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1.0 INTRODUCTION 

,- 

Marine Corps Base (MCB) Camp Lejeune was placed on the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 (CERCLA) National Priorities List (NPL) 
effectiveNovember 4, 1989 (54 Federal Register 41015, October 4,1989). Subsequent to this listing, 
the United States Environmental Protection Agency (USEPA) Region IV, the North Carolina 
Department of Environment and Natural Resources (NC DENR), the United States Department of the 
Navy (DON) and the Marine Corps entered into a Federal Facilities Agreement (FFA) for MCB Camp 
Lejeune in 199 1. The primary purpose of the FFA was to ensure that environmental impacts 
associated with past and present activities at the MCB are &roughly investigated, and that appropriate 
CERCLA response and Resource Conservation Recovery Act (RCRA) corrective action alternatives 
are developed and implemented as necessary to protect public health and welfare, and the environment 
(MCB Camp Lejeune FFA, 1989). The fiscal year 1998 Site Management Plan for MCB, Camp 
Lejeune, a primary document referenced in the FFA, identifies 42 sites that require Remedial 
Investigation/Feasibility Study (RI/FS) activities. These 42 sites have been divided into 18 Operable 
Units (OUs). 

1.1 ODerable Unit Descrhtion 

This report describes the Varsol Investigation conducted at OU No. 15 (Sites 88). As shown on 
Figure l-l, OU No. 15 (Site 88) is located in the eastern portion of MCB Camp Lejeune. Operable 
Unit No. 15 (Site 88) is also known as “Building 25, Morale, Welfare, and Recreation Dry Cleaners”. 

1.2 Site Historv 

Five underground storage tanks (USTs) were formerly located on the north side of Building 25. These 
USTs were used to store Varsol, a dry cleaning fluid. The USTs were reportedly installed in the 
194Os, at the time the building was constructed. These USTs were used in conjunction with the dry 
cleaning operations until the early 1970s. Varsol is a petroleum-based dry cleaning fluid. According 
to one manufacturer of Varsol (Exxon), its current composition has changed since it was used at 
Site 88. Current classifications of Varsol include a Naphtha or White Spirits. Naphtha is a volatile 
petroleum distillate from gasoline fractions. White Spirits can be defined as a mixture of 
hydrocarbons derived from a petroleum source. Both Naphtha and White Spirits exhibit densities of 
less than 1.0 (i.e., less than water). Because of Varsol’s flammability, its use was discontinued in the 
1970s and replaced with tetrachloroethene (PCE). Between September 1995 and March 1996 OHM 
Remediation Services Corp. (OHM) removed the five USTs, tank contents, and contaminated soils 
adjacent to Building 25 (OHM 1996). 

1.3 Investipation Historv 

Information from the OHM tank removal report (OHM 1996) indicated that solvent related 
contamination was present in groundwater at Site 88. This information prompted a R.emedial 
Investigation/Feasibility Investigation at the site. A Remedial Investigation was conducted at 
Site 88 in two phases. The first phase, conducted in July and August of 1996, focused on defining 
the nature and extent of chlorinated solvent contamination in groundwater. The second phase, 
conducted in April and May of 1997, focused on a more complete definition of the horizontal and 
vertical extent of chlorinated solvent contamination in groundwater and soil. A draft remedial 
investigation report was issued by Baker Environmental, Inc. (Baker) in November 1997 
(Baker, 1997). 
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Tetrachloroethene (PCE) was detected during the Phase I RI in groundwater at concentrations that 
suggested that free product may be present in the subsurface at Site 88 (e.g., dissolved 
concentrations above 10% of the solubility of PCE in water). Based on that kind of information, 
Naval Facilities Engineering Service Center (NFESC) selected Site 88 as a candidate site to test an 
on-site treatment technology for surfactant enhanced aquifer remediation (SEAR). NFESC 
contracted Duke Engineering and Services (Duke [formerly Intera Incorporated]) to conduct the 
investigations necessary for the SEAR. 

To date, six phases of work have been conducted at Site 88. These phases may be summarized as 
follows: 

l 

0 

0 

0 

0 

Two DNAPL investigation phases were conducted in July and August 1997. This 
work was performed to determine the nature and extent of DNAPL at Site 88. The 
scope and findings of these investigations were detailed in a September 15, 1997 
report issued by Baker (Baker, 1997a). 

An additional investigation was conducted in November 1997. This investigation 
served to further identify the extent of DNAPL contamination and the extent and 
depth of the silt/clay layer. This investigation included the installation of 12 CPT 
borings and 18 direct-push soil borings. 

In December 1997 wells were installed for free phase DNAPL recovery, 
Partitioning Inter-well Tracer Testing (PITT), and ultimately, the SEAR. A total 
of 14 wells were installed during this effort. 

In January, 1998 a free phase DNAPL pilot recovery study was performed. This 
pilot study was conducted to determine how and at what rate DNAPL could be 
removed from the aquifer. 

A full-scale free phase DNAPL recovery was initiated in February 1998. The effort 
included pumping of groundwater and DNAPL from six wells containing DNAPL. 

During the initial DNAPL investigation it was evident that soil contamination at, and above the 
water table was present in borings in the vicinity of the former UST area. Photoionization detector 
(PID) screening of soils revealed elevated levels of total organic vapors just above the water table. 
The presence of these elevated PID readings above the water table suggests that the contaminant is 
less dense than water. Additionally, a petroleum odor was noted from these samples. This evidence, 
as well as historical information regarding product usage, suggests that Varsol was the contaminant 
observed during the DNAPL investigation. 

1.4 Varsol Investkation 

A Varsol investigation was conducted at Site 88 concurrent with the November 1997 DNAPL 
investigation and the February 1988 free phase DNAPL recovery. This Varsol investigation served 
two purposes. Firstly, this investigation examined the presence of a Varsol LNAPL. The presence 
of a Varsol LNAPL would effect the SEAR effluent treatment. Secondly, this investigation was to 
provide information for the remediation of Varsol contamination. Groundwater would be reinjected 
into the surficial aquifer as part of the SEAR. Under North Carolina law, contaminants cannot be 
reintroduced into the environment (i.e., reinjected into the aquifer). 
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The work performed in November 1997 included the installation of cone penetrometer test (CPT) 
borings and direct-push soil boings. Baker Environmental, Inc. (Baker) provided site management 
and support for the field work. Fugro, Geosciences, Inc. was contracted to complete the CPT and 
direct-push borings. The work performed in February 1998 included the sampling of groundwater 
from five PITT and product recovery wells. This summary report discusses the tasks and findings 
specific to the Varsol investigation. 
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2.0 VARSOL INVESTIGATION 

Subsurface soil samples for Varsol analysis were collected between November 13 and November 22, 
1997 during the additional DNAPL investigation work. The scope of the DNAPL investigation 
included the installation of 12 CPT borings and 18 direct-push soil borings. Samples for Varsol 
analysis were collected from selected borings. Figure 2-l shows the locations of the soil borings 
where Varsol samples were collected and Appendix A provides the boring logs for the CPT borings. 

Only one subsurface soil sample for Varsol analysis was collected during the PITT/SEAR well 
installation in December 1997. This is because the locations of the wells were in close proximity 
to many previous DNAPL investigation borings. Data from most of these well borings would not 
have provided any supplemental information on the extent of Varsol contamination. 

Groundwater samples were collected during the DNAPL recovery period to ascertain the presence 
of dissolved-phase Varsol contamination. The scope of work included collection of five 
groundwater samples from selected PITT and recovery wells. Figure 2-2 shows the well locations 
from which Varsol samples were collected. 

2.1 CPT Soil Samrdin~ 

The primary purpose of the CPT borings was to provide lithology information under the site. A 
large 20 ton track-mounted truck was used to install the CPT borings. A hydraulic press was used 
to drive a steel cone-tipped assembly through soils. Pressure sensors inside the assembly measured 
tip and sleeve resistance. This data was then transformed by an on-board computer to lithologies 
in real time. Lithologies were examined to determine the presence and thickness of the silt/clay 
layer and to select depths for soil sample collection. The truck was moved approximately one foot 
from the lithology boring to advance soil sampling borings. The same hydraulic press was used to 
drive the soil sampler. 

The secondary purpose of the CPT borings was to collect data on the extent of Varsol contamination 
through the collection and analysis of subsurface soil samples. One subsurface soil sample was 
collected for Varsol analysis from each of eleven of the twelve CPT borings. A specially adapted 
large-core sampler was used to collect samples from the CPT borings. The sampler was shorter than 
a standard large-core sampler (one foot in length). The sampler accommodated a retractable steel 
tip to obtain samples from discrete depth intervals. The target depth for the borings varied. CPT 
borings in the vicinity of DNAPL contamination did not penetrate the silt/clay layer. Other borings 
penetrated through the silt/clay layer, exceeding depths of 25 feet below the ground surface (B.S.). 
Soil samples for Varsol analysis were collected at the water tablejvadose zone interface (sample 
interval 8 to 10 feet B.S.). Soil aliquots for Varsol analysis were collected from the upper portion 
of the sample, just above the groundwater table. 

Soil samples were collected in a manner to reduce contaminant loss through sample handling. 
Subsurface soil samples for were collected in clear, acetate liners. Each end of the liner was sealed 
to so that any volatile vapors could accumulate in the headspace. Prior to sample collection, the 
headspace was screened using the PID meter. Soils were then extruded directly from the liner into 
one labeled, S-ounce clear glass jar. The samples were stored on ice, in the custody of Baker 
personnel, until they were shipped to the laboratory. Samples were shipped within 48 hours of 
collection.to Quanterra Environmental Services (Quanterra) for analysis. Samples were shipped in 
a custody-sealed cooler with a chain-of-custody and analysis form enclosed. 
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Chain-of-Custody/Analysis Request forms are provided in Appendix B. Subsurface soil samples 
were analyzed in accordance with SW846 Modified Method 8015. 

Soil investigative derived waste (IDW) was not generated from the CPT sampling or direct-push 
sampling. Additionally, all soil sample aliquots were used to fill sample jars. 

2.2 Geoprobe Soil Sam&q 

The primary purpose of these geoprobe borings was to define the extent of DNAPL contamination 
and provide additional characterization of the DNAPL. The secondary purpose of these borings was 
to also define the extent of Varsol contamination. A Geoprobe sampling assembly, mounted on a 
small golf-cart styled vehicle, was used to advance these soil borings. Soil samples were collected 
using a macro-core sampler capable of sampling discrete depths. The target depth for the borings 
was approximately 20 feet below the ground surface (B.S.); at the top of a silt and clay layer. Soil 
samples for Varsol analysis were collected just above the water table (from the 7 to 9 foot B.S. 
sample interval). 

Soil samples were collected in a manner to reduce contaminant loss through sample handling. 
Subsurface soil samples for were collected in clear, acetate liners. Each end of the liner was sealed 
to minimize volatile organic vapor loss. Soil samples for Varsol analysis were extruded directly 
from the liner into one labeled, 8-ounce clear glass jar. The samples were stored on ice, in the 
custody of Baker personnel, until they were shipped to the laboratory. Samples were shipped within 
48 hours of collection to Quanterra for analysis. Samples were shipped in a custody-sealed cooler 
with a chain-of-custody and analysis form enclosed. Chain-of-Custody/Analysis Request forms are 
provided in Appendix B. Subsurface soil samples were analyzed in accordance with SW846 
Modified Method 80 15. 

Minimal IDW was generated during this phase of the investigation. Soils in the extruded liners that 
were not used for sample collection were placed into one 55-gallon DOT-approved drum. The drum 
was labeled and stored on site until the December well installation phase of work. 

2.3 Groundwater SamDlinz 

Groundwater samples were collected for the purpose of identifying the presence of Varsol 
contamination in shallow groundwater. Groundwater samples for Varsol analysis were collected 
on February 17, 1998 from wells 88-HC02, 88-EX02, 88-EX05, 88-RW03, and 88-RW06 
(Figure 2-2). 

Groundwater samples were collected in a manner to insure that a representative sample would be 
collected. Low-flow purging and sampling methodologies were used. A peristaltic pump was used 
to purge and collect the groundwater. The pump intake was placed approximately 2 feet below the 
water level in each well. A pumping rate was selected that minimized drawdown (i.e., less than 
1 foot). These pumping rates ranged from 600 mL/min to 900 mL/min. Purging was completed 
when three consecutive readings for conductivity were within lo%, pH readings were within 0.1 SU, 
and the turbidity was less than 10 NTU, or showed no improvement. A minimum of three well 
volumes were purged before samples were collected. Groundwater purge records are included as 
Appendix C. 
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Groundwater samples were collected in a manner to reduce contaminant loss through sample 
handling. Goundwater samples were collected immediately after purging and placed directly into 
two labeled, 1 liter amber glass containers. The samples were stored on ice, in the custody of Baker 
personnel, until they were shipped to the laboratory. Samples were shipped within 48 hours of 
collection to Quanterra for analysis. Samples were shipped in a custody-sealed cooler with a 
chain-of-custody and analysis form enclosed. Chain-of-Custody/Analysis Request forms are 
provided in Appendix B. Groundwater samples were analyzed in accordance with SW846 Modified 
Method 8015. 

2.4 Subsurface Soil SamDIiup Results 

The analytical results indicate the presence of Varsol contamination in subsurface soil samples. 
Table 2-l contains a summary of the analytical results from the soil sampling. The samples 
exhibiting the presence of Varsol are located around the former UST area, including areas under 
Building 25 (Figure 2-I). The sample from boring 88IS30 exhibited the highest concentration of 
Varsol (4,900 mg/kg). The sample from boring 88-RW03 exhibited the second highest 
concentration of Varsol(3,600 mg/kg). 

The estimated extent of Varsol contamination in subsurface soil is also presented on Figure 2- 1. 
Both quantitative analytical data and qualitative PID data were used to estimate the extent of 
contamination. The analytical data show that subsurface soil Varsol contamination is present in the 
vicinity of the former UST area, northeast of that area (at 88-1s 17), and also under Building 25. The 
highest levels of Varsol contamination is observed under Building 25. Contamination appears to 
dissipate between borings 88-RW03 and 88-IS30 and the southernmost row of CPT borings. The 
PID data can be used to better estimate where the Varsol contamination dissipates. It is considered 
that Varsol contamination is represented by elevated PID readings in soil above the groundwater 
table (6 to 8 feet B.S.). PID readings from Phase I DNAPL Investigation borings 88-IS04, 88-ISO5, 
and 88-IS09 (Appendix A) suggest that contamination (represented by total organic vapors) 
diminishes to nondetectable levels between 88-IS09 and 88-IS04. The boring log for 88-IS04 
indicates that the PID readings are at background levels. 

2.5 Groundwater Samnliuv Results 

The analytical results indicate the presence of Varsoi contamination in groundwater. Table 2-2 
contains all analytical results form the soil sampling. The samples exhibiting the presence of Varsol 
are located around the former UST area, including areas under Building 25 (Figure 2-2). 
Groundwater contamination appears at the highest concentrations at wells 88-RW03 (3,600 ug/L) 
and 88-RW06 (4,900 pg/L), underneath Building 25. 

The presence of a light non-aqueous phase liquid (LNAPL) was also investigated. Several 
groundwater wells installed in December 1997 were double screened to be used for possible Varsol 
recovery. These wells include 88-HCOl, 88-HC02,88-IN01 through IN03, and 88-RW03 through 
88-RW05. During the December 1997, January and February 1998 work, water and NAPL levels 
were monitored. Varsol is less dense than water and will float as an LNAPL. The presence of 
LNAPL was not observed during the monitoring of water and NAPL levels. This evidence that 
suggests free phase LNAPL is not present at Site 88. 
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3.0 INVESTIGATION-DERIVED WASTE MANAGEMENT 

Investigation-derived waste (IDW) includes. Soil IDW is currently being stored in a rolloff located 
at Site 88. The soil was placed in 1 DOT approved 55-gallon drum. Subsequent to this 
investigation, additional groundwater wells were installed at Site 88. A 22 cubic yard roll-off box 
was mobilized to the site for storage of drilling cuttings. At the direction of Baker personnel, the 
soil from the drum was placed in the roll-off box. Additional wells are anticipated to be installed 
at Site 88 after the free-phase DNAPL recovery. Soil cuttings from these wells will also be placed 
in the rolloff box. Upon well installation completion, soil samples will be collected to characterize 
the soil for proper disposal. 

Investigation-derived waste (IDW) also includes groundwater. The groundwater IDW was stored 
in an 8,800 gallon tanker trailer, which also stored well development water. Prior to the start of the 
DNAPL recovery, a sample of the development and purge was collected to determine if it could be 
treated at the Lot 203 groundwater treatment plant. The analytical results from this sample are 
presented in Appendix D. Personnel from OHM gave Baker approval, based on the analytical 
results, to dispose groundwater from the tanker to the Lot 203 treatment plant. An OHM vacuum 
truck was used to transfer the water from the tanker to the treatment plant. 
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TABLE 2-I 
ANALYTICAL RESULTS 

VARSOL IN SUBSURFACE SOIL SAMPLES 
CTO-0356 OPERABLE UNIT NO. I5 (SITE 88) 

MCB. CAMP LEJEl 

Sample ID 

IR88-CPTOI-01 
I R88-CPT02-01 
IR88-CPT03-01 
IR88-CPT04-01 
IR88-CPT05-01 
IR88-CPT06-01 
IR88-CPT07-01 
IR88-CPT08-01 
IR88-CPT09-01 
IR88-CPTI O-01 
IR88-CPTI I-01 
IR88-ISI4-01 
IR88-ISI5-01 
IR88-ISI6-01 
IR88-ISI7-01 
IR88-ISI 8-01 
IR88-ISI9-01 
IR88-IS20-01 
IR88-IS21-01 
IR88-IS22-01 
IR88-IS2501 
IR88-lS27-01 
IR88-IS28-01 
IR88-IS29-01 
IR88-IS30-01 
IR88-IS31-01 
IR88-RW03-98A 

Notes 

Date 
Sampled 

I I /I 5197 
I I /I 5197 
I I /I 5197 
I I /I 5197 
I I /I 5197 
I I /I 5197 
I I /I 5197 
I I /I 5197 
I I /I 5197 
I I /I 4197 
11/15/97 
I I II 8197 
I I /I 8197 
I I /I 9197 
I I /I 9197 
I I /I 9197 
I I /I 9/97 
I I /I 9f97 
I I /20/97 
I I I20197 
I I/21/97 
I I/21/97 
II/21/97 
I II22197 
I I I22197 
I I I22197 
1215197 

feet 

SE, NOR1 
Sample 
Interval 

(ft bgs)“’ 

8-9 ft 
8-9 ft 
8-9 ft 
8-9 ft 
8-9 ft 
8-9 fl 
8-9 ft 
8-9 ft 
8-9 ft 
8-9 ft 
8-9 ft 
8-9 ft 
8-9 ft 
8-9 ft 
8-9 ft 
8-9fi 
8-9 ft 
8-9 fi 
8-9 ft 
8-9 ft 
8-9 ft 
8-9 ft 
8-9 ft 
8-9 tl 
8-9 ft 
8-9 ft 
8.5 ft 

w grouna surrace 
(2 

(9) Not Detected 
‘) milligrams per kilogram .-. 

CAROL11 
Jnalytical 

Result 
(mg/kg)(‘) 

ND@’ 
ND 
280 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
880 
ND 
130 
ND 
27 

200 
ND 
ND 
ND 
69 

4,900 
ND 

3,600 

4 
Detection 

Limit 

OwYkg) 
I2 
I3 
I2 
I2 
I2 
13 
I2 
II 
I2 
I2 
I2 
I2 
I2 
I3 
I3 
I3 
I3 
I3 
I3 
I3 
I3 
I2 
I3 
I3 
I3 
I3 

580 



TABLE 2-2 
ANALYTICAL RESULTS 

VARSOL IN GROUNDWATER SAMPLES 
CTO-0356 OPERABLE UNIT NO. 15 (SITE 88) 

MCB, CAMP LEJEUNE, NORTH CAROLINA- 
Analytical Detection 

Sampled (ug/L)(‘) (ug/L) 
IR88-RW06-98A 2/l 7198 4,900 200 I IR88-RW03-98A IR88-EX02-98A IR88-EX0598A 2/l 2/l 2l17l98 7198 7198 7IlOO 3,300 360 200 200 200 

(2) Not detected’ 
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1 
Key To Soil Classification and Symbols 

SOIL plP$ 
(Shown in Symbol Column) 

Sand silt 

SAMPLE TYPC 
(Shown in Samples Column) 

. * 

Sandy Silty CWv Undisturbed Rock Core Split Spoon No Recovery 
Predominant Type Shown Heavy 

TERMS OESCRiBlNG CONSISTENCY OR CONOfTiON 

COARSE GRAINEO SOILS (Major portion Retained on No. 200 Sieve) 
fnduder (1) dean gravels and sand described as fine, medium or course, depending on distribution of. grain sizes (2) siity or clayey gravels and 
sands and (3) fine grained low plasticity soils (Pl < 10) such as sandy silts. Condition is rated according to relative density, as determined by lab 
tests or estimated from resistance to sampler penetration. 

Descrtmive Term Penetration Resistance* 
Loose O-10 
MediumDense _ 10-30 
Dense 30-50 
Very Dense Over50 

Relative Density 
oto40% 

4oto70% 
70 to 90% 

90 to 100% 

l Blows/Foot, 140# Hammer, 30’ Drop 

FINE GRAJNEO SOILS (Major Portion Passing No. 200 Sieve) 
,4dudes (1) inorganic and organic silts and days, (2) sandy, grave& or silty days, and (3) cfayey sifts. Consistency is rated according to shearing 
strength, as indicated by penetrometer readings or by unconfined compression tests for soils with PI, 10. 

Descriptive Cohesive Shear Strength 
Tons/Souare Foot 

Less Than 0.125 
0.125to 0.25 
0.25 to 0.50 
0.50 to 1 .w 
1 .oo to 2.ocl 
2.00 and Higher 

Term 
Very Soft 
soft 
Fiml 
stiff 
Very Stiff 
Hard 

Note: Sliiensided and fissured day may have lower unconfined compressive strengths than shown above because of planes of weakness or 
shrinkage cracks: consistency ratings of such soils are based on hand penetrometer readings. 

TERMS CHAFKZERIZING SOIL STRUCTURE 

Parting: 
SWll: 
Layer. 
FlSSUfd: 

paper thin in size 
l/8’ to 3’ thick 
greater than 3 
containing shrinkage cracks, frequently filled with 
fine sand or silt, usually more or less vertical 

Roccuiated: 

Siickensided: 

pertaining to cohesive soils that exhibit a loose 
knit or flakey structure 
having inclined planes of weakness that are 
stick and glossy in appearance. 

Deoree of Slickensided Development 
sensrwe: 

Interbedded: 

Luninated: 

CS4UBOU0: 

Well Graded: 

Poorty Graded: 

pertainrng to conesrve soes tnat are subject to 
appreciable loss of strength when remolded 
composed of alternate layers of diierent soil 
types 
composed of thin layers of varying color and 
texture 
containing appreciable quantities of calcium 
carbonate 
having wide range in grain sizes and substantial 
amounts of ail intermediate partide sizes 
predominantly of one grain size, or having a 
range of sizes with some intermediate size miss- 
ing 

Slightly Siickensided: 

Moderately Siickensided: 

Extremely Sfickensided: 

intensely Siickensided: 

sticker&es present at intervals of 1’ to 
2’, soil does not easily break along 
these plates 
siickensides spaced at intervals of 1’ to 
2’, soil breaks easily along these planes 
continuous and interconnected sficken- 
sides spaced at intervals, of C to 12’, 
soil breaks along the slickensides into 
pieces 3’ to c in size 
siickensides spaced at intervals of fess 
than 4.. continuous in ail directions; sOi1 
breaks down along planes into nodules 
l/4’ to 2 in size. 
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FRICTION, TSF TIP RESISTANCE, TSF RATIO (X) 

JOB NUMBER: 97-7257 CPT NUMBER: 01 DATE: 11-13-1997 
ELEVATION: 0.00 CONE NUMBER: F7.5CKEV611 PLATE: 1 OF 1 

FUGRO GEOSCIENCES.INC 



FRICTION, TSF TIP RESISTANCE, TSF RATIO (%) 

JOB NUMBER: 97-7257 CPT NUMBER: 02 DATE: 11-13-1997 
ELEVATION: 0.00 CONE NUMBER: F7.5CKEV611 PLATE: 1 OF 1 

FUGRO GE0SCIEtiCES.M 
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ANALYSIS REQUEST AND R~~~~~;~Document No, 3 7 4 0 

Sal5 Middlebrook * 
lcnoxvule,T.enMYx 37921 CHAliU OF CUSTODY RECORD* Pa@ 1 of & 

(4?3) f8b6(01 

Project Name/No. 1 Sl*iE @ b& t&‘@q Samples Shipment D&e 7 NC\l. \y, lc391 Bill to:5 PI. lb8hW-J 3 
, --R 

nple Team Members 2 M. paled Lab De&n&on 6 K*~~~ILLE 1 Td d 

Profit Center No. .f-_s’Lg Lab Con&& 9 % we c ‘I’J,+E;) 8 
” 

Project Manager, 4 rr, Fjmi9+tJ Project Contact/Phone I2 @?%k@%?? Report to.~o M. &f?~whti i 

Purchase Order No. 6 aO-%dJ ‘em3 sa?s 
2 

Cacrier/Waybill No., Y 

i 
----- H 

dkion on 21 I Disposal 22 

(Signature/Affiliation] 

Comments: 29 
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%oject Name 5lTF I39 O/W- I rJC@T, Project No. CT0 ‘. 3-59 

Reference Document Noh30 w 3740 . 
Page 2 of z 

Samples Shipmant Date 

Sample 14 I Samde 15 
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fi%?“” Reference Document No. 3 7 4 1 

115 Middlebmok Pike CHAIN OF CUSTODY RECORD* Page 1 of 2 * khoxdle, Tennesee 37921 

ProieiiTJ~~No. -!zwi!T~-- Samples Shipment Date .??!!?!T!!~,.-!!@?-- Bill to:5 Me fhp?bAtd-. __-- 

Samole Team Members %!!..~&~k~ Leb Destination 8 ~~~~LcG+I!%!- 
..--_.-- 

Profit Center No .! . - $!~ti Lab Contact %k???$!%!kf-..~ - 

Project Manager?!?~ pAmA+4 Project Contact/Phone lal?.!&?E!~--..-- Mb IN F7isAPf _--- _-a 
Purchase Order No. 6 

Report to: lo 

_.~-- Cacrier/Waybill No. 13SZS31353T4 Fep-H .---..,-z-a--,.. 

Comments: 29 
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ANALYSIS REQUEST AND Reference Document Noa30 374 1 

5815 hilddtebmok Pike 
Knoxville, Tamesee 37921 CHAIN OF CUSTlW Y RECORD (cont.)* Page_Zof 2 

p;:;;;fJ Sl’mB8‘ - Pt4x CT0 - 356 Project RI. Samples Shipment Date %I* 19: 1v 

Requested Testing 20 
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5815 Mlddlrbmok Plkc 

Kn0xvue~~lue~3379t1~ CHAIN OF CUSTODY RECbiirD* Page 1 of 2 

Project Name/No. 1 slG68 p& W&f* Samples Shipment Date _’ Mo\I+ c!.[. (m . _-__ - _...._..__ -_- __._ - _ 8ill tt3:5 h- %WJ~J es- 

lple Team Members _ 2 t-l DG3tj& Lab Destination e w($l<:JlW! qJ - Q 

Profit Center No..~..,%&. __- Lab Contact 93 a ~L~f~~‘?4 
--..-.-e-- 

Project Manager4 f’f . vgytiW Project Contact/Phone --.-L-----...-.-- l2 M ijArnhfJ .- Report b:‘O pvI* BJWYAFJ a- 
Purchase Order No. !!d$%. _.__ ?:-2: .-__.__ - Cwier/Waybill No. .!%&E??%&@@?6 .- ------m 
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ANALYSIS REQUEST AN0 Reference Document No? gd2 
CHAIN OF CUSTODY RECORD (cont.)* Page&of 2 
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i Baker Environmental, Inc. 
~ AIrpntOlfkePuk,Eld~3 

420 Rower Road 
Cormpalis, PAlSlOU 
412.269aOO 
412.2694097(fu) 

Lab and BOA #: Qwd- 

Matrh Type 

Sample Sample oB (‘)cOM 
Number Date Time Location o) o 

x3- PI lf~Zl#9 m!T so 

i329-9 I ., l/p2 0840 I 

.I 

CHAIN-OF-CUSTODY RECORD I I 
F Analytical Methods Analytical Methods 

I I 
Number of Container(s) Number of Container(s) 

I ’ I I I I I I 

Time: 
Time: 

Relinquished By: Date: Time: 
Received By: Date: Time: 
Shipped by (check one): Hand 0 Overnight 0 Other 0 

White-Return with analytical results; Yellow - Laboratory Copy; Pink - Field Copy 

, . 

Sample Stored at 4 Degrees C: YdSl No0 
Chain-of-custody seal on cooler: Yesa N r: 

zl!lt 
No0 

Analysis turnaround: Priority 81 2 hrs. Regul= 0 
See Work Order 
Set? Analysis Request Form 23 

Sample Disposal Return to Baker q 
NOTES: A&ye IL&!: Lab Diy&f,B \ c, 
(I) A -Air 

QN - Groundwater it 
-SubSurfaceSoil o oB 
- Surface Water - Grab 

L -Leachate w -Waste COM - Composite 
s -Spring WP -Wipe 0 P - Plastic 
SS - Surface Soil w - Wastewater 

0 - Glass 

Courier Name: Foci- e% 
Courier Pickup Number: 525313517 \ 

File Name: 1 -- 

Relinquished By: Date: 
Received By: Date: 
Shippedby (check one): Hand 17 Overnight q Other 0 

Remarks 



c, lb ,‘i 1’ ANALYSIS RECr, Reference Document NL 
s&i5 Middlebrook Pie 

Knokville, Tennessee 37921 CHAIN OF CUSTODY RECORD* Page 1 of F 
(423) 588-6401 

Project Name/No. _. I v’!%bL ~@$&7”t;p47r&&mples Shipment Date z z -. 
fl 2 i 8 48 Bill toI5 YY - %vqWA!J -- , !? 

Sample Team Members.* Ey * RyoHd :_ Lab Destination 8 \“c;*xq i di. f~= 2 -- 

Profit Center No. .%.-sFfl Lab &,,tact 9 1. t-?=:‘I(ljddkf 
______--- a, 

00 __--- 

Project Manager- 4 vy>* ~fi~~h~ Project Contact/Phone ‘* - ~eportto.10 'M, RFbAJJ 
--3 

Purchase Order No. ’ Cayrier/Waybill No. ’ 3Tep-c6 
-2 

E 
Required Report Date M-P .-___. .._ _ -- .._ - -.- 

nature/Affiliation 

2. Reiinquished by 
[Slgnature/Affhatmj 
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QUANTERRA INCORPORATED 
P-+ 

PRELIMINARY DATA SUMMARY 

__c-__-_-_----------------------------------------------------------------------------------- 

The results shown below may still require additional laboratory review and are sub,ject to 
: .ohange . Actions taken based on these results are the responsibility of the data user. 
.'__--_---_-__---_----------------------------------------------------------------------------- : ." Baker Environgental, Inc. PAGE 1 

.: Lo&#: H8E3070115 Camp LeJeune Date Reported: Z/10/98 
Project Number: CTO-356 

REPORTING ANALYTICAL 
PARAMETER RESULT LIMIT UNITS METHOD 

Client Sample ID: IR88-TNKOl-98A 
Sample 8: 001 Date Sampled: 02/06/98 13:00 Date Received: 

Trace Inductively Coupled Plasma (ICP) Metals 
Arsenic ND 0.010 
Lead Nb' 0.0030 
Selenium ND 0.0050 
Thallium ND 0.010 

Inductively Coupled Plasma (ICP) Metals 
Silver ND 0.010 
Aluminum 1.8 0.20 
Barium ND 0.20 
Beryllium ND 0.0050 
Calcium 22.7 5.0 
Cadmium ND 0.0050 
Cobalt ND 0.050 
Chromium ND 0.010 
Copper ND 0.025 
Iron 0.57 0.10 
Potassium ND 5.0 
Magnesium ND 5.0 
Manganese 0.063 0.015 

i Nickel Antimony Vanadium Sod im ND ND ND 11.5 5.0 0.040 0.060 0.050 
Zinc 0.049 0.020 

Mercury in Liquid Waste (Manual Cold-Vapor) 
Mercury ND 0.00020 

Volatile Organics by GC/MS 
Chloromethane ND 200 
Bromomethane ND 200 
Vinyl chloride ND 200 
Chloroethane ND .200 
Methylene chloride 140 B 100 
Acetone ND 1000 
Carbon disulfide ND 100 

(Continued on next page) 

WL 
w/L 
mg/L 
WL 

w/L 
w/L 
wr/L 
mg/L 
xl/L 
w/L 
WL 
WL 
w/L 
w/L 
w/L 
v/L 
WL 
v/L 
mm 
mg/L 
w/L 
mg/L 

v/L 

WL 
XT/L 
&l/L 
WL 
ug/L 
WL 
%J/L 

02/07/98 Matrix: WATER 

In Review 
SW846 GOlOA 
SW846 6010A 
SW846 6010A 
sW846 6OlOA 

In Review 
SW846 6OlOA 
SW846 6tllOA. 
SW846 6010A 
SW846 6010A 
SW846 6010A 
'SW846 6010K 
SW846 6OlOA 
SW846 6OlOA 
SW846. 6010h 
SW846 6010B 
SW846 6010A 
SW846 6010X 
SW846 60108 
SW846 6OlOA 
SW846 6010A 
SW846 601OA 
SW846 6010A 
Sti846 6010A 

In Review 
SW846 747OA 

In Review 
SW846 82608 
SW846 0260A 
SW846 826C)A 
SW846 8260A 
SW846 826OA 
SW846 826UA 
SW846 82 60A 



QUANTERRA INCORPORATED 

,"eL" PRELIMINARY DATA SUMMARY 

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

me results shown below may still require additional laboratory review and are subject to 
change. Actions taken based on these results are the responsibility of the data user. 
--------------------------------------------------------------------------------------------- 

Baker Environmental, Inc. PAGE 2 
,$ cot * : H8B070115 Camp LeJeune Date Reported.: Z/10/98 
,' Project Number: CTO-356 

REPORTING ANALYTICAL 
PARAMETER RESULT LIMIT UNITS METHOD 

. t  

g Client Sample ID: IR88-TNKOl-98A 
Sample #: 001 Date Sampled: 02/06/98 13:OO Date Received: 

: 
volatile Organics by GCjMS 

l,l-Dichloroethene 
-l,l-Dichloroethane 
1,2-Dichloroethene 

(total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 

./--- 1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
Z-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene. 
Ethylbenzene 
Styrene 
Xylenes (total) 

ND 100 
ND 100 
250 100 

24 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
130 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
93000 E 
ND 
ND 
ND 
ND 
ND 
ND 

100 
100 
500 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
500 
500 
100 
100 
100' 
100 
100 
100 
100 

WL 
w/L 
W/L 

ug/L 
w/L 
w/L 
WL 
w/L 
WL 
w/L 
w/L 
WL 
xl/L 
w/L 
xl/L 
%3/L 
ug/L 
w/L 
w/L 
w/L 
WL 
w/L 
w/L 
WL 
w/L 
ug/L 

02/07/98 Matrix: WATER 

In Review 
SW846 026021. 
SW846 82608 
SW846 8260A 

SW846 8260A 
SW846 82608 
SW846 82608 
SW846 82602~ 
SW846 82608 
SW846 8260h 
SW846 82602~ 
SW846 82608 
SW846 82608 
SW846.8260k 
SW846 826OA 
SW846 82608 
SW846 826OA 
SW846 f3260h 
SW846 82608 
SW846 8260A 
SW846 826Oi9 
SW846 82608 
SW846 82608 
SW84fi 8260;4 
SW846 82608 
SW846 82608 
SW846 826Oh 

B tIcKhod blanlc cmraainarlon. ThC asociatcd ticthad blti cxmtains the tarpct analYtC et -a rCDOrtE)blC ICVCl. 

J . Erti-ted ronrlt. Result is less than PL. 

t t6ticmt-a-i recult. KewIt concenrration exceeds pn calibrarion range. 

Volatile Organics by GC/MS 
Tetrachloroethene 

In Review 
110000 D 6200 ug/L SW846 8260A 

,f+--h D ibsult MS obtained from the analvsi6 of a dilution. 

(Continued on next page) 
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QUANTERRA INCORPORATED 

r-4 PRELIMINARY DATA SUMMARY 

/ 
-w--s------ __--_-________-_--______________________------------------------------------------ 

: The results shown below may still require additional laboratory review and are subject to 
', change. Actions taken based on these results are the responsibility of the data user. 

-__-__-__-_-----_--_------------------------------- --_-------_--_--_-_-____________________-- 
Baker Environmental, Inc. PAGE 3 

Lot #: H8B070115 Camp LeJeune Date Reported:. Z/10/98 
Proje.ct Number,: CTO-356 

REPORTING ANALYTICAL 
PARAMETER RESULT LIMIT UNITS METHOD 

Client- Sample ID: IR88-TNKOl-98A 
Sample #: 001 Date Sampled: 02/06/98 13:OO Date Received: 02/07/98 .Matrix: WATER 

.-. 
E;xtractable Petroleum Hydrocarbons 

Varsol 4000 200 ug/L 
In Review 

SW846 8015 MOD 
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