL: Baker Environmental (After carbon) 
SPECIES: Pimephales promelas 
DURATION: 48 HOURS 

RAW DATA 
CONCENTRATION( %) 12.5 25 50 100 

In CONCENTRATION 2.53 3.22 3.91 4.61 
NUMBER EXPOSED 20 20 21 20 

MORTALITIES 0 0 2 2 
The minimum required trim 90.0 is too large. 
The LC50 IS > 100 %, so SK is not calculable. 

REFERENCE: 
- M.A. HAMILTON, R.C. RUSSO, AND R.V. THURSTON. 1977. TRIMMED SPEARMAN-KARBER 

METHOD FOR ESTIMATING MEDIAN LETHAL CONCENTRATIONS IN TOXICITY BIOASSAYS. 
ENVIRON. SCI. TECHNOL. 11:714-719; CORRECTION 12:417 (1978). 



r-III c 
Analytical Services l Aquatic Bioassay Testing l Aquatic Toxicity Reduction Evaluations 

AATCC Testing Services l NPDES Testing l Reporting & Data Handling Services 

PMN Aquatic Bioassay Evaluations 

Burlington 
Research Post Office Box 2481 l 615 Muffman Mill Road l (919) 584-5564 l Burlington, NC 27216-2481 

ANALYTICAL REPORT 

CUSTOMER: Baker Environmental WORk ORDER #: 93-02-097-02 
FACILITY: Coraopolis, PA 
REPORT TO: Steve Kretschman COLLECTED: 02/04/93 

RECEIVED: 02/05/93 
SAMPLE: MCB Camp Lejeune NC REPORTED: 02/15/93 

4-AS Grab 2/4/93 

PARAMETER 

LC50, Fathead 48-Hour 

IiETHdD STARTED ANALYZED . 

EPA600485013 02/05/93 02/08/93 

RESULT 

> 100 x 



Analytical Services l Aquatic Bioassay Testing l Aquatic Toxicity Reduction Evaluations 

AATCC Testing Services l NPDES Testing l Reporting & Data Handling Services 

PMN Aquatic Bioassay Evaluations 

Post Office Box 2481 l 615 Huffman Mill Road l (919) 584-5564 l Burlington, NC 27216-2481 

ACUTE TOXICITY DATA SHEET 
Page 1 of 3 

TEST #: 9302097-01 SAMPLE: Baker Environmental 
4-AC Grab (After Carbon) 2/4 

TEST ORGANISM: Pimephales promelas 

DATE BEGUN: 2/s/93 TIME BEGUN: 1600 By: w 

DATE ENDED: 2/7/93 TIME ENDED: 1500 

Chamber Toxicant Total Volume Volume Volume 
# % Volume Dilution Toxicant Transfer 

mls, mls mls mls 

1 0 200 200 0 0 

2 0 200 200 0 0 

3 12.5 200 175 25 0 

4 12.5 200 175 25 0 

5 25 200 150 50 0 

6 25 200 150 50 0 

7 50 200 100 100 0 

8 50 200 100 100 0 

9 100 200 0 200 0 

10 100 200 0 200 0 

By: rnac 

# of 
Organisms 

Deaths 
at 48hrs 

0 

0 

0 

0 

0 

0 

1 

1 

0 

2 



. . I  JA. _I. 

Analytical Services l Aquatic Bioassay Testing l Aquatic Toxicity Reduction Evaluations 

AATCC Testing Services l NPDES Testing l Reporting & Data Handling Services 

PMN Aquatic Bioassay Evaluations ” II c 
ipl, Burlington 

Research Post Office Box 2481 l 615 Huffman Mill Road l (919) 584-5564 l Burlington, NC 27216-2481 

ACUTE TOXICITY DATA SHEET 
Page 1 of 3 

TEST #: 9302097-02 SAMPLE: Baker Environmental 
4-AS (Air Stripper) Grab 2/4 

TEST ORGANISM: Pimephales promelas 

DATE BEGUN: 2/s/93 TIME BEGUN: 1610 

DATE ENDED: 2/7/93 TIME ENDED: 1510 

By: ali 

By: mat 

Chamber Toxicant Total Volume Volume Volume 
# 

# of Deaths 
% Volume 

mls 
Dilution Toxicant Transfer Organisms at 48hrs 

mls ' mls mls 

1 0 200 200 0 0 10 0 

2 0 200 200 0 0 10 0 

3. 10 200 180 20 0 10 0 

4 10 200 180 20 0 11 1 

5 25 200 150 50 0 10 0 

6 25 200 150 50 0 10 0 

7 50 200 100 100 0 10 0 

8 50 200' 100 100 0 10 1 

9 75 200 50 150 0 10 0 

10 75 200 50 150 0 10 0 

11 100 200 0 200 0 10 0 

12 100 200 0 200 0 10 0 



I !  /  

Analytical Services l Aquatic Bioassay Testing l Aquatic Toxicity Reduction Evaluations 

AATCC Testing Services l NPDES Testing l Reporting & Data Handling Services 

PMN Aquatic Bioassay Evaluations 

Burlington 
Research Post Office Box 2481 l 615 Huffman Mill Road l (919) 584-5564 l Burlington, NC 27216-2481 

ACUTE TOXICITY DATA 8HEET 
Page 2 of 3 

TEST #: 9302097-02 'SAMPLE: Baker Environmental 

PimeDhales tmomelas 
&AS (Air StripDer) Grab 2/4 

TEST ORGANISM: 

DATE BEGUN: 2/5/93 TIME BEGUN: 1610 By: ali 

DATE ENDED: 2/7/93 TIME ENDED: 1510 By: mat 

Chamber Toxicant Total Deaths 
# % Volume at 48hrs 

mls 

0 I 200 I 

6 25 200 0 

7 50 200 0 

8 50 200 1 

D.O. PH 
at 48hrs at 48hrs 

7.4 7.85 25.5 . I 

.7.45 7.78 25.9 I 

7.5 7.64 25.3 I 

Other Other 
Temp 

Notes : High cone. @ 0 hr.: DO = 8.1 ppm = 7.52 
Temp. = 25.0 degrees C 



Analytical Services l Aquatic Bioassay Testing l Aquatic Toxicity Reduction Evaluations 

AATCC Testing Services l NPDES Testing l Reporting & Data Handling Services 

PMN Aquatic Bioassay Evaluations 

Burlington 
Research Post Office Box 2481 l 615 Huffman Mill Road l (919) 584-5564 l Burlington, NC 27216-2481 

ACUTE TOXICITY DATA SHEET 
Page 3 of 3 

TEST INFORMATION 

TEST #: 9302097-02 CLIENT: Baker Environmental 

SAMPLE: Baker Environmental 
4-AS (Air Stripper) Grab 2/4 

NPDES #: n/a 

TEST ORGANISM: Pimephales promelas 

AGE OF TEST ORGANISM: 8 to 11 days of age 

TEMPERATURE RANGE: 25 degrees C +/- 1 degree C 

TEST TYPE: 48 hour Pimephales promelas acute static 

DATE BEGUN: 2/5/93 TIME BEGUN: 1610 

DATE ENDED: 2/7/93 TIME ENDED: 1510 

END POINT OF TEST: Death or immobility after 48 hours. 

EFFLUENT PARAMETERS 

pH: 7.21 CHLORINE: n/a 

DISSOLVED OXYGEN: 8.6 ppm 

SPECIFIC CONDUCTANCE: 175 micromhos at 25 C 

TEMPERATURE: 2.8 degrees C COLOR: yellow-beige 

OTHER: 

DILUTION WATER PARAMETERS 

DILUTION WATER: IR-Lake mixture LOT #: l-25L;2-21 

pH: 7.99 DISSOLVED OXYGEN: 8.4 ppm 

SPEdIFIC CONDUCTANCE: 159 micromhos at 25 C 

HARDNESS: 46 ppm as calcium carbonate 

LAST COMPREHENSIVE DILUTION WATER CHEMISTRY: l/93 



BURLINGTON RESEARCH, INC. 
TRIMMED SPEARMAN-KARBER METHOD FOR CALCULATION OF 

f-l 
EC50 AND LC50 VALUES IN BIOASSAYS 

DATE: 2/5/93 THROUGH 2/7/93 
WORK ORDER #: 9302097-02 
CHEMICAL: Baker Environmental (Air Stripper) 
SPECIES: Pimephales promelas 
DURATION: 48 HOURS 

RAW DATA 
CONCENTRATION( %) 10 25 50 75 100 

In CONCENTRATION 2.30 3.22 3.91 4.32 4.61 
NUMBER EXPOSED 21 20 20 20 20 

MORTALITIES 10 10 0 
The minimum required trim 98.0 is too large. 
The LC50 IS > 100 %, so SK is not calculable. 

REFERENCE: 
M.A. HAMILTON, R.C. RUSSO, AND R.V. THURSTON. 1977. TRIMMED SPEARMAN-KARBER 
.METHOD FOR ESTIMATING MEDIAN LETHAL CONCENTRATIONS IN TOXICITY BIOASSAYS. 
ENVIRON. SCI. TECHNOL. 11:714-719; CORRECTION 12:417 (1978). 
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log t (min) 

-3.00 -2.00 -1 .oo 0.00 1 .oo 2.00 
0.88 1 .oo 

-0.12 0.00 5 
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A 
2 V 

x -1.12 -1 .oo 

-2.12 -2.00 
-2.55 -1.55 -0.55 0.45 1.45 2.45 

log 1 /Ua 

0 - Data 
+ - Type Curve 

Unconf. Elastic: beta = 0.001 

MATCH POINT SOLUTION 

t = 1 .OOOE-0002 Transmissivity (T) = 1.304E+0002 gpd/ft 

S = 1 .OOOE+OOOO Hydraulic Conductivity (K) = 5.215E+OOOO gpd/sq ft 

1 /Ua = 2.8 1 BE-0002 Storativity (S) = 6.872E-0002 

W(W B) = 7.586E-000 1 

WELL INFORMATION 

WELL IDENTIFICATION RW-1 

DATE OF AQUIFER TEST l/93 

AQUIFER THICKNESS (b) : 2.500E+OOOl ft 

DISCHARGE RATE (Q) : 1.500E+OOOO gpm 

PUMPING WELL RADIUS (r) : 2.500E-0001 ft 

DISTANCE OF OBSERVATION WELL FROM PUMPING WELL (d) : 2.500E-0001 ft 
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log t (min) 

-1.00 0.00 1 .oo 2.00 3.00 4.00 
0.67 0.00 

-0.33 
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-1.00 5 
u3 

c? ul 
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$ -1.33 -2.00 

-2.33 
-3.63 -2.63 -1.63 -0.63 

log 1 /Ua 

0 - Data 
+- Type Curve 

Unconf. Elastic: beta = 0.00 1 

MATCH POINT SOLUTION 

t = 1 .OOOE+OOOO Transmissivity (T) = 8.038E+0002 gpd/ft 

S = 1 .OOOE-000 I Hydraulic Conductivity (K) = 3.215E+OOO 1 gpd/sq ft 

1 /Ua =, 2.344E-0003 Storativity (S) = 4.06 1 E-0002 

W(Ua, B) = 4.677E-000 1 

WELL INFORMATION 

WELL IDENTIFICATION P-l 

DATE OF AQUIFER TEST l/93 

AQUIFER THICKNESS (b) : 2.500E+OOOl ft 

DISCHARGE RATE (Q) : 1.500E+OOOO gpm 

PUMPING WELL RADIUS (r) : 2.500E-0001 ft 

DISTANCE OF OBSERVATION WELL FROM PUMPING WELL (d) : 2.800E+OOOl ft 



P-Z 

log t (min) 

0.00 1 .oo 2.00 3.00 4.00 5.00 

0.35 
is? 
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E -0.65 

Match 
Point [xl 

1 .oo 

0.00 5 
u3 
w 

- 
2 V 

-1 .oo 

-1.65 I I I I -I -2.00 
-1.94 -0.94 0.06 1.06 2.06 3.06 

1.35 - 

log 1 /Ua 

0 - Data 
+ - Type Curve 

Unconf. Elastic: beta = 0.00 1 

MATCH POINT SOLUTION 

t = 1 .OOOE+OOO 1 Transmissivity (T) = 3.847E+0002 gpd/ft 
S = 1 .OOOE+OOOO Hydraulic Conductivity (K) = 1.539E+ODO 1 gpd/sq ft 
1 /Ua = 1.148E-0001 Storativity (S) = 8.67 1 E-0004 

WJa, 8) = 2.239E+OOOD 

WELL INFORMATION 

WELL IDENTIFICATION : P-2 
DATE OF AQUIFER TEST : l/93 
AQUIFER THICKNESS (b) : 2.500E-kOOO’l f t  
DISCHARGE RATE (Q) : 1.500E+OOOO gpm 
PUMPING WELL RADIUS (r) * 2.500E-0001 ft 
DISTANCE OF OBSERVATION WELL FROM PUMPING WELL (d) i 5.990E+OOO 1 ft 
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log t (min) 

0.00 1.00 2.00 3.00 4.00 5.00 
1.46 I I 1 I 1 .oo 

Match 

0.46 - 
Point [xI 

+ + + + + - 0.00 iy 
‘c;;‘ ul 

c? w 

Q 
$ s 

z -0.54 - - -1.00 

am 

-1.54 I I I I -2.00 
-2.78 -1.78 -0.78 0.22 1.22 2.22 

log 1 /Ua 

0 - Data 

+ - Type Curve 
Unconf. Elastic: beta = 0.00 1 

MATCH POINT SOLUTION 

t = 1 .OOOE+OOO 1 Transmissivity (T) = 4.956E+0002 gpd/ft 

S = 1 .OOOE+OOOO Hydraulic Conductivity (K) = 1.983E+OOO 1 gpd/sq ft 

1 /Ua = 1,66OE-0002 Storativity (S) = 4.89 1 E-0003 

W(Ua, B) = 2.884E+OOOO 

WELL INFORMATION 

WELL IDENTIFICATION 24-l 

DATE OF AQUIFER TEST l/93 

AQUIFER THICKNESS (b) : 2.500E+OOOl ft 

DISCHARGE RATE (Q) : 1.500E+OOOO gpm 

PUMPING WELL RADIUS (r) : 2.500E-0001 ft 

DISTANCE OF OBSERVATION WELL FROM PUMPING WELL (d) : 7.53OE+OOOl ft 
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log t (min) 

0.00 1 .oo 2.00 3.00 4.00 5.00 
I I I I 0.00 

- -1.00 5 
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m Q 

is 
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- -2.00 

I I I I -3.00 

0 - Data 

WELL INFORMATION 

\/ELL IDENTIFICATION 24-2 
‘ATE OF AQUIFER TEST l/93 
,QUIFER THICKNESS (b) : 2.500E+OOOl ft 
#ISCHARGE RATE (Q) : 1.500E+OOOO gpm 
UMPING WELL RADIUS (r) : 2.500E-0001 ft 
ISTANCE OF OBSERVATION WELL FROM PUMPING WELL (d) : 9.670E+OOOl ft 
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log t (min) 

0.00 1.00 2.00 3.00 4.00 5.00 

I I I I 0.00 

I I I I -3.00 

0 - Data 

WELL INFORMATION 

WELL IDENTIFICATION 24-3 

DATE OF AQUIFER TEST l/93 

AQUIFER THICKNESS (b) : 2.500E+OOOl ft 

DISCHARGE RATE (Q) : 1.500E+OOOO gpm 
PUMPING WELL RADIUS (r) : 2.500E-0001 ft 

DISTANCE OF OBSERVATION WELL FROM PUMPING WELL (d) : l.l87E+0002 ft 





CLIENT ORlGtNAL 

~~ HALLIBURTON NUS 
‘,iFy Environmental Corporation 

Environmental Luboratoties 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: BAI(ER ENVIRONMENTALI INC. /NMY CLEAN 
ADDRESS: 420 ROUSER mD 

CORAOPOLISr PA 15108- 
ATTENTION: MR. JOHN LOV+Y 

February 23, 1993 
Report No.: 00013686 

- Section A Page 22 

NUS CLIENT NO: 1600 0006 
WORK ORDER NO: 55830 

VENDOR No: 

Carbon Copy: 

SAMPLE ID: 8-OW IMTE !iiwLED: 05-fEB-93 
NUS SAMPLE NO: PO225115 DATE RECEIVED: 06-FEB-93 

P.O. NO.: CT0 s 19017 APPROVED BY: Joanne Simanic 

- I - - _  - - . . - - - - - - - - a  - -  - - - - - - -  - I__ - - - - - -  - - - - -  

TEST 

L!! CODE DETERMINATION RESULT WITS 
- - - - - - - - - - - - - - - - - - - - I______ _ - - _ _ _ - - - - - - - - - - - - - - I - - - - - - - - -  - - - - - - - - - - - - - - - - - - -  -me 

1 CICLPW 
2 DPACK 
3 GlO7W 

5 GlOOW 

CLEVELAND . HOUSTON 
12161 891-4700 (713) 488-1810 

T&L METALS & CLF DATA PACUGE 
CLP Data Package Delfverable 
BTEX PACKME 
1,2-dimethylbenzene CO-Xylenel 
1.3-dimethylbenzene, lr4-dimethylbenzene CM-/p-xylenesl 
benzene 
ethylbenzene 
methylbenzene EtOlMtel 
PURGEABLE HALOCARBONS 
l,l,l-trichloroethane 
1,1,2,2-tetrachloroethane 
1,1,2-trichloroethane 
1 ,l-dichloroethane 
l,l-dichloroethene Cl,l-dichloroethylenel 
1,2-dichlorobenzene Co-dichlorobenzenel 
1,2-dichloroethane 
1,,2-dichloropropane 
1.3-dichlorobenzene Im-dichlorobenzenel 
1,4-dichlorobenzene [p-dichlorobenzenel 
2-chloroethylvfnyl ether 
bromodichloromethane Edichlorobromomethanel 
bromomethane [methyl bromide3 
carbon tetrachlor ide 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [methyl chloride1 
cis-1,3-dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 

.. dichloromethane Cmethylene chloride1 

4 
c2 

3 
2 
9 

c2 
<2 
(2 
c2 

3 
c5 
(2 
(2 
(5 
(5 
c2 
(2 
c2 
c2 
c2 
(2 
(2 
(2 
(2 
(2 
c2 
(5 

. PITTSBURGH 
(412) 747-2580 
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CLIENT ORIGINAL 

&iii HALLIBURTON NUS 
g~~~~ Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: 00013686 

- Section A Page 23 

CLIENT N#lE: BAKER ENUIRDNNENT~XV INC. /NAVY CLEAN 
SAHPLE ID: 8-OU 

NUS SAMPLE NO: PO225115 

---------_-_--------------------~~----- ---------------__----------___________l___l__-- 

TEST 
LN CDDE DETERMINATION RESULT UNITS 

---,,,,,-,,,,~-,,-,,,,,,,,,,,,,,,,-~--------- ----------------_1----- 

tetrachloroethene Ctetrachloroethylenel 
: 

trans-1,2-dichloroethene Itrans-112-dichloroethyleneI 
c2 ug/L 

<4OD ug/L 

trans-lr3-dichloropropene c2 UgA 

tribroaonethane Cbromoforml c5 

trichloroethene Itrichloroethylenel 180 D 22 
trichlorofluoromethane 
vinyl chloride 

CDNNENTS: In the %TM analysis, a- and p-xylene co-elute on the capillary column. 
The concentration reported represents the sum of the two isomers. 
. 
Sample number P225115 exhibited high surrogate recoveries in both the 
primary and confirmational analyses. The high surrogate recoveries were 

due to a matrix interference. The Matrix interference also interferred 
with the confirmation of benzene. The benzene result from the primary 
analysis is reported. M/P-xylene was not observed in the confirmational 
analysis. The M/p-xylene result observed in the primary analysis was not 
reported. 
. 
"0" indicates that the result was obtained from an analysis performed 
at a secondary dilution. 

CLEVELAND . HOUSTON . 

(216) 891-4700 (713) 488-1810 
PITTSBURGH 
(412) 747-2580 



CLIENT ORIGINAL 

GbHALLIBURTON NUS 
‘y:J Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: oocJ13686 

Section A Page 24 

CLIENT NAME: BAKER ENUIRDNMENTALV INC. /NAVY CLEAN 
ADDRESS: 420 ROUSER ROAD 

CORADPOLIS, PA 15lW 
ATTENTION: MR. JOHN LOVELY 

Nus CLIENT NO: 1600 WOE 
WORK ORDER NO: 55830 

UENDOR NO: 

Car&on Copy: 

SAMf’LE ID: 8-AS DATE SAWLED: 05-FEB-93 

NUS SAWLE NO: PO225116 DATE RECEIVED: 06-FEB-93 

P.O. NO.: CT0 * 19017 APPROVED BY: Joanne Siruanic 

- - -  - - - - - - - - - - - - - - -_1_  - - - - - - -  - -m-e -  - - - -  

TEST 

LN CODE DETEMINATIDN RESULT WITS 
--------------------------------.----_---------------------~- -----------------P-w 

1 ACLPW TAL METALS & CLP DATA PACKAGE 
2 DPACK CLP Data Package Deliverable 
3 G107W BTEX PACKAGE 

lt2-dimethylbenzene co-xylenel 
1,3-dimethylbentener lt4-diraethylbenzene Cm-/p-xylenesl 
benzene 
ethylbenzene 
methylbenzene Ctoluenel 

5 GlclOW PURGEABLE HALOCARBONS 
l,l,l-trichloroethane 
Irl,2r2-tetrachloroethane 
1,1,2-trichloroethane 
l,l-dichloroethane 
l,l-dichloroethene tl~l-dichloroethylenel 
1,2-dichlorobenzene to-dichlorobenzenel 
lt2-dichloroethane 
1,2-dichloropropane 
1,3-dichlorobenzene tm-dichlorobenzenel 
1,4-dichlorobenzene Ep-dichlorobenzenel 
2-chloroethylvinyl ether 
brOMOdiChlOrOMeft\ane [dichlorobromomethanel 
bromomethane [methyl bromide1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [methyl chloride1 
cfs-1,3-dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
dichloromethane Cmethylene chloride1 

CLEVELAND . HOUSTON 
12 161 89 l-4700 (713) 488-1810 

5 
10 
2 

13 
13 

c2 
(2 
c2 
c2 
(2 
(5 
c2 
(2 
c5 
(5 
c2 
(2 
c2 
c2 
c2 
c2 
(2 
c2 
(2 
c2 
(2 
c5 

. PITTSBURGH 
(41’2) 747-2580 



! !  /  

CLIENT ORIGINAL 

&iWALLIBURTON NUS 
‘$$$@ Environmental Corporation 

5350 Campbells Run. Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

Environmental L.aboratories 

LMORATORY ANclLYSIS REPORT 

February 23, 1993 
Report No.: 00013686 

- Section A Page 25 

CLIENT NAME: BAKER ENWWNMENTAL~ INC. /NM CLEAN 
SMPLE ID: 8-6 

NUS SAHPLE NO: PO225116 

TEST 
LN CODE DETERHINATIDN RESULT WITS 

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

tetrachloroethene Ctetrachloroethylenel 
trans-lr2-dichloroethene ~trans-lr2-dichloroethylen~l 
trans-lV3-dichloropropene 
tribromomethane fbromoforml 
trichloroethene Ctrichloroethylenel 
trichlorofluoromethane 
vinyl chloride 

COMMENTS: In the BTEX analysis, III- and p-xylene co-elute on the capillary column. 

p: 
The concentration reported represents the sum of the two isomers. 

CLEVELAND 
(216) 891-4700 

. HOUSTON 
(713) 488-1810 - 

. PllXBURGH 
(412) 747-2580 



I!’ 

AEWALLIBURTONNUS 
‘yang Environmental Corporation 

Environmental Laboratories 

CLIENT ORIGINAL 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX i7058 

LABMIATORY ANALYSIS REPORT 

February 23, 1993 
Report r-40.: 00013686 
- Section A Page 26 

CLIENT NAME: BAKER ENVIRONHENTAL, INC. /NAUY CLEAN 
ADDRESS: 420 ROUSER ROAD 

CDRAOPDLISr PA 15108- 
ATTENTION: HR. JOHN LOVELY 

Nus CLIENT ND: 1600 0006 
WORK ORDER NO: 55830 

VENDOR No: 

Carbon Copy: 

SAnPLE ID: 8-AC DATE cYdar!PLED: 05-FEB-93 
NUS SAIIPLE NO: PO225117 DATE RECEIVED: 06-FEB-93 

P-0. NO.: CT0 + 19017 APPROVED BY: Joanne Siaanic 
I  

-.e--.e------------ -------------w 1-e------------- ------a.------ 

TEST 
LN CODE DETEfMNATION RESULT UNITS - 

-------------------_____I_____ ---I---- ------- ---mm- 

1 ACLPW TAL METALS & CLP DATA PACKAGE 
2 DPACK CLP Data Package DellWable 
3 G107w BTU: PACKAGE 

1,2-dimethylbenzene lo-xylenel 
lr3-dimethylbenzener 1,4-dimethylbenzene Cm-/p-xylenesl 
benzene 
ethylbenzene 
methylbenzene Ctoluenel 

5 GIOOW PURGEABLE HALOCARBONS 
l,l,l-trichloroethane 
1,1,2,2-tetrachloroethane 
lrlr2-trichloroethane 
l,l-dichloroethane 
lrl-dichloroethene Cl,l-dichloroethylenel 
1,2-dichlorobenzene Co-dichlorobenzenel 
lt2-dichloroethane 
1,2-dichloropropane 
1,3-dichlorobenzene Cm-dichlorobenzenel 
1,4-dichlorobenzene Cp-dichlorobenzenel 
2-chloroethylvinyl ether 
bromodichloromethane Cdlchlorobromomethanel 
bromomethane [methyl bromide1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [methyl chloride1 
cis-1,3-dichloropropene 
dtbromochloromethane 
dichlorodifluoromethfffethane 
dichloromethane Cmethylene chloride1 

c2 
c2 
<2 

3 
4 

c2 
<2 
c2 
(2 
c2 
<5 
c2 
(2 
c5 
(5 
c2 
<2 
c2 
c2 
c2 
<2 
(2 
<2 
c2 
<2 
c2 
(5 

CLEVELAND . HOUSTON 
(216) 891-4700 (713) 488-1810 

PITTSBURGH 
(412) 747-2580 



CLIENT ORIGINAL 

(~~:HALLIBURTON NUS 
W!~VJ Environmental Corporation 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

Environmental Laboratories 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: 00013686 

. Section A Page 27 

CLIENT NAME: BAKER ENVIRONMENTAL, INC. /NAVY CLEAN 
SAMPLE ID: 8-AC 

WS SAHPLE NO: PO225117 

--------------------_______l__________l_------------------------------------------- ---we-..- 

TEST 
LN CODE DETERMINATION RESULT UNITS 

tetrachloroethene Itetrachloroethylenel c2 q/L 
trans-1~2-dichloroethene Ctrans-lr2-dichloroethylenel =2 us/L 
trans-1~3-dichloropropene c2 ug/L 
tribromoaethane Cbromoforml c5 ug/L 
trichloroethene Ctrichloroethylenel (2 
trichlorofluoromethane c2 zg 
vinyl chloride (5 ugn 

COIWENTS: In the BTEX analysis, m- and p-xylene co-elute on the capillary column. 
. 
For sample number P225117, benzene and toluene were not observed in the 
confirmational analysis. The benzene and toluene results observed in the 
primary analysts were not reported. A low surrogate recovery was observed 
for this sample in both the primary and confirMationa analyses. The low 
surrogate recoveries were proabably due to the matrix. 

CLEVELAND . 

12161 891-4700 
HOUSTON 

(713) 488-1810 

. PITTSBURGH 
(412) 747-2580 



, /  /  

&WALLIBURTON NUS 
‘l:J Environmental Corporation 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

Environmental Laboratories 

LABORATORY ANALYSIS REPORT 

CLIENT NCHIE: 
ADDRESS: 

ATTENTION: 

Carbon Copy: 

SMPLE ID: 
NUS SAMPLE NO: 

P.O. NO.: 

BMER ENVIRONHENTAL, INC. /NAVY CLEAN 
420 ROUSER ROAD 
CGMOFOLIS~ PA 151G8- 
HR. JOHN LOVELY 

T% 
PO2251 14 
CT0 * 19017 

CLIENT of-%ltilNAL 

900 Gemini Avenue 
Houston, TX 77058 

February 23, 1993 
Report No.: DOD13686 

.Section A Page 20 

NUS CLIENT NO: 1600 DO06 
WORK ORDER NO: 55830 

VENDOR NO: 

DATE SAMPLED: 05-FEB-93 
DATE RECEIVED: OHEB-93 
APPROVED BY: Joanne Simantc 

v-e - - -a - -  - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - I  

TEST 

LN CODE DETERMNATION RESULT UNITS 
_I_____I_________________________I____________-----_-________---_--_- 

2 DPACK 
3 GlOM 

Pi L 

5 G3OOW 

CLEVELAND . HOUSTON 
(216) 891-4700 (713) 488-1810 

CLP Data Package Deliverable 
BTEX PACKdGE 
1,2-dimethylbenzene to-xylenel 
I,3-dimethylbenzener 1,4-dimethylbenzene IM-/p-XyleMI 
benzene 
ethylbenzene 
methylbenzene Ctoluenel 
PURGECIBLE HALOCARBDNS 
l,l,l-trichloroethane 
1,1,2,2-tetrachloroethane 
1,1,2-trichloroethane 
l,l-dichloroethane 
l,l-dichloroethene Elrl-dichloroethytenel 
lr2-dichlorobenzene Co-dichlorobenzenel 
1,2-dichioroethane 
1,2-dichloropropane 
1,3-dichlorobenzene Im-dichlorobenzenel 
1,4-dichlorobenzene Cp-dichlorobenzenel 
2-chloroethylvinyl ether 
bromodichloromethane Cdichlorobromomethanel 
bromoaethane [methyl bromide1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [methyl chloride1 
cis-1,3-dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
dichloromethane Cmethylene chloride1 
tetrachloroethene Ctetrachloroethylenel 

DONE 

13 
2 

<2 
(2 

6 

<2 
<2 
<2 
c2 
(2 
<5 
<2 
c2 
(5 
(5 
(2 
(2 
i2 
(2 
(2 
(2 
(2 
(2 
c2 
<2 
(2 
(5 
c.2 

. PITTSBURGH 
(412) 747-2580 



fir; HALLIBURTON NUS 
\-I/ Environmental Corporation 

Environmental Laboratories 

CLIENT NAflE: BAKER ENVIRONMENTALI 
SAMPLE ID: TB 

WS SAMPLE NO: PO225114 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

February 23, 1993 
Report No.: 00013686 

Section A Page 21 
LABORATORY ANALYSIS REPORT 

INC. /NAVY CLE&N 

TEST 
LN CODE DETERMINATION RESULT UNITS 

--------__---------_------------------------------ __-_---- ---e-w--- 

trans-lr2-dichloroethene ttrans-lr2-dichloroethylenel~ (2 WL 
trans-113-dichIoropropene <2 w 
tribromomethane Ebromoforml c5 ug/L 

trichloroethene Ctrichloroethylenel (2 UgiL 
trichlorofluoromethane (2 WL 
vinyl chloride (5 ug/L 

COMMENTS: In the BTEX analysis, m- and p-xylene co-elute on the capillary colon. 
The concentration reported represents the sum of the turn isomers. 
. 
For sample P225114, o-xylene and a/p-xylenes were not observed in the 
confirmational analysis. The results for these compouMs observed in the 
primary analysis were not reported. 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

. PITTSBURGH 
(412) 747-2580 



(ikE HALLIBURTON NUS 
\wv, Environmental Corporation 

Environmental Laboratories 

CLIENT N&HE: 
ADDRESS: 

(STTENTIDN: 

Carbon Copy: 

SAMPLE ID: TRIP I 
NW !MPLE NO: PO225131 

P.O. NO.: CT0 8 19017 

1, /  

5350 Campbells Run Road 
Pittsburgh, PA 15205 

CLIENT ORIGINAL 

900 Gemini Avenue 
Houston, TX 77058 

February 23r 1993 
Report No.: 00013086 

section A Page 53 
LABORATORY MMLYSIS REPORT 

BAKER ENVIRONMENTAL. INC. /NAVY CLEAN 
420 ROUSER ROClD 
CORAOPOLIS, PA 15108- 
HR. JOHN LOVELY 

NUS CLIENT NO: 1600 DO06 
UORK ORDER NO: 55830 

VENDOR NO: 

DATE SW: UnAvail 
DClTE RECEIVED: 06-FEB-93 
#PROVED BY: Joanne Simanic 

- - _ - - - - - - - - - - - - - - - - - _ - - - - - - ~ - - - - - ~ - - - - - - - - - - - - - - - - - - - ~ - - - -  - - - - - - - - - I I - - - I _ - -  

TEST 
u! CODE DETERMINATION RESULT UNITS 

-------_---_---11-------1----1---1_-11-----_---I-----------~-------- 

2 DPACK CLP Data Package Deliverable 
5 GIOOW PURGEABLE HALOCARBONS 

l,l,l-trichloroethane 
1,1,2r2-tetrachloroethane 
1,1,2-trichloroethane 
l,l-dichloroethane 
1, l-dichloroethene Cl, l-dichloroethylenel 
1,2-dichlorobenzene Co-dich!orobenzene3 
1,2-dichloroethane 
1,2-dichloropropane 
1,3-dichlorobenzene Cm-dichlorobenzenel 
1,4-dichlorobenzene Cp-dichlorobenzenel 
2-chloroethylvinyl ether 
bromodichloromethane Cdichlorobromomethanel 
bromomethane [methyl bromide1 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane (methyl chloride1 
cis-lr3-dichloropropene 
dibromochloromethane 
dichlorodifluoromethane 
dichloromethane Cmethylene chloride1 
tetrachloroethene ttetrachloroethylenel 
trans-1.2-dichloroethene Ctrans-lr2-dlchloroethylenel 
trans-lr3-dichloropropene 
tribromomethane Cbromoforml 
trichloroethene Ctrichloroethylenel 
trichlorofluoromethane 
vinyl chloride 

CLEVELAND . HOUSTON 
(216) 891-4700 (713)488-1810 

(2 
<2 
c2 
<2 
(2 
(5 
c2 
(2 
c5 
(5 
c2 
<2 
(2 
(2 
c2 
(2 
c2 
(2 
c2 
(2 
<2 
(5 
c2 
(2 
c2 
(5 
(2 
(2 
(5 

. PITTSBURGH 
(412) 747-2580 



CLICIY I WfiIc4lIYHL 

<lb; HALLIBURTON NUS 
wqr/ Environmental Corporation 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

Environmental Lubkztwies 

LABORATORY ANALYSIS REPORT 

February 23, 1993 
Report No.: 00013686 

_ Section A Page 55 

CLIENT NAME: BAKER ENVIRONHENTAL, INC. /NAVY CLEAN 
ADDRESS: 420 ROUSER ROAD 

CORAOFOLIS~ PA 15108- 
ATTENTION: HR. JOHN LDVELY 

NUS CLIENT NO: 1600 0006 
WORK ORDER NO: 55830 

VENDOR No: 

Carbon Copy: 

SAHPLE ID: TRIP 2 DATE SAHPLED: UnAvail 
WS SAflPLE NO: PO225132 DATE RECEIVED: 0%FEB-93 

P.O. NO.: CT0 a 19017 APPRWED BY: Joanne SiaMnic 

w-e- - -  - - ^ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  ___-- -__-- - - - - - - - - - - - - -~ - - - - - - - - - - - m - - - - - - - e  

TEST 
LN CODE - DETERMINATION RESULT UNITS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - 1 _ _  - - - - - - - - - - - - - - - -  w-- - - -m - -  

2 DPACK CLP Data Package Deliverable 
3 G107W BTEX PACKAGE 

1,2-dimethylbenzene lo-xylenel c2 WV- 
1,3-dimethylbenzeneV1,4-diniemylbenzene C#-/p-xylenesl c2 UgA 
benzene c2 ug/L 
ethy Ibenzene (2 UgA 
methylbenzene Ctoluenel c2 W- 

COHHENTS: In the BTEX analysis, m- and p-xylene co-elute on the capillary column. 
The concentration reported represents the sum of the two isomers. 

CLEVELAND 
(2 16’) 89 l-4700 

. HOUSTON 
(7131 488-l 810 

. PI-l-!-SBURGH 
(412) 747-2580 

.  I -  1. - - I  





I ,  I  :  

- FIELD TEST BORING RECORD 
PROJECT: 
S.O.NO.: 19017- sb-S12~U 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

BORING NO.: Rw-/ 
NORTH: 
TOP OF PVC CASING: 

TOP OF 
CASING 
WATER 
DEPTH 

V-0 
SPLIT 

SPOON CASING ) AUGERS 1 &%‘EL 
PROGRESS 

VT) DATE TIME WEATHER 

SIZE (DIAM.) 

LENGTH 

TYPE 

HAMMERWT. 
I I I 

STICK UP 

DRILL RECORD 

;a( 

I 

rY 

(E 

F 
;af 

SPl 
5lOV 

Pet 

OS 

Classification 

(Grain Size, Principal 

Constituents, Etc.) 

Consist. 

Or 

Density 

Moisture Content, 

Organic Content, 

Plasticity, and 

Other Observations 

Lab 

Clas! Color 
amp. 
Rec. 

(Ft. aassification 
(Name, Grain Size, Principal 

CcmMuen& f tc) 

Pen 
Rate 

BAKER REP.: c /dw 

BORING NO.: rQu,-/ SHEET/OF2- 



I !  

FIELD TEST BbRlNG RECORD 

PROJECT: 
S.O.‘NO.: I90/7-5sserv BORING NO.: 

DRILL RECORD VISUAL DESCRIPTION 

5 SPT 
Lab. Classification Consist. Moisture Content, 

O Samp’e Samp. *Fey Class.. 
O&anic Content, S 

I ID 
(Grain Size, Principal Color or 

0 Rec. Constituents, Etc.) Oensity 
Plasticity, and 

0 E 

L - 0.5’ ’ L 
E Other Observations L E 
P - V 
T Type - 

(Ft. 

& RQD 
A 

Ii : (;; 
Weathering, Bedding. 

%I (ft. 
pen. PID ClasGfication 

Rate 
, 

C @pm, 
No & Xl 

(Name, Grain Size, Principal Color Hardness 
Ftacturing, and Other 

: : 
c 

K 
Samp.) 

Constituents, Etc.) Observations 
K :: 

SjfhlD, Fhe ~/arUd, Mc?b . Luer 
l- Lfm&z s/c &=7 b=: 

2- 

3- 

O- 

l- 

2- 

4- 
J 

5------- 
35-0 

EN=-?= lssmiti A-r 25x3 FE-dzr 
6 

3- 

7 

,:; 

8 

1 g- i - 

O- i 
. 

A 

DRILLING CO.: ff#Rb/AJ -/q L&z z&c. BAKER REP.: d J4focp 
DRILLER: -,/,p fi’b/&~ BORING NO.: SHEET+OF& m-/ - 

I--, 



- FIELD TEST BORING RECORD 
PROJECT: 
5.0. NO.: ,90/T- 549 -SRAJ 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

BORING NO.: P-, 
NORTH: 
TOP OF PVC CASING: 

WEATHER 

TOP OF 
CASING 
WATER 
DEPTH 

VT) 

RIG: is-80 

PROGRESS 
VT) DATE TIME 

INS7FluED 76 24.0 f=I; 

DRILL RECORD VISUAL DESCRIPTION 

:onsist. 

Or 

Density 

SPT 
‘lows 

Per 
0.5 

Classification 

(Grain Size, Principal 

Constituents, Etc.) 

amp1 

ID 

we - 

(loi 

NO’ 

amp. 

Lab. 
Class 

amp. 
Rec. 

(Ft. 
& 

%I 

P 
T 

H : 
C 
K 

l- 

2 

3- 

4- 

5 

6- 

7 

8- 

9- 
-a 

Pen. PI0 

Rate 3PN 

uassificatkm 

(Name, Grain Size, Principal 

Constituents, f tc) 

Weathering, Bedding, 

Fracturing, and Other 

Observations 
cd0 ia rdnesj 

A. 

AN 

AA 

).o 
2.0 

50% 

DRILLING CO.: /-La rdl rc- t-1 ok= ZjIiiL BAKER REP.: xcue 
, 

DRILLER: t+vcc I<ecr\afi BORlNG NO.: F-1 SHEETIOF 1, 



,_. 1: r/-s 

FIELD TEST BORING RECORD 

PROJECT: 
5.0. NO.: I9617 - so -SRI4 BORING NO.: b\ 

DRILL RECORD VISUAL DESCRIPTION 

5 SPT Classification Consist. 
Moisture Content, 

0 Sample 
lab. 

Samp. “Fey Class.. 

S 

I IO 
(Grain Size, Principal Color Or 

Organic Content, 

0 L - Rec. o S. Constituents, Etc.) Density 
Plasticity, and 

0 E 
’ L 

E Other Obsenrations L E 

P - 
T Type- 

(Ft. v 

H ii $2 
& RQD 

o/a) (ft. Pen. PI0 Classification Weathering. Bedding. R ‘: 

; No & Xl 
Rate (PPm: (Name, Grain Size, Principal Color Hardness 

Factuhg, and Other 
0 
C 

Constituents, Etc.) Observations K A 
Samp.) N 

go 4 
se, l=cbu grace, 

l- &e l&l& SlLT 
dr4 f&c bJbr 

sb% $ 
2 

L 

8- 
A.N. 

9- 

2 

3- 

4 

s- 

a 

-~ 

-9- 
\ 

O- 
. 

I . 

DRILLING CO.: + bmlN- Via??~ L 

DRILLER .: @i&+5 KeeM4 

BAKER REP.: -?ikve 

BORING NO.: P-1 SHEET d OF A -- 



FIELD TEST BORING RECORD 
PROJECT: 
5.0. NO.: 19017- so-SnN 
COORDINATES: EAST: _ 
ELEVATION: SURFACE: 

BORING NO.: p-2 
NORTH: 
TOP OF PVC CASING: 

PROGRESS 

RIG: 73-80 TOP OF 
CASING 
WATER 
DEPTH 

(F-0 
SPLIT CORE 

SPOON CASING AUGERS BARREL DATE (FT) WEATHER TIME 

SIZE (DIAM.) 1 3 ,na I $Lko Ff ‘-29-93 &Am=4 ( SVNN~ 

am 1 5Ft 1 LENGTH 

TYPE 

HAMMERWT. 

FALL 

STICK UP 

I VISUAL DESCRIPTION DRILL RECORD 

am 

Ret 

(Ft 
& 

%: 

SPT 
310w 
Per 

0.5’ 

Classification 

(Grain Size, Principal 

Constituents, Etc.) 

;amp 
ID 

- 

JYw 

(!iOi 

NO, 

;amp 

Lab 
Clas: 

E 
P 
T 
H 

- 

PI0 

PPfi 

C/assifka tion 

(Name, Grain Size, Principal 

Constituents, Etc.) 

Weathering, Bedding, 
: 

Yardness 
Fracturing, and Other C 

Observations K 

Pen 

Rah 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

a- 

9- 
I 

DRILLING CO& rdc-w - t ioekc SC. BAKER REP.: 3. h-p 
-- 

DRILLER: .ldbVl khan BORING NO.: ‘p-3 SHEET t OF* 



‘! ,  

FIELD TEST BORING RECORD 

PROJECT: 
S.O:NO.: I9017 -so - sehl BORING NO.: P-a 

ii 
- 

iarr 
IC 

- 

TYF 

(E 

Ng 
iarr 

I VISUAL DESCRIPTION 

;arrq 
Rec. 

(Ft. 

I3 
%) 

DRI 
\ 

S 
0 : 
I 
L 

:: 
C 
K 

Lab 
Ilass 

,nsist. -T 01 

ensity 1 C 
D 
E 
P 
T 
H 

Classification 

(Grain Size, Principal 

Constituents, Etc.) 

Maisture Content, 

Organic Content, 

Plasticity, and 

Other Observations 

Weathering, Bedding, 

Fracturing, and Other 

Observations 

:olor 

PI0 

)Pn 
Uassifka tion 

(Name, Grain Size, Principa/ 

Constituents, Etc.) 

Pen 
Rate war srdness 

- 

l- 

2- 
- 

3- 
- 

4- 

5- 

6- 

7- 

8- 

9- 

O- 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

;r-ey 

21 
: 

- 

DRILLING CO.: d a&R/Al - -*c . 

DRILLER: 72. O\/Ct!? g&E&W 

BAKER REP.: ZGLP 

BORING NO.: p-2 SHEET d OF-2 -- 



‘i / 

m l7gj$&ttmti ABOVE GRADE TYPE II MONITORING WELL 

.:OJECT No.: /%‘/7 -n -&?vl DATE STARTED: /-a79 -93 
PROJECT NAME: DATE COMPLETED: /-29-9s 
WELL No.: DATE DEVELOPED: I’-& -93 
DRILLING CO.: DEVELOPMENT METHOD: .- 

r CONCRETE PAD 

PROTECTIVE 
SLEEVE WITH 
LOCKING CAP 

3 PROTECTIVE STEEL 
EIOLLAROS (TYP.) 

HEIGHT OF 

1 ( 
RISER 
35ft -. 

DIAMETER OF 
WELL CASING 

6 ill. 

TYDF nr 
LENGTH 
OF 

SIIL “ I  

WELL MATERIAL 
*a/d/LESS STE&L 

. , 

. . 

. . 

. _ p! . 
d 
. . . . 

~ 

+ ;’ 

y: 
. . 

. . -.r . . 
.: . 
‘. t.:’ 
‘:r : 
. :; 
; “.. 

:: .: i 

I RISER 
a- 

/Off. 
, 

TOTAL 
LENGTH 
OF 
n,rA C~t3,~~~ 

t 
_I - .  - . . .  

DEPTH TO 
BENTONITE 3.5 ft. I 
DEPTH TO 
FILTER PACK 23 ft. 

DIAMETER OF 
BOREHOLE 

j-0 it. 

DRILLING METHOD 

/g&4. 

SCREEN SIZE: O*Ol in. I 

SCREEN INTERVAL BELOW GRADE: 
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1.0 INTRODUCTION 

This report documents the Sewer Capacity Study for the Hadnot Point Industrial Area (HPIA) 

at Marine Corps Base (MCB) Camp Lejeune located in Onslow County, North Carolina. This 

study is based on the Remedial Design Project Plans for the Interim Remedial Action (IRA) of 

the Shallow Aquifer at the HPIA, as documented in the Final Record of Decision (ROD) for the 

HPIA Operable Unit (Baker, September 17,1992X 

This study was completed pursuant to the Revised Implementation Plan and Fee Proposal for 

Remedial Design Support Studies for the IRA of the Shallow Aquifer at the HPIA, MCB Camp 

Lejeune, Contract Task Order 001703 under the LANTDIV Clean Program, Contract N62470- 

89-D-4814. 

1.1 Objective of the Study 

The objective of this study is to collect and evaluate information to determine the capacity and 

current usage of the sewer lines proposed for transporting treated groundwater from the two 

planned groundwater treatment systems located within the HPIA to the HPIA Sewage 

Treatment Plant (STP). This study will provide accurate sewer line usage rates in order to 

evaluate whether the sewer lines can handle the proposed groundwater pumping rate of 

between 40 gpm to 160 gpm. 

1.2 Site Description 

The HPIA, constructed in the late 193Os, was the frost facility at MCB Camp Lejeune. It was 

comprised of approximately 75 buildings and facilities including maintenance shops, gas 

stations, administrative offices, commissaries, warehouses, storage yards, and a dry cleaning 

facility. 

Baker Environmental, Inc. (Baker) conducted an IRA Remedial Investigation (RI) and 

Feasibility Study (FS) for the HPIA during 1991-1992. These studies focused on the shallow 

groundwater aquifer beneath the HPIA and were based solely on data generated during 

previous field investigations. The investigations identified two contaminated groundwater 

plumes in the shallow aquifer at the HPIA, as shown on Figure l-l. The FS identified seven 

alternatives for limiting the migration of the contamination in the shallow aquifer and 

reducing the concentrations of contaminants in the groundwater. 

1-l 
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The selected interim remedial action for the shallow aquifer, as documented in the ROD, is 

groundwater pump-and-treat systems located at the HPIA near each contaminated plume. 

This IRA will be part of an overall remedy for the HPIA site which will attain protectiveness 

for the entire operable unit. Each treatment system will employ on-site treatment via air 

stripping and discharge of the treated groundwater to the sanitary sewer system for final 

discharge from the HPIA STP. The proposed locations of the treatment systems, as well as the 

proposed sewer lines to be used to convey groundwater to the STP and the flow meter locations 

for this study, are also shown on Figure l-l. 

The estimated flow to be added to the sanitary sewer system will come initially from four 4- 

inch wells installed at each of the two groundwater plumes and pumped at a rate of two to five 

gpm. These initial wells may contribute up to 20 gpm of groundwater flow to the sanitary 

sewer system from each contaminated plume. Additional wells may be added to the system as 

dictated by groundwater monitoring results. The maximum groundwater flow to be added to 

the sanitary sewer system is estimated to be 80 gpm from each contaminant plume, or a total 

of 160 gpm. 

The sanitary sewer system conveys sanitary wastewater from both residential and industrial 

areas to the HPIA STP. The sewer lines are constructed of vitrified clay pipe and range in size 

from 8-inch at the northernmost (and upstream) portion of the sewer system to 36-inch at the 

inlet to the STP. The HPIA STP, located south of the HPIA area, has an operating capacity of 

8 million gallons per day (MGD). The STP is a biological treatment system consisting of an 

aerated equalization lagoon, primary clarifiers, trickling filters, secondary clarifiers, chlorine 

contact chamber, anaerobic digesters, and sludge drying beds. 

Final discharge of the treated groundwater from the HPIA STP is into the New River. The 

Environmental Protection Agency and the State of North Carolina Department of 

Environment, Health and Natural Resources (DEHNR) have concurred with the selection of 

this interim remedial alternative. 

, 
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2.0 FLOW MONITORING 
1 

2.1 Meter Installation and Monitoring 

Flow monitoring was accomplished by installing a “Marsh-McBirney” Model 260 open channel 

flow meter in three key manholes. The flow meter was linked to a sensing device that 

monitored velocity and fluid level in the open channel pipe entering the manhole at 

predetermined time intervals. The meter recorded velocities and fluid levels and calculated 

flow. This data was then averaged and recorded by the meter at 30 minute intervals. Flow 

monitoring began on December 8,1992 and continued through December 29,1992. 

The manholes selected for flow monitoring are shown on Figure l-l. These manholes were 

selected because of their location near the point of greatest existing flow in the smallest 

diameter line which could service the probable tie-in location for the groundwater treatment 

systems. Flow meter No.1 (FM-l) was installed in the 12-inch line entering the unmarked 

manhole between MH 806 and MH 807, just north of Birch Street. The tie-in to the sanitary 

sewer system from the treatment system for the northernmost contaminated plume will most 

likely be at an upstream point along this 12-inch line. Flow meter No. 2 (FM-2) was installed 

in the X-inch line entering MH 115, which is downstream of the probable tie-in location for 

the treatment system for the southernmost contaminated plume. Although possible metering 

locations further downstream along this line carry more flow from contributing residential 

areas, an increase in pipe diameter and slope compensates for this additional flow. Flow meter 

No. 3 (FM-3) was installed in the 8-inch line entering MH 881 in the alley south of the 900 

series buildings, This location was selected to provide flow information in the event that the 

remedial design process relocates the proposed northernmost treatment area north towards 

Sneads Ferry Road or determines that a more appropriate tie-in location for the northernmost 

treatment system is into this 8-inch line to avoid trenching across Michael Road. 

2.2 Rainfall Monitoring 

Camp Lejeune is influenced by mild winters and humid summers with elevated temperatures. 

Rainfall averages more than 50 inches per year. The winter and summer months are typically 

the wet seasons. 

Cumulative rainfall totals were monitored during the flow monitoring activities at the base 

using a self emptying, remote indicator, rain gauge mounted to the roof of the Baker office 

2-l 



trailer. To supplement this effort, daily rainfall data was obtained from the Marine Air 

Station in Jacksonville. 

Total rainfall during the period recorded, December 8 through December 29,1992, averaged 

3.75 inches, with the majority of it falling during one rainfall event on December l&1992. 
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3.0 CAPACITY REPORT 

3.1 Line Capacities 

Table 3-l presents the calculated line capacities for the three line segments of the HPIA sewer 

system which were monitored during this study. The calculations for flow are based on 

Manning’s equation for maximum flow in open pipes, using a depth to diameter at 93.8 percent 

and the specific n value for the identified type of pipe (vitrified clay). 

3.2 Observations 

During the installation of the flow meters, a large amount of sediment build-up was observed, 

particularly in the S-inch line running along the alley behind the 900 series buildings. This 

sediment extended upstream into the pipes as far as could be observed. The depth of sediment 

in the l&inch pipe at MH 115 and the 12-inch pipe at the manhole between MH 806 and 

MH 807 was approximately 2 inches. The depth of sediment in the S-inch pipe at MH 881 was 

4 inches. The only useful data acquired from the meters are flow level readings, perhaps as a 

result of irregular hydraulic conditions resulting from this sediment buildup or other 

undefinable conditions. The level data have been converted by equation to produce estimated 

flow quantities, as shown in Table 3-1. 

3.3 Monitoring Results 

Table 3-l provides selected data acquired during the flow monitoring period. For each day of 

monitoring, the maximum depth of flow for the AM period and the PM period is shown, along 

with the time of occurrence. Using Manning’s equation, depth of flow has been converted to 

flow in cfs, and subtracted from the calculated line capacity to determine the excess capacity 

remaining in the pipe to accommodate the addition of flow from the groundwater pump-and- 

treat system. Excess capacity is presented in cubic feet per minute and gallons per minute. 

As shown in the table, under normal operating conditions there is on average 25 GPM of 

excess capacity in the S-inch line at MH 881,270 GPM of excess capacity in the la-inch line at 

MH 806.5, and 327 GPM of excess capacity in the l&inch line at MH 115. Under normal 

operating conditions the sewer system is flowing at a maximum of 86 percent of capacity at 

MH 881,50 percent of capacity at MH 806.5, and 53 percent of capacity at MH 115. 
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Table 3-l 
Flow Monitoring Results 
MH 881- 8 Inch Diameter Pipe 

DATE 
PEAK 
TIME DEPTH 

(IN) 

OS-Dee 05:24 PM 5.80 
09-Dee 09:54 AM 5.90 
09-Dee lo:24 PM 6.40 
lo-Dee 11:54 AM surcharge 
lo-Dee 02:54 PM surcharge 
11-Dee 10:54 AM 6.00 
11-Dee 09:24 PM 6.60 
12-Dee 1254 AM 6.00 
12-Dee 12~54 PM 5.70 
13-Dee 01:24 AM 5.60 
13-Dee 06:54 PM 5.60 
16Dec 01:24 AM 6.10 
14-Dee 11:54 PM 6.80 
15-Dee 07:24AM 6.20 
15-Dee 04:54 PM 5.90 
16-Dee 01:54 AM 6.60 
16-Dee 12:24 PM 6.00 
17-Dee 11:54 AM 6.20 
17-Dee 01:24 PM 5.80 
l&Dec 11:24 AM 6.00 
18-Dee 03:54 PM 6.40 
19-Dee 11:54 AM 6.40 
19-Dee 12:24 PM 6.00 
20-Dee 01:54 AM 5.90 
20-Dee 05:54 PM 5.90 
21-Dee lo:54 AM 6.00 
21-Dee 12~54 PM 5.80 
22-Dee 11:54 AM 6.30 
22-Dee 01:24 PM 5.90 
23-Dee 03:54 AM 6.10 
23-Dee 09:24 PM 6.30 
24-Dee 09:24 AM 6.20 
24-Dee 08:24 PM 5.70 
25Dee 09:54 AM 5.70 
2.5Dee 04:24 PM 5.80 
26-Dee 12:24 AM 6.30 
26-Dee 02:54 PM 5.70 
27-Dee 04:24 AM 5.90 
27-Dee 06:24 PM 5.70 
28-Dee 07:54 AM 5.80 
28-Dee 07:24 PM 5.90 
29-Dee lo:54 AM 6.20 . 

LINE 
FLOW CAPCITY 

(CFS) (CFS) 

0.30 0.36 
0.30 0.36 
0.33 0.36 
n/a n/a 
n/a n/a 
0.31 0.36 
0.34 0.36 
0.31 0.36 
0.29 0.36 
0.28 0.36 
0.28 0.36 
0.31 0.36 
0.35 0.36 
0.32 0.36 
0.30 0.36 
0.34 0.36 
0.31 0.36 
0.32 0.36 
0.30 0.36 
0.31 0.36 
0.33 0.36 
0.33 0.36 
0.31 0.36 
0.30 0.36 
0.30 0.36 
0.31 0.36 
0.30 0.36 
0.33 0.36 
0.30 0.36 
0.31 0.36 
0.33 0.36 
0.32 0.36 
0.29 0.36 
0.29 0.36 
0.30 0.36 
0.33 0.36 
0.29 0.36 
0.30 0.36 
0.29 0.36 
0.30 0.36 
0.30 0.36 
0.32 0.36 
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EXCESS EXCESS 
CAPACITY CAPACITY 

0 (GPM) 

0.07 30.4 
0.06 27.6 
0.03 14.9 
nla n/a 
n/a n/a 
0.06 24.9 
0.02 10.6 
0.06 24.9 
0.07 33.2 
0.08 36.2 
0.08 36.2 
0.05 22.2 
0.02 6.9 
0.04 19.7 
0.06 27.6 
0.02 10.6 
0.06 24.9 
0.04 19.7 
0.07 30.4 
0.06 24.9 
0.03 14.9 
0.03 14.9 
0.06 24.9 
0.06 27.6 
0.06 27.6 
0.06 24.9 
0.07 30.4 
0.04 17.2 
0.06 27.6 
0.05 22.2 
0.04 17.2 
0.04 19.7 
0.07 33.2 
0.07 33.2 
0.07 30.4 
0.04 17.2 
0.07 33.2 
0.06 27.6 
0.07 33.2 
0.07 30.4 
0.06 27.6 
0.04 19.7 
AVG 25 



Table 3-l (continued) 
Plow Monitoring Results 
MH 806.5 - 12 Inch Diameter Pipe 

DATE 
PEAK 
TIME DEPTH 

(IN) 

FLOW 
0 

LINE EXCESS 
ZAPACITY CAPACITY 

0 0 

OS-Dee m49AM 7.63 0.83 1.22 
OS-Dee 12~19 PM 4.93 0.61 1.22 
09-Dee 05:49AM 6.63 0.67 1.22 
09-Dee 12:49 PM 5.63 0.58 1.22 
lo-Dee 06:19 AM surcharge n/a n/a 
lo-Dee 12~19 PM surcharge n/a n/a 
11-Dee 11:49AM 6.63 0.67 1.22 
11-Dee lo:49 PM 5.93 0.57 1.22 
12-Dee 05:49AM 5.93 0.57 1.22 
12-Dee 03:49 PM 5.73 0.58 1.22 
13-Dee 03:19 AM 5.73 0.58 1.22 
13-Dee 02~49 PM 6.13 0.59 1.22 
14-Dee 02:19AM 6.33 0.62 1.22 
14-Dee 01:19 PM 6.33 0.62 1.22 
15Dec 0919 AM 6.83 0.70 1.22 
15Dec 12~19 PM 5.63 0.58 1.22 
16-Dee 08:49AM 7.03 0.73 1.22 
16-Dee 11:49 PM 5.33 0.59 1.22 
17-Dee 05:49 AM 6.63 0.67 1.22 
17-Dee O&49 PM 5.83 0.57 1.22 
1%Dee 04:49 AM 7.23 0.76 1.22 
18-Dee 12:49 PM 6.23 0.60 1.22 
19-Dee 06:19 AM 6.23 0.60 1.22 
19-Dee 05:49 PM 5.83 0.57 1.22 
20-Dee 03:49 AM 5.73 0.58 1.22 
20-Dee 03:49 PM 5.73 0.58 1.22 
21-Dee 07:19 AM 5.93 0.57 1.22 
21-Dee 01:49 PM 5.93 0.57 1.22 
22-Dee 07:19AM 6.93 0.72 1.22 
22-Dee 05:19 PM 6.33 0.62 1.22 
23-Dee 03:49 AM 7.23 0.76 1.22 
23-Dee 09:19 PM 5.33 0.59 1.22 
24-Dee 02:49 AM 5.83 0.57 1.22 
24-Dee 09:19 PM 5.33 0.59 1.22 
25Dec 03:19 AM 5.63 0.58 1.22 
2.5Dee 03:19 PM 5.63 0.58 1.22 
26-Dee 03:19 AM 5.53 0.58 1.22 
26-Dee 08: 19 PM 5.03 0.61 1.22 
27-Dee 12: 19 AM 5.13 0.60 1.22 
27-Dee 07:19 PM 5.53 0.58 1.22 
2%Dee 04:49 AM 6.23 0.60 1.22 
28-Dee 12:49 PM 5.43 0.59 1.22 
29-Dee 0249 AM 5.63 0.58 1.22 

EXCESS 
CAPACITJ 

(GPM) 

0.39 189.4 
0.61 295.9 
0.55 268.2 
0.64 310.5 

n/a n/a 
n/a n/a 

0.55 268.2 
0.65 316.6 
0.65 316.6 
0.64 312.6 
0.64 312.6 
0.63 307.8 
0.60 292.0 
0.60 292.0 
0.52 252.4 
0.64 310.5 
0.48 236.5 
0.62 304.3 
0.55 268.2 
0.64 314.6 
0.45 220.7 
0.61 299.9 
0.61 299.9 
0.64 314.6 
0.64 312.6 
0.64 312.6 
0.65 316.6 
0.65 316.6 
0.50 244.4 
0.60 292.0 
0.45 220.7 
0.62 304.3 
0.64 314.6 
0.62 304.3 
0.64 310.5 
0.64 310.5 
0.63 308.5 
0.61 298.0 
0.61 300.1 
0.63 308.5 
0.61 299.9 
0.63 306.4 
0.64 310.5 

AVG 293 
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Table 3- 1 (continued) 
Flow Monitoring Results 
MH 11.5 - 15 Inch Diameter Pipe 

DATE 
PEAK 
TIME DEPTH 

(IN) 

FLOW 
0 

LINE 
CAPACITY 

--EEL 

O&Dec 10:02 AM 7.70 0.75 1.54 
08-Dee 12:02 PM 7.10 0.73 1.54 
09-Dee 11:02 AM 7.90 0.78 1.54 
09-Dee 12:02 PM 7.50 0.72 1.54 
lo-Dee 09:02 AM surcharge n/a n/a 
lo-Dee 12:02 PM surcharge nJa n/a 
11-Dee 12:02 AM 11.80 1.38 1.54 
11-Dee 12~02 PM 10.80 1.24 1.54 
12-Dee 12:02 AM 7.90 0.78 1.54 
12-Dee 12:32 PM 6.20 0.77 1.54 
13-Dee 01:32 AM 5.60 0.80 1.54 
13-Dee 04:02 PM 6.50 0.76 1.54 
14-Dee 07:02 AM 7.70 0.75 1.54 
14-Dee 12:02 PM 7.10 0.73 1.54 
1.5Dee 10:02 AM 6.60 0.75 1.54 
1.5Dee 12~02 PM 6.40 0.76 1.54 
16-Dee lo:02 AM 6.40 0.76 1.54 
16-Dee 12:02 PM 6.30 0.77 1.54 
17-Dee 06:32 AM 8.20 0.83 1.54 
17-Dee 12:02 PM 6.20 0.77 1.54 
18-Dee OS:02 AM 6.10 0.78 1.54 
18-Dee 12:02 PM 6.00 0.78 1.54 
19-Dee 06:32 AM 5.30 0.81 1.54 
19-Dee 12:02 PM 4.90 0.82 1.54 
20-Dee 08:32 AM 5.30 0.81 1.54 
20-Dee 12:32 PM 5.40 0.81 1.54 
21-Dee 05:02 AM 6.70 0.75 1.54 
21-Dee 01:02 PM 7.30 0.72 1.54 
22-Dee 08:32 AM 6.50 0.76 1.54 
22-Dee 12:02 PM 5.60 0.80 1.54 
23-Dee 05:02 AM 5.80 0.79 1.54 
23-Dee 12:32 PM 4.40 0.84 1.54 
24-Dee 06:02 AM 5.80 0.79 1.54 
24-Dee 05:02 PM 5.00 0.82 1.54 
25Dee 07:32 AM 5.70 0.79 1.54 
25Dee 04:02 PM 5.20 0.81 1.54 
26-Dee 04:32 AM 6.30 0.77 1.54 
26-Dee 08:32 PM 6.50 0.76 1.54 
27-Dee lo:02 AM 7.30 0.72 1.54 
27-Dee 06:02 PM 9.00 0.96 1.54 
28-Dee 05:02 AM 9.90 1.11 1.54 
28-Dee 02:02 PM 7.20 0.73 1.54 
29-Dee 05:02 AM 8.10 0.81 1.54 

3-4 

EXCESS 
CAPACITY 

0 

EXCESS 
CAPACITY 

(GPM) 

0.79 387.2 
0.81 395.0 
0.76 371.2 
0.82 403.1 

n/a n/a 
n/a n/a 
0.16 80.3 
0.30 145.4 
0.76 371.2 
0.77 376.0 
0.74 363.6 
0.78 382.3 
0.79 387.2 
0.81 395.0 
0.79 384.5 
0.78 380.2 
0.78 380.2 
0.77 378.1 
0.71 347.1 
0.77 376.0 
0.76 373.9 
0.76 371.8 
0.73 357.8 
0.72 350.7 
0.73 357.8 
0.74 359.7 
0.79 386.6 
0.82 399.1 
0.78 382.3 
0.74 363.6 
0.75 367.6 
0.70 343.4 
0.75 367.6 
0.72 352.4 
0.75 365.6 
0.73 356.0 
0.77 378.1 
0.78 382.3 
0.82 399.1 
0.58 282.8 
0.43 212.0 
0.81 397.0 
0.73 355.2 
AVG 355 



During the significant rainfall event of December 10 which measured 3.67 at the Marine Air 

Station in Jacksonville, all of the monitored manholes experienced surcharge conditions. This 

means that due to inflow and/or infiltration, the flow of water exceeded the capacity of the 

sewer system, and as a result water backed up in the monitored manholes. Inflow is water 

discharged into sewer pipes from sources such as foundation drains, roof drains, cellars or from 

other commercial or industrial establishments. Infiltration is groundwater entering sewers 

through defective joints and broken or cracked pipe or manholes. The height of surcharge in 

MH 881 (FM-31 was recorded at 17 inches. More severe surcharges were measured by FM-l at 

MH 806.5 (62 inches) and by FM-2 at MH 115 (46 inches). 



4.0 SUMMARY AND RECOMMENDATIONS 

This sewer capacity study involved the flow monitoring of three key manholes within the 

HPIA sanitary sewer system. Information was obtained which will assist in-the design of the 

proposed groundwater pump-and-treat for the Interim Remedial Action of the Shallow Aquifer 

at the HPIA. 

Under normal operating conditions, there is sufficient excess capacity in the E-inch and 

larger sewer lines to accept the anticipated additional flow of 40 GPM to 160 GPM of treated 

groundwater. Based on the monitoring results, it is recommended that the &inch line not be 

used as a tie-in location for the system. 

During severe rainfall events, inflow and infiltration result in excessive flows in the sewer 

system causing surcharges at the manholes. Design details should be incorporated into the 

pump-and-treat system to protect against extreme surcharges. These include a check valve in 

the clean water discharge line to prevent backflow, and a level switch at the clean water sump 

to stop groundwater pumping when excessive hydraulic head due to surcharging is 

encountered. 

As a secondary, long-term recommendation, cleaning of the sewer lines, particularly the 8- 

inch lines, and grouting of the lines based on closed circuit television inspection would be 

beneficial to the cost-effective operation of the HPIA Sewage Treatment Plant. 
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Internal Memorandum - Air Emissions Groundwater Treatment System 

MCB Camp Lejeune 

Introduction 

The purpose of this document is to review the air quality 
impact of an air stripper that is being considered as part 
of a groundwater treatment system for remediating a-former 
fuel tank farm located at the United States Marine Corps 
Base Camp Lejeune in Onslow County, North Carolina. 

Previous studies indicate that the shallow groundwater is 
contaminated with benzene, 1,2-dichloroethene (1,2-DCE), 
trichloroethene (TCE), and vinyl chloride (VC). These 
volatile organic compounds (VOCs) will be stripped from the 
groundwater to a gaseous stream that will be exhausted to 
the atmosphere. 

Emissions Estimation 

The maximum concentrations of the VOCs emitted from the air 
stripper are shown below: 

benzene 7,900 ug/l 
1,2-DCE 42,000 ug/l 
TCE 14,000 ug/l 
vc 360 ug/l 

Assuming worst-case conditions, the maximum concentration of 
each VOC will be emitted continuously during the operation 
of the air stripper. Hourly VOC emissions may be estimated 
as follows: 

Hourly Max VOC Stripper 60 min x 1 lb x 3.785 1 -- 
Emissions = Cont. x Exhaust x hr 454x10eug gal 
(lb/hr) b-g/l) Flowrate 

(gal/min) 

The stripper exhaust flowrate is assumed to be 80 gal/min. 
Combining all constants in the equation above yields the 
following equation: 

Hourly 
Emissions = 4x10-5 (Max VOC Concentration, ug/l) 
(lb/hr) 

Daily VOC emissions may be estimated based on an assumed air 
stripper operation of 24 hours per day. 

Annual VOC emissions may be estimated based on an assumed 
air stripper operation of 365 days per year. 

15-minute VOC emissions may be estimated from the hourly 
emissions be assuming that l/4 of the hourly emissions are 
emitted during each 15-minute interval. 



Benzene, 1,2-DCE, TCE, and VC airborne emissions from the 
air stripper are shown'in Table 1. 

Requlatorv Review 

The following North Carolina air regulations are applicable 
to the air stripper. 

15A NCAC 2D.0518 - Miscellaneous Volatile Organic Compound 
Emissions 

This rule states the following: 

"A person shall not discharge from all sources at any one 
plant site more than a total of 40 pounds of photochemically 
reactive solvent into the atmosphere in any one day, from 
any article, machine, equipment, or other contrivance used 
for employing, applying, evaporating, or drying any 
photochemically reactive solvent or substance containing 
such solvent unless the discharge has been reduced by at 
least 85 percent by weight." 

This rule implies that the 85 percent VOC emission reduction 
must be achieved site-wide but not necessarily by each 
emission source. Thus, some emission sources may achieve 
greater than 85 percent reduction, while others may be 
controlled to a less stringent level as long as the overall 
85 percent reduction is achieved. 

It is unclear whether of not MCB Camp Lejeune is currently 
complying with this rule. If the base currently is 
complying, then an evaluation must be performed to determine 
if it would be most cost-effective to install an 8.5 percent 
efficient control device onto the exhaust of the air 
stripper or to offset the increased emissions from an 
uncontrolled air stripper by reducing emissions from another 
source or to employ some intermediate strategy. 

If the base currently is not complying, then a site-wide 
evaluation must be performed to determine the most cost- 
effective strategy to meet the rule. 

15A NCAC 2H.0600 - Air Quality Permits 

This rule requires that a permit to emit toxic air 
pollutants be obtained from any facility whose actual 
emissions from all sources exceed de minimis emission rates 
for any of 105 listed air toxic compounds. 

The de minimis emission rates for benzene, 1,2-DCE, TCE, and 
VC are shown in Table 2. 

MCB Camp Lejeune is already in the process of obtaining an 
air permit per this rule. An air emissions inventory 



performed by Baker Environmental, Inc. revealed that the : 
site exceeds several of the de minimis air toxic emission 
rates listed in this rule. 



TABLE 1 
AIR STRIPPER AIRBORNE EMISSIONS 

Pollutant 

lb/lS-min 

Emission Rate 

lb/hr lb/day lb/v 

Benzene 0.079 0.32 7.6 2,770 

1,2-DCE 0.42 1.7 40 14,720 

TCE 0.14 0.56 14 4,906 

vc 0.0036 0.014 0.35 130 



TABLE 2 
DE MINIMIS EMISSION RATES 

Pollutant De Minimis Actual 
Emission Emission 

Rate Rate 

Emission 
Limit 

Exceeded? 

Benzene 8.1 lb/yr 2,770 lb/yr YES 

1,2-DCE NONE N/A 

TCE 4,000 lb/yr 4,906 lb/yr YES 

vc 26 lb/yr 130 lb/yr YES 
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SECTION 2 - FIELD INVESTIGATIONS 

2.01 General 

The following investigations were conducted during the field 

study: monitoring well installation; grain size analysis; 

groundwater elevation and product tqickness monitoring; aquifer 

analysis; groundwater sampling and analysis; and an' engineering 

survey. These investigations were required to gather information 

to assist in the design of a recovery system that will efficiently 

remove the free product that exists at the HPFF. The field 

investigations are detailed below. 

2.02 Well Installation 

The locations of the groundwater monitoring wells were based 

upon consideration of the hydrogeologic conditions and the 

assessment of petroleum leakage in the study area. The placement 

of the wells, as illustrated in Figure 4, was selected to provide 

a more precise delineation of.the extent of the product plume and 

to assist in evaluating the aquifer conditions during the pump 

test of the aquifer. Five (5) 2-inch PVC monitoring wells and two 

(2) 6-inch PVC test/recovery wells were installed at the HPFF. The 

2-inch monitoring wells were constructed of Schedule 40 flush 

joint threaded PVC well screen (0.020 slot) and riser to a depth 

of 15 feet with lo feet of screen. The 6-inch wells were 

constructed of Schedule 40 PVC with the screen constructed of 

continuous slot wire wrapped PVC (0.020 slot Size). Recovery well 

4 



#l was installed to a depth of 34 feet while recovery well #2 was 

installed to a depth of 33 feet below grade. Well construction 

diagrams and bore logs are included as Appendix A. 

All wells were installed and constructed in accordance with 

NAVFAC guidelines and specifications, included in Appendix B. 

During the drilling program, boreholes were advanced using hollow 
t 

stem auger. All wells were developed following installation to 

remove fine-grained materials that may have entered the well during 

construction. This was accomplished by a combination of the 

continuous low yield pumping: and air-lift pumping. Equipment used 

for well installation was decontaminated with a high pressure steam 

cleaner. Fluid generated from well development and equipment 

decontamination was discharged to the ground. 

2.03 Grain Size Analvsis 
e 

Grain size analysis was conducted on five (5) samples 

representative bf the subsurface soils. Samples were initially 

obtained from split spoon samples: however, the split spoon did not 

provide enough of a sample. The augers were spun at the depth 

interval for 2-5 minutes to allow representative material to reach 

the surface and then a sediment sample was collected. The samples 

were obtained from each of the product recovery wells and from 

monitoring well #22. Each one kilogram sample of subsurface 

material was shipped to McCallum Testing Laboratories, Inc., 

located in Chesapeake, Virignia, for sieve analysis per ASTM D-422. 

The results of the grain size analysis are included as Appendix C, 
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and will be used to specify the well screen and sand pack for tile 

proposed recovery well during the design of the recovery system. 

2.04 Groundwater Elevation and Product Thickness Monitorinq 

Groundwater elevations and product thickness measurements were 

collected from all of the HPFF monitoring wells before any work was 

performed at the site and upon completion of well installation. 

An oil/water interface probe was u&ed to measure product thickness 

and groundwater elevation to the nearest 0.01 ft. These \ 
measurements, as well as measurements conducted during 1988, are 

summarized on Tables 2 and 3. These measurements are used in 

Section 3 to determine the hydraulic gradient, direction of 

groundwater flow, and assess the extent of free-phased product 

currently at the HPFF. 

2.05 Aquifer Analvsis 

'4 A short term pump test was performed on each of the 6-inch 

wells. This test was conducted to estimate design flow rates, and 

determine the site specific aquifer transmissivity, hydraulic 

conductivity, and the pumping wells radius of influence. 

The test was conducted over an 8 hour period under the 

surervision of a hydrogeologist from O'Brien & Gere. Each well was 

pumped with a submersible pump at a constant rate for the duration 

of the test. The pumping rate was measured every 15 minutes during 

the aquifer testing. Water levels in the pumping and neighboring 

monitoring wells were recorded for the duration of the aquifer 
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test. Following the pump test, the residual-drawdown (recovery) 

rate was measured until the aquifer had reached 95% recovery. 

Pump test data was tabulated and analyzed using Theis type 

curves, the Cooper and Jacob modification of the Theis equation, 

and the pump test well recovery curves. Each evaluation of the 

data produced a slightly different value for the various aquifer 

parameters. This results in a rangd of values being presented for 

each paramter (Appendix D). Using the Theis nonequilibrium well 

equation, a radius of influence was calculated to extend 300-400 

feet after 60 days of pumping. The boundary of the radius of 

influence for this calculation is defined at a 0.1 foot drawdown 

of the aquifer. 

Evaluating the various coefficients that were determined using 

the three methods allows an estimate of aquifer characteristics for 

lifinal design. For the purposes of final design the assumed aquifer 

characteristics,are as follows: 

Transmissivity: = 500 gpd/ft 
Well Yield = 3 gw 
Saturated Thickness = 19-22 ft 
Radius of influence = 300-400 ft 

2.06 Groundwater Samnlinq and Analvsis 

.Groundwater samples were collected from each of the newly 

installed monitoring wells on a single occasion. A total of seven 

(7) samples were analyzed for volatile organic compounds and lead 

in accordance with.the procedures outlined in the sampling and 

analysis plan included as Appendix E. The results will be 

forwarded as a separate submission. 



i.07 Ensineerinq Survey 

A topographic survey was conducted at the site to establish 

the horizontal location and elevation of above-grade features at 

the site. The topographic survey included the locations of catch 

basins, hydrants, power poles, manholes, roadways, buildings, 

tanks, fencing, monitoring wells, and any 

subgrade utilities. Each monitoripg well had 

surveyed: top of PVC inner casing and ground 

other indicators of 

the following points 

elevation. 
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. . 
Data for PwAp 7e6t 

Uell Name: rw2 Date of Trrt: 12/15/#9 
Rquifer Thickness lb): 19.OiO feet 
Pumped Well Dikharge(O) = 2.000 gpe 
Radius of Pumping llell = 0.500 feet 
Distance of Observation Weil frost Punping Well = 0.100 feet 

Entry 
HP. 

1uwYuxuu 

1 
2 
3 
4 
5 
6 
7 
a 

3 
10 
11 
12 
13 
14 
15 
16 
17 
10 
Y3 
20 
21 
22 
23 
24 
25 
2h 
27 
25 
23 
30 
31 

32. 
33’ 
34 
35 
36 : 
3? 
38 

2 
Tifie(t) Drawdown (5) t/d 
lain. 1 (ft.1 (nin./sq. ft. 1 

xxxYwuuuxwuu unwuxxYwxYuu xuuxxuxunxuux . 
0. do0 
0.170 
0.200 
0.270 
0.350 
0.420 
0.470 
0.600 
o,a30 
0.920 
1.000 
2.300 
2.570 
2.920 
3.250 
3.600 
4.270 
5.500 
5; 930 
6.670 
7.670 
0.730 
9.670 

10.350 
11.000 
17.L30 
19.630 
21.480 
33.330 
50.700 
65.650 

108.000 
134.000 
180.000 
240.000 
300.000 
330.000 

, 360.000 

14,100 
0.200 
0.300 
0.350 
0.400 
0.450 
0.430 
0.550 
0.700 
0.760 
0.000 
1.200 
1.400 
1.600 
1.800 
2.000 
2.200 
2.400 
2.500 
2.700 
2.900 
3.100 
3.600 
3.700 
3.300 
4,250 
4.700 
5.150 
6.100 
6.260 
G. 250 
5.950 
6.750 
6.580 
6.300 
5.150 
7.430 
7.530 

. 

1.70E+Ol L 

2.OOEtO1 
2.70EtOl 
3.50E+01 
4.20EtOl 
4.7olI+o1 
6.00EtOl 
a: JOE+0 1 
9.20Etol 
l.WEt02 ’ 
2.3OE+02 
2.57E402 
2.92E402 
3.25E+O2 
3. tOE+02 
4.2?E+O2 
5.50Et02 
5.33tG~2 
6.67E+02 
7.67Et02 
a. 7I+0L? 
9. UE+O2 
1.03EN.3 
LlOE103 
1.766+03 
I. 9CE+O3 
2. IrSEtOJ 
3.391.+03 
5,07EN3 
t, S&E+03 
1. o!x+o4 
1.34Et04 
1. BOEtO4 
2.4OEt04 
3.OOEtOll 
3.3OEtO4 
3.60EhO4 

. 
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PERMEAGILITY IN-SITU TEST’ . :- 

FIELD LOG 

LOCATION 
ELEVATlON 

WATER 
1 H-h #.--a. 

STATIC HElAD (H) /a 13 5- .-. 

PIPE RADIUS (r) .c, 

SCREEN RADIUS (R) .&! 

SCREEN LENGTH (L) i!i!z 

INITIAL HEAD (Ho) as-3 w 

HYDRAULIC CONDlJCTlVlr( : 

K=h(L/R) 

2LTo , \ 1 



. : 

\ IN-SITU PEIiMEAtiI’iITY TES+ . .‘- ’ 
FIELD LOG 

LOCATION c%* ld /- e i w a 
ELEVATION - ’ 

STATIC HEAD (H) J$%% ,- 
t=- 

PIPE RADIUS (r) 5 

t 
SCREEN RADIUS (R) p 

SCREEN LENGTH (L) ,z 

t-0 INITIAL HEAD (Ho) ZI*‘j 

c HiDRAULIC CONDUCTIVI-T’Y : 

K=:ln(L/R) 
et T- 

H-h 
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