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1.0 INTRODUCON

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

ofthe remedial design for an Interim Remedial Action (IRA) for the shallow aquifer at I-ladnot

Point. This IRA has been documented in a Final Record ofDecision (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,1993. This report includes a summary of the

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

activities alongwith 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 1-1) 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, I-IPIA is comprised ofapproximately 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 1-2).

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.
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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 ofHPIA on Sneads Ferry Road.

1.2 Waste Stream Description

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

related compounds, benzene, 1,2-dichloroethene (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 1-1 presents a summary ofthe 1991 shallow aquifer groundwater

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

Table 1-1 due to the fact that this analysis was not conducted on any ofthe 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 pg/L) 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 1-3. The first area or

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

located southwest ofCedar 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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Potential
Contaminants of HPGW1

Concern
VOC (pg/L)
Benzene 5 <
1,2-Dichloroethene 73

1-1
SUMMARY OF CONTAMINANTS OFCONCERN DETECTED INTHE SHALLOW GROUNDWATER AQUIFER, JANUARY 1991

HPGW2 HPGW3 HPGW4-1 HPGW5 HPGW6 I-IPGW7

Trichloroethene 91
Inorganics (g/L)
Chromium 87 64.3 16.7
Iron 64100 34600 10400
Lead 16.6 29.4 11.4
Manganese 168 77 53.9
Antimony 13.3 < 15.6 B 46.5 B
Arsenic 8 B 24.1 15.6
Beryllium 6 1.7 BO 1.2 B
Mercury 0.1 < 0.1 < 0.1 <
Nickel 31.3 B 16.9 B 12.1 B

Potential
Contaminants of HPGW16

Concern
VOC (g/L)
Benzene
1,2.Dichloroethene
Trichloroethene

Inorganics (pg/L)
Chromium

Iron
Lead
Manganese
Antimony
Arsenic

Beryllium
Mercury

5 <
5 <
5 <

209
47200

100

98.3
22 <

17.3
5.3

0.13 B
41

HPGWI7-1

5 <
5 <
5 <

HPGW8 HPGW9-1 HPGW10 HPGWll

5 < 5 < 5 < 5 <, 5 < 5 < 5 < 5 <
10 < 10 < 5 < 5 < 5 < 5 < 5 < 1200
5 < 5 <, 0.9 J 5 < 5 < 5 < 2 J 14000

37

10500

187 3.6 B 1590 313 91.8
100000 3100 265000 65700 40900

66.6 13.6 60.7 112 54.1
425 162 487 136 46.5

21.9 B 13.3 < 13.3 < 22 < 22
16.5 1.5 < 31.5 18.8 28.4
6.7 0.86 B 201 4.8 B 2.1

0.i < 0.I < 1.4 0.25 0.18
57 5.2 < 161 50.7 25.2

HPGW18 KPGW19 HPGW20 HPGW21 HPGW22 HPGW23

N/A 5 < 5 < 5 < 5 < 24
N/A 0.8 J 5 < 5 < 5 < 8900
N/A 2 J 5 < 3 J 5 < 3700

N/A 13.8 424 45 79.8 76.3
N/A 36200 2E+05 56600 24400 23300
N/A 31.7 20 49.4 39.4 45

N/A 79 217 136 94.1 68.8
N/A 13.3 21.9B 13.3 < 24.6 B 24.6 <
N/A 5 B 49.4 12.1 7.2 B 6.6 B
N/A 2.3 B 9.5 3.7 B 0.6 B 1 B
N/A N/A 0.5 0.1 < 0.1 < 0.1 <
N/A 7.3 B 168 30.8 B 23.2 B 33.2 BNickel

23.7

31.3
22 <
1.8 <
2.1 <
0.1 <
11.9 B

Notes: < Compound was analyzed, butnot detected at the listed detection limit
J Value is estimated
B Reported value is < contract required detection limit (CRDL), but > instrument detection limit (IDL)
D Compound identified in an analysis at a secondary dilution factor

HPGW12 HPGW13 HPGW14

5< 5< 5<

5< 5< 5<

5< 5< 5<

25.566.4 310 140

19800 119000 31800 5600
128 186 45.2 15.7
45 256 103 18.3

17.6 B 22 < 22 < 22 <
8 B 39.9 9.1 B 1.8 <

0.79 B 5.6 2.1 < 2.1 <
0.I < 0.82 0.i B 0.I <

11 <15.1 B 92.2 23.6 B

5 <
5 <
5 <

48.9
33500

9

30.3
13.3 <

47
0.59 B
0.1 <
21.2 B

HPGW15

5 < 5 <
5 < 7

5 < 4 J

127 21.4
87200 48OO

66.5 16.6
80 18.3

13.3 < 22 <
45.8 1.8 <

2.7 B 2.1 <
0.26 0.1 <
41.6 11 <

HPGW24-1 HPGW25 HPGW26 HPGW29 22OWl 22GW2

3 J 5 < 5 < 5 < 7900 5 <
42000 D 5 < 5 < 5 < 5 < 5 <

180 5 < 5 < 5 < 5 J 5 <

26.3 205 13 179 457 26.3

19200 46600 19000 76200 1E + 05 16200

21.4 71.6 9 29.1 307 16.2

54.8 118 10.6 B 236 284 763

22 < 13.3 < 13.3 < 13.3 < 20.9 B 13.3

4.2 B 13.2 1.5 < 25.6 50.3 11

2.1 < 2.8 B 0.5 < 8.7 5.8 0.5

0.I < 0.I < 0.i < 0.I < 0.35 0.1

14 < 39.2 B 5.2 < 93.5 186 17

N/A NotAnalyzed
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1.3.1 Bench-Scale

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

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

through gravity separation.

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, unsottleable particles suspended

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

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 ofthe following processes:

Air Strippin 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.

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 ofpacked bed reactors.
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2.0 GEOLOGIC CONDITIONS

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

the HPIA.

2.1 Reffional Geology

MCB 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 unite 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-RIR 894128). Table 2-1 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 semionfining units which separate the

aquifers and impede the flow ofgroundwater 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 2ol

GENERALIZED RELATION BETWEEN GEOLOGIC AND HYDROGEOLOGIC UNITS IN
THE COASTAL PLAIN OFNORTHCAROLINA

Geologic Units

System Series

Quaternary Holocene
Pleistocene

Pliocene

Miocene

Formation

Undifferentiated

Yorktown Formation(D

Eastever Formation(1)

Pungo River Formation(l)

Hydrogeologic Units

Aquifer and Confining Unit

Surficial Aquifer

Yorktown Confining Unit

Yorktown Aquifer

Pungo River Confining Unit

Tertiary

Cretaceous

Oligocene

Eocene

Belgrade Formation(2)

River Bed Formation

Castle Hayne Formation

Paleocene

Pungo River Aquifer

Castle Hayne Confining Unit

Upper Cretaceous

Lower Cretaceous(1

Pre-Cretaceous BasementRocks

Castle Hayne Aquifer

Beaufort Confining Unit

Beaufort Formation Beaufort Aquifer

Peedee Conirming Unit

Peedee Formation Peedee Aquifer

Black Creek Confining Unit

Black Creek and Black Creek Aquifer
Middendorf Formations

Cape Fear Formation

Unnamed Deposits(1)

Upper Cape Fear Confining Unit

Upper Cape Fear Aquifer

Lower Cape Fear Confining Unit

Lower

Lower

Lower

Cape Fear Aquifer

Cretaceous Confining Unit

Cretaceous Aquifer

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

Source: U.S.G.S., Water Resources Investigations Report 89-4096, "Assessment ofHydrologic 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 I-IA.

3.1 Regional HydrogeoloRT

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 surficial 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 surficial 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 ofthe 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 ofthe 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 ofthe base (U.S.G.S., W-RIR 89-4096).

Confining sediment beds restrict the direct exchange ofgroundwater between the surficial and

the Castle I-Iayne aquifers. However, some hydraulic connection between the two aquifers has

been observed (Department ofthe Navy, 1990).

3.2 Site Hydrogeologic 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 i to 4 feet.

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

Figure 3-1 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 ofHPIA. 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 ofan 8-hour pump test conducted in 1988:

Transmissivity 500 gpdNt

Well yield 3gpm

Saturated thickness 19 22 feet

Radius ofinfluence 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

I-IPIA 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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TABLE 4-1

FEDERALAND STATE CRITERIA FORTHE
CONTAMINANTS OFCONCERNIDENTIFIED

FORTHE SHALLOW AQUIFER

Contaminant
ofConcern

TCE

North Carolina*
Water Quality
Criteria for
Groundwater

(pJL)

*
(1)

(2)

(3)

(4)

(5)

Federal
Drinking Water

MCLs
(pg/L)

North Carolina*
Water Criteria

for Fresh
Surface Water

(pg/L)
Class C Waters

North Carolina*
Water Quality
Criteria for
Tidal Salt
Waters
(pgL)

Class SC Waters

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 4 .117 (4) 6.5 (1) .117 (4)

Chromium 50 100 50 (1) 20 (1)

Iron 300 1000 (5)

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

Manganese 50

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

Nickel 150 100 88 (1)

FromNC Administrative Code 15A NCAC 2B.0200
Protection ofAquatic Life.

No standard established.
MCL is action level for public water supply systems.
Protection ofHuman Health through consumption offish/shell fish.
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 ofa 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:

TESTPROCEDURES FOROIL/WATER SEPARATION TREATABILITYTESTING

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

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

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

temperature.
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Table 4-2

Groundwater Characterization and Bench-Scale Treatability Testing Analytical Requirements Summary Table

Parameter Method

Practical

Quantitation
Limit

(ug/l)

Sample Volume Container Sample

Requirement Type Preservation

Holding
Time

Target Analyte List

Aluminum

!Antimony
Arsenic

EPA 200.7

EPA 204.2

EPA 206.2

Barium EPA 200.7
,EPA 200.7Bellium

Cadmium EPA 213.2

Calcium EPA 200.7
EPA 215.1

Chromium EPA 218.2

Cobalt EPA 200.7

Copper
Iron

EPA 200.7

Magnesium
Manganese
Mercury

EPA 200.7

Lead EPA 239.2

EPA 200.7

EPA 200.7
EPA 245.1

:Nickel EPA
Potassium EPA

Selenium EPA

Silver EPA

Sodium

Thallium

200.7
200.7
270.2

200.7

EPA 200.7
EPA 279.2

Vanadium EPA 200.7

Zinc EPA 200.7

40

2

5

2
2
1

5

5
5
7
6

5

1130 500 ml

1
0.2

2O

20O

2

2O

100

5
7

50

Plastic Cool to 4 C

HN03 to pH < 2

180 Days
Except

Mercury at

28 Days

Engineering Parameters

Ammonia EPA 350.2 100 500 ml Plastic

Bicarbonate SM 403/406C 1000 500 ml Plastic

Carbonate SM 403/406C 1000 500 ml Plastic

:Chloride EPA 325.2 1000 250 ml Plastic

Iardness EPA 130.2 1000 150 ml Plastic

EPA 353.2Nitrate/Nitrite

Oil and Grease EPA 413.1

Total Dissolved Solids EPA 160.1

10 250 ml

2000 1000 ml

1000 250 ml

EPA 160.2 1000 250 mlTotal Suspended Solids

Plastic

Plastic
Plastic

Cool to 4 C

H2SO4 to pH < 2

None Requital
None Required
None Required
HNO3 to pH < 2

Coo! to 4 C

H2SO4 to pH < 2

Coo14 C

H2SO4 to pH < 2

Cool to 4 C

Cool to 4 C

28 Days

14 Da’s
14 Da’s
28 Days
180 Da,s
28 Days

28 Days

7 Days
7 Days
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(3) Measure 1 liter of groundwater using a I 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 ofgroundwater added.

(4) 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 I 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 I liter sample in a I 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:

t Project Name

Client

t Sample No.

t Date ofSample

Sampler(s) Initials

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

(6) Place residuals from treatability study in 5-gallon plastic buckets and firmly seal lid

for subsequent disposal.

4.2.1.3 Gravity Settling

Gravity settling tests were conducted on groundwater samples collected from the I-[PIA

Operable unit. The purpose of performing the tests was to determine if gravity settling will

4-6





provide sufficient physical treatment to remove metals to levels that will meet anticipated

discharge criteria. Based on the sample characterization results (presented in Section 5.0), it

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

necessary because the metals of concern were primarily associated with tle 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 ofcationic/anionic polymer addition was included in the treatability testing.

The treatability testing consisted oftwo 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 ofthe detailed test procedures implemented in the treatability testing are

outlined below:

TESTINGPROCEDURES FOR GRAVITY SETTLING 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 ofsamples 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 #1, #2, #3, and #4. Fill each

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

#1 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 ofpump

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

designate for the following analysis:

Cylinder #1 10 min. TSS

Cylinder #2 20 min. TSS

Cylinder #3 30 rain. TSS

Cylinder #4 60 min. TSS, A1, 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

PoI-E-Z 692 (cationic).

The evaluation was performed in the following manner:

AnionicPolymer 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.

(c) 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 ofparticles, 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 ofpolymer used.

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

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

(AI, 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 each cylinder and designate for analysis as follows:

Cylinder #1 5 min. TSS

Cylinder #2 10 rain. TSS

Cylinder #3 15 rain. TSS

Cylinder #4 30 rain. TSS; AI, As, Cr, Fe, Pb, Mn

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

ProjectName

Client

Sample No.

Date ofSample

Sampler(s) Initials

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

(11) Place residuals from treatability study in 5-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 ofthe test equipment and materials used in the bench-

scale treatability testing ofgroundwater samples from the HPIA Operable nit.

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) 9-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 (-20 to 110 deg. C)

(1) Tape ruler

(4) Amber glassjars, preserved with H2S04 to pH<2

(1) 5-gallon plastic bucket with lid (residual disposal)

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

4.2.2.2 Gravity Settling

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) 5-gallon plastic bucket with lid (residual disposal)

Set up the test 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 ofa

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 of0.1 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 andPiezometer Construction

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

threaded stainless steel casing, with a 10-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 cement/bentonite mixture to ground surface. A PVC locking cap was fitted at the top of

the well. A diagram ofthe 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 developekl 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-1 and P-2 were constructed of 2-inch nominal diameter Schedule 40, flush-joint

and threaded PVC casing, with a 10-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 andhydrated with potable water. A PVC locking cap was fitted at the top

ofthe 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 0.01-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 ofthis 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-1 and recovery well RW-1, located adjacent to Building 902, were controlled by a

two channel In-Situ SE-1000C 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

ofeach pressure transducer was secured to the protective casing ofthe 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:

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

Elapsed Time Sampling Interval
t 0-5 seconds 0.5 seconds
t 5-20 seconds 1.0 seconds
t 20-120 seconds 5.0 seconds
t 2-10 minutes 0.5 minutes
t 10-100 minutes 2.0 minutes
t 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

Date Time

Well

Number

2/01/93 13:12 RW-1
2/01/93 13:10 P-1
2/01/93 13:10 P-2

Top of Casing
Elevation

(feet above MSL)

33.22

Depth to

Groundwater
(feet below

top of casing)

6.88
30.67 6.76
30.68 4.44
32.82 6.68

Groundwater
Elevation

(feet above MSL)

26.34

2/01/93 13:19 HPGW24-
2/01/93 13:23 HPGW24- 33.75 12.72 21.03
2/01/93 13:26 HPGW24- 32.34 11.61 20.73

33.59 10.57
9.1431.52

2/01/93 11:08 HPGW21
2/01/93 11:15 GW22-1

11:20

23.91
26.24
26.14

23.02
22.38

2/01/93 GW22-2 28.84 8.13 20.71

2/01/93 09:01 HPGW22 32.35 6.72 25.63
2/01/93 08:57 HPGW23 32.09 9.27 22.82

32.58 6.75 25.83

29.75 9.28 20.47

29.72 9.25 20.47

2/01/93 09:07 HPGW25
2/01/93 10:41 HPGW30-
2/01/93

Notes:
HPGW30-10:43

(MSL) Mean Sea Level

Top of casing elevations for RW-1, P1, 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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SE-1000C (Wells HPGW24-3,HPGW24-2, HPGW24-1 and piezometer P-2)

Elapsed Time Sampling Interval
b 0-5 seconds 0.5 seconds

5-20 seconds 1.0 seconds, 20-120 seconds 5.0 seconds
2-10 minutes 0.5 minutes
10-100 minutes 2.0 minutes
100 minutes-end 2.0 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 ofthe recovery well would be 5 gpm. The proposed initial discharge rates for the step-

drawdown test were 3 gpm ( 60 percent ofmaximum ), 4 gpm (80 percent ofmaximum), 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-I

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

rates, 1.0 gpm (step one) and 2.0 gpm (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 OFSTEP-DRAWDOWN ACTIVITIES
HADNOT POINT INDUSTRIALAREA

CTO-0017

Well Number

RW-1

Flow Rate
(gpm)

1.0

1.5

Duration
(minutes)

62

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-1 and RW-1. A drawdown of

I foot was observed at P-2 which is 60 feet from the recovery well. At location P-1 (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 RateAquifer 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 ofthis test will be used in

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

Prior to the initiation of the 72-hour constant rate aquifer test, static water levels were

manually measured in RW-1, P-l, P-2, HPGW24-1, HPGW24-2, I-IPGW24-3 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 SE1000C data logger recorded levels in P-1

and RW-1.

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

following schedale:

Elapsed Time Sampling Interval
t 0-20 seconds 0.5 seconds
t 20-60 seconds 1.0 seconds
t 1-10 minutes 0.2 minutes
t 10-100 minutes 2.0 minutes
t 100 minutes-end 5.0 minutes
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Table 4-5

Summary of Maximum Drawdowns During Step Test
CTO-017

Well

Number

Datum(TOC)
Elevation

(feet,MSL)

Initial

Depth to

Groundwater

(feet)

Final

Depth to

Groundwater

(feet)

Drawdown

(feet)

Initial

Groundwater
Elevation

(feet, MSL)

Final

Groundwater
Elevation

(feet, MSL)

RW-1 33.22 6.88 21.26 14.38 26.34 11.96

P-1 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 6.68 0.3732.82 26.147.05 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, P1, 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 4-6

Summary of Fluid Level Measurements

Prior to the Start of the Constant Rate Pump Test

February 6, 1993

Hadnot Point Industrial Area
CTO-017

Date Time

2/02/93 07:50
2/02/93 07:55
2/02/93 07:51
2/02/93 07:59
2/02/93 08:07
2/02/93 08:12
2/02/93 09:20
2/02/93 09:31
2/02/93 09:40
2/02/93 09:07
2/02/93 08:55

2/02/93 08:45
2/02/93 08:39

Well
Number

RW-1

Top of Casing
Elevation

(feet above MSL)

33.22
P-1 30.67
P-2 32.34

HPGW24-1 32.31
HPGW24-2 33.73

Depth to

Groundwater
(feet below

top of casing)

Groundwater
Elevation

(feet above MSL)

7.45 25.77
7.30 23.37
5.10 27.24
7.30
12.75

HPGW24-3 32.80 13.00
HPGW21 33.59 10.70
HPGW22-1 31.52 9.59
HPGW22-2 28.84 8.47
HPGW22 32.35 7.00
HPGW23 9.7532.09

25.01
20.98
19.8
22.89
21.93
20.37
25.35
22.34

HPGW25 32.58
HPGW30-2 29.75 9.55 20.2

HPGW30-3 29.72 9.60 20.12

Notes:

(MSL) Mean Sea Level

* Not initially measured

Top of casing elevations for RW-1, P1, 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

programed according to the following schedule:

Elapsed Time Sampling Interval
t 0-2 seconds 0.2 seconds
t 2-120 seconds 5.0 seconds
t 2-10 minutes 0.5 minutes

10-100 minutes 2.0 minutes

t 100-end 10.0 minutes

and piezometer P-2) was

Test Operation

The constant rate aquifer pump test began on February 2, 1993, at 10:05 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 gpmthe 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 10:45 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

Number
Datum(TOC)
Elevation

(feet,MSL)

Initial

Depth to

Groundwater

(feet)

RW- 1 33.22 7.45
P-1 30.67 7.30

32.34P-2 5.10
7.30HPGW24-1 32.31

HPGW24-2 33.73 12.75
HPGW24-3 32.80 13.00
HPGW21 33.59 10.70
GW22-1 31.52 9.59

Final

Depth to

Groundwater

(feet)

Drawdown

(feet)

Initial

Groundwater
Elevation

(feet, MSL)

25.7720.87 13.42

7.92 0.62 23.37

6.96 1.86 27.24

8.17 0.87 25.01

12.89 0.14 20.98

13.16 0.16 19.80
10.70 0.00 22.89
9.56 0.00 21.93

Final

Groundwater
Elevation

(feet, MSL)

12.35
22.75
25.38
24.14
20.84
19.64
22.89
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

7.08
9.55

HPGW25 32.58 7.34
9.68
9.44

29.75
29.72

0.26
0.13HPGW30-2

HPGW30-3

25.50
20.20
20.12

Notes:
(MSL) Mean Sea Level

frOC) Top of Casing
Top of casing elevations for RW-1, P1, 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).

25.24
20.07
20.28
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Table 4-8

Summary of Fluid Level Measurements After Recovery
February 6, 1993

Hadnot Point Industrial Area
CTO-017

Date Time

2/06/93 10:34
2/06/93 10:44
2/06/93 10:34
2/06/93 10:44
2/06/93 10:44
2/06/93 10:44
2/06/93 10:01
2/06/93 10:08
2/06/93 10:12

Well
Number

RW-1
P-1
P-2

HPGW24-1
HPGW24-2
HPGW24-3
HPGW21
GW22-1
GW22-2

Top of Casing
Elevation

(feet above MSL)

33.22
30.67
30.68
32.82
33.75
32.34
33.59
31.52
28.84

Depth to
Groundwater
(feet below

top of casing)

7.78
7.48
5.45
7.53
12.77
13.05
10.66
9.42
8.46

Groundwater
Elevation

(feet above MSL)

25.44
23.192
25.226
25.287
20.985
19.294
22.93
22.1
20.38

2/06/93 09:46 HPGW22 32.35 7.46 24.89
2/06/93 09:38 I-IPGW23 32.09 9.72 22.37
2/06/93 09:08 HPGW25 32.58 9.60 22.98
2/06/93 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, P1, 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 Treatability 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 ad set-up 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 8-inch sanitary sewer line at the south end of

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

Treatment Plant (STP).

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 oftwo trays and equipped with a one horsepower, 625 cubic feet per minute

(CFM) air blower. The holding capacity ofthe 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 Samplingand Analysis

A sampling and analysis program was conducted during the duration ofthe 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 ofthe pilot-scale study.

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

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

following locations:

Influent to the air stripper

Effluent from the air stripper

Effluent from the carbon adsorption
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Table 4-9

Pilot-Scale Treatability Testing Analytical Requirements Summary Table

Method

Practical

Quantitation

Limit

(ug/I)

Sample Volume

Requirement

Container,

Typ
Sample

Prescrvation

Holding
Time

Purge.able Halocarbons

Bromodichloromethane

Bromoform

Bromomethanc

Carbon Tetrachloride

Chlorobenzenc

Chloroethane

2-Chlorocthylvinyi thcr
Chloroform

Chloromethanc

Dibromoehloromethanc

1,2-Dichlorobemzenc

1,3-Dichlorobenzene

1,4-Dichlorobenzene
Dichlorodifluoromethanc

1, l-Dichloroethanc

1,2-Dichloroethane

1, l-Dichloroethenc

trans-l,2-Dichloroethenc

1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-l,3-Dichloropropene
Methylene chloride

l,l,2,2-Tetrachloroethane
Tetrachlorocthene

1,1,1-Trichloroethanc

1,1,2-Trichloroethanc
Trichloroethenc

Trichlorofluoromethanc

Vinyl chloride

EPA 601

Purge.able Aromatics

Benzene
Chlorobenzenc

:l,2-Dichlorobenzene

:1,3-Dichlorobenzene
1,4-Dichlorobenzene

Bth,lbenzene
Toluene

Xylene

EPA 602

2
5

2

2

2

2

2

2
2

2

5
5
5

2

2

2

2

2

2
2

2

5

2

2

2

2

2

2

5

Glass;

3 x 40 ml Teflon

Lined

Septum

Glass;

3 x 40 ml Teflon

Lined

Septum

Cool to 4 C 14 Days

Cool to 4 C

HCI to pH < 2

14 Days
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Table 4-9 (continued)

Pilot-Scale Treatability Testing Analytical Requirements Summary Table

Method

Target Analyte List Metals

Practical

Quantitation

Limit

(u/l)

Sample Volume Container

Requirement Type
Sample

Preservation

Holding

Time

Aluminum EPA 200.7 40

Antimony EPA 204.2 2

Arsenic EPA 206.2 5

Barium EPA 200.7 2

Bcrylllum EPA 200.7 2
Cadmium EPA 213.2

Calcium EPA 200.7 5

EPA 215.1

Chromium EPA 218.2 5

Cobalt EPA 200.7 5

Copper EPA 200.7 7

Iron EPA 200.7 6

Lead EPA 239.2 5

Magnesium EPA 200.7 100

Manganeac EPA 200.7

Nickel

EPA 245.1 0.2

EPA 200.7 20

Potassium EPA 200.7 200

Selenium EPA 270.2 2

Silver EPA 200.7 20

Sodium EPA 200.7 100

Thallium EPA 279.2 5

Vanadium ;EPA 200.7 7

EPA 200.7Zinc 5O

500 ml Plastic Cool to 4 C

HNO3topH < 2

180 Days
Exccp

Mercury at

28 Days

;Engineering: Parameters

Ammonia EPA 350.2 100 500 ml Plastic

Bicarbonate SM 403140 1000 500 ml Plastic

Carbonate SM 403140 1000 500 ml Plastic

Chloride EPA 325.2 1000 250 ml Plastic

EPA 130.2

EPA 353.2

EPA 413.1

Hans I000

I0

2OO0

Nitrate/Nitrite

150 ml

250 ml

1000 mlOil and Grease

Plastic

Plastic

Glass

Cool to 4 C

H2SO4 to pH < 2

None Required
None Required
None Required
HNO3topH < 2

Cool to 4 C

H2SO4 to pH < 2

Cool 4 C

H2SO4 to pH < 2

28 Days

14 Days
14 Days
28Days
180 Days
28 Days

28 Days

Total Dissolved Solids EPA 160.1 1000 250 ml Plastic Cool to 4 C 7 Days
Total Suspended Solids EPA 160.2 1000 250 ml Plastic Cool to 4 C 7 Days

Aquatic Toxicity Bioassays

Multi-Concentration EPA/600/ NA 2000 ml Plastic

Acute Toxicity 4-90-027

Cool to 4 C 36 Hours

4-28





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

and inorganic using CLP protocol, Level II 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 (Pimephalespromelas) 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 ofdocumentation were used in tracking and shipping analytical samples:

Field logbook;

Sample labels;

Chain-of-custody records;

Custody seals; and

Commercial carrier air bills.

The label for each sample bottle contained the following information:

Site name;

Sample number;

Monitoring well I.D. number;

Date and time of collection;

Sample type (grab or composite);

Preservatives;
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Sample matrix; and,

Samplers initials.

Additionally, the following items also were entered:

Date and time;

Name offield personnel on site;

Names ofvisitors on site;

Field conditions;

Description ofactivities;

Sampling remarks and observations;

QA/QC samples collected; and,

Sketch ofsample location and site conditions.

Custody ofthe samples were maintained by field personnel from the time ofsampling 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 ofthe 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 5.0), 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 ofcationic/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 4.3.1.1.2), 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.
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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 ofthe 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 5-1

HPIA Groundwater Sample Characterization Analyses:
Engineering Parameters

Parameter Concentration
(mg/I)

0.8
35

Ammonia (as N)
Alkalinity, Bicarbonate (as CaCO3)
Alkalinity, Carbonate (as CaCO3)
Alkalinity, Total (as CaCO3)
Chloride (as CI)
Hardness, Total (as CaCO3)
Nitrate/Nitrite

35

65
<0.1

Nitrite (as N) <0.02

Total Dissolved Solids 110

Total Suspended Solids 910

Oil and Grease 6
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Table 5-2

HPIA Groundwater Sample Characterization Analyses:
Total and Dissolved Metals

Parameter

Aluminum

Ssrum

Ben/Ilium
Cadmium
Calcium
Chromium
C.o_b_

Total
Metals

259OO

9,7

78.0

Me,indium
Mangan=
Mercury
Nickel

1.0
5.0

186OO

Dissolved
Metals
lug/L)

35.0
20.0
2.0
146
1.0
5.0

15OO0

32.0 10.0

Copper
Iron
cl 22.4

3100
84.0
0.20

pot.um

Selenium
Silver
Sodium
Thallium
Vanadium

8.0 U 8.0

14.0 B 2.0

26400 31.0

22.O
233O
1.5
3.0

8620
2.0

73.0
40.0

1.0
B 1530

24.0
U 0.2O

B 20.0
B 830

B 1.0
U 3.0

9910
U 2.0

4.0
57.0

U
U
B
U

Primary/Secondary
Drinking Water MCLs

50 to 200

15 (4)

NC Ground-
Water Criteria

(2)

leO0

NC Surface

Water Criteria (3)
lug/L)

65

25

1000 7
3OO 1000

25

U 2 1.1 0.012

U 100 150 88

B
10 5

50 0.06
U

100

5O

NOTES:

(1) CONCENTRATION QUALIFIERS:

B entered if the reported value was obtained from e reading atwas less th-,n the Contract Required

Detection Umtt (CRDL) but greeter then or equal to the Instrument Detection Umit (IDL).

U entered if the anfte was analyzed for but not detected, quan’,ftation limit reported.

(2) ’--" No standard established.

(3) Protection of Aquatic Ufe.

(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 te 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 oftest samples are presented in Table 5-3.

The oil/water separation test indicated that at 28C (82F) 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 I-IPIA groundwater samples taken to date appear to be excessive for cost-effective

direct filtration ofthe 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 APS) appeared to perform

slightly better than the cationic polymer (Calgon PoI-E-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

Time
(minutes)

Oil and Grease
(mg/L)

Sample Temp.
(c)

0 6

15 <3 28

30 4 28

60 < 3 28

NA
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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 ofthe suspended particles. The residual suspended solds 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 rag/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 mg/L.

Samples ofwater 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 ofthe 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 QA/QC

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
CONCENTRATIONAS A FUNCTION OFTIME

SettlingTime
(minutes)

Total Suspended Solids (rag/L)

Raw Sample

0 62

10 48

Sample with
Polymer at
2 mg/L

62

28

27

15 20

20 35

30 32 16

60 25
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Table 5-5

Solids Settling Tests: Total Metals and TSS Concentrations

Parameter Units

Chromium

Raw Initial
Sample

Concentration
Raw Sample After

60 Min. Settling

AIum num ug/I 2780 2290

Arsenic ug/I < 4.0 < 4.0

20 14ug/I
ug/I
ug/I
mg/I

Iron 8930
4.4
62

Lead
TSS

640O
3.2
25

Sample with Polymer
at 2 mg/I After
30 Min. Settling

282
< 4.0

< 10.0
2310
11
16
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5.2 Pilot-Scale Study

5.2.1 Data Analysis and Interpretation

5.2.1.1 Analysis ofWaste 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 5.2.1.2), 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 ofconcern.

5.2.1.2 Analysis ofTreatability Study 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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t*ont,lfll

Contaminants of
Concern

VOC (pg/L)

Benzene
1.2-Dichloroethene
Trichloroethene
Inorganics (lg/L)
Chromium
Iron

HPGWI

5-6
SUMMARY OFCONTAMINANTS OFCONCERNDETECTED INTHE SHALLOW GROUNDWATER AQUIFER, JANUARY 1991

HPGW2 HPGW3

5 < 5 < 5 <
73 I0 < i0 <
91 5 < 5 <

87

64100
Lead 16.6
Manganese 168
Antimony 13.3 <
Arsenic 8 B’

6
0.I <
31.3 B

Beryllium
Mercury
Nickel

Potential

64.3 16.7
34800 10400
29.4 11.4

77 53.9
15.6 B 46.5 B

24.1 15.6
1.7 BG 1.2 B
0.I < 0.I <
16.9 B 12.1 B

HPGW4-1

5 <
5 <
0.9 J

187
100000

66.6
425

21.9 B
15.5
6.7

0.i <
57

HPGW5 HPGW6 HPGW7 HPGW8

5< 5< 5< 5<
5< 5< 5< 5<
5< 5< 5< 2J

3.6 B 1590 313 91.8
3100 265000 65700 40900
13.6 60.7 112 54.1
162 487 136 46.5

13.3 < 13.3 < 22 < 22
1.5 < 31.5 18.3 28.4
0.86 B 20 4.8 B 2.1
0.1 < 1.4 0.25 0.13
5.2 < 161 50.7 25.2

HPGW9-1 HPGW10

5 < 5 <
1200 5 <

14000 5 <

66.4
19800

128
45

17.6 B
3 B

0.79 B

310

119000

186
255

HPGWII

5 <
5 <
5 <

140

31800

45.2

103
22 < 22 <

39.9 9.1 B
5.6 2.1 <

0.1 < 0.82 0.1 B
15.1 B 92.2 23.6 B

HPGW12 HPGW13 HPGW14 HPGWI5

5< 5< 5< 5<
5< 5< 5< 7
5< 5< 5< 4J

48.925.5

5600
15.7

18.3
22 <
1.8 <
2.1 <
0.I <
ii <

127 21.4

33500 87200 4800
9 66.5 16.6

30.3 80 18.3
13.3 < 13.3

45.6
2.7 B

0.26

22 <
1.8 <
2.1 :0.1

47,

0.59 B
0.1 <
21.2 B 41.6 11 <1

Contaminants of HPGWI6 HPGWI7-1 HPGWI8 I-[PGWI9 HPGW20 HPGW21 HPGW22 HPGW23 HPGW24-1 HPGW25 HPGW26 I-[PGW29 22GWI 22GW2Concern
VOC (pg/L)
Benzene 5 < 5 < 5 < 5 < 5 < 24 3 J 5 < 5 < 5 < 7900
1,2-Dichloroethene 5 < 0.8 J 5 < 5 < 5 < 8900 42000 D 5 < 5 < 5 < 5 <
Trichloroethene 5 < 2 J 5 < 3 J 5 < 3700 180 5 < 5 < 5 < 5 J
Inorganics (pg/L)

,c Chromium 209
Iron 47200
Lead 100

Manganese 98.3
Antimony
Arsenic

Beryllium 5.3:
Mercury 0.13 B
Nickel 41

22 < 22 <
17.3 1.8 <

2.1 <

5 < N/A

5 < N/A

5 < N/A

37 N/A 13.8 424 45 79.8 76.3 26.3 205 13 179 457 26.3
10500 N/A 36200 2E+05 56600 24400 23300 19200 46600 19000 76200 1E+05 16200
23.7 N/A 31.7 20 49.4 39.4 45 21.4 71.6 9 29.1 307 16.2
31.3 N/A 79 217 136 94.1 68.8 54.8 118 10.6 B 236 284 763

N/A 13.3 21.9B 13.3 < 24.6 B: 24.6 < 22 <, 13.3 < 13.3 < 13.3 < 20.9 B 13.3
N/A 5 B 49.4 12.1 7.2 B 6.6 B 4.2 B 13.2 1.5 < 25.6 50.3 11
NIA 2.3 B 9.5 3.7 B 0.6 B 1 B 2.1 < 2.8 B 0.5 < 8.7 5.8 0.5

0.1 < N/A N/A 0.5 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.35 0.1
11.9 B N/A 7.3 B 168 30.8 B 23.2 B 33.2 B 14 < 39.2 B 5.2 < 93.5 186 17

Notes: < Compound was analyzed, but not detected at the listed detection limit
J Value is estimated

N/A NotAnalyzed

B Reported value is < contract required detection limit (CRDL), but > instrumentdetection limit CIDL)
D Compound identified in an analysis at a secondary dilution factor





Table 5-7

Summary of Analytical Results

Benzene
CTO-017

Sampling
Interval

Location/Sample Name

After Air StripperAfter Oil/Water

Separator
Sample OW

ug/L
Sample AS

ug/L

After Carbon
Filter

Sample CF
ug/L

1 4 5 <2

2 3 3 <2

3 3 3 <2

4 3 <2

5 3 <2

6 3 <2

7 3 <2

Duplicate 3 2

Notes:

<2

<2
<2
<2
<2

(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-l-2,Dichloroethene (DCE)
CTO-017

Sampling

Interval

After Oil/Water

Separator

Sample OW

ug/L

I.xw.ation/Sample Name

After Air Stripper

Sample AS

ug/L

After Carbon

Filter

Sample CF

ug/L

1 <40 D 6 <2

2 40 <2 <2

3 <40 D <2 <2

<2 <2

<2 <2

4 <40 D

5 <40 D

6 <40 D <2 <2

7 <40 D <2 <2

Duplicate < 40 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 5-9

Summary of Analytical Results

Ethylbenzene
CTO-017

Sampling
Interval

Location/Sample Name
After Air StripperAfter Oil/Water

Separator
Sample OW

ug/L
Sample AS

ug/L

After Carbon
Filter

Sample CF
ug/L

1 4 17 <2

2 <2 14 3

3 2 14 <2

4 <2

5 <2
<2
<2
<2

6
7

<2 <2

<2 <2

<2 <2

<2
13Duplicate

Notes:
(1)

<2
3

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 5-10

Summary of Analytical Results

Trichloroethene (TCE)
CTO-017

Sampling
Interval

2

4

5

After Oil/Water

Separator
Sample OW

ug/L
<2

160 D
180 D
190 D

Location/Sample Name
After Air Stripper

Sample AS
ug/L
<2
<2

<2
<2

After Carbon
Filter

Sample CF
ug/L
<2
<2

<2
<2

180 D <2 <2

6 180 D <2 <2

7 120 D <2 <2

8 180 D <2 <2

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.

5-14





Table 5-11

Summary of Analytical Results

Tolulene
CTO-017

Sampling
Interval

After Oil/Water

Separator
Sample OW

ug/L

Location/Sample Name

After Air Stripper

Sample AS
ug/L

After Carbon
Filter

Sample CF
ug/L

4
5
6
7
8

5
6
10
12
9

25
10
9

10
10
11
13

<2
2
<2
<2
3
4

10
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 uU" 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, he 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

Sampling
Interval

2

3
4
5
6
7

8
Notes:

After Oil/Water

Separator
Sample OW

ug/L
270 D
290 D
320 D
330 D
350 D
360 D
336 D
340 D

Location/Sample Name
After Air Stdpper

Sample AS
ug/L

After Carbon
Filter

Sample CF
ug/L

<5 <5

<5 <5

<5 <5
<5 <5

<5 <5

<5
<5
<5

<5
<5
<5

(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 Air Stripper

Sampling
Interval

2
3

After Oil/Water

Separator
Sample OW

ug/L
10 U
10 U
10 U
10 U
10 U

6 10 U
7 10 U

Duolicate 10 U

Sample AS
ug/L
10U
10 U
10 U

After Carbon
Filter

Sample CF
ug/L
26.5 B
10 U
10 U

10 U 10 U

10 U 10 U

10 U 10 U

10 U 10 U

10 U 10 U

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

Sampling
Interval

After Oil/Water

Separator
Sample OW

ug/L

Location/Sample Name
After Air Stripper

Sample AS

ug/L

After Carbon
Filter

Sample CF
ug/L

1 2 U 15.4 137

2 2U 2U 11.1

3 2U 2U 9.1B

2U 2U4 7.9 B

5 2U 2U 2

6 2U 2U 5.9B

7 2U 2U 2B

21.1 2U8
Notes:

(1)

7B

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 5-15

Summary of Analytical Results

Beryllium
CTO-017

Sampling
Interval

Location/Sample Name
After Air StripperAfter Oil/Water

Separator
Sample OW

ug/L

Sample AS
ug/L

1 1B 1U

2 1 1B

3 1U 1U

After Carbon
Filter

Sample CF
ug/L
1B
1U

1B

4 1U 1U 1B

5 1U 1U 1U

6 1U 1U 1U

7 IU IU 1U

Duplicate 1 U 1 U 1 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 5-16

Summary-of Analytical Results

Chromium
CTO-017

Sampling
Interval

After Oil/Water

Separator
Sample OW

ug/L
10 U

Location/Sample Name
After Air Stripper

Sample AS

ug/L

After Carbon
Filter

Sample CF
ug/L

1 10 U 19

2 10 10 U 18

3 10 U 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
Notes:

(1)

10 U10 U IOU

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

Sampling
Interval

Location/Sample Name
After Air StripperAfter Oil/Water

Separator
Sample OW

ug/L
Sample AS

ug/L
1 8,618 39,000
2 7,740 8,340 13,200

3 7,270
4 7,390
5 7,700
6
7

Duplicate

7,570
7,580
7,540

Notes:
(1)

After Carbon
Filter

Sample CF
ug/L
17,200

6,790

6,910 19,200

6,590 2,730
7,150 1,140

4,760
6,870
6,690

1,580
3,140

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 5-18

Summary of Analytical Results

Lead
CTO-017

Sampling
Interval

Location/Sample Name
After Air StripperAfter Oil/Water

Separator
Sample OW

ug/L
Sample AS

ug/L

After Carbon
Filter

Sample CF
ug/L

1 52.0 80.0 13.4

2 34.6 89.5 14.1

3 25.2 45.0 23.6

4 13.2 27.2 10.3

5 17.6 11.6 3.7

6 12.7 10.8 9.7

7 9.4 18.2 5.0

Duplicate 13.0 20.8 5.3

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.
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Table 5-19

Summary of Analytical Results

Manganese
CTO-017

Sampling
Interval

3
4

5

After Oil/Water

Separator
Sample OW

ug/L

Duolicate
Notes:

56
51
46
45
46

Location/Sample Name

After Air Stripper

Sample AS
ug/L
199
65
57
51
51

After Carbon
Filter

Sample CF
ug/L
191
149
193
19
83

6 48 54 28

7 46 51 7 B

46 51 23

(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

Sampling
Interval

Location/Sample Name
After Air Stripper

Dulglicate

Notes:

After Oil/Water

Separator
Sample OW

ug/L
Sample AS

ug/L

1 .2U .2U

2 .2U .2U .2U

3 .2U .2U .2U

4 .2U .2U .2U

5 .2U .2U .2U

6 .2U .2U .2U

7 .2U .2U .2U

.2U .2U .2U

After Carbon
Filter

Sample CF
ug/L
.2 U

(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

CTO-017

Sampling
Interval

2

3
4

5
6
7

Duplicate
Notes:

(1)

Location/Sample Name

After Oil/Water

Separator
Sample OW

ug/L
20 U
20 U
20 U
2O U
20 U
20 U
20 U
20 U

After Air Stripper

Sample AS
ug/L
23

20 U

After Carbon
Filter

Sample CF
ug/L
28
186
3320 U

20 U 20 U
20 U 20 U
20 U 20 U

20 U 20 U
20 U 20 U

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-l,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 levelsroughly 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 ofthe 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

ofthe results indicate that the concentrations ofoil 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
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Table 5-22

HPIA Pilot Scale Treatability Study
Engineering Parameters

Parameter

Oil and Grease, Gravimetric
Nitrate/Nitrite

Hardness, Total (as CaCO3)
Ammonia (N), Direct

Ammonia (as N), Direct

Alkalinity, Pht (as CaCO3)
Alkalinity, Total (as CaCO3)
Alkalinity, Bicarbonate (as C.aCO3)
Alkalinity, Carbonate (as CaCO3)
Chloride (as C1)

Concentration

@ Start Up
(mg/l)
<3
<0.1
46

0.4
0

Concentration

@ 72 hours

(mg/l)
<3
<0.1
44

0.5
0

30 26

30 26
0 0
23 24

Nitrite (as N) < 0.02 < 0.02

Solids, Dissolved at 180C 110 87

Solids, Suspended at 103C < 10 < 10
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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 othe 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 ofthe full-scale treatment system.

5.2.1.3 Analysis ofConstant 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 ofthe representative shallow groundwater flow rate.

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 asT and has the dimensions oflength2/time.

Storativity or specific yield (S) is defined as the volume ofwater released per unit surface area

ofthe 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 oflength/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 ofall graphs and data generated usingGWAP 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 10-2 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 nderlying 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 ofthe aquifer. In addition,

estimates ofK 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 ofthe recovery

wells. The estimated, average K value for the site is 22.45 gallday/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 V0C 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 ofthe QA/QC samples. The QAJQC results are included in Appendix K.
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TABLE 5-23

AQUIFER CHARACTERISTICS FORTHE SHALLOW AQUIFER

Well
Number

RW-1

P-1

P-2

24-1

Transmissivity
(gal/day/ft)

1.30 x 102

8.04 x 102

3.85 x 102

4.96 x 102

Hydraulic
Conductivity
(gal/day/sq. ft.)

5.215

32.15

15.39

19.83

Sravy

6.87 x 10-2

4.06 x 10-2

8.67 x 10-4

4.89 x 10-3

(I) Values from RW-I may not be representative ofaquifer 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 I-IPIA Operable Unit. The purpose ofthe 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 ofconcern 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

6-1





buildings for the purpose of conducting a 72-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 Industria Area judging from

previous studies (Appendix O). Existing monitoring wells and the new piezometers 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 ofthe 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 ofthe aquifer test be provided.

6.1.2.2 Pilot-Scale Treatability 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 pilotscale 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 ofconcern.
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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 efflciencies 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:

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.

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.

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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APPENDIX A
STEP-DRAWDOWNTEST DATA





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNF_., HPIA
TEST." STEP I
FLOW RATE: 1 GPM

ELAPSED
TIME

(MIN)

0.0000
0.0033
0.0066
0.0100
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4166
0.5000
0.5833
0.6666
0.7500
0.8333
0.9166
1.0000
1.0833
1.1666
1.2500
1.3333

WELLNUMBER

RW-1 P-2

SWL SWL
(FEET) (FEET)

7.247 4.509
7.177 4.509
6.924 4.509
7.108 4.516
7.184 4.509
7.000 4.509
7.070 4.509
7.387 4.516
7.380 4.509
6.956 4.516
7.070 4.516
7.507 4.509
7.234 4.516
7.215 4.516
7.291 4.516
7.285 4.516
7.285 4.516
7.285 4.516
7.298 4.522
7.304 4.516
7.304 4.516
7.317 4.516
7.323 4.516
7.330 4.516
7.330 4.516
7.342 4.516
7.349 4.516
7.361 4.516
7.380 4.509
7.399 4.516
7.431 4.509
7.475 4.509
7.501 4.509
7.539 4.522
7.564 4_16

7.596 4.516
7.627 4.516
7.665 4.516
7.684 4.516
7.710 4.516
7.741 4.516





CONTRACI"TASK ORDER: 0017
SITE I.D.: CAMP LF2EUNE, HPIA
TEST: STEP 1
FLOW RATE: 1 GPM

ELAPSED
TIME

(MIN)

1.4166
1.5000
1.5833
1.6666
1.7500
1.8333
1.9166
2.000O
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000

30.0000
32.0000

38.0000

42.0000

WELLNUMBER

RW-1 P-2

SWL SWL
(FEET) (FEET)

7.760 4.516
7.792 4.516
7.811 4.522
7.83O 4.522
7.843 4.516
7.868 4.516
7.893 4.516
7.912 4.516
8.160 4.516
8.388 4.516
8.597 4.516
8.793 4.522
8.971 4.522
9.142 4.516
9.300 4.528
9.439 4.522
9.572 4.528
9.705 4.535
9.807 4.528
9.914 4.535
10.016 4.535
10.111 4.535
10.193 4.541
10.263 4.535
10.535 4.547
10.725 4.554
10.870 4.560
10.991 4.566
11.079 4.573
11.155 4.585
11.219 4.598
11.276 4.604
11.326 4.611
11.358 4.617
11.409 4.636
11.440 4.642
11.466 4.649
11.510 4.668
11.554 4.674
11.586 4.680
11.624 4.687





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: STEP 1
FLOW RATE: 1 GPM

ELAPSED
TIME

(MIN)

46.0000
48.0000
50.0000
52.0000
54.0000
56.0000
58.0000
60.0000
62.0000

WELLNUMBER

RW-1 P-2

SWL SWL
(FEET) (FEET)

11.643 4.693
11.681 4.712
11.706 4.718
11.725 4.725
11.738 4.731
11.750 4.744
11.725 4.750
11.706 4.763
11.719 4.782





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE,, HPIA
TEST: STEP 1
FLOW RATE: 1 GPM

ELAPSED WELLNUMBER
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

P-1

SWL

6.804
6.804
6.798
6.798
6.798
6.804
6.798
6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.811
6.804
6.804
6.804
6.804
6.811
6.804
6.811
6.804
6.811
6.804
6.804
6.804

24-1 24-2

SWI., SWL

6.780 12.704
6.780 12.704
6.780 12.704
6.774 12.704
6.774 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.720
6.780 12.720
6.780 12.704
6.780 12.704
6.780 12.704
6.774 12.704
6.774 12.720
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.720
6.780 12.704
6.780 12.704
6.780 12.720
6.774 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.780 1Z720
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.720
6.774 12.704
6.780 12.704

24-3

SWL

11.610
11.610
11.610
11.610
11.610
11.610
11.594
11.610
11.610
11.610
11.610
11.610
11.610
11.594
11.610
11.610
11.610
11.594
11.594
11.610
11.610
11.610
11.610
11.610
11.594
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.594
11.594
11.610
11.610





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: STEP 1
FLOW RATE: 1 GPM

ELAPSED WELLNUMBER
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
0.9500
0.9666
0.9833
1.0000
1.2000

P-1

SWL

6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.798
6.798
6.798
6.798
6.804
6.798
6.804
6.804
6.804
6.798
6.798
6.798
6.804
6.798
6.798
6.804
6.804
6.804
6.804
6.811
6.811
6.811
6.811
6.811
6.811
6.804
6.804
6.804
6.804
6.804
6.804
6.804
6.804

24-1 24-2

SWL SWL
(FEET) (FEET)

6.780 12.704
6.774 12.704
6.774 12.704
6.774 12.704
6.774 12.704
6.774 12.704
6.774 12.704
6.774 12.704
6.774 12.704
6.774 12.704
6.774 12.704
6.774 12.704
6.774 12.704
6.774 12.704
6.780 12.704
6.774 12.704
6.780 12.704
6.774 12.704
6.774 12.704
6.774 12.704
6.774 12.704
6.774 12.704
6.774 12.704
6.780 12.704
6.774 12.704
6.780 12.704
6.780 12.720
6.780 12.720
6.780 12.720
6.780 12.720
6.780 12.720
6.780 12.704
6.780 12.704
6.780 12.704
6.774 12.704
6.774 12.704
6.780 12.704
6.780 12.688
6.780 12.704
6.774 12.704
6.774 12.704

24-3

SWL

11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.594
11.610
11.610
11.594
11.594
11.610
11.594
11.594
11.594
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.610
11.594
11.594
11.594
11.594
11.594
11.594
11.610





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: STEP I
FLOW RATE: 1 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

1.4000
1.6000
1.8000
2.0000
2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
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
9.0000
9.2000
9.4000

P-1

SWL

6.804
6.811
6.798
6.804
6.817
6.804
6.8O4
6.804
6.804
6.804
6.804
6.804
6.798
6.804
6.8O4
6.8O4
6.811
6.811
6.811
6.804
6.804
6.804
6.804
6.811
6.804
6.811
6.804
6.811
6.811
6.804
6.811
6.804
6.811
6.811
6.811
6.804
6.804
6.804
6.804
6.804
6.804

24-1 24-2

SWL SWL

6.774 12.704
6.780 12.720
6.774 12.704
6.774 12.704
6.768 12.704
6.787 12.704
6.774 12.688
6.780 12.704
6.774 12.704
6.774 12.704
6.780 12.704
6.774 12.704
6.774 12.704
6.780 12.704
6.774 12.688
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.688
6.780 12.704
6.780 12.704
6.780 12.704
6.787 12.704
6.780 12.704
6.780 12.704
6.787 12.704
6.787 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.780 12.704
6.774 12.704
6.780 12.704
6.780 12.704
6.780 12.704

24-3

SWL

11.594
11.610
11.594
11.594
11.594
11.594
11.610
11.594
11.610
11.594
11.594
11.594
11.594
11.610
11.610
11.610
11.610
11.610
11.594
11.610
11.610
11.594
11.610
11.610
11.594
11.594
11.594
11.594
11.610
11.594
11.594
11.594
11.610
11.610
11.610
11.610
11.594
11.594
11.610
11.594
11.610





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: STEP 1
FLOW RATE: 1 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

9.6000
9.8000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.OOOO
24.0000
26.0000
28.0000

32.0000

42.0000

50.0000
52.0000
54.0000
56.0000
58.0000

62.0000

P-1

SWL
(FEET)

6.811
6.811
6.811
6.811
6.811
6.817
6.817
6.817
6.817
6.817
6.817
6.817
6.824
6.824
6.824
6.824
6.830
6.830
6.830
6.836
6.830
6.836
6.836
6.836
6.843
6.843
6.843
6.849
6.849

24-1 24-2

SWL SWL
(FEET) (FEET)

6.787 12.704
6.787 12.704
6.787 12.704
6.787 12.720
6.793 12.720
6.793 12.720
6.793 12.720
6.793 12.720
6.799 12.720
6.793 12.720
6.793 12.720
6.793 12_720

6.806 12.720
6.806 12.720
6.806 12.735
6.812 12.720
6.812 12.720
6.812 12.751
6.825 12.720
6.818 12.720
6.825 12.735
6.825 12.735
6.825 12.720
6.825 12.720
6.831 12.720
6.831 12.735
6.837 12.720
6.837 12.720
6.837 12.735

SWL
(FEET)

11.594
11.594
11.610
11.625
11.610
11.625
11.625
11.610
11.625
11.610
11.610
11.610
11.625
11.625
11.610
11.610
11.610
11.625
11.625
11.625
11.625
11.625
11.610
11.625
11.625
11.625
11.625
11.625
11.625





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LFAEUNE, HPIA
TEST: STEP 2
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

0.O03O
0.0033
0.0066
0.0100
0.0133
0.0166
0.0200
O.0233
0.O266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4166
0.5000
0.5833
0.6666
0.7500
0.8333
0.9166
1.0000
1.0833
1.1666
1.2500
1.3333

WELL NUMBER

RW-1 P-2

SWL SWL
(FEET) (FEET)

11.706 4.782
11.706 4.782
11.712 4.782
11.719 4.782
11.712 4.788
11.706 4.788
11.706 4.782
11.719 4.788
11.712 4.788
11.712 4.788
11.706 4.788
11.712 4.782
11.712 4.788
11.719 4.788
11.712 4.788
11.712 4.788
11.706 4.788
11.712 4.788
11.719 4.788
11.706 4.788
11.719 4.788
11.706 4.788
11.719 4.788
11.712 4.788
11.712 4.788
11.712 4.795
11.719 4.795
11.712 4.788
11.712 4.795
11.712 4.788
11.719 4.795
11.719 4.795
11.719 4.795
11.706 4.788
11.719 4.788
11.719 4.795
11.719 4.795
11.712 4.795
11.712 4.795
11.719 4.795
11.719 4.795





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: STEP 2
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

1.4166
1.5000
1.5833
1.6666
1.7500
1.8333
1.9166
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000

30.0000
32.0000
34.0000

38.0000

42.0000

WELLNUMBER

RW-1 P-2

SWL SWL
(FEET) (EET)

11.719 4.795
11.706 4.795
11.719 4.795
11.719 4.795
11.725 4.795
11.706 4.795
11.712 4.801
11.725 4.788
11.719 4.795
11.725 4.801
11.725 4.795
11.731 4.795
11.744 4.801
11.833 4.807
11.896 4.807
11.959 4.814
12.048 4.814
12.181 4.814
12.295 4.814
12.618 4.820
12.966 4.820
13.061 4.826
13.130 4.826
13.250 4.826
13.333 4.839
13.820 4.852
14.218 4.858
14.554 4.871
14.807 4.877
15.047 4.896
15.262 4.909
15.433 4.921
15.604 4.934
15.762 4.940
15.914 4.953
16.046 4.972
16.179 4.985
16.306 4.997
16.413 5.004
16.521 5.023
16.748 5.035





COCTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: STEP 2
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

46.0000
48.0000
50.0000
52.0000
54,0000

56.0000
58.0000
60.0000
62.0000
64.0000
66.0000
68.0000
70.0000
72.0000
74.0000
76.0000
78.0000

82.0000

94.0000
95.0000

97.0000
98.0000

100.0000
101.0000
102.0000
103.0000
104.0000
106.0000
108.0000
110.0000
112.0000
114.0000
116.0000

WELLNUMBER

RW-1 P-2

SWL SWL
(FEET) (FEET)

17.058 5.042
17.368 5.054
17.703 5.067
18.031 5.080
18.341 5.093
18.644 5.105
18.979 5.124
19.301 5.124
19.668 5.131
19.996 5.150
20.249 5.162
20.211 5.169
20.205 5.181
20.179 5.194
20.293 5.200
20.811 5.213
21.253 5.226
21.234 5.238
21.234 5.245
21.253 5.257
21.234 5.264
21.234 5.270
21.228 5.283
21.253 5.289
21.259 5.302
21.234 5.308
21.234 5.308
21.234 5.321
21.240 5.321
21.234 5.321
21.234 5.327
21.234 5.333
21.234 5.333
21.234 5.346
21.240 5.346
21.253 5.352
21.234 5.365
21.259 5.371
21.234 5.378
21.259 5.384
21.259 5.390





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: STEP 2
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

118.0000
120.0000
122.0000
124.0000

WELLNUMBER

RW-1 P-2

SWL SWL

(FEET) (FEET

21.234 5.403
21.253 5.409
21.234 5.416
21.259 5.422





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: STEP 2
FLOW RATE: 1.5 GPM

ELAPSED WELL NUMBER
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

P-1

SWL
(FEET)

6.843
6.843
6.849
6.849
6.843
6.849
6.843
6.843
6.849
6.843
6.843
6.843
6.849
6.849
6.849
6.849
6.843
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849

24-1 24-2

SWL SWL
(FEET) (FEET)

6,837 12,720

6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.844 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12,720

6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12,720

6.844 12.720
6.837 12.720
6.837 12.720

24-3

SWL

11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LE.JEUNE., HPLA
TEST: STEP 2
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
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
0.9500
0.9666
0.9833
1.0003
1.2000

P-1

SWL
(FEET)

6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.843
6.843
6.849
6.849
6.843
6.843
6.843
6.843
6.843
6.843
6.843
6.849
6.843
6.849
6.849
6.843
6.843
6.849
6.849
6.849
6.849
6.849
6.849
6.849

24-1 24-2

SWL SWL
(FEED (FEET)

6.844 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.844 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.844 12.720
6.837 12.720
6.844 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.844 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.844 12.720
6.837 12.720
6.844 12.720
6.837 12.720

24-3

SWL

11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61

11.625
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61

11.625
11.61

11.625
11.61
11.61
11.61
11.61
11.61
11.61
11.61

11.625
11.61

11.625
11.61
11.61
11.61





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LE.JEUNF.,, HPIA
TEST: STEP 2
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

1.4000
1.6000
1.8000
2.0000
2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
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
9.0000
9.2000
9.4000

P-1

SWL

6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.849
6.856
6.856
6.849
6.849
6.856
6.856
6.849
6.849
6.856
6.849
6.856
6.856
6.856
6.856
6.856
6.856
6.856
6.849
6.856

24-1 24-2

SWL SWL
(FEET) (FEET)

6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.837 12.720
6.844 12.720
6.844 12.720
6.837 12.720
6.844 12.720
6.837 12.720
6.837 12.704
6.844 12.720
6.837 12.720
6.844 12.704
6.844 12.704
6.837 12.720
6.844 12.720
6.844 12.720
6.837 12.720
6.844 12.720
6.844 12.704
6.844 12.720
6.844 12.720
6.844 12.720
6.844 12.720
6.844 12.704
6.844 12.720
6.844 12.704
6.844 12.704
6.844 1Z720
6.844 12.720
6.844 12.704
6.844 12.720
6.850 12.720
6.844 12.720
6.850 12.720
6.844 12.720
6.844 12.720
6.850 12.720

24-3

SWL

11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61
11.61





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: STEP 2
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

9.6000
9.8000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000

32.0000
34.0000
36.0000
38.0000

42.0000

50.0000
52.0000
54.0000
56.0000
58.0000

62.0000

70.0000
72.0000
74.0000
76.0000
78.0000

82.0000

P-1

SWL

6.856
6.856
6.856
6.856
6.862
6.862
6.868
6.868
6.875
6.875
6.875
6.875
6.875
6.881
6.881
6.888
6.888
6.894
6.894
6.900
6.900
6.907
6.907
6.907
6.907
6.907
6.920
6.920
6.920
6.920
6.920
6.926
6.926
6.932
6.932
6.939
6.939
6.945
6.945
6.952
6.945

24-1 24-2

SWL SWL

(FEET) (FEET)

6.850 12.720
6.850 12.704
6.850 12.720
6.856 12.735
6.862 12.735
6.869 12.735
6.869 12.720
6.875 12.735
6.875 12.735
6.881 12.735
6.881 12.735
6.881 12.735
6.888 12.735
6.894 12.735
6.894 12.735
6.900 12.751
6.900 12.735
6.907 12.735
6.913 12.735
6.913 12.751
6.913 12.735
6.919 12.751
6.926 12.751
6.932 12.735
6.926 12.751
6.932 12.735
6.944 12.751
6.944 12.735
6.944 12.735
6.951 12.751
6.951 12.751
6.957 12.735
6.957 12.751
6.963 12.735
6.970 12.751
6.970 12.751
6.976 12.735
6.976 12.751
6.982 12.751
6.989 12.751
6.989 12.751

24-3

SWL
(FEET)

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





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: STEP 2
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

88.0000
90.0000
92.0000
94.0000
96.0000
98.0000
100.0000
105.0000
110.0000
115.0000
120.0000
125.0000

P-1

SWL
(FEET)

6.952
6.952
6.958
6.958
6.958
6.964
6.964
6.971
6.977
6.984
6.990
6.996

24-1

SWL

6.989
6.995
6.995
7.008
7.001
7.008
7.008
7.020
7.026
7.033
7.039
7.052

24-2

SWL

12.751
12.751
12.751
12.751
12.751
12.751
12.751
12.751
12.751
12.751
12.751
12.766

24-3

SWL
(FEET)

11.656
11.641
11.641
11.641
11.656
11.641
11.641
11.656
11.656
11.656
11.656
11.656





APPENDIX B
FLOW RATE MEASUREMENTS
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APPENDIX C
AQUIFER TEST DATA- DRAWDOWN PHASE





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

O.00OO
0.0033
0.0066
0.0100
0.0133
0.0166
0.0200
0.0233
O.O266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0,2333

0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4166
0.5000
0.5833
0.6666
0.7500
0.8333
0.9166
1.0000
1.0833
1.1666
1.25O0
1,3333

WELLNUMBER

RW-1 P-2

SWL SWL
(FEET) (FEET)

7.450 5.093
7.443 5.100
7.462 5.106
7.989 5.106
7.735 5.106
7.132 5.100
7.494 5.106
7.881 5.112
7.456 5.112
7.475 5.112
7.799 5.112
7.786 5.100
7.881 5.106
7.995 5.106
8.109 5.112
8.224 5.106
8.306 5.106
8.458 5.119
8.528 5.106
8.477 5.112
8.535 5.106
8.535 5.112
8.573 5.100
8.573 5.106
8.592 5.112
8.611 5.112
8.617 5.106
8.649 5.112
8.693 5.100
8.8O7 5.100
8.941 5.093
9.048 5.100
9.163 5.100
9.302 5.106
9.410 5.100
9.505 5.093
9.664 5.106
9.822 5.100
9.962 5.100
10.038 5.100
I0.127 5.100





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LF_.JEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

1.4166
1.5000
1.5833
1.6666
1.7500
1.8333
1.9166
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000

30.0000
32.0000
34.0000
36.0000
38.0000

42.0000

WELL NUMBER

RW-1 P-2

SWL SWL
(FEET) (FEET)

10.215 5.106
10.266 5.100
10.323 5.100
10.355 5.106
10.374 5.106
10.450 5.112
10.495 5.112
10.526 5.112
10.697 5.100
10.862 5.112
11.033 5.100
11.160 5.112
11.293 5.112
11.439 5.112
11.541 5.112
11.661 5.119
11.750 5.119
11.864 5.119
11.959 5.131
12.048 5.125
12.117 5.131
12.206 5.125
12.257 5.125
12.333 5.119
12.612 5.150
1Z770 5.144
12.764 5.163
12.764 5.169
12.777 5.182
12.948 5.182
13.144 5.207
13.303 5.207
13.455 5.214
13.594 5.226
13.676 5.245
13.772 5.252
13.867 5.271
13.968 5.277
14.019 5.283
14.101 5.296
14.190 5.309





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

46.0000
48.0000
50.0000
52.0000
54.0000
56.0000
58.0000
60.0000
62.0000
64.0000
66.0000
68.0000
70.0000
72.0000
74.0000
76.0000
78.0000

82.0000

92.0000
94.0000
96.0000
98.0000
100.0000
110.0000
120.0000
130.00
140.0000
150.0000
160.0000
170.0000
180.0000
190.0000
200.0000
210.0000
220.0000
230.0(0

WELLNUMBER

RW-1 P-2

SWL SWL

(FEET) (FEET)

14.247 5.321
14.348 5.334
14.373 5.334
14.443 5.353
14.494 5.359
14.544 5.378
14.595 5.391
14.633 5.391
14.684 5.391
14.715 5.404
14.760 5.423
14.798 5.435
14.829 5.442
14.874 5.454
14.912 5.461
14.956 5.473
14.962 5.480
15.026 5.486
15.057 5.493
15.057 5.486
15.083 5.499
15.114 5.512
15.159 5.531
15.165 5.537
15.209 5.537
15.228 5.543
15.285 5.556
15.342 5.556
15.406 5.600
15.494 5.632
15.653 5.657
15.615 5.683
15.710 5.708
15.957 5.740
16.096 5.765
16.102 5.784
16.622 5.816
16.596 5.835
16.514 5.860
16.501 5.873
16.520 5.904





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

240.0000
250.0000
260.0000
270.0000
280.0000
290.0000
300.0000
310.0000
320.0000
330.0000
340.0000
350.0000
360.0000
370.0000
38O.OO00
390.0000
400.0000
410.0000
420.0000
430.0000
440.0000
450.0000

470.0000

490.0000
500.00
510.0000
520.OOOO
530.O0OO
540.0000
550.0000
560.0000
570.0000
580.0000
590.0000

610.0000
620.0000
630.0000
640.0000

WELLNUMBER

RW-1 P-2

SWL SWL
(ED
16.419 5.917
16.349 5.936
16.324 5.955
16.527 5.968
17.704 5.987
17.748 6.012
17.489 6.031
18.653 6.057
19.723 6.069
20.627 6.088
21.266 6.101
20.893 6.107
20.981 6.126
21.456 6.152
21.196 6.158
21.348 6.177
20.621 6.190
21.506 6.202
21.961 6.221
21.829 6.234
21.032 6.253
20.305 6.266
19.526 6.278
18.248 6.297
18.071 6.310
17.660 6.310
18.995 6.329
19.349 6.335
19.286 6.348
20.608 6.361
20.475 6.373
19.761 6.386
20.463 6.386
20.981 6.399
20.975 6.405
21.323 6.418
21.835 6.430
22.669 6.430
23.997 6.437
24.881 6.449
25.747 6.456





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LFAEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

650.0000
660.0000
670.0000
680.0000
690.0000
700.0000
710.0000
720.0000
730.0000
740.0000
750.0000
760.0000
770.0000
780.0000
790.0000

810.0000
820.OOOO
830.0000
840.0000
850.0000

870.0000

890.0000

910.0000
920.0000
930.0000
940.0000
950.0000

970.0000
980.0000

1000.0000
1010.0000
1020.0000
1030.0000
1040.0000
1050.0000

WELL NUMBER

RW-1 P-2

SWL SWL

(FEET) (FEET)

26.176 6.462
26.126 6.475
26.151 6.487
26.157 6.494
26.157 6.494
26.170 6.500
26.163 6.506
26.170 6.506
26.163 6.513
26.145 6.525
26.157 6.525
26.138 6.532
26.170 6.544
26.170 6.544
26.170 6.551
26.151 6.551
26.157 6.557
26.138 6.557
26.145 6.563
26.163 6.563
26.157 6.563
26.157 6.570
26.157 6.576
26.151 6.576
26.157 6.576
26.163 6.576
26.151 6.582
26.145 6.589
26.163 6.589
26.176 6.595
26.157 6.601
26.157 6.601
26.151 6.601
26.050 6.614
25.601 6.620
25.987 6.614
26.044 6.620
24.458 6.627
24.521 6.633
25.538 6.633
24.483 6.633





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

1060.0000
1070.0000
1080.0000
1090.0000
1100.0000
1110.0000
1120.0000
1130.0000
1140.0000
1150.0000
1160.0000
1170.0000
1180.0000
1190.0000
1200.0000
1210.0000
1220.0000
1230.0000
1240.0000
1250.0000
1260.0000
1270.0000
1280.0000
1290.0000
1300.0000
1310.0000
1320.0000
1330.0000
1340.0000
1350.0000
1360.0000
1370.0000
1380.0000
1390.0000
1400.0000
1410.0000
1420.0000
1430.0000
1440.0000
1450.0000
1460.0000

WELL NUMBER

RW-1 Po2

SWL SWL
0EET) (FEE’r)

24.218 6.633
24.199 6.633
25.980 6.639
26.081 6.639
25.772 6.633
24.098 6.646
25.974 6.646
26.170 6.646
25.450 6.652
25.159 6.652
25.646 6.652
25.684 6.658
24.793 6.658
25.431 6.658
24.925 6.671
25.753 6.671
26.176 6.677
25.892 6.677
25.867 6.684
26.050 6.690
25.627 6.690
25.791 6.696
25.867 6.696
25.816 6.703
25.494 6.709
23.169 6.709
23.984 6.715
24.780 6.715
25.425 6.722
24.407 6.728
23.339 6.722
22.992 6.722
24.054 6.728
24.818 6.734
25.671 6.734
25.235 6.741
24.414 6.734
23.655 6.741
23.535 6.747
23.213 6.753
22.682 6.747





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

1470.0000
1480.0000
1490.0000
1500.0000
1510.0000
1520.0000
1530.0000
1540.0000
1550.0000
1560.0000
1570.0000
1580.0000
1590.0000
1600.0000
1610.0000
1620.0000
1630.0000
1640.0000
1650.0000
1660.0000
1670.0000
1680.0000
1690.0000
1700.0000
1710.0000
1720.0000
1730.0000
1740.0000
1750.0000
1760.0000
1770.0000
1780.0000
1790.0000
1800.0000
1810.0000
1820.0000
1830.0000
1840.0000
1850.0000
1860.0000
1870.0000

WELLNUMBER

RW-1 P-2

SWL SWL

23.200 6.753
24.439 6.753
25.519 6.747
26.037 6.747
26.182 6.747
24.856 6.741
23.478 6.741
22.075 6.747
21.266 6.747
20.703 6.734
20.001 6.728
19.381 6.715
18.736 6.722
18.096 6.709
17.375 6.722
16.501 6.715
16.362 6.696
16.590 6.696
16.470 6.696
16.368 6.696
16.286 6.684
16.444 6.684
16.653 6.677
16.748 6.684
16.729 6.677
16.717 6.671
16.710 6.665
16.710 6.658
16.691 6.665
16.641 6.671
16.628 6.665
16.641 6.665
16.628 6.665
16.552 6.665
16.590 6.665
16.653 6.671
16.672 6.665
16.704 6.671
16.723 6.671
16.736 6.671
16.736 6.677





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

1880.0000
1890.0000
1900.0000
1910.0000
1920.0000
1930.0000
1940.0000
1950.0000
1960.0000
1970.0000
1980.0000
1990.0000
2000.0000
2010.0000
2020.0000
2030.0000
2040.0000
2050.0000
2060.0000
2070.0000
2080.0000
2090.0000
2100.0000
2110.0000
2120.0000
2130.0000
2140.0000
2150.0000
2160.0000
2170.0000
2180.0000
2190.0000
2200.0000
2210.0000
2220.0000
2230.0000
2240.0000
2250.0000
2260.0000
2270.0000
2280.0000

WELL NUMBER

RW-1 P-2

SWL SWL

(FEET) (FEET)

16.565 6.677
16.495 6.677
16.432 6.677
16.337 6.684
16.254 6.684
16.210 6.690
16.178 6.690
16.223 6.690
17.027 6.696
17.293 6.703
17.445 6.703
17.603 6.709
17.653 6.709
17.077 6.715
17.109 6.715
17.191 6.715
17.166 6.722
17.153 6.722
17.160 6.728
17.071 6.728
17.001 6.728
16.957 6.734
16.951 6.734
16.944 6.728
16.913 6.734
16.913 6.734
16.938 6.734
16.925 6.722
16.913 6.734
16.938 6.734
16.970 6.734
17.014 6.734
17.014 6.741
17.058 6.728
17.090 6.747
17.027 6.741
16.995 6.734
16.951 6.734
17.052 6.728
17.096 6.734
17.027 6.734





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

22.0000
.0000
10.0000
20.0000
30.0000
40.0000
2350.0000
2360.0000
70.0000

24.0000
2410.0000
2420.0000
30.0000
20.0000
50.0000
2460.0000
2470.0000
2480.0000
2490.0000

10.0000
20.0000
30.0000
2540.0000
50.0000
25.0000
70.0000
25.0000

2600.0000
2610.0000
2620.0000
2630.0000
20.0000
20.0000
2660.0000
2670.0000
2680.0000
2690.0000

WELL NUMBER

RW-1 P-2

SWL SWL
(FEET) (FEET)

16.970 6.734
16.919 6.734
16.900 6.722
16.894 6.734
16.887 6.734
16.970 6.734
17.039 6.734
17.096 6.734
17.134 6.741
17.172 6.728
17.217 6.734
17.261 6.728
17.077 6.728
16.717 6.734
16.286 6.734
16.052 6.734
15.912 6.728
15.849 6.728
15.792 6.728
15.767 6.728
15.748 6.722
15.355 6.722
15.038 6.715
14.848 6.715
14.652 6.703
14.519 6.696
14.462 6.690
14.392 6.684
14.367 6.677
14.335 6.677
14.323 6.677
14.297 6.665
14.285 6.665
14.329 6.658
14.354 6.658
14.361 6.658
14.342 6.652
14.342 6.652
14.361 6.652
14.443 6.652
14.494 6.652





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

27.0000
2710.0000
27.0000
2730.0000
27.0000
2750.0000
2760.0000
2770.0000
27.0000
2790.0000

2810.0000
2820.0000
2830.0000
2840.0000
2850.0000

2870.0000
2880.0000

29OO.O0O0
2910.0000
2920.0OOO
20.0000

2950.0000
2960.0000
2970.0000
29.0000
2990.0000
3000.0000
3010.0000
30.0000
30.0000
30.0000
3050.O0O0
3060.0000
3070.00
308O.0OO0
309O.O00O
31.0000

WELL NUMBER

RW-1 P-2

SWL SWL

(FEET) (FEET)

14.525 6.652
14.551 6.652
14.544 6.658
14.557 6.652
14.570 6.658
14.608 6.658
14.646 6.665
14.671 6.671
14.671 6.671
14.703 6.677
14.709 6.684
15.995 6.684
16.292 6.696
16.292 6.703
16.210 6.709
16.185 6.728
16.185 6.728
16.223 6.741
16.292 6.747
16.330 6.753
16.375 6.760
16.413 6.779
16.432 6.785
16.463 6.785
16.508 6.791
16.539 6.791
16.546 6.798
16.571 6.791
16.584 6.791
16.552 6.798
16.571 6.804
16.571 6.798
16.571 6.791
16.571 6.811
16.577 6.798
16.577 6.804
16.565 6.791
16.558 6.798
16.546 6.804
16.590 6.791
16.609 6.798





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANTRATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

3110.0000
3120.0000
3130.0000
3140.0000
3150.0000
3160.0000
3170.0000
3180.0000
3190.0000
3200.0000
3210.0000
3220.0000
3230.0000
3240.0000
3250.0000
3260.0000
3270.0000
3280.0000
3290.0000
3300.0000
3310.0000
3320.0000
3330.0000
3340.0000
3350.0000
3360.0000
3370.0000
3380.0000
3390.0000
3400.0000
3410.0000
3420.0000
3430.0000
3440.0000
3450.0000
3460.0000
3470.0000
3480.0000
3490.0000
3500.0000
3510.0000

WELLNUMBER

RW-1 P-2

SWL SWL

16.653 6.804
16.691 6.804
16.729 6.804
16.729 6.811
16.729 6.791
16.723 6.804
16.742 6.817
16.641 6.811
16.419 6.817
16.292 6.811
16.229 6.817
16.178 6.817
16.147 6.823
16.140 6.830
16.128 6.830
16.128 6.823
16.147 6.830
16.159 6.836
17.995 6.842
17.128 6.849
16.641 6.855
16.736 6.861
16.995 6.861
17.413 6.868
17.666 6.874
17.983 6.887
18.305 6.893
18.634 6.899
18.818 6.906
19.096 6.912
19.198 6.912
19.254 6.918
19.444 6.918
19.710 6.925
19.944 6.931
20.229 6.931
20.463 6.931
20.659 6.937
21.449 6.937
19.134 6.937
16.919 6.944





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE,, HPIA
TEST: CONSTANTRATEDRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

3520.0000
3530.0000
3540.0000
3550.0000
3560.0000
3570.0000
3580.0000
3590.00

3610.0000
3620.0000
3630.00
3640.0000
3650.0000

3670.0000
368O.OOOO

3700.0000
3710.0000
3720.0000
3730.0000
3740.0000
3750.0000
3760.0000
3770.0000
3780.0000
3790.0000
3800.0000
3810.0000
3820.0000
3830.00(

3840.0000
3850.0000
3860.0000
3870.0000
3880.0000
3890.0000
3900.0000
3910.0000
3920.0000

WELLNUMBER

RW-1 P-2

SWL SWL

(FEET (FEET)

16.083 6.937
16.596 6.937
16.780 6.944
16.868 6.944
16.938 6.944
17.027 6.944
17.096 6.950
17.166 6.950
17.248 6.950
17.305 6.956
17.305 6.956
17.001 6.956
16.849 6.963
16.736 6.963
16.647 6.963
16.470 6.963
16.330 6.963
16.223 6.963
16.153 6.956
16.096 6.956
16.077 6.950
16.064 6.944
16.058 6.944
16.039 6.937
16.330 6.937
17.533 6.937
18.388 6.931
18.337 6.925
17.679 6.925
17.065 6.931
16.590 6.931
16.210 6.925
15.976 6.925
15.862 6.918
15.811 6.912
15.741 6.912
15.722 6.912
15.634 6.906
15.539 6.899
15.488 6.899
15.456 6.899





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

3930.0000
3940.0000
3950.0000
3960.0000
3970.0000
3980.0000
3990.0000
4000.0000
4010000
4020.0000
4030.0000
4040.0000
4050.0000

4070.0000

4100.0000
4110.0000
4120.0000
4130.0000
4140.0000
4150.0000
4160.0000
4170.0000
4180.0000
4190.0000
4200.0000
4210.0000
4220.0000
4230.0000
4240.0000
4250.0000
4260.0000
4270.0000
4280.000O
4290.0000
4300.0000
4310.0000
4320.0000
4330.0000

WELL NUMBER

RW-1 P-2

SWL SWL

(FEET) (FEET)

15.437 6.893
18.831 6.887
22.353 6.893
24.022 6.893
25.582 6.893
26.044 6.899
26.094 6.899
26.163 6.899
25.949 6.906
25.980 6.906
25.873 6.912
25.804 6.912
25.677 6.918
25.513 6.912
24.685 6.918
21.108 6.918
17.128 6.925
15.171 6.925
14.253 6.918
16.324 6.912
17.748 6.912
18.565 6.912
19.406 6.912
20.001 6.912
20.678 6.918
21.114 6.925
21.386 6.931
21.304 6.925
21.266 6.937
21.057 6.937
20.785 6.944
20.488 6.950
20.248 6.956
20.153 6.950
20.482 6.950
20.108 6.956
20.279 6.956
20.501 6.950
20.608 6.963
20.741 6.950
20.899 6.956





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

4340.0000
4350.0000

WELL NUMBER

RW-1 P-2

SWL SWL
(FEET) (FEET)

20.912 6.963
20.874 6.956





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
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

P-1

SWL
(FEET)

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

24-1 24-2

SWL SWL
(FEET) (FEET)

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 12.734
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

24-3

SWL

12.968
12.968
12.968
12.968
12.968
12.968
12.968
12.968
12.968
1Z968
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
12.968
12.968
12.968
12.968
12.968
12.968
12.968
12.968
12.968
12.968
12.984





CONTRACTTASK ORDER: 0017
S1TE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELL NUMBER
TIME

(MIN)

0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
O.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
O.7OOO
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
1.2000

P-1

SWL
(FEET)

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

24-1 24-2

SWL SWL
(FEET) (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 12.734
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 12.734
7.287 12.734
7.287 12.734
7.287 12.750
7.287 12.750
7.287 12.750
7.287 12.750
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 12.750
7.287 12.734
7.281 12.734
7.281 12.734

SWL

12.968
12.968
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
12.968
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
12.968
12.968
12.984
12.984
12.984
12.968
12.968
12.968
12.968
12.968
12.968
12.968





CONTRACTASK ORDER: 0017
SITE I.D.: CAMP LFAEUNE,, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

1.4000
1.6000
1.8000
2.0000
2.2000
2.4000
2.6000
2.8OOO
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4OOO
4.6000
4.8000
5.0000
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
9.0000
9.2000
9.4000

P-1

SWL

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

24-1 24-2

SWL SWL
(FEET) (E’r)

7.287 12.734
7.281 12.718
7.287 12.734
7.287 12.734
7.281 12.718
7.281 12.734
7.281 12.718
7.293 12.734
7.281 12.734
7.293 12.734
7.287 12.734
7.287 12.734
7.287 12.750
7.287 12.734
7.281 12.734
7.287 12.734
7.287 12.734
7.281 12.734
7.287 12.734
7.287 12.750
7.287 12.734
7.287 12.734
7.287 12.734
7.287 12.734
7.287 12.734
7.287 12.734
7.281 12.734
7.287 12.734
7.287 12.734
7.287 12.74
7.287 12.734
7.287 12.734
7.287 12.734
7.287 12.734
7.287 12.734
7.293 12.750
7.287 12.734
7.287 12.734
7.293 12.734
7.287 12.734
7.287 12.734

24-3

SWL

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
12.968
12.984
12.984
12.968
12.968
12.968
12.968
12.968
12.968
12.968
12.968
12.968
12.968
12.968
12.968
12.968
12.968
12.968
12.968
12.984
12.984
12.968
12.968
12.968





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

9.6000
9.8000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000
38.0000

42.0000

50.0000
52.0000
54.0000
56.0000
58.0000

62.0000

70.0OOO
72.0000
74.0000
76.0000
78.0000

82.0000

P-1

SWL
(FEET)

7.350
7.356
7.343
7.350
7.350
7.350
7.356
7.356
7.356
7.356
7.356
7.356
7.356
7.356
7.362
7.356
7.362
7.369
7.362
7.356
7.362
7.369
7.356
7.362
7.362
7.369
7.375
7.375
7.369
7.382
7.375
7.382
7.382
7.375
7.388
7.382
7.375
7.382
7.382
7.382
7.388

24-1 24-2

SWL SWL
(FEET) (FEET)

7.287 12.734
7.293 12.734
7.293 12.750
7.293 12.750
7.287 12.750
7.287 12.750
7.293 12.750
7.300 12.750
7.293 12.750
7.293 12.734
7.300 12.750
7.300 12.750
7.300 12.734
7.300 12.750
7.300 12.750
7.300 12.750
7.300 12.750
7.312 12.750
7.306 12.750
7.306 12.734
7.306 12.765
7.306 12.750
7.306 12.750
7.306 12.750
7.312 12.750
7.312 12.750
7.312 12.750
7.318 12.750
7.312 12.750
7.318 12.750
7.312 12.750
7.318 12.750
7.312 12.750
7.312 12.750
7.325 12.750
7.318 12.750
7.325 12.750
7.318 12.750
7.318 12.750
7.318 12.750
7.331 12.750

24-3

SWL,

12.984
12.968
12.984
12.984
12.984
13.000
12.984
12.984
13.000
12.984
12.984
12.984

12.984
12.984
13.000
12.984
12.984
12.984
12.984
13.000
12.984
12.984
12.984
12.984
13.000
12.984
13.000
12.984
13.000
13.000
12.984
13.000
12.984
13.000
13.000
12.984
13.000
13.000
13.000
13.015





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

88.0000
90.0000
92.0000
94.0000
96.0000
98.0000
100.0000
105.0000
110.0000
115.0000
120.0000
125.0000
130.0000
135.0000
140.0000
145.0000
150.0000
155.0000
160.0000
165.0000
170.0000
175.0000
180.0000
185.0030
190.0000
195.0(K

200.0000
205.0000
210.0000
215.0000
220.0000
225.0000
230.0000
235.0000
240.0000
245.0000
250.0000
255.0000
260.0000
265.0000
270.0000

P-1

SWL

7.388
7.388
7.394
7.388
7.394
7.394
7.394
7.407
7.401
7.401
7.407
7.407
7.407
7.407
7.414
7.414
7.414
7.420
7.426
7.426
7.426
7.433
7.433
7.439
7.433
7.439
7.439
7.446
7.452
7.452
7.458
7.452
7.452
7.458
7.465
7.465
7.465
7.465
7.471
7.471
7.478

24-1 24-2

SWL SWL
(FEET) (FEET)

7.331 12.750
7.331 12.750
7.331 12.765
7.337 12.765
7.331 12.765
7.337 12.750
7.331 12.750
7.344 12.750
7.337 12.750
7.331 12.750
7.337 12.750
7.344 12.750
7.344 12.750
7.350 12.750
7.356 12.750
7.350 12.750
7.356 12.750
7.356 12.750
7.356 12.750
7.363 12.750
7.369 12.750
7.369 12.750
7.381 12.750
7.381 12.734
7.381 12.750
7.388 12.765
7.394 12.765
7.394 12.765
7.400 12.765
7.407 12.750
7.413 12.750
7.407 12.750
7.407 12.765
7.413 12.750
7.419 12.765
7.426 12.765
7.438 12.750
7.445 12.765
7.438 12.765
7.445 12.765
7.457 12.765

24-3

SWL
(FEET)

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 ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWl)OWN
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

275.0000
280.0000
285.0000
290.0000
295.0000
300.0000
305.0000
310.0000
315.0000
320.0000
325.0000
330.0000
335.0000
340.0000
345.0000
350.0000
355.0000
360.0000
365.0000
370.0000
375.0000
380.0000
385.0000
390.0000
395.0000

405.0000
410.0000
415.0000
420.0000
425.0000
430.0000
435.0000

445.0000
450.0000
455.0000

465.0000
470.0000
475.0000

P-1

SWL
(FEET)

7.478
7.484
7.484
7.490
7.497
7.490
7.497
7.497
7.497
7.510
7.503
7.516
7.516
7.516
7.522
7.522
7.529
7.529
7.529
7.535
7.535
7.542
7.548
7.548
7.554
7.554
7.554
7.561
7.567
7.567
7.567
7.574
7.586
7.580
7.586
7.586
7.593
7.599
7.599
7.599
7.606

24-1 24-2

SWL SWL

(FEET) (FEET)

7.457 12.765
7.463 12.765
7.463 12.765
7.470 12.750
7.470 12.781
7.482 12.765
7.482 12.765
7.482 12.750
7.482 12.765
7.495 12.765
7.495 12.765
7.501 12.765
7.508 12.765
7.514 12.765
7.520 12.765
7.520 12.781
7.533 12.781
7.533 12.765
7.533 12.781
7.539 12.781
7.545 12.765
7.552 12.781
7.558 12.781
7.564 12.781
7.571 12.781
7.577 12.781
7.577 12.781
7.583 12.781
7.583 12.781
7.596 12.781
7.602 12.796
7.602 12.781
7.615 12.781
7.615 12.796
7.621 12.796
7.621 12.781
7.627 12.796
7.634 12.781
7.640 12.781
7.646 12.796
7.646 12.781

SWL
(FEET)

13.015
13.031
13.031
13.031
13.000
13.031
13.015
13.015
13.015
13.015
13.015
13.015
13.031
13.031
13.031
13.031
13.031
13.031
13.031
13.031
13.031
13.031
13.031
13.031
13.046
13.046
13.031
13.031
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

480.0000
485.0000
490.0000
495.0000
500.0000
505.0000
510.0000
515.0000
520.0000
525.0000
530.0000
535.0000
540.0000
545.0000
550.0000
555.0000
560.0000
565.0000
570.0000
575.0000
580.0000
585.0000
590.0000
595.0000

605.0000
610.0000
615.0000
620.0000
625.0000
630.0000
635.0000

645.0000
650.0000
655.0000

665.0000
670.0000
675.0000

P-1

SWL

7.606
7.606
7.612
7.618
7.618
7.618
7.625
7.625
7.625
7.631
7.631
7.638
7.638
7.644
7.644
7.644
7.650
7.650
7.650
7.657
7.650
7.657
7.657
7.663
7.663
7.670
7.670
7.670
7.670
7.676
7.676
7.676
7.676
7.683
7.683
7.689
7.689
7.689
7.689
7.695
7.695

24-1 24-2

SWL SWL
(ET) (FEET)

7.646 12.781
7.653 12.796
7.659 17_796

7.659 12.796
7.659 12.796
7.659 17-781
7.665 12.796
7.672 12.796
7.672 12.796
7.684 12.796
7.691 17_796

7.697 17-796
7.697 12.796
7.703 12.796
7.697 12.796
7.703 12.796
7.709 12.796
7.716 12.812
7.716 12.796
7.722 12.796
7.722 12.796
7.722 12.796
7.728 12.796
7.728 12.812
7.728 12.796
7.735 12.796
7.735 12.796
7.741 12.796
7.741 12.796
7.747 12.796
7.747 12.796
7.754 12.812
7.754 12.796
7.760 12.812
7.760 12.812
7.766 12.812
7.772 12.812
7.772 12.812
7.779 12.812
7.772 12.812
7.772 12.812

24-3

SWL
(FEET)

13.062
13.046
13.062
13.046
13.046
13.046
13.046
13.046
13.046
13.062
13.062
13.062
13.062
13.046
13.062
13.062
13.062
13.046
13.062
13.062
13.062
13.046
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.046
13.062
13.062
13.062
13.062
13.062
13.062
13.062





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LFAEUNE, HPIA
TEST: CONSTANTRATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED!
TIME

(MIN)

685.0000
690.0000
695.0000
700.0000
705.00(

710.0000
715.0000
720.0000
725.0000
730.0000
735.0000
740.0000
745.0000
750.0000
755.0000
760.00OO
765.0000
770.0000
775.0000
78O.OOOO
785.0000
790.0000
795.0000
800.0000
805.0000
810.0000
815.0000
820.00OO
825.0000
830.0000
835.0000
840.0000
845.00
850.0000
855.0000

865.0000
870.0000
875.0000

885.0000

P-1

SWL
(FEET)

7.695
7.702
7.695
7.702
7.702
7.695
7.708
7.708
7.702
7.708
7.708
7.715
7.715
7.715
7.721
7.721
7.715
7.721
7.721
7.721
7.721
7.727
7.727
7.727
7.721
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.734
7.734
7.727
7.734
7.734
7.734
7.734

WELLNUMBER

24-1 24-2

SWL SWL

(FEET) (FEET)

7.772 12.812
7.779 12.812
7.779 12.812
7.785 12.812
7.785 12.812
7.791 12.812
7.785 12.812
7.785 12.812
7.791 12.812
7.791 12.812
7.798 12.812
7.798 12.828
7.798 12.812
7.804 12.812
7.804 12.812
7.810 12.812
7.810 12.812
7.810 12.828
7.810 12.828
7.810 12.812
7.810 12.812
7.810 12.812
7.817 12.812
7.817 12.812
7.817 12.812
7.817 12.812
7.817 12.812
7.817 12.828
7.817 12.812
7.817 12.828
7.817 12.828
7.823 12.828
7.823 12.828
7.823 12.812
7.823 12.828
7.823 12.828
7.823 12.812
7.823 12.812
7.823 12.812
7.823 12.812
7.823 12.812

24-3

SWL
(FEET)

13.078
13.062
13.062
13.078
13.062
13.062
13.062
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
13.078
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
13.078
13.078
13.078
13.078





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

890.0000
895.0000
900.0000
905.0000
910.0000
915.0000
920.0000
925.0000
930.0000
935.0000
940.0000
945.0000
950.OOOO
955.0000

965.0000
970.0000
975.0000
980.0000
985.0000

995.0000
1000.0000
1005.0000
1010.0000
1015.0000
1020.0000
1025.0000
1030.0000
1035.0000
1040.0000
1045.0000
1050.0000
1055.0000
1060.0000
1065.0000
1070.0000
1075.0000
1080.0000
1085.0000
1090.0000

P-1

SWL
(FEED

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

24-1 24-2

SWL SWL
(FEEa3 (FEEa3

7.823 12.812
7.823 12.812
7.823 12.828
7.829 12.812
7.829 12.812
7.836 12.812
7.836 12.828
7.836 12.828
7.836 12.812
7.836 12.812
7.842 12.812
7.842 12.812
7.836 12.812
7.848 12.812
7.842 12.812
7.848 12.812
7.848 12.828
7.848 12.828
7.861 12.812
7.854 12.828
7.854 12.812
7.861 12.812
7.861 12.828
7.861 12.828
7.854 12.812
7.867 12.812
7.867 12.812
7.867 12.812
7.873 12.828
7.867 12.828
7.867 12.828
7.867 12.812
7.867 12.812
7.867 12.812
7.861 12.812
7.861 12.812
7.861 12.812
7.867 12.812
7.867 12.812
7.861 12.812
7.861 12.812

24-3

SWL
(FErn3

13.078
13.078
13.078
13.078
13.062
13.078
13.078
13.062
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
13.078
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
13.078
13.062
13.078





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

1095.0000
1100.0000
1105.0000
1110.0003
1115.0000
1120.0000
1125.0000
1130.0000
1135.0000
1140.0000
1145.0000
1150.0000
1155.0000
1160.0000
1165.0000
1170.0000
1175.0000
1180.0000
1185.0000
1190.0000
1195.0000
1200.0000
1205.0000
1210.0000
1215.0000
1220.0000
1225.0000
1230.0000
1235.0000
1240.0000
1245.0000
1250.0000
1255.0000
1260.0000
1265.0000
1270.0000
1275.0000
1280.0000
1285.0000
1290.0000
1295.0000

P-1

SWL

7.759
7.759
7.759
7.753
7.759
7.759
7.759
7.759
7.759
7.759
7.759
7.759
7.759
7.766
7.766
7.759
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.772
7.772
7.772
7.772
7.772
7.772
7.779
7.779
7.779
7.779
7.779
7.779
7.779
7.779
7.779
7.785
7.785

24-1 24-2

SWL SWL
(VEEr) (VEEr)

7.861 12.812
7.867 12.828
7.867 12.812
7.867 12.812
7.861 12.828
7.867 12.828
7.867 12.812
7.867 12.812
7.873 12.812
7.873 12.812
7.873 12.812
7.873 12.812
7.873 12.828
7.873 12.828
7.880 12.812
7.880 12.812
7.886 12.812
7.886 12.812
7.880 12.812
7.880 12.812
7.886 12.812
7.892 12.812
7.892 12.828
7.892 12.812
7.892 12.812
7.892 12.812
7.899 12.828
7.899 12.812
7.899 12.812
7.905 12.812
7.905 12.828
7.905 12.812
7.911 12.812
7.911 12.812
7.911 12.828
7.911 12.828
7.918 12.812
7.918 12.828
7.918 12.828
7.918 12.828
7.918 12.828

24-3

SWL

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
13.078
13.078
13.078
13.078
13.093
13.093
13.078
13.078
13.078
13.093
13.078





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

1300.0000
1305.0000
1310.0000
1315.0000
1320.0000
1325.0000
1330.0000
1335.0000
1340.0000
1345.0000
1350.0000
1355.0000
1360.0000
1365.0000
1370.0000
1375.0000
1380.0000
1385.0000
1390.0000
1395.0000
1400.0000
1405.0000
1410.0000
1415.0000
1420.0000
1425.0000
1430.0000
1435.0000
1440.0000
1445.0000
1450.0000
1455.0000
1460.0000
1465.0000
1470.0000
1475.0000
1480.0000
1485.0000
1490.0000
1495.0000
1500.0000

P-I

SWL
(FEET)

7.785
7.785
7.785
7.785
7.785
7.791
7.779
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.779
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785

24-1 24-2

SWL SWL
(FEET) (FEET)

7.924 12.812
7.924 12.828
7.924 12.812
7.924 12.828
7.924 12.812
7.930 12.828
7.930 12.828
7.930 12.828
7.930 12.828
7.936 12.828
7.930 12.828
7.930 12.828
7.930 12.828
7.930 12.828
7.930 12.828
7.930 12.828
7.936 12.828
7.936 12.828
7.936 12.828
7.936 12.828
7.943 12.843
7.943 12.828
7.943 12.828
7.943 12.828
7.943 12.843
7.949 12.843
7.943 12.828
7.943 12.828
7.943 12.843
7.949 12.843
7.949 12.843
7.949 12.843
7.949 12.843
7.949 12.828
7.949 12.843
7.943 12.843
7.943 12.843
7.943 12.843
7.943 12.843
7.949 12.843
7.943 12.843

24-3

SWL

13.093
13.078
13.093
13.093
13.078
13.078
13.093
13.093
13.078
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
13.093
13.109
13.093
13.109
13.093
13.093
13.093
13.093
13.093
13.093
13.093
13.093
13.093
13.093
13.093
13.109
13.109
13.109
13.093





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELL NUMBER
TIME

(MIN)

1505.0000
1510.0000
1515.0000
1520.0000
1525.0000
1530.0000
1535.0000
1540.0000
1545.0000
1550.0000
1555.0000
1560.0000
1565.0000
1570.0000
1575.0000
1580.0000
1585.0000
1590.0000
1595.0000
1600.0000
1605.0000
1610.0000
1615.0000
1620.0000
1625.0000
1630.0000
1635.0000
1640.0000
1645.0000
1650.0000
1655.0000
1660.0000
1665.0000
1670.0000
1675.0000
1680.0000
1685.0000
1690.0000
1695.0000
1700.0000
1705.0000

P-1

SWL

7.785
7.785
7.785
7.785
7.785
7.779
7.785
7.779
7.779
7.779
7.772
7.772
7.772
7.779
7.772
7.772
7.772
7.766
7.766
7.766
7.766
7.766
7.759
7.759
7.753
7.759
7.753
7.753
7.753
7.747
7.747
7.747
7.747
7.740
7.747
7.740
7.740
7.734
7.740
7.740
7.734

24-1 24-2

SWL SWL
(FEET) (FEET)

7.943 12.828
7.943 12.843
7.943 12.843
7.943 12.843
7.936 12.843
7.943 12.843
7.936 12.843
7.930 12.843
7.936 12.843
7.924 12.843
7.924 12.843
7.924 12.828
7.924 12.843
7.918 12.843
7.924 12.843
7.911 12.843
7.918 12.843
7.911 12.843
7.911 12.843
7.905 12.843
7.899 12.828
7.899 12.828
7.899 12.828
7.892 12.828
7.886 12.828
7.886 12.828
7.886 12.828
7.886 12.828
7.886 12.828
7.880 12.828
7.880 12.828
7.880 12.828
7.880 12.828
7.873 12.828
7.873 12.828
7.873 12.828
7.873 12.828
7.867 12.812
7.867 12.828
7.867 12.828
7.861 12.812

24-3

SWL

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 WELLNUMBER
TIME

(MIN)

1710.0000
1715.0000
17.0000
17.0000
1730.0000
1735.0000
1740.0000
1745.0000

1755.0000
1760.0000
17.0000
1770.0000
1775.0000
1780.0000
1785.0000
1790.0000
17.0000
1800.0000
1805.0000
1810000
1815.0000
1820.0000
18.0000
I0.0000
15.0000
1840.0000
1845.0000

1855.0000
1860.0000
1865.0000
1870.0000
15.0000
1880.0000
1885.0000
1890.0000
1895.0000
1900.0000
15.0000
1910.0000

P-I

SWL
(FEEn3

7.734
7.734
7.734
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.727
7.734
7.727
7.727
7.727
7.734
7.734
7.734
7.734
7.734
7.734
7.734
7.734
7.734
7.734
7.740

24-1 24-2

SWL SWL

(T) (FEET)

7.861 12.828
7.861 12.828
7.861 12.812
7.854 12.812
7.85,54 12_812

7.854 12.812
7.854 12,812

7.854 12.812
7.854 12.812
7.854 12.812
7.861 12.812
7.861 12.812
7.861 12,812

7.861 12_812

7.861 12.828
7.861 12,812

7.861 12_812

7.861 12.812
7.861 12.828
7.867 12.828
7.867 12.812
7.867 12.812
7.861 12.812
7.867 12.812
7.867 12,812

7.867 12.812
7.873 12.828
7.873 12.828
7.873 12.812
7.873 12.812
7.880 12.828
7,880 12.812
7.880 12.812
7.880 12.828
7,880 12.812
7,880 12,812

7.886 12.812
7.880 12.796
7.880 12.812
7.886 12.812
7.886 12.812

SWL

13.093
13.093
13.093
13.078
13.078
13.078
13.093
13.078
13.093
13.093
13.093
13.093
13.093
13.093
13.078
13.093
13.078
13.078
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
13.078
13.093
13.093
13.093
13.093
13.078
13.093
13.078
13.093





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
TIME

(MI )

1915.0000
1920009
1925.0000
10.0009
1935.0000
19.0909
15.0909
1950.0000
15.0090
1960.0000
15.0000
10.0909
1975.0000
19.0009
19.0909
1990.0000
1995.0000
2000.0000
2095.0000

2015.0000
20.0090
2025.0000
2030.0000
2035.0000
204O.OOOO
25.0900
20.0000
2055.0000
2060.0000
25.0000
2070.0000
2075.0000
2080.0000
2085.0000
2090.0000
2095.0000
2109.0000
2105.0000
2110.0000
2115.0000

P-1

SWL

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
7.753
7.753
7.753
7.753
7.759
7.759
7.759
7.759
7.759
7.759
7.759
7.766
7.759
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766

24-1 24-2

SWL SWL

7.892 12.812
7.892 12.812
7.899 12.812
7.899 12.812
7.899 1Z812
7.905 1Z812
7.905 1Z812
7.911 12.812
7.905 1Z812
7.911 12.812
7.911 12.812
7.911 12.812
7.911 12.812
7.911 12.812
7.911 12.812
7.918 12.812
7.911 12.812
7.918 12.812
7.918 12.812
7.924 12.812
7.918 12.812
7.918 1Z812
7.918 12.812
7.918 12.812
7.924 12.812
7.918 12.812
7.924 12.812
7.924 12.812
7.924 12.812
7.924 12.812
7.924 12.812
7.924 12.812
7.924 12.812
7.924 12.812
7.924 12.812
7.924 12.812
7.930 12.812
7.924 12.812
7.924 12.812
7.924 12.812
7.924 12.812

24-3

SWL

13.093
13.078
13.093
13.093
13.078
13.093
13.093
13.093
13.093
13.093
13.093
13.093
13.093
13.078
13.078
13.093
13.078
13.078
13.078
13.093
13.078
13.078
13.078
13.093
13.093
13.093
13.093
13.078
13.078
13.078
13.078
13.093
13.093
13.093
13.078
13.078
13.078
13.078
13.078
13.078
13.078





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

2120.0000
2125.0000
2130.0000
2135.0000
2140.0000
2145.0000
2150.0000
2155.0000
2160.0000
2165.0000
2170.0000
2175.0000
2180.0000
2185.0000
2190.0000
2195.0000
2200.0000
2205.0000
2210.0000
2215.0000
2220.0000
2225.0000
2230.0000
2235.0000
2240.0000
2245.0000
2250.0000
2255.0000
2260.0000
2265.0000
2270.0000
2275.0000
2280.0000
2285.0000
2290.0000
2295.0000
2300.0000
2305.0000
2310.0000
2315.0000
2320.0000

P-I

SWL
(FEET)

7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.772
7.766
7.766
7.766
7.766
7.772
7.772
7.772
7.772
7.772
7.772
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766

24-1 24-2

SWL SWL
(FEET) (FEET)

7.924 12.812
7.924 12.812
7.924 12.812
7.930 12.812
7.924 12.796
7.930 12.812
7.924 12.796
7.924 12.796
7.930 12.812
7.930 12.812
7.924 12.812
7.930 12.812
7.930 12.796
7.930 12.812
7.930 12.812
7.930 12.796
7.930 12.812
7.930 12.812
7.930 12.812
7.930 12.812
7.930 12.812
7.930 12.812
7.930 12.812
7.930 12.812
7.924 12.812
7.924 12.796
7.924 12.812
7.924 12.796
7.924 12.796
7.924 12.796
7.924 12.796
7.924 12.796
7.924 12.796
7.924 12.796
7.930 12.796
7.924 12.796
7.924 12.796
7.924 12.796
7.924 12.796
7.930 12.796
7.930 12.796

24-3

SWL

13.093
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
13.078
13.078
13.078
13.078
13.078
13.078
13.078
13.078
13.078
13.078
13.078
13.078
13.062
13.062
13.062
13.078
13.078
13.078
13.078
13.062
13.078
13.062
13.078





CONTRACTTASK ORDER: 0017
S1TE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELL NUMBER
TIME

(MIN)

2325.0000
2330.0000
2335.0000
2340.0000
2345.0000
2350.0000
2355.0000
2360.0000
2365.0000
2370.0000
2375.0000

2385.0000

2395.0000
2400.0000
2405.0000
2410.0000
2415.0000
2420.0000
2425.0000
2430.0000
2435.0000
2440.0000
2445.0000
2450.0000
2455.0000
2460.0000
2465.0000
2470.0000
2475.0000
2480.0000
2485.0000
2490.0000
2495.0000

2505.0000
2510.0000
2515.0000
2520.0000
2525.0000

P-1

SWL

7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.759
7.759
7.759
7.759
7.759
7.759
7.759
7.766
7.759
7.759
7.759
7.759
7.759
7.766
7.759
7.759
7.759
7.759
7.759
7.759
7.759
7.759
7.759
7.759
7.766
7.759
7.766
7.759
7.766
7.766
7.766
7.766

24-1 24-2

SWL SWL
(FEET) (FEET)

7.924 12.796
7.930 12.796
7.930 12.796
7.930 12.796
7.924 12.796
7.924 12.796
7.924 12.796
7.924 12.796
7.924 12.781
7.918 12.781
7.918 12.796
7.918 12.781
7.918 12.781
7.918 12.781
7.918 12.781
7.918 12.781
7.924 12.796
7.918 12.781
7.918 12.796
7.924 12.781
7.924 12.796
7.924 12.796
7.930 12.796
7.930 12.781
7.924 12.781
7.930 12.781
7.930 12.781
7.930 12.781
7.930 12.781
7.936 12.781
7.930 12.781
7.930 12.781
7.936 12.781
7.936 12.781
7.936 12.781
7.936 12.781
7.936 12.781
7.936 12.781
7.943 12.781
7.943 12.781
7.936 12.781

SWL
(FEET)

13.078
13.062
13.062
13.078
13.1378
13.062
13.078
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.046
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.046
13.062
13.062
13.062
13.046
13.046
13.062
13.062
13.046
13.046
13.046
13.062
13.046
13.062





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELL NUMBER
TIME

(MIN)

2530.0000
2535.0O00
2540.0000
2545.OOO0
2550.0000
2555.0000
2560.0000
2565.0000
257O.0OOO
2575.0000

2595.0000

2605.0000
2610.0000
2615.0000
2620.OO0O
2625.0000
2630.0000
2635.0000
2640.0000
2645.0000
2650.0000
2655.0000
2660.0000
2665.0000
2670.0000
2675.0000
2680.0000
2685.0000
2690.0000
2695.0000
2700.0000
2705.0000
2710.0000
2715.0000
2720.0000
2725.0000
2730.0000

P-1

SWL

7.766
7.759
7.759
7.759
7.759
7.766
7.759
7.759
7.759
7.759
7.759
7.759
7.766
7.766
7.766
7.766
7.766
7.766
7.759
7.766
7.759
7.766
7.766
7.766
7.766
7.759
7.766
7.766
7.759
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.766
7.772

24-1 24-2

SWL SWL

(VEEr) (FEET)

7.936 IZ781
7.936 12.781
7.936 12.781
7.936 12.781
7.943 12.781
7.943 12.781
7.943 12.781
7.943 12.781
7.943 12.781
7.943 12.781
7.943 12.765
7.949 12.781
7.955 12.781
7.949 12.781
7.949 12.781
7.949 12.781
7.949 12.781
7.955 12.781
7.955 12.781
7.955 12.781
7.955 12.765
7.955 12.781
7.955 12.781
7.955 12.781
7.955 12.781
7.949 12.781
7.949 12.781
7,955 12.781
7.949 12.781
7.955 12.781
7.962 12.781
7.962 12.781
7.962 12.765
7.968 12.781
7.968 12.781
7.968 12.781
7.968 12.781
7.968 12.781
7.968 12.781
7.968 12.781
7.968 12.781

24-3

SWL

13.046
13.062
13.062
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.062
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LFAEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

35.0000
27.0000
2745.0000
2750.0000
55.0000
.0000
27.0000
2770.0000
2775.0000

27.0000
27.0000

2805.0000
10.0000
15.0000
20.0000

30.0000
2835.0000

2845.0000
50.0000
55.0000

25.0000
70.0000
75.0000

2885.0000

95.0000
2900.0000
25.0000
2910.0000
915.0000
20.0000
2925.0000
2930.0000
2935.0000

P-1

SWL
(FEET)

7.766
7.772
7.772
7.772
7.772
7.772
7.772
7.779
7.772
7.779
7.772
7.772
7.779
7.779
7.772
7.779
7.779
7.779
7.779
7.779
7.779
7.779
7.779
7.779
7.779
7.779
7.779
7.779
7.785
7.785
7.791
7.791
7.791
7.791
7.791
7.791
7.791
7.798
7.798
7.798
7.798

24-1 24-2

SWL SWL
(FEET)

7.968 12.781
7.974 12.781
7.974 12.781
7.981 12.781
7.981 12.781
7.987 12.781
7.987 12.781
7.987 12.781
7.987 12.781
7.987 12.781
7.987 12.781
7.987 12.781
7.993 12.781
7.987 12.781
7.993 12.781
8.000 12.781
7.993 12.796
7.993 12.781
8.000 12.796
7.993 12.796
7.993 12.796
8.000 12.796
8.000 12.796
8.000 12.796
8.000 12.796
8.000 12.796
8.O06 12.796
8.012 12.796
8.012 12.796
8.025 12.796
8.018 12.796
8.025 12.796
8.025 12.812
8.025 12.812
8.031 12.796
8.031 12.812
8.031 12.812
8.025 12.812
8.031 12.812
8.031 12.812
8.031 12.812

24-3

SWL

13.046
13.046
13.046
13.046
13.046
13.062
13.046
13.062
13.062
13.062
13.046
13.046
13.062
13.046
13.046
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.078
13.078
13.078
13.062
13.078
13.078
13.078
13.078
13.062
13.078
13.078
13.078
13.078





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 OPM

ELAPSED WELLNUMBER
TIME

(MIN)

2940.0000
2945.0000
2950.0000
2955.0000
2960.0000
2965.0000
2970.0000
2975.0000
2980.0000
2985.0000
2990.0000
2995.0000
3000.0000
3005.0000
3010.0000
3015.0000
3020.0000
3025.0000
3030.0000
3035.0000
3040.0000
3045.0000
3050.0000
3055.0000
3060.0000
3065.0000
3070.0000
3075.0000
3080.0000
3085.0000
3090.0000
3095.0000
3100.0000
3105.0000
3110.0000
3115.0000
3120.0000
3125.0000
3130.0000
3135.0000
3140.0000

P-I

7.791
7.798
7.798
7.798
7.798
7.798
7.798
7.798
7.791
7.798
7.791
7.798
7.798
7.798
7.798
7.798
7.798
7.791
7.791
7.791
7.791
7.798
7.791
7.785
7.791
7.791
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.785
7.791
7.785
7.785
7.791
7.785

24-1 24-2

SWL SWL
(FEET) (FEET)

8.025 12.796
8.031 12.812
8.037 12.812
8.031 12.796
8.025 12.796
8.031 12.796
8.031 12.796
8.031 12.796
8.018 12.796
8.025 12.796
8.025 12.796
8.025 12.796
8.025 12.796
8.025 12.796
8.031 12.812
8.025 12.796
8.025 12.812
8.025 12.796
8.018 12.796
8.018 12.812
8.018 12.812
8.025 12.812
8.018 12.796
8.012 12.796
8.018 12.796
8.012 12.796
8.012 12.796
8.012 12.796
8.012 12.796
8.000 12.796
8.018 12.765
8.012 12.796
8.018 12.796
8.012 12.796
8.012 12.796
8.000 12.796
8.018 12.796
8.012 12.796
8.000 12.843
8.025 12.796
8.018 12.796

SWL

13.078
13.078
13.078
13.062
13.062
13.062
13.078
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.078
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.078
13.046
13.062
13.062
13.031
13.046
13.046
13.062
13.062
13.062
13.046
13.062
13.062
13.062
13.078
13.062





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LFAEUNE, HPIA
TEST: CONSTANT RATE DRAWl)OWN
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

3145.0000
3150.0000
3155.0000
3160.0000
3165.0000
3170000
3175.0000
3180.0000
3185.0000
3190.0000
3195.0000
3200.0000
3205.0000
3210.0000
3215.0000
3220.0000
3225.0000
3230.0000
3235.0000
3240.0000
3245.0000
3250.0000
3255.0000
3260.0000
3265.0000
3270.0000
3275.0000
3280.0000
3285.0000
3290.0000
3295.0000
3300.0000
3305.0000
3310.0000
3315.0000
3320.0000
3325.0000
3330.0000
3335.0000
3340.0000
3345.0000

P-1

SWL
(FEET)

7.791
7.798
7.785
7.791
7.791
7.785
7.798
7.798
7.798
7.791
7.798
7.798
7.798
7.798
7.798
7.798
7.798
7.804
7.804
7.804
7.804
7.804
7.811
7.811
7.811
7.811
7.817
7.817
7.823
7.823
7.823
7.823
7.823
7.823
7.830
7.830
7.830
7.830
7.836
7.836
7.836

24-1 24-2

SWL SWL
(FErn3 (FEE

8.018 12.812
8.018 12.781
8.018 12.781
8.025 12.812
8.025 12.812
8.025 12.796
8.031 12.796
8.031 12.812
8.031 12.812
8.031 12.796
8.037 12.812
8.037 12.812
8.031 12.812
8.037 12.812
8.044 12.812
8.044 12.812
8.044 12.812
8.044 12.812
8.050 12.812
8.050 12.812
8.056 12.812
8.056 12.812
8.056 12.812
8.063 12.812
8.063 12.812
8.069 12.812
8.069 12.812
8.075 12.828
8.075 12.828
8.075 12.812
8.075 12.828
8.081 12.828
8.081 12.828
8.088 12.828
8.088 12.828
8.088 12.828
8.088 12.828
8.094 12.828
8.094 12.828
8.100 12.828
8.100 12.828

24-3

SWL
(FEET)

13.062
13.062
13.062
13.062
13.062
13.062
13.062
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
13.093
13.093
13.093
13.093
13.078
13.093
13.093
13.093
13.093
13.078
13.078
13.093
13.078
13.093





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELL NUMBER
TIME

(MIN)

3350.0000
3355.0000
3360.0000
3365.0000
3370.0000
3375.0000
3380.0000
3385.0000
3390.0000
3395.0000
3400.0000
3405.0000
3410.0000
3415.0000
3420.0000
3425.0000
3430.0000
3435.0000
3440.0000
3445.0000
3450.0000
3455.0000
3460.0000
3465.0000
3470.0000
3475.0000
3480.0000
3485.0000
3490.0000
3495.0000
3500.0000
3505.0000
3510.0000
3515.0000
3520.00O0
3525.0000
3530.0000
3535.0000
3540.0000
3545.0000
3550.0000

P-1

SWL
(FEED

7.836
7.843
7.843
7.843
7.843
7.849
7.849
7.855
7.855
7.855
7.862
7.862
7.868
7.862
7.862
7.868
7.868
7.875
7.875
7.875
7.875
7.875
7.875
7.881
7.881
7.881
7.887
7.887
7.887
7.887
7.887
7.887
7.887
7.887
7.894
7.894
7.894
7.894
7.894
7.894
7.894

24-1 24-2

SWL SWL
(FEET) (FEET)

8.100 12.828
8.107 12.828
8.113 12.828
8.113 12.828
8.119 12.828
8.119 12.828
8.119 12.828
8.126 12.828
8.126 12.828
8.132 12.843
8.138 12.828
8.132 12.828
8.138 12.843
8.138 12.828
8.138 12.828
8.138 12.843
8.138 12.843
8.145 12.828
8.145 12.843
8.138 12.843
8.145 12.843
8.145 12.843
8.145 12.843
8.145 12.843
8.151 12.828
8.151 12.843
8.157 12.843
8.157 12.843
8.157 12.843
8.157 12.843
8.157 12.843
8.157 12.843
8.157 12.843
8.157 12.843
8.157 12.843
8.157 12.843
8.163 12.843
8.157 12.843
8.163 12.843
8.157 12.843
8.157 12.843

SWL

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





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED
TIME

(MIN)

3555.0000
3560.0000
3565.0000
3570.0000
3575.0O0O
3580.0000
3585.0000
3590.0000
3595.0000
3600.0000
3605.0000
3610.0000
3615.0000
3620.0000
3625.0000
3630.0000
3635.0000
3640.0000
3645.0000
3650000
3655.0000
3660.0000
3665.0000
3670.0000
3675.0000
3680.0000
3685.0000
3690.0000
3695.0000
3700.0000
3705.0000
3710.0000
3715.0000
3720.0000
3725.0000
3730.0000
3735.0000
3740.0000
3745.0000
3750.0000
3755.0000

P-1

SWL
(FEET)

7.894
7.900
7.900
7.900
7.900
7.900
7.907
7.907
7.907
7.907
7.907
7.907
7.907
7.907
7.913
7.913
7.913
7.913
7.913
7.913
7.913
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
7.926
7.919
7.919
7.919
7.919
7.919
7.919

WELLNUMBER

24-1 24-2

SWL SWL
(FEE’r)

8.157 12.843
8.163 12.843
8.163 12.843
8.163 12.843
8.163 12.859
8.163 12.859
8.157 12.843
8.170 12.859
8.163 12.859
8.163 12.859
8.163 12.859
8.170 12.859
8.163 12.859
8.163 12.859
8.170 12.859
8.170 12.859
8.170 12.859
8.170 12.859
8.170 12.859
8.170 12.859
8.170 12.859
8.170 12.875
8.170 12.859
8.170 12.859
8.170 12.859
8.170 12.859
8.170 12.859
8.170 12.875
8.170 12.875
8.170 12.859
8.170 12.859
8.170 12.875
8.170 12.875
8.170 12.859
8.170 12.859
8.170 12.859
8.170 12.875
8.170 12.859
8.163 12.859
8.163 12.859
8.170 12.875

24-3

SWL

13.109
13.109
13.109
13.109
13.109
13.109
13.109
13.109
13.109
13.109
13.109
13.124
13.109
13.109
13.124
13.109
13.109
13.124
13.124
13.109
13.109
13.109
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LF,JEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELL NUMBER
TIME

(MIN)

3760.0000
3765.0000
3770.0000
3775.0000
3780.0000
3785.0000
3790.0000
3795.0000
3800.0000
3805.0000
3810000
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
3905.0000
3910.0000
3915.0000
3920.0000
3925.0000
3930.0000
3935.0000
3940.0000
3945.0000
3950.0000
3955.0000
3960.0000

P-1

SWL
(FEET)

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

SWL SWL
(FEET) (FEET)

8.170 12.875
8.170 12.859
8.163 12.859
&IT0 12.859
8.170 12.859
8.163 12.859
8.163 12.859
8.170 12.859
8.163 12.859
8.163 12.859
8.170 12.859
8.163 12.859
8.157 12.859
8.151 12.859
8.151 12.859
8.163 12.875
8.163 12.859
8.163 12.859
8.163 12.859
8.163 12.859
8.163 12.859
8.163 12.859
8.163 12.859
8.163 12.875
8.170 12.859
8.170 12.859
8.176 12.859
8.170 12.859
8.176 12.859
8.170 12.859
8.170 12.859
8.163 12.859
8.163 12.859
8.163 12.859
8.157 12.859
8.151 12.859
8.151 12.859
8.151 12.859
8.138 12.859
8.138 12.859
8.138 12.859

24-3

SWL

13.109
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.109
13.124
13.109
13.124
13.109
13.109
13.109
13.109
13.124
13.124
13.124
13.124
13.109
13.109
13.124
13.109
13.124
13.124
13.124
13.124
13.124
13.109
13.109
13.109
13.109
13.124
13.124
13.109
13.109





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANTRATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

3965.0000
3970.0000
3975.0000
3980.0000
3985.0000
3990.0000
3995.0000
4000.0000
4005.0000
4010.0000
4015.0000
4020.0000
4025.0000
4030.0000
4035.0000
4040.0000
4045.0000
4050.0000
4055.0000
4060.0000
4065.0000
4070.0000
4075.0000
4080.0000
4085.0000
4090.0000
4095.0000
4100.0000
4105.0000
4110.0000
4115.0000
4120.0000
4125.0000
4130.0000
4135.0000
4140.0000
4145.0000
4150.0000
4155.0000
4160.0000
4165.0000

P-1

SWL
(FEET)

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

SWL SWL
(FEET) (FEET)

8.138 12.859
8.138 12.859
8.132 12.859
8.138 12.859
8.138 12.859
8.138 12.859
8.138 12.859
8.145 12.859
8.138 12.875
8.138 12.859
8.138 12.859
8.145 12.859
8.138 12.859
8.138 12.859
8.138 12.859
8.138 12.843
8.138 12.859
8.138 12.859
8.145 12.859
8.145 12.859
8.145 12.859
8.145 12.859
8.145 12.859
8.151 12.859
8.151 12.859
8.151 12.859
8.157 12.859
8.157 12.859
8.157 12.859
8.157 12.859
8.151 12.875
8.151 12.859
8.151 12.859
8.151 12.859
8.151 12.843
8.151 12.859
8.145 12.859
8.145 12.859
8.145 12.859
8.151 12.859
8.151 12.859

24-3

SWL

(FEET)

13.109
13.109
13.109
13.109
13.109
13.124
13.124
13.109
13.109
13.109
13.109
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.109
13.109
13.109
13.109
13.109
13.109
13.109
13.124
13.124
13.109
13.124
13.124
13.124
13.124
13.109
13.124
13.109
13.109
13.109
13.109
13.109
13.124





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: CONSTANT RATE DRAWDOWN
FLOW RATE: 1.5 GPM

ELAPSED WELLNUMBER
TIME

(MIN)

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
4270.0000
4275.0000
4280.0000
4285.0000
4290.0000
4295.0000
4300.0000
4305.0000
4310.0000
4315.0000
4320.0000
4325.0000
4330.0000
4335.0000
4340.0000
4345.0000
4350.0000
4355.0000

P-1

SWL

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

24-1 24-2

SWL SWL

(FEEW (FEED
8.151 12.859
8,157 12,859

8.157 12.859
8.151 12.859
8,157 12,859

8.163 12,859

8.163 12.859
8.163 12.859
8.163 12.859
8.163 12.859
8.163 12.859
8.163 12.875
8.170 12.875
8.170 12.875
8.170 12.875
8.176 12.875
8.170 12.875
8.176 12.875
8.176 12.890
8.176 12.875
8.176 12.890
8.176 12.890
8.176 12.875
8.176 12.890
8.176 12.875
8.176 12.890
8.176 12.875
8.176 12.875
8.176 12.890
8.176 12.890
8.176 12.890
8.176 12.890
8.176 12.890
8.176 12.890
8.176 12.890
8.176 12.890
8.176 12.890
8.170 12.890

24-3

SWL

13.109
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.140
13.140
13.140
13.140
13.140
13.140
13.140
13.140
13.156
13.156
13.156
13.140
13.140
13.140
13.140
13.140
13.156
13.140
13.156
13.156
13.140
13.140
13.140
13.140
13.156





Phase:

Project

Drawdown

Recovery

Well Number

Distance to PumpedWell

WATER LEVELDATA

Page.I of

Initial Static W.L. Below M.P. (ft.)

M.P. Elevation (ft., NGVD}

Initial W.L. Elevation (ft., NGVD)

Test Start Date/Time

Elapsed
Time

Date Time (min.)

FootMark
Held at
M.P. fit.)

Wetted
Tape
(f)

Water
Level

Below M.P.
(f)

10.’7
to.

10,7 0
/0.72

Elev. of
Water
Surface
(f)

Obtained

Aioy

Commen:





WATER LEVELDATA

Page "l of

Phase:

Project

Drawdown

Recovery

Well Number

Distance to Pumped Well

a

Initial Static W.L. Below M.P. (ft.)

M.P. Elevation (ft., NGVD)

Initial W.L. Elevation (ft., NGVD)

Test Start DateYlme

Date me

q **o’)

15:qo

Elapsed
Time

FootMark
Held at
M.P. (ft.)

weai

(f)

Water
Level

Below M.P.
(ft.)

7 .Io
7.4
7.1Z"

Elev. of
Water
Surface
(f)

Obtained

Comments:





WATERLEVELDATA

Page.._ of

Phase:

Project

Drawdown

Recovery

Well Number

Distance to PumpedWell fro

Initial Static W.L. Below M.P. (ft.)

M.P. Elevation (ft., NGVD)

Initial W.L. Elevation (ft., NGVD)

Test Start Date/Time

Date Tme

15:q,q

Elapsed
Time

8:, 7 157.z

FootMark
Held at
M.P. (ft.)

Wetted
Tape
(f)

Water
Level

Below M.P.
(f)

Elev. of
Water
Surface
(f)

Obtained

Comments:





WATER LEVELDATA

Page_ of

Phase:

Project

Drawdown

Recovery

Well Number

Distance to PumpedWell

Initial Static W.L. Below M.P. (ft.)

M.P. Elevation (f., NGVD)

Initial W.L. Elevation (ft., NGVD)

Test Start DatafHme

Date Tme

"/5"

Os-o

Elapsed
Time

FootMark
Held at
M.P. (ft.)

Water
Level

Below M.P.
(f)

Elev. of
Water
Surface
(f)

Draw- Obtained
down By

Commen:





Phase:

Project

Drawdown

Recovery

Well Number

Distance to Pumped Well

WATER LEVELDATA

PageLof

Initial StaticW.L. Below M.P. (ft.)

M.P. Elevation (ft., NGVD)

Initial W.L. Elevation (ft., NGVD)

Test Start Date2rime "

Date

Elapsed
Time

1386"

FootMark
Held at
M.P. (it.)

Wetted
Tape
(f)

Water
Level

Below M.P.
(f)

Elev. of
Water
Surface

(ft.)

q .71"

Obtained

q.sq’"

t

if, 7q

Comments:





WATER LEVEL DATA

Page of

Phase: Drawdown

Recovery

Well Number

Distance to PumpedWell

X

Initial Static W.L. Below M.P. (ft.)

M.P. Elevation (ft., NGVD)

Initial W.L. Elevation (ft., NGVD)

Test Start Date/Time

Date

{z//..

Elapsed
Time
(minJ

oo

t 3")O

FootMark
Held at
M.P. (ft.)

Wetted
Tape

Water
Level

Below M.P.

7.08
"7.20

7.1Z
z

7._g

"7.50

Elev. of
Water
Surface

(ft.)
Draw- Obtained
down By

Commen:





Phase: Drawdown /-

Recovery

Project JllO; l’OtN "/"

Well Number O

Dce PumWell

WATER LEVELDATA

ft.

Page

Date

15: 2o

Comments:

Elapsed
Time

FootMark
Held at
M.P. (ft.)

i of

q

g. 6o

Elev. of
Water
Surface

(ft.)
Obtained

By

1D

Wetti
Water
Level

Below M.P.

Initial StaticW.L. Below M.P. (ft.)

M.P. Elevation (ft., NGVD)

Initial W.L. Elevation (ft., NGVD)

Test Start Date2Time z9 -. @ :l / I0 : 0 ..





WATER LEVELDATA

Page of"

Phase: Drawdown

Recovery

Project ok

Initial Static W.L. Below M.P. (ft.)

M.P. Elevation (ft., NGVD)

Well Number Initial W.L. Elevation (ft., NGVD)

Distance to Pumped Well

/-CO

ft. Test Start

Date Time

Elapsed
Time

FootMark
Held at
M.P. (ft.)

wett 

(f)

Water
Level

Below M.P.
(ft.)

575

q.7Z

.70

q.70

Elev. of
Water
Surface

(ft.)
Obtained

Comments:





Page_k.of

FLUID LEVEL MEASUREMENTS

Well

Number

Top of Casing

Elevation

(feet above MSL)

Depth to Depth to

Product Groundwater Pr6duct

(feet below (feet below Thickness

top of easing) top of easing) (feet)

7. q6’

/3. Oo

CTO Number I "-
Product

Elevation

(feet above MSL)

IoL





APPENDIX D
AQUIFERTESTDATA RECOVERY PHASE





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: RECOVERY

ELAPSED
TIME

(MIN)

0.0000
0.0033
0.0066
0.0100
0.0133
0.0166
O.O2OO
0.0233
O.O266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4166
0.5000
0.5833
0.6666
0.7500
0.8333
0.9166
1.0000
1.0833
1.1666
1.2500
1.3333
1.4166

WELLNUMBER

RW-1 P-2

SWL SWL
(FEET) (FEET)

20.412 6.956
20.399 6.963
20.418 6.963

20.399 6.963
20.399 6.963
20.399 6.963
20.393 6.963
20.406 6.963
20.418 6.963
20.393 6.963
20.387 6.963
20.374 6.963
20.362 6.963
20.349 6.963
20.336 6.963
20.324 6.963
20.311 6.963
20.298 6.963
20.286 6.963
20.273 6.963
20.260 6.963
20.248 6.963
20.235 6.963
20.222 6.963
20.210 6.969
20.197 6.969
20.191 6.969
20.178 6.969
20.115 6.963
20.058 6.963
19.995 6.969
19.938 6.969
19.881 6.969
19.817 6.969
19.754 6.969
19.691 6.969
19.628 6.963
19.577 6.969
19.520 6.969
19.470 6.969
19.413 6.969





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LF_JEUNE, HPIA
TF_T: RECOVERY

ELAPSED
TIME

(MIN)

1.5000
1.5833
1.6666
1.7500
1.8333
1.9166
2.0000
2..5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000

30.0000
32.0000

38.0000

42.0000

WELL NUMBER

RW-1 P-2

SWL SWL
(FEET) (FEET)

19.356 6.969
19.292 6.963
19.229 6.969
19.172 6.969
19.109 6.969
19.046 6.969
18.982 6.969
18.622 6.975
18.248 6.969
17.881 6.963
17.514 6.956
17.153 6.963
16.818 6.963
16.495 6.969
16.197 6.975
15.919 6.975
15.640 6.969
15.387 6.969
15.152 6.969
14.937 6.963
14.722 6.963
14.506 6.956
14.304 6.956
13.581 6.956
12.910 6.956
12.301 6.95
11.832 6.944
11.484 6.937
11.211 6.937
10.983 6.931
10.793 6.918
10.628 6.912
10.482 6.899
10.380 6.893
10.279 6.887
10.203 6.88
10.127 6.868
10.051 6.861
10.006 6.849
9.949 6.849
9.905 6.836
9.86O 6.823





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LE.JEUNE, HPIA
TEST: RECOVERY

ELAPSED
TIME

(MIN)

50.0000
52.00O0
54.0OO0
56.00O0
58.0000
60.0000
62.OOOO
64.0000
66.0000
68.0000
70.0000
72.0000
74.0000
76.0000
78.0000

82.0000

94.0000

98.0000
100.0000
110.0000
120.0000
130.0000
140.0000
150.0000
160.0000
170.0000
180.0000
190.0000
200.0000
210.0000
220.0000

240.0000
250.0000
260.0000

WELLNUMBER

RW-1 P-2

SWL SWL
(FEET) (FEET)

9.816 6.811
9.778 6.804
9.746 6.798
9.714 6.798
9.676 6.779
9.651 6.772
9.619 6.766
9.594 6.76
9.569 6.747
9.537 6.734
9.518 6.728
9.505 6.722
9.473 6.715
9.461 6.709
9.442 6.703
9.423 6.69
9.397 6.677
9.385 6.671
9.372 6.665
9.353 6.665
9.347 6.658
9.328 6.646
9.315 6.639
9.296 6.627
9.277 6.62
9.270 6.608
9.207 6.57
9.150 6.544
9.106 6.513
9.061 6.487
9.010 6.456
8.979 6.437
8.941 6.405
8.903 6.38
8.871 6.354
8.833 6.335
8.807 6.316
8.776 6.291
8.750 6.272
8.719 6.253
8.693 6.24
8.661 6.221





CONTRACTTASK ORDER: 0017
S1TE I.D.: CAMP LEJEUNE, HPIA
TEST: RECOVERY

ELAPSED
TIME

(MIN)

270.0000
280.0000
290.0000
300.0000
310.0000
320.0000
330.0000
M0.0000
350.0000
360.0000
370.0000

390.0000

410.0000
420.0000
430.0000

450.0000

470.0000

490.0000
500.0000
510.0000
520.0000
530.0000
540.0000
550.0000
560.0000
570.0000
580.0000
590.0000

610.0000
620.0000
630.0000

650.0000

670.0000

WELLNUMBER

RW-1 P-2

SWL SWL
(FEET) (FEET)

8.642 6.202
&617 6.183
&592 6.171
8.560 6.152
8.541 6.133
8.522 6.12
8.496 6.107
8.477 6.088
8.458 6.069
8.439 6.057
8.414 6.044
8395 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 5.8O3
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





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: RECOVERY

ELAPSED
TIME

(MIN)

6.0000
700.0000
710.0000
720.0000
730.0000
7.0000
750.0OOO
760.0000
770000
780.0000
7.0000

810.0000
0.0000
830.0000
840.0000
850.0000

0.0000

8.0000

910.0000
0.0000
930.0000
940.0000
950.0000

970.0000
980.OO0O

1000.0000
1010.0000
1020.0000
1030.0000
1040.0000
10.0000
1060.0000
1070.0000
1080.0000
1090.0000
1100.0000

WELLNUMBER

RW-1 P-2

SWL SWL
(FEET) (FEET)

8.052 5.727
8.046 5.721
8.033 5.708
8.021 5.702
8.014 5.702
8.008 5.689
8.002 5.683
8.002 5.676
7.995 5.67
7.983 5.664
7.976 5.657
7.970 5.651
7.957 5.632
7.951 5.632
7.945 5.626
7.938 5.607
7.925 5.613
7.925 5.6
7.913 5.594
7.906 5.588
7.900 5.581
7.894 5.575
7.887 5.569
7.881 5.55
7.875 5.562
7.875 5.556
7.868 5.55
7.862 5.537
7.856 5.537
7.849 5.524
7.843 5.524
7.837 5.518
7.830 5.518
7.824 5.505
7.818 5.499
7.818 5.499
7.818 5.499
7.818 5.486
7.818 5.493
7.811 5.486
7.805 5.48
7.792 5.48









CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: RECOVERY

ELAPSED
TIME

(MIN)

1110.0000
1120.0000
1130.0000
1140.00(O

1150.0000
1160.0000
1170.0000
1180.0000
1190.0000
1200.0000
1210.0000
1220.0000
1230.0000
1240.0000
1250.0000

WELL NUMBER

RW-I P-2

SWL SWL

(FEET) (FEET)

7.792 5.473
7.799 5.473
7.799 5.48
7.805 5.48
7.805 5.48
7.799 5.473
7.799 5.467
7.799 5.48
7.799 5.473
7.799 5.473
7.792 5.473
7.780 5.454
7.786 5.461
7.786 5.454
7.780 5.454





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: RECOVERY

ELAPSED WELLNUMBER
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
0.1415
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

P-1

SWL
(FEET)

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

SWL SWL
(FEET)

8.163 12.875
8.163 12.890
8.163 12.890
8.163 12.875
8.163 12.875
8.163 12.890
8.163 12.890
8.170 12.890
8.163 12.875
8.163 12.875
8.170 12.890
8.163 12.890
8.163 12.875
8.163 12.890
8.170 12.890
8.163 12.875
8.170 12.875
8.170 12.875
8.163 12.890
8.163 12.875
8.163 12.890
8.163 12.890
8.163 12.890
8.170 12.875
8.170 12.890
8.170 12.875
8.170 12.890
8.163 12.875
8.163 12.890
8.163 12.875
8.163 12.875
8.170 12.875
8.163 12.875
8.170 12.875
8.170 12.875
8.170 12.875
8.170 12.875
8.170 12.890
8.170 12.890
8.170 12.875
8.163 12.875
8.170 12.875

24-3

SWL

13.124
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
13.156
13.140
13.140
13.140
13.140
13.140
13.140





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: RECOVERY

ELAPSED WELLNUMBER
TIME

(MIN)

O.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
O.5O00
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
O.950O
0.9666
0.9833
1.0O00
1.2000
1.4000
1.6000

P-1

SWL

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

SWL SWL

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 12.875
8.170 12.875
8.163 12.875
&163 12.890
8.163 12.875
8.163 1Z875
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 1Z890
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 1Z875
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 1Z875
8.170 12.875
8.163 12.875

24-3

SWL
(FEET)

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





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: RECOVERY

ELAPSED WELLNUMBER
TIME

(MIN)

1.8000
2.0000
2.2000
2.4000
2.6000
2.8OOO
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
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
9.0000
9.2000
9.4000
9.6000
9.8000
10.0000

P-1

SWL

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-.1 24-2

SWL SWL
(FEET) (FEET)

8.163 12.875
8.163 12.875
8.170 12.875
8.163 12.875
8.163 12.875
8.163 12.890
8.163 12.875
8.163 12.875
8.163" 12.890
8.163 12.875
8.163 12.875
8.163 12.890
8.163 12.875
8.163 12.890
8.163 12.875
8.163 12.875
8.163 12.875
8.163 12.875
8.163 12.875
8.163 12.875
8.163 12.875
8.163 12.875
8.163 12.875
8.163 12.875
8.163 12.875
8.163 12.875
8.163 12.875
8.163 12.875
8.170 12.875
8.163 12.875
8.163 12.875
8.163 12.875
8.163 12.875
8.170 12.875
8.170 12.875
8.163 12.875
8.163 12.875
8.163 12.875
8.163 12.875
8.170 12.890
8.170 12.890
8.170 12.890

24-3

SWL

13.124
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
13.124
13.140
13.140
13.140
13.140
13.140
13.140
13.140
13.140
13.156





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: RECOVERY

ELAPSED,

TIME

(MIN)

12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000

38.0000

42.0000

50.0000
52.0000
54.000O
56.0000
58.0000

62.0000

70.0000
72.0000
74.0000
76.0000
78.0000

82.0000

94.0000

P-1

SWL

7.919
7.919
7.913
7.913
7.919
7.913
7.913
7.913
7.913
7.913
7.913
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
7.894
7.900
7.894
7.894
7.894
7.894
7.887
7.887
7.887
7.881
7.881
7.881
7.875
7.881
7.875
7.875
7.875
7.875

WELLNUMBER

24-1 24-2

SWL SWL
(FEET) (FEET)

8.170 12.890
8.163 12.890
8.170 12.890
8.163 12.890
8.163 12.890
8.163 12.890
8.163 12.890
8.163 12.890
8.163 12.890
8.163 12.890
8.163 12.890
8.163 12.890
8.163 12.890
8.163 12.890
8.170 12.890
8.163 12.890
8.163 12.890
8.163 12.890
8.157 12.890
8.157 12.890
8.157 12.890
8.151 12.890
8.151 12.890
8.151 12.890
8.145 12.890
8.145 12.890
8.145 12.890
8.138 12.890
8.138 12.890
8.138 12.890
8.132 12.890
8.126 12.890
8.119 12.890
8.119 12.890
8.113 12.875
8.113 12.890
8.113 12.890
8.107 12.890
8.107 12.890
8.100 12.890
8.100 12.890
8.094 12.890

SWL

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
13.140
13.140





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: RECOVERY

ELAPSED WELL NUMBER
TIME

(MIN)

96.0000
98.0000
100.O300
105.0000
110.0000
115.0000
120.0000
125.0000
130.0000
135.0000
140.0000
145.0000
150.0000
155.0000
160.0000
165.0000
170.0000
175.0000
180.0000
185.0000
190.0000
195.0000
200.0000
205.0000
210.0000
215.0000
220.0000
225.0000
230.0000
235.0000
240.0000
245.0000
250.0000
255.0000
260.0000
265.0000
270.0000
275.0000

290.0000
295.0000

P-1

SWL

7.868
7.868
7.862
7.862
7.855
7.849
7.849
7.843
7.836
7.836
7.830
7.823
7.823
7.817
7.817
7.811
7.811
7.804
7.798
7.798
7.791
7.791
7.791
7.785
7.785
7.779
7.779
7.772
7.766
7.766
7.766
7.759
7.759
7.753
7.753
7.747
7.747
7.740
7.740
7.740
7.734
7.734

24-1 24-2

SWL SWL
(FEET) (FEET)

8.094 12.890
8.O88 12.890
8.088 12.890
8.081 12.890
8.075 12.875
8.075 12.875
8.069 12.875
8.069 12.875
8.069 12.875
8.056 12.875
8.056 12.875
8.050 12.875
8.044 12.875
8.037 12.875
8.031 12.875
8.025 12.875
8.025 12.875
8.018 12.875
8.012 12.859
8.006 12.875
8.006 12.859
8.000 12.859
8.000 12.859
7.993 12.859
7.987 12.875
7.987 12.859
7.981 12.859
7.981 12.875
7.974 12.859
7.968 12.859
7.962 12.859
7.962 12.859
7.962 12.859
7.955 12.859
7.949 12.859
7.949 12.859
7.943 12.859
7.943 12.859
7.936 12.859
7.930 12.859
7.924 12.859
7.918 12.859

SWL

13.140
13.140
13.140
13.140
13.140
13.140
13.140
13.140
13.140
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





CONTRACFTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: RECOVERY

ELAPSED WELL NUMBER
TIME

(MIN)

300.0000
305.0000
310.0000
315.0000
320.0000
325.0000
330.0000
335.0000
340.0000
345.0000
350.0000
355.0000

365.0000
370.0000
375.0000

385.0000
390.0000
395.0000

405.0000
410.0000
415.0000
420.0000
425.0000
430.0000
435.0000

445.0000
450.0000
455.OOOO

465.0000
470.0000
475.0000

490.0000
495.0000
500.0000
505.0000

P-1

SWL

7.727
7.727
7.721
7.721
7.721
7.721
7.715
7.715
7.708
7.708
7.702
7.702
7.702
7.695
7.695
7.695
7.689
7.689
7.683
7.683
7.683
7.676
7.676
7.676
7.676
7.670
7.670
7.670
7.663
7.663
7.663
7.663
7.657
7.657
7.657
7.657
7.657
7.650
7.650
7.650
7.650
7.650

24-1 24-2

SWL SWL

(EE) (FEEa3

7.918 12.859
7.911 12.859
7.905 12.859
7.905 12.859
7.905 12.859
7.899 12.859
7.899 12.843
7.892 12_859

7.886 12_859

7.886 12.859
7.880 12.843
7.873 12_843

7.873 12_843

7.861 12.843
7.861 12.843
7.861 12.843
7.854 12.843
7.854 12_843

7.848 12.843
7.848 12.843
7.842 12.843
7.842 12.843
7.836 12.843
7.836 12.843
7.829 12.843
7.829 12_843

7.823 12.843
7.823 12.843
7.823 12.843
7.817 12.828
7.817 12.828
7.817 12.828
7.810 12.828
7.810 12.843
7.810 12.843
7.804 12-828
7.804 12.828
7.804 12-828
7.798 12.828
7.798 12-828
7.798 12.828
7.791 12.828

SWL
(FEET)

13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.124
13.109
13.109
13.109
13.109
13.109
13.109
13.109
13.109
13.109
13.109
13.109
13.109
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





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: RECOVERY

ELAPSED WELL NUMBER
TIME

(MIN)

510.0000
515.0000
520.0000
525.0000
530.0000
535.0000
540.0000
545.0000
550.0000
555.0000
560.0000
565.0000
570.0000
575.0000
580.0000
585.0000
590.0000
595.0000

605.0000
610.0000
615.0000
620.0000
625.0000
630.0000
635.0000
640.0000
645.0000
650.0000
655.0000

665.0000
670.0000
675.0000

685.0000
690.0000
695.0000
700.0000
705.0000
710.0000
715.0000

P-1

SWL

(FEET)

7.644
7.644
7.644
7.638
7.638
7.638
7.638
7.638
7.631
7.631
7.631
7.631
7.631
7.625
7.625
7.631
7.625
7.625
7.625
7.618
7.618
7.618
7.618
7.612
7.612
7.612
7.612
7.612
7.612
7.606
7.606
7.599
7.599
7.606
7.599
7.599
7.599
7.599
7.593
7.593
7.593
7.593

24-1 24-2

SWL SWL

(FEET) (FEET)

7.785 12.828
7.785 12.828
7.785 12.828
7.779 12.843
7.779 12.828
7.779 12.828
7.779 12.828
7.772 12.828
7.766 12.828
7.772 12.828
7.772 12.828
7.766 12.828
7.766 12.828
7.760 12.828
7.760 12.828
7.760 12.828
7.760 12.828
7.754 12.828
7.754 12.828
7.747 12.828
7.747 12.828
7.747 12.828
7.741 12.828
7.741 12.828
7.735 12.828
7.735 12.828
7.735 12.828
7.728 12.828
7.722 12.828
7.722 12.828
7.716 12.828
7.716 12.828
7.709 12.812
7.709 12.828
7.709 12.828
7.709 12.828
7.709 12.828
7.703 12.828
7.703 12.828
7.703 12.828
7.697 12.812
7.691 12.828

SWL

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





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LFJEUNE, HPIA
TEST: RECOVERY

ELAPSED WELLNUMBER
TIME

(MIN)

720.0000
725.0000
730.0000
735.0000
740.0000
745.0000
750.0000
755.0000
760.0000
765.0000
770.0000
775.0000
78O.00O0
785.0000
790.0000
795.0000

805.0000
810.0000
815.0000
820.0000
825.0000
830.0000
835.0000

845.0000
850.0000
855.0000

865.0000
870.0000
875.0000

890.0000
895.0000

905.0O00
910.0000
915.0000
920.0000

P-1

SWL

7.586
7.586
7.586
7.586
7.586
7.586
7.580
7.580
7.580
7580
7.574
7.574
7.574
7.574
7.574
7.567
7.567
7.567
7.561
7.561
7.561
7.561
7.554
7.554
7.554
7.548
7.548
7.548
7.548
7.548
7.542
7.542
7.542
7.542
7.535
7.535
7.535
7.535
7.529
7.529
7.529
7.529

24-1 24-2

SWL SWL
(FEET) (FEED

7.691 12,828

7.691 12.812
7,691 12.828
7.68 12.828
7,678 12,812

7.678 12,812
7,672 12,812

7,678 12,812

7.678 12.812
7.672 12.812
7.672 12.812
7.672 12.812
7.665 12.812
7.665 12.828
7.659 12,812

7.653 12.828
7.646 12.828
7.646 12.812
7.646 12.812
7.640 12.812
7.640 12.812
7.640 12.812
7.634 12.812
7.627 12.812
7.627 12,812

7.627 12.812
7.621 12.812
7.621 12.812
7.621 12.812
7.615 12.796
7.615 12.796
7.615 12.796
7.615 12.796
7.609 12.796
7.609 12.796
7.609 12.796
7.602 12,796

7.596 12,812

7.596 12.796
7.596 12.796
7.590 12.796
7.590 12.796

24-3

SWL

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
13.078
13.093
13.093
13.093
13.093
13.093
13.078
13.093
13.078
13.078
13.078
13.093
13.078
13.078
13.078
13.078
13.093
13.078
13.078
13.078
13.078
13.078
13.078
13.078





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: RECOVERY

ELAPSED WELLNUMBER
TIME

(MIN)

930.0000
935.0000
940.0000
945.0000
950.0000
955.0000
960.0000
965.0000
970.0000
975.0000
980,0000

985.0000

995.0000
1000.0000
1005.0000
1010.0000
1015.0000
1020.0000
1025.0000
1030.0000
1035.0000
1040.0000
1045.0000
1050.0000
1055.0000
1060.0000
1065.0000
1070.0000
1075.0000
1080.0000
1085.0000
1090.0000
1095.0000
1100.0300
1105.0000
1110.00
1115.0000
1120.0000
1125.0000
1130.0000
1135.0000

P-1

SWL

7.529
7.529
7.529
7.522
7.522
7.522
7.522
7.522
7.516
7.516
7.516
7.516
7,510
7,510

7,510

7.510
7.503
7.503
7.503
7,497

7.497
7.497
7.497
7.497
7,497

7,497
7,497

7.497
7,497

7,497

7.497
7.490
7,490

7.490
7.490
7.490
7,490

7.484
7,490

7.490
7.490
7.490

24-1 24-2

SWL SWL
(FEET) (FEET)

7.596 12.796
7.596 12.796
7.590 12.796
7.590 12.796
7.583 12.796
7.583 12,796

7.583 12.796
7.583 12.796
7,577 12.796
7.577 12.796
7.571 12,781

7.571 12.796
7.564 12.781
7.571 12.796
7.564 12.796
7.564 12.796
7.558 12.796
7.558 12,781

7.558 12.781
7.552 12.781
7.552 12.781
7,552 12,781

7.552 12,781

7.552 12.781
7.552 12.781
7,558 12.781
7.552 12.781
7.558 12,781

7.558 12.781
7,552 12.781
7.545 12,781

7.539 12.781
7.545 12.781
7,539 12.781
7.539 12.781
7.539 12.781
7,539 12.781
7.539 12.781
7.552 12.781
7,558 12.781
7.552 12.781
7.558 12.781

24-3

SWL

13.078
13.078
13.078
13.078
13.078
13.078
13.078
13.078
13.078
13.078
13.062
13.062
13.062
13.062
13.062
13.078
13.062
13.062
13.062
13.062
13.062
13.062
13.062
13.046
13.062
13.062
13.062
13.046
13.062
13.062
13.062
13.046
13.062
13.062
13.046
13.046
13.046
13.046
13.046
13.062
13.046
13.062





CONTRACTTASK ORDER: 0017
SITE I.D.: CAMP LEJEUNE, HPIA
TEST: RECOVERY

ELAPSED WELLNUMBER
TIME

(MIN)

1140.0000
1145.0000
1150.0000
1155.0000
1160.0000
1165.0000
1170.0000
1175.0000
1180.0000
1185.0000
1190.0000
1195.0000
1200.0000
1205.0000
1210000
1215.0000
1220.0000
1225.0000
1230.0000
1235.0000
1240.0000
1245.0000
1250.0000
1255.0000
1260.0000

P-1

SWL

(FEET)

7.490
7.490
7.490
7.490
7.490
7.490
7.497
7.490
7.490
7.490
7.490
7.490
7.490
7.490
7.490
7.484
7.490
7.484
7.484
7.484
7.484
7.484
7.484
7.484
7.478

24-1 24-2

SWL SWL

(FEE’D (FEEt3

7.558 12.781
7.558 12.781
7.552 12.781
7.552 12.781
7.552 17_781

7.558 12.781
7.558 12.781
7.558 12.781
7.552 12.781
7.558 12.781
7.552 12.781
7.552 12.781
7.552 12.781
7.552 12.781
7.552 12.781
7.545 12.781
7.545 12.781
7.539 12.781
7.539 12.781
7.545 12.781
7.539 12.765
7.539 12.781
7.539 12.781
7.539 12.781
7.533 12.765

24-3

SWL

13.1362
13.046
13.062
13.046
13.062
13.062
13.062
13.062
13.046
13.046
13.046
13.046
13.062
13.062
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046
13.046





APPENDIX E
BENCH-SCALE TREATABILITY STUDY ANALYTICAL
RESULTS GROUNDWATER CHARACTERIZATION





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbelis Run Road
Pittsburgh, PA 15205

900 Gemini Avenue
Houston, TX 77058

CLIENT NAME:
ADDRESS:

ATTENTION:

Carbon Copy:

SAMPLE ID:
NUS SAMPLE NO:

P.O. NO.:

LABORATORY ANALYSIS REPORT

BAKER ENCIRONMENTAL, INC./NAVY CLEAN
420 ROUSER ROAD
CORAOPOLIS, PA 15108-
MR. 30HN LOVELY

HPIA-GN-24-1
PO221928

3anuary 20, 1993

Report No. 00013053
Section A Page 1

NUS CLIENT NO: 1600 0005
WORK ORDER NO: 55830

VENDOR NO:

DATE SAMPLED:
DATE RECEIVED:
APPROVED BY:

29-DEC-92
31-DEC-92
3oanne Sllanlc

TEST
LN COOE DETERMINATION RESULT UNIT

1 I030

2 I020
3 I023
4 I024
5 I026
6 I130
7 1320
8 I391
9 1410
I0 I590
I 1610
12 I680
13 ACLPW
14 DPACK

COMIIF.NTS:

Ammonia (N), Direct

Ammonia (as N), Direct
Alkalinity, PAt (as Cat03)

Alkalinity, Total <as CaC03)

Alkalinity, Bicarbonate (as CaC03)

Alkalinity, Carbonate (as Cat03)

Chloride (as El)

Hardness, Total (as CaC03)

N1trate/Nltrlte

Nltrite (as N)

Solids, Dissolved at 180C
Solids, Suspended at I03C
011 and 6tease, 6ravimetrlc

TAL METALS & CLP DATA PACKAGE
CLP Data Package Deliverable

0.8
0
35
35
0
22
65

<0.I
< 0.02

ii0
910

6
DONE
DONE

mg/L

mg/L
mg/L

mg/L
mg/L

mg/L
mg/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

900 Gemini Avenue
Houston, TX 77058

CLIBT ME:
AD(O:S:

ATIL:NTION:

Carbon Copy:

SAMPLE ID:
S’IPLE NO:
P.O. NO.:

LABORATORY ANALYSIS REPORT

BAKER ENCIRONMENTAL, INC./NAVY CLE
422 ROUSER ROAD
CORAOPEIS, PA 15108-
MR. 30HN LOVELY

HPIA-GW-24-I-D
P0221930

January 20, 1993
Report No. 00013053

Sectton A Page 3

NUS CLIENT NO: 1600 0005
NORK ORDER NO: 55830

VENDOR NO:

DATE SAMPLED:
DATE RECEIVED:
APPROVED BY:

29-DEC-92
31-DEC-92
Joanne Slmanlc

TEST
COOE DETF.PJITI RESET UNITS

12 I680
13 ACLPW
14 DPACK

COI4MENTS:

011 and Grease, Gravlmetric

TAL METALS & CLP DTA PACKAGE
CLP Data Package Deliverable

6 mglL

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





U.S. EPA CLP

i

INORGANIC ANALYSES DATA SHEET

Lab Name: HALLIBURTON_NUS

Lab Code: HNUS Case No.: BKHDn

Matrix (soil/water): WATER

Level (low/med): LOW__

Contract:

SAS No.:

EPA SAMPLE NO.

221928

SDG No.: PKGI__

Lab Sample ID: P221928

Date Received: 12/29/92

% Solids:

Concentration Units <ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5 Aluminum
17440-36-0 Antimony_
7440-38-2 Arsenicn
7440-39-3 Barium
744c)-4 I-7 Beryll ium
7440-43-9 Cadmium
7440-70-2 Calcium
7440-47-3 Chromium_
7440-48-4 Cobalt
7440-50-8 Copper_
7439-89-6 Iron
7439-92-I Lead|
7439-95-4 Magnesium
7439-96-5 Manganese

Analyte ConcentrationC

25900
20.0U
9.7BI
78.0B
I.OB
5.0

1860<
3-. 0
8.0
14.0

26400
li.41
3100
84.0

Q IM

IP
IF
IF_I
IP_I
IP
IF’_I
IP_I., IP_I
IF’
’P
IP_I
IF_I
IF’
IF’_I

7439-97--6 IMercLry,
7440--02--0 INickell
7440-09-7
7782-49-2 Se!enium_
7440-22-4 Silver_
7440-23-5
7440-28-0 Thallium_
,44..-6-- IVanadium_l
7440-66-6
5955-70-0 ICyanide__l

0.20 U
22.01BI IF’_I
23301B
1.5 IBI NIF_I
3.01UI IP

8620
2.01 U
73.0
40.01 IF’_I

INRI

TAN

COLORLESS

Clarity Before: OPAQUE

Clarity After: CLEAR_

Texture:

Artifacts:

Comments:
HPI A-GW-24- i

FORM I IN
ILM02.1

000004





U.S. EPA CLP

1

INORGANIC ANALYSES DATA SHEET

Lab Name: HALLIBURTON_NUS

Lab Code: HNUS__ Case No.: BKHD__

Matt’i (soil/water’): WATER

Level (low/med): LOW__

Contract:

SAS No.:

EPA SAMPLE NO.

221929

SDG No.: PKGI

Lab Sample ID: P221929

Date Received: 12/29/92

0.0% Solids:

Color Before:

Color After:

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5 :Aluminum_
7440-36-0 Antimony_:

7440-38-2 Ae-senic1
7440-39-3 IBarium
7440-41-7 Beryllium:
:7440-43-9 Cadmium__
7440-70-2 :Calcium

Analyte Concentation:C
:_

35.0B
20.OU
2.0:U
146B:
i. OIU
5.01UI

.15000
17440-47-3 IChromium_I

17440-48-4 ICobaltI
7440-50-8 ICopperI
17439-89-6 II’on
17439-92-i ILead.I
17439-95-4 IMagnesiuml
17439-96-5 IManganesel
17439-97-6 IMercuY__

17440-02-0 INickelI

IO.OIUI
8.01UI
2.01UI

31.OIBI.
I.OIUI

15301BI
24.01
0.201UI
20.01UI

Q IM

IP_I
IF_:
IF_:
IP_I
IF
IP_I
IP_I. IP_I
IP_I
IP_I
IP
IF
IF’
IF’_I

N ICVI
IF’_I

17440-09-7 IPotassium
|7782-49-2 ISelenium_I

7440-22-4 ISilve
17440-23-5 ISodiumI
17440-28-0 IThallium_

7440-62-2 Vanadium_I
17440-66-6 :Zinc:
5955-70-0 ICyanideI

830 B
i. 0 U __N.
3.01UI

9910 _I.
2.01UI
4.01 U

57.01

IP
IF
IP
IF’._I

IP_I
IP_I
INRI

COLORLESS Clarity Before: CLEAR... Te;< ture:

COLORLESS Clarity Af te-: CLEAR_ Artifacts:

Comments
HP I A- oW-z_4- 1 _D I SSOLVED

FORM I IN
I LM02. 1

000005





U.S. EPA CLP

1

INORGANIC ANALYSES DATA SHEET

Lab Name: HALLIBURTON_NUS

Lab Code: HNUS__ Case No.: BKHD

Matrix (soil/water): WATER

Level (low/med): LOW

Contract:

SAS No.:

EPA SAMPLE NO.

2zlgoo

SDG No. F’KGI__

Lab Sample ID: P221930

Date Received: 12/29/92

% Solids:

Color Before:

Color After:

0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Q IM

IP

* IP
IP_I
IP
IP
IF

TAN Clarity Before: OPAQUE Tex tLtr

COLORLESS Clarity After: CLEAR_ Artifacts:

Corrmen ts
HP I A-GW-24- 1 -D

FORM I IN
ILM02.1

00000(;





U.S. EPA CLP

1

INORGANIC ANALYSES DATA

Lab Name: HALLIBURTON_NUS

Lab Code: HNUS___ Case No.:

Matr’ix (soil/water’): WATER

Level (low/med): LOW__

Contract:

BKHD__ SAS No.:

SHEET
EPA SAMPLE NO.

221931

SDG No.: PKGI

Lab Sample ID: F’221931

Date Received: 12/29/92

0.0% Solids:

Concentration Units (ug/L or mg/kg dry weight): UG/L_

;CAS No. Analyte Concentr-ation:C: Q :M

17429-90-5 IAluminum_I 40.0"

17440-36--0 Ant imony_ 20. OUI
(.:744(}-38-2 Arsen ic2_ ,.

17440-39-3 BariumI 135B

17440-4 I-7 Ber-yl lium
7440-43-9 ICadmium__ 5.0U

17440-70-2 ICalciumI 153001

17440-47-3 Chomium_ 10.0UI

7440-48-4 Cobalt. 8.01UI

17440-50-8 CoppeI 2.01BI

17439-89-6 IIton 33.01B

17439-92-i ILead I.OU

17439-95-4 IMagnesiuml 15201B

17439-96-5 IManganese 26.01

17439-97-6 MecurY, 0.20U

7440-02-0 NickelI 20.01U

17440-09-7 Potassium 8_ B

17782-49-2 Selenium_: I.OIU

7440-23-5 :Sodium: 9510

:7440-28-0 :Thallium_: U

7440-62-2 Vanad ium_: 4.0U

:744C,-66-6 :Zinced_: 53.0

5955-70-C’ Cyanide.:

Color" Before: COLORLESS

Color- After’: COLORLESS

:F
:F
IF’
IP
:P_;
IP_:. IF’
IF’
;F’

IF’
IF
IF’

IF

Clar-ity Before: CLEAR_ T x- tt(re

Clat’ity After: CLEAR_ Aft i’facts:

Commen ts:
HPIA-GW-24-I-D DISSOLVED

FORM I IN
ILM02.1

000007





APPENDIX F
BENCH-SCALE TREATABILITY STUDY ANALYTICAL

RESULTS OIL/WATER SEPARATION





ttALLIBIjRTON NUSaint
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

900 Gemini Avenue
Houston, TX 77058

LABORATORY NALYSIS REPORT

CLI

AI"TEION:

BAKER ENCIRONHENTAL, INC./NAVY CLEAN
420 ROUSER RO
CORAOPOLIS, PA 15108-
RR. 30HN LOVELY

Carbon Copy:

SAHPLE ID:
NUS SAMPLE NO:

P.O. NO.:

93OO12
P0222131
CTO 17

January 15, 1993

Report No.: 00012974
Section A Page

NUS CLIENT NO: 1600 0005
WORK ORDER NO: 55830

VENDOR NO:

DATE SAI’IPLED:
DATE RECEIVED:
APPROVED BY:

05-JAN-93
06-JAN-93
Joanne simanic

TEST
I..N CODE

RESULT

1 IB80

COtg’IENTS:

Oil and Grease, Gravtmetrtc <3 mg/L

CLEVELAND
(216) 891 4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbeils Run Road
Pittsburgh. PA 15205

900 Gemini Avenue
Houston. TX 77058

CLIENT NAME:

l’llION:

Carbon Copy:

SIPLE ID:
NUS StaPLE NO:

P.O. NO.:

LABORATORY ANALYSIS REPORT

BAKER ENCIRONMENTAL, INC./NAVY CLEAN
420 ROUSER ROAD
CORAOPOLIS, PA 15108-
MR. JOHN LOVELY

930O13
P0222132
CTO = 17

3anuary 15, 1993
Report No.: 00012974

Sectton A Page 2

NUS CLIENT NO: 1600 0005
WORK ORDER NO: 55830

VENDOR NO:

DATE SAMPLED:
DATE RECEIVED:
APPROgED BY:

05-3i-93
06-3AN-93
3oanne St=antc

LN CODE DETERMINATION RESULT UNITS

1 1680

COMMENTS:

Oil and Grease, Gravtetrtc mg/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





..,.. HALLIBURTON NUS
mm Environmental Corporation

Eironmeetl

5350 Campbells Run Road
Pittsburgh, PA 15205

900 Gemini Avenue
Houston, TX 77058

CLIENT NAME:
ADDRESS:

ATTENTION:

Carbon Copy:

S’PLE ID:
NUS NO:

P.O. NO.:

LABORATORY I_YSIS REPORT

BAKER ENCIRONflENTAL, INC./NAW CLEN
420 ROUSER ROD
CORA(P(OIS, PA 15108-
MR. 30HN LOUELY

930014
P0222133
CTO 17

January 15, 1993
Report No.: 00012974

Section A Page 3

NtIS CLIENT NO: 1600 0005
WORK ORDER NO: 55830

VENDOR NO:

DATE SAMPLED: 05-3-93
DATE RECEIVED: 06-JAN-g3

APPROVED BY: Joanne Stmantc

TEST
LN COOE DETERMINATION RESULT UNITS

1 I680

COMMENTS:

0i] and Grease, GravJmetrtc < 3 mg/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

900 Gemini Avenue
Houston, TX 77058

CLIENT NAME:
ADORESS:

ATTEIION:

Carbon CoW:

SAMPLE I0:
NUS SAMPLE NO:

P.O. NO.:

LABORATORY ANALYSIS REPORT

BAKER ENClRONMENTAL, INC./NAVY CLEAN
420 ROUSER ROAD
CORAOPOLIS, PA 15108-
MR. 30HN LOVELY

930015
P0222134
CTO = 17

January 15, 1993

Report No. 00012974
Section A Page 4

NUS CLIENT NO: 1600 0005
WORK ORDER NO: 55830

VENDOR NO:

DATE SAMPLED: 05-3AN-93
DATE RECEIVED: 06-3AN-93
APPROVED BY: 3oanne Stmantc

TEST
LN CODE DETERMINATION RESULT UNITS

1 IBO0

COMMENTS:

011 and Grease, Gravimetrtc < 3 togA_

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 7472580





APPENDIX G
BENCH-SCALE TREATABILITY STUDYANALYTICAL

RESULTS SOLIDS SETTLING





.==. HALLIBURTON NUS
Environmental Corporation
Enrironmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

900 Gemini Avenue
Houston, TX 77058

CLIENT NRE:

ATTENTION:

Carbon Cow:

SPLE ID:
NUS ,tLE 0:

P.O. NO.:

LABORATORY ANALYSIS REPORT

EhgIR(NqMEI, INC.
420 ROUSSt ROD
CORIPOIS, PA 15108-
MR. JOq LOUELY

/NAUY CLEN

930016
P0225090
CTO 19017

February 23, 1993
Report No.: 0001385

ectton A Page I

NUS CLI NO: 1600 0006
MORK ORDER NO: 55830

NO:

05-FEB-93
05-FEB-93
Joanne Stmanlc

TEST
COOK DETERMINATION RESULT UNIT

I610

COINS:

5ol lds, Suspended at 103C 62 mg/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pisburgh, PA 15205

900 Gemini Avenue
Houston, TX 77058

CLIENTKE:

TTENTIOQ:

Carbon Copy:

ID:
lJSS NO:

P.O. NO.:

IATOY II.YSIS REPOT

8QER E]JIRONIENTAL, INC.
420 ROttER ROD
CORAOPOLIS, PA 15108-
RR. JOHN L(NELY

/NAVY CLFN

93OO18
P0225092
CTO # 19017

FeOruary 23, 1993
Report No.: 00013(5

.Section A Page 3

NUS CLIENT NO: 1600 0006
k( ORDER NO: 55830

NO:

DTE St.ED:
DATE RECEIUEI):

BY:

05-FEB-93
05-FEB-93
Jeanne Slmanlc

TEST
LN COOE DETERMINATION RESULT

1 1610

COIQZNTS:

Solids, Suspended at 103C 48

CLEVELAND
(216) 891-4?00

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





.-, HALLIBURTON NUS
i Environmental Corporation

Environmental Laboratories

5350 Campbells Run Road
Ptsburgh, PA 15205

900 Gemini Avenue
Houston. TX 77058

CLIEN NNtE:
DDRESS:

ATTENTIOn:

Carbon CoW:

5NqI:q.E ID:
NUS ,tttPLE NO:

P.O. NO.:

I_ABOTOY tIS REPOT

BN<’R ENVIAL, INC.
420 ROUSER ROAD
COP,OPOLIS, PA 15108-
tR. 30N LOUELY

930019
P0225093
CTO 19017

February 23, 1993
Report No.: 00013685

Section A Page 4

NUS CLIENT NO: 1600 0006
WORK OPJ)ER NO: 55830

UENOOR NO:

DAl SRf.E]):

DlE RECEIUED:
PROJED BY:

05-FEB-93
05-FEB-g3

Jeanne Simanlc

TEST
DE-rEINTION RESULT UNITS

1 1610

CO_NTS:

Solids, Suspended at I03C moj’L

CLEVELAND
(216) 891 4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





... HALLIBURTON NUS
U
w Environmental Corporation

Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

900 Gemini Avenue
Houston, TX 77058

CLISCr NE:

ATTENTIOfl:

CarLx)n C(y:

IO:
kS SAI’PLE NO:

P.O. NO.:

I_]OITOIY ANALYSIS REP(IT

Kd(ER ENUIROflPENT-, INC.
420 ROUSER RO
CORAOPOLIS, PA 15108-
MR. JOHN LOVELY

/NAVY CI.B

P0225094
CTO 19017

February 23, 1993
Report No.: 00013685

-Section A Page 5

05-FEB-93
05-FEB-93
Joanne Simanlc

TEST
T LITS

1 I610

COMMES:

Solids, Suspended at 103C 32

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PI]-FSBURGH

(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

900 Gemini Avenue
Houston, TX 77058

CLIENT NE:

AT]ZNTI:

Carbon Copy:

SANLE ID:
NUS ,?WLE NO:

P.O. NO.:

LBORATORY LYSIS REPORT

8<ER ENVIAL, INC.
420 ROUSER ROO
COP,AOPOLIS, P 15108-
RR. JOHN LOUELY

/NAUY CLEAN

93O021
P0225095
CTO : 19017

February 23, 1993
Report No.: 00013685

Sectto A Page 6

NUS CLIENT NO: 1600 O(X)6

WORK ORDER NO: 55830
VENDOR NO:

DATE ,5ARL: 05-FEB-93
DTE RECEIUE]): 05-7B-93

BY: ]oanne Sllanlc

EIFJMITI RESULT ITS

1 I610

COMMENTS:

Solids, Suspended at I03C

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-181

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

900 Gemini Avenue
Houston, TX 77058

CLIENT NAME:

ATrSION:

Carbon Cow:

SAMPLE ID:
NU5 SAPPLE NO:

P.O. NO.:

LABORATORY AI_Y$I$ REPORT

BAKER ENVIRONAL, INC.
420 ROUSER ROCK)
CORAOPOLIS, PA 15108-
I’. JO LOVEY

930023
P0225097
CTO 19017

February 23, 1993
Report No.: 0001385

-Section A Page 8

CLIENT NO: 1600 0006
WO( ORDSI NO: 55830

VSDOR NO:

05-FEB-93
05-FEB-93
Joanne Slnlc

TEST
REgI_T UNITS

I I610

COMMENTS:

Solids, Suspended at I03C

.CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

Pll-rSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

900 Gemini Avenue
Houston, TX 77058

CLIEffi" NAE:
DDRESS:

ATTENTION:

Carbon Cow:

SRFq_E ID:
NUS SAMPLE NO:

P.O. NO.:

LOPTORY ANALYSIS REPOT

BC(ER ENUIR(]tENTCL, INC.
420 ROD
CORKPOLIS, PA 15108-
NR. OHN LOVELY

CLF_

g30024

P0225098
CT0 = 19017

February 23, 1993
Report No.: 00013685

-Section A Page 9

NUS CLIENT NO: 1600 0006
WO( OgER NO: 55830

UENDOR NO:

DIE StaPLED:
DTE RECEIVED:
APPROVED BY:

05-FEB-g3

05-FEB-93
3oanne Stmantc

OETFINATION RESULT UNITS

1 I610

COI’W:HTS:

Solids, Suspended at I03C 27

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NU$
w Environmental Corporation

Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

900 Gemini Avenue
Houston, TX 77058

CLIENT

TfENTI0fl:

Carbon Copy:

SAMPLE IO:
NUS SAMPLE NO:

P.O. NO.:

LABORATORY IYSIS BT

BAKER ENVIAL, INC.
420 ROUSER ROAD
CORA(POIIS, PA 15108-
MR. 30HN LOVELY

930025
P0225099
CT0 = IgO17

February 23, 1993
Report No.: 00013685

-Sectlo A Page 10

DATE SPLED: 05--FE8--93
DATE RECEIVED: 05-FEB-g3

PROUED BY: 3oanne Slmanlc

E’TERMITI RESULT UNITS

I I610

COPIMENTS:

Solids, Suspended at 103

CLEVELAND
(2:16) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





..- HALLIBURTON NUS
Environmental Corporation
En,ironmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

900 Gemini Avenue
Houston, "IX 77058

CLIENT

ATTENTIOn:

Carbon Copy:

SPLE
NUS N0:

P.O. NO.:

LABORATORY ANALYSIS REPORT

BAKER ENVIROflRENTAL, INC.
420 ROUSER ROAD
CORAOPO4_IS, PA 15108-
MR. JOHN LOVELY

/NAVY CLEAN

93O026
P0225100
CTO w 19017

February 23, 1993
Report No.: 00013685

-Section A Page 11

Nt6 CLIENT NO: 1600 0006
kP,K ORDSI NO: 55830

VENDR NO:

DTE eIED: 05-FEB-93
DTE RECEIVED: 05-FEB--g3

:PROUEO BY: Joanne Simanic

TT
L_N COOE RET IMITS

1 I610

C01ES:

Solids, ded at I03C

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

900 Gemini Avenue
Houston, TX 77058

LORATORY ANALYSIS REPORT

CLIENT NAME:
W)RESS:

ATTENTION:

BAKER ENUIROIAL, INC.
420 ROUSER ROAD
CORAOPOLIS, PA 15108-
MR. 30HN LOVELY

/NAVY CLEAN

Carbon Copy:

SAMPLE ID:
NUS SAMRLE NO:

P.O. NO.:

93O028
P0225102
CT0 19017

February 23, 1993
Report No.: 00013685

-Sectto A Page 13

NUS CLIENT NO: 1600 0006
WOR 0981 NO: 55830

V]DOR NO:

DE SLED:
DTE RECEIVED:
APPROVED BY:

05-FEB-93
05-FE8-93
,oanne Slmanlc

TION SULT UNITS

1 I610

COteIENTS:

Solids, Sunded at I03C 93

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





U.S. EPA CLP

1

INORGANIC ANALYSES DATA SHEET

Lab Name: HALLIBURTON_NUS Con trac t

EPA SAMPLE NO.

930017

Lab Code: HNUS Case No.: BKHD

Matrix (soil/water): WATER

SAS No.: SDG No.: PI(G3

Lab Sample ID: P225091

Level (low/med): LOWw Date Received: 02/05/93

% Solids: 0

Concentration Units (ug/L or mglkg dry weight): UGIL_

CAS No.

7429-90-5 Aluminum_
7440-38-2 Arsenic__|

7440-47-3 Ch-omium_
7439-89-6 Iron
7439-92-I Lead
:7439-97-6 :Mercurym:

Analyte :ConcentrationC

2780

20.01
8930
4.4:B
2.0:U:

IF’

Color Before: GREY Clarity Before: OPAQUE Tex ture

Colo After: COLORLESS Clarity After: CLEAR_ A-t i facts:

Commen ts

FORM I IN
ILM02.1

000003





Lab Name: HALLIBURTON_NUS

U.S. EPA CLP

1
INORGANIC ANALYSES DATA SHEET

Con t r-ac t

Lab Code: HNUS__ Case No.: BKHD__

MatPi (soil/wateP): WATER

SAS No.: SDG No.: PKG3

Lab Sample ID: P225096

Level (low/med): LOW__ Date Received: 02/05/93

% Solids: 0

Concentr-ation Units (ug/L or mg/kg dPy weight): UG/L_

CAS No.

7429-90-5 IAluminum_l
7440-38-2 IArsenicI
7440-47-3 Chromium_
7439-89-6 Iron
7439-92-I Lead
7439-97-6 ;Mercury__|

Analyte ConcentPationC
_

2290:
4.0UI
14.0:_.
6400I
3.2B
.OIUI
II
II
I_I
II

II
II
II
I_I
II

II
II
II
II

II
II

IM

IP

ICV

Color Before: GREY Clarity Before:. OPAQUE Te:< ture:

Color" After’: COLORLESS Clarity AfteP: CLEAR_ Artifacts:

Comments

FORM I IN
I I_M02. 1

0000O4





U.S. EPA CLP

I
INORGANIC ANALYSES DATA SHEET

Lab Name: HALLIBURTON_NUS Contract:

EPA SAMPLE NO "

930027

Lab Code: HNUS__ Case No.: BKHD__ SAS No.: SIG No. PKG3__

Matrix (soil/water): WATER Lab Sample ID: P225101

Level (low/med): LOWm Date Received: 02/05/93

% Solids: 0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

:7429-90-5 :Aluminum_
7440-38-2 Arsenic__
7440-47-3 :Chromium_
7439-89-6 :Iton
7439-92-i Lead
:7439-97-6 :Mercurym:

Analyte :Concentration:C: q :M

Color Before: GREY Clarity Before: OF’AQUE Texture

Color After: COLORLESS Clat-ity After: CLEAR_ Artifacts:

Comments:

FORM I IN
ILM02.1

000005





U.S. EPA CLP

Lab Name: HALLIBURTON_NUS

1
INORGANIC ANALYSES DATA SHEET

Contract:

EPA SAMPLE NO.

930029
l,

Lab Code: HNUS__ Case No.: BKHD__ SAS No.: SDG No.: PKG3__

Matrix (soil/wate-): WATER Lab Sample ID: P225103

Level (Iow/med): LOW Date Received: 02/05/93

% Solids: _____0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

ICAS No.

17429-90-5 Aluminum_
17440-38-2 IArsenic__
7440-47-3 Ch-omium_
:7439-89-6 llron
7439-92-I Lead
7439-97-6 Mercur’y__

Analyte lConcentrationlCl ’Q

3640
4.01UI
19.01

10200
6.21
2.01UI

Color Before: COLORLESS Cla-ity Befog-e: CLEAR_ Texture:

Color After-: COLORLESS Clarity After-: CLEAR_ A’ti facts:

Comments:

FORM I IN
ILM02.1

000006





APPENDIX H
BENCH-SCALE TREATABILITY STUDY ANALYTICAL

RESULTS QA/QC





PROJECT NO.: SITE NAME:

;A PLER. ’(SIGNATUREJ:

STATION
NO.

DATE TIME COMP GRA STATION LOCATION

CHAIN OF CUSTC

REMARICS

RELINQUISHEDBY (SIGNATUREI:

RELJI’QUISHED BY (SIGN’ATURE):

RELINQUISHED BY iSIGNATURE):

NU$ 40 R:EVISED OBg’I

DATE/TIME: RCErVED B(S/GNATURE): RElINQUiSHED BY (slGNATiJRE): DATE/TIME: RECEIVED BY(SIGNATURE):

DATEITJME: RECEDED BY (sIGNATURE): RELIMQU’ISHE BY (SIGNATURE}:" DATEtTE: RECEIV BY(SGNATRE):

RECEIVED_ O BORAT DATE/TIME:: REMARKS:
SjJpO o /C

DATE/TIME: /





PROJCT NO.:

! NU$ Environmental
and Subsidiaries

SAMPLERS (SIGNATURE):

STATIONNo. DATE, TIME OMP GRAB

SITE IAME:
tq ot " -o 5,Ze,J

STATION LOCATION

CHAIN OF CU,,.
OF
CON- REMARKS

RELINQUISHED BY (SIGNATURE):

RELINQUISHED BY (SlGN’ATURE}:

RELINQUISHED BY (SIGNATURE):

DATE/TIME: RECEIVED BY(SIGNATURE}: RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BYISlGN,TURE):

DATE/TIME: RECEIVED BY {SIGNATURE): RELIN’QUISHED BY (SIGNATURE): DATE TIME: RECiIED BY(SIGNATURE}:

DATE/TIME: RECEIVEDFORLABORATORY8Y’r i DAT/E(/’IME: REMARKS:





Baker Environmental, Inc.

Airport Office Park, Bldg. 3
420 Rouser Road
Coraopolis, PA 15108
412-269-6000

CHAIN-OF-CUSTODY RECORD

Matrix
Type (t) G

Sample Sample GB COM.
Number Date Time Location

"rvoe "ff Cor;taine Csl ()

Number of Container(s) Remarks

Relinquished By:
Received By:
Shipped by (check one):

Relinquished By:
Received By:
Shipped by (check one):

]ht []

Date:
Date:

Other []

Date:
Date:

Hand [] Overnight [] Other []

Time:
Time:

Relinquished By: Date: Time:

Received By: Date: Time:

Shipped by (check one): Hand [] Overnight [] Otherl-I

Sample Stred at4C: PrlorltYes’ No
Ye-. |4 NO JAChain-of-custody seal on cooler:

J[ RegularAnalysis turnaround:
See Work Order
SeeAnalysis Request Form []

Sample Disposal: Return to Baker I-I Lab Disposal ,
Archive until: (date)

NOTES:
(1) 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.

Jrportoffice Pa.rk, Bldg. 3
420 Rouser Road
Coraopolls, PA lS108
412-269-6000

CHAIN- F-CUSTODY RECORD

Pr ect Manager; ,,

Sample
Number Date

./_:. .r... ,, ;,,: //’..
Time

’,.

),,

Number of Container(s), Remarks

Time:Date:Relinquished By:
ReceivedBv" /,

,.: Date: /: Time:.,. , ,,,,’ /’,
Shipped by (check one: Hahd F1 09rnlght [] Other U

Relinquished By: Date: Time:

Received By: -. Date: Time:

Shipped by (check one): Hand [] Overnight [] Other

Relinquished By: Date: Time:

Received By: Date: Time:

Shipped by (check one): Hand rl Overnight [] Other I-I

SEND ANALYTICAL RESULTS AND CHAIN-OF-CUSTODY TO PROJECT MANAGER.

Sample Stored at4"C: Yes r’l
Chain-of-custody seal on cooler: Yes I-I,
Analyslsturnaround: Priority [SeeWork Order "-----"

See Analysis Request Form []

Sample Disposal: Return to Baker []
Archive until:

NO
NO

Regular

Lab Disposal
./(dat’

NOTES:
(1) A Air SW Surface water

GW Groundwater W Waste
S .$pdng WP -Wipe
SO Soll WW- Wastewater

(2) GB Grab
COM Composite

(2) p Plastic
G Glass





APPENDIX I
PILOT-SCALE TREATABILITY STUDY ANALYTICAL

RESULTS GROUNDWATER





.., HALLIBURTON NUS,, Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

(.;LD-N UHILIINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT

ATTENTION:

Carbon Copy:

5RPLE ID:
NUS SAMPLE HO:

P.O. MO.:

LPTORY LYSIS REPORT

8ER ENUIRONNTL, INC.
420 ROUSER R00
COPPOLIS, PA 15108-
R. 30HN LOVELY

/NH CLEN

I-DL
P0225104
C’l’O 19017

February 23, 1993
Report No.: 00013686

Section A Page 1

NUS CLIEKr NO: 1600 0006
WORK ORDER NO: 55830

EJ]R NO:

DATE SRIPLED: 02-FEB-g3

DATE RECEIVED: 06-FEB-93
PPROUED BY: Rutll Volk

TF.RITION RESULT IT

3 I680
4 1391
5 1320
6 I030

7 1020
8 I023
9 1024
10 1026
11 I130
12 I410
13 I590
14 1610

COfgE]TS:

011 and Grease, Gravimetric
Nitrate/Nitrite
Hardness, Total (as Cat03)

Ammonia (N), Direct
Amnta (as N), Direct

Alkalinity, Phi (as CaC03)

Alkalinity, Total (as Cat03)

Alkalinity, Bicarbonate (as CaC03)

Alkalinity, Carbonate (as Cat03)

Clortde (as Cl)

Nitrite (as N)

Solids, Dissolved at 180C
Solids, Suspended at 103C

<3
<0.1

46 =g/L

0.4 =pq-
0 mJ/L

30 mJ/L
0 mJ/L

23 B:J/L
0.02 j/L
II0 eg/L

< 1o

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CUENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT
ADDRESS:

ATTENTION:

Carton Copy:

SAILE ID:
NOS SAPR.E N0:

P.O. NO.:

TY .YSIS R6(T

BAKER ENVIRONMENTAL, INC.
420 ROUSER ROAD
CORAOPOLIS, PA 15108-
MR. 30HN LOUELY

CLEhN

I--0N
P0225105
CTO = 19017

February 23, 1993
Report No.: 00013686

Sectto A Page 2

DATE SA,’IPLED:
DATE RECEIVED:

BY:

02-FEB-93
06-FEB-93
3oanne Slaanlc

IEST
LN CODE OETERMITI RESULT

l :LPW
2 I)P:K

3 6107W

5 GIOOW

CLEVELAND
(216) 891-4700

TAL METALS & CLP DATA PACKAGE
CLP Data Package Deliverable
BTEX PACKA6E
1,2-dlmethylbenzene [o-xylene]
1,3-dtmethytbenzene, 1,4-<llietllbenzene [m-/p-xylenes]
benzene
ethylbenzene
ethytbenzene [totuene]

PUR6EABLE HALOCARBONS
!, !, 1-trlchloroetlane
!, !,2,2-tetraclloroettne
1,1,2-trtcla oroetlane
!, t-dtchtoroethane
t, I-d!clatoroethene [ !, t-dtclatoroetW!ene]
,2-dtch]orobenzene [o-dtchlorobenzene]

1,2-dtclaloroetlne

1,2-dlclaloropropane
1,3-dtclatorobenzene [m-dtchIorebenzene]

! ,4-dtchlorobenzene [p-dtchlorobenzene]
2-claloroetlaylvtnyl etler
broxltchloromethane [dtchlorobromethane]

bromethane [etl/I bromide]

carbon tetrachlortde
clatorobenzene
claloroethane
cl!oroFor=
chloroethane [=etlyl chloride]

c ts-I,3-dtclloropropene
dtbroeocltoroethane
dtchlorodtFluoromethane
dtchtoroeetlane [etlaytene chloride]

HOUSTON
(713) 488-1810

3 ucyL
8 uojL
4 ug/L
4 ucJ/L
5 ucj/L

< 2 ucj/L
< 2 ug/L
< 2 ug/L
<2 uoj’L
< 2 ug/t.
< 5 ug/L
< 2 ug/L
< 2 ucj/L
< 5 ug/I-
< 5 ug/L
<2 ug/L
< 2 ug/L
<2 ug/L
<2 ucj/L
<2 ug/L
< 2 ucj/L
<2 ug/L
< 2 ug/L
< 2 ug/L
<2 ug/L
< 2 ug/L
< 5 ug/L

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT
SIPLE ID:

Ntr3 SAMPLE NO:

I.IOITOY NLYSIS REPORT

/NH CLFJ

February 23, 1993
Report No.: 00013686

Sectlo A Page 3

TEST
CODE RESULT UNITS

tetrachloroetle [tetrachloroethylene]
trans-1,2-dtchloroethene [trans-l,2-dtchloroethylene]
trans-1,3-dlchloropropene
trtbromometle [bromoform]

trtchloroethene [trtchloroethylene]"
tr tcllorOFluoromethane
vinyl chloride
Oil and Grease, Gravtmetrtc

In the BTEX analysis, m- and p-xylene co-elute on the capillary column.

The concentration reported represents the sum of tuo tsors.

Sample number P225105 exhibited htg surrogate recoveries in both the

primary and conFtrmattona] analyses, lhe Itgh surrogate recoveries mere

due to a matrix interference. The matrix interference also tnterFerred

uith the conftrmat|on of benzene. The benzene result From the primary

anatysts is reported.

<2 uoJL
<401) ug/L
<2 ug/L
<5 ug/L

150 D ug/I..
<2 ug/L

270 1)

<3 =]/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

LABORATORY ANALYSTS REPOIT

CLIENT
:

TI$:

BAKER ENVIAL, INC.
420 ROUSER ROAD
CORAOPOt.IS, PA 15108-
MR. JOHN LOUELY

CLF.N

Carbon Copy:

ID:
NUS SRBLE NO:

P.O. NO.:
P0225106
(:TO = 19017

February 23, 1993
Report No.: 00013686

Section A Page 4

NUS CLIENT NO: 1600 0006
MOP,K O(IDER NO: 55830

tNDOR NO:

INtTE SIJI): 02-FEB-93
DATE RECEIUED: 06-FEB-93
BY: 3oanne Slmanic

TEST
COOE ITION T UNITS

I CLP
2 DPK
3 GlOTkl

5 6100g

CLEVELAND
(216) 891-4700

TL PETALS & CLP DATA PACKA6E
CLP Data Package Deliverable
BTEX PACKA6E
1,2-dlBethylbenzene [o-xylene]
1,3-diettylbenzene, 1,4-climethylDenzene [=-/p-xylenes]
benzene

etWlbenzene
etWlbenzene [toluene]

PURGEABLE HLOC0NS
1,1,l-trichloroettne
1,1,2,2-tetrachloroetlane
l,l,2-rtchloroetlane
l,l-dlchloroetlane
1,1-dtchloroetlene [1,l-dtchloroetlylene]
1,2-dlchlorobenzene [o-dtch]orobenzene]
1,2-dlchloroettne

1,2-dlchloropropane
1,3-dtchlorobenzene [m-dichlorobenzene]

1,4-dlchlorobenzene [p-dtchlorobenzene]
2-chloroetlylvlnyl etler

broc<ltchloroethane [dtchlorobrooethane]

brooaetlne [etlyl bromide]

carbon tetrachlorlde
chlorobenzene
chloroethane
chloroFor
cloroethane [methyl chloride]

cts-t,3-dtchloropropene
dlbroBochloroetane
dtchlorodtFluoroeUane
dichloroethane [methylene chloride]

HOUSTON
(713) 488-1810

[7

5 ug/L
t7 ug/L
25 U/L

<2
<2
<2
<2
<2
<5
<2
<2
<5
<5
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<5

uL

u/L

PI’F’I’SBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIEICr
SAMPLE ID:
SAMPLE NO:

LABORATORY ANALYSIS REPORT

BER ENVIRONAL, INC.
I-AS
P0225106

CLE

February 23, 1993
Report No. 00013686

Section h Page 5

TEST
DETERMINATION P,ESULT UNITS

tetrachloroethene [tetrachloroethylene]
--trans-l,2-dtchloroethene [trans-l,2-dtchloroethylene]

trans-l,3-dtchlorepropene
trtbromomethane [bromForm]

__trtchloroethene [trtchloroethyiene]
trtch]oroFluoroetlne

vtny! chloride

In the BIEX analysts, B- and iPxylene co-elute on capillary coluBn.
The concentratton reported represents the sum o the tmo tsoers.

<2 uoJL
B ug/L

<2 ug/L
< 5 ug/L
<2 ug/L
<2 uoJL
<5 ug/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NAME:
ADDRESS:

ATTENTION:

Carbon Copy:

SIPLE ID:
NUS SAMPLE NO:

P.O. NO.:

LABORATORY ANALYSIS REPORT

BAKER ENUI., INC.
420 ROUSER ROAD
CORAOPOLIS, PA 15108-
MR. OH LOVELY

/NAUY CLF.N

I-AC
P0225107
CTO = 19017

February 23, 1993
Report No. 00013686

Section h Page 6

NUS CLIENT NO: 1600 0006
W(K OfDER NO: 55830

VEND( NO:

DATE SARLED: 02-FEB-g3

DATE RECEIVED: 06-FEB-Q3

opROVED BY: 3oanne Stantc

TEST
LN CODE DEII3qITION RESULT UNITS

1 ACLPW
2 DPACK
3 GIOTN

5 GIOOW

CLEVELAND
(216) 891-4700

TAL METALS & CLP DATA PACKAGE
CLP Data PacKage Deliverable
BTEXPACKAGE
1,2-dimetlnylbenzene [o-xylene]
1,3-dlmetylbenzene, 1,4-dtetlylbonzene [m-/p-xylefles]
benzene

etWlbenzene
etWtbenzene [totuene]

PURGEABLE HALOCBONS
,l,l-trtctoroethane
t,t,2,2-tetrach[oroetane
t,l,2-trtchloroethane

t,t-dtch]oroeane
t,]-dtch]oroethene [t,1-dtc]oroethylene]
,2-dtch]orobenzene [o-dtchtorobenzene]

t,2-dtch]oroethane

t,2-tchtoropropane
t,3-dtch]orobenzene [-dtchtorobenzene]
t,4-<ltcn]orobenzene [p-dtctorobenzene]
2-ch]oroetW]vtny] eer
broodtchtoroetlane [dtchlorobrooaetlane]

brooethane [=ethy! brotde]

carbo tetractortde
chlorobenzene
ctoroetlane
ch]oroorm

cloroethane [ethy! ctortde]

cts-t,3-dchtoropropene
dtbroochtoroeane
dtch]orodtF]uoroethane

dtchtoroethane [aethy[ene chtortde]

HOUSTON
(713) 488-1810

< 2 ug/L
< 2 ug/L
< 2 ucJ/L
< 2 ug/L
< 2 ucj/L

< 2 ug/L
<2 ug/L
< 2 ug/L
< 2 ug/L
< 2 ug/L
< 5 ugA.
<2 ug/L
< 2 ucJ/L
< 5 ucJ/L
<5 ug/L
< 2 ug/L
<2 ugA.
<2 uojq.
< 2 ug/L
< 2 ucJ/L
< 2 ug/L
< 2 ucJ/L
< 2 ug/1_
< 2 ug/L
<2 ug/L
< 2 ug/L
<5 ug/L

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Enrironmental Cororaion
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT

LBORTORY qLYSIS REPORT

BKER IT, I.
I--C
P022107

,/ttq CLE

February 23, 1993
Report No.: 00013686
-Section Page 7

TEST
LN CODE DETE]IITI RESULT UNITS

tetrachloroetlnene [tetrachloroettylene]
trans-!,2-dichIoroetlene [trans-! ,2-dtchIoroetlylene]
trans-! ,3-dtchtoropropene
tribromometbane [bromoor=]

trtchloroette [trtchloroethylene]
trtchloroIuoroetlnane
vinyl chtor !de

In the BTEX analysis, m- and p-xylene co-elute on the capillary column.

The concentration reported represents the sum o the isomers.

For sample number P225107, ethylbenzene as not observed In
conflrmattonal analysis. The etlylbenzene result observed in the primary

analysts mas not reported. A 1o surrogate recovery uas observed For
this sample in botln the primary and confirmationa] analyses. The low

surrogate recovery was probably due to tlne matrix.

<2 ug/L
<2 ug/L
< 2 ug/L
< 5 ucj/L
<2 ug/L
< 2
<5 ug/L

CLEVELAND
(216) 8{)1-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





**** HALLIBURTON NUS
tiHI
p, Lrem! Coom6o

Environmental boroes

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

LTORY LYSIS REPORT

CLIENT

ATTENTION:

BAJR ENUITAL, INC.
420 ROUSER ROAD
CORAOPOLIS, PA 15108-
MR. JOHN LOVELY

/NAVY CLF_N

Carbon Copy:

SRPLE ID:
NUSS NO:

P.O. NO.:

2-0
P0225108
CTO = 19017

February 23, 1993

Report No.: 00013686
Section A Page 8

NUS CLIENT NO: 1600 0006

WORK ORDER NO: 55830
UEk9OR NO:

DTE SRLED:
DTE RECEIVED:
PPROUED BY:

02-FEB-93
06-FE8-93
Joanne Stantc

TEST
DE’rERIITI SULT UNITS

1 ACLPI
2 DPACK
3 GIOTN

5

CLEVELAND
(216) 891-4700

Ti ETES CLP DATA PACKA6E
CLP Data Package Deliverable
BTEX PACK
1,2-dtettlbenzene [o-xylene]
1,3Itethylbenzene, 1,4-dl=etllbenzene {u-/p-xylenes]
benzene

etlbenzene
ethylbenzene [toluene]

PURGEBLE HALOCARBONS
!, !, 1-trichloroetlane
!, !,2,2-tetracl!oroemane
!, !, 2--tr ch]oroethane
t, t-dtcl!oroetlane
!, t-dtchloroetlne [ !, !-dtcltoroetlylene]
!,2-dtchtorobenzene [o-dtcllorobenzene]

! ,2-dtclloroethane
t ,2-dtcmoropropane
!, 3-d!ch]orobenzene [-d1ch!orobenzene]

t,4-dtchiorobenzene [p-dtcl[orobenzene]
2--chloroetly]vtnyi etler

broodtcl oroethane i’dtcllorobrooetlne]

bromoethane [etly! brotee]

carbon re!tacit!ortee
chlorobenzene
cltoroeane
ch!oroForB
cl!oromethane [methy! cl!ortee]

cts-! ,3-dtchloropropene
dtbro=ocl!oroet’nane
dtchlorod f’]uoroethane
dtcl!orotlane [aethytene cl!or tee]

HOUSTON
(713) 488-1810

<2
<2

3
<2

5

<2
<2
<2
<2
<2
<5
<2
<2
<5
<5
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<5

ug/L
ug/L

u/L

ug/L

ucj/L

ucj/L

ucj/L

uoJL
ucJ/L

ug/L

ug/L

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT IE:
StaPLE ID:

! SRIPLE NO:

TORY NLYSIST

8’R EIO[]i, IN.
2-0
P0225108

/NY CLF.

February 23, 1993
Report No.: 00013686

Sect|on Page 9

TEST
LN CODE OETEITION RESULT UNITS

C0tlRENTS:

tetrachloroethene [tetrachloroettlone]

trans-l,2-dtchloroethene [trans-l,2-dlchloroethylene]
trans-1,3-dtchlorepropene
trtbroo=ethane [broRorm]

trtchloroetlne [trichloroethytene]
tr tclIorotuoroethane
vinyl chlortde

In the BTEX analysts, m- and p-xylene co-elute on capillary coluan.

The concentration reported represents the su= oF to tsors.

Sample nuer P225108 exltbtted ht surrogate recoveries tn both prtmary
and contrattonal analyses. ht surogate recoveries uere due to a

atrtx tnterFerence. e atrtx tnterFerence also tnterFerred utth tt
conFtrmatton oF benzene. The benzene result Fro the primary analysts ts

reported. Ethylbenzene uas not observed tn tle conFtrmattonal analysts.

The ethylbenzene result observed tn prtaary analysts uas not reported.

"D" Indicates that the result as obtatned Fro an analysts performed

at a secondary dtlutton.

<2 ug/L
< 40 uoJL
<2 ug/L
< 5 ug/L
D ug/L

2gOD

CLEVELAND
(216) 891 4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT N:
ADOSS:

ATTENTION:

Carbon Copy:

SLE ID:
NUSSAKLENO:

P.O. NO.:

LABORATORY Ii.YSIST

BAKER ENUIRAL, INC.
420 ROUSER ROAD
CORAOPOLIS, PA 15108-
MR. 30H LOVELY

/NAVY CI.FJ

2-AS
P0225109
CTO = 19017

February 23, 1993
Report No.: 00013686

-Section A Page 10

NUS CLIENT NO: lflO0 0006
WORK ODER NO: 55830

VENDOR NO:

OTE:
DATE RECEIVED:
APPROUED BY:

03-FEB-93
06-FEB-93
3oanne Sl=anic

TEST
LN CODE DE’TINATION RESlM.T UNITS

1 ACLPI
2 DPACK
3 G107

5 GIOOW

CLEVELAND
(216) 891-4700

TAL METALS & CLP DATA PACKA6E
CLP Data Package Deliverable
BYE)( PACI(E

1,2-dtethylbenzene [o-xylene]
1,3-dletylbenzene, 1,4-dlaetlylbenzene [-/p-xylenes]
benzene

etWlbenzene
memylbenzene [toluene]

PURGEABLE HALOCARBONS
I, I, 1-trlchloroethane
1,1,2,2-tetrachloroetlane
1, I,2-trlchloroethane
1,1-dlclloroeane
1,1-cllclloroethene [ 1, l-dlchloroethylene]
1,2-dlcllorobenzene [o-dlchlorobenzene]

1,2-dich]oroethane
1,2-diclIoropropane
1,3-dlchlorobenzene [n-dlchlorobenzene]
1,4-dichlorobenzene [p-dlcllorobenzene]
2-chloroethylvinyl ether
brood clloroetlnane [dlcllorobrooetlane]

bronoetlne [etlyl bromide]

carbon tetrachlor 1de
chlorobenzene
chloroethane
chloroorm
chloromethane [etlyl chloride]

cis-1,3-dlchloropropene
dibroochlotoetlane
d chlorodiFluoroetlane
dlchloroethane [etlylene chloride]

HOUSTON
(713) 488-1810

8
I0
3
14
10

<2
<2
<2
<2
<2
<5
<2
<2
<5
<5
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<5

PITTSBURGH
(412) 747-2580





.=.. HALLIBURTON NUS, Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NHE:
SAMPLE ID:

NUS NO:

LBORATORY ANALYSIS REPORT

/NAVY CLF.

February 23, 1993
Report No.: 00013686

Section A Page 11

TEST
LN CODE CEIERII&TION RESULT UNITS

CTS:

tetrachloroethene [tetrachloroettlene]

trans-t ,2-dtchloroetine [trans-l,2-dtchloroethylene]
trans-l,3-dlchloroprepene
trtbrooethane [brooForm]

trtchloroethene [trtchloroethylene]
tr tchloroFluoroethane
vtnyl chlorlde

In tt BTF.X analysts, m- and p-xylefle co-elute o tl capillary coluan.
The concentration reported represents W su oF the tuo isers.

<2 ug/L
<2
<2 ug/L
<5 ug/L
<2 ug/L
<2 ug/L
<5 uoJL

CLEVELAND
(216) 891 4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





.-, HALLIBURTON NUS
" Environmental CorporolionV

Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NAME:
ADDRESS:

ATTENTION:

Carbon Cow:

SMPLE
NUS .SAMPLE NO:

P.O. NO.:

L.JORCTORY AIiLYSIS P,EPORT

BAKER F-NVIRONAL, INC.
4 ROUSER
CORAOPOLIS, PA 15108-
MR. 30HN LOVELY

/NAVY CLF

2-AC
P02251 I0
CTO m 19017

February 23, 1993
Report No.: 00013686

Section A Page 12

NUS CLIENT NO: 1600 IX)(

WORK ORDER NO: 55830
VE]91)OR NO:

03-FEB-93
06-FEB-93
Joanne Slanlc

DETERMITI RESULT UNITS

1 CLPW
2 DPACK
3 6107W

5 GlO0

CLEVELAND
(216) 891-4700

TAL METALS & CLP DATA PACKAGE
CLP Data Package Deliverable
BTEX PCKA6E
1,2-dlmethylbenzene [o-xylene]
103-dlmetlylbenzene, 1,4-dlmethylbenzene [m-/p-xyelenes]
benzene
etlylbenzene
metl/Ibenzene [toluene]

I, I, 1-tr IchIoroetlane
l,l,2,2-tetrachloroetbane
I, 1,2-tr Iclloroetlane
I, l-dichloroetbane
1,1-dlchloroethene [ !, l-dlchloroettylene]
1,2-dlchlorobenzene [o-dlchlorobenzene]
1,2-dlchloroethane

1,2-Ichloropropane
1,3-dlchlorotnzene [m-dichlorobenzene]

1,4-dlchlorobenzene [p-dlchlorobenzene]
2-chloroet1ylvlnyl etcher

bromodlchloromethane [dlchlorobromomethane]

bromomeane [methyl bromlde]

carbon tetracllorlde
chlorobenzene
chloroetiane
chloroform
chlorometbane [methyl chloride]

cls-1,3-dlchloropropene
dlbromochloromethane
dichlorodiFluoromethane
dichloromethane [methylene chloride]

HOUSTON
(713) 488-1810

<2
<2
<2

3
2

<2
<2
<2
<2
<2
<5
<2
<2
<5
<5
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<5

PII-FSBURGH
(412) 747-2580





HALLIBIJRTON NUS
RiNg
,IwI Environmental Corporation

Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIEN] OHI(31NAL

900 Gemini Avenue
Houston, TX 77058

CLIENT liCE:
SAMPLE ID:

NUS SAMPLE NO:

IATORY NLY$IS REPORT

ENVIRONRENTAL, INC.

P02251 I0

February 23, 1993
Report No. 00013686

Section A Page 13

TEST
LN CODE ITION F’ULT UNITS

CS:

tetrachtoroetlene [tetrachIoroethylene]

trans-t ,2-1tchloroetlene [trans-l,2-clichloroetbylene]
trans-1,3-(Itcltoropropene
trtbromomethane [bromoform]

trtchloroetl=ne I:tr tclatoroetlylene]

trichlorofluorometbane
vinyl clalor tde

In tt BTEX analysis, m- and p-xylene co-elute on tl capillary column.

Te concentration reporte(I represents sum o the two isomers.

<2 ug/L
<2 ug/L
<2 ug/L
<5 ug/L

<2 ug/L
<5 ug/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PI’I-FSBURGH
(412) 747-2580





,.., HALLIBURTON NUS
Environmental CorporationV
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIEN NE:
I)DRESS:

ATTENTION:

Carbon Copy:

,LE ID:
NUS SLE NO:

P.O. NO.:

LQBORATORY ANALYSIS REPORT

8 ENVIROTL, IN.
420 ROUSER R(
CORQOPOLIS, PA 15108-
RR. 30HN LOVELY

CLFJ

3-0W
P0225111
CT0 = 19017

February 23, 1993
Report NO.: 00013686

Section A Pae 14

NU CLIEICr NO: 1600 O(X)6

NO0( ORDGl NO: 55830
VGOR NO:

DTE SLED:
DTE RECEIVED:
PPROVED BY:

03-FEB-g3
06-FEB-g3

3oanne Slaantc

TEST
DETEINQTION RESULT

LI
2 DPQCK

3 6107

5 GIOOW

CLEVELAND
(216) 891-4700

TL RETQLS & CLP DT PCKGE
CLP Data Package Deliverable
BTEX PACICGE
1,2-dimethylbenzene [o-xylene]
1,3-dt=ethylbenzene, 1,4-dtethylbenzene [=-/p-xylenes]
benzene
ethylbenzene
et-lbenzene [toluene]

PURGEBLE HLOCJBONS
1, I, 1-trlchloroethane
I, 1,2,2-tetracllotoette
1,1,2-trlclloroethane
t, l-drcltoroethane
1,1-dtclloroethene [ I, l-dtclloroetlylene]
1,2-dtcllorobenzene [o-dtchlorobenzee]
I, 2-dtchloroethane
t ,2-dtclloropropane
1,3-dichlorobenzene [m-dtchlorobenzene]

1,4-dtdlorobenzene [p-dtchlorobenzene]
2-clloroethylvtnyl ether
broBxItclloroethane [dtcllorobroeoethane]

brooethane [methyl brolde]

carbon tetrachlor tde
chlorobonzene
clloroethane
clloroForm
clloroethane [mettyl chloride]

cts-1,3-dlchloropropene
dtbroochloroeUane
dtch]orodiluoroethane
dtchloroethane [ethylene chloride]

HOUSTON
(713) 488-1810

11
<2

3
2
5

c2
<2
<2
<2
<2
<5
<2
<2
<5
<5
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<5

ug/L
ug/L
"U

PITFSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporaion
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIB/I" liCE:
SRIPLE IO=

NUSNO:

LABOT(NY *iALYSIS REPORT

BAKER ENIL, INC.
3-OM
P0225111

/N/Y CLEAN

February 23, 1993
Report No.: 00013686

Section a Page 15

TEST
LN COOE INMION T ITS

COS:

tetrachloroethene [tetraclloroethy]ene]
trans-l,2-dtchtoroethene [trans-l,2-dtchloroethytene]
trans-1,3-dichloroprepene
trtbrooethane
trtchloroethene [trichloroethylene]
trlchiorotuoro=etlne
vinyl chlortde

In B/EX analysis, - and p-xylene co-elute on capillary colu=n.

The concentration reported represents the su oF tuo isomers.

Sample number P225111 eibited hi surrogate recoveries in both

primary and conFtrattonal analyses. ]e htgl surrogate recoveries uere
due to a =atrtx interference. he atrtx interference also intererred

ulth the confirmation o benzene. TI benzene result Fro the prtBary
analysts ts reported. Ethylbenzene uas not observed tn te conFtrattonal

analysts. ethylbenzene result observed in the priaary analysts uas not
reported.

"D" indicates that the result as obtalned ero an analysts perForBed
at a secondary dilution.

<2 ug/L
< 400 ug/L
<2 ug/L
< ug/L

180 D ug/L
<2 ug/L

320 O ug/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





==, HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh. PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NAME:
ADDRESS:

ATTENTION:

Carbon

StaPLE ID:
Ntis SAMPLE NO:

P.O. NO.:

LABORATOIY M.YSIST

BWIRTAL, INC.
420 ROUSE R(
C0Eg_IS, PA 15108-
RR. JOHN LOUELY

/NUY CLEN

3-AS
P0225112
CTO = 19017

February 23, 1993
Report No.: 00013686

Section A Page 16

MJ$ CLI NO: 1600
: b’58

DATE SAMPLED:
DATE RECEIVED:
APPROVED BY:

03-FEB-93
06-FEB-93
3oanne Slantc

TEST
LN COOE DE’II]qJITI T

1 ACLP
2 DPACK
3 G10714

5

CLEVELAND
(216) 891-4700

TAL RETALS & CLP DATA PACKAGE
CIP Data Paclge Deliverable
BTEX PACIOM
1,2-diethylbenzene [o-xylene]
1,3-dtetlylbenzene, !,4--dtaetlylbenzene [a-/p-xylenes]
benzene
etlylbenzene
etlylbenzene [toluene]

1,1,1-tr Iclloroethane
1, I,2,2-tetrachloroetlane
I, 1,2-tr chloroethane
1, l-dlchloroetlane
I, 1-dtctloroee [ J, 1-dtclloroettlene]
1,2-dlchlorobenzene [o-dtchlorobenzene]

1,2-dtchloroethane

1,2-dtchloroproane
1,3-dich]orobenzene [m-dicllorobenzene]

1,4-dichlorobenzene [p-dichlorobenzene]
2-clloroetlylvtnyl etler

broaodichloroethane [dlchlorobrooeilane]

brooetlane [ethyl bromide]

carbo tetrachloride
chlorobenzene
chloroethane
clloroorm
chloroettane [etlyl chloride]

c is-1,3-dtchloropropene
dtbroochloroethane
d ctlorod1Fluoroethane
dtclloromethane [metlylene chloride]

HOUSTON
(713) 488-1810

7
g
3
14
9

<2
<2
<2
<2
<2
<5
<2
<2
<5
<5
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<5

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporalion
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NE:
$’PLE ID:

NU5 SRLE NO:

ATORY ANALYSIS RF.PT

B/’R ENUIAL, INC.
3-
P0225112

February 23, 1993
Report No.: 00013686

Section A Pae 17

TEST
LN COOE DETITION ESIM..T UNITS

C0tI’IBTS:

tetrachloroethene [tetrachloroethylene]
trans-l,2-dichloroetlne [trans-l,2-dichloroethylene]
trans-1,3-dtchtoroprepene
tribroothane
trtchloroette [trtchloroethylene]
tr tctoroFluoroettane
vinyl chloride

In BTEX analysts, m- and p-xylene co.lute on capillary column.

The concentration reported represents the su oF the tuo tsors.

<2 ug/L
<2 ugA-
< 2 ug/L
<5 ugA-
<2 uoj’L
<2 uoJi.
<5 ug/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental CooraCion
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NAME:
)P,ESS:

ATTENTION:

Carbon Cow:

SPBPLE ID:
NUS SARPLE NO:

P.0. NO.:

LBORATORY P/LYSIS REPORT

L:IR01t1TCL, INC.
420 ROUSER R0D
CORCKIS, PA 15108-
RR. 30HN LOULY

/Y CLE

3-C
P0225113
CTO = 19017

February 23, 1993
Report No.: 00013686

Section A Page 18

NUS CLIENT NO: 1600 0006
MOK ORDER NO: 55830

UENDOR NO:

DTE SAYPLED:
DTE RECEIVED:
PPROUED BY:

03-FEB-g3

06-FEB-93
Joanne Simalc

TEST
LN COOE OETEINTION RESULT

1 CLPg

2 DPCK
3 GIOTW

5 GIOOW

CLEVELAND
(216) 891-4700

TL METCCS & CLP DTQ PCKAGE
CLP Data Package Deliverable
BTEX
1,2-diet1ylbenzene [o-xylene]
1,3-dtetlylbenzene, 1,4-dletlylbenzene {m-/iPxylenes]
benzene
ethylbenzene
etWlbenzene [toluene]

PURGEtLE HALOCRBONS
1, l, l-trichIoroethane
l, 1,2,2-etrachIoroethane
1,1,2-r chloroethane
l, 1-dicl oroethane

1-d1chloroethene [ 1, I-dlchloroetlylene]
1,2-dtch]orobenzene [o-dlchlorobenzene]

!,2-dr ch oroethane
1,2-dlchloropropane
!,3-dlch]orobenzene [-dtchlorebenzene]

1,4-dtcllorebenzene [p-dlchlorebenzene]
2-chloroehyIvtnyl etller
brogodlchloroethane [dlchlorobrogoethane]

brooethane [Bethyl brotde]

carbon teCraclIor Ide
chlorobenzene
chloroeUne

chloroethane [IRthyl chloride]

cts-! ,3-dtchloropropene
dbromochloroettane
d chlorodtf]uoroethane
dtchloromethane [ethylene chloride]

HOUSTON
(713) 488-1810

<2
<2
<2
<2
<2

<2
<2
<2
<2
<2
<5
<2
<2
<5
<5
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<5

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NCE:
SCkPLE ID:

NUS SPPLE NO:

LABORATORY ANALYSIS REPORT

BAKER ENUIRONMENTAL, INC.
3-AC
P0225113

/NAVY CLE

Fobrury 23, 1993
Report No.: 00013686

Sectien h Page 19

TEST
LN CODE DTEIq4ITI T UNITS

CCHPENIS:

tetrachloroethene [tetrachloroethylene
trans-1,2-dichloroethene [trans-l,2-dichloroethylene]
trans-1,3-dichloreprone
tr brooethane [broaoor=]

trIchtoroettene [trtchtoroethyiene]
trtch]oroXuoroetlane
vtnyl cl]orlde

In the BTEX analysts, - anti p-xylene co--ele on the capillary colmm.
The concentration reported represents the su oF the tuo tsoers.

For sable number P225113, benzene uas not observed in conFlr=atienal

analysts. The benzene result observed tn prt=ary analysts uas not
reported, h lou surrogate recovery uas observed For this sample tn botl

the prtmary and conFtrattonal analyses. The lou surro<Jate recoveries

uere probably due to the aatrix.

<2 uoJL

< 2 ug/L
<5 ug/L
<2 ug/L
<2 ug/L
<5 ug/L

CLEVELAND
(216) 891-4700

HOUSTON
(71) 488-180

PITTSBURGH
(412) 747-2580





.==. HALLIBURTON NUS
m-ms Environmental Corporation

Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

TOY I_YSIS REtflT

CLIENT
)RES$:

TTEHTION:

BAKER EICqIRONRBAL, INC.
420 ROUSER ROAD
CORAOPOLIS, PA 15108-
MR. JOHN LOVELY

/NAVY CLEAN

Carbon Copy:

SiPLE ID:
NOS SABLE NO:

P.O. NO.:

7-OW
P0225118
CTO = 19017

February 23, 1993
Report No.: 00013686

-Section A Page 28

NUS CLIENT NO: 1600 0006
WORK OROER NO: 55830

NO:

DAE SAIqPLED: 05-FEB-g3

DATE RECEIVED: 06-FEB-93
BY: 3oanne Sl=mnic

TEST
RESULT UNITS

1 ACLP
2 OPACK
3 GIO7W

5 6100N

CLEVELAND
(216) 891-4700

TAL METALS & CLP DATA PACKAGE
CLP Data Package Deliverable
BIEX PACKAGE
1,2-dimethylbenzene [o-xylene]
1,3-dimetlylbenzene, 1,4-dietlylbenzene [m-/p-xylenes]
benzene

etWlbenzene
metlylbenzene [toluene]

PURC-ESLE HLOCtBONS
!, 1, t-tr tchtorDe!bane
!, !,2,2-tetrach!oroetlane
t, 1,2-tr tcltoroet-ane
!, I-d!chloroethane
1, t-dtch]oroethene [!, t-dtctloroetly[ene]
! ,2-dtchtorobenzene [o-dtchlorobenzene]

t,2-dtchtoroee
!, 2-dichloropropane
!,3-dtcltorobenzene [PdtchIorebenzene]

,4-dtchlorobenzene [lltcblorobenzene]
2-chtoroetlytvtnyt eer
bromodtch]oroethane [dtchtorobrooethane]

brOaD,ethane [l brolde]

carbon tetracllortde
cltorebenzene
chloroethane
cntoroFor=
clloro=ethane [metly! chlortde]

cts-! ,3-dtclloropropene
dtbroaochloroethane
d cllorod F!uoroetlane
dtchloroethane !methylene ct!ortde]

HOUSTON
(713) 488-1810

2 uoj’L
<2 ug/L
2 ug/L

<2
12 ug/L

< 2 ucj/L
< 2 ug/L
< 2 ug/L
<2 ug/L

2 ug/L
< 5 ug/L
<2 mJ/L
< 2 ug/L
< 5 ug/L
<5 ug/L
<2 ug/L
<2 ug/L
<2 ug/L
<2 ug/L
<2 ug/L
< :2 ug/L
< 2 ug/L
<2 ug/L
<2 ug/L
< 2 ug/L
<2 uoJL
< 5 ug/L

PITTSBURGH
(412) 747-2580





,,==, HALLIBURTON NUS,,, Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, "IX 77058

CLIENT NE:
SIPLE ID:

NUS $IPLE NO:

BAKER ENVIRONMENTAL, INC.
7-OH
P0225118

CLE,N

February 23, 1993
Report No.: 00013686
Section A Page 29

TEST
LN CODE DE’TERfITI SULT UNITS

C0HNTS:

tetrachloroetlne [tetrachloroethylene]

trans-l,2-dichloroethene [trans-l,2-dichloroethylene]
trans-t ,3-dtchIoroproene
trtbrotbane [brooorm]

tr tchloroetlene [trtchloroettlene]
tr1c!1oroFluoroetle
vinyl chloride

<2 uoJL
<401) ug/L
<2 ucj/L
< 5 ug/L

z2o o ug/L
<2 uo/L

3360

In BTEX analyts, =- and IPXylene co-elute on the capillary coluzn.

The concentration reported represents the su of the tuo isors.

Sazple nuer P225118 exltbtted htgtl surro<jate recoveries tn boa prt=ary
and conFlrmattonal analyses. The ht surrogate recoveries uere due to a
atrtx interference. The aatrtx interference also tnterferred utth the

confirmation of benzene. The benzene result Fro primary analysts
is reported.

"O" indicates t tl result uas obtained Fro an analysts performed
at a secondary dilution.

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PI1-FSBURGH
(412) 747-2580





.-, HALLIBURTON NUSmmm
,IwI Environmental Corporation

Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT
ADORESS:

ATTEgrlON:

Carbon Copy:

SARPLE ID:
NUSSCPLENO:

P.O. NO.:

LABORTORY LYSIS REP(T

BPXER ENUIR, INC.
420 ROUSER ROP,D
CORDDPOLIS, PA 15108-
RR. 30HN LOUDLY

CLEAN

7-AS
P0225119
CTO = 19017

February 23, 1993
Report NO.: 00013886

Sectlo A Page 30

NUS CLIENT NO: 1600 0006
MORK ORDER NO: 55830

E]DO NO:

DATE SCLED: 05-FEB-93
DTE RECEIVe: 06-FEB-93
AP BY: 3oanne SiBaic

TEST
LN COOE DETEINTION RESULT UNITS

1
2 DPCCK
3 6107M

5 GIO(O

CLEVELAND
(216) 891-4700

Ted.. RETC-S & CLP DATA PACIC’M3E
C Data Package Oeltverabte
BTEX PACKAGE
1,2-diethylbenzene [o-xylene]
1,3-dlethylbenzene, 1,4-dlethytbenzene [=-/p-xylenes]
benzene

ethy]benzene
eytbenzene [toluene]

PUR6ECELE ItLOCPPJONS
1,1, l-tr chloroethane
1,1,2,2-etrachloroethane
1 !,2-tr chtoroethane
t, 1-dtcl1oroettne
1, ]-dlclloroetlene [ I, 1-dtcltoroetlylene]
1,2-dtcttorobenzene [o-dtchiorobenzene]

1,2-dichloroethane

1,2-dtchloropropane
1,3-dtch]orobenzene [B-ltchloroOenzene]

1,4-dtchlorobenzene [p-dtchtorobenzene]
2-clloroetWlvlny! ether
broBxltcltoroetlane [dlchtor(R)romoee]

broo=ethane [eethy] brolde]

carbon tetracltor tde
ch]orobenzene

chloroethane
chloroform
cltoroeane [aetty! cllortde]

cs-],3-dchloropropene
dlbrooctloroeane
dtchlorodtluoroethane
dtchtoroaethane [eetlylene chloride]

HOUSTON
(713) 488-1810

2 uL
3 ugh_

<2 ug/L
< 2 u/L
11 ug/L

< 2 ug/L
< 2 ug/L
<2 ug/L
< 2 ug/L
<2 ug/L
<5 ug/L
< ; ug/L
<2 ug/L
<5 ug/L
<5 ug/L
< 2 ug/L
<2 ug/L
< 2 ug/L
<2 ugA.
<2 ug/L
<2 ug/L
< 2 ug/L
<2 ug/L
<2 ucj/L
<2 ug/L
< 2 ug/L
< 5 ug/L

PITTSBURGH
(412) 747-2580





5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NARE:
SNIPLE ID:

NU$ SNIPLE NO:

LABORATORY NALYSIS REPORT

BAKER E]IR(IENTL, INC.

P0225119

/NAVY CLFa

February 23, 1993
Report No.: 00013686
-Sectto A Page 31

TEST
LN CODE DE’TITI T UNITS

CNTS:

tetrachloroethene [tetrachloroethylene]
trans-l,2-dichloroethefle (trans-l,2-dlchloroethylene]
trans-l,3-dlchloroprlene
tribromomethane [bromoform]

trichloroethene [trlchloroethylene]
trlchlorofluoroet1ane
vlnyl clorlde

In the BTEX analysis, m- and p-xylene co-elute on the capillary column.

The concentration reported represents the sum oF the tsors.

<2
<2 ug/L
<2 ug/L
<5 ug/L
<2 ug/L
<2 ug/L
<5 ug/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NAE:
ADDRESS:

ATTENTION:

Carbon Copy:

SAMPLE ID:
NUS StIPLE NO:

P.O. NO.:

LASTLY AeLYSIST

BAKER ENVIROMNTAL, INC.
42O ROUSER ROAD
COPOPOLIS, PA 15108-
MR. 30HN LOVELY

/NAVY CLFJ

7-tC
P0225120
CTO 19017

February 23, 1993
Report No.: 00013686

Section A Page 32

NUS CLIENT NO: 1600 0006
ORK ORDER NO: 55830

NO:

DME SIJ]): 05-FEB-93
DATE RECEIVED: 06-FEB-93
APPROVED BY: 3oanne Sisanic

TEST
LN C IWTION RJZSLT UNITS

I ACLPW
2 DPACK
3 610714

5 GlOOg

CLEVELAND
(216) 891-4700

TAL METALS & CLP DATA PACKA
CLP OaCa PacKage Oeltverabte
BTEX PACKAGE
1,2-diethylbenzene [o-xylene]
1,3-dlmethylbenzene, 1,4-d1et1ylbenzene [m-/p-xylenes]
benzene

etWlbenzene
etWlbenzene [toluene]

PURGEABLE HALOCARBONS
1,1,1-tricloroetane
1,1,2,2-tetrachloroetane

1ol,2-richloroet1ane

l,l-dtchloroethane

1,1-dlchloroetlene [l,l-dlcloroetlylene]
1,2-dlchlorobenzene [o-dlchlorobenzene]

1,2-dichloroethane

1,2-Oichloropropane
1,3-dichlorobenzene [=-dlclorobenzene]

1,4-dtclorobenzene [p-dlclorobenzene]
2-chloroet1yIvlnyl eer
broodtcloroet1ane [dichlorobrooetane]

bromoeane [Beryl bromde]

carbon Cetrachlortde
chlorobenzene
cnloroetane
chloroform
chloroethane [etW! chloride]

cis-1,3-dichloropropene
dlbrooch]oroeane

dtchlorodlluoroethane
dlchloroethane [metlene clorlde]

HOUSTON
(713) 488-1810

< 2 ucJ/L
<2 ug/L
< 2 ucJ/L
<
lO u/l_

<2
<2
<2
<2
<2
<5
<2
<2
<5
<5
<2
<2
<2
<2
<2
2
<2
<2
<2
<2
<2
<5

ug/L
u/L

uL

ug/L

PITTSBURGH
(412) 747-2580





--= HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NAE:
SAMPLE ID:

NU$ SAMPLE NO:

LABORATORY Qq_YSIS RZPORT

BAKER ENVIRONIF_NTAL, INC.
7--C
POI

/le/ CLE

February 23, 1993
Report No.: 00013686

Section A Page 33

T
LN COOE DFTINoTION T UNITS

COHHENTS:

tetrachloroethene [tetrachloroethylene]
trans-1,2-dtchloroethene [trans-! ,2-dtclloroethylene]
trans-1,3-dlchloroprolne
tr tbrooaethane [brooFor=]

trtclloroethene [trtchloroetlylene]
tr chloroFluoroetlane
vinyl ci]oride

<2 uoJL
<2 ug/I.
<2 ug/L
<5 ug/L
<2 ucJ/L
<2 ug/t.
<5 uoJL

In BIT:X analysts, - and p-xylene co-elute on the capillary column.

The concentratio reported represents the sub o the tuo lsoaers.

For sasple nusber P225120, toluene uas not observed tn cenFtreattoal

analysts. The toluene result observed in the primary analysis uas not reported.

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





.-. HALLIBURTON NUS
Environmental CororoIion
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT
DP,ES5:

AI’FENTION:

Carbon Copy:

SAMPLE
NUS SC’IPt.E NO:

P.O. NO.:

LABORATORY ANALYSIS REPORT

BAKER ENVIIAL, INC.
420 ROUSER ROAD
CORA(POLI$, PA 15108-
MR. 30HN LOVELY

/NAVY CLEN

7-DL
P0225121
CTO 19017

February 23, 1993
Report No.: 00013686

-Section A Pag9 34

NUS CLIENT NO: 1800
NORK ODER NO: 55830

UENDOR NO:

DATE SAILED: 05-FEB-93
DATE RECEIVED: 06-FEB-93
APPROUED BY: Ruth Uolk

DETERNITI RESULT UNITS

3 1680
4 I391
5 1320
6 I030

7 I020
8 I023
9 I024
10 I026
11 I130
12 I410
13 I590
14 I610

COMMENTS:

011 and Grease, Grav1etrlc
Nitrate/Nitrite
Hardness, Total (as Cat03)

Ammonia (N), Direct
Aonta (as N), Direct
Alkalinity, Pht (as Cat03)

Alkalinity, Total (as CaC03)

Alkalinity, Bicarbonate (as CaC03)

Alkalinity, Carbonate (as Cat03)

Chloride (as CI)

Nitrite (as N)

Solids, Dissolved at 180C
Solids, Suspended at 103C

< 3 Ij/L
< 0.1 /1_

44 mg/L

0.5 /L
0
26 j/L
26 mg/L
0 mg/L
24 g/L

< 0.02 mg/L
e7

< 10

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PI’I-I-SBURGH
(412) 747-2580





5350 Campbells Run Road
Pittsburgh. PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NAME:
ADDRESS:

ATTENTIOn:

Carbon Cy:

SdPLE ID:
SNtPLE NO:
P.O.

LNORATORY AIYSIS REPOIT

BER ENIROIIEAL, INC.
420 ROUSER
COOPOLIS, Pl 15108-
RR. JOHN LOVELY

/NY CLEN

6-0W
P0225122
CTO = 19017

February 23, 1993
Report No. 00013686

Sectto A Page 35

NUS CLIENT NO: 1600 0006
k3K OPJ)ER NO: 55830

VENDOR NO:

DAlE SCaPLEI): 04-FEB-93
DATE RECEIVED: 0-FEB--93
PR(NED BY: Joanne Slmanic

RET UNITS

1 CLPI
2 OPK
3 GIOTN

5 GIOON

CLEVELAND
(216) 891-4700

Ted_ I’IETCg_S & CLP DATA
CLP Data Package Deliverable
BTEX PACI(A6E

1,2-climetWlbenzene [o-xylene]
1,3-dtmetlyll)enzene, 1,4-dtmetlylbenzene {m-/p-xylenes]
benzene

etWlbenzene
metlylbenzene [toluene]

PURC-EABLE HAL0CARBON$

t, 1,1-tr td oroettane
I, 1,2,2-tetraclloroethane
1,1,2-tr tclIoroettane
1, l-dlclloroethane
1, t-dtcl]oroernene [10 l-dtclloroetlylene]
1,2-dichlorobenzene [o-dlchlorobenzene]
1,2-dtclloroetlane

1,2-dtclaloroproane
1,3-dtcllorobenzene [-dtlalorobenzene]

1,4-dlcllorobenzene [lllchlorobenzene]
2-clloroetlylvtnyl ether
bro=llclloromethane [dlhlorobromometl’ane]

brooettane [metlyl brotde]

carbon tetracllorl0e
chlorobenzene
clloroettane
clIoroForm
laloroettane [etW! chloride]

cis-1,3-dichloropropene
dtbromoclIoroettane
dlchlorodt luoromethane
dichloromeane [meylene clalortde]

HOUSTON
(713) 488-1810

<2 uoJL

3 ugh.
< 2 ucJ/L
1o ug/L

<2
<2
<2
<2
<2
<5
<2

<5
<5
<2
<2
<2
<2
<2
<2
<2
<2

<2
<2
<5

ug/L

ug/L

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental
Environmental boroes

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NAME:
SAMPLE ID:

NUS SAMPLE NO:

L.C)RATORY /LYSIS REPORT

/NAVY CLEAN

February 23, 1993
Report No. 00013686

Sectlo A Page 36

TEST
LN CODE RESULT UNITS

COMINTS:

tetracflloroethene [tetrachloroethylene]
trs-l,2-dlchloroethene [trans-l,2-dlchloroethylene]
rans-1,3-dlchloropropene
trIbroomethane [bromoForm]

trichloroethene [trlchloroethylene]
tr tchlorofluoroetlne
v|ny] chloride

<2 ug/L
<401) ug/L

<2 ug/L
<5 ug/L

180 O ug/l-
< 2 ug/l_

36O D ug/L

In the BTEX analysis, E- and p-xylene coelute on the capillary columm.

The value reported Is the total oF both isomers.

Sa=ple nuer P225122 exhibited Itgl surrogate recoveries In both

prtBary and conFlrattonal analyses. The ht urrogate recoveries uere clue

to a =atrtx tnterFerence. The atrtx interference also tnterFerred utth
conFtreatlon oF benzene. Te benzene result ro primary analysts

is reported.

"D" Indicates tlat e result uas obtained From an analysts performed
at a secondary dilution.

CLEVELAND
(216) 891 4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENI OHIINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT

ATTENTION:

Carbon Copy:

SCkf)LE ID:
NVS SNIPLE NO:

P.O. NO.:

LABORfiTORY I4LYSIS REPORT

BAKER ENVIRONMENTAL, INC.
420 ROUSER ROAD
CORAOPOLIS, PA 15108-
MR. 30HN LOVELY

/NAVY CLEAN

P0225123
CTO = 19017

February 23, 1993
Report No.: 00013686

Section A Page 37

NVS CLIENT NO: 1600 0006
WORK NO: 55830

VENDOR NO:

DME SqPLED:

DME RECEIVED:
APPROUED BY:

04-FEB-93
06-+’EB-g3

3oanne Slantc

TEST
RESULT UNITS

1 ACLPW
2 DPACK
3 GIOTW

5 GIOOW

CLEVELAND
(216) 891-4700

TAL PETALS & CLP DATA PACKA6E
CLP Data Package Deliverable
BTEX PACI(AE

1,2-dteethylbenzene [o-xylene]
1,3-dtmethylbenzene, 1,4-dtaetlylbenzene [m-/IPxylenes]
benzene
ethylbenzene
methylbenzene [toluene]

PUR6EABLE HALOCARBO3
I, I, I-r cloroemane
1, I,2,2-tetracloroemane
1, 1,2-trichloroetane
1,1-dichloroethane
I, l-dichloroethene [ 1,1-dichloroetlylene]
1,2-dlclorobenzene [o-dlcllorobenzene]

1,2-dtchloroethane

1,2-dtclloropropane
1,3-clichlorobenzene [-dtchlorobenzene]
1,4-dtdlorobenzene [p-dtctlorobenzene]
2-clloroethylvtnyl ether
broodtchloroethane [dtchlorobromoethane]

brooethane [ethyl broaide]

carbon tetracl1ortde
ch]orobenzene
clloroethane
chloroform
clloroeane [methyl chloride]

cls-1,3-dichloropropene
cltbromoclloroeChane
d1chlorodtFluoroethane
dtcllorometlane [ethylene cllortde]

HOUSTON
(713) 488-1810

2
4

<2
<2
10

<2
<2
<2
<2
<2
<5
<2
<2
<5
<5
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<5

Ug/L

ug/L
u /L
ug/L

ug/L

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT
SANLE ID:

NUS SAMPLE NO:

LATOY LYSIST

BAKER ENVIROfEAL, INC.

P0225123

/IPt CLE

February 23, 1993
Report No.: 00013686

Sectlo A Page 38

TEST
LN C00E DETERHITI RESULT UNITS

COI’NTS:

tetrachloroetlene [tetrachloroethylene]
trans-1,2-dtchloroetlene [trans-l,2ltchloroetlene]
trans-1,3-dtchloropropene
trIbroeKee
trtchtoroethene [trtchtoroetttene]
trlc1loroFluoroetlne
vtnyl chlortde

In the BTEX analysis, e- anti p-xylene co-elurte tlw capillary column.
The concentratto reported represents tl su= oF tuo isomers.

<2 ug/L
<2 uoj1.
<2 ug/L
<5 ucj/L
< 2 ug/l_
<2 ug/L
< 5 ug/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh. PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston. TX 77058

CLIENT I:
DDRES$:

ATTENTION:

Carbon Copy:

SAMPLE ID:
NO:

P.O. NO.:

LABORQTORY ALYSIS REPORT

BAKER ENUIAL, INC.
420 ROUSER ROAD
COfOPOLIS, PA 15108-
MR. JOHN LOVELY

/NAW CLEAN

6-C
P0225124
CTO 19017

February 23, 1993
Report No.: 00013686

Section A Page 39

NUS CLIENT NO: 1600 0006
WORK OiDER NO: 55830

NO:

ITE SPI.EI):

ITE RECEIVED:
OUED BY:

04-FEB-93
06-FEB-93
.loanne Slmanic

TEST
DETERITI RESULT

I CLPW
2 DPACK
3 G107W

5 GIOOW

CLEVELAND
(216) 891-4700

TL METALS & CLP DATA PACICE
CLP Data Package Deliverable
BTEX PACIQE

1,2-diethylbenzene [o-xylene]
1,3-dlBettlbenzene, 1,4-dletlylbenzene [m-/p-xylenes]
benzene

etWlbenzene
metl/]benzene [toluene]

PUR6ESLE HALOCARgONS

1,1,1-trichloroetlane
1,1,2,2-tetrachloroeilane
1,1,2-tr Icl1oroethane
1, l-allchloroetlane
1,1-dlchloroernefle [ 1, l-dlchloroetlylene]
1,2-dichlorobenzene [o-dlchlorobenzene]
1,2-dichloroetlane

1,2-dlchloropropane
1,3-dichlorobenzene [m-dlchlorobeflzene]
1,4-dichlorobenzene [p-dlchlorobenzene]
2-chloroetlylvlnyl ether
broodlchloroethane [dlchlorobrooethane]

brooetane [Betlyl brolde]

carbon tetracllorlde
ch oroenzene
chloroetlne
chloroform
chloroethane [ethyl chloride]

cls-1,3-dlchloropropene
dlbroochloroetlane
dichlorod1Fluoroetane
dichloroethane [methylene chloride]

HOUSTON
(713) 488-1810

<2
<2
<2
<2

4

<2
<2
<2
<2
<2
<5
<2
<2
<5
<5
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<5

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT IME:
SAMPLE ID:

NUS SAMPLE NO:

LABORATORY NALYSIS REPORT

BAKER ENVIROfENTAL, INC.
6--AC
P0225124

/NAVY CLE4N

February 23, 1993
Report No.: 00013686

Section a Page 40

DETERMITI RESULT UNITS

COMMENTS:

tetrachloroethene [tetrachloroetllone]
trans-1,2-dlchloroethene [trans-l,2-dlchloroethylene]
trans-1,3-<llchloropropene
trtbrooethene [brocForm]

trichloroethene [trlchloroethylefle]
tr tchloroFluoroethane
vinyl chlorlde

In the BTEX analysls, m- and p-xylefle co-elute on the capillary column.

The concentration reported represents the su oF the to lsoers.

For sample nu=ber P225124, toluene uas not (R)serial in the coftrBattonal
analysis. The toluene result (R)served In the prtaary analysts uas not reported.

<2 ug/L
<2 ug/L
<2 ug/L
<5 ug/L
<2 u/L
< 2 ug/L
<5 ug/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporaion
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh. PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NAME:
K)RESS:

ATTENTIOn:

Carbon Cow:

SAMPLE IO:
NUS N0:

P.O. NO.:

I.)ITORY .YSIS REPORT

BA;(ER ENUIROENTL, INC.
420 ROUSER ROAD
CORAOPOLIS, PA 15108-
R. 30HN LOUELY

CUE

5-Og

P0225125
CTO 19017

February 23, 1993
Report No.: 00013686

Section A Page 41

NtIS CLIENT NO: 1600 0006
kq3Rg ORDER NO: 55830
VEX NO:

DTE S:
DATE RECEIVED:

BY:

04-FB-93
06-FEB-93
3oanne Slanic

TEST
LN COOE DETERITI SULT I

1 LPM
2 DPCK

5 I00

CLEVELAND
(216) 891 4700

TP,L PIETP,LS ,1, CLP DT PCIC
CLP Data Package Deliverable
BTEX PCK
1,2-diethylbenzene [o-xylene]
1,3-dlett/lbenzene, 1,4-dlmettlbenzene [-/p-xylenes]
benzene

ettlbenzene
etlylbenzene [toluene]
PURb=ASI_E HALOCARSONS
1,1,1-tr ichloroethane
1,1,2,2-tetrachloroetbane
1,1,2-trlchloroethane
l, l-dichloroethane
1,1-dlchloroetlene [ !, l-dlchloroethylene]
1,2-dtchlorobenzene [o-dlchlorobenzene]
1,2-dichloroethane

1,2-dlchloropropane
1,3-dlchlorobenzene [m-dlchlorobeflzene]
1,4-dichlorobenzene [p-dlchlorobenzene]
2-chloroethylvlnyl ether
broodlchloroethane [dtchlorobrooethane]
brooetlane [methyl broclde]
carbon tetrachlor 1de
chlorobenzene
chloroetlane
chloroform
chloroethane [ethyl chloride]

cis-1,3-dlchloropropene
(llbroochloroeUane
dich]orodlluoroethane
dlchloroeUne [metlylene chloride]

HOUSTON
(713) 488-1810

< 2 ug/1.
<2 ug/t
3 ug/L

< 2 ug/i.

< 2 ug/L
<2 ug/L
<2 ug/L
<2 uoJI.
3 ug/L

<5 ug/L
< 2 ug/L
<2 ug/L
< 5 ug/L
<5 ug/L
<2 ug/L
<2 uoj
<2 ug/L
< 2 ug/1.
< 2 ug/L
< 2 ug/L
<2 ug/L
<2 ug/L
<2 ug/L
<2 ug/L
<2 ug/L
<5 ug/L

PITTSBURGH
(412) 747-2580





.., HALLIBURTON NIJS
mm Environmental Corporaion

F_,ntirotlmetltd Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT I(RE:

SPLE ID:
MJS .RPLE NO:

LABORATORY ANALYSIS REPORT

/NAVY CLEAN

February 23, 1993
Report No.: 00013686

Sectto A Page 42

DETERffITI RESULT UNITS

C0eiRE]tTS:

tetrachloroethene [tetrachloroethylene]
trans-1,2-drchloroette [trans-1,2-dtchloroeytene]
trans-1,3-dlloropropene
trtbrmmmethane [bromoorm]

trtchloroethene [trtch]oroethytene]
tr ichloroFluoromethane
vtny] chlortde

In tt BTEX analysis, m- and p-lee co-elute o ttw capillary column.

The cocentration reported represents tl sum o the tuo isors.

Sampte nuer P225t25 exhtbtte4 htgl surrogate recovertes tn both

primary and contrmattona] anatyses. The high surrogate recoveries mere
due to a matrtx tntererence. The matrtx interference atso tnterFerred

utth conFtrmatto oF benzene, le benzene result rom the primary
anatyss s reported.

"O" tndtcates that tt resutt uas obtatned Fro an anatysts perorme
at a secondary dilution.

<2 ug/L
<4O0 ug/L

<2 ug/L
<5 ug/L

eo O ug/L
< 2 ug/L

35O D ug/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS,, Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NAIqE:

ADDRESS:

TTENTION:

Carbon Cow:

SARPLE ID:
NUS SAILE NO:

P.O. NO.:

LABORATORY ANALYSIS REPORT

BAKER ENUIRAL, INC.
42O ROUS R0)

C0RAOPOLIS, PA 15108-
MR. JOHN LOUELY

/IVY Ct.E

P0225126
CTO 19017

February 23, 1993
Report No.: 00013686

Section A Page 43

NU5 CLIENT NO: 1600 0006
MORK ODER NO: 55830

IE SN_ED: 04-FEB-93
DAlE RECEIVED: 06-FEB-93

BY: 3oanne Si=Bnic

TEST
LN CODE DETERMINATIO RESULT UNITS

1 ACI.PW
2 DPACK
3 GIOTW

5 GtO0

CLEVELAND
(216) 891-4700

TAL RET.S & CLP DATA PCKAGE
CLP Oata Package Deliverable
BTEX PACKC;E

1,2-dietl/lbenzee [o-xylene]
1,3-dtetltbenzene, 1,4-dtett/lbenzene [x-/p-xylenes]
benzene
etlylbenzene
ethylbenzene [toluene]

PUR6F_ABLE HALOCS
I, I, 1-tr ichloroetane
I, I,2,2-tetrachloroet1ane
1, I,2-trichloroethane
I, 1-dlclloroethane
1,1-dlclloroet1ene [1,1-dlchloroethylene]
1,2-dichlorobenzene [o-dichlorobenzene]

1,2-dlchloroetlane
1,2-icloropropane
1,3-dlch]orobenzene [m-dlclorobenzene]

1,4-dlclorobenzene [p-dlclorobenzene]
2-chloroethylvlnyl ether

broodlchloroethane [dtchlorobrotle]

broomet1ane [ettl bromide]

carbo tetracloride
chlorobenzene
cloroet1ane
chloroorm
cloroethane [et1y] chloride]

cls-1,3-dichloropropene
dtbrooch]oroethane

dlchlorodiFluoroetlane
dicloroethane [methylene chloride]

HOUSTON
(713) 488-1810

<2 ug/L
5 ug/L

<2 ug/L
2 ug/L
10 ug/L

<2
<2
<2
<2
<2
<5
<2
<2
<5
<5
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

5

ug/L
ug/L

ug/C

PIF]-SBURGH

(412) 747-2580





==, HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT
SPLE

NLI$ SIPLE NO:

LBORATOY 4qLYSIS REPORT

BKER F_NUIRONIEIqT,L, INC.

P022512

/IH Cl_F.

February 23, 1993
Report No.: 00013686

Sectl A Page 44

DETER#INATION RESULT UNITS

COtfIENTS:

tetrachtoroethene [tetrachloroetlytene]
trans-l,2-dichloroethene [trans-l,2-dichloroethylene]
trans-t,3-<ltchlororopene
trtbro=oethane [broForm]

trichloroethene [trichloroethy]ene]
trtchloroFluoroetlane
vinyl chloride

In ttBTEX analysts, m-andp-xylene co.lute on the capillary column.

The concentration reported represents su oF the to isors.

<2 uoJL
<2 ug/L
<2 ug/L
<5 ug/L
<2 ug/L
<2 ug/L
<5 ug/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT
ORESS:

ATTENTIOfl:

Carbon Copy:

S ID:
SCgPLE NO:
P.O. NO.:

LTORY gLYSIS R’PORT

B ENVIROIAL, INC.
420 ROUSER ROAD
CORAOIS, PA 15108-. 30HN LOVELY

5--AC
P0225127
CT0 = 19017

February 23, 1993
Report No.: 00013686

Section h Pae 45

N CLIENT NO: 1600 0006
)RK ODER NO: 55830

UENDOR NO:

DME SMPLED:
DATE RECEIVED:
PPIED BY:

04-FEB-g3

06-FEB-g3

3oanne Stanlc

OETEITI RESULT UNITS

I ACLPW
2 DPACK
3 6107W

5 GlOW

CLEVELAND
(216) 891-4700

TAL i"IETALS & CLP DATA PACKAGE
CLP Data Package 0ettverabte
BTEX PiKi
1,2-dtmethylbenzene [o-xylene]
1,3-dtettIbenzene, t,4-dtBetWtbenzene [-/p-xylenes]
benzene
eylbenzene
=etlylbenzene [toluene]

!, !, 1-tr cIoroettne
!, !,2,2-tetrgl!oroetane
[, !,2-tr fchforoetne
!, l-drcNIoroetane
I, -QfcIoroetlene [ I, -tclIoroett/Iene]
,2-dtdorobenzene [o-Ot1oroenzene]

! ,2-QcIoroetane
!, 2-Qtloropropane
!,3-tcIorobenzene [m-llorobenzene]
,4-tc1oroDenzene [ptcffloroenzene]

2-cIoroett/Ivtny! ether
bromotclloromete [Q lioraOromometlane

Dromometne Emet1/1
carDon tetracfflorQe

c1orobenzene
cIoroete

cIoromethane [metny! clIore]

cs-! ,3-cloropropene
d bromochlorometlane
dtchtorodtftuorothane
dtch]oromethae [methylene chloride]

HOUSTON
(713) 488-1810

<2
<2
<2
<2

3

<2
<2
<2
<2
<2
<5
<2
<2
<5
<5
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<5

ug/L

PITTSBURGH
(412) 747-2580





.-, HALLIBURTON NUS
1tomb Environmental Corporation"V"

Environmental Laboratories

5350 Campbeils Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston. TX 77058

CLIENT NRIE:
SLE ID:

NUS SIPLE NO-"

LBORATOY NALYSIS REPORT

BAKER ENVIROAL, INC.
5-C
P0225127

CLF-4N

February 23, 1993
Report No.: 00013686

Section Page 46

TEST
C00E RESULT UtITS

C0(ENTS:

tetrachloroethene [tetrachloroetly]ene]
trans-1,2-dtchloroetlxe [trans-1,2-dtchloroethylene]
trans-t ,3-dtchloropropene
trIbroBethane [brooForm]

trtchloroethene [trtchloroetlylene]
trtchloroFtuoroetlne
viny! chloride

In the BTEX analysts, - and p-xylene co-elute on tl capillary column.

The concentration reported represents the su o the tuo

For sample number P225127, toluene uas not observed in the conFir|ational

analysis. The toluene result observed in the primary analysis uas not

reported.

<2 ug/L
<2 uoJL
<2 ug/L
<5 ug/L
<2 ug/L
<2 j/L
<5 uoJL

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PI’I-FSBURGH
(412) 747-2580





==, HALLIBURTON NUS
IHil
,IwI Environmental Corporation

Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NAME:

ATTENTION:

Carbon Copy:

SAMPLE ID:
NUSSAMPLENO:

P.O. NO.:

LABORATORY AILYSIS RIT

BER E]WIR0tIff:NT, INC.
420 ROUSER ROAD
C0RAOPOLIS, PA 15108-
MR. 30HN LOUELY

CLF.

4-014
P0225128
CT0 = 19017

February 23, 1993
Repor No.: 00013686

Sectlo A Pae 47

NU$ CLIENT NO: 1600 0006
WORK ORDER NO: 530

VENDOR NO:

DATE SAMPLED:
DATE RECEIVED:
APPROVED BY:

03-FEB-93
06-FEB-93
Joanne Stmanlc

TEST
LN COOE CETERMITI P,ESULT UNITS

ACLPW
2 DPACK
3 GlOTg

5 GIOOW

CLEVELAND
(216) 891-4700

TL METALS & CLP DATA PACKCEE
CLP Data Package Deliverable
BTEX PACKE
1,2-diethylbenzene [o-xylene]
1,3-dtmethylbenzene, 1,4-dlmetlylbenzene [m-/p-xylefles]
benzene
ethylbenzene
ettlbenzene [toluene]

PURGEABLE HALOCARBONS
1,1,1-tr tchloroethane
1,1,2,2-tetracloroethane
1,1,2-trichloroethane
1,1-1chloroetane
1,1-dlchloroetene [ 1,1-dlchloroetlylene]
1,2-dichlorobenzene [o-dichlorobenzene]
1,2-dichloroethane

1,2-dtchloropropane
1,3-dichlorobenzene [e-dlcllorobenzene]

1,4-dich] orobenzene [p-dtchlorobenzene
2-chloroethylvlnyl etler
bromod clloroetlane [dichlor(R)rometlane]

brooetlane [methyl bromide]

carbon tetrachtor Ide
ch]orobenzene

chloroetane
chloroform
cloroetlane [etly] chloride]

cts-1,3-dichloropropene
dtbroocloroetane
dichlorodlfluoroethane
dichlorometane [eethylene chlor|de]

HOUSTON
(713) 488-1810

2
<2

3
c2

5

<2
<2
<2
<2

2
<5
<2
<2
<5
<5
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<5

ug/L
ug/L

ugn.
ug/L

ug/L
uo./L

ug/L

ugn.

Pll-I-SBURGH
(412) 747-2580





BALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIElCrNE:
SAtOLEID:

TY ALYSIS

ENVIRONmENtaL, INC.

P0225128

CLAN

February 23, 1993
Report No.: 00013686

Section A Page 48

TERITI(Nq ESULT ITS

COMMENTS:

tetrachloroethene [tetrachloroettlene]

trans-t,2-dtchloroethene [trans-l,2-dichloroethylene]
trans-l,3-dtchloropropene
tribrothane [broaoForm]

trtchloroettmne [trtchtoroettlene]
trichloroluoroetle
vtnyt chloride

<2 ug/L
<4Ol) ug/L

<2 ug/L
<5 ug/L

IgO O ug/l.
<2 ug/L

33O0 ug/L

In the BTEX analysis, =- and p-xylene co-elute on capillary column.

The concentration reported represents su= oF te tuo isomers.

Sample nueer P225128 exlllblted hl surrogate recoveries In prleary

and conFtrmattonal analyses. The h19 surrogate recoveries uere due to a

matrix InterFerence. TYm eatrtx InterFerence also interFerred with the

confirmation (he benzene. The benzene result From the prteary analysts

is reported.

"D" Indicates tlnat the result was obtalned rom an analysis performed
at a secondary dilution.

CLEVELAND
(216) 891-4.700

HOUSTON
(713) 488-1810

PI-I-FSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NAME:
ADDRESS:

ATTENTION:

Carbon Copy:

SAMPLE ID:
NUS SAMPLE NO:

P.O. NO.:

LABORATORY YSIS REPORT

BAKER ENVIRTAL, INC.
420 ROUSER ROD
CORAOPOLIS, PA 15108-

MR. 30H LOVELY

,/NAVY CLF_

4-AS
P0225129
CTO = 19017

February 23, 1993
Report No.: 00013686

Section A Page 49

NUS CLIENT NO: 1600 0006
MO (I6R NO: 55830

VEND NO:

DTE SAMPLED: 03-FEB-93
DATE RECEIUED: 06-FEB-g3

PROUED BY: 3oanne Staantc

TEST
I.N CODE RESULT UNITS

ACLPW
2 I)PACK

3 G107

5 GIOOW

CLEVELAND
(16) 891-4700

TeL METALS & CLP [NtTA PACKAGE
CLP Data Paclge Deliverable
BTEX PACICGE
1,2-dimethylbenzene [o-xylene]
1,3-dtaethylbenzene, 1,4-dlmetlylbenzene [m-/p-xylenes]
benzene
ethyIbenzene
ethylbenzene [toluene!

PURGEBLE HALOCARBON$

!, I, l-trtchIoroethane
1, l,2,2-tetracllIoroet’nane
1, ! ,2-tr tch]oroethane
1, t-d chloroethane
t, l-d!chIoroethene r !, t-dtch]oroethyIene]
t ,2-dtchlorobenzene ro-dtchlorobonzone]

I, 2-dtch]oroethane
,2-dichloropropane

t ,3-dtchlorobenzene [m-dtchlorobenzene]

1,4-dichIorobenzene [p-dtchlorobenzene]
2-chtbroet’nylvtnyl ether
bromodtchloroaethane [dtchlorobroBethane]

bronx=ethane [methyl brow!de!
carbon tetrachlortde
chlorobenzene
clIoroet’nane
chloroform
chloroethane [ethy! chloride!
cts-1,3-dtchloropropene
dlbrooclloroethane
dtch!orodtfIuoroethane
dtchloroeethane [methylene chloride!

HOUSTON
(713) 488-1810

2 ug/L
4

<2 ug/L
<2 uoL

8 ug/L

< 2 Ug/L
<2 ug/L
<2 ug/L
< 2 ug/L
<2 ug/L
<5 ug/L
< 2 ug/L
< 2 u/L
<5 uoyL
< 5 ug/L
< 2 uJ/L
<2 ug/L
<2 ug/L
< 2 ucJ/L
< 2 ug/L
<2 ug/L
<2 ug/L
<2 ug/L
< 2 ug/L
< 2 ug/L
<2 ug/L
<5 ug/L

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporaion
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT
SAMPLE ID:

NUS SAILE NO."

LABORATORY ANALYSIS REPORT

BAKER ENVIROAL, INC.
4--AS
P0225129

/NAVY CLEAN

February 23, 1993
Report No.: 00013686

Sectio & Page 50

IEST
LN CODE DETE3qITION SULT UNITS

tetrachtoroettne [tetrachloroetlqyIene]

trans-! ,2-dtchloroetlme [trans-!,2-dtchIoroethyXene]
trans-t ,3-dtclIoropropene
trtbrommethane
trtcltoroetlne [trtchloroetl/tene]
trtchtoroFluoroetlane
vtnyl clIor tde

In BTEX analysts, =- and p-xylene co-elute on capillary column.

The concentration reported represents the su of the tuo tsers.

<2 uoJL
<2 ug/L
<2 ug/L
<5 ug/L
< 2 ug/L
< 2 ucj/L
<5 ug/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
IRil
w Environmental Corporation

Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT
ADDRESS:

ATTENTION:

Carbon Copy:

S ID:
NUSS NO:

P.O. NO.:

LABORATORY LYSIS REPORT

BAKER ENVIROIAL, INC.
420 ROUSER RO
CORAOPOLI$, PA 15108-
I’B. JOHN LOVELY

/NAVY CLEAN

P0225130
CTO = 19017

February 23, 1993
Report No.: 00013686

Sectto h Page 51

CLIENT NO: I00 000
Q( (XqER NO:

VBqO0 NO:

DATE SAB.ED: 03-FEB-93
DATE RECEIVED: 06-FEB-93

BY: Joanne Simantc

TEST
LN COOE DETERMINATION RESULT UNITS

1 ACLP14
2 DPACK
3 GIOTR

5 GlOON

CLEVELAND
(216) 891-4700

TAL I-TS & CLP ITA PACKAGE
CLP Data Package Deliverable
BTEX PACICCZ
1,2-dimethylbenzene [o-xylene]
t,3-dtmettlbenzene, 1,4-dtmetl/lbenzene [m-/p-xylenes]
benzene
ethylbenzene
methylbenzene [toluene]

PURGEABLE HALOCARBONS
1,1,1-tr ichlotoetlane
1,1,2,2-tetrachloroethane
1,1,2-tr lclloroetlane
1,1-dich]oroethane
1,1-dlclloroeChene [!, 1-dlchloroettlene]
1,2-dlchlorobenzene [o-dlchlorobenzene]

1,2-dichloroeChane

1,2-dlchloropropane
1,3-dicllorobenzene [m-dlchlorobenzene]

1,4-dicllorobenzene [p-dichlorobenzene]
2-chloroethylvlnyl ether

bromodlchloromethane [dichlorobromomethane]

bromomethane [meyl bromide]

carbon tetracllor1de
clIorobenzene
chloroethane
clloroform
chloromethane [methyl chloride]

cls-1,3-dlchloropropene
dlbromochloromethane
dichlorodl1uoromethane
d|chloromethane [methylene chloride]

HOUSTON
(713) 488-1810

< 2 ugA-
< 2 ug/I.
< 2 ug/L
<2 ug/L
< 2 uJ/L

< 2 ug/L
< 2 ug/L
< 2 ug/L
<2 ug/L
<2 ug/L
<5 ug/L
<2 ug/L
< 2 ug/L
< 5 ug/L
< 5 ug/L
< 2 ug/L
<2 ug/L
< 2 ucJ/L
<2 ug/L
< 2 ugA.
<2 ug/L
<2 ugA.
< 2 ug/L
<2 ugA.
<2 ug/L
< 2 ug/L
< 5 ug/L

PITFSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh. PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston. TX 77058

LABORATORY ANALYSIS REPORT

CLIENT Itq:

SNIPLE ID:
NtIS SNIPLE NO:

Bier ENUIRONIENT., INC.
4-C
P0225130

CLE

February 23, 1993
Report No.: 00013686
-Section A Page 52

RESULT UNITS

COI’’ENTS:

tetrachloroethee [tetrachloroethylene]
trans-1,2-dtchloroethene [trans-t,2-dtchloroetttenel
trans-l,3-dtchloropropene
trtbroaoethane [broofor=]

trtchloroethene [trtchloroethytene]
tr tcltoroFluoroethane
vinyl chloride

In the BTEX analysis, m- and IPxylene co-elute oa the capillary column.

TI concentratioo reported represents the su of to isomers.

For sale number P225130, toluene as not observed in tle coflrmatlonal

analysis. The toluene result observed in the primary analysis ua$ not

reported.

<2 uL
<2 uoJL
<2 ug/L
<5 uoJL
<2 ug/L
<2 ug/L
<S uojL

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PI’[-FSBURGH

(412) 747-2580





U.So EPA CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: HALLIBURTON_NUS Con t ’ac t

EPA SAMPLE NO.

Lab Code: HNUS Case No.: BKHD SAS No.: SDG No.: PKG2__

Matrix (soil/water’) WATER Lab Sample ID: P225107

Level (low/med): LOWm Date Received: 02/02/93

% Solids: 0.0

Concent-ation Units (ug/L or mg/kg d-y weight): UG/L_

:CAS No.

:7429-90-5 IAluminum_1
:7440-36-0 ;Antimony_
:7440-38-2 IArsenic__:
7440-39-3 Ba-ium
:7440-41-7 Be-yllium:
:7440-43-9 :Cadmium__
:7440-70-2 :Calcium.
:7440-47-3 :Chromium_|

:7440-48-4 :Cobalt:
:7440-50-8 :Copper1
;7439-89-6 :Iron.
7439-92-I Lead
:7439-95-4 :Magnesium
7439-96-5 Manganese
7439-97-6 Me-cury
7440-02-0 Nickei
:7440-09-7 :Potassium:
:7782-49-2 :Selenium_;
:7440-22-4 :Silver’s:
;7440-23-5 Sodium
7440-28-0 :Thallium_:
7440-62-2 :Vanadium_:
:7440-66-6 Zinc:

Analyte IConcent’ationC Q IM

76201 IP
2&.51BI F

5.0U P
15900 P_

172001_I IP_I

50801 IP_I

O. 20 U CVI

45501BI IPI

234001 IP

Color Before: BLACK Cla’ity Before: OPAQUE Tetue:

Co Io- After-: COLORLESS Clarity After: CLEAR_ Artifacts:

Commen ts

FORM I IN
ILM02.1

000004





Lab Name:

Lab Code:

Matri

Level

% Solids:

HALLIBURTON_NUS

U.S. EPA CLF’

1
INORGANIC ANALYSES DATA

HNUS__ Case No.:

(soil/water): WATER

<low/med): LOW__

Contract:

BKHD__ SAS No.

SHEET
EPA SAMPLE NO.

SDG No.: PKG2__

Lab Sample ID: P22510&

Date Received: 02/02/93

__0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7a39-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
;7440-22-4

7440-23-5
7440-28-0
7440-62-2
;7440-66-6

Color Before: COLORLESS

Color After: COLORLESS

Analyte ConcentrationC

Aluminum_
Antimony_ IO.O,U,

Arsenic__ 15.4_.
Barium__| 71.0B
Beryllium I.OIU
lCadmiuml 5.01U
Calcium 13900
;Chromium_ IO.OU
Cobalt__ 8.0U
Copper__ 45.0
Iron 39000
Lead__ 80.5
Magnesium 4520;B:

Manganese 199
Mercury__ 0.20:U
Nickel 23.0
Potassium 1440B
Selenium_ 1.0U

Silver__ 3.0U

Sodium 14400
Thallium_ I.OU
Vanadium_ 4.0U

:Zinc 289

IM
,I __I
IP_I
IF_I
IF_I
IP_I
IP

ICVI

Clarity Before: CLEAR_

Cla-ity After: CLEAR_

Texture;

Artifacts:

Commen ts

FORM I IN
ILM02. I

000005





U.S. EF’A CLF’

I
INORGANIC ANALYSES DATA SHEET

Lab Name: HALLIBURTON_NUS Cont,’act

EPA SAMPLE NO.

Lab Code: HNUS__ Case No.: BKHD SAS No.: SDG No. PKG2__

Matrix (soil/water’): WATER Lab Sample ID: P225105__

Level (low/med): LOW Date Received: 02/02/93

% Solids: 0.0

Concentration Units (ug/L or" mg/kg dry weight): UG/L_

CAS No.

:7429-90-5 IAluminum_:
;7440-36-0 Antimony_
:7440-38-2 :Arsenicm:
:7440-39-3 |Ba-ium:

:7440-41-7 :Beryllium:
:7440-43-9 :Cadmiumm:
:7440-70-2 :Calciums:
:7440-47-3 :Chromium_:
7440-48-4 Coba.lt
7440-50-8 :Copper:
7439-89-6 Iron
:7439-92-1 Lead.:
:7439-95-4 ;Magnesium:
;7439-96-5 Manganese
7439-97-6 Mercury__
744C)-02-0 Nickel
7440-09-7 Potassium;

;7782-49-2 Selenium_
7440-22-4 Silver
7440-23-5 SodiumI
7440-28-0 Thallium_
7440-62-2 Vanadium_
17440-66-6 IZinc

Analyte IConcentrationlCl. IM

...I
3441 IP_;
IO.OIUI IF_I
2.01Ul IF_I

77.01BI IP_I
I.OIBI
5.01Ul IP_I

112001 IP_I
10.011_11 IP_I

,U, IP_I8.0’
9.01BI IP_I
8610
52. Ol
2810B
56.0_
0.20
20.0
1290 IB IP_I
I.OIUI IF_I
3.01Ul IP_I

13500 IP_I
I.OIUI IF_I
4.0
185

Color Before: COLORLESS Clarity Before: CLEAR_ Textue

Color After: COLORLESS Clarity Afte: CLEAR_ Artifacts:

Comments:

FORM I IN
ILM02. 1

000006





U.S. FPA CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: HALLIBURTON_NUS

Lab Code: HNUS__ Case No.: BKHD__

Matrix <soil/water’): WATER

Level (low/med): LOW__

Contract:

SAS No.:

EPA SAMPLE NO.

2-AC

SDG No. PKG2m

Lab Sample ID: P225110

Date Received: 02/03/93

% Solids: __0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

:CAS No.

:7429-90-5 Aluminum_l
:7440-36-0 :Antimony_l
:7440-38-2 Arsenicgl
:7440-39-3 :BariumI
:7440-41-7 :Beryllium:
:7440-43-9 :Cadmiumml
:7440-70-2 :Calciumwl.
:7440-47-3 :Chromium_:
:7440-48-4 :Cobalt:
:7440-50-8 Copper:
7439-89-6 Iron
7439-92-1 Lead
7439-95-4 Magnesium
7439-96-5 Manganese
7439-97-6 Mercury
7440-02-0 Nickel
7440-09-7 Potassium
7782-49-2 Selenium_
7440-22-4 Silver
7440-23-5 Sodium

7440-28-0 Thallium_
7440-62-2 Vanadium_
7440-66-6 Zinc

Analyte ConcentrationIC| Q M

5580

11.1
85.0:B
l.OlUl,
5.01U:

12600
iB.OI
9.0IBI
102

13200
14.1
3230
149

0.20
18&

2270
I.OIUI
3.01U

15500
1.01UI

12.01Bl
190

IP

IP_I
IP_I

IP_I
IP
IF
IP
IF’
ICVI
IP

IF_I
IP_I

IF_I

IP_I

Color Before:

Color After:

BLACK.__

COLORLESS

Clarity Before: OPAQUE

Clarity After: CLEAR_

Texture:

Artifacts:

Comments:

FORM I IN
ILM02.1

000007





U.S. EPA CLP

Name: HALLIBURTON_NUS

I
INORGANIC ANALYSES DATA SHEET

Contract:

EPA SAMPLE NO.

2-AS

Lab Code: HNUS__ Case No.: BKHD__ SAS No.: SpG No.: PKG2__

Matrix <soil/water): WATER Lab Sample ID: P225109

Level (low/med): LOW__ Date Received: 02/03/93

% Solids: 0.0

Concentration Units (ug/L or" mg/kg dry weight): UG/L_

CAS No.

7429-90-5 Aluminum_I
7440-36-0 Antimony_|

7440-38-2 Arsenic__
;7440-39-3 Barium
7440-41-7 Beryllium
17440-43-9 Cadmium__
;7440-7(}-2 Calcium
7440-47-3 ;Chromium_
7440-48-4 Cobalt
7440-50-8 Copper
7439-89-6
7439-92-I Lead
7439-95-4 Magnesium

M_,
451, P
lO.OUi F
.OU F
71.0B P
I.OBI IP_I
5.0U IP_I

11100 P_
10.0U P_
S.OU P_

20.OB P_
8340 P
89.5 F
2720B P

-Analyte ConcentrationC. Q

17439-96-5 Manganese
17439-97-6 Mer’cury
,,44(.)-(.)-(. Nickel
7440-09-7 IPotassiuml
17782-49-2 ISelenium_I
17440-22-4 ISilverI

65.01 P
0.20 IU CVI
20. (’) U F’
1300 B F’_I
I.OIUI IF
3.01UI IP_I

17440-23-5 ISodium
17440-28-0 IThallium_I
17440-62-2 IVanadium_I
17440-66-6 IZinc

13500 _I P_I
I.OIUI IF_I
4.0,U,’ IF’_I
1921 IF’

Color Before: COLORLESS Clarity Before: CLEAR_ Tex ture:

Color- After: COLORLESS Clar’ity After: CLEAR_ Artifacts:

Comments:

FORM I IN
I LM02. 1

000008





Lab Name:

Lab Code:

Matrix

Level

% Solids:

HALLIBURTON_NUS

U.S. EPA CLF’

1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

Contract

HNUS Case No. : BKHD__ SAS No. SDG No. PKG2__

(soil/water): WATER Lab Sample ID: P225108

(low/med): LOW__ Date Received: 02/02/93

__0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
;7440-43-9

7440-70-2

CAS No.

Aluminum_l 608

Beryllium 1.0U

Cadmium__ 6.0

Calcium
17440-47-3 Chromium_: IO.O:U
:7440-48-4 Cobalt__: 10.0;B:

:7440-50-8 Coppe’: 14.0B:
7439-89-6 I ton 7740

7439-92-1 Lead.__ 34.6

7439-95-4 Magnesium 2560 :B
7439-96-5 Manganese 5!.0:

:7439-97-6 Mercury: 0.20:U

17440-02-0 :Nickel__l 20.0:U
1744(.’)-09-7 Potass i um 133(31B

7782-49-2 :Selenium_l I.O:U
7440-22-4 :Silver 3.0:U:

17440-23-5 Sodium 13300
17440-28-0 :Thallium_: I.OIU:
:7440-62-2 Vanadium_:
7440-66-6 :Zinc 121:

Color Before: COLORLESS

Color After: COLORLESS

IP
IF_I
IF_I
IP_I
IP_I
IP_
IP

IP
IP
IF
IP
:P
ICVI
IP
:P
:F

Clarity Before: CLEAR_

Clarity After: CLEAR_

Texture:

Artifacts:

Comments:

FORM I IN
ILM02.1

000009





U.S. EPA CLP

I
INORGANIC ANALYSES DATA SHEET

Lab Name: HALLIBURTON_NUS Con tract

EPA SAMPLE NO.

Lab Code: HNUS Case No.: BKHD SAS No.: SpG No.: PKG2__

Matt-ix (soil/water) WATER Lab Sample ID: P225113

Level (low/med): LOW__ Date Received: 02/03/93

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5 Aluminum_
7440-36-0 IAntimony_
7440-38-2 ;Arsenic__
7440-39-3 Barium__
7440-41-7 Beryllium
7440-43-9 Cadmium__
7440-70-2 Calcium__
7440-47-3 Chromium_
7440-48-4 Cobalt__
7440-50-8 Copper__
7439-89-6 :Iron.
:7439-92-1 Lead
:7439-95-4 :Magnesium:
17439-96-5 Manganese:
;7439-97-6 Mercury:
:7440-02-0 :Nickel:
:7440-09-7 Potassium:

:7782-49-2 :Selenium_
:7440-22-4
7440-23-5 :Sodium
7440-28-0 Thallium_
7440-62-2 Vanadium_
7440-66-6 Zinc

Analyte :ConcentrationC Q

6510’
IO. OIU
9.1:B:
101:B
1.0:B
5.0|U:

12300_:
23.0
8.0U:
i03

19200
3 6

25601BI
1931

0.201UI
33.0
19901BI
I.OIUI
3.01UI

150001
I.OIUI

18.01BI
1531_I

W
IP_I
IF_I
IF
IP
IP
IP_I
IP
IP
IF’;
IP
IF’
IF

ICVI

IP_I
IF’

Color Before: BLACK Clarity Before: OPAQUE Teture:

Color After: COLORLESS Clat-ity After: CLEAR_ Artifacts:

Comments:

FORM I IN
ILM02.1

000010





Lab Name

Lab Code:

Matrix

Level

% Sol ids:

Color

Color-

U.S. EPA CLP

HALLIBURTON_NUS

1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

Con t ract
3-AS

HNUSw. Case No.: BKHD__ SAS No.: SDG No.: F’KG2__

(soil/water): WATER Lab Sample ID: P225112

(low/med): LOW__ Date Received: 02/03/93

___0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

:CAS No. Analyte ConcentrationIC Q M

7429-90-5 Aluminum_ 317--I
7440-36-0 Ant imony_ IO.OUI IF_:
7440-38-2 Arsenic__ 2.0:U F
7440-39-3 Baium 77.0B: :P
17440-41-7 Beryll ium 1.01UI P
17440-43-9 Cadmium__I 5. OIU
7440-70-2 Calcium I1200 P_:
7440-47-3 Chromium_ IO.OU P
7440-48-4 Cobalt 8.0U. P_
:7440-50-8 :Copper: 24.01B: :P_I
:7439-89-6 II’on: 6910:

7439-92-1 Lead 45.0_. ;F_
7439-95-4 Magnesium 2670 B P_
7439-96-5 Manganese 57.0 P_
:7439-97-6 Mercury 0.201U
:7440-02-0 Nickel. 20.O:U: F’_:
744(9-(99-7 F’o tass i um 138(9 B
7782-49-2 :Selenium_: I.O:U
7440-22-4 :Siiver__: 3.0:U: :P
7440-23-5 Sod ium__ 14-00,

:744(9-28-(3 :Thallium_: l.OU

:7440-62-2 IVanadium_I 4.0U :P

:7440-66-6 :Zinc 144: IF’_:

Before: COLORLESS Clarity Before: CLEAR_

After: COLORLESS Clarity After’: CLEAR_

Texture:

Artifacts:

Comments:

FORM I IN
ILM02.1

000011





U.S. EPA CLP

1

INORGANIC ANALYSES DATA SHEET

Lab Name: HALLIBURTON_NUS Contt’act

EPA SAMPLE NO.

3-OW

Lab Code: HNUS__ Case No.: BKHD__ SAS No.: SDG No. PKG2__

Mat-ix (soil/water): WATER Lab Sample ID: P225111

Level (low/med): LOW Date Received: 02/03/93

% Solids: _0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

ICAS No. Analyte IConcentration:C: Q
.I.

7429-90-5 IAluminum_I IP
17440-3-0 IAntimony_ IF.

7440-38-2 A-senicj :F
7440-39-3 Ba-ium
7440-41-7 Be-yllium :P_:
7440-43-9 Cadmium__:
7440-70-2 ICalcium :P_:
7440-47-3 Ch-omium_: P_:
7440-48-4 ;Cobalt :P_|

7440-50-8 ICopperI IP_I
7439-89-6 Iron IP_I
7439-92-1 ILeadI IF_
17439-95-4 IMagnesiuml IP

7439-96-5 IManganesel IP_I
7439-97-6 IMercury__I ICVI

7440-02-0 INickelI
7440-09-7 Potassium IP_I
7782-49-2 Selenium_
17440-22-4 ISilverI IP_I
7440-23-5 ISodium IF’_I
7440-28-0 IThallium_I IF_I
7440-62-2 IVanadium_l IP_I
17440-66-6 IZinc IP_I

1661BI
IO.OIUI
2.0IUI

80. OIBI
1.01Ul
5.01Ul

10&00
IO.OIUI
8.01UI
14.01BI
72701
25 .-I
2550 B
46.0
(-)

2 01
330 B
i. OIUI
3.01UI

137001
1.01UI
4.01UI
101 l_I

I_I

Color Before: COLORLESS Clarity Before: CLEAR_ Te :< tut-e:

Color After: COLORLESS Clarity After: CLEAR_ Artifacts:

Comments:

FORM I IN
ILM02o1

000012





Lab Name:

Lab Code:

Matrix

Level

% Solids:

Color

Color

U.S. EPA CLF’

1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

HALLIBURTON4US Contt’act

HNUS Case No.: BKHDq SAS No.: SDG No.: PKG2

(soil/water): WATER Lab Sample ID: P225130

(Iow/med): LOW__ Date Received: 02/03/93

__0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte ConcentrationC Q IM

7429-90-5 Aluminum_; 1560

7440-3&-0 Antimony_| IO.OU
7440-38-2 Arsenic__ 7.9|B

7440-39-3 Barium 13.0B
7440-41-7 IBeryllium I.O|U

;7440-43-9 Cadmium__ 5.01U
17440-70-2 Calcium 11300
7440-47-3 Chromium_; IO.O|U

7440-48-4 Cobalt 8.0,U,

7440-50-8 Copperl 11.0|B

7439-89-6 Iron__ 2730
7439-92-i Lead I0.3
7439-95-4 Magnesium 2520B
7439-96-5 Manganese 19.0

7439-97-6 Mercury 0.20U
7440-02-0 Nickel 20.O:U

7440-09-7 Potassium 1590B

7782-49-2 Selenium_ I.OU
7440-22-4 Silver 3.0U
7440-23-5 Sodium 14700
7440-28-0 Thallium_ I.OU
7440-62-2 Vanad ium_ 8.0:BI

7440-66-6 :Zinc 43.0

W
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IP_I
IP_I
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IP_I
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After COLORLESS Clarity After: CLEAR_ Artifacts:
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U.S. EPA CLP

1

INORGANIC ANALYSES DATA SHEET

Lab Name: HALLIBURTON_NUS ContPact:

EPA SAMPLE NO.

Lab Code: HNUS__ Case No.: BKHD__ SAS No.: SG No.: PKG2__

Matri: (soil/wateP) WATER Lab Sample ID: P225129

Level (iow/med) LOW Date Received: 02/03/93

% Solids: __0.0

ConcentPation Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

17429-90-5 Aluminum_
7440-36-0 Antimony_
7440-38-2 APsenic__1
7440-39-3 Barium
7440-41-7 ;BePyllium
;7440-43-9 Cadmium
7440-70-2 Calcium.
7440-47-3 Chromium_
7440-48-4 Cobalt
7440-50-8 Copper
7439-89-6 IPon
7439-92-i Lead
17439-95-4 Magnesium
7439-96-5 Manganese
7439-97-6 MePcury
7440-02-0 Nickel
7440-09-7 Potassium
17782-49-2 Selenium_
7440-22-4 SilveP
7440-23-5 Sodium
7440-28-0 Thallium_
7440-62-2 Vanadium_
7440-66-6 Zinc

Analyte ConcentPation:C Q :M

117B
IO.OUI F_:
2.0U F_I
83.0B
l. OlUl
5.01Ul IP_I

107001
lO.OlUl IP_I
8.01U:
18.01BI IP
65901
27.2
272C, B P_I
51.01_I IF’_I
0.201U
20.01U F’_I
1410 B IF’_:
1.OIUI IF_I
3.01UI IP_I

144001
1.OlUl
4.01UI IF’_I
142
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U.S. EPA CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: HALLIBURTON_NUS Contract:
4-0W

Lab Code: HNUS Case No. BKHD SAS No. SDG No. PKG2

Matr’ix (soil/water): WATER Lab Sample ID: P225128

Level (low/med): LOW__ Date Received: 02/03/93

% Solids: __0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte :ConcentrationC Q M

7429-90-5 ,’Aluminum_ 70.O|B; P
7440-36-0 An t imony_
744(}-38-2 Ar-senic__
7440-39-3 Barium
7440-41-7 Beryllium
7440-43-9 Cadmium__I
7440-7(}-2 Calc i um
7440-47-3 Chromium_I
;7440-48-4 Cobalt
7440-50-8 Copper;
7439-89-6 It-on
7439-92-1 Lead
7439-95-4 Magnesium
7439-96-5
7439-97-6
17440-02-0
7440-09-7
7782-49-2
,744u--4 Silver 30U F"
7440-23-5 :Sodium 14200: :P_
7440-28-0 Thal I ium_: I.OU: :F_
7440-6- :Vanadium 4.0:U: F’
:7440-66-6 lZinc !00: F’_:

IO.O:U: :F
2.0:UI :F

86.0:B: :P
1.0:U: :P
5.0:U: :P

i0200I IP
IO.OIUI IP
S.OIUI IP
5.01BI IP

73901 IP
13.21 IF
2650IBI IP_I

IManganesel 45.0I IF’
IMe-cury_I 0.201UI ICVI

INickelI 20.01UI IP
IPotassiuml 1360IBI IP_I
ISelenium_ I.OIUI IF_I

Color Before: COLORLESS Clarity Before: CLEAR_ Texture:

Color After: COLORLESS Clarity After’: CLEAR_ Artifacts:
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Lab Name:

Lab Code:

Matrix

Level

% Solids:

HALLIBURTON_NUS

U.S. EF’A CLP

I EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

Con t ract

HNUS Case No.: BKHD SAS No.: SDG No.: PKG2

(soil/water): WATER Lab Sample ID: P225127

(low/med): LOW Date Received: 02/04/93

_0.0

Concentration Units (ug/L o" mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Color Before: COLORLESS

Color After: COLORLESS

Analyte ConcentrationC., Q IM

Aluminum_: 1850 P
IAntimony_ IO.OU: F
A-senic__| 2.0U F_|

Barium__ 9.0:Bl P
Beryllium: I.O:U :P_
Cadmium__ 5. O:U P_;
Calcium 11300 :P_
Chromium_ 10. O, U, P_:
Cobalt__ 8. OU P_
Copper__ 5. O B P_
Iron 1 140

_
IF’_

Lead__I 3.7 _I
Magnesium 14001B IF’
Manganese 8.0 B P
Me-cury O. 2(::, U CV

INickel 20. (’. U F’
Potassium 1720 B P_
Selenium_I I.OIU IF
Si I vet-__: 3.0 :U F’_I
Sodium 14700: IF’
Thal i ium_: I. 0 :U F_I
Vanadium_: 4.0 :U P_:
Z inc.: 31.0I :F’_:

Clarity Before: CLEAR_

Clarity After: CLEAR_

Texture:

Artifacts:
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U.S. EF’A CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: HALLIBURTON_NUS Con t ract

EF’A SAMPLE NO.

Lab Code: HNUS Case No.: BKHD__ SAS No.: SDG No.: PKG2

Matrix <soil/water): WATER

Level (low/med): LOWw

Lab Sample ID: P225126

Date Received: 02/04/93

% Solids: __0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

:7429-90-5 :Aluminum_:
;7440-36-0 :Antimony_:
7440-38-2 Arsenicm:
:7440-39-3 :Barium
:7440-41-7 :Beryllium:
:7440-43-9 :Cadmiumw:
:7440-70-2 :Calciumm:
:7440-47-3 :Chromium_:
17440-48-4 :Cobalt:
:7440-50-8 :Copper:
:7439-89-6 :Iron:
7439-92-i Lead
7439-95-4 Magnesium
;7439-96-5 Manganese
7439-97-6 Mercury__
7440-02-0 Nickel
7440-09-7 Potassium
7782-49-2 Selenium_
7440-22-4 Silver
7440-23-5 Sodium
7440-28-0 Thallium_
7440-62-2 Vanadium_
:7440-66-6 :inc

Analyte ConcentrationC Q M

86.0;B P
,u,__w :F:10.0’

2.0U F_;
88.0B P_
I.OU P_
5.0U P_

10900 P_
IO.OU P_|

8.0U: :P
20. OIBI IP
71501 _I P
11.&I IF
2820 IB P_I
51.01
0.20 U
20.OIUI IP_I
1390 IBI IP_I
1.01UI IF_I
3.01UI IP_I

140001 IP_I
1.01UI IF_I
4.01UI IP_I
14I IP

Color Before: COLORLESS Clarity Before: CLEAR_ Texture:

Color After: COLORLESS Clarity After: CLEAR_ Artifacts:

Commen ts

FORM I IN
ILM02.1
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U.S. EF’A CLP

I
INORGANIC ANALYSES DATA SHEET

Lab Name: HALLIBURTON_NUS Con t ract

EPA SAMPLE NO.

Lab Code: HNUS__ Case No.: BKHD SAS No.: SDG No. F’KG2

Matrix (soil/water): WATER Lab Sample ID: P225125

Level (low/med): LOWu Date Received: 02/04/93

% Solids: mO.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

!CAS No.

:7429-90-5 :Aluminum_|

:7440-36-0 :Antimony_1
:7440-38-2 :Arsenic__!
:7440-39-3 ;Barium
:7440-41-7 :Beryllium:
:7440-43-9 :Cadmium__!
!7440-70-2 :Calcium__:
7440-47-3 :Chromium_:
7440-48-4 Cobalt|

7440-50-8 Coppe
7439-89-6 Iron__
7439-92-1 Lead
7439-95-4 Magnesium
7439-96-5 Manganese
7439-97-6 Mercury__
7440-02-0 Nickel
:7440-09-7 :Potassium:
:7782-49-2 :Selenium_I
:7440-22-4 :Silver
7440-23-5 Sodium
:7440-28-0 Thallium_
:7440-62-2 :Vanadium_
:7440-66-6 :Zinc

Analyte IConcentrationC1. Q

52.0B
lO.OU
2.0u
91.0!B
I.OIU
5.01

10400 _:
lO.OlUl
8.0,U,

51.01
7700
17.6_
2670 B
46.0
0.2(} U

(.). (’) U
1340 B
I.O:U
3.0UI

13500
I.O:U
4.0UI

W
IP
IF
IF

IP
IF’
IP_I
IP

ICVI

IF
IP
:P
IF
IF’
IF’

Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
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Lab Name:

Lab Code:

Matrix

Level

% Solids:

HALLIBURTON_NUS

U.S. EPA CLP

1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

Contract:

HNUS Case No.: BKHD SAS No.: SDG No.: PKG2

(soil/water>: WATER Lab Sample ID: P225124

(low/med): LOW__ Date Received: 02/04/93

__0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-I
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
;7440-28-0
7440-62-2
7440-66-6

Color Before: COLORLESS

Color After: COLORLESS

Analyte ConcentrationC",. Q |M

:Aluminum_: 1470 :P_I
Ant imony_: 10.0
Arsenic__| 5.9,B, F

,B,Barium 21 0

Beryllium I.OU P
:Cadmium__ 6. O IP_
Calcium. 12700

:Chromium_: IO.O:U:
:Cobalt 8.0:U: :P
Copper: 17.0:B: P

:Iron 4760: P_:
Lead
Magnesium 3090 B P_
Manganese 28.0

_
P_

Mercury__: O.

Nickel: 20.0: U F’_:
Potassium 1450 B :F’_:
Selenium_: I. 0 U :F_:

:Sodium: 13700 :P_:
Thal i ium_: I.O:U: :F

Vanadium_: 4.0 B P_:
Zinc_: 68.0:

Clarity Before: CLEAR_ Texture:

Clarity After: CLEAR_ Artifacts:

Comments:
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U.S EF’A CLF’

Lab Name: HALLIBURTON_NUS

I
INORGANIC ANALYSES DATA SHEET

Contract:

EPA SAMPLE NO.

Lab Code: HNUS Case No.: BKHD SAS No.: SDG No.: PKG2

Matrix (soil/water’): WATER Lab Sample ID: P225123

Level (Iow/med): LOW__ Date Received: 02/04/93

% Sol ids: c). 0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

17429-90-5 Aluminum_
7440-36-0 ;Antimony_
7440-38-2 Arsenic__
7440-39-3 Barium
7440-41-7 Beryllium
7440-43-9 Cadmium__
7440-70-2 Calcium__
;7440-47-3 Chromium_
7440-48-4 Cobalt
7440-50-8 Copper
7439-89-6 Iron
7439-92-I Lead
7439-95-4 Magnesium
;7439-96-5 Manganese
7439-97-6 Mercury
7440-02-0 Nickel
7440-09-7 Potassium
7782-49-2 Selenium_
744t)--4 Silver
7440-23-5 Sodium

7440-28-0 Thallium_
7440-62-2 Vanadium_
7440-66-6 Zinc

Analyte ConcentrationC Q

84.0;B

IO.OU
2.0U|

90. OB
i.olul
5.01Ul

10001_I
lO. OlUl
S. OIUI

32.01_I
67901
i0.8l
2730B
54.0_
0.20U
20.OIUI
13601BI
I.OIUI
3.01UI

137001
I.OIUI
4.0IUI
154I_I.

I_I

IP_I
IF_I
IF_I
IP_I
IP_I
IP_I
IP_I
IP_I
IP_I
IP_I
IP_I
IF_I
IP
IP_I
ICVI
IF’
IP_l
IF
iP_I
IP_I
IF_I
IF’_I
IF’_I

I__I

Color Before: COLORLESS Clarity Before: CLEAR_ Texture:

Color After: COLORLESS Clarity Af te: CLEAR_ Artifacts:

Comments:
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Lab Name:

Lab Code:

Matrix

Level

% Solids:

HALLIBURTON_NUS

U.S. EPA CLP

i EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Contract:

HNUS Case No. BKHD__ SAS No. SDG No. PKG2

(soil/water): WATER Lab Sample ID: P225122.

(low/med): LOW__ Date Received: 02/04/93

__0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

7429-90-5
7440-3&-0
7440-38-2
7440-39-3
7440-41-7
;7440-43-9

7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
:7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

;CAS No. Analyte ConcentrationC

Aluminum_; 104
Antimony_ 10. O;U

ArsenicM 2. OIU
Barium 90.O;B

Beryllium 1.0U
Cadmium__ 5.0
Ca Ic ium
Chromium_ I0.0

Cobalt 8.0
Copper 26.0

I ton
Lead
Magnes i um

Color Before: COLORLESS

Color After: COLORLESS

IP

IF
IP
IP
IP
IP
IP
IP
IF’
IF’
IF

IManganeseI 48.01 IF’_I
IMercuryI 0.201UI ICVI
INickel__I 20.OIUI IP_l
IPotassiuml 13301BI IP_I
ISelenium_I I.OIUI IF_I
ISilverI 3.01UI IP_I
Sodium 134001 IF’_I
Thai i ium_l I. O IU F_I
Vanadium_l 4. Of U P_I
Zinc !011 IP_I

Clarity Before: CLEAR_

Clarity After: CLEAR_

Texture:

Artifacts:

Commen t s:

FORM I IN
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U.S. EF’A CLF’

I
INORGANIC ANALYSES DATA SHEET

Lab Name: HALLIBURTON_NUS Con tract

EPA SAMPLE NO.

7-AC

Lab Code: HNUS__ Case No.: BKHD__ SAS No.: SDG No. F’KG2__

Matrix (soil/water): WATER Lab Sample ID: P225i20__

Level (iow/med): LOW__ Date Received: 02/05/93

% Solids: __0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

ICAS No.

[7429-90-5 |Aluminum_

17440-36-0 Antimony_l
7440-38-2 Arsenic__
7440-39-3 ;Barium__
[7440-41-7 Beryllium
7440-43-9 Cadmium__
7440-70-2 Calcium
7440-47-3 Chromium_
7440-48-4 Cobalt.__
7440-50-8 Copper__
:7439-89-6 Iron
:7439-92-1 Lead
7439-95-4 Magnesium
7439-96-5 Manganese
7439-97-6 Mercury__
7440-02-0 Nickel
7440-09-7 Potassium
7782-49-2 Selenium_
7440-22-4 Silver
:7440-23-5 :Sodium
7440-28-0 Thallium_
7440-62-2 Vanadium_
7440.66-6 Zinc

Analyte IConcentrationC Q

893
IO.O;U

2.0B
IO.OB
l.OU
5.0U

12600
IO.OU
8.0U
7.01BI
1580
5.01
2690
7.01BI

0.20
20.OlUl
1500
1.OIUI
3.01UI

14300
l.OlUl

26.0

IM

IP_I
IF_I

IP_I
IP
IP
IP
IF’
IP_I
IP_I
IP_I
IF
IP_I
IF’
ICVI

IP_I
IF_I
IP_I
IF’
IF

ColoP BefoPe: COLORLESS Clarity Before: CLEAR_ Tex tuPe:

ColoP AfteP: COLORLESS Clarity After: CLEAR_ Art i facts:

Comments
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U.S. EPA CLF’

1
INORGANIC ANALYSES DATA SHEET

Lab Name: HALLIBURTONqUS Contract:

EPA SAMPLE NO.

7-AS

Lab Code: HNUS__ Case No.: BKHD__ SAS No.: SDG No.: PKG2_

Matrix (soil/water) WATER Lab Sample ID: P225119

Level (Iow/med): LOW__ Date Received: 02/05/93

% Solids: __0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

:7429-90-5 :Aluminum_:
:7440-3&-0 :Antimony_;
:7440-38-2 :Arsenic__:
:7440-39-3 :Bariums:
:7440-41-7 :Beryllium:
;7440-43-9 :Cadmium__:
:7440-70-2 :Calcium
7440-47-3 ;Chromium_:
:7440-48-4 :Cobalt:
:7440-50-8 :Copper;
7439-89-6 Iron
7439-92-i Lead
;7439-95-4 :Magnesium:
:7439-96-5 :Manganese;
7439-97-6 Mercury__l
: :Nickel
;7440-09-7 :Potassium
7782-49-2 Selenium_;
:7440--4 Silver
:7440-23-5 :Sodium
;7440-28-0 Thallium_l
7440-62-2 ;Vanadium_;
:7440-66-6 ;Zinc

Analyte :ConcentrationlCl

143B
lO.OU:
2.01Ul
91.0:B
I.OIU:
5.0:U:

10700
lO.O:U
8.0U
37.0
6870
18.2
2680
51.0
0.20
20.0
1350
1.01UI
3.01UI

13400
1.01UI
4.01U:
146

IM
I__I
IP

IF_I

IP_I

IP_I

IF_:

ICVI

I__I

Color Before: COLORLESS Clarity Before: CLEAR_ Texture:

Color" After’: COLORLESS Clarity After: CLEAR_ Artifacts:

Comments:

FORM I IN
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Lab Name:

Lab Code:

Matrix

Level

% Solids:

Color-

Color

U.S. EPA CLP

1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

HALLIBURTON_NUS Con t ract
7-OW

HNUS___ Case No.: BKHD__ SAS No.: SOG No.: PKG2

(soil/water): WATER Lab Sample ID: P225118

(low/med): LOW__ Date Received: 02/05/93

0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

:CAS No. Analyte ConcentrationC: Q IM

:Aluminum_: 115:B:
Antimony_| IO.OU
Arsenic__: 2.0U:

:Barium 91.0:B
Beryllium! 1.0:B:
Cadmium__ 7.0:
Calcium I0500

:7429-90-5
7440-36-0
:7440-38-2
;7440-39-3

7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-i
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
:744(i)-22-4

;7440-23-5
7440-28-0
7440-62-2
7440-66-6

Chromium_ I0. O:U
Cobalt; 8.0 :U
Copper 26.0

Lead 9.4

Magnesium 2630 B
Manganese 46.0
Mercury__ 0.2(} U
:Nickel 20.0U
Potassium 1350 B:
Selenium_: i. O: U
Si iver: 3. O:U
Sod i um 13200
Thal I i’um_: I.O:U:
Vanadium_: 4. O:U
:Zinc !10

IP

IF_I
IP
IP_I
IP_I
IP
IP
IP
IP_I
IP
’,F

F’
,’CVI

IF’
:F’

IP_I
IP_I

Before: COLORLESS Clarity Before: CLEAR_ Texture:

After’: COLORLESS Clarity After: CLEAR_ Artifacts:

Comments:

FORM I IN
ILM02. 1
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Burlington
Research

Analytical Services Aquatic Bioassay Testing Aquatic Toxicity Reduction Evaluations

AATCC Testing Services NPDES Testing Reporting & Data Handling Services

PMN Aquatic Bioassay Evaluations

Post Office Box 2481 615 Huffman Mill Road (919) 584-5564 Burlington, NC 27216-2481

ANALYTICAL REPORT

CUSTOMER:
FACILITY:
REPORT TO:

Baker Environmental
Coraopolis, PA
Steve Kretschman

MCB Camp Lejeune NC
4-AC Grab 2/4/93

WORK ORDER

COLLECTED:
RECEIVED:
REPORTED:

#: 93-02-097-01

02/04/93
02/05/93
02/15/93

PARAMETER

LCS0, Fathead 48-Hour

METHOD STARTED ANALYZED

EPA600485013 02/05/93 02/08/93

RESULT

> i00 %





Burlington
Research

Analytical Services Aquatic Bioassay Testing Aquatic l"oxicity Reduction Evaluations

AATCC Testing Services NPDES l"esting Reporting & Data Handling Services

PMN Aquatic Bioassay Evaluations

Post Office Box 2481 615 Huffman Mill Road (919) 584-5564 Burlington, NC 27216-2481

ACUTE TOXICITY DATA SHEET
Page 2 of 3

TEST #: 9302097-01 SAMPLE:

TEST ORGANISM: Pimephales promelas

Baker Environmental
4-AC Grab (After Carbon} 2/4

DATE BEGUN: 2/5/93 TIME BEGUN: 1600 By: arm

DATE ENDED: 2/7/93 TIME ENDED: 1500 By: mac

Chamber
#

1

2

4

Toxicant
%

0

0

12.5

12.5

5 25

6 25

7 50

8 50

9 I00

i0 i00

Total
Volume
mls

200

200

200

200

Deaths
at 48hrs

0

0

0

0

200 0

200 0

200 1

200 1

200 0

200 2

at 48hrs
pH

at 48hrs
Other
Temp

7.5 7.68 25.1

7.5 7.74 25.3

7.5 7.98 25.9

Other

Notes: High conc. @ 0 hr.: DO 8.1 ppm pH 9.36
Temp. 25.0 degrees C





Burlington
Research

Analytical Services Aquatic Bioassay Testing Aquatic Toxicity Reduction Evaluations

AA1-CC Testing Services NPDES Testing Reporting & Data Handling Services

PMN Aquatic Bioassay Evaluations

Post Office Box 2481 615 Huffman Mill Road (919) 584-5564 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 ii days of age

TEMPERATURE RANGE: 25 degrees C +/- 1 degree C

TEST TYPE: 48 hour Pimephales promelas acute static

DATE BEGUN: 2/5/93

DATE ENDED: 2/7/93

END POINT OF TEST:

EFFLUENT PARAMETERS

TIME BEGUN: 1600

TIME ENDED: 1500

Death or immobility after 48 hours.

pH: 9.41 CHLORINE: n/a

DISSOLVED OXYGEN: 8.45 ppm

SPECIFIC CONDUCTANCE: 169 micromhos at 25 C

TEMPERATURE: 1.6 degrees C COLOR:

OTHER:

DILUTION WATER PARAMETERS

DILUTION WATER: IR-Lake mixture

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:

colorless

LOT #:

1/93

1-25L;2-2I





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 i00
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).





I 111
Burlington
Research

Analytical Services Aquatic Bioassay "resting Aquatic ‘roxicity Reduction Evaluations

AA’I’CC Testing Services NPDES Testing Reporting & Data Handling Services

PMN Aquatic Bioassay Evaluations

Post Office Box 2481 615 Huffman Mill Road (919) 583,-5564 Burlington, NC 27216-2481

ANALYTICAL REPORT

CUSTOMER:
FACILITY:
REPORT TO:

Baker Environmental
Coraopolis, PA
Steve Kretschman

SAMPLE: MCB Camp Lejeune NC
4-AS Grab 2/4/93

WORK ORDER #:

COLLECTED:
RECEIVED:
REPORTED:

93-02-097-02

02/04/93
02/05/93
02/15/93

PARAMETER METHOD STARTED ANALYZED RESULT

T..50, Fathead 48-Hour EPA600485013 02/05/93 02/08/93 > 100





Burlington
Research

Analytical Services Aquatic Bioassay Testing Aquatic Toxicity Reduction Evaluations

AATCC Testing Services NP[)ES resting Reporting & Data Handling Services

PMN Aquatic Bioassay Evaluations

Post Office Box 2481 615 Huffman Mill Road (919) 584-5564 Burlinston, 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: Pmephales promelas

DATE BEGUN: 2/5/93 TIME BEGUN: 1600 By: arm

DATE ENDED: 2/7/93 TIME ENDED: 1500 By: ao

Chamber
#

Toxicant Total
Volume
mls,

Volume Volume Volume
Dilution Toxicant Transfer
mls

200 200

200 200

175

175

2OO

200

200

20O

20O

mls

0

0

25

25

50

50

Deaths# of
Organisms at 48hrs

mls

0 i0 0

0 i0 0

0 I0 0

0 I0 0

1 0

2 0

3 12.5

4 12.5

5 25

6 25

7 50

5O8 2O0

2OO

2OO

150

150

i00

i00

2O0

20O

0

0

i0 0

i0 0

ii 1

i0

i09 i00

i0 i00

I00

i00

0

0 0 i0

0





Burlington
Research

Analytical Services Aquatic Bioassay Testing Aquatic Toxicity Reduction Evaluations
AATCC Testing Services NPDES Testing Reporting & Data Handling Services

PMN Aquatic Bioassay Evaluations

Post Office Box 2481 615 Huffman Mill Road (919) 584-5564 Burlington, NC 27216-2481

ACUTE TOXICITY DATA SHEET
Page 1 of 3

TEST #: 9302097-02 SAMPLE:

TEST ORGANISM: Pimephales promelas

Baker Environmental
4-AS (Air Stripper} Grab 214

DATE BEGUN: 2/5/93 TIME BEGUN: 1610 By:

DATE ENDED: 2/7/93 TIME ENDED: 1510 By:

Chamber
#

1

2

3

4

Toxicant
%

0

0

I0

i0

Total
Volume
mls

200

200

200

200

Volume
Dilution
mls

200

2O0

180

180

Volume
Toxicant

mls

0

0

20

20

Volume
Transfer
mls

0

0

0

# of
Organisms

i0

i0

i0

ii

5 25 200 150 50 0 i0 0

6 25 200 150 50 0 i0 0

7 50 200 i00 I00 0 i0 0

8 50 200 i00 I00 0 i0 1

9 75 200 50 150 0 i0 0

I0 75 200 50 150 0 i0 0

ii i00 200 0 200 0 i0 0

12 i00 200 0 200 0 i0 0

Deaths
at 48hrs





Burlington
Research

Analytical Services Aquatic Bioassay Testing Aquatic Toxicity Reduction Evaluations

AATCC Testing Services NPDES Testing Reporting & Data Handling Services

PMN Aquatic Bioassay Evaluations

Post Office Box 2481 615 Huffman Mill Road (919) 584-5564 Burlington. NC 27216-2481

ACUTE TOXICITY DATA SHEET
Page 2 of 3

TEST #: 9302097-02 SAMPLE:

TEST ORGANISM: Pmephales promelas

Baker Environmental
4-AS lair Stripper) Grab 2/4

DATE BEGUN: 2/5/93 TIME BEGUN: 1610 By:

DATE ENDED: 2/7/93 TIME ENDED: 1510 By: mac

Chamber Toxicant
%

Total
Volume
mls

Deaths
at 48hrs

D.O.
at 48hrs

pH
at 48hrs

Other
Temp

1 0 200 0 7.4 7.85 25.5

2 0 200 0

3 i0 200 0

200i0

025

7.45

5

7.78

200

6 25 200 0

7 50 200 0

8 50 200 1

9 75 200 0

i0 75 200 0

ii i00 200 0

12 I00 200 0 7.5 7.64

25.9

25.3

Other

Notes: High conc. @ 0 hr.: DO 8.1 ppm pH 7.52
Temp. 25.0 degrees C





Burlington
Research

Analytical Services Aquatic Bioassay Testinl Aquatic Toxicity Reduction Evaluations
AAICC lestin8 Services NPDES Testin8 Reportin8 & Data Handlin8 Services

PMN Aquatic Bioassay Evaluations

Post Office Box 2481 615 Huffman Mill Road (919) 584-5564 Burlinston, 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 ii days of age

TEMPERATURE RANGE: 25 degrees C +/- 1 degree C

TEST TYPE: 48 hour Pimephales promelas acute static

DATE BEGUN: 2/5/93

DATE ENDED: 2/7/93

END POINT OF TEST:

EFFLUENT PARAMETERS

TIME BEGUN: 1610

TIME ENDED: 1510

Death or immobility after 48 hours.

pH: 7.21 CHLORINE: n/a

DISSOLVED OXYGEN: 8.6 ppm

SPECIFIC CONDUCTANCE: 175 micromhos at 25 C

TEMPERATURE: 2.8 degrees C COLOR:

OTHER:

DILUTION WATER PARAMETERS

DILUTION WATER: IR-Lake mixture

pH: 7.99 DISSOLVED OXYGEN: 8.4 ppm

SPECIFIC CONDUCTANCE: 159 micromhos at 25 C

HARDNESS: 46 ppm as calcium carbonate

LAST COMPREHENSIVE DILUTION WATER CHEMISTRY:

yellow-beige

LOT #:

1/93

1-25L;2-2I





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 #: 9302097-02
CHEMICAL: Baker Environmental (Air Stripper)
SPECIES: Pimephales promelas
DURATION: 48 HOURS

RAW DATA
CONCENTRATION( %) i0 25 50 75 I00

in CONCENTRATION 2.30 3.22 3.91 4.32 4.61
NUMBER EXPOSED 21 20 20 20 20

MORTALITIES 1 0 1 0 0
The minimum required trim 98.0 is too large.
The LC50 IS > i00 %, 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).





APPENDIX J
AQUIFER TEST RESULTS





RW-1

-0.12

_o -1.12

-2.55

log (min)

-2.00 -I .00 0.00 1.00 2.00

Match
Point

0
O00-0

0
+
0

1.00

0.00 B"

-1.00

-2.00
-1.55 -0.55 0.45 1.45 2.45

log I/Ua

0 Data
+ Type Curve

Unconf. Elastic: beta 0.001

MATCH POINT SOLUTION

1.000E-0002 Transmissivity (T) 1.304E+0002 gpd/ft
s 1.000E+O000 Hydraulic Conductivity (K) 5,215E+0000 gpd/sq ft

1/Ua 2.818E-0002 Storativity (S) 6.872E-0002

W(Ua, B) 7.586E-0001

WELL INFORMATION

WELL IDENTIFICATION
DATE OF AQUIFER TEST
AQUIFER THICKNESS (b)
DISCHARGE RATE (Q)
PUMPING WELL RADIUS (r)
DISTANCE OF OBSERVATION WELL FROM PUMPING WELL (d)

RW-1

/93
2,500E+0001 ft
1,500E+0000 gprn
2.500E-0001 ft
2.500E-0001 ft





P-I

-1.00
0.67

log (min)

0.00 1.00 2.00 3.00

Match
Point

o

-2.,.33
-3.63 -2.63 -I .63 -0.63 0.37

log 1/Ua

4.00
0.00

-I .00

-2.00

-3.00
1.37

0 Data
+ Type Curve

Unconf. Elastic: beta 0.001

MATCH POINT

1.000E+O000
s 1.000E-0001
1/Ua 2.344E-0003
W(Uo, B) 4.677E-0001

SOLUTION

Transmissivity (T) 8,038E+0002 gpd/ft
Hydraulic Conductivity (K) 3.215E+0001 gpd/sq fl

Storativity (S) 4.06 IE-0002

WELL INFORMATION

WELL IDENTIFICATION
DATE OF AQUIFER TEST
AQUIFER THICKNESS (b)
DISCHARGE RATE (Q)
PUMPING WELL RADIUS (r)
DISTANCE OF OBSERVATION WELL FROM PUMPING WELL (d)

P-I
/93

2.500E+0001 ft

1.500E+0000 gpm
2.500E-0001 ft
2.800E+0001 ft





P-2

0.00
1.35

0.35

o -0.65

-1.65
-1.94

log t (rain)

1.00 2.00 3.00 4.00

Match
Point

-0.94 0.06 1.06 2.06

log 1/Uo

5.00
1.00

+ + +

0.00

-1.00

-2.00
3.06

0 Data
+ Type Curve

Unconf. Elastic: beta 0.001

MATCH POINT SOLUTION

1.000E+O001 Transmissivity (T) 3.847E+0002 gpd/ft
s 1.000E+O000 Hydraulic Conductivity (K) 1.539E+0001 gpd/sq ft

1/Ua 1.148E-0001 Storativity (S) 8.671E-0004

W(Ua, B) 2.239E+0000

WELL INFORMATION

WELL IDENTIFICATION
DATE OF AQUIFER TEST
AQUIFER THICKNESS (b)
DISCHARGE RATE (Q)
PUMPING WELL RADIUS (r)
DISTANCE OF OBSERVATION WELL FROM PUMPING WELL (d)

P-2
1/93

2.500E+0001 ft

1.500E+0000 gpm
2.500E-0001 ft
5.990E+0001 ft





24-1

0.00
1.46

0.46

-0.54

log (rain)

1.00 2.00 3.00 4.00

Match
Point

-1.54
-2.78 -1.78 -0.78 0.22 1.22

log

5.00
1.00

+ + ++
0.00

-1.00

-2.00
2.22

0 Data
+ Type Curve

Unconf. Elastic: beta 0.001

MATCH POINT SOLUTION

1.O00E+O001 Transmiss|vity (T) 4.956E+0002 gpd/ft
s 1.000E+O000 Hydraulic Conductivity (K) 1.983E+0001 gpd/sq ft

1/Uo 1.660E-0002 Storativity (S) 4.891E-0003

W(Uo, B) 2.884E+0000

WELL INFORMATION

WELL IDENTIFICATION
DATE OF AQUIFER TEST
AQUIFER THICKNESS (b)
DISCHARGE RATE (Q)
PUMPING WELL RADIUS (r)
DISTANCE OF OBSERVATION WELL FROM PUMPING WELL (d)

24--1

1/93
2.500E+0001 ft

1.500E+0000 gpm
2.500E-0001 ft
7,530E+0001 ft





24-2

log (rain)

0.00 1.00 2.00 3.00 4.00 5.00

0 0 O

0.00

-1.00

-2.00

-3.00

0 Data

WELL INFORMATION
WELL IDENTIFICATION
DATE OF AQUIFER TEST
AQUIFER THICKNESS (b)
DISCHARGE RATE (Q)
PUMPING WELL RADIUS (r)
DISTANCE OF OBSERVATION WELL FROM PUMPING WELL (d)

24-2

1/93
2.500E+0001 ff
1.500E+0000 gpm
2.500E-0001 ft
9.670E+0001 ft





24-3

log (rain)

0.00 1.00 2.00 3.00 4.00 5.00

0

O

0.00

-1.00

-2.00

-.3.0 0

0 Data

WELL INFORMATION

WELL IDENTIFICATION
DATE OF AQUIFER TEST
AQUIFER THICKNESS (b)
DISCHARGE RATE (Q)
PUMPING WELL RADIUS (r)
DISTANCE OF OBSERVATION WELL FROM PUMPING WELL (d)

24-3

1/93
2.500E+0001 ft
1.500E+0000 gpm
2.500E-0001 ft
1.187E+0002 ft





APPENDIX K
PILOT-SCALE TREATABILITY STUDYANALYTICAL

RESULTS- QA/QC





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NE:
)ORESS:

ATTENTION:

Carbon Copy:

SAMPLE ID:
NUS SNIPLE NO:

P.O. NO.:

L#ORQTORY ANALYSIS REPORT

BAKER ENVIROIE]fICL, INC.
420 ROUSE ROAD
CORAOPOLIS, PA 15108-
I. 30HN LOVELY

/NAW CLEAN

P0225115
CTO = 10017

February 23, 199.3
Report No.: 00013686

Sectlon A Page 22

NUS CLIENT NO: 100 0006
MORK ORDER NO: 55830

VENDOR NO:

OTE SAR_EO:

DATE RECEIUD:
APPROUS) BY:

05--FEB-93
06-FEB-93
Joanne Slmanlc

TEST
DETERMITI RESULT UNITS

1 LPW
2 DPACK
3 GIOTR

5 GIOOW

CLEVELAND
(216) 891-4700

TI.. t’IETLS & CLP I)Ti PACKAGE
CLP Data Package Oenverabte
BTEX PACKAGE
1,2-dtaethylbenzene [o-xylene]
1,3-dlettlbenzene, 1,4-diettlbenzene [m-/p-xylenes]
benzene
ethylbenzene
ylbenzene [toluene]

l, 1, l-tr chloroethane
1,1,2,2-tetrac,loroettane
1,1.2-tr1chloroethane
I, 1-d1chloroethane
1, t-dtchloroethene [1,1-dtchloroethylene]
1,2-dichlorobenzene [o-dtchlorobenzene]
1,2-dtchloroetlne
1,2-dich]oropropane
1,3-dtdlorobenzene [a-dichlorobenzene]

1,4-dlchlorobenzene [p-dlchlorobenzene]
2-clloroettlvinyl etter
brood ct oroethane [dichlorobroomettmne]

bromothane [=ethyl bro=tde]

carbon tetracllor tale
ch]orobenzene

chloroethane
chloroform
clloroetlane [ettl chloride]

cls-l,3-diclloropropene
dtbro=oclloroeane
dlch]orodiFluoroethane
dtchloroetlane [=ethylene chloride]

HOUSTON
(713) 488-1810

4 ug/L
< 2 ug/L
3 ug/L
2 ug/L
9 ug/L

< 2 ug/L
< 2 ug/L
< 2 ug/L
< 2 ug/L
3

< 5 ug/L
< 2 ug/L
< 2 ug/L
<5 ug/L
< 5 ug/L
< 2 ug/L
<2 ug/L
<2
< 2 ug/1.
<2 ug/L

< 2 ug/L
<2 ug/L
< 2 ug/L
<2 ug/L
<2 ug/L
<5 ug/L

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental CooraCion
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh. PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENI NAME:
SANPLE ID:

NtIS SAMPLE NO:

LIOP,ATORY NLY$1S REPORT

B(ER ENUIRON_NTL, INC.
8-Og

P0225115

/NAVY CLEAN

February 23, 1993
Report No.: 00013686
-ectton A Page 23

DETERMINATION RESULT UNITS

COITS:

tetraclloroethene [tetrachloroethylene]
trans-t,2-dlchloroethene [trans-l,2-dtchloroettlene]
trans-1,3-dtch]oropropene
trtbromoee [bromoForm]

trtchloroetlene [trichloroethytene]
tr tchloroftuoromethane
vinyl chloride

In the BTEX analysts, m- and p-xylene coelute on the capillary column.

The concentration reported represents the sum of tuo isomers.

Sample number P225115 exltbtted htgl surrogate recoveries In bo the

primary and conftrmattonal analyses. The high surrogate recoveries ere

ue to a matrix Interference. The matrix interference also tnterFerred

utth the confirmation of benzene. The benzene result from primary

analysis ts reported. IVP-xylene uas not observed in the conftrmattonat

analysts. The m/p-xylene result observed tn Me primary analysis uas not

reported.

"D" indicates that the result was obtained from an analysts performed
at a secondary dilution.

<2 ug/L
< oo uoJL
<2 ug/L
<5 ug/L

IBO D ug/L
<2 ug/L

340 D uov/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh. PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT NARE:

ATrENIION:

Carbon Copy:

S#t.E ID:
NUS SPLE NO:

P.O.

I_BOATmY tIAI.SIS REPORT

BCER ENVIRDCCEJ., INC.
420 ROUSER ROD
CORAOPOLI5, PA 15108-
RR. 30HN LOUELY

/NY CLEN

8-AS
P0225116
CTO = 19017

February 23, 1993
Report No.: 00013686

Sectlo A Page 24

NUS CLIENT NO: 16000006
MORKORI)NO: 55830

I)ORNO:

DTE SNLED: 05-FE8--93
DTE RECEIVED: 06-FEB-93

BY: Joanne Slmanic

TEST
LN COOE I)EIE]MITI RESULT UNITS

I ACLP
2 DPACK
3 610714

5 GIOOW

CLEVELAND
(216) 891-4700

TP3_ I’TCLS & CLP DATA
CLP Data Package Deliverable
BTEX PCKE
1,2-diylbenzene [o-xylene]
1,3-di=ethylbenzene, 1,4-dlet1ylbenzene [m-lp-xylenes]
benzene

etWlbenzene
metlnylbenzene [toluene]

PURGELE HLOCARBONS
1, l, l-tr Ichloroethane
1, !,2,2-tetracl!oroetlne
1,1,2-tr chloroethane
1,1-dichloroetlane
!, 1-dlclloroeene [1,1-dlclaloroetWlene]
1 o2-dJchlorobenzene [o-dlchlorebenzene]
1,2-dlcll oroetane
1,2-dtclloropropane
1,3-dlchlorobenzene [m-dIclalorobenzene]

1,4-dtcl]orebenzene [p-dlclIorobenzene]
2-clloroetWlvlnyl etler
brood clIoroetlane [dichlorobromoetlaane]

brooetlane [=ethyl bromde]

carbon tetrachlor tde
cllorobenzene
chloroetne
chloroform
chloroetlane [metlyl clloride]

c ts-1,3-dtclaIoropropene
d broochloroethane
dlchlorodlFIuoroetlaane
dichloromethane [ethylene chloride]

HOUSTON
(713) 488-1810

5 uJ/L

2 u/L
3 ug/L
13 ug/L

<2
<2
<2
<2
<2
<5
<2
<2
<5
<5
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<5

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run. Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT ltE:
SAMPLE ID:

NUS SR.E NO:

LAS(XTORY WLYSIS REPORT

BC’R IRONHS., IC.
8--
P0225116

February 23, 1993
Report No.: 00013686

Section A Page 25

TEST
LN CODE TERIITICNq RESULT UNITS

C01eIENTS:

tetrachloroethene [tetrachloroethylene]
trans-1,2-dtchloroethene [trans-1,2-dlchloroethylene]
trans-! ,3-dlcfllorolroene
trtbromomethane [bromoform]

tr lchloroethene [trlchloroettlene]
trtchloroFluoroettne
vinyl chloride

In t1 BTEX analFsls, m- and iPxylene co-elute on ttm capillary column.

Tle concentration reported represents tl sum of the to 1starers.

<2 uoJL
<2 ug/L
<2 uo./L
<5 ug/L
<2 ug/L
<2 ug/L
<5

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Cororaion
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston. TX 77058

CLIENT NAME:
ADORESS:

ATTENTION:

Carbon Copy:

SRIPLE ID:
NUS $#IPLE NO:

P.O. NO.:

LC0RTORY QqtLYSIS REPORT

BAKER ENUIRAL, INC.
420 ROUSER ROD
COPJOCIS, PA 15108-
RR. JOHN LOUELY

/IWY CLF-4

8-C
P0225117
CTO : 19017

February 23, 1993
Report No.: 00013686

Section A Page 26

NOS CLIENT NO: 1600 0006
NO( O)R NO: 55830

]OOR NO:

05-FE8-93
06-FEB-93
.]oanne SiBanic

TEST
I.N C00E T

1 ACLPN
2 I)PK

3 GlOTkl

5 GlO0

CLEVELAND
(216) 891-4700

TAL fIE"i’ALS & CLP DCffA PACKAG
CLP Data Package Deliverable
BYE)( PACICAG
1,2-dlmett/Ibenzene [o-xylene]
1,3-dlmethylbenzene, 1,4-dlmet1ylbenzene [m-/p-xylenes]
benzene
ethylbenzene
eCt/lbenzefle [toluene]

PUREABLE HALOCARBONS
I, I, 1-trichloroethane
1, I,2,2-tetrachloroethane
I, I,2-trichloroethane
I, 1-dIchloroettne
I, 1-dichloroethene [ 1, l-dlchloroetylene]
1,2-dlchlorobenzene [o-dichlorobenzene]

1,2-dichloroetane

1,2-dlchloropropane
1,3-dichlorobenzene [m-dichlorobenzene]

1,4-dlchlorobenzene [p-dlchlorobenzene]
2-chloroethylvlnyl ether
bromodlchloroettmne [dlchlorobromomet1qe]

bromothane [met1yl bromide]

carbon tetraclorIde
chlorobenzene
cloroethane
chloroform
chloroethane [methyl chloride]

cis-1,3-dichloropropene
dibrooclloromethane
dichlorodifIuoromethane
dlchloroethane [met1ylene chloride]

HOUSTON
(713) 488-1810

<2
<2
<2

3
4

<2
<2
<2
<2
<2
<5
<2
<2
<5
<5
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<5

PI’V[SBURGH

(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT IE:
SRILE ID:

NU5 SLE NO:

LTORY #LYSIS REPORT

BiW=R ENUIL, INC.
8-
PO117

February 23, 1993
Report No.: 00013686
tt Page 27

TEST
LN CODE RE’LT UNITS

tetrachtoroethene [tetrachloroethytene]
trans-t ,2-dtchloroethene [trans-l,2-dichloroethylene]
trans-! ,3-dtdioropropene
trlbrotlane [bromcheorm]

tr tchtoroette [trtchtoroetlylene]
tr tchloroluoromethane
vtnyt chlortde

In the DTEX analysts, m- and p-xylene co-elute on capillary column.

For sample number P225i17, benzene and toluene mere not observed in the

conFtrmational analysts. The benzene and toluene results observed in the

primary analysis mere not reported. lou surrogate recovery uas observed

For this sample in both the primary and confirmatioal analyses, 1o

surrogate recoveries mere proabably due to the matrix.

<2 ug/L
<2 ug/L
<2 ug/i.
<5 ug/L
<2 uoJL
<2 ug/L
<5 ug/L

CLEVELAND
(216) 891-400

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIEN] OHILIINAL

900 Gemini Avenue
Houston, TX 77058

LABORATORY ANALYSIS REPORT

CLIENT !:
N)ORESS’.

ATTENTION:

BAKER E]IAL, INC.
42O ROUSER ROAD
CORAOPOLIS, PA 15108-
HR. JOHN LOUELY

/NAVY CLEAN

Carbon Copy:

SARt.E ID:
NUS NO:

P.O. NO.:

TB
P0225114
CTO = 19017

February 23, 1993
Report No. 00013686

Section A Page 20

NUS CLIENT NO: 1600 0006
MORK OROER NO: 55830

VENDOR NO:

05-FEB-93
06-FEB-93
3oanne Stekntc

TEST
LN CODE I)E’TEIqITI IqSULT UNITS

2 DPACK
3 0107W

5 GIOOW

CLEVELAND
(216) 891-4700

CLP Data Package Deliverable
BTEX PACKA
1,2-dtmethylbenzene [o-xylene]
1,3-dtethylbenzene, 1,4-dietlylbenzene [m-/p-xylenes]
benzene

ethylbenzene
eettlbenzene [toluene]

PUR HCL.OCCgBONS, , l-trtctoroethane
t, t ,2,2-tetrachtoroettane
t, ,2-trtcl}o.roetrane
!, l--drcl}oroetne
t, t-dtchtoroettene r t, t-dtch[oroetWtene]
,2-dtchlorobenzene [o--dtchlorol:enzene]

t ,2-dtchtoroethane
t,2-drth!oropropane
t,3-atchorobenzene [=-tchtoraC)enzene]
,4-dtchlorobenzene [p-dtch]orobenzene]

2-chtoroettytvtnyt etter
broodtcoro=ettane [dtchtor(R)roo=ettne]

broettne r=ettyt bromde]

carbon tetractortde
cl]orobenzene

chloroettne
chlorofor=
t[oro=ettane r=etW] chtorte]

c s-!,3-dtcl}oropropene
dtloromoch oroetttane
dtch]orodtf}uoroetlane

dtthtoromettane [mettly!ene thlortde]

tetrach]oroethene tetractdoroettene]

HOUSTON
(713) 488-1810

13
2

<2
<2

6

<2
<2
<2
<2
<2
<5
<2
<2
<5
<5
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<5
<2

PITTSBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbeils Run Road
Pittsburgh, PA 15205

900 Gemini Avenue
Houston, TX 77058

CLIENT NAME:
SAMPLE ID:

NUSSAMPLE NO:

L.OPTORY ANALYSIS REPORT

BAIF_R ENVIAL, INC.
TB
P0225114

/NUY CLEAN

February 23, 1993
Report No.: 00013686

Section A Page 21

TEST
LN COOE DETERMINATION RESULT UNITS

CO4NENTS:

trans-l,2-dichloroethene [tras-l,2-dlchloroetlylene],
trans-l,3-dichloropropene
trlbromomee [bromoForm]

trichloroethene [trlchloroethylefle]
trtchloroluorometlane
vlnyl chloride

In the BTEX analysis, m- and p-xylene co-elute on the capillary column.

The concentration reported represents tlne sum oF isomers.

For sample P225114, o-xylene and m/IPxylenes ere not observed in the

conFtrmattonal analysts, The results For tle COldS observed In the

primary analysis uere not reported.

<2 uL
<2 ug/L
<5 ug/L
< 2 ug/L
<2 ug/L
<5 ug/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PI’I-ISBURGH
(412) 747-2580





HALLIBURTON NUS
Environmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue
Houston, TX 77058

CLIENT IE:

ATTENTION:

Carbon CoW:

SPLE ID:
NUS S’1E NO:

P.0. NO.:

LABORTORY PJCLYSIS REPORT

BAKER ENVIRONMENTAL, INC.
420 ROUSER RO
COIIS, PA 1510B-
MR. 30HN LOVELY

/NAVY CLEI

TRIP
P0225131
CTO = 19017

February 23, 1993
Report No.: 00013686

Sectto A Page 53

NUS CLIENT NO: 1600 0006
WORK ORDER NO: 55830

VENDOR NO:

DATE SAMPLED: UnAvail
DATE RECEIVED: 06-FEB-93
APPROVED BY: 3oanne Stmanic

OETIIIqTION RESULT UNITS

2 DPK
5 610014

CLEVELAND
(216) 891-4700

CLP Data Package Deliverable
PURGEABLE HALOCARBCNS
1,1, l-trtchloroethane
1,1,2,2-tetrachloroethane
l, l,2-’orlchloroethane
1, t-dichloroetlane
I, 1-dichloroethene [ I, 1-dichloroethylene]
1,2-dlchlorobenzene [o-dlchlorobenzene]

1,2-dlchloroel:hane

1,2-dlchloropropane
1,3-dlchlorobenzene [m-dlchlorobenzene]

1,4--dlchlorobenzene [p-dlchlorobenzene]
2-chloroethylvtnyl ether
brocltchloroethane [dtchlorobroeoethane]

brOaD,ethane [methyl bromide]

carbon tetrachlor tde
chlorobenzene
chloroettmne
chloroform
chloromeane [methyl chloride]

cts-! ,3-dtchloropropene
dlbromochloromethane
dtchlorodtfluoromethane
dichloromethane [methylene chloride]

tetrach]oroetbene [tetrachloroethylene]
trans-l,2-dtchloroetbene [trans-l,2-dtchloroetlylene]
trarts-I, 3-drch]oropropene
tr tbromomethane [bromoform]

trichloroethene [trtchloroetly]ene]
tr ichloroFluoromethane
vinyl chloride

HOUSTON
(713) 488-1810

<2 ucyL
<2 ug/L
<2 ug/L
<2 ug/L
<2 ug/L
< 5 ugA.
<2 ug/L
< 2 u9/I-
<5 ug/L
<5 ug/L
<2 ug/L
<2 ug/L
<2 ug/L
<2 ug/L
<2 ug/L
<2 ug/L
<2 ug/L
<2 ug/L
<: 2 ug/L
<2 ug/L
< 2 ug/L
< 5 ug/I.
<2 ug/L
<2 ug/L
<2 ug/L
<5 ug/L
<2 ug/L
<2 ug/L
<5 ug/L

PITTSBURGH
(412) 747-2580





.., ItALLIBURTOI ,,, Em,ironmental Corporation
Environmental Laboratories

5350 Campbells Run Road
Pittsburgh, PA 15205

t.LIIT.II UrllUill-

900 Gemini Avenue
Houston, TX 77058

CLIENT

TENTIOfl:

Carbon Copy:

SNIPLE ID:
NUS StaPLE NO:

P.O. NO.:

TORY AN_YSIS REPCWT

BAKER ENUIROflMENTAL, INC.
420 ROUSER ROA
CORAOP(LIS, PA 15108-
MR. JOHN LOVELY

/NAVY CLEAN

TRIP 2
P0225132
CTO 19017

February 23, 1993
Report No.: 00013686

Sectten A Page 55

NUS CLIENT NO: 1600 0006
MOf ORDSI NO: 55830
VSX NO:

DATE SAMPLED: UnAvall
DATE RECEIVED: 06-FEB-g3

APPROVED BY: ]oanne Simanlc

TEST
LN CODE RESULT UNITS

2 DPACK
3 GIOTW

COMMENTS:

CLP Data Package Deliverable
BTEX PACKAGE
1,2-dimethylbenzene [o-xylene]
1,3-dimethylbenzene, ! ,4-dlmethylbenzene [m-/p-xylenes]
benzene
ett/lbenzene
methylbenzene [toluene]

In the BTEX analysis, m- and p-xylene co-elute on the capillary column.

The concentration reported represents the sum of the two isomers.

< 2 ug/L
<2 ug/I.
<2 ug/L
< 2 ug/L
<2 ug/L

CLEVELAND
(216) 891-4700

HOUSTON
(713) 488-1810

PITTSBURGH
(412) 747-2580





APPENDIX L
WELL CONSTRUCTIONAND BORING DATA





Baker FIELD TEST BORING RECORD
PROJECT:
S.O. NO.: 19ol7- ; -,,1
COORDINATES: EAST:
ELEVATION: SURFACE:

BORING NO.: lbo-I
NORTH:
TOP OF PVC CASING:

RIG:

SIZE (DIAM.)

SPLIT
SPOON CASING AUGERS

LENGTH

TYPE .’.T’b

HAMMERWT.

FALL

STICK UP

CORE
BARREL DATE

PROGRESS
WEATHER

TOP OF
CASING
WATER
DEPTH
(FT) TIME

DRILL RECORD

Samph
SPT
Blows

ID
5amp. Per
Rec. 0.5’

’Type
No. (Ft.

RQD
(N= &

NO %) (Ft.

Samp.

Lab.
Class.

PID
(ppm:

VISU. bE$CRIPTION
Moisture Content,

Classification Consist.

(Grain Size, Principal Color or Organic Content,

Constituents, Etc.) Density Plasticity, and

OtherObservations

Classification

(Name, Grain Size, Principal
Cons’tuents, Et.)

Hardness

Weathering, Bedding,

Fracturing, andOther

Observations

s
o E

L
L E

V
AR
TO

C
K O

N

1--

2--

3--

4--

S--

10-

BAKER REP.:
BORING NO.: SHEET _/__ OF





FIELD TEST BORING RECORD

D
E
P
T
H

4--

5--

6--

DRILL RECORD

S SPT
O Sample Blows

IO Samp. Per
L Rec. 03’

Type- (Ft.

No. & RQD

(N %)
& %)NO

Samp.)

PROJECT:
S.O. NO.: I<:O/ 7 -O .. -.A,," BORING NO.:

VISUAL DESCRIPTION

Lab. Classification Consist.

Class.. (Grain Size, Principal Color or

Constituents, Etc.) Density

Pen. PID Classification
Rate (PPm (Name, Grain Size, Pdncipal

Constituents, Etc.)
Color Hardness

Moisture Content,

Organic Content,

Plasticity, and

OtherObservations

Weatedng, Bedding,

Fracturing, andOther

Observa6ons

S
0 E

L
L E

V

R A

O T

C
K O

N

DRILLING CO.: !--Z>/J ,__--.
DRILLER:.,’-.y"

BAKER REP.:
BORING NO.: SHEET 0F._____





FIELD TEST BORING RECORD
PROJECT:
S.O. NO.: /91"7- ’0 -3RAI
COORDINATES: EAST:
ELEVATION: SURFACE:

8ORING NO.:
NORTH:
TOP OF PVC CASING:

RIG: I-

SIZE (DIAM.)

LENGTH

TYPE

SPLIT
SPOON

HAMMERWT. /z/ d

FALL 3’In,

STICK UP

CASING
CORE

AUGERS BARREL DATE
PROGRESS

(F) WEATHER

TOP OF
CASING
WATER
DEPTH
(FT) TIME

DIIL’L’REiORD VISUAL DESCRIPTION

SPT
Lab.

Classification Consist.
Moisture Content,

5ampl
Blows

Class. ColorID (Grain Size, Principal or Organic Content,

Samp. Per
Constituents, Etc.) Density Plasticity, and

Rec. 0.5’ Other Observations

Type-
No. (Ft.

(N & RQD Classification Weathering, Bedding,

NO % (Ft.
Pen. PID

& %)
Rate (ppm. (Name, Grain.ze, Pfincipal Fractutlng, andOther

amp. Constituents, Etc.)
Colo Hardness

Observations

S
0 E

L
L E

V
AR
T0

K 0
N

4--

5=

6--

7--

._o
=..o

p--.

9-

DRILLER:

BAKER REP.: .C/.-f
BORING NO.: - SHEET._J_.( OF





FIELD TEST BORING RECORD

PROJECT:
S.O. NO.: F) IT TO -STY-1 BORING NO.:

O
E
P
T
H

0--

1--

2-

3--

4

5--

6--

7--

8--

DRILL RECORD

S SPT
0 Sample Blows

I0 Samp. Per
L Rec. 0.5’

Type- (Ft.

No. & RQD

(N %) (Ft.

No & %)

Samp.)

VISUAL DESCRIPTION

Lab. Classification Consist. Moisture Content,

Class.. (Grain Size, Principal Color or Organic Content,

Constituents, Etc.) Density Plasticity, and

Other Observations

Pen. PID Classification Weathedr,g, 8edding,

Rate, (ppm] (Name, Grain Size, Principal Color Hardness
Fracturing, and Other

Constituent, Etc.) Observat/ons

DRILLING CO.:
DRILLER:

S
0

L

R
0
C
K

E
L
E
V
A
T

0
N

=2/.=,

BAKER REP.:
BORING NO.:





FIELD TEST BORING RECORD
PROJECT:
S.O. NO.: laJOl"t EO-$1ZN

COORDINATES: EAST:
ELEVATION: SURFACE:

BORING NO.:
NORTH:
TOP OF PVC CASING:

RIG:

SIZE (DIAM.)

"-80

SPLIT
SPOON CASING AUGERS

LENGTH .9 Fr, 5 FT

TYPE

HAMMER Wl. 14I
FALL

STICK UP

CORE
BARREL DATE

PROGRESS
(Fn WEATHER

TOP OF
CASING
WATER
DEPTH
(F TIME

REMARKS: I$ I::,IZ.E:pRizED

DRILL REcoRD VISUAL DESCRIPTION

S Sample
SPT

Lab.
O ID Blows

Class.
Samp. Per

D L Rec. O.S"E
P Type-
T (Ft.

R No. RQDH &
O (N (Ft.
C NO %)

K >amp.

Classification

(Grain Size, Principal

Constituents, Etc.)

Pen. PID Classification

Rate (ppm (Name, Grain Size, Principal
Constituents, Etc.)

Color

Consist.
Moisture Content,

or Organic Content,

Density Plasticity, and
Other Observations

Hardness

Weathering, Bedding,

FractuHng, and Other
Observations

S
0

L

R
O

E
L
E
V
A
T

O
N

6--

7--

8--

DRILLING CO.:
DRILLER:

BAKER REP." "’BORING NO.: SHEET OF





FIELD TEST BORING RECORD

PROJECT:
S.O.NO.: 1-O SP,d BORING NO.:

DRILL RECORD

S SPT
O Sample Blows

ID Samp. Per
L Rec. 0.5’

Type- (Ft.

No. & RQD

(N %) (Ft.

No & %)

Samp.)

VISUAL DESCRIPTION

Lab. Classification Consist.

Class.. (Grain Size, Principal Color or

Constituents, Etc.) Density

Pen. PID Classification
Rate (ppm’, (Name, Grain Size, Prindpal

Consuent, Etc.)
Hardness

MQisture Content,

Organic Content,

Plasticity, and

OtherObservations

RWeathering, Bedding,
0

Fracturing, andOther C
Observa6on K

2--

3--

4--

5--

BAKER REP."

BORING NO.:

E
L
E
V
A
T

O
N

SHEET OF





OJECT No,:

PROJECT NAME:
WELL No.:

DRILLING co.:

ABOVE GRADE TYPE II MONITORING WELL

DATE STARTED:
DATE COMPLETED:
DATE DEVELOPED: /’’# ""DEVELOPMENT METHOD:

CONCRETE PAD

PROTECTIVE
SLEEVE WITH
LOCKING CAP

GROUND SURFA
DIAMETER OF
WELL CASING

TYPE OF
WELL MATERIAL

DEPTH TO
BENTONITE " ft.

DEPTH TO
FILTER PACK ’" ft.

DIAMETER OF
BOREHOLE

fh

,:3 PROTECTIVE STEEL

/ BOLLARDS (TYP.)

HEIGHT OF
RISER

LENGTH
OF
RISER

/0 ft.

LENGTH
OF

DRILUNG METHOD SCREEN

#.s.4. /,/__h.

SCREEN SIZE: )’ # / in.

TOTAL
LENGTH

TOTAL
DEPTH
OF

BORING__ft.





Bc cnH No.

Hole Size

Screen Size

aslng Size

o.osisc
Dce Str

Cotrctor

Dille

SCt.:[.c Water Level

Top of Well lev&=iou

Dep ch
(ee) Sple Sketch

o.o- o. 7."

L:[.r.bology, Color

rs- 3.0

5,0- H.5

(,,o- ?.5

USCS





8cng o.
Hole Size

Screen Size

==inK Size

Dzce S r.zrr.

Co:rc.tor

DZe=

Slo c

Finish

Locacon Coocdnaces

_
FAlter

Ccouc ype
Developmeut

E

Static ater Level

Top of ell Elevatiou

Drill Type

Depth
(ee) Sample 5ketch LitholoKy, Color

C{ ’c rd, des-





/ Y

DATE STG.ED

SOURCE: Env’i.conmenca]. Scence and --_nneet’.8, Inc., 19





T

OVERBURDEN WELL NO.

MONITORING WELL SHEET

PROJECT
PROJECT NO.-- - oJ BORING NO. -’E GEOLOGIST (i :

._..
II DRILLER ,..7/ /t, .- Co..i,
II DPJLUNG "J

II DEI..VELOPME],IT
IIMETHO0

GROUND
ELEVATION

OF TOP OF’ SURFACE CASING:.

OF TOP OF RISER PIPE:
TOP OF SURFACE CASING:
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OF SURFACE SEAL:

.70’
t’’

OF SURFACE CASING: ..’"
TYPE OF SURFACE CASING: c._,P,.-

ISER PIPE I.D.
TYPE OF RISER PIPE: . ..,.,c....

:’HOLE DIAMETER: (,:

TYPE OF BACKRLL:

NOT TO SCALE
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--ELEVATION/DEPTH BOI-i’OM OF SAND PACK:
TYPE OF BACKFILL BEI.OW OBSERVATION
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OVBOtJW.O,C





0{VISION OF ENV1RONMEHTAL MANAOEIvIENT OROUNOWAI" 8EG11ON

P.O. BOX 2’687 -RAJ.FJOH.FLC. 2Tel 1, PHONE (eli) .33-6063

-WELL CONSTRUCTION RECORD

DRILLING CONTRACTOR U

DRILLER REGISTRATION NUMBER
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LaL
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FOR OFFICE USE ONLY

Serial No.
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TOP OF CASING IS u FT. ABOVE LANO SURFACE.

7. YIELD (gain): METHOD OF TEST
ATER ZONES (depth):

DRILLING LOG

rma,J De=cripl’n /

/

9. CHLORINATION: Type Amount.

10. CASING:
Wall Thickness

Depth Diameter or Welght/Ft.,.
From To Ft.

From ToFI.,

11. GROUT:
Depth Material

From

F,om-e.O To-__F,. C/’7’
12. SCREEN:

Material

Method

Slot Size Material

GW-I Rovised 11184

If additional space is needed use back of form.

LOCATION SKETCH
(Show direction and distance from at least two State Roads.
or other map reference points)

SIGK’I/UE OF CONTRACTOROR OAT
Submit original to Division of Environmepl Management and copy to well owner.
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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 ofDecision (ROD) for the

HPIA Operable Unit (Baker, September 17, 1992).

This study was completed pursuant to the Revised Implementation Plan and Fee Proposal for

Remedial Design Support Studies for the IRA ofthe 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 ofthe Study

The objective ofthis study is to collect and evaluate information to determine the capacity and

current usage ofthe 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 1930s, was the first 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 1-1. The FS identified seven

alternatives for limiting the migration of the contamination in the shallow aquifer and

reducing the concentrations ofcontaminants in the groundwater.
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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 ofan 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 ofthe treated groundwater to the sanitary sewer system for final

discharge from the HPIA STP. The proposed locations ofthe 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 1-1.

The estimated flow to be added to the sanitary sewer system will come initially from four 4-

inch wells installed at each ofthe two groundwater plumes and pumped at a rate oftwo 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

of160 gpm.

The sanitary sewer system conveys sanitary wastewater from both residential and industrial

areas to the HPIA STP. The sewer lines are constructed ofvitrified clay pipe and range in size

from 8-inch at the northernmost (and upstream) portion ofthe sewer system to 36-inch at the

inlet to the STP. The HPIA STP, located south ofthe 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 ofthe 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.

I-3





2.0 FLOW MONITORING

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 1-1. 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-1) was installed in the 12-inch line entering the unmarked

manhole betweenMH 806 and MH 807,just north ofBirch 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 15-inch line entering MH 115, which is downstream ofthe 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 ofthe 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 roofof the Baker office
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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 ofit falling during one rainfall event on December 10, 1992.
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3.0 CAPACITYREPORT

3.1 Line Capacities

Table 3-1 presents the calculated line capacities for the three line segments ofthe 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 ofpipe (vitrified clay).

3.2 Observations

During the installation ofthe flow meters, a large amount ofsediment build-up was observed,

particularly in the 8-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 ofsediment

in the 15-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 ofsediment in the 8-inch pipe atMH 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 3-1 provides selected data acquired during the flow monitoring period. For each day of

monitoring, the maximum depth offlow for the AM period and the PM period is shown, along

with the time ofoccurrence. Using Manning’s equation, depth offlow 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 offlow 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 8-inch line at MH 881,270 GPM ofexcess capacity in the 12-inch line at

MH 806.5, and 327 GPM of excess capacity in the 15-inch line at MH 115. Under normal

operating conditions the sewer system is flowing at a maximum of 86 percent ofcapacity at

MH 881, 50 percent ofcapacity at MH 806.5, and 53 percent ofcapacity atMH 115.
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Table 3-1
Flow Monitoring Results

MH 881 8 Inch Diameter Pipe

DATE

08-Dec
09-Dec
09-Dec
10-Dee
10-Dec
ll-Dec
11-Dec
12-Dec
12-Dec
13-Dec
13-Dec
14-Dec
14-Dec
15-Dec
15-Dec
16-Dec
16-Dec
17-Dec
17-Dec
18-Dec
18-Dec
19-Dec
19-Dec
20-Dec
20-Dec
21-Dec
21-Dec
22-Dec
22-Dec
23-Dec
23-Dec
24-Dec
24-Dec
25-Dec
25-Dec
26-Dec
26-Dec
27-Dec
27-Dec
28-Dec
28-Dec
29-Dec

PEAK
TIME

05:24 PM
09:54 AM
10:24 PM
11:54 AM
02:54 PM
10:54 AM
09:24 PM
12:54 AM
12:54 PM
01:24 AM
06:54 PM
01:24 AM
11:54 PM
07:24 AM
04:54 PM
01:54 AM
12:24 PM
11:54 AM
01:24 PM
11:24 AM
03:54 PM
11:54 AM
12:24 PM
01:54 AM
05:54 PM
10:54 AM
12:54 PM
11:54 AM
01:24 PM
03:54 AM
09:24 PM
09:24 AM
08:24 PM
09:54 AM
04:24 PM
12:24 AM
02:54 PM
04:24 AM
06:24 PM
07:54 AM
07:24 PM
10:54 AM

DEPTH
(IN)

5.80
5.90
6.40

surcharge
surcharge

6.00
6.60
6.00
5.70
5.60
5.60
6.10
6.80
6.20
5.90
6.60
6.00
6.20
5.80
6.00
6.40
6.40
6.00
5.90
5.90
6.00
5.80
6.30
5.90
6.10
6.30
6.20
5.70
5.70
5.80
6.30
5.70
5.90
5.70
5.80
5.90
6.20

FLOW
(CS)

0.30
0.30
0.33
n/a
n/a
0.31
0.34
0.31
0.29
0.28
0.28
0.31
0.35
0.32
0.30
0.34
0.31
0.32
0.30
0.31
0.33
0.33
0.31
0.30
0.30
0.31
0.30
0.33
0.30
0.31
0.33
0.32
0.29
0.29
0.30
0.33
0.29
0.30
0.29
0.30
0.30
0.32

LINE
CAPCITY
(CFS)

0.36
0.36
0.36
n/a
n/a
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36

EXCESS
CAPACITY

(CFS)

0.07
0.06
0.03
n/a
n/a
0.06
0.02
0.06
0.07
0.08
0.08
0.05
0.02
0.04
0.06
0.02
0.06
0.04
0.07
0.06
0.03
0.03
0.06
0.06
0.06
0.06
0.07
0.04
0.06
0.05
0.04
0.04
0.07
0.07
0.07
0.04
0.07
0.06
0.07
0.07
0.06
0.04
AVG

EXCESS
CAPACITY
(GPM)

30.4
27.6
14.9
n/a
n/a
24.9
10.6
24.9
33.2
36.2
36.2
22.2
6.9
19.7
27.6
10.6
24.9
19.7
30.4
24.9
14.9
14.9
24.9
27.6
27.6
24.9
30.4
17.2
27.6
22.2
17.2
19.7
33.2
33.2
30.4
17.2
33.2
27.6
33.2
30.4
27.6
19.7
25

3-g





Table 3-1 (continued)
Flow Monitoring Results
MH 806.5 12 Inch Diameter Pipe

DATE

08-Dec
08-Dec
09-Dec
09-Dec
10-Dec
10-Dec
11-Dec
11-Dec
12-Dec
12-Dec
13-Dec
13-Dec
14-Dec
14-Dec
15-Dec
15-Dec
16-Dec
16-Dec
17-Dec
17-Dee
18-Dec
18-Dec
19-Dec
19-Dec
20-Dec
20-Dec
21-Dec
21-Dec
22-Dec
22-Dec
23-Dec
23-Dec
24-Dec
24-Dec
25-Dec
25-Dec
26-Dec
26-Dec
27-Dec
27-Dee
28-Dec
28-Dec
29-Dec

PEAK
TIME

09:49 AM
12:19 PM
05:49 AM
12:49 PM
06:19 AM
12:19 PM
11:49 AM
10:49 PM
05:49 AM
03:49 PM
03:19 AM
02:49 PM
02:19 AM
01:19 PM
09:19 AM
12:19 PM
08:49 AM
11:49 PM
05:49 AM
08:49 PM
04:49 AM
12:49 PM
06:19 AM
05:49 PM
03:49 AM
03:49 PM
07:19 AM
01:49 PM
07:19 AM
05:19 PM
03:49 AM
09:19 PM
02:49 AM
09:19 PM
03:19 AM
03:19 PM
03:19 AM
08:19 PM
12:19 AM
07:19 PM
04:49 AM
12:49 PM
02:49 AM

DEPTH
(IN)

7.63
4.93
6.63
5.63

surcharge
surcharge

6.63
5.93
5.93
5.73
5.73
6.13
6.33
6.33
6.83
5.63
7.03
5.33
6.63
5.83
7.23
6.23
6.23
5.83
5.73
5.73
5.93
5.93
6.93
6.33
7.23
5.33
5.83
5.33
5.63
5.63
5.53
5.03
5.13
5.53
6.23
5.43
5.63

FLOW
(CS)

0.83
0.61
0.67
0.58
n/a
n/a
0.67
0.57
0.57
0.58
0.58
0.59
0.62
0.62
0.70
0.58
0.73
0.59
0.67
0.57
0.76
0.60
0.60
0.57
0.58
0.58
0.57
0.57
0.72
0.62
0.76
0.59
0.57
0.59
0.58
0.58
0.58
0.61
0.60
0.58
0.60
0.59
0.58

LINE
CAPACITY

(CVS)

1.22
1.22
1.22
1.22
n/a
n/a
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22

EXCESS
CAPACITY

(CFS)

0.39
0.61
0.55
0.64
n/a
n/a
0.55
0.65
0.65
0.64
0.64
0.63
0.60
0.60
0.52
0.64
0.48
0.62
0.55
0.64
0.45
0.61
0.61
0.64
0.64
0.64
0.65
0.65
0.50
0.60
0.45
0.62
0.64
0.62
0.64
0.64
0.63
0.61
0.61
0.63
0.61
0.63
0.64
AVG

EXCESS
CAPACITY
(GPM)

189.4
295.9
268.2
310.5
n/a
n/a

268.2
316.6
316.6
312.6
312.6
307.8
292.0
292.0
252.4
310.5
236.5
304.3
268.2
314.6
220.7
299.9
299.9
314.6
312.6
312.6
316.6
316.6
244.4
292.0
220.7
304.3
314.6
304.3
310.5
310.5
308.5
298.0
300.1
308.5
299.9
306.4
310.5
293
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Table 3-1 (continued)
Flow Monitoring Results
MH 115 15 Inch Diameter Pipe

DATE

08-Dec
08-Dec
09-Dec
09-Dec
10-Dec
10-Dec
ll-Dec
11-Dec
12-Dec
12-Dec
13-Dec
13-Dec
14-Dec
14-Dec
15-Dec
15-Dec
16-Dec
16-Dec
17-Dec
17-Dec
18-Dec
18-Dec
19-Dec
19-Dec
20-Dec
20-Dec
21-Dec
21-Dec
22-Dec
22-Dec
23-Dec
23-Dec
24-Dec
24-Dec
25-Dec
25-Dec
26-Dec
26-Dec
27-Dec
27-Dec
28-Dec
28-Dec
29-Dec

PEAK
TIME

10:02 AM
12:02 PM
11:02 AM
12:02 PM
09:02 AM
12:02 PM
12:02 AM
12:02 PM
12:02 AM
12:32 PM
01:32 AM
04:02 PM
07:02 AM
12:02 PM
10:02 AM
12:02 PM
10:02 AM
12:02 PM
06:32 AM
12:02 PM
08:02 AM
12:02 PM
06:32 AM
12:02 PM
08:32 AM
12:32 PM
05:02 AM
01:02 PM
08:32 AM
12:02 PM
05:02 AM
12:32 PM
06:02 AM
05:02 PM
07:32 AM
04:02 PM
04:32 AM
08:32 PM
10:02 AM
06:02 PM
05:02 AM
02:02 PM
05:02 AM

DEPTH
(IN)

7.70
7.10
7.90
7.50

surcharge
surcharge
11.80
10.80
7.90
6.20
5.60
6.50
7.70
7.10
6.60
6.40
6.40
6.30
8.20
6.20
6.10
6.00
5.30
4.90
5.30
5.40
6.70
7.30
6.50
5.60
5.80
4.40
5.80
5.00
5.70
5.20
6.30
6.50
7.30
9.00
9.90
7.20
8.10

FLOW
(CFS)

0.75
0.73
0.78
0.72
n/a
n/a
1.38
1.24
0.78
0.77
0.80
0.76
0.75
0.73
0.75
0.76
0.76
0.77
0.83
0.77
0.78
0.78
0.81
0.82
0.81
0.81
0.75
0.72
0.76
0.80
0.79
0.84
0.79
0.82
0.79
0.81
0.77
0.76
0.72
0.96
1.11
0.73
0.81

LINE
CAPACITY

(CS)

1.54
1.54
1.54
1.54
n/a
n/a
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54

EXCESS
CAPACITY

(CFS)

0.79
0.81
0.76
0.82
n/a
n/a
0.16
0.30
0.76
0.77
0.74
0.78
0.79
0.81
0.79
0.78
0.78
0.77
0.71
0.77
0.76
0.76
0.73
0.72
0.73
0.74
0.79
0.82
0.78
0.74
0.75
0.70
0.75
0.72
0.75
0.73
0.77
0.78
0.82
0.58
0.43
0.81
0.73
AVG

EXCESS
CAPACITY
(GPM)

387.2
395.0
371.2
403.1
n/a
n/a
80.3
145.4
371.2
376.0
363.6
382.3
387.2
395.0
384.5
380.2
380.2
378.1
347.1
376.0
373.9
371.8
357.8
350.7
357.8
359.7
386.6
399.1
382.3
363.6
367.6
343.4
367.6
352.4
365.6
356.0
378.1
382.3
399.1
282.8
212.0
397.0
355.2
355
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During the significant rainfall event ofDecember 10 which measured 3.67 at the Marine Air

Station in Jacksonville, all ofthe 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, roofdrains, 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 ofsurcharge in

MH 881 (FM-3) was recorded at 17 inches. More severe surcharges were measured by FM-1 at

MH 806.5 (62 inches) and by FM-2 atMH 115 (46 inches).
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4.0 SUMMARYANDRECOMMENDATIONS

This sewer capacity study involved the flow monitoring ofthree key manholes within the

HPIA sanitary sewer system. Information was obtained which will assist in the design ofthe

proposed groundwater pump-and-treat for the Interim Remedial Action ofthe Shallow Aquifer

at the HPIA.

Under normal operating conditions, there is sufficient excess capacity in the 12-inch and

larger sewer lines to accept the anticipated additional flow of40 GPM to 160 GPM oftreated

groundwater. Based on the monitoring results, it is recommended that the 8-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 bacldlow, 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 ofthe HPIA Sewage Treatment Plant.
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APPENDIX N
AIR STRIPPER EMISSIONS REPORT





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 (I,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
Emissions Conc.
(ib/hr) (ug/l)

Stripper 60 minx 1 ib x 3.785 1
x Exhaust x hr -[---ug gal

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
(ib/hr)

4x10 -5 (Max VOC Concentration, ug/l)

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 1/4 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 shownin Table i.

Requlatory 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 85 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 Emission Rate

ib/15-min ib/hr ib/day ib/yr

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
Emission

Rate

Actual
Emission

Rate

Emission
Limit

Exceeded?

Benzene 8.1 ib/yr 2,770 ib/yr

1,2-DCE NONE

TCE 4,000 ib/yr 4,906 ib/yr

VC 26 ib/yr 130 ib/yr

YES

N/A

YES

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 thickness 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 i0 feet of screen. The 6-inch wells were

constructed of Schedule 40 PVC with the screen constructed of

continuous slot wire rapped PVC (0.020 slot size). Recovery well
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@I 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

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 Analysis

Grain size analysis was conducted on five (5) samples

representative Of 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,





and will be used to specify the well screen and sand pack for the

proposed recovery well during the design of the recovery system.
2.04 Groundwater Elevation and Product Thickness MonitQri

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 uhed 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 Analysis

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

suFervision 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





test. Following the pump test, the residual-drawdown (recovery)
rate was measured until the aquifer had reached 95% recovery.

Pump test dat 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 rang 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.i foot drawdown
of the aquifer.

Evaluating the various coefficients that were determined using
the three methods allows an estimate of aquifer characteristics for
inal design. For the purposes of final design the assumed aquifer

characteristics.are as follows:

Transmissivity: 500 gpd/ftWell Yield 3 gpmSaturated Thickness 19-22 ftRadius of influence 300-400 ft

2.06 Groundwater Samplinq and Analysi

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.





207 Engineerinq 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 other indicators of

subgrade utilities. Each monitoripg well had the following points

surveyed: top of PVC inner casing and ground elevation.
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IN-SITU PERMEABILITY TEST
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IN-SITU PERMEABILITY TEST
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