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1.0 Introduction

This Work Plan describes the proposed groundwater treatability study to be conducted at
Site 47, within the Stripper Barn area of Operable Unit 1 (OU1) at the Marine Corps Air
Station Cherry Point (MCAS Cherry Point), near Havelock, North Carolina. The treatability
study is being proposed as an Interim Remedial Action (IRA) at the site, consisting of
enhanced, in-situ bioremediation of volatile organic compounds (VOCs) in the groundwater
plume underlying the Stripper Barn. Groundwater contamination in the vicinity of the
Stripper Barn consists of commonly used industrial solvents (1,1,1-trichloroethane [1,1,1-
TCA}, tetrachloroethene [PCE], and trichloroethene [TCE]), their anaerobic breakdown
products (1,1-dichloroethane [1,1-DCA], 1,1-dichloroethene [1,1-DCE], 1,2-dichloroethene
[1,2-DCE], and vinyl chloride [VC]), and some benzene, toluene, ethylbenzene, and xylene
(BTEX). The chlorinated solvents, referred to in the Work Plan as chlorinated volatile
organic compounds (CVOCs), are the principle contaminants of concern for this treatability
study. The study will be performed to evaluate the effectiveness and implementability of

treating these CVOCs by injecting Hydrogen Release Compound (HRC®) into the
subsurface to enhance anaerobic biodegradation of CVOCs in the groundwater by
indigenous microorganisms.

The overall project goal is to conduct a field treatability study designed to bioremediate
CVOCs in the principal contaminant plume at Site 47 to levels consistent with the treatment
goal. The primary project treatment goal is a total VOC concentration less than 1 milligram
per liter (mg/L).

The specific objectives of the treatability study at Site 47 are to:

e Establish a system of groundwater monitoring wells for the treatability study and
conduct an initial round of sa~ ~ling and analysis (VOCs and other pertinent
parameters) immediately prior to HRC injection to determine baseline water quality and
conditions,

e Develop an injection grid plan and inject HRC into the target groundwater
contamination plume within the upper Surficial Aquifer to enhance the anaerobic
bioremediation of CVOCs,

e Conduct groundwater monitoring at selected intervals to track changes in VOC
concentrations and other parameters over time, and

s Perform data analysis and interpretation to evaluate the effectiveness and progress of
bioremediation.

This Work Plan is divided into five sections. The remainder of Section 1 describes the site
location, general site hydrology, and environmental history of MCAS Cherry Point, OU1,
and the Stripper Barn area. Section 2 presents the results of the data acquisition (DA) field
investigation conducted in March 2000 on which this treatability study is based. Section 3
presents an analysis of enhanced bioremediation alternatives and the rationale for the
chosen alternative. Section 4 presents the technical approach for the treatability study,
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1.0 — INTRODUCTION

including the application of HRC; groundwater monitoring, sampling, and analysis to
determine the effectiveness of remediation; data analysis, interpretation, and reporting; and
management of residuals. Section 5 lists the references cited in this Work Plan.

1.1 Site Location

MCAS Cherry Point is part of a military installation located in southeastern Craven County,
north of Havelock, North Carolina. The MCAS is located on an 11,485-acre tract of land
bounded on the north by the Neuse River estuary, on the east by Hancock Creek and on the
South by North Carolina Highway 101. The irregular west boundary lies approximately
0.75 miles west of Slocum Creek.

Operable Unit 1 (OU1) is an industrial area in the southern portion of the Air Station that
was commissioned in 1942. OU1 covers 565 acres and is bounded to the northwest by “C”
Street, to the southwest by the East Prong of Slocum Creek, to the southeast by Runway 5
and to the northeast by Sixth Avenue. It consists of five general areas: the Naval Aviation
Depot (NADEP); Sandy Branch Landfill (Site 16); the Industrial Wastewater Treatment
Plant (IWTP); the Defense Reutilization and Marketing Office (DRMO); and several support
facilities including office and warehouse buildings, a gasoline station, and automobile and
airplane maintenance shops. The ground surface in this area is relatively flat with an
elevation that ranges from 18 to 24 feet above mean sea level (msl).

Site 47 is the Industrial Area Sewer System. Portions of the Site 47 sewer system are located
beneath and around the Stripper Barn (Site 92) and in the vicinity of the former plating shop
(Site 51). For the purposes of this project, these sites will be referred to as the Stripper Barn
area, as presented in Figure 1-1.

1.2 General Site Hydrogeology

The facility is underlain by four non-saline ~uifers composed primarily of sand and sandy
limestone to a depth of approximately 500 teet. These aquifers from the shallowest to the
deepest are the Surficial Aquifer, the Yorktown Aquifer, the Pungo River Aquifer, and the
Castle Hayne Aquifer (used for industrial or potable water). Below a depth of 500 feet, the
aquifers become saline. Four Confining Units separate the aquifers beneath the facility: the
Yorktown Confining Unit, the Pungo River Confining Unit, the Upper Castle Hayne
Confining Unit, and the Lower Castle Hayne Confining Unit. The scope of this IRA for this
site is limited to the Surficial Aquifer. For this project, the Surficial Aquifer has been
divided into two components, specifically the upper Surficial Aquifer and the lower
Surficial Aquifer. The boundary between the upper Surficial Aquifer and the lower
Surficial Aquifer is defined by a gradational contact in a coarsening-downward sequence.
The upper Surficial Aquifer extends from the water table (approximately 7-10 feet below
ground surface [bgs]) to approximately 35 feet bgs. The lower Surficial Aquifer extends
from approximately 36 feet bgs to the top of the Yorktown Confining Unit, which ranges in
depth from approximately 46 to 50 feet bgs at OU1.

1-2 WDC003670334.ZIP2/kTm



1.0 — INTRODUCTION

1.3 Environmental History
1.3.1 MCAS Cherry Point

Environmental investigations have been conducted at MCAS Cherry Point under several
regulatory and Navy programs. Initially, the investigations were conducted under the
Navy Assessment and Control of Installation Pollutants (NACIP) Program. The NACIP
Program was developed under the Comprehensive Department of Defense Installation
Restoration (IR) Program, which was modeled after the U.S. Environmental Protection
Agency (EPA) Superfund Program, authorized by the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) in 1980. An Initial Assessment
Study (IAS) was conducted in 1983 as the first step in the NACIP Program, and it identified
14 suspect sites that required further investigation. Investigation activities were conducted
at several of these sites in the mid-1980s to determine through sampling and analyses
whether specific contaminants existed at concentrations considered to be hazardous.

In 1988, the EPA performed a Resource Conservation and Recovery Act (RCRA) Facility
Assessment (RFA) at MCAS Cherry Point, the first step under the RCRA corrective action
process. The RFA identified 114 solid waste management units (SWMUs) and 2 areas of
concern (AOCs). In 1989, the Navy entered into a RCRA Administrative Order on Censent
with EPA to perform a RCRA Facility Investigation (RFI) at 35 of the 114 identified sites,
including all sites that were being investigated as CERCLA sites under the Navy’s IR
Program. In 1994, MCAS Cherry Point was scored and ranked by EPA for inclusion on the
National Priorities List (NPL) as a CERCLA Superfund site. Because of the NPL listing and
the Consent Order, ongoing IR investigations are being conducted to meet the requirements
of both RCRA and CERCLA.

13.2 OuUt

In order to provide an efficient grouping of related sites, representatives of MCAS Cherry
Point, Atlantic Division (LANTDIV), U.S. EPA, the State of North Carolina, and Halliburton
NUS Corporation organized the sites into thirteen Operable Units. The rationale behind the
organization of the sites into Operable Units is contained in the MCAS Cherry Point
Installation Restoration Site Management Plan (LANTDIV, 3rd Quarter, Fiscal Year 1993).

Eight sites within OU1 were identified in the 1989 Consent Order. Additional sites and
Points of Environmental Interest (POEIs) were identified since the Consent Order, including
six sites that were identified as part of the Base Realignment and Closure (BRAC) program
within OU1. There are many underground storage tanks (USTs) located within OU1 that
are being addressed under the Air Station UST program.

In OU1, the most prevalent contaminants in groundwater are benzene and CVOCs. In
particular, TCE, VC, and 1,2-DCE are present throughout OU1. Miscellaneous other VOCs
exist in some of these areas.

In addition to the enhanced bioremediation IRA planned for the Stripper Barn area, the
following steps have been taken to address remediation of these other portions of the OU1
plume:

WDC003670334.ZIP/2/KTM 13



1.0 — INTRODUCTION

e Hanger 130 Bldg. 3996: Product Recovery

e Building 137: Product Recovery

e Tank Farm C: Product Recovery

e Hanger 133: Product Recovery

¢ NADEP Central Hotspot: Groundwater Pump and Treat
e Site 16: Air Sparging/Vapor Extraction

Figure 1-2 shows where the enhanced bioremediation IRA at the Stripper Barn area is
located relative to the other remediation systems. Tetra Tech NUS (TTNUS) is planning a
Remedial Investigation and Feasibility Study (RI/FS) for the entire OU1 to begin in the near
future. Investigation activities described in this Work Plan will be coordinated with TTNUS,
and the results of the IRA will be used in the development of an overall remedy for OU1.

1.3.3 Stripper Barn area

Building 137, which measures 1,200 ft by 700 ft, was originally constructed in 1943 to serve
as a corrosion control and clean shop. It has also housed a components shop, nonmetal
fabrication and manufacturing shops, turbine accessories shop, engine test cell, metal
components shop, engineering laboratory, and an aircraft rework shop. The Stripper Barn
is located within the NADEP at the north end of Building 137. The groundwater plume at
the Stripper Barn resides beneath three IR sites:

¢ Site 47 (Industrial Area Sewer System): Site 47 onlv encompasses the industrial sewers
within OU1.

e Site 51 (Building 137 Plating Shop): Site 51 is located on the southeast side of
Building 137 in the NADEP, to the southeast of Site 92.

e Site 92 (Stripper Barn): Site 92 is located within the NADEP at the north end of
Building 137, and is due north of Site 51.

A brief history of each of the three Stripper Barn sites is presented in the following
subsections.

1.3.3.1 Site 47 — Industrial Area Sewer System

Since 1942, the industrial sewer system has transferred wastewater from various parts of
OU1 to the Industrial Wastewater Treatment Plant (IWTP) for pretreatment. Industrial
processes that may result in discharges to this system include metal plating, metal finishing,
solvent degreasing, paint stripping, painting, fuel storage, fueling, aircraft washing, and
general maintenance. The waste streams include inorganic and organic chemical wastes
generated from industrial activities at NADEP. All waste streams containing organic
chemicals are batch tested prior to discharge to the sewer lines. The batch testing results are
sent to EAD for approval to discharge. Approval is granted only if the batch testing results
indicate a concentration of total toxic organics of less than 2.13 mg/L, which is the pre-
treatment limit for the sanitary sewer system at the Air Station. Inorganic waste streams
tend to be generated rout.nely and their makeup is known and consistent. Therefore,
inorganic waste streams are not batch tested before being discharged to the sewer lines and
conveyed to the IWTP.

1-4 WDC003670334.ZiP/2/kTh



1.0 — INTRODUCTION

RFI activities conducted in 1991 and 1993 included infiltration arnd inflow studies, television
camera inspection, smoke and dye testing, and pressure testing. These studies concluded
that the Stripper Barn area had significant sewer leakage problems. Of all areas
investigated, the sewers in the Stripper Barn area were in the worst condition and the
leaking chemicals (solvents, plating chemicals, and cleaning solutions) were the most
concentrated. Of the 20 sewer line segments, 8 were given a condition rating of “Poor”
indicating the presence of a problem area. These studies instigated the collection of
groundwater and soil samples at numerous locations along the active portion of the
industrial sewer system. Segment 198 of the industrial sewer system, a 6-inch pipeline in
the Building 137 Stripper Barn area, has been repaired. Repair of other segments of the
sewer line is an ongoing Air Station activity. Reportedly, the INTP discharge to the Sewage
Treatment Plant (STP) formerly ran to the southwest along “A” Street and then ran north
along Cunningham Avenue or Roosevelt Boulevard. This abandoned section of the
industrial sewer system has not been investigated.

The industrial sewer lines shown in Figure 1-1 are still in place with one exception. The line
shown running diagonally between Sites 51 and 92 is no longer in use, having been
abandoned in place during construction activities in 2000 to install an autoclave in the
former Plating Shop (Site 51). The abandonment activities reportedly consisted of the
excavation and removal of the portion of the sewer line beneath the autoclave foundation
and the abandonment in place of the remainder of the line segment by capping it at both
ends. The significance of this is that the abandoned sewer line was the only segment of
industrial sewer line located immediately within the project boundaries of this treatability
study and the VOC plume to be addressed by the project. The other sewer lines are located
upgradient of the VOC plume beneath the former plating shop, and are not the source of
the groundwater contamination to be addressed by the treatability study.

1.3.3.2 Site 51 - Building 137 Plating Shop

Site 51, Plating Shop 93103A, was located south of the Stripper Barn at the north end of
Building 137 until 1990. It was built in 1942 for plating operations such as acid rinses,
chromic dips, and cadmium plating. The shop contained a concrete and terra cotta sump
approximately two and a half feet below the floor, with concrete piers spaced throughout
for supporting tanks and plating equipment. The sump was covered with wooden grating
to allow workers access to the tanks and plating equipment, and it drained to the industrial
sewer system (Site 47) lines that lead to the IWTP. The plating shop was in operation from
1942 to 1990 when it was formally closed and plating operations were moved to a new
location. The drain from the sump to the IWTP was plugged in 1987. Investigations in 1991
and 1992 included soil and groundwater sampling to support the removal, renovation, and
disposal activities. The sump was removed, the area was backfilled, and a concrete floor
was constructed. The plating shop was decontaminated and renovated in 1996, and the
area is now used for storage of nonhazardous parts and supplies. An autoclave is currently
under construction at Site 51. Contaminated soil below the vertical limits of excavation
remains at the site, beneath the concrete floor.

1.3.3.3 Site 92 - Stripper Barn

Site 92 is located within the NADEP at the north end of Building 137, and is due north of
Site 51. The area around the site is covered with buildings and concrete. Portions of the
industrial sewer system (Site 47) are located beneath and around the Stripper Barn. The

WDC003670334.ZIP/2/KTM 1-5



1.0 — INTRODUCTION

primary operation inside the Stripper Barn is the stripping of paint from aircraft. In the
past, large quantities of solvent were used to remove the paint, and the spent solvent
flowed into the industrial sewer system. Today, methods that minimize the use of
chemicals are used. A storm drain is located northeast of the Stripper Barn area. Spills that
occurred outside the building could have flowed toward this drain.

1-6 WDC003670334.ZiP/2/k T\
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2.0 Results from the Data Acquisition Field
Investigation

2.1 Introduction

The data acquisition (DA) field activities were performed at the Stripper Barn area of OU1,
at MCAS Cherry Point from March 3 to March 24, 2000. The primary objective of the DA
investigation was to gather additional information necessary to assess the nature and extent
of groundwater contamination and develop the IRA at Site 47. This was accomplished by
installing and monitoring an array of temporary and permanent monitoring wells at the
site.

The DA field investigation activities included the following tasks:
e Installation and sampling of 13 temporary monitoring wells;

e Installation and sampling of 12 permanent groundwater monitoring wells based on the
results of sampling the temporary wells; and

e Soil sampling.

All field investigation activities were conducted in accordance with the Master Field
Sampling Plan (FSP) for MCAS Cherry Point (Brown and Root Environmental, April 1998a)
and the site-specific FSP (CH2M HILL, Inc., January 2000).

This section summarizes the field activities that took place during the DA investigation, as
well as the results of the DA investigation. Section 2.2 describes the field activities and
sampling results associated with the temporary wells (screening phase) and Section 2.3
describes the fie'd activities anc. .ampling results associated with the permanent wells (data
acquisition phase). A summary of validated analytical results is provided in Appendix A.
The full data validation report is presented in Appendix B.

2.2 Screening Phase

This section describes the activities associated with the installation of 13 temporary wells in
the upper portion of the Surficial Aquifer as part of the screening phase of the DA
investigation. The purpose of the screening phase was to help determine the extent of the
chlorinated volatile organic compound (CVOC) plume at the Stripper Barn and assist in
selecting the final number and locations of the permanent monitoring wells at OUT.

2.2.1 Temporary Monitoring Well Installation

During the screening phase of the DA investigation, 13 temporary wells (OU1-47TW(1
through OU1-47TW13) were installed in and around the Stripper Barn area using a dual-
equipped, direct-push/hollow stem auger rig. The dual rig was capable ~f collecting soil
samples through the use of a 4-foot split spoon lined with an acetate sleeve. Split spoon
samples were collected from the entire length of the boring. A photoionization detector

WDC003670334.ZIP/2/KTM 2-1



2.0 — RESULTS FROM THE DATA ACQUISITION FIELD INVESTIGATION

(PID) was used to screen the soils for organic vapors. Lithologic descriptions of each of the
borings, along with the PID measurements for the temporary wells are provided in
Appendix C. Figure 2-1 presents the locations of the temporary monitoring wells at OU1.
Table 2-1 presents the total depths of each of the temporary monitoring wells.

The temporary wells were constructed of 1-inch diameter Schedule 40 PVC pipe with a
10-foot screened interval. The screened interval consisted of 0.01-inch wide slots. Silica
sand was placed in the annular space of the boring. The sand was placed from the bottom
of the well up to a depth of 1 foot below ground surface (bgs), at which point a bentonite
hole-plug was installed. The bentonite hole-plug was hydrated with potable water to form
a water-tight seal and prevent any infiltration of surface runoff into the temporary well.
Due to the high traffic associated with activities at OU1, the wells were completed just
below grade, sealed with a water-tight cap or tape, and covered to prevent damage from
equipment.

Each temporary well was developed with the use of a peristaltic pump and new tubing.
During the development phase of the wells, the following geochemical parameters were
measured in the field: dissolved iron II (ferrous iron), sulfide, pH, conductivity, turbidity,
dissolved oxygen (DO), temperature, total dissolved solids (TDS), and oxidation/reduction
potential (ORP). The measured field parameters are presented in Appendix D.

2.2.2 Temporary Monitoring Well Sampling

The 13 temporary monitoring wells were sampled within 24 hours of installation. In cases
where development reduced turbidity sufficiently, samples were collected immediately
following development for offsite analysis. In the event of elevated turbidity, the
monitoring wells were sampled the next day to allow turbidity in the well to reduce. To
minimize aeration and agitation of the groundwater sample, the samples were collected
using the “straw method". This method involved inserting the sample tubing to the depth of
the well screen. The sampler’s hand would then be placed over the top of the tubing,
creating a vacuum. The sample tubing would then be removed from the well and the
sample transferred into the samp. _ontainers. The samples were packed and shipped to
STL/Quanterra Laboratories (North Canton, Ohio), and analyzed within 24 hours after
sample receipt. Chains of custody for these samples are provided in Appendix E.

2.2.3 Temporary Monitoring Well Abandonment

Following confirmation of sample receipt by the analytical laboratory, each temporary well
was abandoned. Abandonment consisted of removing the PVC piping and immediately
filling the hole with bentonite pellets. Each boring was then capped with a concrete plug.

2.2.4 Screening Phase Results

Analytical results indicate that the highest concentrations of VOCs were detected in the
immediate vicinity of the Stripper Barn and former plating shop. The validated analytical
results for the groundwater samples are summarized in Tables Al and A2 of Appendix A.
Figure 2-2 shows the VOC detections in the temporary wells.

The only detection of 1,1,1-trichloroethane (1,1,1-TCA) was in temporary well TW-09. The
transformation products of 1,1,1-TCA include 1,1-dichloroethene (1,1-DCE) (abiotic
transformation) and 1,1-dichloroethane (1,1-DCA) and chloroethane (CA) (biological
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2.0 —RESULTS FROM THE DATA ACQUISITION FIELD INVESTIGATION

transformation). CA was not detected in any of the temporary wells. 1,1-DCE was detected
in temporary well TW-09, and 1,1-DCA was detected in temporary wells TW-09 and TW-13.

The highest concentration of tetrachloroethene (PCE) was detected in temporary well TW-
07. However, due to the low levels of PCE and the lack of other VOC detections in the
vicinity of TW-07, this area was not considered the “hotspot” of contamination at the site.
The highest concentration of trichloroethene (TCE) was detected in temporary well TW-13.
TCE can be formed by anaerobic biodegradation of PCE, but also can be found as a result of
a direct release. The anaerobic biodegradation of TCE produces daughter products of
primarily cis-1,2-DCE and VC. Total 1,2-DCE was detected in temporary wells TW-01,
TW-02, TW-05, TW-08, and TW-13, with a maximum concentration of 22 micrograms per
liter (ug/L) in temporary well TW-13. VC was detected in temporary wells TW-05 and
TW-08, with a maximum concentration of 21 ug/L in temporary well TW-05.

The presence of anaerobic biodegradation daughter products indicate that reductive
dechlorination (RD), the principal mechanism responsible for transformation of CVOCs in
contaminated groundwater, is taking place at the site, at least in some areas, and that there
are indigenous microorganisms capable of RD at the site.

Field-measured geochemical parameters, such as oxidation-reduction potential (ORP),
dissolved oxygen (DO), ferrous iron, and sulfide are presented in Figure 2-3 and Table D1 of
Appendix D. Highly reducing conditions (i.e. low ORP), groundwater deficient in
competing electron acceptors, such as DO and Fe(Ill), or ferric iron, and elevated concen-
trations of Fe(Il), or ferrous iron and sulfide suggest conditions conducive to anaerobic
biodegradation. Among the temporary wells where anaerobic biodegradation daughter
products were detected (as summarized above), the low ORPs suggest moderately
favorable to favorable conditions for RD (ORP <-100 mV suggests the reductive pathway is
favorable, ORP <50 mV suggests the reductive pathway is moderately favorable).l Half the
DO concentrations among these same temporary wells are unfavorable for RD, specifically
above 0.5 mg/L (DO concentrations below 0.5 mg/L suggest favorable conditions for RD).1
On the other hand, the presence of ferrous iron in concentrations greater than 1 mg/L
mdicates the reduction of the competing e.cctron acceptor ferric iron.! The lack of sulfide is
not favorable for RD. ’

Although certain geochemical parameters are not ideal for supporting intrinsic RD, the
presence of anaerobic degradation daughter products (CVOCs) indicate that RD is possible
and is taking place to some degree within certain areas of the site. The data suggest that

addition of an electron donor is necessary to deplete competing electron acceptors (DO) and
enhance RD of CVOCs.

2.3 Data Acquisition Phase

This section describes the activities associated with the installation of 12 permanent
groundwater monitoring wells within the Surficial Aquifer at OU1. The purpose of the
permanent monitoring well installation was to determine the extent of the CVOC plume in
the Stripper Barn area and to provide subsequent routine monitoring locations.

1.5, EPA, September 1998.
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2.3.1 Permanent Monitoring Well Installation

Eight of the 12 permanent monitoring wells were installed within or alongside the former
plating shop and Stripper Barn based on the consistent detection of elevated levels of most
VOCs in these areas. The remaining four permanent monitoring wells were situated along
the perimeters of the site in order to better define the lateral extent of the contamination.

Twelve soil borings were completed for the purposes of obtaining lithologic descriptions,
collecting soil samples, and installing the permanent groundwater monitoring wells. To
obtain samples for lithologic descriptions and for offsite analyses of the soil, split spoon
samples were obtained using a dual rig and a 4-foot split spoon lined with an acetate sleeve.
During the description of the soils, a photoionization detector (PID) was used to screen the
soils for organic vapors. Lithologic descriptions of each of the borings, along with PID
measurements, for the permanent monitoring wells are provided as Appendix F.

Following completion of the soil sampling, a 9-inch diameter boring was completed using a
4.25-inch inside diameter (ID) hollow stem auger. For borings in which monitoring wells
were to be installed in the lower portion of the Surficial Aquifer, the lead auger was fit with
a wooden plug to prevent the movement of material into the augers. Once the desired well
depth was reached, the plug was pushed out of the bottom of the augers.

The permanent groundwater monitoring wells (OU1-47GW01 through OU1-47GW12) were
installed in both the upper (no greater than 25 feet bgs) and lower (no greater than 50 feet
bgs) portions of the aquifer to determine the vertical extent of CVOC contamination.

Figure 2-1 presents the locations of the newly installed and existing permanent monitoring
wells at OUT.

The monitoring wells consist of 2-inch inside diameter Schedule 40 PVC pipe with a 10-foot
screened interval. The screened interval consisted of 0.01-inch wide slots. The well screens
installed in the upper Surficial Aquifer were installed such that the top of the well screen
was approximately 5 to 14.5 feet bgs. The lower Surficial Aquifer monitoring wells were
installed with 10-foot screen lengths with the bottom of each screen intersecting the top of
the Yorktown Confining Unit, which ranged in «.cpth from 46 to 50 feet ugs at OU1.

Table 2-2 summarizes construction information for both the new and existing permanent
monitoring wells.

Each well was constructed with a sand filter pack, which extended from the bottom of the
well to at least 2 feet above the top of the screen. A minimum of 2 feet of bentonite hole-
plug was placed on the filter pack and then allowed to hydrate. The remainder of the
annular space was filled with a cement-bentonite grout to a depth of 1 foot bgs. Once the
grout had cured, a stainless steel flush mounted well cover was installed over the PVC pipe.
The flush casing was cemented in place with high pressure (5,000 pounds per square inch)
Quikrete cement. The top of each well was fit with a locking pressure cap. The permanent
well construction logs are provided in Appendix G. The permanent wells were thoroughly
developed after installation.

2.3.2 Permanent Monitoring Well Groundwater Sampling

Groundwater parameters were monitored in the field in accordance with Section 2.6 of the
Master FSP for MCAS Cherry Point. A total of 17 permanent wells (12 newly installed and
five existing) were sampled using a low-flow purging technique. The 12 newly installed
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wells that were sampled were QU1-47GWO01 through OU1-47GW12. The five existing wells
that were sampled were OU1-51GW02 and OU1-MW22 through OU1-MW?25. During
purging of the wells, the following geochemical parameters were measured in the field;
ferrous iron, sulfide, pH, conductivity, turbidity, DO, temperature, TDS, and ORP. The
measured field parameters are presented in Appendix H.

Samples were analyzed at an offsite analytical laboratory (STL/Quanterra Laboratories) for
Target Compound List (TCL) VOCs, nitrate, nitrite, sulfate, dissolved manganese, methane,
ethane, ethene, chloride, chemical oxygen demand (COD), total organic carbon (TOC}, and
total alkalinity.

2.3.3 Permanent Monitoring Well Sampling Results

The validated analytical results for the groundwater samples are summarized in Tables A3
and A4 of Appendix A. VOCs were detected in 11 of 17 permanent monitoring wells, as
shown in Figure 2-4. Detected compounds include chlorinated ethenes (TCE; 1,1-DCE;
1,2-DCE; VC), chlorinated ethanes (1,1,1-TCA; 1,1-DCA; CA), methylene chloride, aromatic
hydrocarbons (benzene, toluene, xylenes, ethylbenzene), and acetone. Figures 2-5 and 2-6
present the concentrations of ethene and ethane compounds, respectively, as well as the
concentrations of chloride and TOC.

TCE and 1,1,1-TCA were the highest-level chlorinated ethene and ethane compounds
detected in the monitoring wells. These contaminants and their degradation daughter
compounds persist primarily in the shallow upper Surficial Aquifer in proximity to the
Stripper Barn, former plating shop, and areas immediately downgradient. The highest
concentrations of both TCE (8,500 ug/L) and 1,1,1-TCA (49,000 ng/L) were detected in the
upper Surficial Aquifer at monitoring well OU1-47GW07 in the former plating shop.

The transformation products of 1,1,1-TCA include 1,1-DCE (abiotic transformation) and
1,1-DCA and CA (biological transformation). Although none of the daughter products
were detected in monitoring well OU1-47GW07, the daughter products were detected in
one upper Surficial Aquifer monitoring well upgradient of OU1-47GW07 (OU1-47GW05),
and in two upper Surficial Aquifer monitoring wells downgradient of OU1-47GW07 (OU1-
51GW02 and OU1-47GW12). The maximum concentration of 1,1-DCA (350 pg/L) was
detected in the downgradient monitoring well OU1-51GW02. CA was only detected in the
upgradient monitoring well OU1-47GW05, at a concentration of 21 pg/L. The anaerobic
biodegradation of TCE produces daughter products of primarily cis-1,2-DCE and VC. One
or more of these daughter products were detected in two upper Surficial Aquifer
monitoring wells (OU1-47GWO05 and OU1-47GW09) upgradient of OU1-47GW07, and. in
one upper Surficial Aquifer monitoring well (OU1-51GW02) downgradient of OU1-
47GW07. The maximum concentration of VC (160 ug/L) and total 1,2-DCE (39 ug/L) was
detected in the downgradient upper Surficial Aquifer monitoring well OU1-51GW02.

Concentrations of CVOCs tend to be relatively low or nondetectable in these areas in the
deeper lower Surficial Aquifer. The exception is monitoring well OU1-MW?23 (located
northwest of Building 137), where elevated level~ of TCE (1,500 ug/L) and related daughter
compounds were detected. Low-level ethane was also detected at this well. Unlike that
associated with the Stripper Barn and former plating shop, the contamination at OU1-
MW23 exists in the lower Surficial Aquifer. No chlorinated ethenes or ethanes were
detected at shallower depths in nearby monitoring well OU1-MW?22, which is screened in
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the upper Surficial Aquifer. Based on surrounding concentratioiis, it is unlikely that the
source of contamination detected at OU1-MW?23 is from the Stripper Barn/former plating
shop areas. Because no PCE, TCE, DCE, or VC were detected in the historical sampling
data for this well, the recent detection of chlorinated ethenes at OU1-MW23 suggests a
possible release since 1996, likely from the adjacent segment of Industrial Sewer System

pipe.
As with the temporary well data, the presence of anaerobic biodegradation daughter
products indicate that RD, the principal mechanism responsible for transformation of

CVOCs in contaminated groundwater, is taking place at the site, at least in some areas, and
that there are indigenous microorganisms capable of RD at the site.

Total CVOC concentrations exceeding the primary clean-up goal of 1 mg/L in the upper
Surficial Aquifer occur beneath the former plating shop, as illustrated in Figure 2-7. Shown
in Figure 2-8, total CVOC concentrations exceeding 1 mg/L in the lower Surficial Aquifer
exist adjacent to the segment of Industrial Sewer System pipe at OU1-MW23. With the
exception of OU1-51GWO02 in the upper Surficial Aquifer, total CVOC concentrations were
less than 0.5 mg/L in both the upper and lower Surficial Aquifers at the remaining
monitoring wells sampled.

Figure 2-9 and Table H-1 of Appendix H present the field-measured values for DO, ORP,
ferrous iron and sulfide. Highly reducing conditions (i.e., low ORP), and groundwater
deficient in competing electron acceptors, such as DO, nitrate, and nitrite, and elevated
concentrations of Fe(Il), or ferrous iron, and sulfide suggest conditions favorable for
anaerobic biodegradation. Among the upper Surficial Aquifer monitoring wells where
anaerobic biodegradation daughter products were detected (as summarized above), some
had low ORP values, favorable for reductive dehalogenation, whereas other monitoring
wells had high ORP values, unfavorable for reductive dehalogenation (ORP <-100 mV is
favorable and ORP <50 mV is moderately favorable). DO concentrations are well above
0.5 mg/L, which is unfavorable for reductive dehalogenation. On the other hand,
concentrations of the other competir.2 electron acceptors, nitrate and nitrite, we -e virtually
undetected. The presence of ferrous iron greater than 1 mg/L, and detections of Mn(III)
also indicate the reduction of competing electron acceptors Fe(III) or ferric iron, and Mn(IV)
respectively. The lack of sulfide is not favorable for RD.

’

The presence of methane in the upgradient monitoring well OU1-47GWO05 greater than

0.5 mg/L is indicative of methanogenic conditions. Redox conditions associated with
methanogenesis are generally required for complete dechlorination of CVOCs. Chloride, an
end product of reductive dehalogenation is present in elevated concentrations across the
site. Lastly, the presence of ethane and ethene at the site is an indication that some VOCs
have been completely dechlorinated.

As with the temporary well data, although certain geochemical parameters are not ideal for
supporting intrinsic RD, the presence of anaerobic degradation daughter products (CVOCs)
indicate that RD is possible and is taking place to some degree within certain areas of the
site. The data suggest that addition of an electron donor is necessary to enhance RD of
CVOCs by depleting competing electron acceptors (DO) and lowering the ORP.
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2.3.4 Groundwater Level Monitoring

Depth-to-groundwater level measurements were taken on March 24, 2000, from 8 existing
and 12 newly installed permanent monitoring wells. The corresponding water level
elevations are provided in Table 2-3. These elevations were used to generate water level
contour maps of the upper and lower Surficial Aquifers.

2.3.4.1 Groundwater Flow Directions and Velocities in the upper Surficial Aquifer

The contour map of groundwater elevations (water table) in the upper Surficial Aquifer is
shown in Figure 2-10. The overall groundwater flow direction is to the southwest. Local
flow directions vary from southeast to southwest. Relatively flat horizontal hydraulic
gradients exist near the Stripper Barn and former plating shop, which may be attributed to
relatively flat topography and to reduced infiltration of precipitation via pavement and
buildings in this area. The steeper horicontal hydraulic gradients in the vicinity of
monitoring wells OU1-51GW09, OU1-MW22, and OU1-MW20 appear to be associated with
a low-relief topographic high near these wells.

Estimated horizontal hydraulic gradients in the upper Surficial Aquifer range from
approximately 0.00137 to 0.01164 foot/foot, or an average of approximately 0.005 foot/foot
(as estimated from the groundwater contours developed for the site). The United States
Geological Survey (USGS) used a hydraulic conductivity of 10 feet per day (ft/day) in
developing a ground-water flow model for the MCAS (Eimers, et al., 1994). Using the
average horizontal hydraulic gradient calculated for the site, an estimated porosity of

25 percent, and a hydraulic conductivity of 10 ft/day, the average linear velocity of
groundwater in the upper Surficial Aquifer beneath the site is approximately 0.20 feet/day
[(10 ft/day x 0.0049 ft/ft)/0.25 = 0.2 ft/day].

The average linear velocity of groundwater in the upper Surficial Aquifer along the area of
highest contamination (monitoring wells OU1-47GW09 to OU1-47GW12) is estimated. to be
approximately 0.05 feet/day, using a hydraulic gradient of 0.0013 foot/foot (as estimated
from the groundwater contours from monitoring wells OU1-47GW09 to OU1-47GW12), an
estimated porosity of 25 percent, and a hydraulic conductivity of 10 ft/day.

2.3.4.2 Groundwater Flow Directions and Velocities in the lower Surficial Aquifer

The contour map of groundwater elevations in the lower Surficial Aquifer is shown in
Figure 2-11. Similar to that of the upper Surficial Aquifer, the overall groundwater flow
direction is to the southwest. Local flow directions vary from southeast to west-northwest.
Relatively flat horizontal hydraulic gradients exist near and to the northeast of the Stripper
Barn. The steepest horizontal hydraulic gradients in the lower Surficial Aquifer exist near
monitoring wells OU1-47GW06, OU1-47GW10, and OU1-MW25. Where the steepest
hydraulic gradients exist in the upper Surficial (near OU1-51GW09, OU1-MW22, and OU1-
MW?20), hydraulic gradients are an order of magnitude lower in the lower Surficial.
Conversely, where the some of the flattest hydraulic gradients exist in the upper Surficial
(to the east of OU1-47GW07), hydraulic gradients are nearly an order of magnitude greater
in the lower Surficial. These differences suggest that the upper and lower Surficial Aquifers
are hydraulically separated to some degree.

Estimated horizontal hydraulic gradients in the lower Surficial Aquifer range from 0.00131
to 0.00992 (foot/foot), or an average of 0.0046 foot/fcot. Additionally, primarily downward
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vertical hydraulic gradients between the upper and lower Surficial Aquifers are apparent in
comparing groundwater elevations at nested wells such as OU1-47GW07 and OU1-
47GW08. Using the average horizontal hydraulic gradient, an estimated porosity of

25 percent, and an average hydraulic conductivity of 45.65 ft/day, the average linear
velocity of groundwater in the lower Surficial Aquifer beneath the site is approximately
0.84 feet/day [(45.65 ft/day x 0.0046 ft/ft)/0.25 = 0.84 ft/day].

2.3.5 Soil Sampling and Results

Subsurface soil samples were collected at 5 locations for analysis of TOC to assist in future
groundwater modeling. The locations and depths (in feet bgs) of each of the five TOC
samples were as follows: 47TW08-SB (7-9"), 47GW(9-SB (21-23"), 47GW04-SB (26-28"),
47GW08-SB (35-37"), and 47GW02-SB (48-50). The locations and depths were chosen to
distribute the samples both horizontally and vertically throughout OU1. The analytical
results for TOC soil samples are provided in Table A5 in Appendix A.

In addition to the TOC data collected as part of the DA investigation, soil samples also were
collected as part of a Tetra Tech NUS investigation of the site. Samples were collected in
areas where PID, odor, or visual indications of contamination were present. Samples also
were collected in areas where no apparent sign of contamination occurred. The samples
and depths collected were as follows: 47TW07-SB (7-9), 47TW04-SB (7-9"), 47TW06-SB
(6-8"), 47TW10-SB (6-8"), 47TW09-SB (6-8"), 47GW05-SB (1-3"), and 47GW08-SB (10-12"). Soil
samples were analyzed for VOCs, base/neutral and acid-extractable compounds (SVOCs),
pesticides, PCBs, and metals, where enough soil could be recovered. Samples were shipped
to STL/Quanterrra’s Pittsburgh, Pennsylvania laboratory for analysis. These results will be
reported in the RI/FS.

2.4 Focus of the Treatability Study

Based on the results of the DA investigation, the highest levels of CVOCs are present in the
upper Surficial Aquifer beneath the site. Where CVOCs were detected in the lower Surfici -
Aquifer, the levels were less than 0.5 mg/L of total CVOCs, with the exception of
monitoring well OU1-MW23, where elevated levels of TCE (1,500 pug/L) and related
daughter compounds were detected. The contamination at this well appears to be
associated with the Industrial Sewer System, rather than the Stripper Barn.

The approximate core of the hotspot appears to be at the location of monitoring well OU1-
47GW07, with a total VOC concentration of approximately 50 mg/L. The closest
monitoring well directly upgradient from this presumed hotspot is the former monitoring
well OU1-51GW01, which contained a total VOC concentration of approximately 6 mg/L.
Based on this data, the assumption is that the total VOC concentration exceeds the cleanup
level of 1 mg/L over the entire distance from monitoring well OU1-47GW07 to monitoring
well OU1-51GWO01. Data from temporary well TW-13 (located near former well OU1-
51GW01), temporary well TW-08, and temporary well TW-11 indicated low levels of total
VOCs, suggesting this area to be the lateral upgradient edge of the plume. Data from the
downgradient monitoring well OU1-51GW02, showing total VOC concentrations slightly
under 1 mg/L, suggests this location to be the downgradient edge of the plume. Data from
e lower Surficial Aquifer wells OU1-47GW08 and OU1-47GW11 indicate the vertical
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distribution of CVOCs is limited to the upper Surficial Aquifer. The boundary of the target
plume is presented in Figure 2-12.
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Table 2-1

Temporary Well Depth Information

Site 47 IRA
MCAS Cherry Point
Location Total Depth® Screen
Placement'

(feet BGS)
47TW01 24.5 us
47TW02 25 UsS
47TWO03 25 us
47TW04 24 Us
47TW05 25 uUs
47TW06 24 Us
47TW07 24 Us
47TW08 25 us
47TWQ09 24 Us
47TW10 24 uUs
47TW11 25 Us
47TW12 25 UsS
47TW13 25 uUs

1- US (Upper Surficial)
2- Temporary well depths taken from field

notebooks.




Table 2-2
New and Existing Permanent Well Construction Information

Site 47 IRA
MCAS Cherry Point
Location Ground Surface | TOC® Elevation | Total Depth® | Screened Interval Screen
Elevation Placement’
(feet MSL) (feet MSL) (feet BGS) (feet BGS)
New Wells
OU1-47GW01 23.10 22.78 17 7-17 Us
OU1-47GW02 23.11 22.77 50 - 40-50 LS
OU1-47GW03 22.25 21.88 24 14-24 Us
OU1-47GW04 22.22 21.99 47 37-47 LS
OU1-47GW05 23.67 23.40 19 9-19 Us
OU1-47GW06 23.70 23.45 48 38-48 LS
OU1-47GW07 23.65 23.34 17 7-17 us
OU1-47GW08 23.63 23.26 48 38-48 LS
OU1-47GWQ09 22.67 22.47 25 14.5-24.5 Us
OU1-47GW10 22.69 22.42 48 37.5-47.5 LS
OU1-47GW11 23.45 23.21 50 40-50 LS
OU1-47GW12 23.63 23.51 17 7-17 us
Existing Wells

OU1-MW20 23.19 23.06 15.6 5.6-15.6 Us
OU1-MW21 23.21 23.01 48.79 38.79-48.79 LS
OU1-MW22 23.44 23.20 16.25 6-16 us
OU1-MW23 23.44 23.28 48.16 38-48 LS
OU1-MWw24 24.08 23.91 42.22 32.22-42.22 LS
OU1-MW25 23.69 23.36 51.6 41.6-51.6 LS
OU1-MW26 23.43 23.16 31.39 21.39-31.39 MS
OuU1-MWwW27 23.46 23.19 45.85 5.85-45.85 S

OU1-16GW25 23.67 23.43 111 90-100 LY
OU1-51GW02 23.33 23.02 14.89 4.89-14.89 us
51GW09 21.19 20.57 14.77 4.77-14.77 Us

1- US (Upper Surficial), MS (Middle Surficial-as defined by Brown & Root, March, 1997), LS
(Lower Surficial), S (Surficial), LY (Lower Yorktown)

2- New permanent well depths taken from field notebooks. Existing monitoring well depths taken
from groundwater sampling measurements.

3- TOC = top of casing
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Monitoring Well Water Level Elevations

Table 2-3

Site 47 IRA
MCAS Cherry Point
Location TOC! Elevation | Depth to Water Groundwater
Levei Level Elevation
(feet MSL) (feet below TOC) (feet MSL}
New Wells
OU1-47GW01 22.78 8.38 14.40
OU1-47GW02 22.77 8.30 14.47
OU1-47GW03 21.88 7.03 14.85
OU1-47GW04 21.99 7.56 14.43
OU1-47GW05 23.40 9.21 14.19
OU1-47GW06 23.45 9.49 13.96
OU1-47GW07 23.34 9.21 14.13
OU1-47GW08 23.26 9.29 13.97
OU1-47GW09 22.47 8.03 14.44
OU1-47GW10 22.42 8.25 14.14
OU1-47GW11 23.21 9.30 13.91
OU1-47GW12 23.51 9.57 13.94
Existing Wells

OU1-MW20 23.06 8.00 15.06
OU1-MW21 23.01 8.65 14.36
OU1-MW22 23.20 8.35 14.85
OU-MwW23 23.28 9.00 14.28
OU1-MW24 2391 9.15 14.76
OU1-MW25 23.36 7.93 15.43
OU1-51GW02 23.02 8.85 14.17
51GW09 20.57 7.94 12.63

1- TOC = top of casing

The monitoring well water level elevations were measured on
March 24, 2000.
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3.0 Evaluation of Alternatives

Bioremediation alternatives were screened early in the project to focus in on the most
promising and practical approach for remediating chlorinated volatile organic compounds
(CVOCs) in the Stripper Barn plume. Ex situ techniques were considered impractical
because the contaminated material lies beneath Building 137, which is heavily used for
aircraft maintenance activities. Thus, only in situ approaches were considered further. The
general categories of in situ bioremediation alternatives are aerobic, anaerobic, and
sequential anaerobic/aerobic processes. These are discussed below, followed by a brief
summary of the screening and selection rationale.

3.1 Aerobic Processes

Aerobic biodegradation of organic compounds can occur through two basic processes:

(1) direct oxidation, in which an organic compound, or primary substrate, is metabolized to
obtain energy and carbon for cell growth; and (2) cometabolism, in which a nonspecific
enzyme produced to metabolize a primary substrate fortuitously initiates transformation of
another organic compound. By definition, the microorganism effecting cometabolism
receives no direct benefit from this transformation reaction. Most multi-halogenated
chlorinated aliphatic hydrocarbons, such as carbon tetrachloride, chloroform,
tetrachloroethene (PCE), trichloroethene (TCE), 1,1,1-trichloroethane (1,1,1-TCA), and.
probably the dichloroethene (DCE) isomers, are not amenable to aerobic biodegradation via
direct oxidation. Similarly, the fully chlorinated compounds PCE and carbon tetrachloride
are not amenable to aerobic cometabolism. However, TCE and it’s anaerobic breakdown
products (cis-1,2-DCE and vinyl chloride [VC]), as well as certain other CVOCs, are
biodegradable under aerobic conditions by cometabolism.

Cometabolism is a naturally occurring process that has been used for in situ bioremediation
purposes by introducing a primary substrate and oxygen into groundwater to enhance
biotransformation of otherwise recalcitrant CVOCs. The many primary substrates used to
support cometabolism include methane, phenol, toluene, propane, propene, butane, and
others. CVOCs found in the target Stripper Barn plume include TCE, 1,1-DCE, cis-1,2-DCE,
VC, 1,1,1-TCA, and 1,1-dichloroethane (1,1-DCA). The list of CVOCs biodegraded by
aerobic cometabolism varies depending on what group of microorganisms is stimulated by
the addition of the chosen primary substrate. For example, 1,1-DCE, 1,1,1-TCA, and 1,1-
DCA have been shown to be resistant to biotransformation by, or cause cell inactivation/
toxicity to, microbial culture/primary substrate systems stimulated by methane, toluene, or
phenol, which cometabolize TCE and its transformation products. In contrast, other
microbe/substrate systems, activated using butane or propene, have been found to
cometabolize TCA, but have shown little or no ability to degrade TCE. Consequently, the
mixture of CVOCs in the Stripper Barn plume makes it difficult to select a single microbe/
primary substrate system to enhance bioremediation of the entire suite of contaminants
present. Other constraints to implementing aerobic cometabolism include the need to
deliver sufficient dissolved oxygen to groundwater and potential regulatory resistance to
injecting primary substrates into the aquifer.
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3.2 Anaerobic Processes

Anaerobic biodegradation by the process known as reductive dehalogenation or
dechlorination (RD) is the principal mechanism responsible for transformation of CVOCs in
contaminated groundwater. Biological RD is a naturally-occurring, microbially-mediated
process that results in sequential replacement of chlorine on the CVOC molecule with
hydrogen. Each dechlorination step requires the transfer of two electrons, so an external
electron donor is required to “drive” the reaction. The CVOC molecule functions as the
electron acceptor in the process.

Highly reducing conditions (i.e. low oxidation-reduction potential [ORP]) are required for
biological RD of most chlorinated ethenes and ethanes. Redox conditions associated with
methanogenesis are generally required for complete dechlorination of these CVOCs, while
conditions associated with sulfate reduction will support partial dechlorination. Thus,
complete dechlorination requires groundwater to be deficient in competing electron
acceptors, such as dissolved oxygen, nitrate, nitrite, sulfate, Fe(IIl), and Mn(IV).

All of the CVOCs present in the Stripper Barn plume are potentially susceptible to
anaerobic biodegradation. Figure 3-1 shows anaerobic transformation pathways for
chlorinated ethenes and ethanes. The potential exists for all of the CVOCs shown to be
completely dechlorinated to relatively innocuous compounds. While complete dechlori-
nation of CVOCs has been demonstrated in both lab and field studies, transformation rates
tend to be faster for the more highly chlorinated CVOCs, and become slower as the number
of chlorine atoms on the CVOC molecule decreases. Consequently, less chlorinated CVOCs
such as cis-1,2-DCE, VC, 1,1-DCE, and 1,1-DCA, sometimes accumulate in groundwater as
biological RD proceeds. The possibility also exists that some subsurface microbial
communities may lack organisms capable of complete dechlorination.

In enhanced anaerobic bioremediation, an organic substrate is introduced into the
groundwater to deplete competing electron acceptors, lower the ORP, and serve as an
electron donor for RD. A wide variety of organic substrates has been found to support RD.
Basically, any organic that is anaerobically degraded by fermentative bacteria which
dispose of electrons by reducing protons to hydrogen (H») can potentially be effective since
H: is considered to be the principal “carrier” for electron transfer in the process. More
complex substrates that must first be hydrolyzed and then fermented are also feasible.
Techniques for enhancing RD are discussed as three general categories below.

Soluble substrates. These include benzoate, lactate, acetate, propionate, butyrate,
methanol, ethanol, sucrose, molasses, and Hz. Several of these have been demonstrated in
lab studies and/or field applications to effectively enhance RD. However, because they are
generally water-soluble and are transported with groundwater flow, they typically require
continuous or at least intermittent injection at fairly frequent intervals. Consequently, using
a soluble substrate would require either fixed injection equipment (substrate tank, pumps,
piping, and controls) or intermittent mobilization of a portable injection system. Because of
the logistical constraints ¢ " the site imposed by hea- - activity in and around Building 137,
approaches using soluble substrates were considered relatively impractical.

Hydrogen Release Compound (HRC). HRC is a “time-release” substrate sold by Regenesis
(San Clemente, CA) for the purpose of enhancing in situ RD of CVOCs. It is a biodegrad-
able, food grade glycerol polylactate ester which, when injected into an aquifer, is
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hydrolyzed over time to yield lactate. The lactate is subsequentiy termented by indigenous
microorganisms to lower molecular weight organic acids and Hz. HRC can be injected as a
semi-viscous liquid using direct-push technologies, and will reportedly serve as an electron
donor to support RD for 6 months to 1 year or more. The advantages of this type of
approach at the site include eliminating the need for fixed injection equipment or frequent
injection activities and reducing operating costs. HRC has been studied fairly extensively in
the lab and field over the last few years and is currently in use at a number of sites.

Other “insoluble” substrates. Currently, the most prevalent of this type of substrate is
vegetable oil. Like HRC, vegetable oils engender a time-release concept. When injected into
groundwater, they exist as a non-aqueous phase liquid and slowly dissolve over time. The
solubilized oil can be biodegraded to reduce the ORP by consuming competing electron
acceptors and provide electrons for RD. This is a relatively new process that is currently
being evaluated in lab and field studies; consequently, the level of experience and
understanding is lower than for the two approaches above. A potential advantage is that
the unit cost of vegetable oil is considerably lower than the cost of HRC.

3.3 Sequential Anaerobic/Aerobic Process

This process is implemented by establishing separate anaerobic and aerobic zones in the
subsurface in sequence along the groundwater flow gradient. This approach has particular
merit in cases where anaerobic treatment stops short of complete dechlorination and
CVOCs amenable to aerobic biodegradation persist. As these persistent compounds migrate
downgradient of the anaerobic zone, they can be degraded in the aerobic zone either by
direct oxidation (compounds such as VC, 1,2-DCA, and CA) or by cometabolism if a
primary substrate is added. Considering the extra level of complexity of the sequential
anaerobic/aerobic process, it is not warranted except in cases where anaerobic
bioremediation alone fails to achieve the project cleanup objectives.

3.4 Alternative Screening

In situ anaerobic bioremediation was considered more feasible than aerobic treatment
because of the mixture of chlorinated ethenes and ethanes present in the Stripper Barn
plume and the variation of effectiveness of different primary substrates for individual
chlorinated ethenes and ethanes, and because of the large oxygen demand associated with
degradation of the high concentrations of CVOCs present. Of the anaerobic processes, HRC
or other insoluble substrates were considered to be more practical logistically than the
soluble substrates. Because of the higher level of development and experience with HRC
compared to vegetable oil, HRC was considered to have a higher probability of success in
remediating the Stripper Barn plume. Consequently, in situ anaerobic biodegradation using
HRC injection to provide an electron donor source to stimulate RD was selected as the
approach for this enhanced bioremediation project.
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4.0 Treatability Study Approach

4.1 Introduction

This treatability study involves the application of Hydrogen Release Compound (HRC®),
supplied by Regenesis Bioremediation Products of San Clemente, California, within the
hotspot of the chlorinated volatile organic compounds (CVOC) plume in the upper Surficial
Aquifer under Site 47, the Stripper Barn (delineated during the DA Investigation). HRC will
be injected at selected locations within the plume to serve as an electron donor to accelerate
biological reductive dehalogenation (RD) of CVOCs by indigenous microorganisms.
Groundwater monitoring will be conducted to track the progress of RD and overall system
performance. The overall goal at the site is to enhance reduction of the CVOC mass and
concentrations and achieve the primary cleanup objective of less than 1 mg/L total volatile
organic compounds (VOCs).

Specifically, treatability study activities will include:
¢ Establishing an adequate groundwater monitoring network of existing and new wells;

» Performing an initial round of groundwater monitoring (prior to HRC injection) to
establish baseline characteristics (CVOC concentrations and geochemical conditions);

e Injecting HRC into the formation at selected locations within the upper Surficial Aquifer
target plume to enhance anaerobic biodegradation of CVOCs;

¢ Conducting groundwater monitoring at selected intervals to assess changes in CVOC
<oncentrations and other pertinent parameters over time;

¢ Evaluating the effectiveness and progress of bioremediation and reporting results; and

¢ Managing residuals generated during the study.

4.2 Field Treatability Study

The scope of this treatability study includes a one-time injection of HRC in the target
contaminated groundwater plume, and monitoring the status of bioremediation for a one-
year duration. Although re-injection of HRC, in conjunction with continued monitoring,
may be necessary to achieve the cleanup goal (especially in the vicinity of monitoring well
OU1-47GW07, because of the likely presence of free product), it is not included within the
present scope of this treatability study. All aspects outlined in this Work Plan pertaining to
the HRC injection at the site have been reviewed and accepted by Regenesis technical staff.

According to Regenesis, bench-scale testing is not necessary to confirm the effectiveness of
HRC as long as anaerobic biodegradation daughter products are detected in the target
groundwater plume. Daughter products of both 1,1,1-trichloroethane (1,1,1-TCA) and
trichloroethene (TCE) have been detected in the target groundwater plume at the site;
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therefore a bench-scale test is not deemed necessary prior to initiating the field treatability
study, and has not been included in this scope.

In the State of North Carolina, an Underground Injection Control (UIC) Class V injection
permit application must be submitted and approved prior to injection of HRC. This
permitting process should be initiated as soon as possible after approval of the treatability
study Work Plan.

4.2.1 HRC Application

The following subsections present the proposed HRC application design grid, the injection
amounts, the injection well installation, and HRC injection methodologies.

4.2.1.1 Design Grid and Rationale

The high viscosity liquid HRC formulation will be injected directly into the aquifer matrix
in a grid pattern over the aerial extent and across the vertical zone of the contaminant
plume. The treatability study will involve the injection of HRC into the aquifer from the top
of the saturated zone (water table) to approximately 35 feet bgs (upper Surficial Aquifer).
The top of the saturated zone was assumed to be 10 feet bgs for design purposes, although
this may vary depending on the season and rainfall.

The target groundwater plume was subdivided into two application areas, based on CVOC
and geochemical data, referred to as the “core” area, and the “non-core” area. The core area
is a roughly 30 x 30 ft. square centered around the monitoring well with by far the highest
measured CVOC concentrations (OU1-47GW07). The non-core area is an approximate
rectangle extending from just upgradient of the former monitoring well OU1-51GW01,
downgradient to nearly OU1-51GW02, and cross-gradient to a distance of nearly 35 ft.
laterally from OU1-47GW07, and representing an area of influence at least 75 x 135 ft.
(Figure 4-1). The total application area was chosen to cover the area of the plume expected
to contain CVOC concentrations exceeding the cleanup goal of 1 mg/L total VOCs, based
on the groundwater data from the DA phase of this project along with historical data from
the former OU1-51GW01 (last sampled in December 1998 before being accidentally
destroyed). The total application area was subdivided due to the varying CVOC concen-
trations within the center (core area) and toward the edges (non-core area) of the target
plume, which warrant different injection point spacing and HRC application rates. The
area of injection may be adjusted based on the results of the proposed baseline sampling.

CVOC and geochemical data from well OU1-47GW07 (March 2000) were used to represent
conditions in the core area. The HRC Grid Design worksheet developed by Regenesis was
used as guidance in selecting the injection point spacing and the HRC injection rates. The
completed worksheet, including the aquifer characteristics and design concentrations
modeled, is presented in Appendix I. As shown in Figure 4-1, eight injection points will be
used to cover this area. Injection point locations were selected to provide spatial coverage
of the core area while avoiding transport of HRC into the monitoring well (OU1-47GW07).

For the non-core area, CVOC data from well OU1-51GW01 (December 1998) were used to
represent contaminant levels within the area. Geochemical data from well OU1-47GW07
(M-...ch 2000) were used to represent geochemical conditions in the area, since these data
were not available for well OU1-51GWO01. The Regenesis HRC Grid Design worksheet also
was completed for this area in order to determine the injection point spacing and the HRC
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injection amount (Appendix I). As shown in Figure 4-1, 27 injection points are proposed for
this area, with each point located approximately 20 ft. (cross-gradient) by 15 ft. (with-
gradient). Although this spacing was followed across a majority of the non-core area, select
injection points were strategically staggered to avoid HRC seepage into proposed new
monitoring wells during injection and to ensure that there is proper spatial coverage closer
to the core area.

4.2.1.2 HRC Application Amounts

As shown in the Regenesis HRC Grid Design worksheets (Appendix I), the recommended
HRC injection amount in the core area is approximately 14 1b/ft of well depth. This
injection amount is considered high relative to the typical injection range of 6-8 Ib/ft, but
Regenesis reports that injections of up to two times the typical range is feasible in soil types
similar to those at the site, specifically, fine to medium sand with varying minor amounts of
silt. The proposal is to inject as much of the required amount that is practical. The
recommended HRC injection amount per injection point in the non-core area is
approximately 7 1b/ ft.

Given the injection point spacing and HRC injection amount (Ib/ft), the total initial-
application amount of HRC required in each of the subdivided areas of the targeted plume
will be:

(8 injection points) x (14 Ibs/ft) x (25 ft/injection point) = 2,800 Ibs in the core-area,
and
(27 injection points) x (7 lbs/ft) x (25 ft/injection point) = 4,725 lbs in the non-core area.

Thus, the total amount of HRC to be injected, to the extent practical, is approximately 7,525
pounds.

4.2.1.3 Injection Well Installation and HRC Application Methods

Re-usable injecticn wells will be installed in the core area, since it is expected that re-
injection will be necessary (due to the high TCA concentration and likelihood of free
product present). The re-usable injection wells will be installed to a depth of approximately
35 feet bgs using a direct push rig, and will consist of 2-inch diameter Schedule 80 PVC pipe
and 25 feet of 40- or 50-slot screens. Each well will be finished with a flush mount well
cover. The design of the well is illustrated in Appendix J. If visual observations and/or
organic vapor detector readings in the field indicate that a pocket of non-aqueous phase
liquids (NAPLs) has been encountered, samples will be collected and considered for
analysis. These injection wells potentially could be used as monitoring wells in the future,

once the residual HRC has biodegraded (as determined by the absence of organic metabolic
acids in samples collected during periodic monitoring from the bottom of the well, where

the dense residual HRC tends to persist the longest).

The likelihood that re-injection of HRC will be needed in the non-core area is not as high in
the core area, based on the available CVOC data and the assumption that concentrations are
highest in the immediate vicinity of monitoring well OU1-47GW07 and thc* they decline
rapidly with distance away from the core area. This cannot be confirmed without installing
and sampling additional wells. Consequently, the extra expense of re-usable injection points
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does not seem warranted, and a standard drive rod will be used to inject HRC into the 27
locations within the non-core area. The drive rod will be withdrawn after the HRC is
injected. The HRC will be injected from 35 feet bgs to the water table (approximately
7-10-feet bgs) at each of the 27 locations in the non-core area).

The HRC will be heated for injection to reduce the viscosity and allow improved migration
of the HRC into the formation. The HRC will be heated to 100 degrees F using a heated
grout pump prior to injection.

4.2.2 Groundwater Monitoring, Sampling, and Analysis

Bioremediation effectiveness will be monitored by collecting and analyzing groundwater
samples from selected wells prior to, and throughout the duration of, the treatability study.
The monitoring network will be made up of three existing and two new wells, screened in
the upper Surficial Aquifer and located within and downgradient of the target contam-
inated plume. In addition, two existing wells screened in the lower Surficial Aquifer and
located beneath the contaminant plume will be monitored on a less frequent basis
(quarterly) to check for downward migration of CVOCs or substrate. Table 4-1 and

Figure 4-2 identify the wells that make up the groundwater monitoring network. The
following subsections describe the monitoring well installation, the groundwater
monitoring frequency, and the groundwater sampling and analysis.

4.2.2.1 Monitoring Well Installation

Two new monitoring wells will be installed prior to injection of HRC; one roughly midway
between existing wells OU1-47GW07 and OU1-51GW02 (OU1-47GW13), and one near the
former location of monitoring well OU1-51GW01 (OU1-47GW14), as shown in Figure 4-2.
The first location, OU1-47GW13, was selected to allow monitoring of remediation
effectiveness within the contaminant plume downgradient of the core area. Although
conditions in the field may require a modification, the proposed total depth of monitoring
well OU1-47GW13 is 17 feet, with a 10-foot screen. The second location, OU1-47GW14, was
selected to replace the former well O _ .-51GW01, which has been destroyed. Historical
data at this well showed relatively high levels of CVOC concentrations, with decreasing
CVOC concentrations over time. The proposed total depth of monitoring well OU1-
47GW14 is also 17 feet, with a 10-foot screen. The wells will be installed using a dual-
purpose, direct-push/hollow stem auger rig. These wells will consist of 2-inch inside
diameter Schedule 40 PVC pipe with a 10-foot screened interval. The screened interval will
consist of 0.01-inch wide slots. The well screens for the upper Surficial Aquifer wells will be
installed such that the top of the screen approximately coincides with the water table
aquifer. Each well will be thoroughly developed after installation. Details of the monitoring
well installation, well development, and groundwater sampling procedures can be found in
Sections 2.4.1, 2.4.1.2 and 2.9.1 of the Master FSP for MCAS Cherry Point.

4.2.2.2 Groundwater Monitoring Frequency

Seven rounds of groundwater sampling are tentatively planned for the treatability study to
evaluate the performance of the HRC in reducing concentrations of CVOCs in groundwater.
Baseline sampling will be conducted prior to the injection of the HRC, and then at 6, 12, 18,
24,36, and 48 weeks after injection. Regenesis’s experience has shown that it commonly
takes approximately 30 days before significant reductive dechlorination (RD) is detected.
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The sampling intervals have been chosen to represent durations after which the remediated
groundwater will pass through the monitoring wells based on the estimated groundwater
linear velocity in this area. As indicated in Section 2.3.4.1, the average linear velocity of
groundwater in the upper Surficial Aquifer along the area of highest contamination
(monitoring wells OU1-47GW09 to OU1-47GW12) is only about 0.05 feet/day, 1.4 feet per
month, or 18 feet in a one-year period. There is, however, some degree of uncertainty
associated with this velocity estimate, and the calculated velocity could be as much as five
times or more higher. If the former (and ostensibly best) velocity estimate is accurate, it is
possible that no influence of the HRC injection will be observable at monitoring wells OU1-
51GW01 and OU1-47GW07 until the second or third sampling event, and that no influence
will be detectable in monitoring well OU1-51GWO02 until the last sampling event. However,
according to Regenesis, the extent of extrusion of HRC into the formation upon injection is
15 feet on centers (for sands, silts), or 7.5 feet from each injection point, which effectively
decreases the distance from the presence of HRC to the closest monitoring well, and may
allow for influence to be detected in the monitoring wells at an earlier-than-predicted
sampling event.

The frequency of sampling events may be adjusted based on the results of the early
sampling events. If influence of the HRC injection is not detectable in the monitoring wells
by the expected sampling intervals (as a result of slower groundwater velocities with
respect to travel times from substrate injection points to monitoring wells), the study
duration may need to be extended to obtain an accurate evaluation of bioremediation
effectiveness. The interval between sampling events will be increased accordingly.

4.2.2.3 Groundwater Sampling and Analysis -

After installation and development of the new permanent monitoring wells, groundwater
samples will be collected from each of the five existing wells and the two newly installed
wells in the monitoring network listed in Table 4-1 to establish baseline groundwater
characteristics. This will be done prior to injection of HRC and at least 24 hours after the
n wells have been installed.

Groundwater samples will be analyzed both at an offsite analytical laboratory and in the
field using test kits and other onsite analytical methods to reduce subcontractor laboratory
costs. Groundwater parameters that will be monitored in the field will be conducted in
accordance with Section 2.6 of the Master FSP for MCAS Cherry Point. A low-flow purging
technique will be used, in conjunction with a flow through cell with multiple sampling and
monitoring points. The parameters that will be measured in the field are listed in Table 4-2,
along with the field instruments that will be used. Parameters that will be analyzed at an
offsite laboratory also are listed in Table 4-2, along with the associated analytical methods.
Sampling will be conducted in accordance with Section 2.9.1 of the Master FSP for MCAS
Cherry Point.

Groundwater levels also will be monitored and recorded during sampling events.

Quality Assurance and Quality Control (QA/QC) samples will be collected at the frequency
outlined in Table 4-3.
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4.0 — TREATABILITY STUDY APPROACH

4.3 Data Analysis, Interpretation, and Reporting

CH2M HILL will prepare technical memos for submission to the Navy, EPA, and NCDENR
to present the progress and the preliminary results of the HRC treatability study during the
course of the test. It is currently envisioned that a brief technical memorandum will be
prepared after each sampling round. In addition, a summary technical memorandum will
be prepared after the last round of groundwater sampling, that will summarize the contents
of the interim memoranda, document all field activities and analytical results from ground-
water monitoring, and evaluate the effectiveness of bioremediation by the implemented
technology.

4.4 Residuals Management

Three types of potentially contaminated residues are expected to be generated during the
field work:

1. Personal protective equipment (PPE).

2. Fluids from the decontamination of the drilling equipment, sampling tools and
equipment, and PPE.

3. Purge water from well development and groundwater sampling.

Details on procedures for the handling and disposal of these materials can be found in
Section 2.15 of the Master FSP for MCAS Cherry Point.
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4.0 — TREATABILITY STUDY APPROACH

Table 4-1
Treatability Test Monitoring Well Network
Total Depth Depth of Screened Interval (feet bgs)
Sampling Point (feet bgs)

Wells Within the Targeted Groundwater Plume

OU1-47GW07 17 7-17
OU1-47GWO08* 48 38-48
QU1-47GW13 (proposed new well) 17 7-17 (planned to be screened such that

the top of the screen approximately
coincides with the water table)

OU1-47GW 14 (proposed new well) 17 7-17 {planned to be screened such that
the top of the screen approximately
coincides with the water table)

Wells Downgradient of the Targeted Groundwater Plume

OU1-47GW11* 50 40-50
OU1-51GW02 14.89 4.89-14.89
OU1-47GW12 17 7-17

All wells are screened in the upper Surficial Aquifer, with the exception of welis
QU1-47GW08 and QU1-47GW11, which are screened in the lower Surficial Aquifer.
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4.0 — TREATABILITY STUDY APPROACH

Table 4-2

Treatability Study Monitoring Parameters

Parameter

Analytical Method

Dissolved Gases

Dissolved Methane, Ethane, Ethene EPA R.S. Kerr Laboratory SOP-147 5
Dissclved Oxygen Horiba Combination Meter' (Field Test)
Geochemical Parameters

Alkalinity EPA310.1°

Chloride EPA 325.2*

Nitrate as Nitrogen EPA 352.1*

Nitrite as Nitrogen EPA 354.1°

Oxidation Reduction Potential (ORP)

Oxidation-Reduction Meter' (Field Test)

pH Horiba Combination Meter' (Field Test)
Sulfate EPA 375.4 *

Sulfide HACH Test Kit? (Field Test)
Temperature Horiba Combination Meter' (Field Test)

Dissolved Metals

Ferrous lron

HACH Test Kit® (Field Test)

Dissolved Manganese

EPA SW-846/6010B

Organic Metabolic Acids

Acetic, Butyric, Lactic, Propionic, and Pyruvic

High Performance Liquid Chromatography

Acids (HPLC)
Volatile Organics EPA SW-846/82608 °
Notes:

! Obtained from Section 2.6.1 of Brown & Root _.vironmental's April 1998 Master FSP for

MCAS Cherry Point.

2 Obtained from Section 5.3 of the Master QAP for MCAS Cherry Point.
3 Obtained from VOC List in Table 5-1 Section 5.5.1 of the Master QAP for MCAS Cherry

Point.

4 Obtained from Physical Properties/Non-Metal inorganic List in Table 5-1 Section 5.5.1 of

the Master QAP for MCAS Cherry Point.

5 Obtained from Natural Attenuation Parameters List in Table 5-1 Section 5.5.1 of the Master

QAP for MCAS Cherry Point.

4-8
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4.0 — TREATABILITY STUDY APPROACH

Table 4-3
General Requirements for QC Sample Collection

QC Samples QC Specified Collection Frequency

One duplicate per 10 groundwater samples or one duplicate per day

Field Duplicates per sampling event, whichever is more frequent

One per sampiing event (i.e. sampling round}. The number of fieid
Field Blanks blanks will increase in the event that ambient site conditions vary, cr
for sampling events that extend beyond a week (5 working days).

Trip Blanks One set of trip blanks per cooler containing samples collected for

VOC analysis
Matrix Spikes One per 20 samples
Equipment Blanks One per day

The QC sample collection requirements listed are in accordance with EPA Region IV
guidance, specifically “Environmental Investigations Standard Operating Procedures and
Quality Assurance Manual,” EPA Region IV, May 1996.
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4.0 — TREATABILITY STUDY APPROACH
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Appendix A
Groundwater Sample Analytical Results
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Table

Raw Temporary Well Groundwater Data

Site 47 Stripper Barn Plume
Cherry Point, NC

i 47TW01 | 47Two2 | a7Two3 | a7Two4 | 477wos | azTwoe | a7Twoz | 47Twos | 47Twos | 47Twio | 47Twit | 477wi2 | 47Twi3
Chemical Name .

Volatile Organic Compounds (ug/L)

1,1,1-Trichloroethane 1U 1U 1u 1u 1u 1u 1y 1y 2.1 11U 1u 11U 1u
1,1,2,2-Tetrachloroethane 1y 1u 14U 1U 1u 1Uu 1u 1u 1U 1u 1U 1u 1Tu
1,1,2-Trichloroethane 1y 1U 1u 1U 11U 1U 1u 1y 1u 1y 11U 1y 1u
1,1-Dichloroethane 1U 1U 1u 1U 1 U 1U 1u 1y 4.4 1u 1 U 1U 5.8
1,1-Dichloroethene 1u 1u 1U 1U 1u 1u 1u 1y 1.6 1 U 1U 1u 11U
1,2-Dichloroethane 1u 1y 1y 1y 1U 1y 1u 1u 1U 1U 1u 1u 1u
1,2-Dichioroethene (total) 2.1 15 1] U 6.6 1u 1U 10 1y 14 1U 1y 22
1,2-Dichioropropane 1U iU 11U 11U 1uU 1y 1TuU 1 U 1U 1 U 1uU 1ty 11U
2-Butanone 10U 10U wul] 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U
2-Hexanone 10 U 1ou 16 U ou| 1ouU| 1oy 10U 10U 10U 10U 10U 10U 10 U
4-Methyl-2-pentanone 10U tou| 10U Ul touU| 10Ul 10U 10U 10U 100 10U 10U 10U
Acetone oy ouUj 10U 10U fouf 10U|  tou 10U 10U 10U 104U 10U 10U
Benzene : 11U 1u|  Ttu 11U 1u U Tu 1u 1U iU 1u 1U 11U
Bromodichloromethane Tty iU | Y 1u 1ty 1u ’ U TTul v 10| 1y 11U 14U
Bromoform 11U tu|  iu| 1ul U Hu| 1w IR R Y 1y 1U
Bromomethane 2U 2uy  2U| 2U 2V 20 2y 20| 2u|T Teul 2U 2U 2U
Carbon disulfide 1U 11U tul o 1u Ul o IR Hul o AUl 1o 11U 1U 1u
Carbon tetrachioride 11U 1u] U 1U iU iU REV] 1TuU 1u ] 10 1U 1y 1U
Chicrobenzene 1U 10| 1u 11U Y 1u 1U U 1U Tiu| 1U 1U 1y
Chloroethane 2U 2U 2U 22U | 2y 2 2u | 20 20| " 2u 2U 2U 2u
Chioroform 1u 1U 1u 10 1U 22 1Tu 1u] 24 | T1u 12 1y 1U
Chioromethane 2y 2U 2y 2y 2ul  zu 2u 2u 2u 2U 2U 2U 2U
cis-1,3-Dichloropropene 11U 1U 11U 1U Tu|l U ERY 1Tul 1 U 1U 1u iU 1U
Dibromochloromethane 1U 1TuU 1U 1U 1U 1 U 1y 1U 1U 1Y 1U 1U 11U
Ethylbenzene 1U 11U 1u 1u 1y 1u 1U 1U 1U 1 U 1U 1U 1 U
Methylene chloride 1u 1ty 1u 1U 1y 1uU 1y 1U 1U 1U U 1 U U
Styrene 1u 11U 1U 11U 1y iU 1y 1u 1U 1u 1U Ty tu
Tetrachloroethene 1ty 1y 1U 4 tu 11U 17 1ty 2.3 1U 1y 1U 25
Toluene 1t U 11U 11U 1y 1U 11U 1V 1y 1 U tu 11U 11U 1y
trans-1,3-Dichloropropene 1uU 1y 1U 1u 1U 1y 1 U 11U 1U 1U 1y 1U 1U
Trichloroethene 1.6 1.2 1U 1U 1y tu 1U 1U 1y 1U iU 1U 7.1
Vinyl chloride 2U 2U 2U 2U 21 2U 2U 5.2 2U 2 U 2U 2U 2U
Xylene, total 1 U 1U 1y 1y 1 U 1U 10 iU iU 1U 1U 1 U 1U

Note: All temporary welis were screened in

the upper Surficial Aquifer.

NA - Not analyzed
U - Analyte not detected
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Table A2
Detected Temporary Well Groundwater Data
Site 47 Stripper Barn Plume
Cherry Point, NC

47TWO1 47TW02 47TW03 47TWO04 47TW05 47TWO6 47TWQ7 47TW08 47TW09 47TW10 47TWH 47TW12 47TW13

Chemical Name

Volatile Organic Compounds (ug/L)
1,1,1-Trichloroethane
1,1-Dichloroethane

1,1-Dichloroethene
1,2-Dichloroethene (total)

n
ccc
cccc

Chioroform
Tetrachloroethene

< ci

—
-

Trichloroethene

cccccccc
fccccccc
cccccccc

(NN
M o o s
RN 1 SN
ccc

NN
cCcCccccccCcccc

[N P2 R 5. BN
Y N - DI
N o mmoma oo

cl

Vinyl chloride

Note: All temporary wells were screened in
the upper Surficial Aquifer.

Shaded cells indicate detected analytes.

NA - Not analyzed
U - Analyte not detected
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Table
Raw Monitoring Well Gi...dwater Data
Site 47 Stripper Barn Plume

Cherry Point, NC
o D] arawor | a7GwWoz | 47GWo3 | 47GWO4 | 47GWOS | 47GW06 | 47GW07 | 47GWos | 47GWog | 47GW10 | a7aw1s | a7Gw11-P | a7GW12 | 51GWoz | MW-22 | MW.23 | MW-24 | MW-25
Screened Placement] _ys 1S us LS _us is | us LS ys Ls LS LS us us ys LS LS is
. Cl i Name } : | ‘ X 1, N . i ‘ ; ‘ » . '
Volatile Organic Compounds (UG/L) ) ) . ; : E I ! , : : : : : : R
1.1,1-Trichloroethane 1'U LY 1NU _ 110 11U 49,000! 8.2! 1‘:U 11U 1.1 IU 2 5;U 12;U 1‘U H 1‘U
1,1,2,2-Tetrachlnroethane 1'U 14U 1'U 1_§U H‘U 5.000’1U 1:U |;U 1,U 1u 1AU 2 S.U 12'U |‘U SO.U 1.U
1,1,2-Trichloroc» e 1y 1y Tu 1U 5,0001U 1y 1y 1y 1u vul zsul  2u] au| sow 1y
1,1-Dichloroethane 1y Ty 1y 1u 5,000/U 1.6 1y Y Ty ] 3 350° U 50:U 1u
1,1-Dichloroethene 1u 1u 1u 1 5000U] 11, 1 v 1u vuf  2s5u] a0 1ul sou 1y
1.2-Dichloroethane 1u 1U 1u Tu 5,000,U 1u 1 1u 1U 1ul  esu 12ul  1u| sou 1
1,2-Dichioroethene (total) 1u 1y 1y 1u 5,000,U 1ol s 1y v 1ul  2sul se Tul eeo 1y
1.2-Dichloropropane 1u 1 1u 1u 5,000V 1u 1y 1y 1u 1ul  2su 12U Tul sou 1u
2-Butanone 10°R |O‘R 10_R 10“R 50.000:R ‘OJR 10‘1H 10‘R 10.R 10.R 25R 120:R 10.R SOO.R 10tH
2-Hexanone wou|  1eul  sou 10jU 50,000.U 10U 10ju 10U 10U wu|  asul 10| sou| soou 10ly
4-Methyl-2-pentanone w0l 10U wou| 10U so000U|  10.U 10U 10y 10U wu] 25Ul 120uU| 0uj soou 10U
Acetone w0R{  1eR| L 10/R wR| so000iR| 1om|  10R|  10R| 10R wa|  25R[ 120R| st| sooR 10°R
Benzene iy 1y 1u 1 1lul “s.000iu 1iu Hu " il 2sul vl | sou 1
Bromodichloromethane U 11U 1:U LHY _ . tiU} 5000U 1y 11U iU U 25U 12{u 11U 50iU 1tU
Bromaform 1y 1u 1y 1 " 1u]s000u | 11U 1 fu|” zsu]  eelul  ru] sou 1u
Bromomethane 2lu 2u 20U 2lu ~2]u] 10,0001 2y 2l 2u 2iu 2lu siu]  2siul zu| 100w 2l
Carbon disulfide 1 1y fu] o Hul sooou|  wu| 1 1y 1 1] 2sv wiu| " | sou 1u
Carbon tetrachloride 1y 1o ol v 1u oju sl ol 4w ol zsiu] r2ju 11u s0lU 1iu
Chiorobenzene 1 1‘U Hy RN L u L - 1y 1 R 25U} 12Ul 1y 501U 1u
Chiorosthane 2u 2ju 20l 2u _2{ul 1o0e0u}  2ul 2 2ju 2jy 2lu siul  2siu] 2u| ool 2lu
Chioraform 1y 3B 1u| sz 1u] sec0lu] 1ep| tluf nu| 198 188] 25U 12ju] v sou 11U
Chioromethane 2ju 2u 2y 2lu ] s O R 1 R [V S e 1 2u] sy U]l 2u| 100y 2u
Dibromochloromethane 1ju 1u ful i T oul _ 1u| 1u 1u 1iu Ao asjul s2ul au] selu 1y
Ei enzene 1ju ul 4y | ] ul 1y 1y rul Tdlul T AUl 28l0] T Ul T 6] Tsolu 1ju
Mc slene chloride 1 dul ee I tu o] Tseeeu]  Taiul iy ol Tl 280 Th2iu] Taiu] sou 1y
[styrene 1 nul ol 11U ol seeolu| v s 4l 1y 1y 28y [ U 1u
Tetrachloroethene 1;U I;U 11U BULY .t u 11U 1y iHY 1y 11U 25U u HuU u 11U
Toluene 1$U Y 1y 1y Y Y 11U it 11U 1Y R 25U 12, “Hul o soU 11U
Trichloroethene 1 1 U 1V U] 8500} 22 . 1y 1y 1 11U 25U 21 11U 1,500 1y
Vinyl chloride 2u 2U 2ul  2u | zulroseou] T T2lul 2} au 21y 2iu siu| 1eo 2iu| 170 2lu
Xylene, total 1u Tu 1ju du| a8 1ol seooiu]  siul v 1y 1o ol esiu]l aZul vl soju 1u
 is-1,3-Dichloropropene 1 1y 1 | v 1ju] s000u su| U iU 1| asu 121U sul soul vl
rans-1,3-Dichioropropene Ty tu 1y nul 1y U] s.00u 1 1 1o XY ol 2so| 2] v sou| vl v
Geochemistry (MG/L) . i . : : . : : !
Alkalinity 60; 80 170, | 160 250 70! 150, 05! 220, 210} 201 nst | 2100 | aso) -
(Chemical oxygen demand 5.9 5U 16.8! 7.2; 327 16.1: 1.1 5U 7.2 8.5 6,2j NSE 12,5“ ‘3'8;:
Chloride 7 i 7 7! 32 9: 1 5 6 6! 17 NS 22 11
Ethane (ug/L) osul osul oesul osul am osu|  osu|  oesul  asu osiul osul ns | osu| sa
Cthene (ug/l) osul osul osul osul e o5U| esu| osu| osu osu| osul ns | osu| 7e | asu| osu
Manganese (ug/ ) 7 o7, 370, 30; 140, 87 710; 19 340 340, 130 NS 23 | 120 | a5 17
dethane (ught) 051" 22 180D  80D| 57000 36 14 g20f 10 i 53, ns | 1o000D| s200| t0D] et
Nitrate otul  orul  erul  oiul ot o1u| o1ul oruf o1u oru| o7 ns. | o2 | ovul o1u] earu
Nirite orul otul erul osu| 1w ol orul orul oru orul orul nNs | oru| arul o1ul eru
Sultate 52 29, 44, 13, 25, 35, 72, 21, o5, 62. 29’ NS, "y 19 | 24 | 38
Total organic carbon (TOC) 2 2 6: 3 11 3 5 2 2 NS 1 NSt . 5‘ 2' 2‘
US - upper Surficial Aquifer ., Ui : _ :
LS - lower Surficial Aquifer ; ] ! : i : - ‘ !

NS - Not sampled

B - Analyte not detected above associated blank
D - Result came from a diluted sample

1_ - Reported value may be biased low

R - Unreliable result

U - Analyte not detected

Page t of 1
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Table A4 5
Detected Monitoring Well Groundwater Data
Site 47 Stripper Barn Plume
Cherry Point, NC

Well IDf 47GW01 | 47GW02 | 47GW03 | 47GWO04 | 47GWOS | 47GW0B | 47GWO7 | 47GW03 | 47Gwog | 47Gw10 | 47Gawii | a7awi1-p | a7awiz | s1Gwo2 | Mw-22 | mw-23 | Mw-24 | Mw25
Screened P us LS us LS Us LS LS LS us us us LS LS LS
Chemical Name ‘ I L i : ; ; i
Volatile Organic Compounds (UG/L) B :
1,1,1-Trichloroethane 1y 1 1y 1y 1]
1,1-Dichicrosthane 1 1 U 1u 1
1,1-Dichioroethene 1iu 1 U} V] R HY
1.2-Di  xoethene (total) BRI 1 11U 1y 1TU
2-Bute. ne 10R 10 10/R 10/R 10iR 10{R|  10iR
Acetone 10/R 10: 10[R 10R 10iR 10:R|  10R
Benzene 1y U 1y 1y 1y 1y IEU
Cr roethane 2,U 2 _2u 2y 2y 2y 2,
Ethylbenzene 1y 1 RN 1 1l 1y
Methylene chioride U 1 Uy LY 11U 1y
Toluene 1RY 1 1y Y 1 1y
I Trichioroethene iRy 1 tHY 1Y 1y IEU
Viny chioride 2u 2; 2u 2iy 2.U 2y
Xylene, total 1y H 1y 1 tu Ty
Geochemistry (MG/L)

Alkatinity

(Chemi: .l oxygen demand
Chloride

Ethane (ug/L}

Ethene (ug/t)

Manganese (ug/t)
Methane (ug/)

Nitrate

Nitrite

Sultate

Total organic carbon (TOC)

US - upper Surficial Aquifer
LS - lower Surficial Aquifer

Shaded cells indicate detected analytes.

NS - Not sampled

[ - Result came from a diluted sample
L - Reported value * be biased low
R - Unreliable re 5

U - Analyte not o,

Page 1 of 1
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Table AS
Soil Data
Site 47 Stripper Barn Plume
Cherry Point, NC

47GW02-SB | 47GW04-SB | 47GW08-SB | 47GW09-8B | 47TW08-SB

Chemical Name

Wet Chemistry (%)

% Solids _ o
Total organic carbon (TOC) - mg/kg

NA - Not analyzed
U - Analyte not detected

WDC003670334.ZIP Page 1 of 1



NA - Notanr’
U - Analyte

q

stected

Table A6
Raw Quality Control Data
Site 47 Stripper Barn Plume
Cherry Point, NC

47EB0300 | 47FB0300 | 47TB0323

477B0324

QU1-477B01-0307

Chemical Name

1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1.1-Dichlorosthane
1,1-Dichloroethene

1 ,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone

2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chioroform
Chloromethane
cis-1,3-Dichloropropene

Dibromochloromethane

Ethane

Ethene

Elhylbenzene

Methane

Methylene chloride

Styrene

Tetrachloroethene

Toluene e
trans-1,3-Dichloropropene
Trichloroethene

Vinyl chloride

Xylené, total

Wet Chemistry (mg/L)
Alkalinity

Chemical oxygen demand
Chloride

Manganese

Nitrate

Nitrite

Sulfate

Total organic carbon (TOC)

Volatile Organic Compounds (ug]L) T :“

|
I
i<

[

pory

|
i
|
1
i

cicicic
! :

T
OMN = 2 2N 2 ma 0000 =i a

1u

cccccccocaccoccocogaeccecaca
S
c

RN = —» a2 N 4
ccccocccc

~

2U

- N
CcCcCC
c

- 5U 5U
5U | 5U
1ty 1U

0.0025 U | 0.0025 U
0.1 u 01U
0.1y o1y
5U 5U
1U 1y

[P TG U Y

- o
-~ G o oo : )
cCcccococcCccocococcocaoccccoccacaacccoca

- N R = e a N)

z 2 Z
P i

(R SN Y P
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NA - Not analyzed
U - Analyte not detected

Table A7
Detected Quality Control Data
Site 47 Stripper Barn Plume
Cherry Point, NC

47EB0300

Chemical Name

Volatile Organic Compounds (ug/L)
Chloroform

Wet Chemistry (mg/L)

‘INo Detections

47FB0300 | 47780323

47TB0324

0U1-47TB01-0307

1u

1u |

1U

Shaded cells indicate detected analytes.
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Non-Validated Temporary Well Data
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CH2M HILL

Lab Name:Severn Trent Laboratories, Inc. SDG Number:

Matrix: (soil/water) WATER Lab Sample ID:A0C090118 001
Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: S / mL Date Received: 03/09/00
Work Order: DYEFP101 Date Extracted:03/0%/00
pilution factor: 1 Date Analyzed: 03/09/00

Moisture %:NA
QC Batch: 0069301
Client Sample Id: 47TW09

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/kg) ugq/L Q
| _74-87-3 Chloromethane (2.0 | 5§
|_74-83-9 Bromomethane [2.0 | U|
| _75-01-4 Vinyl chloride j2.0 | Ul
| _75-00-3 Chlorocethane |2.0 | |
|_75-09-2 Methylene chloride |1.0 | |
| _67-64-1 Acetone 10 } ]
| _75-15-0 Carbon disulfide 1.0 | |
|_75-35-4 1,1-Dichloroethene |r-6 I |
| _75-34-3 1,1-Dichloroethane |4.4 I |
|_540-59-0 1,2-bDichloroethene - (total) 1.0 | u|
|_67-66-3 Chlorofoxm [2.4 i |
| 107-06-2 1,2-Dichloroethane |z.0 | |
| _78-93-3 2-Butanone |10 | |
| _71-55-6 1,1,1-Trichloroethane |2.1 | |
| 56-23-5 Carbon tetrachloride 1.0 | of
| _75-27-4 Bromodichloromethane 1.0 | U
|_78-87-5 1,2-Dichloropropane 1.0 | Ul
[_10061-01-5 cig-1,3-Dichloropropene (1.0 | jo |
| _79-01-6 Trichloroethene 1.0 | o f
| _124-48-1 Dibromochloromethane 1.0 | jof]
| _719-00-5 1,1,2-Trichloroethane 1.0 | g
| _71-43-2 Benzene (1.0 | ul
| _10061-02-6 trans-1,3-Dichloropropene 1.0 | u|
|_75-25-2 Bromoform (2.0 | o]
|_108-10-1 4-Methyl-2-pentanone |10 | u|
|_591-78-6 2 -Hexanone j10 | ul
| _127-18-4 Tetrachloroethene 2.3 | |
| _79-34-5 1,1,2,2-Tetrachloroethane j1.0 i U]
FORM I

STL - North Canton



STL

Lab Name:Severn Trent Laboratories,

Matrix: (soil/water) WATER
Method: SW846 8260B

CH2M HILL

Inc. SDG Numbex:

Lab Sample ID:A0C090118 001

Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 5 / mL
Work Order: DSEFP10l1
Dilution factor: 1
Moisture %:NA

Client Sample Id: 47TW09

Date Received: 032/09/00
Date Extracted:03/09/00
Date Analyzed: 03/09/00

QC Batch: 0069301

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L o
|_108-88-3 Toluene |1.0 | Ul
|_108-90-7 Chlorobenzene |1.0 | u|
|_100-41-4 Ethylbenzene 1.0 | jof|
[_100-42-5 Styrene j1.0 [ jof
| _1330-20-7 Xylenes (total) 1.0 | of

FORM I

- North Canton
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Lab Name:Severn Trent Laboratories, Inc. SDG Numberx:

Matrix: (soil/water) WATER

Method: SW846 8260B
Volatile Organi

Sample WT/Vol: 5 / mL
work Order: DIEFQ101
Dilution factor: 1

Moisture %:NA

Client Sample Id: 47TW10

Lab Sample ID:A0C090118 002
cs, GC/MS (82608B)

Date Received: 03/09/00
Date Extracted:03/09/00
Date Analyzed: 03/09/00

QC Batch: 0069301

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L o)
| _74-87-3 Chloromethane 2.0 | Ul
{_74-83-9 Bromomethane . 2.0 i U|
|_75-01-4 vinyl chloride ]2.0 | of
| _75-00-3 Chlorxoethane 2.0 | Ul
| _75-09-2 Methylene chloride 1.0 ] U]
| _67-64-1 : Acetone (10 ] ol
|_75-15-0 Carbon disulfide f1.0 | Ul
|_75-35-4 1,1-Dichloxoethene 1.0 ] jo !
| _75-34-3 1,1-Dichloroethane |1.0 | u!
| _540-59-0 1,2-Dichlorocethene (total) j1.0 | jof|
|_67-66-3 Chloroform |2.0 | U]
| _107-06-2 1,2-Dichloroethane (1.0 | o]
|_78-93-3 2-Butanone {10 | u|
| _71-55-6 1,1,1-Trichlorcethane 1.0 | jof|
| 56-23-5 Carbon tetrachloride (1.0 | u]
| _75-27-4 Bromodichloromethane 1.0 | ul
|_78-87-5 1,2-Dicnloropropane 1.0 | of |
|_10061-01-5 cig-1,3-Dichloropropene 1.0 | U
|_79-01-6 Trichlorcethene j12.0 | jof|
|_124-48-1 Dibromochloromethane 2.0 | o4
|_79-00-5 i,1,2-Trichloroethane j1.0 | U
| _71-43-2 Benzene j1.0 | jof|
| _10061-02-6 trans-1,3-Dichloropropene ]1.0 | 15§
| _75-25-2 Bromoform 1.0 ] u]
|_108-10-1 4-Methyl -2-pentanone |10 | jof
| s91-78-6 2-Hexanone 10 | of!
|_127-18-4 Tetrachloroethene (1.0 | [of|
| _79-34-5 1,1,2,2-Tetrachlorcethane j1.0 | U
FORM I

- North Canton
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STL

Lab Name:Severn Trent Laboratories,

Matrix: (soil/water) WATER
Method: SW846 8260B

CH2M HILL

Inc. SDG Number:

Lab Sample ID:A0C030118 002

Volatile Organics, GC/MS (8260B)

Sample WTL/Vol: 5 / mL
Work Order: D9EFQ101
Dilution factor: 1
Moisture %:NA

Client Sample Id: 47TW1l0

Date Received: 03/09/00
Date Extracted:03/09/00
Date Analyzed: 03/09/00

QC Batch: 0069301

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q
|_108-88-3 Toluene 1.0 | jof|
|_108-90-7 Chlorobenzene j1.0 [ jof |
|_100-41-4 Ethylbenzene |1.0 | jof|
|_100-42-5 Styrene [1.0 [ Ul
|_1330-20-7 Xylenes (total) (1.0 ] of |

FORM I

- North Canton
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Lab Name : QUANTERRA SDG Numberx:

Matrix:
Method:

{soil/water) WATER
SW846 8260B
Volatile Oxganics, GC/MS (8260B)

Lab Sample ID:A0C070214 001

Sample WT/Vol: 25 / mL
Work Ordexr: D9CC3101

Pilution factor: 12.5
Moisture %:NA

Date Received: 03/07/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0068256
Client Sample Id: S51GW02

CONCENTRATION UNITS:

CAS NO. COMPCUND (ug/L or ug/kg) ug/L Q
74-87-3 Chloromethane j25 | o
74-83-9 Bromomethane |25 | jo§!
75-01-4 Vinyl chlorxide |1s0 | |
75-00-3 Chloroethane |25 | ul
75-09-2 Methylene chloride j12 | jof
87-64-1 Acetone |120 | o]
75-15-0 Carbon disulfide 112 | jof |
75-35-4 1,1-Dichlorcethene ]140 | |
75-34-3 1,1-Dichlorcethane |350 | |
540-59-0 1,2-Dichloroethene (total) |39 | |
67-66-3 Chloroform _ |12 | g
107-06-2 1,2-Dichloroethane |12 | o] |
78-93-3 2-Butanone |120 | gl
71-55-6 1,1,1-Trichlorcethane |12 | gl
56-23-5 Carbon tetrachloride |12 | jof |
75-27-4 Bromodichloromethane 12 | of |
78-87-5 1,2-Dichloropropane |12 | jof
10061-01-5 cig-1,3-Dichloropropene |12 | jof
79-01-6 Trichlorocethene j21 | 1
124-48-1 Dibromochloromethane |12 | u|
79-00-5 1,1,2-Trichloroethane |12 | o]
71-43-2 Benzene |12 | jof
10061-02-6 trans-1,3-Dichloropropene f12 ! jof!
75-25-2 Bromoform 12 | jof |
108-10-1 4-Methyl-2-pentanone 120 | jof
591-78-6 2-Hexanone f120 | jof|
127-18-4 Tetrachlorcethene j12 } jof |
79-34-5 1,1,2,2-Tetrachloxocethane {12 | o

FORM I

- North Canton



STL

CH2M HILL

Lab Name :QUANTERRA SDG Number:

Matrix: (soil/water) WATER
Method: SW846 8260B
Volatile Organicg, GC/MS (8260B)

Lab Sample ID:A0C070214 001

Sample WT/Vol: 25 / mL
Work Order: D9CC3101
Dilution factor: 12.5
Moisture %:NA

Date Received: 03/07/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0068256
Client Sample Id: 51GW02

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kqg) ug/L Q
j_108-88-3 Toluene 12 | g|
|_108-90-7 Chlorobenzene {12 | jf
{_100-41-4 Ethylbenzene 12 | jof|
|_100-42-5 Styrene |12 | g
|_1330-20-7 Xvlenes (total) |12 | jof

. FORM I

- North Canton
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CH2M HILL

Lab Name :QUANTERRA SD@ Number:

Matrix:
Method:

(soil/water) WATER
SW846 8260B .
Volatile Organics, GC/MS (8260B)

Lab Sample ID:AQ0C070214 002

Date Received: 03/07/00
Date Bxtracted:03/08/00
Date Analyzed: 03/08/00

Sample WT/Vol: 25 / mL
Work Order: DSCC4101
Dilution factor: 1
Moisture $%:NA

QC Batch: 0068256
Client Sample Id: 47TW13

CONCENTRATION UNITS:

STL

CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q
| 74-87-3 Chloromethane __12.0 | o
|_74-83-9 Bromomethane 2.0 | o
|_75-01-4 Vinyl chloride |2.0 | Ul
| _15-00-3 Chloroethane |2.0 | jof|
| _75-09-2 Methylene chloride |1.0 | of|
| _67-64-1 Acetone |20 I o
|_75-15-0 Carbon disulfide 1.0 | o]
- |_75-35-4 1,1-Dichlorcethene j1.0 i ul
{_75-34-3 1,1-Dichloroethane |s.8 | |
[_540-53-0 1,2-Dichloroethene (total) |22 | |
|_67-66-3 Chloroform ' (1.0 | of
|_107-06-2 1,2-Dichloroethane jL.0 | ]|
|_78-93-3 2-Butanone |10 I jof
| _71-55-6 1,1,1-Trichloroethane 1.0 R f|
|_56-23-5 Carbon tetrachloride jr.0 | of |
|_75-"17-4 Bromodichloromethane lr.0 | gl
|_78-87-5 1,2-Dichloropropane (1.0 | gl
|_10061-01-5 ¢cig-1,3-Dichlorcpropene 1.0 | o]
|_79-01-6 Trichloroethene [7.2 | |
|_124-48-1 Dibromochloromethane j2.0 | ul
|_79-00-5 1,1,2-Trichloroethane 1.0 | T
| 71-43-2 Benzene (1.0 | Ul
|_10061-02-6 trans-1,3-Dichloropropene 1.0 ] of|
|_715-25-2 Bromoform 1.0 | g
| 108-10-1 4-Methyl-2-pentanocne |10 | gj
| _591-78-6 2-Hexanone |10 | g|
|_127-18-4 Tetrachloroethene 2.5 i |
|_79-34-5 1,1,2,2-Tetrachloroethane j1.0 | jof |

- North Canton

FORM I
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STL

Lab Name :QUANTERRA

Matrix: (soil/water) WATER

CH2M HILL

SﬁG Number:

Lab Sample ID:A0C070214 002

Method: SW846 8260B .
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 25 / mL
Work Order: D9CC4101

Dilution factor:.
Moisture %:NA

1

Date Received: 03/07/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0068256

Client Sample Id: 47TW13

CONCENTRATION UNITS:

CAS NO. COMPOUND {(ug/L or ug/kg) ug/L o]
|_108-88-3 Toluene f1.0 | jof|
| _108-90-7 Chlorobenzene 1.0 | o
|_100-41-4 Ethylbenzene 11.0 | u|
|_200-42-5 Styrene 1.0 i gl -
| _1330-20-7 Xylenes (total) 1.0 ] U]

- North Canton

FORM I
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CH2M HILL

Lal Name : QUANTERRA SDG Number:

Matrix: (soil/water) WATER Lab Sample ID:A0C070214 003
Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 25 / mL - Date Received: 03/07/00
Work Order: D9CC7101 Date Extracted:03/08/00
Dilution factor: 1 Date Analyzed: 03/08/00

Moisture %:NA
QC Batch: 0068256
Client Sample Id: 47TWIll

CONCENTRATION UNITS:

CAS NO. COMPOUND ug/L or ug/k ug/L Q
| _74-87-3 Chloromethane |2.0 |
| 74-83-9 Bromomethane 2.0 |
| _75-01-4 Vinyl chloride (2.0 |
|_15-00-3 Chloroethane 2.0 |
| _75-09-2 Methylene chloride 1.0 |
|_67-64-1 Acetone 10 |
|_75-15-0 Carbon disulfide 1.0 |
|_75-35-4 1,1-Dichloroethene 1.0 |-
|_75-34-3 1,1-Dichlorocethane 1.0 |
|_540-59-0 1,2-Dichloroethene (total) 1.0 |
| _67-66-3 Chloroform . 1.2 |
|_107-06-2 1,2-Dichloroethane 1.0 |
|_78-93-3 2-Butanone 10 |
|_71-55-6 1,1,1-Trichlorcethane 1.0 |
|_56-23-5 Carbon tetrichloride 1.0 |
| _15-27-4 Bromodichloromethane 1.0 |
| _78-87-5 1,2-Dichloropropane 1.0 |
{_10061-01-5 cig-1,3-Dichloropropene 1.0 |
{_79-01-6 Trichloxcethene l1.0 |
|_124-48-1 Dibromochloromethane 1.0 |
|_79-00-5 1,1,2-Trichlorcethane 1.0 |
{_71-43-2 Benzene j1.0 |
|_10061-02-86 trans-1,3-Dichlorcpropene 1.0 |
|_75-25-2 Bromoform 1.0 |
|_108-10-1 4-Methyl-2-pentancne j1o |
|.591-78-6 2 -Hexanone j10 |
| _127-18-4 Tetrachloroethene |1.0 |
| _79-34-5 1,1,2,2-Tetrachloxoethane j1.0 |

FORM I

STL - North Canton



Lab Name :QUANTERRA

Matrix: (soil/water) WATER
Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 25 / mL
Work Oxder: D9CC7101

Dilution factor:
Moisture %:NA

1

Client Sample Id: 47TWii

CH2M HILL

SDG Number:

Lab Sample ID:A0C070214 003

Date Received: 03/07/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0068256

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q
|_108-88-3 Toluene 1.0 | jof
|_108-90-7 Chlorobenzene l2.0 | jof
| _100-41-4 Ethylbenzene j1.0 | jof|
|_100-42-5 Styrene f1.0 | jof|
|_1330-20-7 Xylenes (total) 1.0 | g

STL - North Canton

FORM I
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Lab Name :QUANTERRA

CH2M HILL.

Matrix: (soil/water) WATER
Method: SW846 8260B
Volatile Oxganics, GC/MS (8260B)

Sample WT/Vol: 25 / mL
Work Order: D9CC8101

Dilution factor:
Moisture %:NA

1

Client Sample Id: 47TW08

8DG Number:

Lab Sample ID:A0C070214 004

Date Received: 03/07/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0068256

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) uvg/L Q
| 74-87-3 Chloromethane (2.0 | Ul
| _74-83-9 Bromcmethane 2.0 | U]
|_75-01-4 Vinyl chloride |5.2 | |
| _75-00-3 Chloroethane i2.0 | U]
| _75-09-2 Methylene chloride i1.0 | U]
| 67-64-1 Acetone 10 | og
| _15-15-0 Carbon digulfide j1.0 | 1o
| _75-35-4 1,1-Dichloroethene |1.0 | U]
| _75-34-3 1,1-Dichloroethane Dichloroethane 1.0 } o
|_540-59-0 1,2-Dichloroethene gtota ) 1.0 | u|
|_67-66-3 Chloroform 1.0 i U]
|_107-06-2 1,2-Dichloroethane j1.0 | u|
|_78-93-3 2-Butanone jx0 | u|
| _71-55-6 1,1,1-Trichloxoethane 1.0 | o] |
| _56-23-5 Carbon tetrachloride |1.0 i jof|
|_75-27-4 Bromodichloromethane 1.0 | Ul
|_78-87-5 1,2-Dichloxopropane 1.0 | U|
{_10061-01-5 cig-1,3-Dichloropropene 1.0 | Lof|
|_79-01-6 Trichloroethene jr.0 ] Uj
|_124-48-1 Dibromochloromethane |1.0 ] of
| _79-00-5 1,1,2-Trichloroethane 1.0 | jof!
|_71-43-2 Benzene j1.0 | joff
| _10061-02-6 trans-1,3-Dichloropropene 1.0 | U]
|_75-25-2 Bromoform {1.0 | Ui
|_108-10-1 4 -Methyl-2-pentancne |10 | o §!
| _S91-78-6 2-Hexanone |10 | o
|_127-18-4 Tetrachloroethene 1.0 | o}
|_79-34-5 1,1,2,2-Tetrachlorcethane |1.0 | o

STL -~ North Canton

FORM I
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STL

Lab Name :QUANTERRA

Matrix: (scil/water) WATER
Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 25 / mL
Work Order: D9CC8101

Dilution fact
Moisture %:NA

1

Client Sample Id: 47TW0S

CH2M HILL

SDG Number:

Lab Sample ID:A0C070214 004

Date Received: 03/07/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0068256

CONCENTRATION UNITS:

CAS NO. COMPOUND (uq/L or ug/kg} ug/L 0
|_108-88-3 Toluene |1.0 | 1o{ |
|_108-90-7 Chlorobenzene 2.0 ] o]
|_100-41-4 Ethylbenzene 1.0 | jof
|_100-42-5 Styrene 1.0 | Ui
|_1330-20-7 Xylenes (total) 1.0 | u]

- North Canton

FORM I
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CH2M HILL

Lab Name:Severn Trent Laboratories, Inc. SDG Number:

Matrix: (soil/water) WATER Lab Sample ID:A0C070214 005
Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Date Received: 03/07/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

Sample WT/Vol: 25 / mL
Work Order: D9CCS101
-Dilution factor: 1
Moisture %:NA

QC Batch: 0068256
Client Sample Id: 47TW02

2

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L
|_74-87-3 Chloromethane _]2.0
| _74-83-9 Bromomethane |2.0
| _75-01-4 Vinyl chloride |2.0
|_75-00-3 Chloroethane |2.0
|_75-09-2 Methylene chloride 1.0
| 67-64-1 Acetone |10
| _75-15-0 Carbon disulfide 1.0
|_75-35-4 1,1-Dichloroethene 1.0
|_75-34-3 1,1-Dichloroethane j1.0
| _540-59-0 1,2-Dichloroethene (total) 1.5
|_67-66-3 Chloroform 1.0
| 107-06-2 1,2-Dichloroethane |1.0
|_78-93-3 2-Butanone |10
| _71-55-6 1,1,1-Trichloroethane |1.0
|_56-23-5 Carbon tetrachloride [1.0
| _75-27-4 Bromodichloromethane 1.0
| _78-87-5 1,2-Dichloropropane 1.0
|_10061-01-5 cig-1,3-Dichloropropene [1.0
|_79-01-6 Trichloroethene [1.2
| 124-48-1 _Dibromochloromethane 1.0
| _79-00-5 1,1,2-Trichloroethane j1.0
| _71-43-2 Benzene 1.0
|_10061-02-6 trans-1,3-Dichloropropene [1.0
|_75-25-2 Bromoform 1.0
|_108-10-1 4-Methyl-2-pentanone |10
| 591-78-6 2 -Hexanone |10
| 127-18-4 Tetrachloroethene 1.0
|_79-34-5 1,1,2,2-Tetrachloroethane 1.0

FORM I



Lab Name:Severn Trent Laboratories,

Matrix: (soil/water) WATER
Method: 'SW846 8260B

CH2M HILL

Inc. SDG Number:

Lab Sample ID:A0C070214 005

Volatile Organics, GC/MS (8260RB)

Sample WT'/Vol: 25 / mL
Work Order: D9CCS101
Dilution factor: 1
Moisture %:NA

Client Sample Id: 47TWO02

Date Received: 03/07/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0068256

CONCENTRATION UNITS:

CAS NO. COMPQUND {(ug/L or ug/kqg) ug/L 0]
|_108-88-3 Toluene 1.0 | jof |
|_108-90-7 Chlorobenzene |1.0 | o]
| _100-41-4 Ethylbenzene 1.0 | jof |
|_100-42-5 Styrene 1.0 | U
|_1330-20-7 Xylenes (total) 1.0 | jof|

FORM I



Lab Name : QUANTERRA

Matrix:
Method:

Sample WT/Vol: 25 / mL

(soil/water) WATER
SW846 8260B

CH2M HILL

SDG Numbex:

Lab Sample ID:A0C070214 006

Volatile Organics, GC/MS (8260B)

Work Oxder:
Dilution factor: 1
sture %:NA

Moi

Client Sample Id: 47TWOl

D9CCA101

Date Received: 03/07/00
Date Bxtracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0068256

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L (o}
| _74-87-3 Chloxomethane |2.0 ] of|
| _74-83-9 Bromomethane |2.0 | gj
| _75-01-4 vinyl chloride |2.0 | jof!
| _75-00-3 Chloroethane 2.0 | jof
|_75-09-2 Methylene chloride [r.0 | jof|
|_67-64-1 Acetone jx0 | Ul
| _75-15-0 Carbon digulfide |1.0 | g
|_15-35-4 1,1-Dichloroethene 1.0 | ef |
|_75-34-3 1,1-Dichloroethane 2.0 | jof
| _540-59-0 1,2-Dichloroethene (total) |2.2 | |
| 67-66-3 Chloroform |1.0 | jof
f_107-06-2 1,2-Dichloroethane 1.0 | jof|
| _78-93-3 __2-Butanone |10 | Ul
|_71-55-6 1,1,1-Trichloroethane {1.0 | jof
|_86-23-5 Carbon tetrachloride {1.0 | jof|
|_75-27-4 Bromodichloromethane {1.0 | Ul
| _78-87-5 1,2-Dichloropxropane j1.0 | g]
{_10061-01-5 cis-1,3-Dichloxopropene f1.0 | u|
| _79-01-6 Trichloroethene l1.6 | |
|_124-48-1 Dibromochloromethane 1.0 | jo§!
|_79-00-5 1,1,2-Trichlorcethane {1.0 | Ul
| 71-43-2 Benzene 1.0 | g
{_10061-02-6 trans-1,3-Dichloropropene fr.0 | o]
|_75-25-2 Bromoform 1.0 | jof|
|_108-10-1 4 -Methyl -2-pentanone j10 | jof|
| 591-78-6 2 -Hexanone j10 | o]
|_127-18-4 Tetrachloroethene 1.0 | jof!
| _79-34-5 1,1,2,2-Tetrachloroethane 1.0 | jofi

- North Canton

FORM I
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Lab Name:QUANTERRA

Matrix: (soil/water) WATER

CH2M HILL

8DG Nunber:

Lab Sample ID:A0C070214 006

Method: §SW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WI/Vol: 25 / mL
Work Order: DSCCAl101

Dilution factor:
Moisture %:NA

1

Date Received: 03/07/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0068256

Client Sample Id: 47TWO1l

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L oxr ug/kg) ug/L Q
|_108-88-3 Toluene {1.0 | o
| _108-90-7 Chlorobenzene ]a.o | o]
{_100-41-4 Ethylbenzene 1.0 i U
| _100-42-5 Styrene 1.0 | jof|
{_1330-20-7 Xylenes_(total) _J1.0 | Jo§

FORM I

STL - North Canton
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CH2M HILL

Lab Name : QUANTERRA SDG Number:
Matrix: (socil/water) WATER
Method: SW846 8260B

Volatile Organics, GC/MS (8260B)

Lab Sample ID:A0C080131 001

Date Received: 03/08/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

Sample WT'/Vol: 5 / mL
Work Order: D9DOD101
Dilution factoxr: 1
Moisture %:NA

QC Batch: 0069118
Client Sample Id: 47TW04

CONCENTRATION UNITS:

CAS NO. COMPQUND (ug/L_oxr ug/kg) ug/L Q
74-87-3 Chloromethane |2.0 I
74-83-9 Bromomethane 2.0 |
75-01-4 vinyl chloride 2.0 |
75-00-3 Chloroethane [2.0 |
75-09-2 Methylene chloride la.0 |
67-64-1 Acetone {10 ]
75-15-0 Carbon disulfide ) |
75-35-4 1,1-Dichloroethene f1.0 |
75-34-3 1,1-Dichloroethane |1.0 |
540-59-0 1,2-Dichloroethene (total) j1.0 |
67-66-3 Chloroform 1.0 !
107-06-2 1,2-bDichloroethane 1.0 |
78-93-3 2-Butanone |10 |
71-55-6 1,1,1-Trichloroethane 1.0 |
56-23-5 Carbon tetrachloride |1.0 ]
75-27-4 Bromodichlo+-omethane 1.0 |
78-87-5 1,2-Dichloropropane 1.0 |
10061-01-5 cis~-1,3-Dichloropropene 1.0 ]
79-01-6. Trichloroethene 1.0 |
124-48-1 Dibromochloromethane 1.0 |
79-00-5 1,1,2-Trichloroethane 1.0 |
71-43-2 Benhzene |2.0 |
10061-02-6 trans-1,3-Dichloropropene 1.0 | U
75-25-2 Bromoform j1.0 | g
108-10-1 4-Methyl-2-pentanone j10 | 19f
591-78-6 2-Hexanone |10 | L}
127-18-4 Tetrachloroethene |a.0 |
79-34-5 1,1,2,2-Tetrachloroethane f1.0 | U

STL- North Canton
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Lab Name :QUANTERRA

Matrix: (soil/water) WATER
Method: SWg846 8260B
Volatile Organics, GC/MS (8260B)

Sample WI/Vol: 5 / mL
Work Order: DSDOD101

Dilution factor:
Moisture %:NA

1

Client Sample Id: 47TW04

CH2M HILL

SDG Number:

Lab Sample ID:A0C080131 001

Date Received: 03/08/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0069118

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/kg) ug/L o]
|_108-88-3 Toluene 1.0 | o f
|_108-30-7 Chlorobenzene 1.0 | o
|_100-41-4 Ethylbenzene 1.0 | jof
| _100-42-5 Styrene |1.0 ] uf

1330-20- vienesg (tota 1. 9)
30-20-7 Xyl ( 1) 0

STL- North Canton

FORM I
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CH2M HILL

Lab Name : QUANTERRA SDG Number:

Matrix: (soil/water) WATER Lab Sample ID:A0C080131 002
Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 5 / mL Date Received: 03/08/00
Work Order: DSDOE101 Date Extracted:03/08/00
Dilution factor: 1 -Date Bnalyzed: 03/08/00

Moisture %:NA
QC Batch: 0069118
Client Sample Id: 47TW12

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q
|_74-87-3 Chloromethane |2.0 |
|_74-83-9 Bromomethane 2.0 |
|_75-01-4 vinyl chloride |2.0 [
| _75-00-3 Chloroethane 2.0 |
| _75-09-2 Methylene chloride 1.0 ]
|_67-64-1 Acetone |10 |
[_75-15-0 Carbon disulfide |1.0 |
|_75-35-4 1,1-Dichloroethene 2.0 i
|_75-34-3 1,1-Dichlorcethane 1.0 |
| _540-59-0 1,2-Dichlorcethene {total) |1.0 |
| _67-66-3 Chloroform |1.0 |
|_107-06-2 1,2-Dichloroethane 1.0 |
|_78-93-3 2-Butanone 1 |
|_71-55-6 1,1,1-Trichloroethane jr.0 |
| _56-23-5 Carbon tetrachloride 1.0 |
|_75-27-4 Bromodichloromethane 1.0 |
|_78-£7-5 1,2-Dich’oropropane 1.0 |
| _10061-01-5 cig-1,3-Dichloropropene |1.0 |
|_79-01-6 Trichloroethene 1.0 |
| _124-48-1 Dibromochloromethane 1.0 |
|_79-00-5 1,1,2-Trichloroethane |1.0 |
|_71-43-2 Benzene |1.0 |
|_10061-02-6 trans-1,3-Dichloropropene 1.0 |
| _75-25-2 Bromoform 1.0 |
|_108-10-1 4-Methyl-2-pentanone j10 |
| _591-78-6 2-Hexanone {10 I
|_127-18-4 Tetrachlorocethene 1.0 |
|_79-34-5 1,1,2,2-Tetrachloroethane 1.0 |

FORM I

STL- North Canton



Lab Name : QUANTERRA

Matrix: (soil/water) WATER
Method: SW846é 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 5 / mL
Work Order: D9DOE101l

Dilution factor:
Moisture %:NA

1

Client Sample Id: 47TW12

CHZM HILL

SDG Numberxr:

Lab Sample ID:A0C080131 002

Date Received: 03/08/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0069118

CONCENTRATION UNITS:

CAS NO. COMPQUND (ug/L or ug/kq} ug/L Q
|_108-88-3 Toluene j1.0 { jof |
|_108-%0-7 Chlorobenzene 1.0 | jof|
|_100-41-4 Ethylbenzene 1.0 | U{
| _100-42-5 Styrene 1.0 | jof|
|_1330-20-7 Xylenes (total) 1.0 [ Ul

STL- North Canton

FORM I
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Lab Name : QUANTERRA

Matrix:
Method:

(soil/water) WATER
SW846 8260B

CH2M HILL

SDG Number:

Lab Sample ID:A0C080131 003

Volatile Organics, GC/MS (8260B)

Sample WI/Vol: 5 / mL
Work Order:
Dilution factor: 1
Moisture %:NA

DSDOF101

pate Received: 03/08/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0069118

Client Sample Id: OU1-47TB01-0307

CONCENTRATION UNITS:

CaAS NO. COMPOUND (ug/L _or ug/kg) ug/L_ Q
|_74-87-3 Chloromethane 2.0 | o
|_74-83-9 Bromomethane (2.0 | o
|_15-01-4 vinyl chloride |2.0 | U]
| _75-00-3 Chloroethane (2.0 i jof
|_75-09-2 Methylene chloride 1.0 | U
|_67-64-1 Acetone |10 | 3§
|_75-15-0 Carbon disulfide 1.0 | U]
|_75-35-4 1,1-Dichloroethene {1.0 { uf
|_75-34-3 1,1-Dichlorcethane |1.0 | Ul
|_540-59-0 1,2-Dichloroethene (total) 2.0 | jof!
|_67-66-3 Chloroform 1.0 [ g
|_107-06-2 1,2-Dichloroethane j1.0 | of!
|_78-93-3 2-Butanone |10 | of
|_71-55-6 1,1,1-Trichloroethane (1.0 ( of|
|_56-23-5 Carbon tetrachloride |i.0 | U|
| 75-27-4 Bromodichloromethane |1.0 | U]
|_78-87-5 1,2-Dichloropropane (1.0 | u|
|_10061-01-5 cig-1,3-Dichloropropene jr.0 | gj
[_79-01-6 Trichloroethene {1.0 | Ul
|_124-48-1 Dibromochloromethane 1.0 | u|
| _79-00-5 1,1,2-Trichlorcethane fr.0 | o]
|_71-43-2 Benzene 1.0 | jof
|_10061-02-6 trans-1,3-Dichloropropene |1.0 | g
j_75-25-2 Bromoform : j1.0 | o
| _108-10-1 4-Methyl-2-pentanone {10 | Ul
[_691-78-6 __2-Hexanone |10 | ul
|_127-18-4 Tetrachloroethene |1.0 | jof |
| _79-34-5 1,1,2,2-Tetrachloroethane 1.0 | jud

STL- North Canton

FORM I
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CH2M HILL

Lab Name:QUANTERRA SDG Number:

Matrix: (scil/water) WATER
Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Lab Sample ID:A0C080131 003

Sample WI/Vol: 5 / mL Date Received: 03/08/00
Work Order: DSDOFL01 Date Extracted:03/08/00
Dilution factor: 1 Date Analyzed: 03/08/00

Moisture %:NA
QC Batch: 0069118
Client Sample Id: OU1-47TB01-0307

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L _or ug/kqg) ug/L Q
| _108-88-3 Toluene jr.0 | U
| _108-90-7 Chlorobenzene {1.0 | Ul
|_100-41-4 Ethylbenzene 1.0 | o]
j_100-42-5 Styrene : 1.0 | 1of |
| _1330-20-7 Xylenes (total) |1.0 ] jof|
FORM I
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Lab Name ; QUANTERRA

Matrix: (soil/water) WATER !

Method: SW846 8260B
Volatile Organi

Sample WT/Vol: 5 / mL
Work Oxder: D9D0G101
Dilution factor: 1
Moisture %:NA

Client Sample Id: 47TWO03

CH2M HILL

SDG Numbex:
Lab Sample ID:A0C080131 004
cs, GC/MS (8260B)
pate Received: 03/08/00
bate Extracted:03/08/00

Date BAnalyzed: 03/08/00

QC Batch: 0062118

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q

| _74-87-3 Chloromethane |2.0 [ U]
| _74-83-9 Bromomethane j2.0 | U
|_75-01-4 Vinyl chloride 2.0 | u|
| _75-00-3 Chloroethane 2.0 | jof|
| _75-09-2 Methylene chloride 1.0 | 1of]
| _67-64-1 Acetone |10 | g
{_75-15-0 Carbon disulfide jr.0 | Ul
|_75-35-4 1,1-Dichloroethene |1.0 | U|
|_75-34-3 1,1-Dichlorocethane |1.0 | o]
| _540-59-0 1,2-Dichloroethene (total) 1.0 | u|
|_67-66-3 Chloroform j1.0 | ul
| _107-06-2 1,2-Dichloxoethane 1.0 | jof |
|_78-93-3 2-Butanone |10 | jof
| _71-55-6 1,1,1-Trichloroethane 1.0 | u|
[_56-23-5 Carbon tetrachloride |2.0 i U]
| _75-27-4 Bromodichloromethane |2.0 | 3y
78-237-5 1,2-Dichloropropane |r.0 | U]
10061-01-5 cig-1,3-Dichloropropene |r.0 | Ul
79-01-6 Trichloroethene |10 | U
124-48-1 .__Dibromochloromethane 1.0 | U

< |_79-00-5 1,1,2-Trichloroethane 1.0 | e
|_71-43-2 Benzene [1.0 | U|
10061-02-6 trang-1, 3-Dichloropropene j1.0 | jof|
75-25-2 Bromofoxrm 1.0 | jof |

| _108-10-1 4 -Methyl-2-pentanone |10 | U
591.-78-6 2-Hexanone {10 | 154
_127-18-4 Tetrachloroethene 1.0 | U
|_79-34-5 1,1,2,2-Tetrachloroethane 1.0 | U

STL- North Canton

FORM I
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Lab Name : QUANTERRA

Matrix: (soil/water) WATER
Method: . SW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 5 / mL
Work Oxder: DI9DOG101

Dilution factor:
Moisture %:NA

1

Client Sample Id: 47TWO3

CH2M HILL

SDG Number:

Lab Sample ID:A0C080131 004

Date Received: 03/08/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0069118

CONCENTRATION UNITS:

CAS NO. COMPQOUND (ug/L or ug/kg) ug/L Q
|_108-88-3 Toluene j1.0 | U
| _108-90-7 Chlorgbenzene |1.0 | Ul
|_100-41-4 Ethylbenzene |1.0 | U]
|_100-42-5 Styrene 2.0 | ol
|_1330-20-7 Xylenes (total) 1.0 i o]

STL- North Canton

FORM I
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Lab Name :QUANTERRA

Matrix: (soil/water) WATER

CH2M HILL

SDG Number:

Lab Sample ID:A0C080131 005

Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 5 / mL
Work Order: DID0OJ101

Dilution factor:
Moisture %:NA

1

Date Received: 03/08/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0069118

Client Sample Id: 47TW0S

CONCENTRATION UNITS:

CAS NO. COMPQUND {ug/L or ug/kg) ug/L Q
| _74-87-3 Chloromethane |2.0 | ul
|_74-83-9 Bromomethane 2.0 [ jof |
|_75-01-4 Vinyl chloride |21 | i
[_75-00-3 Chloroethane 2.0 [ jof|
|_75-09-2 Methylene chloride |1.0 | jof |
|_67-64-1 Acetone |10 | o
| _75-15-0 Carbon digulfide (1.0 | jof |
|_75-35-4 1,1-Dichloroethene |1.0 | jof
|_75-34-3 1,1-Dichloroethane 1.0 | u|
| _540-53-0 1,2-Dichloroethene (total) |6-6 | |
| _67-66-3 Chloroform l1.0 | U
|_107-06-2 1,2-Dichloroethane 11.0 | jof|
|_78-93-3 2-Butanone [10 | o
|_71-55-6 1,1,1-Trichlorcethane 1.0 | jof!
| _56-23-5 Carbon tetrachloride j1.0 | g
| _75-27-4 Bromodichlc -omethane 1.0 | jof|
|_78-87-5 1,2-Dichloropropane 1.0 | jof|
{_10061-01-5 cisg-1,3-Dichloropropene (1.0 | jof|
|_79-01-6 Trichloroethene |1.0 I o
| 124-48-1 Dibromochloromethane j1.0 | jofl
| _79-00-5 1,1,2-Trichloroethane |1.0 | U|
| 71-43-2 Benzene 1.0 | Ul
|_10061-02-6 trans-1,3-Dichloropropene [1.0 | jof]
| _75-25-2 Bromoform |1.0 | jofl
|_108-10-1 4-Methyl-2-pentanone {10 | jof
| _s91-78-6 2-Hexanone |10 f jof
|_127-18-4 Tetrachloroethene 1.0 | jof|
|_79-34-5 1,1,2,2-Tetrachloroethane |1.0 ! o]

STL- North Canton
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Lab Name : QUANTERRA

Matrix: (soil/water) WATER
Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 5 / mL
Work Order: D9DOJ101

Dilution factor:
Moisture %:NA

1

Client Sample Id: 47TWOS

CH2M HILL

SDG Number:

Lab Sample ID:A0C080131 005

Date Received: 03/08/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0069118

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q
|_108-88-3 Toluene |1.0 | o]}
|_108-90-7 Chlorobenzene j1.0 | o
|_100-41-4 Ethylbenzene [1.0 | of|
|_100-42-5 Styrene 1.0 ! jof|
|_1330-20-7 Xylenes (total) 1.0 | o

STL- North Canton

FORM I
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Lab Name : QUANTERRA

Matrix: {soil/water) WATER

Method: SW846 8260B
Volatile Organi

Sample WT'/Vol: 5 / miL
Work Order: D9DOK10l
Dilution factor: 1
Moisture %:NA

Client Sample Id: 47TWO06

CH2M HILL

SDG Number:

Lab Sample ID:A0C080131 006

cs, GC/MS (8260B)
Date Received: 03/08/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0069118

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/kg) ug/L Q
| _74-87-3 Chloromethane {2.0 | U|
|_74-83-9 Bromomethane 2.0 | u|
|_75-01-4 Vinyl chloride 2.0 | jof |
| _75-00-3 Chloroethane 2.0 | jof|
|_75-09-2 Methylene chloride |1.0 | U|
| _67-64-1 Acetone |10 | U|
| _75-15-0 Carbon disulfide 1.0 [ joj!
|_75-35-4 1,1-Dichloroethene j1.0 { o]
|_75-34-3 1,1-Dichloroethane 1.0 | jof!
|_540-59-0 1,2-Dichlorocethene (total) [1.0 | jof]
|_67-66-3 Chloroform |22 | |
| _107-06-2 1,2-Dichloroethane l1.0 ] U
|_78-93-3 2-Butanone |10 | Ul
|_71-55-6 1,1,1-Trichloroethane |1.0 | joj!
|_56-23-5 Carbon tetrachloride 2.0 | jof|
|_75-27-4 Bromodichloromethane j1.0 | U
| _78-87-5 1,2-Dichloropropane 1.0 | U]
|_10061-01-5 ¢ig-1,3-Dichloropropene 1.0 | Ul
|_79-01-6 Trichlorocethene 1.0 | u|
} _124-48-1 Dibromochloromethane j1.0 | Uj
|_79-00-5 1,1,2-Trichloroethane 1.0 | jof |
| _71-43-2 Benzene 1.0 | jof
|_10061-02-6 trans-1,3-Dichloropropene (1.0 | jof
| 75-25-2 Bromoform {1.0 | Ul
|_108-10-1 4 -Methyl-2-pentanone 10 | jof|
|_591-78-6 2 -Hexanone |10 | ul
|_127-18-4 Tetrachloroethene 1.0 | of
|_79-34-5 1,1,2,2-Tetrachlorgethane 1.0 | ul
FORM I
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Lab Name : QUANTERRA

Matrix: (soil/water)} WATER
Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 5 / mL
Work Order: D9DOK101

Dilution factor:
Moisture %:NA

1

Client Sample Id: 47TWO06

CH2M HILL

SDG Number:

Lab Sample ID:A0C080131 006

pDate Received: 03/08/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

(9}
to

n
k4

CONCENTRATION UNITS:

CAS NO. COMPQUND (ug/L or ug/kg) ug/L __ Q
| 108-88-3 Toluene 1.0 | U
|_108-90-7 Chlorocbenzene |1.0 | Ul
| 100-41-4 Ethylbenzene [1.0 | Uj
| _100-42-5 Styrene 11.0 | U]
|_1330-20-7 Xylenes (total) 1.0 | ul

STL~ North Canton

FORM I
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Lab Name :QUANTERRA

Matrix: (soil/water) WATER

Method: SW846 8260B

CH2M HILL

SDG Number:

Lab Sample ID:A0C08C131 007

Volatile Organics, GC/MS (8260B)

Sample WI/Vol: 5 / mL
Work Order: DSDOL101
Dilution factor: 1

L)

Moisture %:NA

Client Sample Id: 47TW0?

Date Received: 03/08/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0069118

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q
|_74-87-3 Chloromethane 2.0 { o]
| _74-83-9 Bromomethane |2.0 ] o]
|_75-01-4 Vinyl chloride 12.0 i U|
| _75-00-3 Chloroethane 2.0 i of
| 75-09-2 Methylene chloride 1.0 i u|
| 67-64-1 Acetone j10 | jof!
| _75-15-90 Carbon disulfide 1.0 | ul
| _75-35-4 1,1-Dichloroethene 1.0 | o]
|_75-34-3 1,1-Dichloroethane 1.0 | 1of |
| _540-59-0 1,2-Dichloroethene (total) 1.0 | o]
|_67-66-3 Chloroform j1.0 | u|
|_107-06-2 1,2-Dichlorocethane j1.0 | ul
|_78-93-3 2-Butanone |10 [ U]
| _71-55-6 1,1,1-Trichloroethane 2.0 | U]
| 56-23-5 Carbon tetrachloride |1.0 ] jof
|_75-27-4 Bromodichloromethane lr.0 | U
|_78-87-5 1,2-Dichloropropane {1.0 | jof
{ _10061-01-5 ¢ig-1,3-Dichloropropene j1.0 | s
| _79-01-6 Trichlorgethene 1.0 { o]
| 124-48-1 Dibromochloromethane |1.0 | of|
| _79-00-5 1,1,2-Trichlorocethane 1.0 | jof |
| _71-43-2 Benzene 1.0 | Ul
| _10061-02-6 trans-1,3-Dichloropropene |1.0 | Ul
| _75-25-2 Bromoform 1.0 | U
| 108-10-1 4 -Methyl-2-pentanone |10 | U
| _591-78-6 2-Hexanone f10 | U|
|_127-18-4 Tetrachloroethene 17 | |
|_79-34-5 1,1,2,2-Tetrachlorcethane 1.0 | jof
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Lab Name :QUANTERRA

Matrix: (soil/water) WATER
Method: SW846 8260B
Volatile Oxganics, GC/MS (8260B)

Sample WT/Vol: 5 / mL
Work Order: D9DOL101

Dilution factor:
Moisture %:NA

1

Client Sample Id: 47TW07

CH2M HILL
SDG Numberx:
Lab Sample ID:AQ0C080131 007

Date Received: 03/08/00

VIS VS v

Date Extracted:03/08/00
Date Analyzed: 03/08/00

QC Batch: 0069118

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q
|_108-88-3 Toluene 1.0 | o
|_108-90-7 Chlorobenzene {1.0 } o]
|_100-21-4 Ethylbenzene |1.0 [ of]
| _100-42-5 Styrene |1.0 | jof!
}_1330-20-7 Xylenes (total) |1.0 | 0§

STL- North Canton
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o Appendix B
Data Validation Package
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Environmental

Data Quality, Inc. 610-725-1770

May 20, 2000
Reference: 604.70.01

Jeff Morrison

CH2M Hill

13921 Park Center Road
Suite 600

Herndon, VA 20171

967 East Swedesford Road, Suke 401, Exton, Pennsylvania 19341

610-725-1781 fax edg@vorcenet. com

TRANSMITTAL: Data Validation Report - March 2000 Sampling,
MCAS Cherry Point, OU-1 Site 47, CTO-136, 20 May
2000

Dear Jeff:

Please find enclosed one copy of the above-referenced report. Files
containing the final, validated results were forwarded to you previously

via electronic mail.

Jeff, thank you for considering Environmental Data Quality, Inc. for your

data validation needs.
have questions concerning this report.

-

Smcerely,

//

\-%ne M. Rodgers / 7
President C

Enclosures

Please contac. .ue at (610) 725-2770 should you



Analytical Data Validation Report
Samples Collected March 2000
MCAS Cherry Point OU-1 Site 47
(CTO-136)

May 20, 2000

Environmental Data Quality, Inc.
967 East Swedesford Road Suite 401
Exton, Pennsylvania 19341

File No.: 601.70.01



Analytical Data Validation Report
Samples Collected March 2000
MCAS Cherry Point OU-1 Site 47

- (CTO-136)

May 20, 2000

//m%/ o
4

S\h_)me)T\A Rodgers /
President ‘

Environmental Data Quality, Inc.
967 East Swedesford Road Suite 401
Exton, Pennsylvania 19341

File No.: #™1.70.01



EXECUTIVE SUMMARY i

1.0 INTRODUCTION | 1

2.0 DATA DELIVERABLE COMPLETENESS AND METHOD

COMPLIANCE 2
2.1 DATADELIVERABLE COMPLETENESS 2

2.1.1  Organic Analyses

N

2.2 METHOD COMPLIANCE
2.2.1  Organic Analyses

(R

3.0 ORGANIC DATA 3
3.1 DATA QUALIFIERS 3
4.0 SUMMARY 5

ATTACHMENT 1 ANALYSIS RESULTS FORMS

ATTACHMENT 2 METHODOLOGY REFERENCES

ATTACHMENT 3 CHAIN OF CUSTODY DOCUMENTATION

ENVIRONMENTAL DATA QUALITY, INC. 1 MCAS CHERRY POINT MAR. 2000 SAMPULING 5/20/ 2000



LIST OF TABLES FOLLOWING PAGE
Table 1-1 Summary of Sample Data Reviewed 1

ENVIRONMENTAL DATA QUALITY, INC. 11 MCAS CHERRY POINT MAR. 2000 SAMPUING 5/20/2000



EXECUTIVE SUMMARY

This analytical data validation report is based on the review of data
generated for ground water samples. The sample locations, laboratory
identification numbers, sample collection dates, sample matrix, and
analyses performed are presented in Table 1-1. The samples are
presented in order of collection date.

The samples were analyzed for volatile organic compounds, as specified
in Table 1-1. Severn Trent Laboratories, North Canton, Ohio, performed
all analyses.

The sample analyses were performed in accordance with the procedures
outlined in the OLC02 USEPA Contract Laboratory Program (CLP)
Statement of Work for Organic Analysis. Results have been validated or
qualified according to general guidance provided in the Region III
modifications to “Laboratory Data Validation Functional Guidelines for
Validating Organic Analyses”, USEPA 9/94. This document specifies
procedures for validating data generated for CLP> analyses.

The organic analyses were performed acceptably, but required qualifying
statements. The aspects of the data, which required qualification, are
identified in this report.

~ Acetone and 2-butanone results were qualified for the samples because of
poor response of calibr~tion standards for these compounds.

Analysis results forms presenting the validated and qualified results for
the samples are included in Attachment 1.
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1.0

INTRODUCTION

This analytical data validation report is based on the review of data
generated for ground water samples. The sample locations, laboratory
identification numbers, sample collection dates, sample matrix, and
analyses performed are presented in Table 1-1. The samples are
presented in order of collection date.

The samples were analyzed for volatile organic compounds, as specified
in Table 1-1. Severn Trent Laboratories, North Canton, Ohio, performed
all analyses.

The sample analyses were performed in accordance with the procedures
outlined in the OLC02 USEPA Contract Laboratory Program (CLP)
Statement of Work for Organic Analysis. Results have been validated or
qualified according to general guidance provided in the Region III
modifications to “Laboratory Data Validation Functional Guidelines for
Validating Organic Analyses”, USEPA 9/94. This document specifies
procedures for validating data generated for CLP analyses.

The organic analyses were performed acceptably, but required qualifying
statements. The aspects of the data, which required qualification, are
identified in this report.

Completeness of data deliverables for all samples and method compliance
is discussed in Section 2.0. Analvsis results forms presenting the
validated and qualified results for the samplies are included in
Attachment 1.
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2.0

2.1

2.1.1

DATA DELIVERABLE COMPLETENESS AND METHOD
COMPLIANCE

During the course of the quality assurance data validation review, an
evaluation of the completeness of the data deliverables provided by the
laboratory and conformance to the specified methods was performed.
Data deliverables that were determined to be either incomplete or
incorrect were required to be resubmitted by the laboratory. Deviations
from the protocols in the required analysis methods were evaluated to
determine the impact, if any on the analysis results reported by the
laboratory. Qualifications to the data resulting from method deviations
are discussed fully for the samples receiving the validation review in
Section 3.0.

DATA DELIVERABLE COMPLETENESS

The following deliverables issues were identified during the data
validation review.

Organic Analyses

* The data deliverables were complete.

METHOD COMPLIANCE

The following are considered to be deviations from the specified methods.
Qualifications to affected samples are discussed in Section 3.0.

Organic Analyses

 Based on the deliverables reviewed, there were no deviations to the
organic methodologies used for analysis.
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3.0

3.1

ORGANIC DATA

The findings offered in this report are based on a review of the analytical
data reported according to a CLP-equivalent deliverable format.

The data validation included an assessment of the following items: chain
of custody documentation, holding times, laboratory method, field, and
trip blank results, surrogate recoveries, MS/MSD analysis results, field
duplicate results, bromofluorobenzene (BFB) mass tuning results, initial
and continuing calibrations, internal standard performance, qualitative
identification, and quantitation of results.

The organic analyses were performed acceptably, but require qualifying
statements. It is recommended that the data only be used with the
qualifying statements presented below. Any data that are not discussed
in this report should be considered qualitatively and quantitatively valid,
based on the items evaluated. Validated and/or qualified results for the
samples are provided in Attachment 1.

DATA QUALIFIERS

» Positive results reported for chloroform for samples 47GW02,
47GW04, 47GW08, 47GW11, and 47GW11P are qualitatively invalid
due to the presence of this compound in the associated equipment
blank. USEPA protocol requires positive results for uncommon
contaminants, such as chloroform, that are less than or equal to five
times the associated blank contamination level, to be considered
qualitatively invalid. Placing “B" qualifiers next to these quantitative
results for these samples has indicated this.

e The positive results and quantitation limits for acetone and 2-
butanone for the samples have been rejected and should be
considered suspect. The initial calibration average relative response
factor (RRF) was less than 0.05 for these compounds. This indicates a
lack of instrument stability for these compounds. Positive results
have been marked with “L” qualifiers to indicate that they are biased
low. Quantitation limits have been marked with “R” qualifiers to
indicate that they are suspect.

e The samples presented below were analyzed at dilutions for volatile
organic cc pounds. The dilutio analyses were performed because
of suspected high concentrations of target compounds and/or
interferences. Quantitation limits elevated by the dilution factor have
resulted for those compounds that were not detected. This should be
noted when assessing the data.
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Sample Dilution Factor

47GW05 1.7
47GW07 5000
47GW12 2.5

As required by CLP protocol, all compounds that were qualitatively
identified at concentrations below their respective Contract Required
Quantitation Limits (CRQLs) have been marked with “]J” qualifiers to
indicate that they are quantitative estimates.
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SUMMARY

The organic analyses described in this analytical data validation report
were performed acceptably, but required qualifying statements. The
aspects of the data, which required qualification, are identified in this
report. -
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Attachment 1
Analysis Results Forms Presenting Validated and
Qualified Results



Lab Name : QUANTERRA

Matrix: (scil/wat
Method: SWa46 826

Sample WT/Vol: 25
Work Order: D9CC3

CH2M HILL

SDG Numbex:
er) WATER Lab Sample ID:A0C070214 001
0B
Volatile Orxganics, GC/MS (8260B)
/ mL Date Received: 03/07/00
101 Date Extracted:03/08/00
12.5 Date Analyzed: 03/08/00

Dilution factor:
Moisture ¥ :NA

QC Batch: 0068256

Client Sample Id: 51GW02
CCNCENTRATION UNITS:
CAS NO. COMPQUND (ug/L or ug/kg) ug/L Q
| _74-87-3 Chlorcmethane [2s | jog
|_74-83-9 Bromomethane |25 i o1
|_715-01-4 Vinyl chloride |160 | {
|_75-00-3 Chlorocethane l25 | 24|
|_75-09-2 Methylene chloride 112 I gl
| _67-64-1 Acetone |120 | Yﬁlﬁi
| _75-15-0 Carbon disulfide j12 | “g!
|_75-35-4 1,1-Dichlorvethene |1s0 ] ]
|_75-34-3 1,1-Dichloroethage {350 i }
| _540-59-0 1,.2-Dichloroethene (total) 139 i i
|_67-66-3 Chloroform |12 | 7|
|_207-06-2 1,2-Dichloroethane |12 | jof|
| 78-93-3 2-Butanone |120 | o
|_71-55-6 1,1,1-Trichiorcethane |22 | jod]
| _s6-23-5 Carbon tetrachloride 112 i jof
| _75-27-4 Bromodichloromethane 12 | pog
| _78-87-5 1,2-Dichloroprepane {12 | g
|_10061-01-5 cis-1,3-Dichloropropene 12 | o]
| _79-01-6 Trichloroethene [21 { |
|_124-48-1 Dibromochlorcomethana 112 ] o g
|_79-00-5 1,1,2-Trichlorcethane 12 | jof
f_71-43-2 Benzena _ 12 | jof!
} 10061-02-5 trans-1, 3-Dichloropropene 112 I jaf
|_75-25-2 Bromoform {12 | o
}_108-10-1 4-Methyl-2-gentanone {120 | jog
| _591-78-6 2-Hexanone 120 | jog!
|_127-18-4 Tetrachlorcethene 12 } jog|
|_79-34-5 1,1,2,2-Tetrachlorcethane [12 l g

STL - North Carton

FORM I



ST

CH2M HILL

Lab Name:QUANTERRA SDG Number:

Matrix: (soil/water) WATER
Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Lab Sample ID:AQC070214 001

Date Received: 03/07/00
Date Extracted:03/08/00
Date Analyzed: 03/08/00

Sample WT/Vol: 25 / mL
Work Ordex: D9SCC3101
Dilution factor: 12.5
Moisture %:NA

QC Batch: 0068256
Client Sample Id: 51GW02

CONCENTRATION UNITS:

CAS NO. COMPCUND (ug/L or ug/kg) ug/L Q
j_108-88-3 Toluene 112 | G|
|_108-90-7 Chlorobenzene [12 | U]
{_100-41-4 Ethylbenzene 12 | jof
|_100-42-5 Styrene |12 | of
{_1330-20-7 Zvlenes (total) 112 | of

FORM I

- North Canton



CH2M HILL

Lab Name:Severn Trent Laboratories, Inc. SDG Number:

Matrix: (soil/water) WATER Lab Sample ID:AQ0C240154 001
Method: Sw846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 25 / mL Date Received: 03/24/00
Work Crder: DA25G107 Date Extracted:03/30/00
Dilution factor: 1.66 Date Analyzed: 03/30/00

Moisture %:NA
QC Batch: 00950287

Client Sample Id: 47GWOS

CONCENTRATION UNITS:

CAS NO. CCMPOUND {(ug/L or ua/kg) ug/L Q
| _74-87-3 Chloromethane [3.3 I
| _74-83-9 Bromomethane [3.3 I
| 75-01-4 Vinyl chloride |39 ]
| _75-00-3 Chloroethane |21 |
| 75-063-2 Methvlene chloride [1.7 |
| 67-64-1 Acetone |17 !
| 75-15-0 Carbon disulfide [1.7 |
| _75-35-4 1,1-Dichlorcethere 1.7 !
| _75-34-3 1,1-Dichloroethane |2.86 |
| _540-59-¢ 1,2-Dichloroethene (total) 1.7 | T
| 67-66-3 Chlcroform (1.7 |
[_107-06-2 1,2-Dichlorcethane |1.7 !
| 78-93-3 2-Butanone |17 !
{ 71-55-6 1,1,1-Trichloroethane [1.7 |
| 56-23-5 Carbon tetrachloride 1.7 {
| 75-27-4 Bromcdichlorcmethane 1.7 {
| _78-87-5 1,2-Dichlorcpropane [1.7 |
| 10061-01-5 cig-1,3-Dichloropropene 1.7 |
| 79-01-6 Trichloroethene 1.7 |
j_124-48-1 Dibromochloromethane 1.7 !
| _79-00-5 1,3,2-Trichloroethane (1.7 [
|_71-43-2 Benzene ‘3.4 |
| 10061-02-5 trans-1,3-Dichlorcpropene 1.7 !
| _75-25-2 Bromoform 1.7 | U
| _108-10-1 4-Methvl-2-ventancne 17 | Ul
|_591-78-56 2 -Hexanone 17 | Ui
| 127-18-4 Tetrachlcrcechene (1.7 | gl
| 79-34-5 1,1,2,2-Tetrachlorcethane [1.7 | U

FCRM I



CHZM HILL

Lab Name:Sewvern Trent Laboratories, Inc. SDG Number:
Matrix: (soil/water) WATER Lab Sample ID:AQ0C240154 001
Method: SW846 8260B

Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 25 / mL
Work Ordexr: DA29G107
Dilution factc 1.66
Moisture %:NA

Client Sample Id: 47GW0S5S

Date Received: 03/24/00
Date Extracted:03/30/00

Date Analyzed: 03/30/00
QC Batch: 0090287

CONCENTRATION UNITS:

CAS NC. CCMPOUND {ug/L or ug/kg) ug/L o}
| 108-88-3 Toluene |2.9 | ]
| 108-390-7 Chlorobenzene (1.7 ] f
| 100-41-4 Ethylbenzene |a.1 | |
| 100-42-5 Stvrene [1.7 ! of!
|_1330-20-7 Xylenes (total) 3.8 | |

FCRM
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CHIM HILL

Lab Name :Severn Trent Laboratories, Inc. SDG Number:

Matrix: (soil/water) WATER Lab Sample ID:ACC240154 002
Method: SW846 3260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 25 / mL Date Received: 03/24/00
Work Order: DA2SML07 Date Extracted:03/30/00
Dilution factor 1 Date Analyzed: 03/30/00
Moisture %:NA
QC Batch: 00380287
Client Sample Id: MW2S
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/kg) ug/L o]
[ 74-87-3 Chloromethane 2.0 [ U
| 74-83-9 Bromcmethane [2.0 | jof
| 75-01-4 Vinvl chloride [2.0 | joF
| _75-00-3 Chloroethane 2.0 | [oF
! 75-0¢-2 Methylene chlcride [1.0 | of
| _67-64-1 Acetone 10 ! el
. | _7s5-15-0 Carbon disulfide [1.0 { o)
| _75-35-4 1,1-Dichloroethene [1.90 } T
| _75-34-3 1,1-Dichlorcethane 1.0 | T
| 540-59-9 1,2-Dichlorcethene (tctal) 1.0 ! U
| 67-66-3 Chlorcform 1.0 | jof
| 107-06-2 1,2-Dichloroethane [1.0 } U
| 78-93-3 2-Butanone |10 l ,(r"/z
| 71-535-56 1,1,1-Tr chloroethane 1.0 [ of
| 56-23-5 Carben tetrachloride 1.0 E o8
| 79-27-4 Bromodichloromethane l1.¢ ! g
|_78-87-5 1,2-Dichloropropane 1.0 [ Ul
| 10061-01-%8 cis-1,3-Dichlorcpropene 1.0 [ T
| 79-01-5 Trichloroethene 1.0 | jog
| 124-48-1 Dibrxcmochlcorcmethane 1.0 | o
| 79-0C-5 1,1,2-Trichloroethane [1.0 | joff
| 71-43-2 Benzene 1.0 | g
| 10061-02-5 trans-1,3-Dichloropropene 1.0 l Ul
| _75-25-2 Bromoform 11.0 1 Ul
| 108-10-1 4-Methvl-2-pentancne 10 | jof
| 591-78-5 2-Hexanone |10 | Ul
| 127-18-4 Teatrachlorocethene 1.0 | U
| 79-34-5 1,1,2,2-Tetrachlorcethane (1.0 | U]



CH2M EILL

Lab Name:Severn Trent Laboratories, Inc. SDG Number:

Matrix: (soil/water) WATER Lab Sample ID:A0C240154 002
Method: SW846 8260B

Volatile Organics, GC/MS (8260B)

Sample WT/Vel: 25 / mL Date Received: 03/24/00

Work Order:

Dilution factor: 1
Moisture %:NA

DA29SM107

Client Sample Id: MW2S

Date Extracted:03/30/00
Date Analyzed: 03/30/00

QRC Batch: 0090287

CONCENTRATION UNITS:

CAS NC. COMPCUND (ug/L cr uag/kg) ug/L 2
| 108-88-3 Toluene 1.0 i jof
|_108-90-7 Chlorcbenzene [1.0 ! g
| 100-41-4 Ethylbenzene 1.0 | Ul
|_100-42-5 Styrene 1.0 ! gl
|_1330-23-7 Xvlenes (total) (1.0 | o8

FC

™A T

[y OV
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CHzZM
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Lapb Name:Severn Trent Laboratcries, Inc. SDG Number:

Matrix: (soil/water) WATER Lab Sample ID:A0C240154 003

Method: SW844 8260B
Volatile Organics, GC/MS (8260B)

Sample WI/Vol: 25 / mL Date Received: 03/24/00
Work Order: DA29N1Q7 Date Extracted:03/30/00
Dilution factor: 1 Date Analyzed: 03/30/00

9

Moisture %:NA
QC Batch: 0020287

Client Sample Id: 47GW10

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ua/kg) ug/L Q
| _74-87-3 Chloromethane 2.0 | 1|
| 74-83-9 Bromomethane 2.0 I jof
|_75-01-4 vinyl chloride [2.0 | Ul
| _75-00-3 Chlorcethane 2.0 | o
| 75-09-2 Methvlene chloride 1.0 [ g
| 67-64-1 Acetone [10 | U
| _75-15-0 Carbon disulfide j1.0 ! ot
! _75-35-4 1,1-Dichlorcethene 1.0 { U
| _75-34-3 1,1-Dichlorcethane 1.0 I Ui
| 540-59-0 1,2-Dichlorcethene (total) 1.0 | o g
| 67-66-3 Chloroform [1.0 ! U
| _107-06-2 1,2-Dichloroethane {1.0 | g
| 78-93-3 2-Butanone 10 | U
|_71-55-6 1,1,1-Trichlorcethane 1.0 | |
| _56-23-5 Carbon tetrachlcride [1.0 ] Ul
| 735-27-4 Bromcidichloromet: .2 1.0 | o
|_78-87-5 1,2-Dichlorcpropane 1.0 | o8
| 10061-01-5 cis-1,3-Dichloropropene 1.0 | Ji
| 79-01-5 Trichloroethene 1.0 i 5
| 124-48-1 Dibromochloromethane [1.0 | of
| 79-00-5 1,1,2-Trichlorcechane (1.0 | 8%
[ 71-43-2 Benzene f1.0 | U]
| 10061-02-5 trans-1,3-Dichlcocroprcpene [1.0 | jof
| 75-25-2 Bromoform f1.0 [ jog!
| 108-10-1 4-Methvl-2-pentancne [10 ] U|
| 591-78-6 2 -Hexancne 10 [ Ui
| 127-18-4 Tetrachloroethene [1.0 | o8
| _79-34-5 1,1,2,2-Tetrachloroethane 1.0 { jof

FCRM I



CH2ZM HILL

Lab Name:Severn Trent Laboratories, Inc. SDG Number:

Matrix: (soil/water) WATER Lab Sample ID:A(0C240154 003
Method: SwW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vcl: 25 / mL Date Received: 03/24/00
Work Order: DA29N107 Date Extracted:03/30/00
Dilution factor: 1 Date Analyzed: 03/30/00

Moisture %:NA
QC Batch: 00380287
Client Sample Id: 47GW10

CONCENTRATION UNITS:

CAS MNO. COMPOUND (ug/L or ua/kq) ug/L 0
| _108-88-3 Toluene (1.0 [ o
| _108-90-7 Chlorobenzene 1.0 | o
| _100-41-4 Ethylbenzene 1.0 ] Ul
| 100-42-5 Stvyrene |1.0 | Ul
| 1330-20-7 Xvlenes (total) 1.0 | Ul

I

FCRM I



CH2M HILL

Lab Name:Severn Trent Laboratories, Inc. SDG Number:

Matrix:
Method:

Sample WT/Vol: 5 / mL
Work Order:
Dilution factcor:

(soil/water) WATER
SW846 8260B

Lab Sample ID:A0C240154 004

Volatile Organics, GC/MS (8260B)

Moisture %:NA

1

Date Received: 03/24/00

DA29P107 Date Extracted:03/31/00

Date Analyzed: 03/31/00

QC RBRatch: 0091374

Client Sample Id: MW-24

CCNCENTRATION UNITS:

CAS NOC COMPOUND (ug/L or ug/kg) ug/L 0
| 74-87-3 Chloromethane [2.0 | Ui
| 74-83-9 Bromomethane 2.0 { Ul
| _75-01-4 vinyl chloride [2.0 ! U
|_75-00-3 Chloroethane 2.0 ] Ul
| _75-09-2 Methvlene chloride 1.0 ! g
| 67-64-1 Acetone 110 | ol
| 75-15-0 Carben disulfide [1.0 [ o
| 75-35-4 1,1-Dichlorcethene /1.0 1 U
| 75-34-3 1,1-Dichlorgethane (1.0 | jof
| 540-53-0 1,2-Dichlorcethene (tctal) [1.0 ;’ G
| 67-66-3 Chloroform 1.0 ! g
| 107-06-2 1,2-Dichloroethane 1.0 i o8
| _78-53-3 2-Butanone [10 ! i
| 71-55-6 1,1,1-Trichloroethane [1.0 ! o8
| 56-23-3 Carben tetrachloride 1.0 { =1
| _75-27-4 Bromodichlorcmethane (1.0 ] T
| 78-87-5 1,2-Dichloropropane 1.0 [ Ui
| 10061-0%-3 cis-1,3-Dichloropropene [1.0 | 3
| 79-01-5 Trichloroethene 1.0 ] o8
| 124-48-1 Dibromochlorcmethane 1.0 ] 5
| _79-00-5 1,1,2-Trichloroethane 1.0 | |
| 71-43-2 Benzene 1.0 | 1|
| _10061-02-5 trans-1,2-Dichlorcpropene 1.0 | g
|_75-25-2 Bromoform 1.0 [ o
| 108-10-1 4-Methyl-2-pentanone |10 { o8
|_s591-78-6 2-Hexancne j10 i ot
| 127-18-4 Tetrachloroethene 1.9 § 158
| _72-34-5 1,1,2,2-Tetrachlorocethane 1.0 | jof

FORM I



CHZM HILL

Lab Name:Severn Trent Laboratories, Inc. SDG Number:

Matrix: (soil/water) WATER Lab Sample ID:A0C240154 004

Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Cammla WT/UAT . 5 / mT MNa+a Daratwrald. A /24a 700
DAl LS e/ VUL D S/ kU waLT [STUTLavVoul Va/ L=/ Uy
Work Order: DA29P107 Date Extracted:03/31/00
Dilution factor: 1 Date Analyzed: 03/31/00

Moisture %:NA
QC Batch: 0081374

Client Sample Id: MW-24

CONCENTRATICON UNITS:

CAS NO. CCMPCUND {ug/L or uag/kg) ug/L Q
|_108-88-3 Toluene [1.0 [ jog!
| _108-90-7 Chlorobenzene 1.0 | U]
|_100-41-4 Ethylbenzene 1.0 | Ui
| 100-42-5 Styrene 1.0 | gl
|_1330-20-7 Xvlienes (total) 1.0 [ Ul




Lab Name:Severn Trent Laboratories, Inc.

Matrix:
Method:

Sample WT/Vol: 25 / mL
Work Order:
Dilution factor:

(soil/water) WATER
SW846 8260B

CH2M HILL

SDG Numbexr:

Lab Sample ID:A(0C240154 005

Volatile Organics, GC/MS (8260B)

Moisture %:NA

50

Date Received: 03/24/900

DA29Q107 Date Extracted:03/30/00

Date Analyzed: 03/30/00

QC Batch: 0090287

Client Sample Id: MW-23

CONCENTRATION UNITS:

CAS NO COMPCUND (ug/L or ug/kg) ug/L o)

| 74-87-3 Chloromethane 100 | o
| 74-83-9 Bromomethane |100 r | U|
| 75-01-4 Vinyl chloride 170 V | |
| _75-00-3 Chloroethane {100 ! jog|
| _75-09-2 Methvlers chloride |so ! U]
| 67-64-1 Acetone 1500 1 a7
| 75-15-0 Carbon disulfide {50 1 o4
| _75-35-4 1,1-Dichlorcethene [50 } Tl
| _75-24-3 1,1-Dichlorcethane |50 i jof
| _540-59-0 1,2-Dichlorocethene (total) | 880 | |
| 67-65-3 Chloroform |50 | jog!
| 107-06-2 5, 2-Dichlorcethane |50 | Ul
| 78-93-3 2 -Butanone |500 |

| 71-55-6 1,1,1-Trichlorcethane | 50 | U
| _56-23-5 Carbon tetrachlcoride |50 [ ol
| 7.-27-4 Bremodichloxcmethane |50 | o
| 78-87-% 1,2-Dichloropropane |50 | o
| 10061-01-5 cis-1,3-Dichlcropropene |50 [ U
|_79-01-6 Trichloroethene |1s00 | !
| 124-48-1 Dibromochloromethane 50 | jof
|_79-00-5 1,1,2-Trichloroethane |50 | C
| 71-43-2 Benzene |50 | 18
| 10061-02-6 trans-1,3-Dichloroorcoene |50 | U|
| 75-25-2 Bromoform |50 ] jof
| 108-10-1 4-Methyl-2-pentanone 1500 | jofl
| 591-78-5 2-Hexancne Isoo 1 5§
| 127-18-4 Tetrachlorcethene |50 l of
| _79-34-5 1.1,2,2-Tetrachloroethane |so ( jof



CH2M HILL

Lab Name:Severn Trent Laboratories, Inc. SDG Number:
Matrix: (scil/water) WATER Lab Sample ID:A0C240154 005
Method: SW846 8260B

Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 25 / mL Date Received: 03/24/00
Work Order: DA29Q107 Date Extracted:03/30/00
Dilution factor: 50 Date Analyzed: 03/30/00

Q

Moisture %:NA
QC Batch: 0090287

Client Sample Id: MW-23

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q
| _108-288-3 Toluene 50 | jog!
| _108-90-7 Chlorobenzene |so | U
| 100-41-4 Ethylbenzene ~_Iso [ sf
| _100-42-5 Styrene . |50 | g
1330-20-7 > Xvlenes {total) 50 ol
i




CH2M HILL
Lab Name:Severn Trent Laboratories, Inc. SDG Number:
Matrix: (soil/water) WATER Lab Sample ID:A0C240154 006

Method: SW846 8250B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 25 / mL Date Received: 03/24/00
Work Order: DA29T1Q07 Date Extracted:03/30/00
Dilution factor: 1 Date Analyzed: 03/30/00

Moisture %:NA .
QC Batch: 0094233

Client Sample Id: MW-22

CONCENTRATION UNITS:

CAS NO. COMPOUND (ugq/L or ug/kg) ug/L 0
| 74-87-3 Chloromethane [2.0 I jof|
| 74-83-9 Bromomethane 2.0 | Ul
| 75-01-4 vinyl chloride 2.0 [ Ul
| 75-00-3 Chloroethane 2.0 ; Ul
| 75-09-2 Methvlene chioride 1.0 | of
| 67-64-1 Acetone |31 | 4L
| 75-15-0 Carbon disulfide 1.0 | jsg!
| 75-35-4 1,1-Dichlorocethene i1.0 | U
| _75-34-3 1,1-Dichlorcethane (1.0 | jofl
| 540-59-0 1,2-Dichlorcethene (total) 1.0 ] o
| 67-66-3 Chloroform 1.0 | Ul
| 107-06-2 1,2-Dichlorcethane 1.0 | jof
| 78-93-3 2-Butanone (10 | FJd
| 71-55-5 1,1,1-Trichlorpechane 1.0 ! ")
| 56-23-5 Carbon t trachloride 2.0 i o
| 75-27-4 Bromodichlorcmethane [1.0 [ U
| 78-87-5 1,2-Dichlorcpropane 1.0 | U
| 10061-01-5 cis-1,3-Dichlorcpropene f1.0 | U|
| 79-01-56 Trichlorocethene 1.0 | U]
| 124-48-1 Dibromochloromethane |1.0 | jof
|_79-00-5 1,1,2-Trichloroethane 1.0 ! of
| 71-43-2 Benzene 1.0 | U|
| 10061-02-6 trans-1,3-Dichloropropene 1.0 | o
|_75-25-2 Bromoform [1.0 } o
{_108-10-1 4-Methyl-2-pentancne |10 | U|
|_591-78-6 2 -Hexanone |10 i Ui
| 127-18-4 Tetrachloroethene l1.0 [ of
| _79-34-5 1,1,2,2-Tetrachloroethane 1.0 g U

5

FORM X



Lab Nam¢:Severn Trent Laboratories,

Matrix: (soil/water) WATER
Method: SW846 8260B

CH2M HILL

Inc. SDG Number:

Lab Sample ID:A0C240154 006

Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 25 / mL
Work Order: DA29T107
Dilution factor: 1
Moisture %:NA

Client Sample Id: MW-22

Date Received: 03/24/00
Date Extracted:03/30/00
Date Analyzed: 03/30/00

QC Batch: 0094233

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q
| _108-88-3 Toluene 1.0 | jof|
| _108-90-7 Chlorobenzene 1.0 | U|
| _100-41-4 Ethylbenzene [1.0 | U
| _100-42-5 Styrene 1.0 | jof!
| 1330-20-7 Xylenes (total) 1.0 | o]

FORM I



CHZM HILL

Lab Name:Severn Trent Laboratories, Inc. SDG Number:
Matrix: (soil/water) WATER Lab Sample ID:A0C240154 007

Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 25 / mL _ Date Received: 03/24/00
Work Order: DA2A0L01 Date Extracted:03/30/00
Dilution factor: 1 Date Analyzed: 03/30/00

Moisture %:NA
QC Batch: 0094233

Client Sample Id: 47TB0323

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q
| 74-87-3 Chloromethane [2.0 { U
| 74-83-9 Bromomethane 2.0 | o
| 75-01-4 vinyl chloride 2.0 ! o]
| 75-00-3 Chloroethane l2.0 ! jof
| 75-09-2 Methvlene chloride 1.0 | o)
| 67-64-1 Acetone [10 | joF
|_75-15-0 Carbon disulfide [1.0 | U
| _75-35-4 1,1-Dichloroethene /1.0 !
| _75-34-3 1,1-Dichloroethane [1.0 i
| 540-59-0 1,2-Dichloroethene (tctal) [1.0G |
| 67-66-3 Chloroform [1.0 i
| 107-06-2 1,2-Dichlorcethane 1.0 |
|_78-93-3 2-Butanone |10 |
| 71-55-6 1,1,1-Trichlorcethane 1.0 |
| 56-23-5 Carbon tetrachloride 1.0 [
|_75-27-4 Bromodichlorometh > |1.2 |
| 78-87-5 1,2-Dichloropropane [1.0 |
| 10061-01-5 cis-1,3-Dichloropropene 1.0 |
| 79-01-6 Trichloroethene 1.0 |
| 124-48-1 Dibromochlorcmethane 1.0 |
| 79-00-8 1,1,2-Trichlorcethane [1.0 |
| 71-43-2 Benzene 1.0 |
|_10061-02-5 trans-1,3-Dichlorcprcoene 1.0 |
|_75-25-2 Bromoform 1.0 |
|_108-10-1 4-Methyl-2-pentanone [10 [
|_591-78-6 2-Hexanone 1190 { i
| 127-18-1 Tetrachlorcethene 1.0 f o8
|_79-34-5 1,1,2,2-Tetrachloroethane 1.0 g 9




Lab Name:Severn Trent Laboratories,

Matrix:
Method:

(soil/water) WATER
SW846 8260B

Volatile Crganics, GC/MS

Sample WT/Vol: 25 / mL

Work Order:

DA2A0101

CH2M HILL

Inc. SDG Number:

Lab Sample ID:A0C240154 007

(8260B)

Date Received: 03/24/00
Date Extracted:03/30/00

Dilution factor: 1 Datce Analyzed: 03/30/00
Moisture %:NA
QC Batch: 00394233
Client Sample Id: 47TB0323
CCNCENTRATION UNITS:
CAS NO. COMPOUND {(ug/L or ug/kg) ug/L Q
| _108-88-3 Toluene 1.0 [ U
| 108-390-7 Chlorobenzene [1.0 ] U]
| 100-41-4 Ethylbenzene [1.0 | jofl
| 100-42-5 Styrene 1.0 [ U]
{_1330-20-7 Xvlenes (total) 1.0 ; jof

FCORM I



Lab Name:Severn Trent Laboratories, Inc. SDG Numbexr:

Matrix: (socil/watexr) WATER Lab Sample ID:A0C250120 001

Method: Sw8446 8260B
Volatile Organics, GC/MS (8260B)

Sample WI/Vol: 25 / mL Date Received: 03/25/00
Work Order: DA3HE1lQ7 Date Extracted:03/30/00
Dilution factor: 1 Date Analyzed: 03/30/00

Moisture %:NAa
QC Batch: 0090221

Client Sample Id: ¢7GWl1l
CONCENTRATION UNITS:

CAS NO. COMPQOUND (ug/L or ug/kg) ug/L Q
|_74-87-3 Chloromethane |2.0 ]
| 74-82-9 Bromomethane 2.0
| _75-01-4 Vinvl chloride 2.0 [
|_75-c0-3 Chloroethane 2.0 {
|_75-09-2 Methvlene chlcride 1.0 |
| 67-64-1 Acetone [10 |
| 75-15-¢ Carbon disulfide 1.0 l
| 75-35-4 1,1-Dichloroethene (1.0 |
| _75-34-3 1,1-Dichlorocethane [1.0 |
| _540-59-0 1,2-Dichloroethene (total) 1.0 |
| 67-66-3 Chloroform f1.9 |
{ 107-06-2 1,2-Dichlorcethane 1.0 ]
| _78-93-3 2-Butanone 10 |
| 71-55-6 1,1,1-Trichloroethane |1.1 |
| 56-23-5 Carbon tetrachloride _Ji.0 [
| 75-27-4 Bromodichlorcmetnane (1.0 [
| _78-87-5 1,2-Dichloropropane [1.0 |
| 10061-01-5 cis-1,3-Dichlorcproperne 1.0 |
| _79-01-6 Trichloroethene 1.0 |
| 124-48-1 Dibromcchlorcmethane 1.0 |
| _79-00-5 1,1,2-Trichloroethane 1.0 !
| 71-43-2 Benzene 1.0 |
| _10061-02-56 trans-1,3-Dichlorcpropene 1.0 |
| _75-25-2 Bromoform 1.0 |
| 108-10-1 4-Methyl-Z-pentanone 10 |
| 591-78-5 2-Hexancne |10 i
| 127-18-4 Tetrachlorcethene 1.0 |
| 79-34-5 - 1,1,2,2-Tetrachloroechane 1.0 |

FORM I



~
(S APUIN

Lab Name:Severn Trent Laboratories, Inc. SDG Number:

Matrix: (soil/water) WATER Lab Sample ID:ACC250120 001
Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vel: 25 / mL Date Received: 03/25/00
Work Order: DA3HE107 Date Extracted:03/30/00
Dilution factor: 1 Date Analyzed: 03/30/00

Moisture %:NA
QC Batch: 0090221

Client Sample Id: 47GWl11l

CONCENTRATION UNITS:

CAS NO. COMPQUND (ug/L or ug/kg) ug/L o]
| _108-88-3 Tcluene f1.0 | jog!
{ 108-90-7 Chlorobenzene [1.0 | U
| 100-41-4 Ethylbenzene 1.0 | jof
| _100-42-3 Stvrene 1.0 | jof
| _1330-20-7 Xylenes (rotal) 1.0 | U

FORM I

NS



Lab Name:Sewvern Trent Laboratories, Inc.

Matrix:

Method: SW8446
Volatile Organics, GC/MS (8260B)

Sample WT/Vol:

Work Order:

(soil/water) WATER

8260B

25 / mL

DA3HF107

Diluticn factor: 1
Moisture %:NA

Client Sample Id: 47GW11l-P

SDG Number:

Lab Sample ID:A0C250120 002

Date Received: 03/25/00
Date Extracted:03/30/00
Date aAnalyzed: 03/30/00

QC Batch: 0090221

CONCENTRATION UNITS:

CAS MO COMPOUND (ug/L or ua/kg) ug/L Q

| 74-87-3 Chloromethane 2.0 | U]
|_74-83-9 Bromcmethane [2.0 ] of
| 75-01-4 Vinyl chloride [2.0 { o
| _75-00-3 Chloroethane 2.0 | U]
| 75-08-2 Methyvlene chloride [1.0 | of
| 67-64-1 Acetone [10 | }f
{_75-15-0 Carbon disulfide [1.0 | of
| _75-35-4 1,1-Dichloroethene 1.0 | Ul
| 75-34-3 1,1-Dichloroethane 11.0 I g
| _540-59-0 1,2-Dichloroethene (total) 1.0 / | Ul
| 67-66-3 Chloroform 1.8 |

| 107-06-2 1,2-Dichlorcethane [1.0 | U]
| 78-93-3 2-Butanone |10 | Pl
| 71-585-5 i,1,1-Trichloroethane (1.0 | ~ gl

| 56-223-5 Carbon tetrachloride [1.0 [ g

| 75-27-4 Bromodichlorcmethane 1.0 | U]

| _78-87-5 1,2-Dichloropropane (1.0 | U

| 10061-01-5 cis-1,3-Dichloroprovene [1.0 ! jof

| 79-01-5 Trichloroethene [1.0 ! o]

| 124-48-1 Dibromochloromethane l1.0 { of

| 79-00-5 1,1,2-Trichloroethane 1.0 | Ul

| _71-43-2 Benzene [1.0 | U

| _10061-02-5 trans-1,3-Dichlorccropene 1.0 | U|

| _75-25-2 Bromoform 1.0 | U|

| 108-10-1 4-Methyl-2-pentancne 10 | jof

| s91-78-6 2 -Hexanone {10 [ U]

| 127-18-4 Tetrachloroethens 1.0 | of

| 79-34-5 1,1,2,2-Tetrachloroethane [1.0 | T|



CHZM HILL

Lab Name:Severn Trent Laboratories, Inc. SDG Number:

Matrix: (scil/water) WATER Lab Sample ID:AQ0C250120 002
Method: SW846 8250B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 25 / mL Date Received: 03/25/00
Work Order: DA3EF107 Date Extracted:03/30/00
Dilution factor: 1 Date Znalyzed: (03/30/00

Moisture %:NA
QC Batch: 0090221
Client Sample Id: 47GW1l-P

CONCENTRATION UNITS:

CAS NO. COMPOUND {tua/L _or ug/kg) ug/L o)
108-88-2 Toluene 1.0 U
|
|_108-30-7 Chlorcbenzene 1.0 ! of
| 100-41-4 Ethylbenzene 1.0 ] U|
| _100-42-5 Styrene 1.0 | U]
| 1330-20-7 Xvlenes (total) |2.0 | 19

FORM I



Lab Name:Severn Trent Laboratories, Inc. SDG Number:
Matrix: (soil/water) WATER Lab Sample ID:A0C250120 003
Method: SW846 8260B

Volatile Crganics, GC/MS (8260B)

Sample WT/Vol: 25 / mL Date Received: 03/25/00
Work Order: DA3HG1l0L Date Extracted:03/30/00
pilution factor: 1 Date Analyzed: 03/30/00

Moisture %:NA
QC Batcn: 00350221

Client Sample Id: 47GW06

CCNCENTRATION UNITS:

CLS NO. COMPOUND {ug/L or ug/kg) ug/L Q
| 74-87-3 Chloromethane 2.0 ] U|
| _74-82-9 Bromomethane 2.0 ] Ul
| 75-01-4 Vinyl chloride 2.0 | o
| 75-00-3 Chloroethane [2.0 | Uj
| 75-09-2 Methvlene chlcride [1.0 [ Ul
| 67-64-1 Acetone [10 [ 71
| 75-15-0 Carbon disulfide 1.6 { U
| 75-35-4 1,1-Dichloroethene l1.0 | 15
| 75-34-3 1,1-Dichloroethane [1.0 7 | of
| 540-59-0 1,2-Dichlorocethene (total) 1.5 ¥ | |
| 67-66-3 Chloroform 1.0 | o
| _107-06-2 1,2-Dichlorcethane fi.0 { ol
| 78-93-3 2-Butancne 10 [ '{FZ—//’
| _71-55-6 1,1,1-Trichloroethane [1.0 ] o
| 56-23-5 Carbon tecrachloride (1.0 i U
| 75-27-4 Bromodichlorcmethane “j1.¢ | U
[_78-87-5 1,2-Dichloropropane 1.0 | U]
| 10061-01-8 cis-1,3-Dichlorcpropene [1.0 | Ul
i _79-01-6 Trichloroethene 2.0 [ o
] 124-48-1 Dibromochlorcmethane [1.0 | jog!
| 79-00-5 1,1,2-Trichlorcethane [1.0 | U]
| 71-43-2 Benzene [1.0 | U
| _10061-02-56 trans-1,3-Dichloropropene [1.0 [ of
| _75-25-2 Bromoform [1.0 | jof
| _108-10-1 4-Methyl-2-pentancne {10 [ Ul
| 591-78-5 2-Hexanone 10 ; U
| 127-18-4 Tetrachloroethene 1.0 | jog
| 79-34-5 1,1,2,2-Tetrachlorcethane 1.0 | jof}

FORM I



CH2M HILL

Lab Name:Severn Trent Laboratories, Inc. SDG Number:

Matrix: {(soil/water) WATER Lab Sample ID:AQ0C250120 003

Method: SWw846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 25 / mL Date Received: 03/25/00
Work Order: DA3HG1O0L Date Extracted:03/30/00
Dilution factor: 1 Date Analyzed: 03/30/00

Moisture %:NA
QC Batch: 0090221

Client Sample Id: 47GW06

CONCENTRATION UNITS:

CAS NC. COMPOUND (ug/L or ug/kg) ug/L Q
| 108-88-3 Toluene 1.0 | Ul
| _108-90-7 Chlcrobenzene 1.0 ] U
| 100-41-4 Ethylbenzene [1.0 ! g
| 100-42-5 Styvrene l1.0 | o]
! _1330-20-7 Xylenes {total) [1.0 | Ul




Lab Name:Severn Trent Laboratories, Inc. SDG Number:

Matrix: (socil/water) WATER Lab Sample ID:A0C250120 004

Method: Sw846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vel: 25 / mL Date Received: 03/25/00
Work Order: DA3HV1O7 Date Extracted:03/30/00

Dilution factecr: 1 Date Analyzed: 03/30/00

Moisture %:NA
QC Batch: 0090221

Client Sample Id: 47GWO1l

CONCENTRATION UNITS:

CAS HNO. COMPOUND (ug/L or ug/kg) ug/L Q
| 74-87-3 Chloromethane 2.0 | Ul
{_74-83-2° Bromomethane [2.0 l jof
| _75-01-4 Vinyl chloride [2.0 | Ul
| _75-00-3 Chloroethane 2.0 | U|
] -09-2 Methylene chloride 1.0 | off
| 67-64-1 Acetone [10 i = K
| _75-15-0 Carbon disulfide 1.0 | jog!
| _75-35-4 1,1-Dichlorcethene 1.0 [ 58
|_75-34-3 1,1-Dichloroethane [L.0 } U
| _540-59-90 1,2-Dichloroethene (total) [1.0 | of
| 67-65-3 Chloroform [1.0 f o
| 107-06-2 ,2-Dichloroethane [1.0 | U]
| 78-93-3 2 Butanone 10 | ,g'{/(
| _71-585-% 1,1,1-Trichloroethane [1.0 i U
| _S56-23-5 uarbon tetrachloride 1.0 I J|
| 75-27-4 Bromod.chlorometha..e [1.0 | o]
| _78-87-5 1,2-Dichloropropane 1.0 f U
| _10061-01-53 cis-1,3-Dichlorcpropene 1.0 i Ul
|_79-01-6 Trichloroethene 1.0 I Ui
| 124-48-1 Dibromochloromethane 1.0 | Ul
| 79-00-5 1,1,2-Trichlorcethane 11.0 i U]
| 71-43-2 Benzene 1.0 | U]
|_10061-02-6 trans-1,3-Dichloroprcorene 1.0 | of
| _75-25-2 Bromoform 1.0 | of
|_108-10-1 4-Methyl-2-pentancne 10 ! 7
| 591-78-5 2 -Hexanone 10 | o
| 127-18-4 Tetrachlorcethene 1.0 | ol
| 79-34-5 1,1,2,2-Tetrachlorcethane f1.0 | jof

FORM I



Lab Name:Severn Trent Laboratories,

Matrix: (soil/water) WATER
Method: SW846 8260B

Inc. SDG Number:

Lab Sample ID:A0C250120 004

Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 25 / mL
Work Order: DA3HV1O7
Dilution factcr: 1
Moisture %:NA

Client Sample Id: 47GW01

Date Received: 03/25/00
Date Extracted:03/30/00
Date Analyzed: 03/30/00

QC Batch: 0090221

CCONCENTRATICN UNITS:

CAS NO. COMPOUND {ug/L or ug/kg) ug/L o)
| 108-88-3 Toluene 1.0 | U|
[_108-90-7- Chlorcobenzene 1.0 [ U|
| _100-41-4 Ethvlbenzene 1.0 i U
| _100-42-5 Styrene /1.0 | Ul
| _1330-20-7 Aylenes (total) [1.0 | 7|

FCRM I



Lab Name:Severn Trent Laboratories,

Matrix:
Method:

Sample

Work Order:

(soi1l/water) WATER
Sw845 8260B

Volatile Organics, GC/MS

WT/Vel: 25 / mL
DA3HW107

CHIM

Inc.

(8260B)

H

=t
[
£

SDG Number:

Lab Sample ID:A0C250120 005

Date Received: 03/25/00
Date Extracted:03/30/00

Dilution factor: 1 Date Analyzed: 03/30/00
Moisture %:NA
QC Batch: 0090221
Client Sample Id: 47GWO03
. CONCENTRATION UNITS:
CAS NC. COMPOUND {ug/L or ug/kg) ug/L o]

| _74-87-3 Chloromethane 2.0 l U|
| 74-83-9 Bromomethane [2.0 4 | U|
| 75-01-4 Vinvl chloride 2.0 ] [ o
| 75-00-3 Chloroethane 2.0 ] U|
| 75-09-2 Methylene chloride [3.9' | |
| 67-64-1 Acetone j13 N [
| 75-15-0 Carbcn disulfide [1.0 . iof
| _75-35-4 1,1-Dichloroethene [1.0 | of
| _75-34-3 1,1-Dichlorcethare |1.0 | 17|
| 540-59-0 1,2-Dichleroethene (tctal) 1.0 | U|
| 67-66-3 Chlorcform 1.0 [ U|
[ _107-06-" 1,2-Dichloroethane 1.0 | U
| 73-93-3 2 -Butanone |10 | ;f%ﬂz\
| 71-55-¢ 1,1,1-Trichloroethane [1.0 | "y
| 56-23-5 Carbon tetrachloride 1.0 I ol
| 75-27-4 Brcmodichlorcmethane 1.0 | of
| 78-87-5 1,2-Dichloroprcpane [1.0 | o
| 10061-01-5 cis-1,3-Dichlorcopropene [1.0 | Ul
| 79-01-56 richlorcethene f1.0 { jof
| _124-48-1 Dibromochlcromethane 11.0 | U]
| _79-0C-5 1,1,2-Trichlorcethane [1.0 | jof
| 71-43-2 Benzene 1.0 | [of
| 10061-02-56 trans-1,3-Dichloropropens j1.0 | U|
| _75-25-2 Bromoform [1.0 | jof
| 108-10-1 4 -Methyl-2-pentanone 10 } of
| 591-78-5 2 -Hexanone [10 | G
| 127-18-4 Tetrachlorcethene fL.0 ] jof
| 79-34-5 1,1,2,2-Tetrachlorcethane 1.0 | Ul




Lab Name:Severn Trent Laboratories,

Matrix: (soil/water) WATER
Method: SW846 8260B

CH2M HILL

Inc. SDG Number:

Lab Sample ID:A0C250120 005

Volatile Organics, GC/MS (8260B)

Sample WT'/Vol: 25 / mL
Work Order: DA3HW107
Dilution factor: 1
Moisture %:NA

Client Sample Id: 47GWO03

Date Received: 03/25/00
Date Extracted:03/30/00
Date Analyzed: 03/30/00

QC Batch: 0090221

CONCENTRATION UNITS:

CAS NO. COMPQUND (ug/L or ug/kqg) ug/L Q
| 108-88-3 Toluene 1.0 [ U
|_108-90-7 Chlorobenzene 1.0 | U|
|_100-41-4 Ethylbenzene 1.0 | U]
| 100-42-5 Styrene [1.0 | jof
|_1330-20-7 Xylenes (total) 1.0 | jof!

FORM I



Lab Name:Severn Trent Laboratories, Inc. SDG Numbex:

Matrix: (soil/water) WATER Lab Sample ID:A0C250120 006
Method: SWg46 8260B
Volatile Organics, GC/MS (8260RB)

Date Received: 03/25/00
Date Extracted:03/30/C0
Date Analyzed: 03/30/C0

Sample WT/Vol: 25 / mL
Work Qrder: DA3HX107
Dilution factor: 1

Moisture %:NA
QC Batch: 0090221

Client Sample Id: 47GW04

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L o]

| 74-87-3 Chloromethane j2.0 | jog!

| _74-83-9 Bromomethane [2.0 | s

| 75-01-4 Vinyl chloride /2.0 ] jog!

| 75-00-3 Chloroethane [2.0 | U|

| _75-03-2 Methylene chloride 1.0 | ul
| 67-64-1 Acetone 10 | 21

[ _75-15-0 Carbon disulfide 1.0 | U

| 75-35-4 1,1-Dichlorcethene (1.0 ] Ul

| _75-34-3 1,1-Dichloxoethane [1.0 | of!

| 540-59-0 1,2-Dichlorcethene (total) 1.0 | of

| _67-66-3 Chloroform [3.2 i |¢£;
| 107-06-2 1,2-Dichlorcethane (1.0 [ gl
| 78-93-3 2 -Butanone 10 ! /a'f’/C’
| _71-55-6 1,1,1-Trichlorcethane [1.0 | U]

| 56-23-5 Carben tetrachloride 1.0 | jof
1_75-27-4 Bromocichloromethane [1.0 | U|

| 78-87-5 1,2-Dichloropropane j1.0 ! o

| 10061-01-5S cis-1,3-Dichloropropene 1.0 [ Ul

| 79-01-56 Trichloroethene 1.0 | U]

| 124-48-1 Dibromochloromethane 1.0 | Ui

| 79-00-5 1,1,2-Trichloroethare 1.0 | Uf

| 71-43-2 Benzene 1.0 ] o

| _10061-02-6 trans-1,3-Dichlcroprcpene 1.0 { o

| 75-25-2 Bromoform [1.0 | jog!

| _108-10-1 4-Methyl-2-pentanone 10 | Ul

| _591-78-6 2 -Hexanone l10 { U|

| _127-18-4 Tetrachloroethene 1.0 ! U
|_79-34-5 1,1,2,2-Tetrachloroethane /1.0 I J|

FORM I



Lab Name:Severn Trent Laboratories,

Matrix: (soil/water) WATER
Method: SW846 8260B

CH2M HILL

Inc. SDG Number:

Lab Sample ID:AQC250120 006

Volatile Organics, GC/MS (8260B)

Sample WI/Vol: 25 / mL
Work Order: DA3HX107
Dilution factor: 1
Moisture %:NA

Client Sample Id: 47GW04

Date Received: 03/25/00
Date Extracted:03/30/00
Date Analyzed: 03/30/00

QC Batch: 0090221

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L 0
| 108-88-3 Toluene ' [1.0 | jof
| _108-90-7 Chlorobenzene 1.0 | o
|_100-41-4 Ethylbenzene 1.0 | jof
|_100-42-5 Styrene 1.0 [ jof
| _1330-20-7 Xylenes (total) 1.0 | of

FORM I



CH2M HILL

Lab Name:Severn Trent Laboratories, Inc. SDG Numbex:

Matrix: (scil/water) WATER Lab Sample ID:A0C250120 007

Method: SwW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 25 / mL Date Received: 03/25/00
Work Order: DA3JOL07 Date Extracted:03/30/00
Dilution factor: 1 Date Analyzed: 03/30/00

Moisture %:NA
QC Batch: 0090221

Client Sample Id: 47GW09

CONCENTRATION UNITS:
CAS NO. CCOMPOUND {(ug/L or ua/kg) ug/L 0

| 74-87-3 Chloromethane 2.0 [ T

| 74-83-9 Bromomethane 2.0 | of

| _75-01-4 Vinyl chloride [2.0 I Ul

| _75-00-3 Chloroethane [2.0 | Uf

| 75-09-2 Methvlene chloride 1.0 | U|

| 67-64-1 Acetone 10 ! ,BT/Z~
| _75-15-0 Carbon disulfide [1.0 | of

I _75-35-4 1,1-Dichloroethene 1.0 | Gl
|_75-34-3 1,1-Dichlorcethane [1.0 5 I

| 540-59-0 1,2-Dichloroethene (total) |1.5 | i

| 67-66-3 Chloroform i1.0 ! jof

| 107-06-2 1,2-Dichloroethane 1.0 | Ul
| 78-93-3 2-Butanone 10 | ATT/KL
| _71-55-6 1,1,1-Trichloroethane [1.0 | of

| _S56-23-5 Carbon te.rachloride 1.0 [ T

| 75-27-4 Bromodichloromethane [1.0 | 7]

| 78-87-5 1,2-Dichloropropane [1.0 l of

| 10061-01-5 cis-1,3-Dichloroprepena 1.0 | U

| 79-01-56 Trichloroethene [1.0 [ J

| 124-48-1 Dibrcmochloromethane 1.0 [ 7
|_79-00-5 1,1,2-Trichloroethane 1.0 ] 7|

| 71-43-2 Benzene 1.0 | o8

| 10061-02-6 trans-1,3-Dichlcropropene 1.0 | of
|_75-25-2 Bromoform (1.0 | U

| 108-10-1 4-Methvl-2-pentanone 10 | Ui

| 591-78-6 2 -Hexanone l1C i Ui

| 127-18-4 Tetrachloroethene 1.0 | Gl

| 79-34-5 1,1,2,2-Tetrachlorcethane f1.0 [ U

e
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CHZIM HILL

Lab Name:Severn Trent Laboratories, Inc. SDPG Number:

Matrix: (soil/water) WATER Lab Sample ID:AQC250120 007
Method: SwW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 25 / mL Date Received: 03/25/00
Work Order: DA3J0107 Date Extracted:03/30/00
Dilution factor: 1 Date Analyzed: 03/30/00

Moisture %:NA
QC Batch: 0080221
Client Sample Id: 47GW09

CONCENTRATION UNITS:

CAS NO. COMPCUND (ug/L or ug/kg} ug/L o}
| 108-88-3 Toluene [1.0 | U]
|_108-90-7 Chlorobenzene |1.0 [ jof
| 100-41-4 Ethylbenzene [1.0 | jog
[_100-42-5 Styrene 1.0 { U|
|_1330-20-7 Xylenes (total) [1.9 ! g




Lab Name:Severn Trent Laboratories, Inc.

Matrix:
Method:

Sample WT/Vol: 25 / mL
Work Order:
Dilution factor:

(soil/water) WATER
SwW846 8260B

Volatile Organics, GC/MS (8260B)

Moisture %:NA

DA3J1107

SDG Number:

Date Received:
Date Extracted:03/30/00C

Lab Sample ID:A0C250120 008

03/25/00

Date Analyzed: 03/30/00

QC Batch: 0080221
Client Sample Id: 47GW02
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/kqg) 0
| _74-87-3 Chloromethane 2.0 l U|
| 74-83-9 Bromomethane [2.0 | U|
| 75-01-4 Vinyl chloride 2.0 l U|
| 75-00-3 Chlorcethane [2.0 | jog
| 75-09-2 Methylene chloride 1.0 | Ul
| 67-64-1 Acetone |10 | Urid
| 75-15-0 Carbon disulfide 11.0 [ "yl
| 715-35-4 1,1-Dichloroethene [1.0 | jofl
| 75-34-3 1,1-Dichlorcethane f1.0 i o
| 540-59-0 1,2-Dichlorocethene (total) [1.0 | jof
| 67-66-3 Chloroform |3.0 | !
| 107-06-2 1,2-Dichloroethane [1.0 | U]
|_78-92-3 2-Butanone [10 [ Irfr}’/f—-
| 71-55-6 1,1,1-Trichloroethane 1.0 | U|
| 56-23-5 Carbon tetrachloride 1.0 | U|
| _75-27-4 Bromod-chlorometha... 1.0 [ U]
|_78-87-5 1,2-Dichloropropane 1.0 | Ul
| 10061-01-5 cis-1,3-Dichloropropene 1.0 | Ul
|_79-01-5 Trichloroethene 1.0 | o
}_124-48-1 Dibromochloromethane 1.0 | o
| _79-00-5 1,1,2-Trichloroethane 1.0 1 U
| 71-43-2 Benzene 1.0 | U
| 10061-02-6 trans-1,3-Dichloroprepene 1.0 | U
|_75-25-2 Bromoform [1.0 | Ul
| 108-10-1 4-Methvl-2-pentanone l10 I U
| _591-78-5 2 -Hexanone [10 [ J|
[ 127-18-4 Tetrachlorcethene 1.0 | Ul
| _79-34-5 1,1,2, 2-Tetrachlcroethane 1.0 | jof




Lab Name:Severn Trent Laboratories, Inc. SDG Number:

Matrix: {(scil/water) WATER Lab Sample ID:AQC250120 008

Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vel: 25 / mL Date Received: 03/25/00
Work Qrder: DA3J1107 Date Extracted:03/30/00
Dilution factor: 1 Date Analyzed: 03/30/00

Moisture %:NA
QC Batch: 0090221

Client Sample Id: 47GW02

CONCENTRATICN UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L 0
| 108-88-3 Toluene /1.0 | U
| _108-90-7 Chlorobenzene [1.0 ( Ul
| 100-41-4 Ethylbenzene [1.0 [ U|
| _100-42-5 Styrene 1.0 ] jof
{_1330-20-7 Xvlenes (tctal) [1.0 | gl

FORM I



Lab Name:Severn Trent Laboratories, Inc. SDG Number:

Matrix: {soil/water) WATER Lab Sample ID:AQC250120 009

Method: $SW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 5 / mL Date Received: 03/25/00
wWork Order: DA3J2107 Date Extracted:03/31/00
Dilution factor: 1 Date Analyzed: 03/31/00

Moisture %:NA
QC Batch: 0091374

Client Sample Id: 47FB0300

CONCENTRATION UNITS:

C2S NO. COMPOUND (ug/L or ug/kg) ug/L 0

| 74-87-3 Chlorcmethane 2.0 [ U|
| 74-83-9 Bromomethane [2.0 | jof
| _75-01-4 Vinyl chloride 2.0 | of
| 75-00-3 Chlorcethane [2.0 [ of
| _75-09-2 Methvylene chloride [1.0 | o
| 67-64-1 Acecone i | o
| 75-15-9 Carbon disulfide /1.0 [ U]
| 75-35-4 1,1-Dichloroethene {1.0 | U
| _75-34-3 1,1-Dichloroethane 1.0 | Ul
| _540-59-0 ‘ 1,2-Dichloroethene ({(total) [1.0 | U]
| 67-66-3 ____Chloroform |7.2 | }/?/
| 107-06-2 1,2-Dichlorcethane 1.0 | Ul
| 78-93-3 2-Butanone 10 1 Ul
|_71-55-86 1,1,1-Trichlorcethane 1.0 ! Ul
| _56-23-5 Carbon tetrachloride [1.0 | Ul
| 75-27-4 Bromodichloromethane [1.0 | U
| 78-87-5 ' 1,2-Dichlorcpropane [1.0 | U|
|_10061-01-5 cis-1,3-Dichloropropene 1.0 | gl
| _79-01-5 Trichlorcethene (1.0 ] Ui
| 124-48-1 Dibromochlorcomethane 1.0 1 o
| 79-00-5 1,1,2-Trichloroethane |1.0 | 1
| 71-43-2 Benzene (1.0 l Ul
| 10061-02-6 trans-1,3-Dichlorcpropene 1.0 | U|
| _75-25-2 Bromoform [1.0 | U
| 108-10-1 4-Methyl -2 -pentanones 10 | U]
| 391-78-6 2 -Hexanone 10 | of!
|_127-18-4 Tetrachloroethene [1.0 | Ul
| _79-34-5 1,1,2,2-Tetrachlorcethane 1.0 | U|

FORM

H



Lab Name:Severn Trent Laboratories, Inc. SDG Number:
Matrix: (soil/water) WATER Lab Sample ID:A0C250120 009
Method: SW846 8260RB
Volatile Organics, GC/MS (8260B)
Sample WT/Vol: 5 / mL Date Received: 03/25/00
Work Ordexr: DA3J2107 Date Extracted:03/31/00
Dilution factor: 1 Date Analyzed: 03/31/00
Moisture %:NA
QC Batch: 0091374
Client Sample Id: 47FB0300
CONCENTRATION UNITS:
CAS NO. CCMPOUND {(ug/L or ua/kg) ug/L o]

| _108-88-3 Toluene 1.0 | U|

| _108-90-7 Chlorcbenzene 1.0 [ joff

| _100-41-4 Ethylbenzene 1.0 [ U|

|_100-42-5 Styrene [1.0 | jof

| _1330-20-7 Xylenes (total) 1.0 l U]

FORM I



Lab Name:Severn Trent Laboratories, Inc.

Matrix:
Method:

Sample WT/Vol: 25 / mL
Work Order:
Dilution factor:

(soil/water) WATER
SW846 8260B

CHZM HILL

SDG Number:

Lab Sample ID:A0C250120 010

Volatile Organics, GC/MS (8260B)

Mcisture %:NA

Client Sample Id: 47GW08
CONCENTRATION UNITS:
CAS NO. COMPQUND (ug/L or ug/kg) ug/L Q _

| 74-87-3 Chloromethane 2.0 | jof|
| 74-83-9 Bromomethane [2.0 | Ul
| 75-01-4 Vinyl chloride 2.0 | o
| _75-00-3 Chlorcethane 2.0 i U
| 75-09-2 Methvlene chloride [1.0 | Ul
| 67-64-1 Acetone {10 |

| _75-15-0 Carbon disulfide [1.0 , i Uj
| 75-35-4 1, 1-Dichloroethene 1.1/ ! I
| _75-34-3 1,1-Dichloroethane |1.6 i i
| 540-59-0 1,2-Dichloroethene (total) 1.9 | jofl
| 67-66-3 Chloroform 1.6 ‘ i i
| _107-06-2 1,2-Dichloroethane 1.0 | [of!
| _78-93-3 2-Butanone [10 | Pl
| 71-55-6 1,1,1-Trichloroethane [8.2 | I
| 56-23-5 Carbon tetrachloride [1.C [ U
| _715-.7-4 Bromod:ichloromethane 1.0 | U]
| _78-87-5 1,2-Dicnloropropane [1.0 i |
| 10061-01-5 cis-1,3-Dichloropropene 1.0 } o
| _79-01-6 Trichloroethene 12.2 | l
| 124-48-2 Dibromochloromethane 1.0 [ U|
| _79-00-5 1,1,2-Trichloroethane [1.0 l jof!
| _71-43-2 Benzene 1.0 | U|
| _10061-02-5 trans-1,3-Dichloropropene 1.0 | U|
|_75-25-2 Bromoform [1.0 [ Ul
| 108-10-1 4-Methyl-2-pentancne 110 | U]
| 591-78-6 2 -Hexanone {10 | o
| 127-18-4 Tetrachloroethene 1.0 | U/
| _79-34-5 1,1,2,2-Tetrachloroethane 1.0 ! U

Date Received: 03/25/00

DA3J4107 Date Extracted:03/30/00

1 Date ZAnalyzed: 03/30/00

QC Batch: 0090221

FORM I

i
o



-Lab Name:Severn Trent Laboratories,

{soil/water) WATER

SW846 2260B

Matrix:
Method:

Inc.

CH2M HILL

SDG Number:

Lab Sample ID:AQC250120 010

Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 25 / mL
Work Order: DA3J4107

Date Received: 03/25/00
Date Extracted:03/30/00

Dilution factor: 1 Date Analyzed: 03/30/00
Moisture %:NA
QC Batch: 0080221
Client Sample Id: 47GW0S8
CONCENTRATION UNITS
CAS NO. CCMPQUND (ug/L or ug/kg) ug/L o)
|_108-88-3 Toluene [1.0 | Ul
|_108-90-7 Chlorobenzene (1.0 | Ul
| _100-41-4 Ethylbenzene J1.0 | U]
| 100-42-5 Styrene [1.0 { U]
| _1330-20-7 Xylenes (total) [1.0 ; U

FORM I



T.ab Name:Severn Trent Laboratories,

Matrix:

Method: SW846 8260B

{soil/water) WATER

SDG Number:

Lab Sample ID:AQ0C250120 011

Volatile Organics, GC/MS (8260B)

Sample WT/Vol: S / mL
Work Order: DA3J5107
Dilution factor: 5000
Moisture %:NA

Client Sample Id: 47GW07

Date Received: 03/25/00
Date Extracted:03/31/00
Date Analyzed: 03/31./00

QC Batch: 0091374

CONCENTRATION UNITS:

CAS NO. COMPCUND (ug/L or ug/kg) ugq/L Q

| _74-87-3 Chloromethane 10000 | jof
| 74-83-9 Bromomethane 10000 | ol
| 75-01-4 vinyl chloride 10000 | U]
| _75-00-3 Chloroethane {10000 i gl
[ 75-09-2 Methvlene chloride 5000 i 7|
| 67-64-1 Acetone {50000 [ T il
|_75-15-0 Carbon disulfide [5000 } Ui
| 75-35-4 1,1-Dichlorcethene [5000 { U
| _75-34-3 1,1-Dichlorcethane [5000 | jog!
| 540-59-0 1,2-Dichlorcethene (total) |5000 | Ul
| 67-66-3 Chloroform 5000 i 7
| 107-06-2 1,2-Dichloroethane 5000 | U|
| 78-93-3 2-Butanocne 150000 [ gl /Z;~
| 71-55-6 1,1,1-Trichloroethane 49000 | |
| 56-23-5 Carbon tetrachloride 5000 I U]
|_75-27-4 Bromodichloromethane [socc ] jog
| 78-87-5 1,2-Dichloropropane |s000 / | U]
| _10061-01-5 cis-1,3-Dichloropropene |5000 / } Ui
| 79-01-6 Trichloroethene |8s00/ | |
| 124-48-1 Dibromochloromethane 15000 | Ul
| _79-00-5 1,1,2-Trichloroethane {5000 | Ul
| 71-43-2 Benzene |s000 } Ul
| 10061-02-56 trans-1,3-Dichloroprcpene 15000 | Ul
| 75-25-2 Bromoform |5000 | Ul
| 108-10-1 4-Methyl-2-pentanone |50000 | Ul
| 591-78-6 2-Hexanone | 50000 ; g
| 127-18-4 Tetrachlorcethene |56¢0 [ U
|_79-34-5 1,1,2,2-Tetrachloroethane |saco { o

FORM I



CH2ZM HILL

Lab Name:Severn Trent Laboratcries, Inc. SDG Number:

Matrix: (soil/water) WATER Lab Sample ID:AQC250120 011
Method: SW846 8260B
Volatile Crganics, GC/MS (8260B)

Sample WI/Vol: 5 / mL Date Received: 03/25/00
Work Order: DA3J5107 Date Extracted:03/31/00
Dilution factor: 5000 Date Analyzed: 03/31/00

Moisture %:NA
QC Batch: 0091374
Client Sample Id: 47GW07

CONCENTRATION UNITS:

CAS NO. COMPQUND (ug/L or ug/kg) ug/L 0
| _108-88-2 Toluene [5000 | U
| _108-90-7 Chlorobenzene 5000 ] jof
| 100-41-4 Ethylbenzene |5000 | o
| 100-42-5 Styrene [5000 | o
[_1330-20-7 Xylenes (total) [5000 l U]
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Lab Name:Severn Trent Laboratories, Inc. SDG Numbker:

(soil/water) WATER Lab Sample ID:AQC250120 013
SW846 8260B
Volatile Organics, GC/MS (8260B)

Matrix:
Method:

Sample WI/Vol: 5 / mL
Work Order:

Dilution factor: 1
Moisture

DA3JL107

-

% :NA

Client Sample Id: 47EB03CC

Date Received: 03/25/00
Date Extracted:03/31/00
Date Analyzed: 03/31/00

QC Batch: 0091374

CONCENTRATION UNITS:

CAS XNO COMPOUND {(ug/L cr ug/kg) ug/L o}
| 74-87-3 Chloromethane (2.0 | U
| _74-83-3 Bromomethane [2.0 | g
|_75-01-4 Vinyl chloride 2.0 | U]
| 75-00-3 Chloroethane 2.0 | U
|_75-09-2 Methylene chloride |1.0 | ol
| 67-64-1 Acetone 10 | [of
| _75-15-0 Carben disulfide 1.0 | jof
| _75-35-4 1,1-Dichloroethene (1.0 ] U
|_75-34-32 1,1-Dichloroechane {1.0 | U\
| _540-59-90 1,2-Dichloroethene (total) [1.0 | U|
| 67-66-3 Chloroform |a.9 | |
| 107-06-2 1,2-Dichloroethane 1.0 { jof
| _78-93-3 2 -Butanone [10 | jofl
| 71-55-6 1,1,1-Trichlorcethane [1.0 | U|
| 56-23-5 Carbon tetrachloride [1.0 ] of
| _75-27-4 Bromodi chlcromethar. _ [1.0C 1 jof!
| _78-87-5 1,2-Dichloropropane [1.0 | Il
| 10061-01-5 cis-1,3-Dichloropropene |1.0 | Ui
|_79-01-5 __Trichloroethene 1.0 | uj
| 124-43-1 Dibromochloromethane 1.0 [ jog
| 79-00-5 1,1,2-Trichloroethane [1.0 ] J
| _71-43-2 Benzene |1.0 ] Ul
| 10061-02-5 trans-1,3-Dichloropropene 1.0 I jof
| _75-25-2 Bromoform 1.0 | U]
| 108-10-1 4 -Methyl-2-pentanone |10 ! jof
|_591-78-5 2 -Hexanone l10 1 U
| 127-18-4 Tetrachlorcethene 11.0 | U!
|_79-34-5 1,1,2,2-Tetrachloroethane [1.0 [ Ul

FOEM I



CHZM HILL

Lab Name:Severn Trent Laboratcries, Inc. SDG Number:

D:AQ0C250120 013

Matrix: (soil/water) WATER Lab Sample
Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Sample WI/Vol: 5 / mL Date Received: 03/25/00
Work Order: DA3JL107 Date Extracted:03/31/00
Dilution factor: 1 Date Analyzed: 03/31/00

Moisture %:NA
QC Batch: 0091374

Client Sample Id: 47EB0300

CONCENTRATION UNITS:

CAS NO. CCMPQUND {(ug/L or ug/kg) ug/L 0
| _108-88-3 Toluene |1.0 | o
|_108-390-7 Chlorobenzene 1.0 [ U|
| 100-41-2 Ethylbenzene 1.0 | U|
| 100-42-5 Stvrene 1.0 | Ul
| _1330-20-7 Xvlenes {total) 1.0 | Ui

- FORM I



CHZM HILL

Lab Name:Severn Trent Laboratories, Inc. SDG Number:

Matrix: (soi1l/water) WATER Lab Sample ID:A0C250120 014
Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Date Received: 03/25/00
Date Extracted:03/31/00
Date Analyzed: 03/31/00

Sample WT/Vol: 5 / mL
Weork QOrder: DA3JN101
Dilution factor: 1

)

Moisture %:NA
QC Batch: 0091374

Client Sample Id: 47TB0324

CONCENTRATION UNITS:

CAS NO. COMEOUND {ug/L or ug/kqg) ug/L 0
| 74-87-3 Chloromethane 2.0 | o
| 74-83-9 Bromeomethane [2.0 l U
| _75-01-4 Vinyl chloride [2.0 | U]
| 75-00-3 Chloroethane [2.0 | U
| _75-09-2 Methylene chloride [1.0 | jof!
| _67-64-1 Acetone [10 | U
| _75-15-0 Carbon disulfide 1.0 ] 7
| 75-35-4 1,1-Dichloroethene 1.0 f Ul
| _75-34-3 1,1-Dichloroethane 1.9 E o
| 540-539-0 1,2-Dichlorocethene (total) 1.0 l o
| 67-66-3 Chloroform 1.0 | o8
| _107-06-2 1,2-Dichloroethane 1.0 { U
| _78-93-3 2 -Butanone {10 | |
| _71-55-6 1,1,1-Trichlorcethane [1.0 | jof
| 56-23-5 Carbon tetrachloride 1.0 | U|
| 75-27-4 Bromodichloromethane 1.0 | U]
| 78-87-5 1,2-Dichloropropane 1.0 | 9
| _10061-01-5 cis-1,3-Dichlorocpropene [1.0 | U|
| _79-01-¢ Trichloroethene 1.0 | jog!
| 124-48-1 Dibromochloromethane 1.0 i U]
| _79-00-5 1,1,2-Trichloroethane 1.0 | jof|
| _71-43-2 Benzene 1.0 | U|
| 10061-02-6 trans-1.3-Dichloropropene 1.0 | U|
| 75-25-2 Bromoform 1.0 | U|
| _108-10-1 4-Methvl-2-pentanone 10 | jof
| 591-78-56 2 -Hexanone |10 [ U
{_127-18-4 Tetrachloroethene 1.0 | Ui
|_79-34-5 1,1,2,2-Tetrachlcroethane 1.0 | jof

FORM I

~J



CHzZM HILL

Lab Name:Severn Trent Laboratories, Inc. SDG Numbker:

Matrix: (soil/water) WATER Lab Sample ID:A0C250120 014
Method: SwW846 8260B
Volatile Crganics, GC/MS (8260B)

Sample WT/Vol: 5 / mL Date Received: 03/25/00
Work Order: DA3JN10l Date Extracted:03/31/00
Dilution factor: 1 Date Amalyzed: 03/31/00

Moisture %:NA
QC Batch: 0091374
Client Sample Id: 47TB0324

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L 0
| _108-88-3 Toluene 1.0 | U
| _108-90-7 Chlorobenzene 1.0 | U]
| 100-41-4 Ethylbenzene 1.0 | g
{_100-42-5 Styrene [1.0 | o
| 1330-20-7 Xylenes (total) l1.0 | jof

9‘5\\7/

FCRM I



CH2M HILL

Lab Name:Severn Trent Laboratories, Inc. SDG Number:

Matrix: (soil/water) WATER
Method: SW846 8260B
Volatile Organics, GC/MS (8260B)

Lab Sample ID:A0C250120 012

Date Received: 03/25/00
Date Extracted:03/31/00
Date Analyzed: 03/31/00

Sample WT/Vol: 5 / mL
Work Order: DA3JA107
Dilution factor: 2.5
Moisture %:NA

QC Batch: 0091374
Client Sample Id: 47GW12

CONCENTRATION UNITS:

CAS NO. COMPQUND (ug/L or ug/kg) ug/L Q
| 74-87-3 Chloromethane 5.0 | o
| 74-83-9 Bromomethane [5.0 | jof|
| 75-01-4 Vinyl chloride |5.0 | jof
|_75-00-3 Chloroethane |5.0 | jofl
| _75-09-2 Methylene chloride 2.5 | U|
| 67-64-1 Acetone |25 | Ul
| _75-15-0 Carbon disulfide |2.5 | jof
| _75-35-4 1,1-Dichloroethene |2.5 | U
| _75-34-3 1,1-Dichloroethane [3.0 | |
| _540-59-0 1,2-Dichlorocethene (total) [2.5 | jof
| 67-66-3 Chloroform |2.5 | U
| 107-06-2 1,2-Dichloroethane |2.5 | o
| _78-93-3 2-Butanone |25 | o
| _71-55-6 1,1,1-Trichloroethane 2.5 [ jof|
| 56-23-5 Carbon tetrachloride 2.5 [ jofl
|_75-27-4 Bromodichloromethane 2.5 | ofl
| _/8-87-5 1,2-Dichloropropane |2.5 | jof
| 10061-01-5 cis-1,3-Dichloropropene |2.5 | U]
| 79-01-6 Trichloroethene |2.5 I jof
| 124-48-1 Dibromochloromethane 2.5 | o
| _79-00-5 1,1,2-Trichloroethane |2.5 | jof
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Lab Name:Severn Trent Laboratories,

Matrix: {(soil/water) WATER
Method: SW846 8260B

CH2M HILL

Inc. SDG Number:

Lab Sample ID:A0C250120 012

Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 5 / mL
Work Order: DA3JA107
Dilution factoxr: 2.5
Moisture %:NA

Client Sample Id: 47GW12

Date Received: 03/25/00
Date Extracted:03/31/00
Date Bnalyzed: 03/31/00

QC Batch: 0091374

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L 0
| 108-88-3 Toluene 2.5 | U
| 108-90-7 Chlorobenzene |2.5 | jof
|_100-41-4 Ethylbenzene |2.5 | jof
| _100-42-5 Styrene |2.5 | o
| 1330-20-7 Xylenes (total) |2.5 | o
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Volatile Organic Compounds USEPA Contract Laboratory Program,
Statement of Work for Organics Analysis,
Multi-media, Multi-concentration, OLC02.
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Appendix D
Temporary Well Field Geochemical Parameters

WDC003670334.ZIP/1/KTM



Table D1

Temporary Well Field Geochemical Parameter Data
Site 47 Stripper Barn Plume
Cherry Point, NC

Well ID|| 47TWO01 47TW02 47TWO03 47TW04 47TWO05 47TW06 47TWO7 47TWO08
Measurement Date| 03/06/2000 03/06/2000 03/07/2000 03/07/2000 03/07/2000 03/07/2000 03/07/2000 03/06/2000

Parameter Units

Temperature °C 222 23.9 20.5 18.9 23.2 20.7 19.4 25.0
pH - 5.84 6.29 - 6.52 6.18 6.24 6.88 5.13 6.79
Turbidity NTU 7 4 3 36 -5 35 7 820
Conductivity mS/cm 0.375 0.503 0.356 0317 0.489 0.383 0.261 0.059
Total Dissolved Solids gL 0.24 0.32 0.23 0.21 0.32 0.25 0.17 0.04
Dissolved Oxygen mg/L 0.00 0.08 0.85 0 1.76 0.98 0.66 0.11
Oxidation-Reduction Potential mV -137 -261 -102 -324 74 -282 -201 . -125
Iron 1t (dissotved) mg/L 5 50 10 3 6.5 2 55 5
Sulfide mg/L 0 0 0 0 0 0 0 0

Note: All temporary wells were screened in

the upper Surficial Aquifer.

WDC003670334.ZIP
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WDC003670334.21P

Table D1

Temporary Well Field Geochemical Parameter Data
Site 47 Stripper Barn Plume
Cherry Point, NC

Well ID 47TW09 47TW10 47TW11 47TW12 47TW13
Measurement Da_te 03/08/2000 03/08/2000 03/05/2000 03/07/2000 083/05/2000

Parameter Un s '

Temperature °C 20.2 20.6 22.0 21.4 16.5
pH -- 5.59 501 5.25 6.22 6.32
Turbidity NTU -9 1 280 8 320
Conductivity mS/cm 0.264 0.443 0.263 0.337 0.306
Total Dissolved Solids g/L 0.17 0.29 0.17 0.22 0.20
Dissolved Oxygen mg/L 3.14 0.1 3.18 0 1.93
Oxidation-Reduction Potential myv -98 -234 131 -268 -56)
tron 1l (dissolved) mg/L. 3.2 6| 0.4 7 15
Sulfide mg/L 0 0 0 0 0

Note: All temporary wells were screened in

the upper Surficial Aquifer.
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Appendix E
Chain of Custody Forms
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N . T
Chain of Quanterra -
Custody Record
OCL;’::’M . Project Manager Date Chain Of Custody Number -
CHZ M Hiee , Trc TECE Mowe Scry 3/23 /ac 61500
Address ! Telephone Number (Area Code)/Fax Number Lab Number 1 :
13921 Pk Ciuree Ro  Suck 6OG | (03] 471-6405 _Fax (763) 411-9 3y page___| __of
City State | Zip Code Site Contact Aaglysis
. L ™
Heé tenDon Vi _ MR
Project Name Carrier/Waybill Number 3 § N \\\'
- vy (2 P - & ol RN
MCAS - Chiwey Pardt Gdl Sae d siody /157 1950 7169 2 el 3
Contract/Purchase Order/Quote No. {f R A S
R
.§ R RREA
Containers » ) Vo Wy n o
Sample 1.D. No. and Description Date Time | Sample Type V;Z’;i; e | No Preservative | Condition on Receipt § Q é‘":&i \\)‘( § UO
3605 32200 [1720]  AG 12 | #elhz5d X x [y | x] %l xlx
MNZS 32200 | f0| AQ 21 1 NRREEINT
1436W 10 32200 | 13| AR THH R ¥ xlw | % x| x| -
Wi 24 8-22 00 [1551 | A 9 | HEH,5) ¥ x| X
mw- 23 32700 | (B8] K& & L, lieSdy x| X| A
M 2L 32100 | 204b| AR B |t #250; x| XX
41Thos23 - A® [ X
Special Instructions
‘v\ i{‘V\‘S t\g(f_){v Uh‘ -D ﬂ e (_‘)g .
Possible Hazard Identification Sample Disposal
D Non-Hazard D Flarnmable D Skin Irritant D Poison B &Unknown D Return To Client D Disposal By Lab D Archive For Months
Turn Around Time Required QC Level Project Specific (Specify)
[Rormat [ ] Rush L O O =
1. He/inlf;uished By Date Time 1. Received By Date Time
L ; 24 : . Y . 2
2 _ﬁf"ﬁﬁ  Binict Y e C—n-—;f\(d Lo antad A 23(70 l 040
2. Relinquished By Date Time 2. Received By Date Time
3. Relinquished By Date Time 3. Received By Date Time

Comments

DISTRIBUTION: WHITE - Stays with Sample; CANARY - Returned to Client with Report; .

VK - Field Copy



: N
Chain of Quanterra
Custody Record
QUA-4124 -
Client Project Manager Date Chain Of Custody Number
- el y ,
/,:‘,"/:11/\ Hys e :TE"(" /;/?)z‘/v:’lbd/‘/ 3/23 b 01205
Address ) Telepho:  Number (Area Code)/Fax Number Lab Number
. ’ S .- . Y. - _ / . : N
G 921 Uwsdamner KD Svir oo |(7e3) 17 é‘lé’“ Fae(p3) T2 Uz Page [ o/
City State | Zip Code Site Contact Analysis
[He s iDpa) VA N
Project Name Carner/Way hill Number % ,Q
MG ~ Coprizg PardT Ot S e 43 Esuzx (8F4450 158 Jaa®
7, ‘\
Contract/Purchase Order/Qudte No. JEIN
' DERLE
— 4L 3 4%
o - Sample T Total Containers s ; Condit Pocei Tt A §
Sample 1.D. No. and Description Date ime ample Type Volume Type No. reservative .on ition on Receipt F % %\{
MW-23 322:005/58 A& 41 4,5 wowm, iy
mw-2¢7 3210020t A 9 lh%.,)\)w' Xl &yl y
M2 322, 001551 A® 4 | lybd " o ] kx| ¢
Special Instructions
Meacs  Wve  ONRRSS,
Possible Hazard Identification N Sample Disposal
D Non-Hazard D Flammable D Skin Irritant D Poison B @Unknown D Return To Client D Disposal By Lab D Archive For Months
Turn Around Time Required QcC Level Project Specific (Specify)
Ej Normal D Rush D [ D . D 1.
1. Hehnqmsh Date Time 1. Received B ;
, 77 / ) ] . l) y Date Time
R0 N ATV 22300 | i
2. RelinquishediBy Date Time 2. Received By Date Time
3. Relinquished By Date Time 3. Received By Date Time
Comments
DISTRIBUTION: § . Stays with Sample; CANARY - Returned to Client with Report; PINK - Field Copy



F

AL
5 gfj
. _ (T 7
Chéin of i wuanterra
Custody Record ,
A ;;/:’_
QUA-4124 £, ! 5
Client ! Project Manager ‘ Date Chain Of Custody Num, ée 7 3 3
CHLm _ HiL T1EELF__Morpicon] 329 ©o
Address Telephone Number (Area Code)/Fax 777 Lab Number / ‘
13297)  Daae Conmg (D) Sz 60D ([ 703) 43y gebr (m’(m/ 9139 Page_ [ of 1
City ' State | Zip Code Site Conthct = o /Y Analysis
IHERNpon A e N
Project Name Carrier/Waybill Number £ }%
MAS Cileady H{) IT UL =5 47‘ ?_fgﬁ PN
Contract/Purchase Order/Quote No. X &g i
I\
Telil Dat Tii S fe T Total Containers Preservative | Condition on Receipt g&ﬁ \Q ®
Sample 1.D. No. and Description ate ime ample Type Volume Type No. ip N 10
476,008 2-24-c0 |/no] | AQ A 4 NAARAE
436N OF 3.24-00 U103 | AT Aiteric |4 AL Al x]x
d+4nlt2 329 @|iz9H A@ Puistic |4 X i s
2240 4] Ap et |4 A Al >
47ER i) 23-24—ad)))
0360 - ~
Special Instructions
MEBLG  Wpy UN VRESS prdiz.[D
Possible Hazard Identification Sample Disposal
D Non-Hazard D Flammable D Skin Irritant D Poison B EUnknown D Return To Client D Disposal By Lab [:] Archive For Months
Turn Around Time Required QC Level Project Specific (Specify)
[swormar (] Rush Ll Oe O 4
1. Re/:nqyshe?’? Date Trme 1. Received By Date Time
7/ L F""’"‘““"“"‘""" "; /fj,mfl/{m A jz‘t‘ oD {DUU
2. RelifGuithefl By Date Time . 2. Received By Date Time
3. Relinquished By Date Time 3. Received By Date Time

Comments

DISTRIBUTION: WHITE - Stays with Sample; CANARY - Returned to Client with Report; PINK - Field Copy



] " W -
Chain of 07 03 04, 09 ¢ £b (g/uanterra
Custody Record . ’ / -

QUA-4124
Client Project Manager Date Chain Of Custody Nu_mber
Crz pn LAy TJete }/}///34«!40/\] 29 00 12732
Address v Ty Telsphone Number (Area Code)/Fax Number'_4 Lab Number
- /e
1392 i Aico CHE R STE Ly | (Z03) "7’/ ~A4/)S’[71)3\ 4%} 1134 Page ) of l
City ' State | Zip Code Site Contact Analysis

EEERRVIN Va ' ¥
Project Name Carrier/qubiII Number b

MEAS - Cupspy  PomT 0ol e 4] W3 %

Contract/Purchase Order/Qubte No. / N\ £\
¢ =
. SHw| Q
. ‘ Total Containers , o 4 dAYWH Wl S
Sample 1.D. No. and Description Date Time | Sample Type | /0 Tyoe | No, Preservative | Condition on Receipt 3l {\2 Q\ ¥
42 LAO3 3.23.00 1218 4l s fovus: MEIFIE”
4‘2 /—.RJ/\/# 3:73.00 |45 3747) 4 T gl X
[ A YA 4
4% 6 NOT 3.2m.0p | 4709 BRI
FHulol_GFFfEIos) 3.2.2-00 | 2042 (459 4 1 x] ¥l e
9L 3 Q?OQ 22300 /37) 4 Si%| ¥l ¥
Special Instructions .
WA g or g 5 APE LN YResn fRVEL
Possible Hazard idbntiicaton” T ' ' i Sample Disposal
D Non-Hazard - D Flammable D Skin Irritant D Poison B @Unknown D Return To Client D Disposal By Lab D Archive For Months
Turn Around Time Required QClevel / Project Specific (Specify)
A normai [ Aush Ll Oe O
1/ﬁelln§s j Date Time 1. Received By Date Time
e W 3-24.20 | /80
2. Relirfquhtd By Date Time 2. Received By Date Time
3. Relinquished By Date Time 3. Received By Date Time

Comments

)

DISTRIBUTION: W

- Stays with Sample; CANARY - Returned to Client with Report: PINK - Field Copy
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.- Y
Chain of wuanterra
: I
Custody Record %
QCL;;::‘ Project Managgr ) Date Chain Of Custody Number 3 4
Crizpt L] ‘j;;[g NigiRi sonl S 24 a0
Address A b TelephRone Number (Area Code)/Fax Number ) Lab Number / I
1297 Pacy coyiekr R Stvbopn | [703) 471 690C /(7/)_2) 971 1139 Page___f __ of
City State | Zip Code Site Confact / Analysis -
HER D ond VA N
Project Name Carrier/Waybill Number § {
- p ) s - - M‘ BN r Q
MWCAS  Cripdey  ProadT O ) Sredd NS N
Contract/Purchase Order/Qubte No. Qg :
. 3 N
o MIAQ N
L . ) . , Total Containers preservative | Condition on Receiot E RS Wb
Sample 1.D. No. and Description Date " + Time Samp/e Type Volume Type o, reservati ondition D }\‘\\; 3 Ia) N
EENANTT 7292 [z AG . Prciie |9 I, : Y|y
Z6W 11 -P 3 29 Aty AQ- Phssc |4 0.9, fuums el x| n| >
EXETVIOY 3-2xo padl, 48 | - o g 44, Vel K1
A3 GINDI 3. 7300 Z03) ’d;[.). a4 251 |4 //34&;4@ ¥l x| %] x
+ TV ¥ é ya s
, I .
i e ' % g
s - 5 - =2
il ; b,
B §
V{l - -
ﬁ';;
¥ P
£,
, ’ 'l ,
Special Instructions .
A Eria g KE UNPRESHERZVED i
Possible Hazard identification ’ Sample Disposal
D Non-Hazard D Flammable D Skinvrritant | D Poison B @Unknown D Return To Client D Disposal By Lab D Archive For Months
Turn Around Time Required QCLevel Project Specific (Specify)
Normal D Rush D L ‘: . D .
1. Relincyﬂe% y Date Time 1. Received By Date Time
A p y . P, ~
S fh 5ty AINS ILP | /&
2. Relinglished By CSA : Date Time 2. Received By Date Time
3. Relinquished By Date Time 3. Received By Date Time

Comments

DISTRIBUTION: WHITE - Stays with Sample; CANARY - Returned to Client with Report; PINK - Field Copy



: (1Y
Chain of Quanterra
Custody Record
QUA-4124
Client Project Manager Date Chain Of Cusrody_ Number
CH? M Hicl, “rc. TEee Mareijcal 03/66 /00 1499
Address ’ Telephone Number (Area Code)/Fax Number Lab Number I
> Gry p ’ EOX - . o
/392 Faer Cenre Fo. Somé GO0 /703)%7/'/‘/‘// (263)471-9/34 Page ' of____
City State | Zip Code Site Contact Analysis
HEen Don VA | 20l Yol 5E |
Project Name Carrier/Waybill Number 9 2 Q\‘E
e N g W
MCAS CHERP forn7 0] SuT€ 47 118 132Y 3
Contract/Purchase Order/Quote No. } g N &\: \\E
~ . - S
(5466l DE. FT TR
Containers N \0) X 93 ¢ ©
. . Total . . . . : SR
Sample 1.D. No. and Description Date Time | Sample Type Volume Type No. Preservative | Condition on Receipt § ‘»’t \E N é 6 é &
5/60F2 03/ad/o | [155] DG (2 AT
4170 15 03/05/66 | RN K& 3 s|— = ===~
EREsNITIN s365/c6 |0B3] £C 3 3=
170308 -8 ot /oS5 lwn 6220 Sowe / - {T-1-1-1-
47 TW08B 03/ls/o0 |1 | AR K] 3= = =< 4=
43 TWOS (NTwé2) P 05/ fo /6227 AR K i e e s
RIS A TR TN R I T B AN R SRR
Special Instructions
2T HOUR TAT FOor AGuScwS YOCS RORMAL _TAT EorR LEMA NnNE,
Pos.ible Hazard Identification Sample Disposal .
D Non-Hazard D Flammable D Skin Irritant D Poison B &Unknown D Return To Client D Disposal By Lab D Archive For Months
Turn Around Time Required 2(7/ Hop THT Fofl AQUECLS |QCLevel Project Specific (Specily)
[ normal Masn Voo omcy Ol O Ol
1. Relinquished By ; Date Time 1. Received By Date Time
~"'~ 2 a ‘ , ‘ 3 " y i A \:JI. ';/'\;(C,./l"f", /IL;;’.;!{_. J
2. Relinquished By - Date Time 2. Received By Dais Tme
3. Relinquished By Date Time 3. Received By Date Time
Comments
’ "\‘ .
DISTRIBUTION: . E - Stays with Sample; CANARY - Returned to Client with Report; PINK - Field Copy
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I S P 7 jf
Chain of wuanterra
Custody Record
2;;::4 Project Manager . Date . Chain Of Custody Number
CHZ M Hiew 7 Tefr MoéeiSon o3/37 /O(, 60592
Address "ﬁ Telephone Number (Area Code)/Fax Nurmber Lab Number '
(292 | Poww Cergpo fp. St a0 | (703 471= 1941 (en)d- 913 Page | o |
cry ’ State " | Zip Code Site Contact Analysis
Hreonpon VAL
Project Name Carrier/Waybill Number
McAS Cugoey Tower
Contract/Purchase Order/Quote No.
[A46Gl BE . FT — g
. / ontainers ) " . .
Sample 1.D. No. and Description Date Time | Sample Type V;Zt:,'e Type No. Preservative | Condition on Receipt g
47-Tw @Y ONCI OGNSR 26 (208 | e | S| U 3
491Tus \ 2 o3/s7/00)all AG om | NGa R L g CY 13
cUl-YITRGL - GA6T 02/8t /oo D R Zomi, | vop | 5| Hcd Z
473 TW 53 03joife0 | WIF| AR Zow. | Von | 3] pee 2
47 Tex 05jo3 /00 | fHD| AY lcoml | ba |3 | Hcr 3
47 WOk 03/67/00 | 51} | HQ Pl | VOA |7 | Al 1
431 TW0O7 03/otko |b|B | A8 [Zowl, | YAA |3 | Hed 3
Special Instructions
<M hous e Sel =T Eoys \/OCS exCECT  TERIP BLANK
Possible Hazard Identification t Sample Disposal
[:l Non-Hazard D Flammable D Skin Irritant D Poison B @iUnknown D Return To Client D Disposal By Lab D Archive For Months
Turn Around Time Required Qc Level Project Specific (Specify)
(] normat Ej Rush 7Y Lo TAT O O . Ulm,
1. Relinquished ?r \, fM Date Time 1. Received By Date Time
(LY 74 . H ; NIl P X e
PN PE=——"""0 ] b piniaased SOPHON | {00
2. Relinquished By’ Date Time 2. Received By Date Time
3. Relinquished By Date Time 3. Received By Date Time

Comments

DISTRIBUTION: WHITE - Stays with Sample; CANARY - Returned to Client with Report; PINK - Field Copy



Chain of

Custody Record

r‘))uanterra

QUA-4124
Client Project Manager Date Chain Of Custody Number :
o . . : q
CHR7Za4 Proe, Tag TECE Mewasaa O?)/l‘x/'oo €120
Address Telephone Number (Area Code)/Fax Number Lab Number
) ‘ . /":, s > . o - g
20 Pow (Famee ony Surig W) (763 UTI=(441 cax (70421~ 1RY Page of
City State | Zip Code Site Contact Analysis
Haman) ve | 2o
Project Name Carrier/Waybill Number
Lfas Cugwpy Pondr ol i)
Contract/Purchase Order/Quote No. W
|59 Glo . DE YT o
- ) Total Containers ) - . )
Sample 1.D. No. and Description Date Time | Sample Type Volume Type No. Preservative | Condition on Receipt | =2 -
4705 o go D0 kg (0wl INGA | 3] H(| 3| -
U7 <3160 390l Aly Lo md  |[NOA 3 ITa! 2~
i B . N
U7 i) O e MiYng [6EHR| k¢ (om (| & RN T 3
el 46U -SA eAoie | 22c0| Son 2oz l
W TR YO oRRNY CRlfen  |avNes ~\
S ial Instructi :
pecia ;1? ru( ions f A | _ . \/ O L -
Al Wowe oS TAT ond  Bocy Sombufs
Possible Hazard Identification ' Sample Disposal
D Non‘Hazc’Ed l; Flammable D Skin Irritant D Poison B _ Unknown D Return To Client D Disposal By Lab D Archive For Months
Turn Around Time Required ~ Qc Level Project Specific (Specify)
T . S
[ vormar Aasn M 1ioor: ony WD e Ow O
1. Relinquished By Date Time 1. Received By Date Time
2. Relinquished By Date Time 2. Received By Date Time
3. Relinquished By Date Time 3. Received By Date Time
Comments -

3

DISTRIBUTION: W.

- Stays with Sample; CANARY - Returned to Client with Report; PINK - Field Copy
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Chain of Quanterra
Custody Record
QUA-4124
Client Project Manager Date Chain Of Cuslody Number
CHEM Hue, Imc, coxicr Jeee Moo a3/t f90 59591
Address Telephone Number (Area Code)/Fax Number Lab Number ( \ ;
i - g | . z ; ~q4R
1392 PARK CenTed ROAD Spme 600 (703} 47y ymdi Fax (16314703 Page______of
City State | Zip Code Site Contact Analysis
-~ v £ -7
Hewewpon VA | 20171
Project Name Carrier/Waybill Number
MCAS CHERY Popsr 001 Sire4d]
Contract/Purchase Order/Quote No.
\SY66[. DFE.FL J
i i Je T Total | Comtainers | ... e | Condition on Receipt| (&
Sample 1.D. No. and Description Date Time | Sample Type Volume Type No. reservative ondition on Receip L.
476WI04- 25 cfeg/oa [ 110] Sorc 22 T {
47 GLXF-SR OR/FcolGL70] Sei 2 o7 (] - \
Special Instructions
Possible Hazard Identification Sample Disposal
D Non-Hazard D Flammable D Skin Irritant D Poison B EUnknown D Return To Client D Disposal By Lab D Archive For Months
Turn Around Time Required QcC Level Project Specific (Specify)
B vormar (3 Rush Che e Ol
1. Relinquished By P , Date ; Time 1. Received By Date | Time
, . ) 7 s /;,I ) 7 . .
D006 ) Fgaidlamsorh. G3lufas | 1eGa |
2. Relinquished Bf" v Date Time 2. Received By Date | Time
3. Relinquished By Date Time 3. Received By Date i Time

Comments

DISTRIBUTION: WHITE - Stays with Sample; CANARY - Returned to Client with Report; +INK - Field Copy
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nterra

" ()Y
Chain of (,/(ua
Custody Record ’
QUA-4124
Client - Project Manager Date Chain Of Custody Number
= - — - : . . - v -(\
CHZm Moo Thc TET = Mowvi(San OJ/OE‘)/GU ”.)1207
Address i Telepho:.c Number (Area Code)/Fax Number Lab Number
1291 Vo Cuanten £ S16.600 7 703) 4= (du| (103) 47(- 1134 Page__\ o _\
City State | Zip Code Site Contact Analysis
{ . ~ -1 ¢
Héw e e VA | CONTY
Project Name Carrier/Waybill Number
MEAS CHbury ot OUl - Sita YD)
Contract/Purchase Order/Quote No.
(SMGhl. DE.FL 8
L ) Total Containers e y Condiit Receiot|
Sample 1.D. No. and Description Date Time | Sample Type Volume Type No. reservative ondition on Receip o
47Tk oG 8] | PG 120 ml HCl 3
YT TG yogfoe (1257 PG 120 HC 3
\
. Special Instructions
’ @ - , . . - >
N Wool ol TAT...Fouw NOCs
Possible Hazard Identification o Sample Disposal
D Non-Hazard D Flammable D Skin [rritant [j Poison B E/Unknown D Return To Client D Disposal By Lab D Archive For Monihs
Turn Around Time Required QC Level Project Specific (Specify)
[ vormar E«\} Aush 7Y vy Tt Cle Clee O
1. Helinquish% o Date Time 1. Received By Date Time
/ " /
?W Sraven) /&ﬂ/}ﬂuk Jfenmdon | S 80 | DO
2. Relinffuisfed By 4 Date Time 2. Received By Date Tima =
3. Relinquished By Date Time . 3. Received By Date Time
Comments
¥
DISTRIBUTION:

[E - Stays with Sample; CANARY - Returned to Client with Report; PINK - Field Copy
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Chain of wuanterra
Custody Record
QUA-4124
Client Project Manager Date 2, / 0 D Chain Of Custody Number
” P . p)
CHIN Flise /N JELE 1@:’/56’/‘/ ? l,i 1 (M-
Address Telephone Number (Area Code)/Fax Number Lab Number /
13 12)  Prew Cowon RD Si 600 | f03) 97/ gtec frax (703) 97 s page__ £ or_|
Cly State | Zip Code Site Contact Analysis
/'//'/f.'i,ff M Dord VA |
Project Name Carrier/Waybill Number N
-A . — - N \1?: 't Q
McA > = Citbpiay 5 AT S S T Q\\ \‘(l i\
Contract/Purchase Order/Quote No. N N R\Li . '\S
: WJal o W
A X o]
Sampie I.D. No. and Description Date Time | Sample Type V;(thr?r/e CT«‘;:;amerilo- Preservative | Condition on Receipt § é‘% 'ﬁg:‘
436w 0% 32200 1218 A& VoA | B #7 # s P
47 H o] 32305 | 1332 AQ yor | Bl f.50, 2~ %
4T GOy 3230 [459] AQ voA | B | pe kS04 Y| % 2@
D26 MOY 32300 1707 A Q VoA | & | 4 H.Sh x| x| x
43 FB 0320 27200 | /R2l AQ oA | 8@ Hd f, 50 W Y| %
13 W06 3jz3fo0 | 1811 A voA |24 | s 4. 5o, el delx | | X
4y GWOI 5230|2031 AQ Vod | 81 Wl sk ¥x| %
47 (s W0 34w 00 | 4Q WA | 8070 0 MEIR
A7 ¢ 27 2-2%.o [ 1)23] A& VOA | B | fictfi 505 AT
AF (W L 32400 | 29% | A VOPs | S | M <o x|+ |V
AT (,w W e 321w /927 40 Vop | 8 |\l sy £ A
47 6 1y, 3124 00| (24 _AG WoA_| & Ml .50 VR
AT EE WOQ@ 324 ool )9S AL VOA | | HEI /144, i A A
43T 0329 2D |~ AQ tha |3 X
Special Instructions
Possible Hazard Identification Sample Disposal
D Non-Hazard D Flammable D Skin Irritant D Poison B @"Unknown [:l Return To Client D Disposal By Lab D Archive For Months
Turn Around Time Required Qc Level Project Specific (Specify)
N vormar (] Aush O Oe Om
1. Re/jn&y,ﬁe By Date Time 1. Received By Date Time
T PSR B N ] Lo b 1624 )
TV . L VevEN L ERwWA A A LD MO ol
2. Relingufted By Date Time 2. Received By Date Time
3. Relinquished By Date Time 3. Received By Date Time

Comments

DISTRIBUTION: WHITE - Stays with Sample; CANARY - Returned to Client with Report; PINK - Field Copy
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Chain of

Quanterra, Inc. - Pitisburgh PA Lab
480 William Piig Way

Quanterra

Custody Record Piftsburgh PA 15238
QUA-4124
Client Project Manager Date i , Chain Of Custody Nymbaer
o T ¢ e Fe A 55/ (OO 1868
TETEA TECH LIS (e Fim T pl M E e A A DG OO Ch
Address = Telephone Number (Area Code)/Fax Number Lab Number
' Page { of _\
City State | Zip Code Site Contact Analysis
[at
Project Name Carrier/Waybill Number g 3
PMCBS Cufeey Iaone = o I
Contract/Purchase Order/Quote No. Al &
G
QAW IR X
¥ 2
- y Total Containers ) - ) O o
Sample 1.D. No. and Des “ription Date Time | Sample Type |\, 1 = Type | No. Preservative | Condition on Receipt | N 4 4
. — . 3 ; Fl . . - — -~ S
Y7707 - )Dr ORI SOOI B0l ot ooy + 2 ‘.: 4
Y1 TWEEY SR 0Oe/OGISG | v loc - AIEN
4 Tu Xeh - SR SAA/G0 /380 ] Son e ” AL
Special Instructions
Possible Hazard Identification Sample Disposal
D Non-Hazard D Flammable D Skin Irritant D Poison B &Unknown D Return To Client D Disposal By Lab D Archive For Months
Turn Around Time Required QcC Level Project Specific (Spacify)
Normal [ Aush Cl Oee Ol
1. Relinquished By B Date ) Time 1. Received By Date Time
it g r’:‘/ /i o~ /6 -5 e
Mok { e | 7/\,,«41??’2,";/«,*»‘,. N 05 @é( V700
2. Relinquished By Vo Date Time 2. Received By Date Time
3. Relinquished By Date Time "3 Received By Date Time

Comments

DISTRIBUTION: Wt.

' Stays with Sample; CANARY - Returned to Client with Report; PINK - Field Copy
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Chain of
Custody Record
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i
g

Quanterra, inc, - Pii‘tsburg.*} PALab
480 William Pitt Way
Pittsburgh PA 15238

Duanterra

. QUA-4124 i
Client Project Manager Date Chain Of Custody N_uml;srd 8 6 7
-7 - PR S -~ . -~ — Y
P 8k I\JJB G s C AT A P O j\/G / /GQ 2
Address Telephone Number (Area Code)/Fax Number Lab Nurnber
Page \ of |
City State | Zip Code Site Contact Analysis
Project Name Carrier/Waybill Number ;
. - - N
Moel Cusiert ot QYL S 1E Y 1 = J
Contract/Purchase Order/Quote No. SF Y]
W
, 1 b
T Containers : 1 F 4
otal . ", . B -
ipti j * P t ~ : - 1
Sample I.D. No. and Description Date Time | Sample Type Volume Type No. reservative | Condition on Receipt T3 a3 d
47T G- CAloTkG | MU Sow ALy -
T : = \
OLL-41Ee Gl -OT00 | YoVeo |1 ua| &Q AN
47 Tua - S0 A JOYAG Jidig | ~Oll SN
Special Instructions
Possible Hazard Identification Sample Disposal
D Non-Hazard D Flammable D Skin irritant E] Poison B [Sl Unknown D Return To Client D Disposal By Lab D Archive For Months
Turn Around Time Required QC Level Project Specific (Specify)
Nl Normat [ 1 Rush & o e Om
1. Relinquished By ‘ Date , , Time 1. Received By Date Time
; g S i ! - - ;
i’_!:)}/&k,{d‘( ™ \,J ‘,f—&/ s /';'\ [} I O:\/(" 7/C< 4 [bOG
2. Relinquished By Y Date Time 2. Received By Date Time
3. Relinquished By Date Time 3. Received By ) Date Time
. Comments

DISTRIBUTION: WHITE - Stays with Sample; CANARY - Returned to Client with Report; PINK - Field Copy
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- Chain of Quanterra, Inc. - Piltsburgh PA Lab
450 William Pirt Way yuanterra
Custody Record Pittsburgh PA 15238 o
QUA-4124
Client Project Manager Date Chain Of Custody Number
— - — , - R 9
Teted TEes (Dos Ol G (wA MIEW ;AN Oﬂ./t.o/oo‘ 0486
Address Telephone Nu nber (Area Code)/Fax Number Lab Number
Page ( of \
City State Zip Code Site Contact Analys.s
Project Name Carrier/Waybill Number __J
Ry T v \j
9 < e -
» N()Q\ (4,1_4\7,"-!",(—\( f)C,J/‘J‘r ( )UZ \ (T2 L{7 *Ji &
Contract/Purchase Order/Quote No. & o
- U 5—. :g
S e 1.D. N d D ipti Date Time | Sample Type Total Containers Preserval Conditi Receipt 9 3 <
WL, . C 1 reservative i}
ample 0. and Description ample Typ Volume Type No. ondition on Receip <3| \5 o
4160005 - S0 o3 /i 50| SO =N
Special Instructions
Possible Hazard Identification Sample Disposal :
D Non-Hazani - D Flammable [:] Skin Irritant D Poison B /El/ Unknown D Return To Client l:l Disposal By Lab D Archive For Months
Turn Around Time Required QC Level Project Specific (Specify)
[ wormar (] qush Ll Ode Om
1. Relinquished By . Date Time 1. Received By Date Fie
7 4 - . > ’ ey
(i { ok i o v O 3/ 10/0G | (LOG
2. Relinquished By (/' 7 Date Time 2. Received By Date Time
3. Relinquished By Date Time 3. Received By Date Tie
s

Comments

}

DISTRIBUTION: v.. ..

(E - Stays with Sample; CANARY - Returned to Client with Report; PINK - Field Copy



L\
Chain of
Custody Record

QUA-4124

e+ e e e L e e e

5

(L‘uanterra "

Client Project Manager Date / Chain Of Custody Number
-7 - S ne —t Ied \ o ~a — O l

Tetwa 161 Gicg o 7 wwh G iprAn F)v[&s 1OC 612

Address » Telephone Number {Area Code)/Fax Number Lab Number
Page of

City B State | Zip Code Site Contact Analysis
Project Name _ N Carrier/Waybill Number '\;)'

A : , n \ VA /

foons Cuppgy Powr OO1 N (15 M7 ¥
Contract/Purchase Order/Quote No. \J

bl |
o i Total Containers , . S B
Sampile I.D. No. and Description Date Time | Sample Type | /01 me Type | No. Preservative | Condition on Receipt | ~ lf-
$760o0H- S0 03(12/C6 |0 369 S 2 3

Special Instructions
Possible Hazard Identification Sample; Disposal

D Non-Hazard D Flammable [:] Skin irritant D Poison B EﬁUnknown D Return To Client D Disposal By Lab D Archive For Months
Turn Around Time Required Qc Level Project Specific (Specify)

Normal (] Aush e e Om
1. Relinquished By Date Time 1. Received By Date Time

P [ 7 i [ _

Al tvons 2y i i-'},\,«{}(_ﬂm/z‘/ UJ/ (3/aa e
2. Relinquished By / [ Date Time 2. Received By Date Time
3. Relinquished By Date Time 3. Received By Date Time

Comments

DISTRIBUTION: WHITE - Stays with Sample; CANARY - Returned to Client with Report; PINK - Field Copy
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1S16G.DE. €T o0l -4 ¢G0S Pf(us) SHEET 1 OF 1

I PROJECT NUMBER ~ BORING NUMBEROUTL ~H 76 L@ (LS

| CHMHILL |
B SOIL BORING LOG

PROJECT: MCAS Cugwey Paet UL Sire M7 rocaton: Cuéeey. P L-.\JT‘,.N C.__ o

ELEVATION : DRILLING CONTRACTOR : PAwpeert (Weore, T B -
DRILLING M METHOD AND EQUIPMENT USED IN e G QQAND 8@00 '{_,‘(5(&’:_ WSA -
WATER LEVELS : START : N/ p/Go END: »/1) /oG LOGGER: {3}, F¥2((EDM AN AJ
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING FATE,
#TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
{N) MINERALOGY. OVM {ppm): Breathing Zone Above Hole
] G 25 e S FVE Sl o 0 O ppne (SArabR)-
_E.-:“%- \ o G TO 0, oSt To - _
- SLAGHTLY COWHE CIVE - _
5__ — —_
- e\ Yy - Lo — B h . p B
- RAC 18 X - e I~ 8 STy FnNE _ PHD G O PP CQJA;M()VQ) _
) S D TO dem K |g ware ar ~BEBY
0 Swer, SOME Ceav, oslT, -
COmaRSVE. -
_\3_,"-.3 . lrz‘ 3 2-€‘( L/(C‘ Tt F“\J'z f)a((\)\)_ o 6] (@] eeM Lgémﬂf) _
- WET, SLieaTY conESWE ) -
15 —ha %5 —
Y N , . N - - / <
- B “‘.‘855 K EANME AS a8covE QCCASS el P ©.0 pPMLWM\PU‘:j_
i 2.5 ¥ 73 copy PLECES, 2T ]
20— - ( o) -
' Sl%( )
. . o AT | P © g i}
g P WECVE &
15018 1S , _
25 _ ¢ — _
- ﬂ/ Qe FINE SAND, P ©.C CP.”“"] -
-128-3C 217 ¢ 3\'\(/\-&’1’@“ Co S UE, BT | _

Stor25ft.xis



PRQJECT NUMBER BORING NUMBER

(59 G6l. DE, EL GCl-47 ¢+ ok SHEET 2 OF 2

| CHMHIL |
L SOIL BORING LOG

PROJECT: MCAS Cudeer Bout Ot S 8T tocanon Cugedy Pawur , NT

ELEVATION : ‘ DRILLING CONTRACTOR : PARZATr nJoi66, T
DRILLING METHOD AND EQUIPMENT USED: TG, Scee. LA 6200 974 4Sa
WATER LEVELS : START : ‘\')/“'/(',b END : 3/( ;/bo LOGGER : {A}. ﬁ@[ﬁDiULANM
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
{N) MINERALOGY. OVM (ppm}: Breathing Zone  Above Hole
335 20" | T | 2.5% o Sway HEOWEL sy o oeea

SANY, SOME &0 SV
P G Sﬁﬂiu\)éﬁ‘esl L"’E—TA

PyY
S0 -
_%% "l & SAME AN ARV, NC QLAY : PO .Cppn
“w o -
.ssm -
] | sy €12 Mint'u:v&_'ro.t {010 0.0 oo
-5 20 ] ZLZ:L&; /S"f\w 0, Tg:}tg CfS/LE ) P PP
- FuiJe SAND, b o
5 -
480 8«'—1 Y6 : CET 3/ MEOLL)L:/\ T (;cMSE_ P G«Op,/)m
- SRV, T, LoOSE ]
&
" agesy 24" _
S 74 N
- Tl LT 4/ SueT, cod€SWl oo 6.0 pp=

- : Nond PLasTLC, DX _

Sbhor50ft.xis



PROJECT NUMBER BORING NUMBERV -\ | (5 W2

9O DE.ET BIT-ATGLO @3 sHEET 1 OF |

| CHM HI |
R SOIL BORING LOG

PROJECT: MCAS. Cindtizts Po.mc OUL Sice %7 LOCATION ?Ci’\ﬁ@eﬁfr. EQ‘@.LT.,,;J\")_L,__-_______M ,

ELEVATION: _DRILLING CONTRACTOR : PARAAT T WCLEF, TNCG
DRILLING METHOD AND EQUIPMENT USED: _ /4 #Sn . TINGEL SO EAND_ B0 ,
WATER LEVELS : START : @3fcyfec e END Cikgifeo LOGGER : i3 &2 1 £ DN A
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
&"-6"-6"-8" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
(N) MINERALOGY. OVM (ppm). Breathing Zone  Above Hole
(.5 CCn LR ETE B
5__ — —_
-8 ; o _ _ B A ape N
8 dler [y | SA 95 6fi Fine SanDy S TppealBeeatnc)
; SieT, SemMe Clny, Cowlvy -
i Moo
_ MOST  TC oofr g oes -
10 _ — 4 —
-3 | o~ | T 28U Siere ot )
wET, LCSE T8 Qg
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L QWL ~C pOIAEC T
- SRS OF CONTARMAGATION - -
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20 __ — —
23| ign : . e .
12l ol gt. S AME NS H8OVE. - _
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el S SN G/l it Bl SANDS, o 0.0 LA _

_ wWT, LOCSE 7o gblcf:f'_(f. L ]
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. CF CON TRUALMS AT B i

Sbor25ft.xls



CHMHILL
A

PROJECT NUMBER BORING NUMBER
€6}

|51 bt . DE-CT

-GLW 0%

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : MCAS Cugey Borst aol Sn’sﬁ W

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED: TAGEL SCol Ry 9200 Llq« &SA
LOGGER 103 FZAE IR

WATER LEVELS :

DRILLING CONTRACTOR : NAllwerr

START: C¥Ye®foy V100 END: 3/gt/ccs

.. LOGATION : C&'k’vwr Coane, NC

€, T

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (IN TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-6"-6"-6" OR CONSISTENCY, SOIil. STRUCTURE, TESTS, AND INSTRUMENTATION.
(N) MINERALOGY. OVM (ppm): Breathing Zone  Above Hole

e | e
5

:-?i;’?ﬁ 200
'3

A R A

BY 4/ 2 Siord Cimd SAND,
Lt copy, GNP LS SOFT,
O Pu&Sn(’,r W€ NO

TS50/ MEom SRR RVD
S Qb (~ 1‘3/0) WO ET,

LOCSE Sl Crol Hpavd by
(ST _

2:‘\‘(‘1/& MEDIUM Spn D, TracT-

GARSE S e LOET, LCOSE. Samy
IS SLEANGLLNTL TG SURB RONDEY

LA E2, SOET, STUKY, o
Pux&\u, QowZ Sck_fwg _
A TS (L54), DEY

AR N ) OF  COMTRMINAT ()

3.0 (SAMILE)
6.0 CW@““"“A

0.0 ppan (Sowmdet

©.C ppr (Samié)

C SREUL FRACMENSTS A TrAdE 6.0 CéSZEATAfNG)

LSG g/\ dLryY (,{/A\/ COQF‘N'\;)K} OO P‘Dw\(—ﬁx’w\/\.’u{)

Sbor50ft.xls




CHMHILL

PROJECT NUMBER

[5466(.De. Fx

BORING NUMBER 447 LD CG (LS
47605 (US) SHEET 1 OF 1

SOIL BORING

LOG

PROJECT : :»{CAS Cus@ey Poive .CUL N edl. ~wocatoN - C gy _Youns, NC
DRILLING CONTRACTOR : G {ARRATT WNO£€  Taic

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : T @ 2 Scce. @ony 860 . USA 44 “

WATER LEVELS : START: (20 /C0O END: 3/04/ @/ LOGGER:(AS. FREAMAM
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (IN TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#TYPE AESULTS | MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
{N) MINERALOGY. OVM (ppm): Breathing Zone  Above Hole
-3 gt kAl 2.3% 1 76 I=TTE N SANY T P BO.T ppma (3Penpec)
- COHESWEL MG 5T, D rax il i -
- GOGZ, SOME  JLACK STAIN (g -
5__ _
S"‘l H 113 . ' _ .
- © \ 259 /3 Stery ENE Sany{ P . A ppar
- CowkSIVE, MOIST, PETEEIM -
S AN
— ’ 1 _;’/ — .
Dl z Top G SAE B ADY ¢ o 16 ppr
~ — “\,o s ET N
10 fece (" Loop (ene Prece))
o BoTrom P 33 P~
_ BAC K ST NGy St AT _
. _ CREAN L e\l (2 ~
R 240 | 3 o e
2573/ seeanit CAT PavO | pig 1.9 ppm
B Pudrer p ~0 RUOT DIEARS;
_ Fiddous. <A (S SefrT, o=
15 PLAasTIC, MOST -
_I..I_‘(_( \‘-\‘ b‘ Q‘_ 3_“(7/\ 5\;‘\""( E:(NZ Slmﬂ\'l.é‘— P(D O‘s_l PP""
- WoCS T TG SLAGHTCT CORENWE
- weT -
20 _ —
N S, Pip G.G g
B VZAA LR S R B 7—‘%/' SIVTY &l SAand
- [N S SAND LeCSE TG
S AGATLY COHR SI viE, WIET
25 _ —
SoenE AY ASowd L5Y T/
- A . . 4 - < 1 4
’27_2c‘ l ’L“ (0 cCCpny SSeC Al CLAY Smp%é:
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S4we | DE.EL 47 Ll

— PROJECT NUMBER BORING NUMBER )

|CHMHILL |
B SOIL BORING LOG

PROJECT : MCAS Cugefy unrc GUL Sute 41 LOCATION : C o2l Vet . NC

ELEVATION: DRILLING CONTRACTOR : PAR QAT T WOLEF, TNS
DRILLING METHOD AND EQUIPMENT USED : TNGE Hexs €oard 8200 . Y'/AS USk
WATER LEVELS : START :3/2(fq; END = 320 ferr, LOGGER : (A). 2.8 DAANN
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#TYPE RESULTS | MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6-6"6™6" | OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
{N) MINERALCGY. OVM (ppm): Breathing Zone  Above Hole
k'
3¢ MMla e | - S - < . -
A 1 2.5% ‘o/( STl o SAI] oy S Gpp
- Wit Clax STRINGTS, -
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3
R _
TN | g 2.9 S(mE :
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, SHELL g (- 0% ) Dy, -
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Sbor50ft.xls
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CHMHILL

PROJECT NUMBER

IS o[ D ET

ol - 417G 0(us) SHEET 1

BORING NUMBER G 1- ¥ 7GLIOSLS)

OF 1

SOIL BORING LOG

PROJECT: peadS _Citsedy Bt CU T Srew

- wocation: C g:2ey tuniT, NG,
DRILLING CONTRACTOR : YAZ2ATT INCLEF, _TAC

ELEVATION: . _DRILLINC )
DRILLING METHOD AND EQUIPMENT USED: TNGE#L SGet €AN 100 A USA e
WATER LEVELS : START : 3y, [0 END : 342/cc LOGGER: (\. F (2 (& D MANN
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (IN) | TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
(N) MINERALOGY. OVM {(ppm). Breathing Zone Above Hole
P COMNCRETE ANY Fivie,; TiuG _ i
G415 Fuoces
. Pid O 6 pan (sampec)
h Ed€  SANID, SLAGH TUY h ~
- ConESIVE MOIST - -
10 G2 . 2 £ 7/ stT SANI, |0 1. 3 PO _
_ Eur TO MEZ DIV DT D) O.(appf\/\(ﬂﬁé/*rwﬁQS -
_ Cuor Tiad GERY, WET, i
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N o AS &R0 vE 2
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Sbor25#.xls




CHMHILL
I

PROJECT NUMBER

|SHbl. DE.FT

BORING NUMBER C U1 -4 TGLOOBICS)
¢02-4 W37 (vs)

SHEET 2 OF 2

SOIL BORING LOG

PROJECT: M CAS Cudtisr o OVL S « T

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED :

Location: Cugigsy Conir, NC .

DRILLING CONTRACTOR : Tp2@ATr (W0 oF, Taac.

Trete Soue AN 8200 H'Y usa

WATER LEVELS : START : & / ( few END : Y2/ e, LOGGER : (K). ER0€ Qeh AN /v
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (iN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
(N) MINERALOGY. OVM (ppm): Breathing Zone  Above Hole
3¢ BoR2f 267 | (™ S ¢/ Sicd Fing SAND o G o )
RE oF MEDIWM, WETHLoas
E>) ;
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CHMHILL

|PROJECT NUMBER

1D46!: DE.

EL

BORING NUMBER ()0 1- < (= 00 ) LU
oU1-4 1661 SHEET 1

OF 1

SOIL BORING

LOG

PROJECT : e Cugeer Bine CU L Seg 47

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : TG Sauw €80 G200 4 /4™ USA

Locarion :C g2y Rowvr, SC

DRILLING CONTRACTOR : HR72eaT = WGLEE  TAC.
T ' LY

WATER LEVELS : START: Digjoo END: 2,/ /o LOGGER : (A). £.2 L€ DAAAN
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION,
(N) MINERALOGY. OVM (ppm): Breathing Zone Above Hole
AG AL T .
) l’L‘\ %&jw 5{“'/ 8/' STy EiasE SAND P[D G“* P"xv\ (.SA‘W\P‘“C)
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PROJECT NUMBER BORING NUMBER

Pl

(Yol DE, €L OOLL-UT Gud\gy  SHEET 2 OF 2

CEMHILL
A

SOIL BORING LOG

PROJECT : (ACAS Cinfizzy Yowr GUL. Sime M7 _tocatoN Citzés Pt T NC
ELEVATION . _.___DRILUNGCONTRACTOR: Pandar~ Wowf€, InS
DRILLING METHOD AND EQUIPMENT USED : TAG £z Soca Reond 8200 gl
WATER LEVELS : START: 3/ /oc. END: 3 (% fer LOGGER : . & (€ D AMAIN A}
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (iN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-6"-8"-8" OR CONSISTENCY, SOl STRUCTURE, TESTS, AND INSTRUMENTATION.
{N) MINERALOGY. OVM (ppm): Breathing Zone Above Hole
3C
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PROJECT NUMBER

(S (. DE. £ T

B8ORING NUMBER

9w L1

o 2.

sHeeT  {

SOIL BORING LOG

PROJECT ML 158 ity

PC“I«\')T coel jifr; 947

T m a o) - .
LOCATION S tifTifiey toes T NG

ELEVATION

b T -
DRILLING CONTRACTOR SR¥LELwTr UNCLSE e

DRILLING METHOD AND EQUIPMENT NGy e - A

oy B200 “44" wSa

START Y2/

FINisH_ 2 S/ <o

LOGGERLNS . 24 & Didavang

WATER LEVEL AND DATE

STANDARD
3 SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS
T _
g N a z RJSE:LTS SOIL NAME, COLOR, MOISTURE CONTENT, %) DEPTH OF CASING.
o 3 < zx W RELATIVE DENSITY OR CONSISTENCY, SOIL 3 DRILLING RATE.
s % : 2 3 6 '-i;’-e" STRUCTURE, MINERALOGY, USCS GROUP 2, DRILLING FLUID LOSS,
BE w £2 | oF Ny SYMBOL 28 TESTS AND
w3 z 3| WL »3 INSTARUMENTATION
"
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Appendix G
Permanent Monitoring Well Construction Logs
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PROJECT NUMBER

154661.DE.FI

WELL NUMBER

OouU1-47GWO01

SHEET 1 OF 1

WELL COMPLETION DIAGRAM

PROJECT : MCAS-Cherry Point OU1

LOGATION : Cherry Point, North Carolina

DRILLING CONTRACTOR : Parratt Wolff, inc.

DRILLING METHOD AND EQUIPMENT USED - 4-1/4* ID Hollow Stem Augers

WATER LEVELS : 14.40' MSL

START : March 10, 2000 @ 1800

END : March 10, 2000 @ 2000

' LOGGER: William Friedmann

I

HRRRERERRRL

1- Ground elevation at ground

2- Top of casing elevation

22.7760' MSL

3- Weilhead protection cover type

Steel flush mount

a) drain tube?

No

b) concrete pad dimensions

18" Diamter

4- Dia.ftype of well casing

2" Schedule 40 PVC

5- Type/slot size of screen

2" Schedule 40 PVC - 10 slot

6- Type screen filter

#1 DSI Sand

a) Quantity used

250 Ibs.

7- Type of seal

3/8" bentonite hole plug

a) Quantity used

50 Ibs.

8- Grout
a) Grout mix used

Portland Cement

b) Method of placement

Tremmied

c¢) Vol. of well casing grout

Development method

Submersible pump with surging

Development time

45 minutes

Estimated purge volume

30 gallons

Comments

WDC003670334.ZIP

154661.DE.FI
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PROJECT NUMBER

154661.DE.FI

WELL NUMBER

OU1-47GW02

SHEET 1

OF 1

WELL COMPLETION DIAGRAM

PROJECT : MCAS-Cherry Point OU1

DRILLING CONTRACTOR : Parratt Wolff, inc.
DRILLING METHOD AND EQUIPMENT USED : 4-1/4" ID Hollow Stem Augers

WATER LEVELS : 14.47' MSL

8TART : March 10, 2000 @ 2100

LOCATION : Cherry Point, North Carolina

END : March 11, 2000 @ 0500

LOGGER : William Friedmann

3b

1- Ground elevation at ground

2- Top of casing elevation

22.7680" MSL

3- Wellhead protection cover type

Steel flush mount

a) drain tube?

No

b) concrete pad dimensions

18" Diamter

4- Dia./type of well casing

2" Schedule 40 PVC

5- Type/slot size of screen

2" Schedule 40 PVC - 10 slot

6- Type screen filter

#1 DSt Sand

a) Quantity used

250 ibs.

7- Type of seal

3/8" bentonite hole plug

a) Quantity used

50 Ibs.

8- Grout
a) Grout mix used

Portland Cement

b) Method of placement

Tremmied

c) Voi. of we'l casing grout

Development method

Submersible pump with surging

Development time

45 minutes

Estimated purge volume

110 gallons

Comments

WDC003670334.2IP

154661 .DE.Fi
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PROJECT NUMBER

154661.DE.FI

WELL NUMBER

0OuU1-47GW03

SHEET 1

OF 1

WELL COMPLETION DIAGRAM

PROJECT : MCAS-Cherry Point OU1

DRILLING CONTRACTOR : Parratt Wolf, nc.

DRILLING METHOD AND EQUIPMENT USED : 4-1/4" 1D Hollow Stem Augers
START : March 7, 2000 @ 1600

WATER LEVELS : 14.85' MSL

LOCATION : Cherry Point, North Carolina

END : March 7, 2000 @ 1835

"LOGGER : William Friedmann

1- Ground elevation at ground

2- Top of casing elevation

21.8800° MSL

3- Wellhead protection cover type

Steel flush mount

a) drain tube?

No

b) concrete pad dimensions

18" Diamter

4- Dia./type of well casing

2" Schedule 40 PVC

5- Type/slot size of screen

2" Schedule 40 PVC - 10 slot

6- Type screen filter

#1 DS| Sand

a) Quantity used

250 Ibs.

7- Type of seal

3/8" bentonite hole plug

a) Quantity used

50 Ibs.

8- Grout
a) Grout mix used

Portiand Cement

b) Method of placement

Tremmied

¢) Vol. of wzli casing grout

Development method

Submersible pump with surging

Development time

2.5 hours

Estimated purge volume

30 gallons

Comments

WDC003670334.2iP

154661.DE.F!
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I

PROJECT NUMBER

154661.DE.FI

WELL NUMBER

OU1-47GW04

SHEET 1

OF 1

WELL COMPLETION DIAGRAM

PROJECT : MCAS-Cherry Point OU1

DRILLING CONTRACTOR : Parratt Wolff, inc
DRILLING METHOD AND EQUIPMENT USED : 4-1/4 D Hollow Stem Augers

WATER LEVELS © 14.43 MSL

START : March 8, 2000 @ 1700

END : March 8, 2000 @ 2300

LOCATION : Cherry Point, North Carofina

' LOGGER : William Friedrmann

3b

‘l

.

— 5

[l

-
-

1- Ground elevation at ground

2- Top of casing elevation

21.9910' MSL

3- Welthead protection cover type

Steel flush mount

a) drain tube?

No

b} concrete pad dimensions

18" Diamter

B3
"

Dia.ftype of well casing

2" Schedule 40 PVC

5

Type/slot size of screen

2" Schedule 40 PVC - 10 slot

6- Type screen filter

#1 DSt Sand

a) Quantity used

250 Ibs.

~
h

Type of seal

3/8" bentonite hole plug

a) Quantity used

50 Ibs.

8- Grout
a) Grout mix used

Portland Cement

b) Method of placement

Tremmied

c) Vol. of well casing grout

Development method

Submersible pump with surging

Development time

1.5 hours

Estimated purge volume

105 gallons

Comments

WDC003670334.ZIP

154661.DE.FI
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PROJECT NUMBER
154661.DE.FI

WELL NUMBER

OU1-47GW05

SHEET 1 OF

WELL COMPLETION DIAGRAM

PROJECT : MCAS-Cherry Point OU1

LOCATION : Cherry Point, North Carofina

DRILLING CONTRACTOR : Parratt Wolff, Inc.

DRILLING METHOD AND EQUIPMENT USED : 4-1/4" ID Hollow Stem Augers

WATER LEVELS : 14.19' MSL

START : March 10, 2000 @ 0000

END : March 10, 2000 @ 0530 _

LOGGER : William Friedmann

1- Ground elevation at ground

2- Top of casing elevation

23.4020' MSL

3- Wellhead protection cover type

Steel flush mount

a) drain tube?

No

b) concrete pad dimensions

18" Diamter

4- Dia./type of well casing

2" Scheduie 40 PVC

5- Typef/slot size of screen

2" Schedule 40 PVC - 10 slot

6- Type screen filter

#1 DSI Sand

a) Quantity used

250 Ibs.

7- Type of seal

3/8" bentonite hole piug

a) Quantity used

50 ibs.

8- Grout
a) Grout mix used

Portland Cement

b) Method of placement

Tremmied

1) Vol. of well casing grout

Development method

Submersible pump with surging

Development time

45 minutes

Estimated purge volume

50 gallons

Comments

WDC003670334.ZIP

154661 .DE.FI




- PROJECT NUMBER WELL NUMBER
— 154661 _DE_F' OU1 -47GW06 SHEET 1 OF 1
ol WELL COMPLETION DIAGRAM
PROJECT : MCAS-Cherry Point OU1 LOCATION : Cherry Point, North Carolina
DRILLING CONTRACTOR : Parratt Wolff, inc. o
DRILLING METHOD AND EQUIPMENT USED : 4-1/4" 1D Hollow Stem Augers R
WATER LEVELS : 13.96' MSL START : March 20, 2000 @ 0110 END : March 20, 2000 @ 0700 LOGGER ;. William Friedmann
3
1- Ground elevation at ground
2- Top of casing elevation 23.4470' MSL
3- Wellhead protection cover type  Steel flush mount
a) drain tube? No
b) concrete pad dimensions 18" Diamter
4- Dia./type of well casing 2" Schedule 40 PVC
5- Typefslot size of screen 2" Schedule 40 PVC - 10 slot
6- Type screen filter #1 DSt Sand
a} Quantity used 250 ibs.
7- Type of seal 3/8" bentonite hole plug
a) Quantity used 50 Ibs.
8- Grout
a) Grout mix used Portland Cement
b} Method of placement Tremmied
c) Vol. . well casing grout
Development method Submersible pump with surging
Development time
Estimated purge volume
Comments
wDC003670334.ZIP 154661.DE FI
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PROJECT NUMBER

154661.DE.FI

WELL NUMBER

OuU1-47GW07

SHEET 1

OF 1

WELL COMPLETION DIAGRAM

PROJECT - MCAS-Cherry PointOU1
DRILLING CONTRACTOR : Parratt Wolft, Inc.

LOCATION : Cherry Point, North Carolina

DRILLING METHOD AND EQUIPMENT USED : 4-1/4* ID Hollow Stem Augers

WATER LEVELS : 14,13 MSL

START : March 12, 2000 @ 1000

END : March 12, 2000 @ 1230

LOGGER :_William Friedmann _

1- Ground elevation at ground

2- Top of casing elevation

23.3360" MSL

3- Wellhead protection cover type

Steei flush mount

a) drain tube?

No

b) concrete pad dimensions

18" Diamter

4- Dia.ftype of well casing

2" Schedule 40 PVC

5- Type/siot size of screen

2" Schedule 40 PVC - 10 siot

6- Type screen filter

#1 DS! Sand

a) Quantity used

250 Ibs.

7- Type of seal

3/8" bentonite hole plug

a) Quantity used

50 Ibs.

8- Grout
a) Grout mix used

Portland Cement

b) Method of placement

Tremmied

¢) Vol. of well casing grout

Development method

Submersible pump with surging

Development time

1 hour 50 minutes

Estimated purge volume

50 gallons

Comments

wDC003670334.ZIP

154661.DE.FI



CHMHILL
I

PROJECT NUMBER

154661.DE.FI

WELL NUMBER

OuU1-47GW08

SHEET 1

OF 1

WELL COMPLETION DIAGRAM

PROJECT : MCAS-Cherry Point QU1

DRILLING CONTRACTOR : Parratt Wolff, inc. . )
DRILLING METHOD AND EQUIPMENT USED : 4-1/4" ID Hollow Stern Augers

WATER LEVELS : 13.97' MSL

" START : March 11, 2000 @ 0100

LOCATION : Cherry Point, North Carolina

END : March 11, 2000 @ 0800

LOGGER : Wiliam Friedmann

3b

36'

38’

1- Ground elevation at ground

2- Top of casing elevation

23.2600" MSL

3- Wellhead protection cover type

Steel flush mount

a) drain tube?

No

b) concrete pad dimensions

18" Diamter

4- Dia./type ot well casing

2" Schedule 40 PVC

5- Typefsiot size of screen

2" Schedule 40 PVC - 10 slot

6- Type screen filter

#1 DSI Sand

a) Quantity used

250 Ibs.

7- Type of seal

3/8" bentonite hole plug

a) Quantity used

50 Ibs.

8- Grout
a) Grout mix used

Portland Cement

b) Method of placement

Tremmied

¢} Vol. of well casing grout

Development method

Submersibie pump with surging

Development time

1 hour 22 minutes

Estimated purge volume

100 gallons

Comments

WDC003670324.Z1P

154661.DE.Fl



PROJECT NUMBER

WELL NUMBER

154661.DE.FI

OU1-47GWO09

PROJECT : MCAS-Cherry Point OU1

DRILLING CONTRACTOR : Parratt Wolff Inc . 7

 LOCATION : Cherry Point, North Carolina

DRILLING METHOD AND EQUIPMENT USED 74 1/4" ID HOIIOW Stem Auge!’s

WATER LEVELS : 14.44' MSL

START : March 9, 2000 @ 0030

END : March 9, 2000 @ 0300

LOGGER : Wiliam Friedmann

1- Ground elevation at ground

2- Top of casing elevation

22.4650' MSL

3- Wellhead protection cover type

Steel flush mount

a) drain tube?

No

b) concrete pad dimensions

18" Diamter

4- Dia./type of well casing

2" Schedule 40 PVC

5- Type/siot size of screen

2" Schedule 40 PVC - 10 slot

6- Type screen filter

#1 DS! Sand

a) Quantity used

250 Ibs.

7- Type of seal

3/8" bentonite hole piug

a) Quantity used

50 ibs.

8- Grout
a) Grout mix used

Portland Cement

b} Method of placement

Tremmied

¢) Vol. of well casing grout

Development method

Submersible pump with surging

Development time

1 hour 10 minutes

Estimated purge volume

75 gallons

Comments

WDC003670334.ZIP

154661.DE.FI
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PROJECT NUMBER

154661.DE.FI

WELL NUMBER

OU1-47GW10

SHEET 1

OF 1

WELL COMPLETION DIAGRAM

PROJECT : MCAS-Cherry Point CU1

DRILLING CONTRACTOR : Parratt Wolff, Ine. ,
DRILLING METHOD AND EQUIPMENT USED : 4-1/4° ID Hollow Stem Augers

WATER LEVELS : 14.14 MSL

START : March 9, 2000 @ 1800

LOCATION : Cherry Point, North Carolina

END : March 9, 2000 @ 2300

LOGGER : William Friedmann

1- Ground elevation at ground

2- Top ot casing elevation

22.4150' MSL

3- Welthead protection cover type

Steel flush mount

a) drain tube?

No

b} concrete pad dimensions

18" Diamter

4- Dia.type of well casing

2" Schedule 40 PVC

5- Type/slot size of screen

2" Schedule 40 PVC - 10 slot

6- Type screen filter

#1 DS| Sand

a) Quantity used

250 Ibs.

7- Type of seal

3/8" bentonite hole plug

a) Quantity used

50 Ibs.

8- Grout
a) Grout mix used

Portland Cement

b} Method of placement

Tremmied

c) Vol. of w :ll casing grout

Development method

Submersible pump with surging

Development time

1 hour

Estimated purge volume

50 gallons

Comments

WDC003670334.Z1P

154661.DE.Fi
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PROJECT NUMBER

154661.DE.Fi

WELL NUMBER

OuU1-47GW11

SHEET 1

OF 1

WELL COMPLETION DIAGRAM

PROJECT : MCAS-Cherry Point OU1

DRILLING CONTRACTOR : Parratt Wolff, Inc. -
DRILLING METHOD AND EQUIPMENT USED : 4-1/4" ID Hollow Stem Augers

WATER LEVELS : 13.91' MSL

START : March 21, 2000 @ 0345

LOCATION : Cherry Point, North Carolina

END : March 20, 2000 @ 0630

LOGGER : William Friedmann

1- Ground elevation at ground

2- Top of casing elevation

23.2070' MSL

3- Wellhead protection cover type

Stee! flush mount

a) drain tube?

No

b) concrete pad dimensions

18" Diamter

4- Dia./type of well casing

2" Schedule 40 PVC

5- Type/slot size of screen

2" Schedule 40 PVC - 10 siot

6- Type screen filter

#1 DSI Sand

a) Quantity used

250 Ibs.

7- Type of seal

3/8" bentonite hole plug

a) Quantity used

50 Ibs.

8- Grout
a) Grout mix used

Portland Cement

b) Method of placement

Tremmied

c¢) Vol. of well casing grout

Development method

Submersible pump with surging

Development time

Estimated purge volume

Comments

WDCQ03670334.ZiP

1548661.DE.FI
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PROJECT NUMBER

154661.DE.Fi

WELL NUMBER

OuU1-47Gw12

SHEET 1

OF 1

WELL COMPLETION DIAGRAM

PROJECT : MCAS-Cherry Point OU1

DRILLING CONTRACTOR : Parratt Wolff, Inc. -
DRILLING METHOD AND EQUIPMENT USED : 4-1/4" ID Hollow Stem Augers

WATER LEVELS : 13.94' MSL

START : March 21, 2000 @ 0010

LOCATION : Cherry Point, North Carolina

END : March 20, 2000 @ 0300

LOGGER : William Friedmann

1- Ground elevation at ground

2- Top of casing elevation

23.5140° MSL

3- Wellhead protection cover type

Steel flush mount

a) drain tube?

No

b) concrete pad dimensions

18" Diamter

4- Dia.type of well casing

2" Schedule 40 PVC

5- Type/siot size of screen

2" Schedule 40 PVC - 10 slot

6- Type screen filter

#1 DSI Sand

a) Quantity used

250 Ibs.

7- Type of seal

3/8" bentonite hole plug

a) Quantity used

50 Ibs.

8- Grout
a) Grout mix used

Portland Cement

b) Method of piacement

Tremmied

¢) Vol. of well casing grout

Development method

Submersible pump with surging

Development time

1 hour 10 minutes

Estimated purge volume

50 galions

Comments

WDC003670334.ZIP

154661.DE.Fi
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Appendix H
Permanent Monitoring Well Field Geochemical Parameters

WDC003670334.ZIP/1/KTM



NM - Not Measured

WDC003670334.ZIP

Table Hi

Wali Field Dala
Sits 47 Strppar Bam Plume
Charry Point, NC

r Well ID]j  a7Gwoi 41GWo2 47GW03 47GW04 47GW05 A7GWO08 47GWo7 47GwWos 47GW09 47GW10 470W11 476W12 S1GWO02 Mw22 MW23 MW24 Mw2s

Screen Placemeny us Ls us Ls us LS us Ls us LS Ls us us us ts Ls s

Measurement Datell 0322000 | 02/23/2000 | 03092000 | 03/23/2000 A 03/24/2000 | 03/042000 | 037212000 | 0222000 | 03/22/2000 | 03/22/2000
Paramster Units
Temparaturo c 17.54 20.08, 20.58| 2235 18.41 21.30) 19.04
ok - 558 5.72 589 525 T ee4 8.69) 513
[Turbdity NTU 2.3 147 neo| . . ) Y 15 794
Conductivity mS/em 289 0272 589f os7y| 0.637] 0154
[Fotal Dissalved Sohds gL NN LM M i M| _NM NM
Dissolved Oxygen mg/L 728 7.47] 274] 1.6 250 493
[Oxidation-Reduction Potential my 104] 94 . . %] 74 a7 14
ron it (dissolved) mg/lL 1 38 . - 4. ... 5| 2.2 9
Sulfide mylL 0) [ o) [ o o o

US - upper Surficial Aquiter
LS - lower Surficial Aquiter

Page 1 of 1



Appendix I
HRC® Grid Design Worksheets
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L HRC Grid Design
REGENESIS  Version!

Technical Support (949) 366-8000

Site Name: Site 47,Stripper Barn,Core Area
Location: Cherry Point, North Carolina

Consultant: CH2M HILL

Basic Site Characteristics

Width of plume (intersecting flow) 25|ft
Length of plume 25| ft
Depth to contaminated zone 10[ft
Thickness of contaminated saturated zone 25|ft
Nominal aquifer soil (gravel, sand, silty sand, silt, clay) silty sand
Porosity 0.25
Hydraulic conductivity, Kh 10| ft/day
Hydraulic gradient 0.0013|fv/ft
Seepage velocity [ O.@]ﬂ/day = 19.0iftyr
Treatment Zone Pore Volume (cu. ft.) 3,906 [#*
Dissolved Phase Groundwater VOC Concentrations: Cgw in mg/L

PCE 0.00
TCE 8.50
DCE 2.50

vC 10.00
Carbon tetrachloride 0.00
Chioroform 0.00
TCA DNAPL??-consider inc. add. dem. factor 49.00
DCA 2.50
Sorbed Phase VOC Mass:

Soil bulk density 2ikg/L
Fraction ot organic carbon: foc 0.001
(Values are estimated using Soil Conc=foc*Koc*Cgw) Koc Soil Conc.
(Adjust Koc as nec. to provide realistic estimates) (L/k@) {mg/kg)

PCE 263 0.00
TCE 107 1.82
DCE 80 0.40

vC 2.5 0.05
Carbon tetrachloride 110 0.00
Chilorotorm 34 0.00
TCA 183 17.93
DCA 40 0.20
Competing Electron Acceptor (CEA) Concentrations: (mg/L)

Oxygen 2.70
Nitrate 6.00
Manganese reduction potential 1.00
Iron reduction (potential amount of Fe2+ that can be formed) 5.00
Suifate reduction 50.00

HRCworksheet_core_area2.xis/Core, 08/22/2000

Microbial Demand Factor
Additional Demand Factor

| 3|Recommend 3-4x
3jRecommend 2-3x

Injection Point Spacing Rec. Min. Max.
Nominal injection spacing (ft) 10.0 5 15
# points in row(w/desired spacing) 3 5 2
Actual spacing between columns (ft} 8.3 50 12.5
# rows (w/desired spacing) 3 5 2
Actual spacing between rows (ft) 8.3 5.0 12.5
Advective travel time bet. rows (days) 160 96 240
Number of points in grid 9 25 4
HRC Injection Amount

Minimum req. HRC per foot  (lbs/ft) 13.7 4.9 30.9
Feasibility of above HRC per foot: (high) {ok) (high)
Call Regenesis to discuss potential methods for HRC injection

Proposed HRC Grid Specifications

Proposed number of HRC delivery points (adjust as nec. for site) 8
Proposed HRC applic. rate Ibs/foot (adjust as nec. for site) 13.7
Corresponding amount of HRC per point (Ibs) 343
Buckets per injection point 11.4]
Total Buckets 92
Totat Amt of HRC (lbs) 2,744
Unit cost of HRC $ 6.00
Total Material Cost s 16,464
Shipping and/or Tax Estimate

HRC ($0.1 to $0.4/ib, call for exact rate) cost per ib: 0.2 $ 549
Sales tax (call for exact rate) rate: 0% $ -
Total Regenesis Material Cost $ 17,013

WDC003670334.2IP



L HRQ Grid Design
REGENESIS  Version 1

Technical Support (949) 366-8000

Site Name: Site 47, Stripper Barn, Non-core Area
Location: Cherry Point, North Carolina
Consultant: CH2M HILL

Basic Site Characteristics Microbial Demand Factor 2|Recommend 3-4x

Width of plume (intersecting flow) 65]ft Additional Demand Factor 2|Recommend 2-3x

Length of plume 130 ft

Depth to contaminated zone 10fft injection Point Spacing Rec. Min. Max.

Thickness of contaminated saturated zone 25|ft Nominal injection spacing (ft) 17.5 5 15

Nominal aquifer soil (gravel, sand, silty sand, silt, clay) silty sand # points in row{w/desired spacing) 4 13 4

Porosity 0.25 Actual spacing between columns (ft) 16.3 5.0 16.3

Hydraulic conductivity, Kh 10| ft/day # rows (w/desired spacing) 7 26 9

Hydraulic gradient 0.0013}ft/ft Actual spacing between rows (ft) 18.6 5.0 14.4

Seepage velocity [ 0.052]t/day = 19.0}ft/yr Advective travel time bet. rows (days) 357 96 278

Treatment Zone Pore Volume (cu. ft.) 52,813 |t Number of points in grid 28 338 36

Dissolved Phase Groundwater VOC Concentrations: Cgw in mg/L HRC Injection Amount

PCE 0.00 Minimum req. HRC per foot  (Ibs/ft) 6.8 2.0 53

TCE 1.85 Feasibility of above HRC per foot: (ok) (ok) (ok)

DCE 0.18

vC 0.00

Carbon tetrachloride 0.00 Proposed HRC Grid Speclfications

Chioroform 0.00 Proposed number of HRC delivery points (adjust as nec. for site) 27

TCA 4.00 Proposed HRC applic. rate Ibs/foot (adjust as nec. for site) 6.8

DCA 0.00 Corresponding amount of HRC per point (ibs) 169
Buckets per injection point 56

Sorbed Phase VOC Mass: Total Buckets 153

Soil bulk density 2{kg/L Total Amt of HRC (Ibs) 4,568,

Fraction of organic carbon: foc 0.001 Unit cost of HRC $ 6.00

(Values are estimated using Soil Conc=foc*Koc*'Cgw) Koc Soil Conc., Total Material Cost s 27,407

(Adjust Koc as nec. to provide realistic estimates) (L/kg) (mg/kg) Shipping and/or Tax Estimate

PCE 263 0.00 HRC ($0.1 to $0.4/Ib, call for exact rate) cost per Ib: 0.2 $ 914

TCE 107 0.40. Sales tax (call for exact rate) rate: 0% $ -

DCE 80 0.03 Total Regenesis Material Cost $ 28,320

vC 25 0.00

Carbon tetrachloride 110 0.00

Chloroform 34 0.00

TCA 183 1.46

DCA 40 0.00

Competing Electron Acceptor (CEA) Concentrations: (mg/L)

Oxygen 2.80

Nitrate 6.00

Manganese reduction potential 1.00

Iron reduction (potential amount of Fe2+ that can be formed) 5.00

Sulfate reduction 50.00

HRCworksheel. _..oncore_area2. xls/NonCore, 08/22/2000
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Appendix ]
HRC®Injection Well Design
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OVERBURDEN WELL FOR RE-APPLICATION OF HRC
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| }— 1-inch Female Quick Disconnect

~3in — 1-Inch Nipple w/ Standard Pipe Thread

—p reduce from 2" to 1"

~4 in ~ ~» 2.inch Sch 80 PVC

Well
2 ft— Monument
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