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DIVISION OF WATER QUALITY
Certification for the Submittal of a Corrective Action Plan
Under 15A NCAC 2L .0106(1)

Responsible Party: MCAS Cherry Point
Address:_ . _Highway 70 and 101

City: Cherry Point State:__NC Zip Code:_ 28533-0006
Site Name:____ Site 29, Crash Crew Burn Pit
Address: Marine Corps Auxiliary landing Field, Bogue
City: Bogue County:_Carteret __ Zip Code:_28594 .

Groundwater Section Incident Number:

I, Greq Zimmerman , alProfessional EngineelfLicensed Geologist (circle one) for
Tetra Tech NUS (firm or company 6f employment), do hereby certify that the
information indicated below is enclosed as part of the required Corrective Action Plan (CAP) and

that to the best of my knowledge the data, site assessments, engineering plans and other
associated materials are correct and accurate. _

Each item must be mltlaled by hand by the certifying licensed professional.

A listing of the names and addresses of those individuals required to be notified to
meet the notification requirements of 15A NCAC 2L .0114(b) are enclosed.
Copies of letters and certified mail receipts are also enclosed. A copy of the
newspaper notice and the title of the newspaper(s) where it was published must be
included, if apphcable (Appendix K)

2. é Z l ~~ AlProfessional Engineerjor Licensed Geologist has prepared, reviewed, and

certified all applicable parts of the CAP in accordance with 15A NCAC 2L

.0103(e).
3. 4€ A site assessment is aftached or on file at the appropriate Regional Office which
provndes the information required by 1SANCAC2L 0106(g) (On file and Appendix B)
4. A description of the proposed corrective action and supporting justification is

enclosed. {Section 4.0)

5. / A schedule for the implementation and operation of the CAP is enclosed. (Appendix 1)
6. A monitoring plan is enclosed which has the capacity to evaluate the effectiveness

of the remedial activity and the movement of the contaminant plume, and which
meets the requirements of I5SA NCAC 2L .0110 and .0106(1). (Section 4. 0)

| (OVER)
GW-100(1) Rev.7/00
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The activity which resulted in the contamination incident is not permitted by the
State as defined in 15A NCAC 2L .0106(e).

5

In addition, the undersigned also certifies that to the best of my knowledge and professional
judgement and in accordance with the requirements of 15A NCAC 2L .0106(1), the following
determinations have been made and are documented in the CAP:

8. (/ v All source of contamination and free product have been removed or controlled in
' accordance with 15A NCAC 2L .0106(f) and (1).

/ The contaminants have the capacity to degrade and attenuate under the site-
specific conditions.

9.

=

The time and direction of contaminant travel can be predicted with reasonable
certainty.

The migration of the contaminant will not result in any violation of the standards
specified in 15A NCAC 2L .0202 at any existing or foreseeable receptor.

11

The contaminants have not and will not migrate onto adjacent properties, or
adjacent properties are served by public water supplies which cannot be
influenced by contaminants migrating off-site, or adjacent landowners have
consented in writing to a request allowing the contaminant upon their property.

12

Groundwater discharge of the contaminant plume to surface waters will not result
in a violation of 15A NCAC 2B .0200.

, 14, The area of the contaminant plume has not been identified by a state or local
government groundwater use planning process for resource development.

All necessary access agreements needed to monitor groundwater quality have
been or can be obtained.

15.

55

(Please Affix Seal and Signature)

NOTE: Any modifications made to this form may result in the return of your submittal.

47

73 July 2000
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EXECUTIVE SUMMARY

This Corrective Action Plan (CAP) for Marine Corps Auxiliary Landing Field (MCALF), Bogue, North
Carolina (Bogue Field), was prepared by Tetra Tech NUS, Inc. (TtNUS) in response to Contract Task
Order (CTO) 829 under the Comprehensive Long-Term Environmental Action Navy (CLEAN), Contract
Number N62467-94-D-0888. Bogue Field is operated under the jurisdiction of Marine Corps Air Station
(MCAS) Cherry Point, North Carolina. The CAP is for contamination detected at Site 29 — Crash Crew
Burn Pit.

SOURCE INFORMATION

Site 29 is located in the eastern portion of Bogue Field. Until about 1985, the site was used as a crash
crew training area. Typical operations consisted of pouring solvents, waste oil, fuels, and other burnable
materials on an airplane fuselage that was placed in a sand-bermed burn pit. The fuselage was ignited,
and the flames were extinguished. No records were kept that detailed the quantity or type of liquids used
at Site 29 or the dates that the site was in use. In 1985, site use was discontinued, and the bermed pit

area was graded and revegetated. The area is currently covered with grass.

PREVIOUS INVESTIGATIONS

An Initial Assessment Study (IAS) conducted for MCAS Cherry Point in 1983 recommended no further
action for sites at Bogue Field. However, at the request of the U.S. Environmental Protection Agency
(EPA) Region 4, a site inspection (SI) was conducted at Site 29 in 1988. Contaminants were detected in
site media, and floating product was identified; therefore, a remedial investigation (RI) was conducted.
The Phase | RI fieldwork was conducted in two stages and the effort was completed in 1992. A Phase Il
Rl was deemed necessary to further delineate the nature and extent of soil and groundwater

contamination; Phase Il was completed in 1994.

During the Phase Il RI, soil samples were collected and analyzed for benzene, toluene, ethylbenzene,
and xylenes (BTEX) and total petroleum hydrocarbons (TPH). BTEX concentrations exceeded state
clean-up levels at a few locations; however, all detection limits for benzene and some detection limits for
ethylbenzene were also higher than the clean-up levels. None of the surface soil samples (0 to 1 foot)
exceeded state TPH action levels. Shallow (1 to 3 feet) and deep (3 to 11 feet) subsurface soil exceeded
state TPH action levels near the former burn pit. The majority of the TPH contamination was located
immediately above the water table and was the result of floating product that contaminated the soil as the

water table rose into the capillary zone.

090109/P ES-1 CTO 0829
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Three rounds of groundwater samples were collected during the Phase Il Rl and analyzed for BTEX and
metals. BTEX was detected at concentrations above state groundwater standards and corresponded
with the identified source area plume. The Phase Il RI Report concluded that the BTEX contaminants
were most likely related to site activities, and metals were believed to be the result of background levels

present in the native soils.

FREE PRODUCT REMOVAL

Floating product was first discovered in a monitoring well (29GW02) in October 1990. A floating product
thickness and recovery program was implemented in October 1991, and a product recovery well
(29GW11) was installed. Various techniques of product recovery were used, including aggressive
pumping in September 1991 and passive recovery and bailing from September 1991 to 1994. None of
these systems recovered significant amounts of product because of the relatively small amount of product
present. Fewer than 60 gallons of product were removed from well 29GW02, and an insignificant amount
of product was removed from well 29GW11. An air sparging/soil vapor extraction (AS/SVE) system was

installed in September 1997 in an attempt to remove the free product.

Free product was identified in the system vapor extraction wells shortly after system start-up in
September 1997. Measurable free product persisted in the vapor extraction wells until June 1999 when a
floating black “floc” began to appear. Over the next 6 months, less free product and more floc was
observed. December 1999 was the last time measurable free product was reported. By August 2000,
the floating black floc material was gone in most of the vapor extraction wells, and the other wells
remained clean. No significant free product or floating black floc have been observed since then.
However, there have been occasional minor signs of contamination (e.g., black floc in bailer, tinting,

sheen, odor) in some of the vapor extraction wells.

NATURE AND EXTENT OF CONTAMINATION

Soil and groundwater samples were collected during operation of the AS/SVE system. The soil samples
were collected from two intervals; 1 to 3 feet below ground surface (bgs) and 3 to 6 feet bgs. It should be
noted that all or a portion of the deepest interval sample was taken from the saturated zone. Soil
samples were collected in September 1997, April 1998, August 1999, and October 2001 and analyzed for
BTEX and petroleum hydrocarbons. BTEX compounds were not detected in soil samples collected in
October 2001. However, detection limits for benzene and ethylbenzene were higher than state action
levels for many samples. This occurred for samples that required dilution because of interferences from
high concentrations of GRO. Operation of the AS/SVE system has reduced the petroleum hydrocarbon

concentrations in the source area. However, the concentrations of diesel range organics (DRO), gasoline
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range organics (GRO), and oil and grease in samples collected in October 2001 still exceed state action

levels.

Groundwater samples collected in October 1997, April 1998, and July 1998 were analyzed for BTEX
compounds. Groundwater samples collected in August 1999 were analyzed for BTEX and TPH.
Groundwater samples collected in October 2001 were analyzed for BTEX, base-neutral extractable
organics, and metals. BTEX has not been detected in site groundwater since August 1999. Based on
the results of the October 2001 sampling, naphthalene was detected in one well (29GW10) at a
concentration of 28 ug/L. This exceeds the state groundwater standard of 21 ug/L. No other organics
were detected at a concentration above a state standard. Iron and manganese were the only metals
detected at concentrations above the state groundwater standards. The iron concentrations in monitoring

wells upgradient of the source area also exceeded state standards.

PROPOSED CORRECTIVE ACTION

Based on current site conditions, the level of soil contamination, the successful removal of free product by
the AS/SVE system, and the current and anticipated use of this site, the proposed corrective action is

groundwater monitoring and soil removal with off-site disposal.

Groundwater monitoring will be conducted quarterly for volatile organic compounds (VOCs) and
semivolatile organic compounds (SVOCs) until four consecutive results below the North Carolina
Department of Environment and Natural Resources (NCDENR) Action Levels are achieved. If the action
levels are not achieved during the first year of monitoring then annual groundwater monitoring shall be
conducted. More frequent monitoring may be conducted once action levels are achieved. Monitoring for
manganese will be conducted annually until action levels for VOCs and SVOCs are achieved. The initial
round of groundwater monitoring will be conducted at four existing groundwater monitoring wells, one
upgradient (29GW04), one in the area of the former burn pit (29GW02), and two downgradient (29GW09
and 29GW10).

Soil removal will be conducted to excavate petroleum contamination that exceeds NCDENR Action

Levels.

The AS/SVE system will be demobilized and the system wells abandoned in accordance with state
requirements. Any monitoring well that is damaged or destroyed during the soil removal activities will not
be replaced unless it is needed for the monitoring program. Any monitoring well that is damaged will be

properly abandoned in accordance with state requirements.

The proposed schedule for implementation of the proposed corrective action is provided in Appendix I.
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1.0 INTRODUCTION

The Northern Division of the Naval Facilities Engineering Command has issued Contract Task Order
(CTO) 829 to Tetra Tech NUS, Inc. (TtNUS) under Comprehensive Long-Term Environmental Action
Navy (CLEAN) Contract No. N62472-90-D-1298. Under CTO 829, TtNUS has been tasked to prepare a
Corrective Action Plan (CAP) for Site 29, Crash Crew Burn Pit, at Bogue Field, Marine Corps Auxiliary
Landing Field (MCALF), North Carolina. Bogue Field is operated under the jurisdiction of Marine Corps
Air Station (MCAS) Cherry Point, North Carolina.

This document provides information necessary for the evaluation and implementation of the proposed
CAP. This document includes background information, previous investigations, free product removal
efforts, the air sparging and soil vapor extraction (AS/SVE) remedial effort, current site conditions,
evaluation of alternatives, and the proposed CAP schedule and cost estimate. Appendix A provides a
complete database of data collected during the remedial investigation (RI) and subsequent sampling
efforts conducted at Site 29.

1.1 SITE DESCRIPTION

Site 29 is located in the eastern portion of Bogue Field, as shown on Figure 1-1. Until about 1985, the
site was used as a crash crew training area. Typical operations consisted of pouring solvents, waste oil,
fuels, and other burnable materials on a fuselage, igniting the fuselage, and extinguishing the flames.
Historical aerial photographs showed a liquid-filled, sand-bermed burn pit in the area, with a fuselage in
the center. Miscellaneous scrap metal and fuselages were dumped on the land adjacent to the burn pit.
The photographs also showed tankers near the burn pit that, according to base personnel, were used to
store the flammable liquids. The fluids were pumped to the burn pit via above-ground hoses. The Initial
Assessment Study (IAS) Report (Water and Air Research, Inc., 1983) noted visual evidence of liquids
overflowing from the burn pit. No records were kept detailing the quantity or type of liquids used at this
site or the dates that this site was in use. In 1985, site use was discontinued, and the bermed pit area
was subsequently graded and vegetated (NUS Corporation, 1991). The area is currently covered with

grass.

The site is a flat to gently sloping area. During the Phase | and Phase Il Rl field investigations, the
general location of the burn pit was evident by the scorched soil and discolored vegetation. However, the
exact limits of the burn pit cannot be seen because the original ground surface was disturbed by

regrading activities conducted in 1985.

090109/P 1-1 CTO 0829



REVISION 1
JUNE 2003
Construction debris consisting of concrete and miscellaneous rubble is located in small piles northeast of
the burn pit. Miscellaneous scrap metal was also located within the construction debris areas. Gravel

piles were identified northeast of the burn pit during the Phase Il RI fieldwork, as shown on Figure 1-2.

1.2 PREVIOUS ACTIVITIES

The Superfund Amendments and Reauthorization Act of 1986 (SARA) required each federal facility listed
on the Federal Agency Hazardous Waste Compliance Docket to perform a preliminary assessment (PA).
MCAS Cherry Point is listed on the Federal Agency Hazardous Waste Compliance Docket, and Bogue
Field is under the jurisdiction of MCAS Cherry Point. The IAS (Water and Air Research, Inc., 1983)
conducted for MCAS Cherry Point was equivalent to and served as the PA.

The IAS conducted for MCAS Cherry Point concluded that none of the five sites identified at Bogue Field
presented significant environmental problems and recommended that no further work be performed at
MCALF, Bogue. However, the U.S. Environmental Protection Agency (EPA) Region 4 requested that a
site inspection (Sl) be performed on the Crash Crew Burn Pit (Site 29).

The Sl was completed in 1988. The results of the investigation were detailed in the final SI Report (NUS
Corporation, 1989). Contaminants were detected in site media; therefore, the final SI Report
recommended that an Rl be conducted to further define the extent of contamination, groundwater flow

characteristics, and the actual and potential risks to receptors.

As recommended in the Sl Report, the Phase | RI fieldwork was conducted in two stages. The first stage
of the Phase | RI, a limited field investigation, was conducted in October 1990. The results of the limited
field investigation were used to scope the remaining Phase | activities. The limited field investigation
results and the planned Phase | RI activities were detailed in the RI Planning Documents (NUS
Corporation, 1991). The Phase | RI field effort was completed in 1992, and the final Phase | Rl Report
was submitted in October 1992 (Halliburton NUS Environmental Corporation, 1992).

Based on discussions during a Technical Review Committee (TRC) meeting held in June 1992, a
Phase Il Rl was deemed necessary to further delineate the nature and extent of contamination in the
groundwater and soil. The final Phase Il RI planning document (Halliburton NUS Environmental
Corporation, 1993) was prepared in July 1993. The planning documents proposed 16 additional soil
borings in a grid pattern to collect three soil samples at each location to delineate the horizontal and
vertical extent of total petroleum hydrocarbon (TPH) contamination. The plans also proposed three
consecutive rounds of groundwater sampling to evaluate contamination trends over time. The draft final
Phase Il RI Report, presenting the results of this investigation, was submitted in January 1995
(Halliburton NUS Corporation, 1995). As indicated in the guidance provided in the North Carolina
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Department of Environment and Natural Resources (NCDENR) Groundwater Section Guidelines for the
Investigation and Remediation of Soil and Groundwater for preparation of CAPs (NCDENR, 2000), the
appropriate figures and tables submitted in the Rl Report, which serves as the Comprehensive Site

Assessment (CSA), are provided in Appendix B.

The Phase Il Rl Report recommended that the site be addressed under the state underground storage
tank (UST) program, product removal be continued, and a CAP be prepared in accordance with 15A
NCAC 2L.106(1) (natural degradation/attenuation) for site-related groundwater contaminants detected at
concentrations above state standards. The Phase Il Rl Report also presented and discussed a letter
from NCDENR dated November 10, 1994 requesting that a CAP be submitted (Appendix C). This letter
was based on a review of the Phase | Rl Report and the ongoing monthly product thickness and product
recovery activities being conducted at the site. MCAS Cherry Point responded that the Phase Il Rl was in
the process of being prepared and recommendations would be made based on the findings. However,
before this CAP was to be prepared, it was decided that free product would be removed to comply with
the state regulations requiring all sources of contamination and free product be removed or controlled
[15A NCAC 2L.0106(1)(1) provided in Appendix D]. To achieve this requirement, an AS/SVE system was

installed to remove the free product prior to preparation of the CAP.

In July 1997, a Pilot Test Work Plan for the installation, operation, and evaluation of the AS/SVE system
was submitted (Brown & Root Environmental, 1997). Prior to start-up, baseline soil and groundwater
samples were collected. Soil samples were collected from five soil boring locations at depth intervals of 1
to 3 feet and 4 to 6 feet. The two source area monitoring wells (29GW02 and 29GW11) that contained
free product during previous investigations were sampled. The AS/SVE system was started in
September 1997. Two letter reports were submitted presenting the operation and evaluation of the
AS/SVE system. The first letter report (TINUS, 1999) was submitted July 1999 and contained information
on the installation, operation, and evaluation of the system through May 1999. In August 2000, the
AS/SVE System Status Letter Report Addendum Year Three (TtNUS, 2000) report was submitted that

presented information on the operation and evaluation of the system through June 2000.

1.3 REMEDIAL INVESTIGATION CONTAMINATION ASSESSMENT

The Phase Il Rl used available analytical data to identify potential chemicals of concern (PCOCs) in soil
and groundwater (Halliburton NUS Corporation, 1995). Initial screening for all potential contaminates
permitted the investigation to concentrate only on the identified PCOCs. Potential contaminants included
Target Compound List (TCL) volatile organic compounds (VOCs) including tentatively identified
compounds (TICs), TPH, TCL polychlorinated biphenyls (PCBs), and Target Analyte List (TAL) metals.

The sample and cross-section locations are presented in Figure 1-3, and the cross-section depicting soil
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contamination is presented in Figure 1-4. The analytical results for soil and groundwater samples

collected during the Rl are provided in Appendix A.

The PCOCs were present at detectable levels and have evidence of producing toxic effects in humans.

The PCOCs are discussed below by medium.

1.3.1 Soil

Soil samples were collected and analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX) and
TPH in support of the Phase Il RI. A cross section depicting the approximate limits of TPH contamination,
as presented in the Phase Il RI, is shown in Figure 1-4. BTEX concentrations exceeded state clean-up
levels at a few locations; however, all detection limits for benzene and some detection limits for

ethylbenzene were also higher than the clan-up levels.

The risk assessment conducted for the Phase Il Rl considered current land use conditions and identified
no risks above the established EPA target risks (i.e., Hazard Index greater than 1.0 or incremental cancer
risk greater than 1.0E-6) (Halliburton NUS Corporation, 1995).

None of the surface soil samples (0 to 12 inches) exceeded state TPH action levels. Shallow (1 foot
through 3 feet) and deep (3 feet through 11 feet) subsurface soils exceeded state TPH action levels near
and immediately downgradient of the burn pit. The majority of the contamination is located immediately
above the water table and is the result of floating product that has contaminated the soils as the water
table rises into the capillary zone. As the water table drops, a portion of the contamination either remains

in the soil or leaches back into the groundwater.

Based on the risk assessment, soil is not considered a medium of concern at Site 29; therefore, a
quantitative risk assessment was not performed for this medium. Although soil in the immediate vicinity of
the former fire training area did contain free-phase product that can serve as a source of groundwater

contamination, the contamination is at a depth that prohibits direct contact by human receptors.

1.3.2 Groundwater

Groundwater samples were collected at Site 29 during three separate sampling rounds for the Phase Il
RI. The samples were analyzed for BTEX compounds and TAL metals. Positive results were reported for
all BTEX compounds, arsenic, barium, calcium, iron, lead, magnesium, manganese, nickel, potassium,

sodium, and zinc in at least one of the groundwater samples collected.
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The PCOCs that were retained included BTEX, arsenic, barium, lead, manganese, nickel, and zinc. The
PCOCs are summarized in Table 1-1, which compares the results of the Phase |l Round 3 groundwater
sampling event conducted in April 1994 to the regulatory standards, presents the frequency of detection
and concentration range, and identifies the location where the exceedences occurred. BTEX
contamination was identified in excess of regulatory criteria and corresponded with the identified source
area plume. However, manganese and one detection of arsenic were slightly above regulatory criteria
and no significant trend was observed. The RI reported that the BTEX contaminants are most likely
related to site activities and that the inorganic contaminants are believed to be the result of background

levels of inorganics present in the native soils.

14 HISTORIC PRODUCT THICKNESS SUMMARY

Floating product was first identified in monitoring wells 29GW02 and 29GW11 in January 1989, as
presented in the Sl Report (NUS Corporation, 1989). Consequently, a floating product thickness and
recovery program was implemented. Data collected to date has identified two monitoring wells, 29GW02
and 29GW11, as containing free product. Various techniques of product recovery were tried, including
aggressive pumping from September 9 through September 20, 1991 and passive recovery and bailing
from September 20, 1991 to November 1994. However, none of the techniques were able to recover any
significant amounts of product, mainly because of the relatively thin layer of product in the wells. Fewer
than 60 gallons of product were removed from well 29GW02, and no significant amount of product was
removed from 29GW11. The Phase Il Rl concluded that the product seemed to be isolated in the vicinity
of well 29GWO02.

The Phase Il Rl indicated that there may be a correlation between precipitation events and product
recovery. During drier seasons, product migration rates are reduced, and consolidation of product in soil
void spaces and adsorption to the soil particles are likely. After successive storm events, infiltrating
water migrates downward, displacing the product to the capillary fringe where lateral migration to the well

results in product detection and recovery.

In September 1997, an AS/SVE remedial system was employed to further address the free product.
Besides air stripping and increased biological degradation, bailing of identified free product was also
conducted. Detailed information on the progression of the free product removal during operation of the
AS/SVE system from September 1997 through July 2001 is present in Section 2.0.

1.5 RECEPTOR INFORMATION

Site 29 is contained completely within the boundaries of MCALF Bogue Field, and the groundwater

contaminant plume has not extended past the Site 29 boundary (approximately 300 feet). As noted

090109/P 1-5 CTO 0829



REVISION 1

JUNE 2003
earlier, human receptors have no direct contact with the contaminants present in the soil. In addition,
there are no water supply wells within the impacted area of the site. Consequently, human receptors
would not be exposed to the groundwater at Site 29. The nearest residential area is approximately
2,000 feet from the site. The nearest water supply well was installed at Bogue Field over 1,500 feet from
Site 29, but is no longer used. The well extended to a depth of 260 feet below ground surface (bgs) into
the Castle Hayne limestone. The Castle Hayne limestone is the primary source of groundwater for local
drinking water wells. The Castle Hayne limestone is considered a Subclass IIA groundwater, which is
defined in the EPA Guidelines for Classification Under the EPA Groundwater Protection Strategy as

groundwater that is currently used as a source of drinking water.

The site area is relatively flat and slopes gently in a radial direction to the west, north, and northeast from
the burn pit. Surface water runoff would flow toward the topographically low areas including the drainage
ditch to the west, the shooting range, and other low areas located farther to the northeast. Surface water
entering the drainage ditch is locally conveyed in a north and northwest direction toward and discharging
into a tributary of Goose Creek, located approximately 1,200 feet north of the site (Figure 1-1). Surface
water entering the shooting range and other low areas to the northeast would pond and infiltrate into the
groundwater and/or evaporate. Surface water southeast of the site would run off into a second tributary

of Goose Creek located 800 feet southeast of the site.

1.6 GEOLOGY

Hydrogeologic cross-sections proposed for the 1994 RI are provided in Appendix B. The subsurface
materials encountered during the RI drilling consisted primarily of silty sand from the ground surface to a
depth of approximately 48 feet bgs. A silty clay with shell and rock fragments was encountered in boring
29SB02 from 48 to 68 feet bgs. Beneath this unit lies a silty sand with shell and rock fragments that
extends from 68 to 83 feet bgs. A 2-foot-thick layer of clay was encountered from 83 to 85 feet bgs. At a
depth of 85 feet, a sandy silt with shell fragments was encountered that was not completely penetrated by
29SB02, which was drilled to a total depth of 90 feet.

A water supply well was previously drilled at Bogue Field to a depth of 260 feet bgs. The log of the well is
included in a U.S. Geological Survey (USGS) report, entitled "Well Logs from the Coastal Plain of
North Carolina" (1958). The well log identifies Post-Miocene marls and sands that extend from 30 to
93 feet bgs. At 93 feet bgs, upper Miocene marls and sand of the Yorktown Formation are reported.
These extend to a depth of 205 feet bgs. The (upper) Eocene-age Castle Hayne limestone exists from
205 to at least 245 feet bgs, which is the depth that logging stopped for this well. The Castle Hayne
limestone is the primary source of groundwater for local drinking water wells. The Castle Hayne
limestone can be considered a Subclass IIA groundwater, which is defined in the EPA Guidelines for

Classification Under the EPA Groundwater Protection Strategy as a groundwater that is currently used as
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a source of drinking water. The state of North Carolina groundwater classification for the Castle Hayne
limestone is GA, which is an existing or potential source of drinking water supply for humans with a
chloride concentration less than 250 mg/L.

1.7 HYDROGEOLOGY

During the Phase Il Rl in 1993 and 1994, the depth to groundwater beneath the site ranged from 6.0 to
9.0 feet bgs, depending on the date of measurement and location of the boring or well. The average
depth to groundwater in the vicinity of the AS/SVE system has been measured since 1997 and has
ranged from 1.9 to 6.7 feet bgs. Potentiometric surface contour maps (provided in Appendix B) were
developed for the site from water level measurement data collected during the three rounds of RI Phase Il
sampling. The figures show that the shallow groundwater flows radially from the site to the north, east,
and northwest and appears to be directly related to topography. Surface discharge points include the
drainage ditch northwest of the site and Goose Creek with its tributaries located north and east of the site.

These drainage ditches contained water during the full duration of this project.

An average groundwater seepage velocity for the shallow groundwater was determined during the
Phase | RI from the calculated average hydraulic conductivity value, a measured hydraulic gradient, and
an effective porosity value obtained from a published reference. The average hydraulic conductivity value
calculated for the shallow wells (1.31E-04 feet per second) was used. The hydraulic gradient of 0.01 was
determined from the potentiometric surface contour maps. An effective porosity of 0.25 was used, which
is representative of sandy materials. The average seepage velocity for the shallow groundwater was
calculated to be 165 feet per year. This is a maximum value (conservative) because the hydraulic
gradient value used in the calculation was derived from the steepest gradient found on the potentiometric

surface contour maps.

During the Phase | RI planning stages, it was determined that tidal influences caused surface water in
Goose Creek to fluctuate over an approximately 1-foot interval. However, there were no noticeable tidal
influences on water levels in monitoring well 29GWO04 during this time period, indicating that tidal
influences do not affect the shallow groundwater table in the site area. The tidal fluctuation data are

included in the Phase | RI planning documents (NUS Corporation, 1991).
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TABLE 1-1

COMPARISON OF GROUNDWATER DATA TO RELEVANT STANDARDS
SITE 29 - CRASH CREW BURN PIT
MCALF BOGUE, NORTH CAROLINA

Chemical Regulatory Frequency of Range of Location of
Standard Detection Concentrations Exceedances Based on
Phase Il, Round 3
Results (4/94)

BTEX (ug/L)

Benzene 1.0 4/10 0.21-86.0 29GWO02 (86 ug/L)
29GW09 (3.7 pg/L)
29GW10 (7.6 pg/L)

Toluene 1,000(1.2) 3/10 0.2-0.41 None

Ethylbenzene 292 4/10 0.28-38.0 29GW02 (38 pg/L)

Xylenes 530 6/10 0.26-134 None

METALS (mg/L)

Arsenic 0.05(1.2) 6/10 0.0011-0.058 29GW02 (0.0582 mg/L)

Barium 2.001.2) 6/10 0.0077-0.0769 None

Lead 0.015(1.3) 2/10 0.0018-0.0022 None

Manganese 0.05(14) 10/10 0.0152-0.881 29GW01 (0.200 mg/L)

29GW02 (0.568 mg/L)
29GW03 (0.881 mg/L)
29GW04 (0.0579 mg/L)
29GW08 (0.460 mg/L)
29GW09 (0.664 mg/L)
29GW10 (0.137 mg/L)
Nickel 0.1(1.2) 1/10 0.0051 None
Zinc 2.1 1/10 0.0399 None

Source: Phase Il RI (Halliburton NUS, 1995)

AOWON -

North Carolina State Groundwater Standard
Federal Primary Maximum Contaminant Level (MCL)
Safe Drinking Water Act Action Level

Federal Secondary MCL
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2.0 INITIAL REMEDIAL ACTIONS

Free product removal and AS/SVE were conducted to address free product contamination identified at
Site 29. Removal of the free product was required prior to implementation of the proposed corrective

action for groundwater of monitored natural attenuation.

2.1 FREE PRODUCT REMOVAL

Floating product was first discovered in well 29GWO02 in October 1990. A floating product thickness and
recovery program was implemented in October 1991, and a product recovery well, 29GW11, was
installed. The only monitoring wells at Site 29 that showed free product were 29GW02 and 29GW11.
Various techniques of product recovery were used, including aggressive pumping in September 1991 and

passive recovery and bailing from September 1991 to 1994.

None of the systems recovered significant amounts of product because of the relatively small amount of
product that existed in the wells. Fewer than 60 gallons of product were removed from well 29GW02

using these methods. No significant amount of product was removed from 29GW11.

Monthly measurements of product thickness and the amount are presented in the Rl Report (Halliburton
NUS Corporation, 1995). The report also discusses a possible relationship to rainfall. Product recovery

amounts appeared to cycle annually, with maximum recovery occurring in the summer months.

These methods of addressing the free product were not effective so alternative methods were evaluated,

including AS/SVE, which was implemented in September 1997.

2.2 AIR SPARGING AND SOIL VAPOR EXTRACTION (AS/SVE) REMEDIAL SYSTEM

Installation of the AS/SVE system wells and system startup began in September 1997. The layout of the
AS/SVE system is shown on Figure 2-1 and photographs of the system and site layout are provided as
Photos 2-1 and Photos 2-2. Information on activities associated with the investigation of Site 29 were
provided in the initial Letter Report (TtNUS, 1999) and Year Three Letter Report (TtNUS, 2000). The

system is currently operational, and all free product has been eliminated.
A summary of the site activities conducted from installation through preparation of this CAP is provided in

Table E-1 in Appendix E. Information on the operational status of the AS/SVE system and physical

parameters measured during system operation is provided in Tables E-2 and E-3.
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2.2.1 System Operation Overview

The project scope included monthly evaluation of the system for 12 months after start-up. After 1 month
of full operation (October 1997), groundwater samples were collected, and after 6 months of operation
(April 1998), soil and groundwater samples were collected in accordance with the work plan. In May
1998, it was decided that system evaluation would be performed every 2 months as a cost savings
measure. This enabled the system to be evaluated for a longer period than the originally budgeted 1-year
period. In July 1998, additional groundwater samples were collected to determine whether migration of
the groundwater plume had occurred. Based on the free product remaining at the site after 12 months of
operation (October 1998), additional sampling was put on hold pending further operation of the system
and evaluation of the data. It was also determined that the system was going out of service too often,
and system evaluations were returned to a monthly basis in December 1998. In May 1999, the Navy

decided to extend the operation of the AS/SVE system for an additional 12-month period.

A meeting with the Navy and state to discuss the Status Letter Report was held on July 27, 1999. At the
meeting, it was decided the system would be rewired to allow independent operation of the AS and SVE
systems. This was acceptable because the extracted vapors no longer required treatment. Rewiring of
the system reduced the downtime of the system as a whole. It was also decided that run meters would
be installed on each blower to track the amount of time the individual systems were operational. Table
E-2 in Appendix E provides the number of hours between system evaluations, the number of hours the
system was operational, and the number of hours the system was not operating. The meters were
installed during the August 25, 1999 field effort along with a full round of sampling, which was also
requested during the July meeting. The sampling effort included four soil, four groundwater, and one air

sample.

Beginning in July 1999, floating black floc, not typical free product, was observed in some of the vapor
extraction wells. After October 1999, floating free product was not observed in any of the vapor extraction
wells. By April 2000, the floating floc was no longer present, and a sinking black aqueous material was
observed, with clear water above. Repairs to the system were made in February 2000. In May 2000, two
samples of the sinking black aqueous material were collected and analyzed for Gasoline Range Organics
(GRO) and Diesel Range Organics (DRO).

In June 19, 2000, the Navy decided to continue operation of the system through January 2001. Since the
June 2000 field effort, the system has been in full operation; however, during the July field efforts, it was
noted that the SVE system was off-line because of the high water table. Site 29 is subject to localized
flooding, and this type of flooding has occurred several times during the operation of this system,

including the August 2000 effort. Repairs to the system were required because of the localized flooding,
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and the system was off-line for a good portion of the late summer months. However, the free product

never reappeared.

The system was back in full operation during the September 2000 field effort. Observation of the wells
identified no signs of free product and no signs of sinking or floating floc. The only well with any signs of

contamination (discoloration) was VE21. The December 2000 event provided similar results.

On February 6, 2001, a meeting was held with the Navy and state to discuss project status and conduct a
site visit. Again, no free product was observed, and only minor tinting of groundwater in some of the
extraction wells was observed. In May 2001, system repairs were conducted to permit operation of the
system while the state reviewed the status of the project. The July 2001 effort had similar results, and

plans were made to collect a final round of groundwater and soil samples prior to submission of the CAP.
A confirmation round of soil and groundwater sampling was conducted the week of October 1, 2001. The
AS/SVE system was shut off on September 10, 2001, approximately 2 weeks prior to the sampling effort.

The results of the sampling are discussed in Section 3.0.

2.2.2 Free Product Evaluation

Free product was identified in the vapor extraction wells during the first system evaluation in
September 1997. The system and monitoring wells were checked for free product using a clear
disposable bailer. After the first 2 weeks following system start-up, free product was only observed in the

vapor extraction wells. The observed free product thickness is summarized in Table 2-1.

From January 1999 through June 1999, measurable free product persisted in the vapor extraction wells;
however, toward the end of this period, floating black “floc” began to appear. Over the next 6 months,
less free product and more “floc” was observed. December 1999 was the last time measurable floating
free product was reported. No free product, only floating “floc,” was observed in January and
February 2000. In April 2000, no floating product or material was present; however, a sinking black
aqueous material was noted. This material was sampled for GRO and DRO in May 2000. Also during

this evaluation, a product sheen was noted in vapor extraction well VE21.
By August 2000, the sinking black floc material was gone in most of the vapor extraction wells, and all the

other wells remained clean. No free product and very little, if any, signs of contamination (e.g., tinting or

floc) have been observed since then.
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2.2.3 Analytical Results

Prior to AS/SVE system start-up in September 1997, baseline soil and groundwater samples were
collected. Groundwater samples were collected from monitoring wells 29GW02 and 29GW11. Soil
samples were collected at five locations (29SB19 through 29SB23) at depth intervals of 1 to 3 feet bgs
and 4 to 6 feet bgs. During the operation of the system, groundwater and soil samples were collected to
monitor system progress. Air samples were collected to verify compliance with regulatory and health and

safety requirements.

2.2.31 Soil Data

Analytical results of the soil sampling conducted in conjunction with the AS/SVE system are summarized
on Figure 2-2. Baseline soil samples were collected in September 1997 and approximately 6 months
later in April 1998. The results of the sampling effort were discussed in the AS/SVE System Letter Report
(TINUS, 1999). Another round of soil samples was collected in August 1999 from soil boring locations
29SB20 and 29SB22 in the immediate area of the AS/SVE system. All samples were analyzed for BTEX,

GRO, DRO, eicosane, pyrene, and nonane.

As identified on Figure 2-2, the primary constituents of concern are DRO and GRO. Concentrations of
these constituents decreased between system start-up and August 1999. The highest concentrations of

the constituents persist near the static water-table depth (4 to 6 feet bgs).

2.2.3.2 Groundwater

The groundwater analytical results used to evaluate the AS/SVE system are summarized in Table 2-2,
along with selected results from the Phase Il Rl sampling. The groundwater samples were analyzed for
BTEX constituents. Baseline groundwater samples were collected from shallow monitoring wells
29GWO02 and 29GW11 in the identified source area. Groundwater samples were also collected in
October 1997, April 1998, July 1998, and August 1999. During July 1998, samples were also collected
from monitoring well 29GWO03 located upgradient of the source area, and well 29GW10, located

downgradient of the source area.

The analytical results from monitoring wells in the source area (29GWO02 and 29GW11) showed almost
complete removal of the BTEX constituents after 1 month of system operation, except for one detection of
benzene in well 29GW02, that slightly exceeded regulatory standards. Subsequent sampling of these

wells did not identify BTEX contamination.
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Based on an evaluation of the April 1998 groundwater sampling results, a decision was made to sample
wells upgradient and downgradient of the source area and to resample the source area wells with the
AS/SVE system shut off. The air injection system was taken off line 1 week before sampling.
Concentrations in the upgradient well (29GW03) did not change compared to the RI sampling event in
April 1994, when no BTEX was detected. The downgradient well (29GW10) showed a slight increase in

benzene and ethylbenzene concentrations; however, toluene and xylene showed a slight decrease.

The last round of groundwater sampling associated with the operation of the AS/SVE system was
conducted in August 1999. Four shallow monitoring wells were sampled in August 1999 in the system
area (29GW02), downgradient of the system (29GW01 and 29GW10), and sidegradient to the system
(29GW08). The groundwater samples were analyzed for BTEX and TPH. All the analytical results were
below regulatory criteria except for one detection of benzene in 29GW10. Benzene was detected at a
concentration of 2.9 ug/L, which is slightly above the regulatory criterion of 1.0 yg/L. However, the
concentration decreased from the previous sampling efforts in 1994 and 1998 that detected benzene

concentrations of 7.6 pg/L and 13.0 pg/L, respectively.

In May 2000, the sinking black aqueous material that was noted in the vapor extraction wells was
sampled. The liquid was analyzed for GRO and DRO. The results of the sample collected from VE19
were 110,000 pg/L GRO and 1,700,000 pg/L DRO and for VE24 were 8,300 pg/L GRO and 160,000 pg/L

DRO. The clear groundwater above the sinking material was not sampled.

2233 Air

Air samples were collected during start-up of the system and during monthly system evaluations to
determine the amount of contamination being extracted and whether treatment of the off-gas was
required. As reported in the AS/SVE Letter Report (TtNUS, 1999), modeling concluded that off-gas
treatment was not required to meet the regulatory and health and safety requirements. The off-gas

treatment unit was taken off line in December 1997.

Since the initial status letter report, air samples were collected in August 1999 and June 2000. The
analytical results from all the air sampling efforts are provided in Table 2-3. The results indicate
contaminant concentrations in the off-gas were at levels that did not exceed Occupational Safety and
Health Administration (OSHA) permissible exposure levels or EPA Region 3 risk-based concentrations.

The concentrations did not exceed those that were used to conduct the modeling.
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224 AS/SVE System Status

The AS/SVE system has been shut down. The PVC piping is generally in good condition; however, some
of the connections have required replacement. Several extraction wells were damaged during storm
events and during grass cutting operations. Repairs to various wells were conducted. VE21 and VE27
remain out of service and required relatively extensive repairs. The plastic sheeting has several
punctures and tears, but the nylon netting is preventing the rips from getting larger. Repairs have been
made to address this damage. The facility is keeping up with the grass mowing operation in the area;
however, there are many thick vegetation outcrops within the system area. The system pressure,
vacuum, and flow rate measurements are all within the desired ranges. The AS blower rotary vanes have
been replaced three times, and the AS blower drive couple has also been replaced. The system is
currently in good operating condition but does have a history of going off line. The main causes for the
system going off line include excessive water in moisture separator due to high water table, intentional

shut-offs during storm events, and equipment failures.
After the October 2001 confirmation sampling effort, the AS/SVE system was restarted and system

parameters were collected. It is assumed that, upon implementation of the CAP, the AS/SVE system will

be demobilized and system well abandonment will be conducted.
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TABLE 2-1

FREE PRODUCT THICKNESS SUMMARY (INCHES)
SITE 29 - CRASH CREW BURN PIT
MCALF BOGUE, NORTH CAROLINA

WELL ID__ | 9/6/1997* ] 9/17/1997] 9/30/1997[10/2/1997] 10/30/1997[11/20/1997] 12/17/1997[ 1/27/1998] 2/19/1998] 4/1/1998[ 5/20/1998]7/20/1998]9/30/1998] 11/30/1998] 1/11/1999] 5/13/1999] 6/23/1999] 7/27/1999] 8/25/1999
VE18 - 0.125 0.0 0.125 0.25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0® 0.0®
VE19 - 0.75 0.0 0.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 3.5 0.0 1.0 0.0 0.0 0.0 0.25%® 4.0
VE20 - 0.0 0.0 0.0 0.0 0.25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.25 0.0 0.0% 0.0%
VE21 - 12.5 0.25 2.0 6.8 12.0 17.0 0.125 0.0 0.25 0.0 4.0 6.0 1.5 0.125 0.5 0.25 0.0 6.08&3%
VE22 - 0.0 00/ 0.425 0.0 12.5 18.0 0.0 0.0 0.25 0.0/ 0.425 0.0 0.0 0.0 0.0 0.0 0.0 0.0®
VE23 - NA 50 0.125 2.0 NA 0.125 6.0 0.0 0.0 0.0 11.0 0.25 0.125 0.0 0.0 0.0 0.5%
VE24 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.5 0.0/ 0.425 3.75 0.0 0.0 3.0
VE25 - 0.125 0.0 0.0 0.0 0.125 0.125 0.0 0.0 0.0 0.0 2.0 1.0 0.25 0.0 0.0 0.0 0.0 4.0
VE26 - 9.0 2.0 0.0 4.0 0.25 0.0 0.0 0.0 0.0 0.0 3.5 0.0 0.25 0.0 0.5 0.0 0.25 3.0
VE27 - 8.0 0.25  0.125 6.0 6.0 13.0 6.0 0.0 0.25 0.0 3.5 1.0 2.0 0.5 0.5 0.125] 0.25° 4.0
Avg. depth

to GW (feet

bgs) 6.7 6.5 5.2 na 5.6 5.3 43 3.1 0.8 4.1 3.8 5.6 4.5 5.5 4.6 4.9 4.9 5.8 6.6
WELL ID 10/4/1999]10/27/1999]12/9/1999] _ 1/5/2000] 2/24/2000] _ 4/3/2000] 5/8/2000] 6/27/2000] 7/25/2000] 8/30/2000]9/29/2000] 11/7/2000] 12/19/2000] 2/7/2001] 5/24/2001] 7/10/2001] 10/3/2001

VE18 0.0® 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0® 0.0® 0.0 0.0® 0® 0.0® 0.0 0.0

VE19 0.125® 0.0 0.0 0.5 05 0.0 0.0 0.0 0.0 0.0 0.0® 0.0 0.0 0.0 0.0 0.0 0.0")

VE20 0.0 0.5 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o o 0.0 0.0"

VE21 4.0 05 200 0.0 0.0 0.0 0.0™ 0.0 0.0° 0.0 0.0 0.0™7 0.079 0® 0.0 0.0 0.07

VE22 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0® 0.0® 0.0® 0.0 0.0 0.0 0.0

VE23 0.0 0.0 0.0 0.0 0.0 0.0 0.0%  0.0"% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.07

VE24 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0® 0.0 0.0 0.0® 0.0® 0.0 0.0® 0.0 0.0")

VE25 0.125® 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0® 0.0 0.0 0.0 0.0 0.0° 0.0

VE26 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0® 0.0® 0.0® 0® 0.0° 0.0® 0.0

VE27 0.25®| 0.15 & 3® 20® 0.0 0.25® 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0® 0.0 0.0 0.0

Avg. depth

to GW (feet

bgs) 3.6 3.9 4.5 5.0 4.9 5.3 43 5.6 3.4 1.9 2.8 5.1 3.9 4.7 5.5 4.7 4.9

* System installation.

1 Sheen.

2 Black floc or black flocks.
3 Floating floc, not typical free product.
4 Black material or floc identified at bottom of bailer or in multiple bails.
5 Black material or floc identified only after multiple bails at bottom.

6 Some tinting of groundwater, but no observed black floc or liquid.

7 Black tint or liquid but no sheen or smell.
8 No product, minor tint or some black flocs at bottom, petroleum smell.

Note: Only the vapor extraction (VE) wells had visible free product.
January through April 1998 were extremely rainy months with a very high water table.
Area was subject to flooding during heavy rain periods.
Free product measured in inches.
Beginning July 1999 a floating black floc was observed along with free product.

Beginning with the December 2000 sampling event, floating free product was no longer observed in the vapor extraction wells and only a floating black floc product was identified.

In April 2000, the floating floc was no longer present and a sinking black aquous material was observed.




TABLE 2-2

GROUNDWATER ANALYTICAL RESULTS USED TO EVALUATE THE AS/SVE SYSTEM
SITE 29 - CRASH CREW BURN PIT
MCALF BOGUE, NORTH CAROLINA

29GW02 29GW11
. Regulatory
Chemical Standard 4/24/94 9/7/197 10/17/97 4/2/98 7/20/98 8/24/99 9/7/197 10/17/97 4/2/98 7/20/98
Benzene 1.0M 86 ugll 19.0 ug/l 1.4 ug/l <1 ug/l <1 ug/l <1 ugll <5 ugll <1 ug/l <1 ug/l <1 ug/l
Ethylbenzene 20 38 ugll 31.0 ugl <1 ug/l <1 ug/l <1 ug/l <1 ug/l 15.0 ugll <1 ug/l <1 ug/l <1 ug/l
Toluene 1,000 <1 ugll <5 ug/l <1 ugll <1 ugll <1 ugll <1 ugll 13.0 ugl/l <1 ugll <1 ugll <1 ugll
Xylenes, Total 530 ™M 134 ugll 94.0 ugl <1 ug/l <1 ug/l <1 ug/l <1 ug/l 4.0 ug/l <1 ug/l <1 ug/l <1 ug/l
29GW03 29GW10 29GW01 29GW08
Chemical R:g::'j::;y 4/24/94 7/20/98 4/24/94 7120/98 8/24/99 4/24/94 8/24/99 4/24/94 8/24/99
Benzene 1.0 0.3 ug/l <1 ug/! 7.6 ug/l 13.0 ug/l 2.9 ugll <1 ug/! <1 ug/! <1 ug/! <1 ug/!
Ethylbenzene 290 <1 ugl <1 ug/l 0.6 ugl/l 0.8 ug/l <1 ug/l 7.6 ugll <1 ug/l <1 ug/l <1 ug/l
Toluene 1,000"? <1 ug/! <1 ug/! 0.4 ug/l <1 ug/ <1 ug/l <1 ug/l <1 ug/l <1 ug/! <1 ug/l
Xylenes, Total 530" <1 ugl/l <1 ugll 6.6 ugl/l 2.7 ugll <1 ug/l 9.3 ug/l <1 ug/l <1 ugll <1 ugll

All analytical data are contained in Appendix A.

Bold = Detected value.

Results for 4/94 are from samples collected before installation and operation of the AS/SVE system.
1 North Carolina State Groundwater Standard.

2 Federal Primary Maximum Contaminant Level (MCL).



TABLE 2-3

AIR ANALYTICAL RESULTS
SITE 29 - CRASH CREW BURN PIT
MCALF BOGUE, NORTH CAROLINA

9/12/97

Analyte SVE Only 10/3/97 11/20/97 12/18/97 1/27/98"
Oxygen 15.0 % 20 % 23 % 17 % 22 %
Carbon dioxide 3.40 % 1 % 0.35 % 4.1 % 0.048 %
Benzene 1500 ppb 45 ppb <6.9 ppb 29 ppb <6.7 ppb
Toluene <68 ppb <24 ppb <6.9 ppb <6.9 ppb <6.7 ppb
Ethylbenzene 3400 ppb 140 ppb 12 ppb 45 ppb <6.7 ppb
m,p-Xylene 7400 ppb 380 ppb 50 ppb 160 ppb <6.7 ppb
o-Xylene 330 ppb <24 ppb <6.9 ppb 22 ppb <6.7 ppb

Analyte 2/19/98"" 4/1/98" 5/20/98 7/21/98 9/30/98%
Oxygen 22 % 21 % 21 % 16 % 12 %
Carbon dioxide 0.039 % 0.2 % 0.3 % 3 % 9.2 %
Benzene <0.67 ppb <3.6 ppb <0.68 ppb 44 ppb 14 ppb
Toluene <0.67 ppb <3.6 ppb 2 ppb <35 ppb <3.5 ppb
Ethylbenzene <0.67 ppb <3.6 ppb 1.4 ppb 66.0 ppb 30.0 ppb
m,p-Xylene <0.67 ppb 12 ppb 5 ppb 100 ppb 26 ppb
o-Xylene <0.67 ppb <3.6 ppb 2.6 ppb <35 ppb 8.7 ppb

Analyte 1/12/99 5/14/99 8/25/99 6/27/00 2/6/01
Oxygen 14 % 19 % 141% 17 % 21 %
Carbon dioxide 4.8 % 0.12 % 4.11% 3.8 % 0.49 %
Benzene <6.7 ppb <6.8 ppb 77|ppb 8.3 ppb <2.0 ppb
Toluene <6.7 ppb <6.8 ppb 170{ppb 61 ppb <2.0 ppb
Ethylbenzene 9.2 J ppb <6.8 ppb 73|ppb 9.2 ppb <2.0 ppb
m,p-Xylene 6.7 J ppb <6.8 ppb 80|ppb 15 ppb ) 3.5 ppb K
o-Xylene <6.7 ppb <6.8 ppb <24 |ppb NA NA

NOTE: Air samples shown on this table were collected between vacuum blower and first GAC unit.

Bold = Detected value.

1 January through April 1998 had exceptionally high water table. Vadoze zone screened area not fully represented and may
have provided false non-detections when considering the seasonal low full vadose zone as treatment area. March water

levels were still high.
2 AS unit was not operating, which explains the lower oxygen and higher carbon dioxide.

3 Total xylenes.
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PHOTOS 2-1
AIR SPARGING/SOIL VAPOR EXTRACTION SYSTEM
MCALF BOGUE FIELD, NORTH CAROLINA

Looking Northwest: AS/SVE system layout identifying location of transformer, discharge stack,
holding tank, and transformer lines
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AS/SVE system layout



PHOTOS 2-2

AIR SPARGING/SOIL VAPOR EXTRACTION SYSTEM
MCALF BOGUE FIELD, NORTH CAROLINA

Site layout looking west

Site layout looking east
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3.0 CURRENT SITE CONDITIONS

The AS/SVE system installed in September 1997 to address free product at Site 29 operated for 4 years
and, as identified in Section 2.0, was successful in eliminating the free product. The system was shut off
on September 10, 2001 before confirmation soil and groundwater samples were collected. These
samples were collected the week of October 1, 2001 to provide data to confirm the effectiveness of the
AS/SVE remedial system and provide a baseline for the proposed corrective action. The data collected is
intended to augment previously collected data and support the requirements provided in The
Groundwater Section Guidelines for the Investigation and Remediation of Soil and Groundwater for
Sources Other Than Petroleum Underground Storage Tanks (NCDENR, 2000).

3.1 SOIL

The confirmation soil samples were collected at locations 29SB19, 29SB20, 29SB21, and 29SB22 at
depth intervals of 1 to 3 feet and 4 to 6 feet. These are the same locations and depth intervals that were
sampled during operation of the AS/SVE system. Chain-of-custody records and soil sample log sheets
are provided in Appendix F. Soil samples were analyzed for the following parameters: BTEX (Method
8021), DRO and GRO (Modified Method 8015), and oil and grease (Method 9071A). The analytical
results were validated, and the results of the validation are provided in Appendix G. The analytical results

and a comparison to NCDENR action levels are provided in Table 3-1.

BTEX compounds were not detected in any of the soil samples at the detection limits that were obtained.
Some of the detection limits were elevated to a concentration above the action level. This occurred for
samples that required dilution because of interferences from high concentrations of GRO. DRO
concentrations exceeded the NCDENR action level (40 mg/kg) at all locations except 29SB20 and 29SB2
at depth intervals of 1 to 3 feet. GRO concentrations exceeded the NCDENR action level (10 mg/kg) at
all locations except 29SB20, 29SB21, and 29SB22 at depth intervals of 1 to 3 feet. All oil and grease
concentrations exceeded the NCDENR action level (250 mg/kg). The exceedances of action levels for
DRO, GRO, and oil and grease are consistent with the results for samples previously collected from 1997
to 1999.

As stated previously, this area is subject to flooding and has a generally high water table throughout the
year. The average depth to groundwater near the AS/SVE system is between 4 and 5 feet below the
ground surface (bgs). The depth to groundwater during the soil sampling event in October 1997 was
around 6.7 feet bgs (as shown in Table 2-1). During the April 1998 sampling event the area had localized
flooding and in August 1999 the depth to groundwater was approximately 6.6 feet bgs. During the last

sampling event in October 2001, the average depth to groundwater was reported at 4.9 feet bgs.

090109/P 3-1 CTO 0829
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Table 3-2 provides a comparison of the DRO, GRO, and BTEX results for samples collected between
1997 and 2001. For most locations, there is a general decrease in the concentrations for these analytes.
The heterogeneous nature of the soil contamination does not permit specific comparisons of
concentration trends. It was not possible to collect soil samples from the same exact locations for each
sampling event. Although many of the detection limits for BTEX exceed NCDENR action levels (see
Appendix G), soil contaminants are not currently detected in groundwater (see Section 3.2). All samples
except 29SB20 (1 to 3 feet) and 29SB21 (1 to 3 feet) were analyzed at a dilution because of interference

from the high concentrations of GRO in the samples.

3.2 GROUNDWATER

Groundwater samples were collected from monitoring wells 29GWO01 through 29GW04, 29GWO06 through
29GW08, 29GW10, and 29GW11 using low-flow and sampling methods. Some of these wells were also
sampled during operation of the AS/SVE system. Chain-of-custody records, low-flow purge data sheets,
groundwater sample log sheets, and well construction records are provided in Appendix F. Groundwater
samples were analyzed for the following parameters: BTEX (Method 8260B), DRO, GRO, halogenated
solvents, and nonhalogenated solvents (Methods 601 and 602), base-neutral extractable organics
(Method 625), and TAL metals (Method 6010B). The analytical results were validated, and the results of
the validation are provided in Appendix G. A summary of the positive analytical results and a comparison

to NCDENR groundwater quality standards are provided in Table 3-3.

BTEX compounds, halogenated solvents, and nonhalogenated solvents were not detected in any
groundwater sample. The only SVOCs detected were di-n-butyl phthalate (29GW02, 29GW07, and
29GW11), naphthalene (29GW10), and phenanthrene (29GW10). The detected concentrations of
di-n-butyl phthalate and phenanthrene were below the state regulatory standards. The naphthalene
concentration detected at location 29GW10 (28 ug/L) was higher than the state regulatory standard
(21 pg/L). Well 29GW10 is the most downgradient well. No trend in the naphthalene concentration can
be determined because previous groundwater samples were not analyzed for this compound.
Naphthalene was not detected in groundwater upgradient of or closer to the source area than well
29GW10.

Many metals were detected in groundwater; however, only iron and manganese were detected at
concentrations higher than the regulatory standards. Most detections of iron exceeded the state standard
(300 pg/L), including the concentrations at upgradient wells 29GW04 (1,240 ug/L) and 29GWO06
(2,680 ug/L). The highest iron concentration (14,900 pg/L) was detected at the most downgradient well
(29GW10). The only other location where the iron concentration exceeded upgradient values was well
29GWO01 (9,990 pg/L).

090109/P 3-2 CTO 0829
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Manganese concentrations exceeded the state standard (50 ug/L) at wells 29GWO01 (152 ug/L), 29GWO07
(58.9 ug/L), and 29GW10 (681 ug/L). These wells are downgradient of the source area.

090109/P 3-3 CTO 0829



TABLE 3-1

SOIL ANALYTICAL RESULTS (OCTOBER 2001)
SITE 29 — CRASH CREW BURN PIT
MCALF BOGUE, NORTH CAROLINA

Analyte NCDENR 29SB19 29SB20 29SB21 29SB22

Action | 1 _3feet |4—6feet| 1-3feet | 4—6feet | 1—3feet | 4—6feet | 4—6feet | 1—3feet | 4 — 6 feet
Level (duplicate)

BTEX (ug/kg)

Benzene 5.6 1,100 U 1,100 U 11U 270U 1.1U 260 U 260 U 53U 1,100 U

Ethylbenzene 240 1,100 U 1,100 U 11U 270 U 11U 260 U 260 U 53U 1,100 U

Toluene 7,000 1,100 U 1,100 U 11U 270 U 11U 260 U 260 U 53U 1,100 U

Xylenes 5,000 1,100 U 1,100 U 11U 270 U 11U 260 U 260 U 53U 1,100 U

TPH (mg/kg)

DRO 40 720 9,700 8.3 18,000 11U 3,800 3,500 150 8,900

GRO 10 6,400 11,000 011U 7,200 0.11U 1,600 2,200 8.9 11,000

Oil & Grease 250 768 3,410 506 8,410 443 1,920 1,830 548 4,100

Detection limits in exceedance of NCDENR action levels due to required dilution due to interferences from high concentrations of GRO in samples.
U - Not detected at value reported by laboratory.




TABLE 3-2

SOIL BTEX, DRO, AND GRO ANALYTICAL RESULTS (1997 TO 2001)
SITE 29 - CRASH CREW BURN PIT
MCALF BOGUE, NORTH CAROLINA

Depth Benzene | Ethylbenzene| Toluene | Xylenes DRO GRO
Location | (feet) Date (Lg/kg) (Mg/kg) (ug/kg) | (pg/kg) | (mg/kg) | (mg/kg)
NCDENR Action Level 5.6 240 7000 5000 40 10
29SB19 1-3 9/6/1997 12U 12U 12U 12U 370 3.1U
4/2/1998 11U 11U 11U 11U 320 65
10/4/2001 1100 U 1100 U 1100 U 1100 U 720 6,400
4-6 9/6/1997 2 160 11U 370 8300 2700
4/2/1998 12U 82 3 200 3700 880
10/4/2001 1100 U 1100 U 1100 U 1100 U 9700 11,000
29SB20 1-3 9/6/1997 11U 11U 11U 3 3.5U 6.7
4/2/1998 1300 U 1300 U 1300 U 1300 U 11,000 2500
8/25/1999 11U 120U 11U 11U 5800 14 U
10/4/2001 11U 11U 11U 11U 8.3 0.11U
4-6 9/6/1997 670 U 3000 670 U 7400 19,000 6200
4/2/1998 1400 U 17000 1400 U 14000 8900 2500
8/25/1999 120 U 120 U 120 U 120U 13,000 160
10/4/2001 270 U 270 U 270 U 270 U 18,000 7200
29SB21 1-3 9/6/1997 11U 11U 11U 11U 8200 300
4/2/1998 11U 11U 11U 11U 10,000 880
10/4/2001 11U 11U 11U 11U 11U 0.11U
4-6 9/6/1997 670 U 5100 670 U 19,000 29,000 8400
4/2/1998 1400 U 6700 1400 U 4,000 13,000 2600
10/4/2001 260 U 260 U 260 U 260 U 3800 1600
10/4/01 (dup)] 260 U 260 U 260 U 260 U 3500 2200
29SB22 1-3 9/6/1997 55 U 410 55 U 100 45,000 3100
9/6/97 (dup) | 110U 600 110 U 120 na na
4/2/1998 11U 11U 11U 11U 3200 500
8/25/1999 11U 11U 11U 11U 3000 28U
10/4/2001 53 U 53U 53 U 53U 150 8.9
4-6 9/6/1997 11U 11U 11U 11U 320 720
4/2/1998 1400 U 1400 U 1400 U 1400 U 13,000 3200
8/25/1999 110 U 630 110 U 210 7900 88
10/4/2001 1100 U 1100 U 1100 U 1100 U 8900 11,000

Detection limits in exceedance of NCDENR action levels due to required dilution due to interferences from
high concentrations of GRO in samples.

U - Not detected at value reported by laboratory.




TABLE 3-3

GROUNDWATER ANALYTICAL RESULTS (OCTOBER 2001)

SITE 29 - CRASH CREW BURN PIT

MCALF BOGUE, NORTH CAROLINA

Regulatory 29GW02

Analyte Standard | 29GWO01 | 29GW02 | (Dup) | 29GWO03 | 29GW04 | 29GW06 | 29GW07 | 29GW08 | 29GW10 | 29GW11
Di-n-butyl phthalate 700 10 U 10 U 2 10 U 10 U 10 U 2.7 10 U 10 U 2.6
Naphthalene 21 20U 10 U 10 U 10 U 10 U 10 U 10 U 10U 28 10 U
Phenanthrene 210 20U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1.2 10 U
Aluminum NA 211U 98 207 211U 211U 211U 211U 211U 78 211U
Arsenic 50 4 24U 24U 24U 6.4 24U 24U 24U 24U 24U
Barium 2,000 16.6 12.7 12 11.5 6.3 U 10.3 16.3 31.5 14.3 8.0
Cadmium 5 0.51U 0.63 0.51U 0.51U 0.51U 0.51U 0.51U 0.51 U 0.51U 0.51U
Calcium NA 96,400 [ 116,000 | 115,000 | 80,000 37,300 51,000 [ 105,000 | 94,900 39,800 [ 102,000
Chromium 50 0.74 U 1.1 0.74 U 0.89 0.74 U 1.0 0.74 U 0.74 U 0.74 U 0.74 U
Copper 1,000 24U 20.1 24U 24U 24U 24U 55.4 24U 24U 24U
Iron 300 9,990 205 360 302 1,240 2,680 2,610 61.5U 14,900 259U
Lead 15 25U 3.4 25U 25U 2.6 25U 25U 25U 25U 25U
Magnesium NA 3,590 10,300 10,900 2,290 498 1,390 6,760 3,990 961 6,100
Manganese 50 152 28.3 25.5 1.8 14.5 18 58.9 3.5 681 3.5
Potassium NA 1,270 1,020 1,020 925 481 748 438 U 2,020 818 556
Selenium 50 33U 3.3U 33U 4.3 33U 3.3U 33U 3.3U 33U 3.3U
Sodium NA 8,710 8,970 8,560 10,800 10,700 10,500 9,870 8,260 19,500 8,890
Vanadium NA 25U 3.0 25U 25U 25U 3.3 3.3 25U 25U 25U
Zinc 2,100 24U 225 24U 24U 24U 24U 43U 24U 24U 24U

Only those analytes which were detected are presented in this table.
Exceedances of regulatory standard are indicated in bold type.

NA - Standard not available.
U - Not detected at value reported by laboratory.
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4.0 PROPOSED CORRECTIVE ACTION

Free product at Site 29 has been eliminated by operation of an AS/SVE system and the only remaining
groundwater contaminant of concern (COC), based on the last groundwater sampling event, is
naphthalene. Although some, but not all, soil TPH concentrations have been reduced by operation of the
AS/SVE system, concentrations of DRO, GRO, and Oil and Grease still exceed state action levels. The
following sections describe the proposed groundwater alternative and evaluates and selects a preferred

alternative to address the soils.

41 GROUNDWATER CORRECTIVE ACTION ALTERNATIVE

Continued monitoring is the proposed groundwater alternative at Site 29. Quarterly sampling with
analysis for VOC and SVOC compounds is proposed to monitor groundwater. Except for the detection of
benzene at well 29GW10, BTEX compounds have not been detected in groundwater at the site since
August 1999. Analysis for VOCs is proposed to close out the site with respect to possible benzene
contamination. When VOC concentrations are below the regulatory standard for four consecutive
quarters, VOC analysis will be discontinued. Analysis for SVOCs based on the exceedance of
naphthalene is proposed. During the October 2001 sampling event, naphthalene was the only organic
compound detected in groundwater at a concentration higher than the regulatory standard. When all
concentrations are below the regulatory standard for four consecutive quarters, groundwater monitoring
will be discontinued. Annual analysis for manganese is also proposed. Although the detected
concentrations are higher than the regulatory standard and background (upgradient) concentrations, the
history of the site does not indicate that Site 29 is the source of manganese detected at concentrations
above the regulatory standard. Manganese was not a constituent present in materials used at the burn
pit but is a good indicator for monitoring natural attenuation processes. Manganese, however, should not

be treated as a primary contaminant at Site 29.

Based on the exceedance of naphthalene being isolated to the October 2001 sampling event and having
an anaerobic half-life of 258 days (Howard, 1991), it has been assumed that analysis of SVOCs will only
be required during the first year of monitoring. For cost estimating purposes, a conservative assumption
that groundwater monitoring will be conducted over a 5-year period was used (Appendix H). Volatile
organic contamination has not been identified in the last two groundwater sampling rounds (since August

1999); therefore, it is likely that the monitoring duration will be less than five years.
Four wells are proposed for the groundwater monitoring program, as shown in Figure 4-1. Well 29GW04

is located approximately 50 feet upgradient of the former burn pit. Well 29GWO02 is located within the

source area where the AS/SVE system was installed. In addition, this well had the highest BTEX
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concentrations based on previous sampling events. Well 29GWOQ09 is located approximately 175 feet
downgradient of the source area. This well was last sampled in 1994, and benzene and manganese
were detected at concentrations above state standards. Groundwater at this location has never been
analyzed for SVOCs. Well 29GW09 was not sampled in 2001 because it has become filled with silt. This
well will be abandoned, and a new well will be installed. Well 29GW10 is located approximately 200 feet

downgradient of the source area. This is the only well where naphthalene was detected in October 2001.

A cost estimate for the proposed corrective action of groundwater monitoring is also provided in
Appendix H. The estimated present worth cost to implement groundwater monitoring over a 5-year
period is $71,500.

4.2 SOIL CORRECTIVE ACTION ALTERNATIVES

The Remedial Investigation risk assessment conducted for the soils at Site 29, using current land use
conditions, identified no risks above the established EPA target risks (Halliburton NUS, 1995). However,
the level of TPH contamination in the soil still exceeds the cleanup requirements identified in the
Groundwater Section Guidelines for Investigation and Remediation of Soils and Groundwater for Sources
Other Than Petroleum Underground Storage Tanks (NCDENR, 2000). Therefore, the evaluation of

corrective action alternatives is appropriate.

The soil corrective action alternatives to be evaluated include:

e Limited action.

e Excavation and on-site land farming.

e Excavation and off-site disposal.

e Hot Spot excavation and off-site disposal.

e In situ enhanced biological treatment.

4.21 Limited Action

Under this alternative, no immediate action would be taken with regard to soil. The RI identified that
surface soils (0 to 1 foot deep) did not pose a threat to human health or the environment and subsurface
soils would not be disturbed under the current land use conditions. Site 29 is located within the restricted
zone of the active runway therefore any development of this area is prohibited. Additional institutional
controls such as land-use restrictions would be needed if the current land use changes or the property
was considered for sale or transfer. The land restrictions would remain in place until the established

cleanup levels were achieved through natural attenuation processes or other more aggressive actions.
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This alternative does not eliminate the potential impact of soils being a secondary source of
contamination for the groundwater; however, continued groundwater monitoring is also being proposed
under this CAP.

There would be no initial capital costs associated with this alternative, except for demobilization of the
existing AS/SVE system and site restoration. However, if the land use would change or the property
transferred or sold, then at that time the environmental conditions of the property would need to be
reevaluated to determine if contamination still exists, and if necessary, land use restrictions would need to

be imposed and enforced.

The cost estimate for this alternative is provided in Appendix H. The initial cost associated with
demobilization of the AS/SVE system and restoration of the site is estimated to be $8,900. If formal deed
restrictions would be required due to a change in the land use, then the cost to implement this alternative
would be $18,700.

4.2.2 Excavation and On-Site Landfarming

Under this alternative, it is assumed that 3,560 cubic yards (cy) of petroleum-contaminated soil would be
excavated and treated on-site via landfarming. Landfarming is a bioremediation process that is typically
performed in above-ground biotreatment cells. The process requires tilling of the soil with the addition of
water and nutrients to promote oxygen supply and microbial activity. A landfarming application area has
been identified at Bogue Field and the NCDENR, Division of Waste Management, Wilmington Regional
Office has granted permission, under permit # SR0800001, to conduct landfarming operations within the

designated areas.

The permit requires that specific criteria be followed including notifications, documentation, and operating
procedures. Some of the criteria identified in the permit could not be conducted because of the location
of the treatment area with regard to the active runway, specifically the seeding and re-seeding efforts
which attract geese and other grazing foul that pose hazards to aircraft. These issues would need to be

discussed with NCDENR and a variance granted prior to implementation of this alternative.

For the purpose of evaluating alternatives, the extent of TPH contamination, as identified in the RIl, was
used to determine the volume of soil to be excavated and treated. As shown in Figure 4-2, the area of
impacted soil is divided into shallow (1 to 3 feet) and deep (3 to 11 feet) soils. The depth to groundwater
averages approximately 5 feet bgs. The proposed excavation will extend to 1 foot below the water table
or approximately 6 feet bgs. Based on this information, approximately 3,560 cy of soil would require
excavation. The clean soil above the deeper impacted soil will be stockpiled separately and used as

backfill. The potentially impacted material, approximately 3,000 cy, will be transported directly to the on-
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site treatment area located within a quarter of a mile from the excavation. Confirmation sampling would
be conducted at the sides of the excavation to verify all contaminated soil is removed. It is assumed 12
soil samples would be collected (three samples from each of the four sidewalls). It is assumed that
landfarming will require 1 year to remediate the impacted soils. If acceptable, the excavation will remain
open until the soils that are remediated by landfarming are returned to the excavated area. If it is not
acceptable to leave the excavation open for an extended time, then 3,000 cy of backfill would be acquired
and used to fill in the excavation, and the remediated landfarmed soils would be used as additional cover

or transported to another location as fill material.

The operating procedures for the proposed landfarming are contained in the Land Application Permit
Report (Agra Environmental, 2000). The following is a brief summary of the permit requirements to assist

in evaluation of this alternative.

Notification of the NCDENR, Wilmington Regional Office is required at least 48 hours prior to the initial
application of contaminated soil to allow inspection of the facility. Any variances from the permit must be

granted and documented prior to implementation of field efforts.

The soils to be landfarmed at this location must pass Toxicity Characteristic Leaching Procedure (TCLP)
criteria using EPA SW-846/Method 1311 for metals. Records shall be kept for a minimum of 3 years from
receipt of the contaminated soils. The soil shall be determined to be remediated when the NCDENR
action levels of less than 10 ppm GRO (Method 5030), 40 ppm DRO (Method 3550), and 250 ppm Oil
and Grease (Method 9071) have been achieved. Once these levels are achieved, the soil can be
returned to the excavated area for use as backfill. Soil samples will be collected semi-annually to

determine when the action levels have been achieved.

The operation of the on-site landfarm requires the application area to be properly maintained at all times
and includes the prevention of surface run off. During placement of the soils, an adequate amount of lime
shall be applied to maintain a proper pH level. The lime and contaminated soils shall be incorporated into
the top 6 to 8 inches of native soil (by tilling or disking) within 24 hours of application. The permit
identifies that to ensure sufficient oxygen is provided for biodegradation, the soil is to be tilled at 6 month
intervals. Organic matter may be incorporated during the tilling process. Nutrients (nitrogen and/or
phosphorus fertilizers) shall be added as needed. The permit identifies that a vegetative cover be
established within 30 days of application or re-tilling. However, seeding and possibly tilling requirements
will need to be waived so as not to attract various species of birds into the flightline. This issue would

need to be addressed prior to selection of this alternative.
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As part of the operation of the landfarm, sampling and reporting of groundwater results from the seven
groundwater monitoring wells previously installed at the landfarm facility will be conducted on a semi-
annual basis. The samples will be tested for VOCs and SVOCs. A minimum of two soil samples per
acre, (or application area, whichever is less) shall be collected every 6 months and analyzed using EPA
Methods 5030/3550/9071 for petroleum wastes. Each sample shall be comprised of a composite of six
primary samples. Adequate inspection and maintenance will be required to ensure compliance with
applicable state, federal, or local laws and regulations. An annual report is to be prepared and submitted

as part of the operation of the on-site landfarm.

The cost estimate for this alternative is provided in Appendix H. The total present worth cost to

implement this alternative is $183,000.

4.2.3 Excavation and Off-Site Disposal

Excavation and off-site disposal is a widely used and easily implemented method for addressing
petroleum contaminated soil. Under this alternative, it is assumed that 3,560 cy of soil would be
excavated, and a portion would require disposal at an approved off-site disposal facility. This alternative
would include the use of screening instrumentation, such as organic vapor analyzers (OVAs) or other field
screening techniques, to help identify the limits of excavation and to assist in segregating soils for off-site
disposal or use as backfill. Fixed-base laboratory analysis would be conducted to confirm the results of
the field screening efforts. Soils determined to exceed the soil action levels identified in the NCDENR
groundwater section guidelines of 10 ppm GRO (Method 5030), 40 ppm DRO (Method 3550), and
250 ppm Oil and Grease (Method 9071) would be transported offsite. Excavated soils that are below
these action levels would be used as backfill material. Confirmation sampling would be conducted at the
sides of the excavation to verify all contaminated soil is removed. It is assumed 12 confirmation soil

samples would be collected (three soil samples from each of the four sidewalls).

The limits of excavation, as shown in Figure 4-2, would be the same as discussed in the landfarming
excavation alternative. Based on this information approximately 3,560 cy of soil will require excavation.
The clean surface soil, approximately 560 cy, would be stockpiled separately for use as backfill. The
impacted material would be field screened and segregated into 100 cy stockpiles based on the field
results. Soil samples from each of the stockpiles would be collected and analyzed by a fixed-base
laboratory using EPA Methods 5030/3550/9071. It is assumed that three samples would be required from
each of the 30 stockpiles. For estimating purposes it is assumed that one third of the stockpiles would
not exceed the action levels and could be used as backfill and the other two thirds would require off-site
disposal. The estimated 2,000 cy of soil requiring off-site disposal would require TCLP testing to
determine if it is hazardous and therefore requiring disposal in a Subtitle C landfill. If not hazardous, the

soil can be accepted by a Subtitle D landfill or other similar disposal facility. It is assumed that the soil will
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be disposed as non-hazardous. Approximately 2,000 cy of clean backfill would be required to replace the

soil removed from the site.

The cost estimate for this alternative is provided in Appendix H. The total present worth cost to

implement this alternative is $299,000.

424 Hot Spot Excavation and Off-Site Disposal

The RI risk assessment conducted for the soils at Site 29, using current land use conditions, identified no
risks above the established EPA target risks. However, there are relatively high levels of TPH
contamination in the soil. Even though the current land use scenario is not expected to change, it still
may be appropriate to remove the higher levels of contamination and allow the lower levels of
contamination to be remediated through natural processes. The Hot Spot contamination appears to be
limited to the immediate area of the former burn pit. Hot Spot excavation and off-site disposal is an easily

implemented method for addressing petroleum contaminated soil.

Under this alternative, it is assumed 500 cy of soil would be excavated and hauled offsite to an approved
disposal facility. This alternative would use field screening instrumentation, such as OVAs or other field
screening techniques, to determine the limits of excavation. If necessary, fixed base laboratory analysis
would be conducted to confirm the results of the field screening efforts and confirmation sampling
conducted at the sides of the excavation to identify level of contamination remaining at the site. For
costing purposes, it is assumed 12 confirmation fixed base laboratory soil samples would be collected

(three samples from each of the four sidewalls).

The limits of excavation would be determined during the excavation activities or determined prior to
conducting the excavation by collecting pre-excavation samples. Prior to implementation of these
alternatives, the field screening instrumentation and Hot Spot action levels will need to be agreed upon.
The estimated 500 cy of soil requiring off-site disposal would require TCLP testing to determine if it is
hazardous and therefore requiring disposal in a Subtitle C landfill. If not hazardous, the soil can be
accepted by a Subtitle D landfill or other similar disposal facility. It is assumed that the soil will be
determined non-hazardous. Approximately 500 cy of clean backfill would be required to replace the soil

removed from the site.

The cost estimate for this alternative is provided in Appendix H. The total present worth cost to

implement this alternative is $95,100.
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4.2.5 In situ Enhanced Biological Treatment

This alternative would use the existing AS/SVE system wells as a mechanism to inject nutrients into the
ground to promote the biological degradation of the petroleum contamination. This technology would

employ the use of gas and vapor phase constituents to treat both the saturated and unsaturated soils.

Under this alternative both the AS wells and the SVE wells would be used to inject a mixture of air, nitrous
oxide, vapor phase triethyl-phosphate (TEP), and propane into the subsurface to enhance the natural
aerobic and co-metabolic processes by stimulating the growth of naturally occurring microbes. The
microbes, or the enzymes they produce, would break down the contaminants contained in the soil. A
specialized vendor would be contracted to design and implement the injection of the air mixture to ensure

that a proper ratio of oxygen:nitrogen:phosporous:carbon is introduced and maintained.

The treatment system would consist of a mobile treatment unit. The unit includes an air compressor
delivery system, air stream additives, automated manifold, valves, and controls. Flexible high-pressure
hoses would connect the treatment unit to the 16 existing system wells. The treatment area would be
divided into three zones and the vapor injection rotated to each zone on an 8 hours per day, 7 days per
week basis. The system would be equipped with timers to direct the flow to the various zones, and
automated alerts would have the ability to notify designated personnel if the system went off line or any
other problem occurred. Monthly site visits would be conducted to replenish the supplies and conduct

any necessary adjustments and maintenance. Quarterly oversight efforts would include soil sampling.

The time to achieve the action levels identified in the Groundwater Section Guidelines for Investigation
and Remediation of Soils and Groundwater for Sources Other Than Petroleum Underground Storage
Tanks (NCDENR, 2000) was obtained from a specialized vendor experienced in using this technology at
sites with similar contamination and geology. The vendor estimated the action levels could be achieved
in less then 18 months. The soil would be tested on a semi-annual basis to determine the effectiveness
of the treatment. The soil shall be determined remediated when the NCDENR action levels of less than
10 ppm GRO (Method 5030), 40 ppm DRO (Method 3550), and 250 ppm Oil and Grease (Method 9071)
have been achieved. For estimating purposes it is assumed the same soil testing required by the on-site
landfarming operation will be required for this alternative. Therefore, two soil samples comprised of a
composite of six primary samples shall be collected every 6 months and analyzed using EPA Methods
5030/3550/9071. Once it has been established that the soils have successfully been remediated, the
treatment system will be demobilized and the system wells properly abandoned for final closure of the

site.

The cost estimate for this alternative is provided in Appendix H. The total present worth cost to

implement this alternative is $172,000.
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4.3 COMPARISON OF SOIL CORRECTIVE ACTION ALTERNATIVES

Table 4-1 provides a comparison of the proposed soil corrective action alternatives. All of the alternatives
presented are technically feasible and relatively easy to implement. The limited action alternative will
leave contamination in place while the other alternatives will actively remediate the contaminated
material. The excavation alternatives will only remove impacted soil to 1 foot below the water table, while
the enhanced bioremediation alternative has the ability to address contamination above and below the

water table.

4.4 PROPOSED CORRECTIVE ACTION

Based on current site conditions, the level of soil contamination, the successful removal of free product by
the AS/SVE system, and the current and anticipated use of this site, the proposed corrective action is

groundwater monitoring and soil excavation with off site disposal.

Groundwater monitoring will be conducted quarterly for VOCs and SVOCs until four consecutive results
below the NCDENR Action Levels are achieved. If the action levels are not achieved during the first year
of monitoring then annual groundwater monitoring shall be conducted. More frequent monitoring may be
conducted once action levels are achieved. Monitoring for manganese will be conducted annually until
action levels for VOCs and SVOCs are achieved. The initial round of groundwater monitoring will be
conducted at four existing groundwater monitoring wells, one upgradient (29GWO04), one in the area of
the former burn pit (29GW02), and two downgradient (29GW09 and 29GW10).

Soil removal will be conducted to excavate petroleum contamination that exceeds the NCDENR Action
Levels.

The AS/SVE system will be demobilized and the system wells abandoned in accordance with state
requirements. Any monitoring well that is damaged or destroyed during the soil removal activities will not
be replaced unless it is needed for the monitoring program. Any monitoring well that is damaged will be

properly abandoned in accordance with state requirements.
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SOIL CORRECTIVE ACTION ALTERNATIVES

SITE 29 — CRASH CREW BURN PIT
MCALF BOGUE, NORTH CAROLINA

PAGE 1 OF 3
Soil Corrective Process Feasibility Limitations Present Worth
action Cost
Alternative
Limited Action No action with regard to soil would This alternative is technically Current land use must be $8,900t"
be required; however, if the land feasible and easily maintained or deed restriction
use changed or the property were implemented. applied.
subjected to lease or transfer, then
deed restrictions would need to be Contaminated soil above
invoked. NCDENR Action Levels would
remain in place. This will be
considered a potential secondary
source for groundwater
contamination. Would be
addressed under the groundwater
monitoring alternatives.
Excavation and Approximately 3,560 cy of soil This alternative is technically Variances to the landfarming $183,000

On-Site
Landfarming

would require excavation. Impacted
soil above the NCDENR Action
Levels would be treated on site at a
permitted landfarming site and then
used as backfill. Excavated soil
below the NCDENR Action Levels
would be used as backfill.

feasible. Excavation of soil is
easily implemented.

Landfarming operations require
a greater level of effort than off-
site disposal.

permit to eliminate the seeding
requirements would be required.
Tilling operation would need to be
evaluated.

Operation of the landfarm for
approximately 1 year would be
required.

Excavation would only be
conducted to 1 foot below water
table. Deeper contaminated soil
below the water table may
remain.
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SOIL CORRECTIVE ACTION ALTERNATIVES

SITE 29 — CRASH CREW BURN PIT
MCALF BOGUE, NORTH CAROLINA

PAGE 2 OF 3
Soil Corrective Process Feasibility Limitations Present Worth
action Cost
Alternative
Excavation and Approximately 3,560 cy of soil This alternative is technically Increased truck traffic associated | $299,000
Off-Site Disposal | would require excavation. Soll feasible and easily with the hauling of excavated
would be segregated on site using implemented. material and site restoration
field screening and confirmation activities.
fixed-base laboratory analysis.
Soils would be seperated into clean Excavation would be conducted
soils (below the NCDENR Action to 1 foot below water table.
Levels) and contaminated soils Deeper contaminated soil below
(above the NCDENR Action the water table may remain.
Levels). Clean soil would be used
as backfill and the contaminated
soils would be transported off site
for disposal.
Hot Spot Approximately 500 cy of soil would | This alternative is technically Increased truck traffic associated | $95,100

Excavation and
Off-Site Disposal

require excavation. Soil removal
would be determined using field
screening instrumentation. The
contaminated soils would be
transported off site for disposal.

Natural processes would be relied
upon to remediate contamination
left behind.

Field screening techniques and
action levels need to be agreed
upon.

feasible and easily
implemented.

with the hauling of excavated
material and site restoration.

Excavation could be conducted to
1 foot below water table. Deeper
contaminated soil would not be
removed and below the water
table may remain.
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SOIL CORRECTIVE ACTION ALTERNATIVES

SITE 29 — CRASH CREW BURN PIT
MCALF BOGUE, NORTH CAROLINA

PAGE 3 OF 3
Soil Corrective Process Feasibility Limitations Present Worth
action Cost
Alternative
Insitu Enhanced The existing AS/SVE system wells This technology has proven to Treatment area limited to extent $172,000
Bioremediation would be used as a mechanism to be technically feasible. of existing AS/SVE wells. If
inject nutrients into the saturated contamination exists beyond
and unsaturated zones to promote | The existing AS/SVE makes reach of system then additional
biological degradation. this system easy to implement; | injection wells may need to be
however, this alternative installed.
requires the operation of a
vapor injection system for Unlike the excavation
approximately 18 months. alternatives, treatment of
contaminated soils in the
saturated zone are applicable
with this alternative.
Injection permits from state may
be required.
1 Limited action would include only the demobilization and site restoration at an estimated cost of $8,900. If deed restrictions were required

then the total cost of implementing this alternative would be $18,700.
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SITE 29 ‘UE FIELD
GROUNDWATER. .LYTICAL RESULTS
PAGE 1 OF 20
LOCATION 29GWO01 [ 29GWO1 | 29GWO01 | 29GWO1 29GWO01 29GWO01 29GW02 | 29GW02 | 29GW02 | 29GW02 29GW02 | 29GWO02 29GW02 29GW02
SAMPLE 29GWO01 | 29GWO01-1] 29GWO01-2 [ 29GW01-3| S29GW01-04 [ S29-MW01-05] 29GW02 |29GW02-D | 20GW02-1 20GW02-2 | 20GW02-2-D | 20GW02-3 [ S29GWM02-01 | S20GWM02-02
MATRIX Gw GW GW GW GW GW GW GW GW GW GW GW GwW GW
SAMPLE DATE 10/22/1991| 7/24/1993 | 12/13/1993| 4/24/1994 | 8/24/1999 10/2/2001 | 10/22/1991] 10/22/1991] 7/25/1993 | 12/14/1993| 12/14/1993 | 4/24/1994 9/7/1997 10/17/1997
Volatile Organics (ug/L)
1,1,1-TRICHLOROETHANE 13 U 10 U
1,1,2,2-TETRACHLOROETHANE 03 U 10 U
1,1,2-TRICHLOROETHANE 02 U 10 U
1,1-DICHLOROETHANE 07U 10 U
1,1-DICHLOROETHENE Y 10U
1,2-DIBROMOETHANE 1U
1,2-DICHLOROBENZENE iU
1,2-DICHLOROETHANE 03 U 10
1,2-DICHLOROPROPANE 04 U 10
1,3-DICHLOROBENZENE iU
1,4-DICHLOROBENZENE iU
2-BUTANONE 10 UR
2-HEXANONE 10 UR
4-METHYL-2-PENTANONE 10U
ACETONE 10 UJ
BENZENE 10U 2U 1U 1U 1 U iU 86 J 88 57 J 1000 U 1000 U 86 J 19 14
BROMODICHLOROMETHANE iU 10 U
BROMOFORM 1 U 10 U
BROMOMETHANE 1U 10 U
CARBON DISULFIDE 10 U
CARBON TETRACHLORIDE 1U 10U
CHLOROBENZENE tu 10 U
CHLORODIBROMOMETHANE 09 U 10 U
CHLOROETHANE 1 U 10 U
CHLOROFORM 05U 10 U
CHLOROMETHANE 08 U 10 U
CiS-1,2-DICHLOROETHENE 05U
CIS-1,3-DICHLOROPROPENE iU 10 U
DICHLORODIFLUOROMETHANE iU
ETHYLBENZENE 10 1.2 UJ 1.1 76 J 1 U 1U 40 J 35 23 J 1000 U 1000 U 38 J 31 1 U
M+P-XYLENES 0.44 UJ 1 U 88 J 1J 1000 U 1000 U 110
METHYLENE CHLORIDE 1 U 10 UJ
O-XYLENE 0.26 UJ 1 U 048 J 26 J 1000 U 1000 U 24 J
STYRENE 10 U
TETRACHLORQETHENE 03U 10 U
TOLUENE 10 U 0.84 UJ 1 U 1U 1U 1U 34 3J 1.1 UJ 1000 U 1000 U 1 U 5U 1U
TOTAL 1,2-DICHLOROETHENE iU 10U
TOTAL XYLENES 5 1U iU 210 J 190 94 iU
TRANS-1,2-DICHLOROETHENE 05 U
TRANS-1,3-DICHLOROPROPENE 1U 10 U
TRICHLOROETHENE 1U 10 U
TRICHLOROFLUOROMETHANE 1 U
VINYL CHLORIDE 1y 10U
Semivolatile Organics (ug/L)
{1,2,4-TRICHLOROBENZENE | 11U ] | | [ tou | 85U T 55U




SITE 29 - BOGUE FIELD
GROUNDWATER ANALYTICAL RESULTS

PAGE 2 OF 20
LOCATION 29GW01 | 29GWO1 | 29GWO01 | 29GWO1 29GWO01 29GW01 29GW02 | 29GW02 | 29GW02 | 29GWO02 | 29GW02 | 29GW02 20GW02 29GW02
SAMPLE 20GWO1 | 29GW01-1] 20GW01-2 | 29GW01-3| S20GW01-04 | S29-MW01-05| 29GW02 [ 29GWO02-D | 20GW02-1| 290GW02-2 | 29GW02-2-D | 20GW02-3 | S29GWM02-01| S29GWM02-02
MATRIX GW GW GW GW GW GW GwW GW GW GW GW GW GW GW
SAMPLE DATE 10/22/1991 7/24/1993 | 12/13/1993 | 4/24/1994 | 8/24/1999 10/2/2001 | 10/22/19911 10/22/1991 7/25/1993 | 12/14/1993] 12/14/1993 | 4/24/1994 9/711997 10/17/1997
1,2-DICHLOROBENZENE 11 U 10 U 5U 5U
1,2-DIPHENYLHYDRAZINE 10V
1,3-DICHLOROBENZENE i1y 10U 5U 5U
1,4-DICHLOROBENZENE 11y QU 5U 54U
2,2-0XYBIS(1-CHLOROPROPANE) 1y 10 U 5U 5U
2,4,5-TRICHLOROPHENOL 28 U 12U 12U
2,4,6-TRICHLOROPHENOL 11y 10U 5U 5U
2,4-DICHLOROPHENOL i1 U 10 U 5U 5U
2,4-DIMETHYLPHENOL 11y 10 U 5U 5U
2,4-DINITROPHENOL 28 U 50 U 12 U 12 U
2,4-DINITROTOLUENE 11U iou 5U 5U
2,6-DINITROTOLUENE 1My 10V 5U 54U
2-CHLORONAPHTHALENE 11 U 10 U 5U 5U
2-CHLOROPHENOL i1y 10U 5U 5U
2-METHYLNAPHTHALENE 16 5 UJ 72J
2-METHYLPHENOL 1nu 5U 5U
2-NITROANILINE 28 U 12 U 12U
2-NITROPHENOL 11 U 10 U 5U 5U
3,3-DICHLOROBENZIDINE 11U 20U 5U 5U
3-NITROANILINE 28 U 12U 12 U
4 6-DINITRO-2-METHYLPHENOL 28 U 50 U 12U 12U
4-BROMOPHENYL PHENYL ETHER 1y 10 U 5U 5U
4-CHLORO-3-METHYLPHENOL 11U 10 U 5U 5U
4-CHLOROANILINE 11U 5V 5U
4-CHLOROPHENYL PHENYL ETHER 11U 10 U 5U 5U
4-METHYLPHENOL 11y 5U 5U
4-NITROANILINE 28 U 12 U 12U
4-NITROPHENOL 28 UR 50 U 12 UR 12 UR
ACENAPHTHENE 11U 10 U 5U 5U
ACENAPHTHYLENE 11y 10U 54U 5U
ANTHRACENE 11U 10U 5U 5U
BENZIDINE 50U
BENZO(A)JANTHRACENE 11 u 10 U 5U s5U
BENZO(A)PYRENE 11U 10U 5U 5U
BENZO(B)FLUORANTHENE 11U 10 U 5U 5U
BENZO(G,H,)PERYLENE 11U 10U 5U 5U
BENZO(K)FLUORANTHENE 11U 10U 5U 5V
BIS(2-CHLOROETHOXY)METHANE i1y 10U SV 54U
BIS(2-CHLOROETHYL)JETHER 11U 10U 5V 5U
BIS{2-CHLOROISOPROPYL)ETHER
BIS{2-ETHYLHEXYL)PHTHALATE 560 UJ 10U 5U 72 U
BUTYL BENZYL PHTHALATE 11U 10U 5U 5U
CARBAZOLE 1y 5U 5U
CHRYSENE 11U ou 5U 5U
DI-N-BUTYL PHTHALATE 11U o0u 5U 5U
DI-N-OCTYL PHTHALATE 47 UWJ v 5V 5U




SITE 2¢ GUE FIELD
GROUNDWATEEF.  ALYTICAL RESULTS
PAGE 3 OF 20
LOCATION 29GWO01 | 29GWO1 | 20GWO01 | 29GWO01 | 29GWO1 29GW01 20GW02 | 29GWO02 | 29GW02 | 29GW02 | 29GW02 | 20GWO02 29GW02 29GW02
SAMPLE 20GWO01 | 29GWO1-1| 20GW01-2 | 29GW01-3| S29GW01-04 | S29-MWO01-05| 29GW02 | 20GW02-D | 29GW02-1| 29GW02-2 | 20GW02-2-D | 29GW02-3 | S20GWMO02-01 | S29GWM02-02
MATRIX GW GW GW GW el] GW GW GwW GwW GW GW GW GW GW
SAMPLE DATE 10/22/1991] 7/24/1993 | 12/13/1993| 4/24/1994 | 8/24/1999 10/2/2001 | 10/22/1991] 10/22/1991] 7/25/1993 | 12/14/1993 ! 12/14/1993 | 4/24/1994 9/7/1997 10/17/1997
DIBENZO(A,H)ANTHRACENE 11U 10U 5U 5y
DIBENZOFURAN 11U 3J 5 UJ
DIETHYL PHTHALATE 11 Ud 10 U 5U 5U
DIMETHYL PHTHALATE 11y 10 U 54 54
FLUORANTHENE 1u 10 U 5U 5U
FLUORENE 11U 10 U 5U 54U
HEXACHLOROBENZENE 11 U 10U 5U 5U
HEXACHLOROBUTADIENE 11U 10 U 5U 5U
HEXACHLOROCYCLOPENTADIENE 11U 10 U 5U 5U
HEXACHLOROETHANE 11U iou 5 U 5U
INDENO(1,2,3-CD)PYRENE 11 U 10 U 5 U 5U
ISOPHORONE 11y 10 U 5U 5U
N-NITROSO-DI-N-PROPYLAMINE 11U 10 U 5U 5U
N-NITROSODIMETHYLAMINE 10 U
N-NITROSODIPHENYLAMINE 11U 10 U 5U 5U
NAPHTHALENE 46 10U 170 180
NITROBENZENE 11 U 10 U 5U 5U
PENTACHLOROPHENGL 28 U 50 U 12 U 12 U
PHENANTHRENE 11 U 10 U 08 J 5 UJ
PHENOL 11U 10 U 5 U 5U
PYRENE 11U 10 U 5U 5U
Petroleum Hydrocarbons (mg/L)
[FOTAL PETROLEUM HYDROCARBONS | 13U | 05U | | 564 40 J ] | 1
Total inorganics (ug/L)
ALUMINUM 7400 J 53 U 154 UJ | 235 UJ PAREY 2480 2030 55.3 UJ 42 U 2V RV
ANTIMONY 14 U 17 UJ 16 UJ 17 UJ 24 U 14 U 14U 17 UJ 16 UJ 16 UJ 17 U
ARSENIC 20.2 9.4 UJ 6.6 7.9 4.0 44.2 444 29.6 58.2 578 928 R
BARIUM 41.9 218 UJ 21.7 16.7 16.6 33.3 32 37.8 39.9 38 15.4
BERYLLIUM iU iU 1 U 1 U 017 U 1 U 1U 1U 1U 1 U 1 U
CADMIUM 1U 2 U 2U 2V 051 U 1 UJ 1 UJ 2U 25 2.9 2 U
CALCIUM 103000 | 101000 94800 103000 96400 119000 113000 | 144000 | 129000 123000 119000
CHROMIUM 22 8 U 8 Uy 6 UJ 074 U 1.7 114 8 U 8 U 8 U KIRY)
COBALT 6.1 6 UJ 3Uu 8 U 29 U 7.3 6 6y RY 3 U 8 U
COPPER 134 9 U 3y 3U 24 U 75 12.2 Y 3y 3y 3 W
IRON 39800 19400 16800 21300 9990 56200 56400 26500 40200 40700 76800 J
LEAD 134 J 1 U 1 U 1 Ud 25 U 9.6 J 132 J 1U 1.4 UJ 1.6 UJ 2J
MAGNESIUM 2980 UJ 2160 2410 2510 3590 5600 6180 3730 3830 3910 5190 J
MANGANESE 203 196 177 200 152 416 426 155 139 J 139 J 568
MERCURY 02 U 02 U 02 U 02 U 0.07 U 02 U 0.2 U 02 U 02 U 02 U 02 U
NICKEL 11.2 7 UJ 5U 5U 104 U 6 U 6 U 7 U 5U 5U 5.1
POTASSIUM 3130 UJ 2060 1560 1360 1270 11200 14000 4140 9320 J 9500 J 11800
SELENIUM 1 W 1 U 1 U 1UJ 33U 1 U 1 U 1 UJ 1 U 1 U 1 U
SILVER 2 U 5 UJ 4 U 3 U 0.80 U 2V 2U 5U 4 U 4U 3 U
SODIUM 4440 5540 UJ 6490 5450 8710 6620 J 7440 J 5310 7030 7080 7460
THALLIUM 1U 2 U 1U 1.1 UJ 5.7 U 1 U 1U 2 U 1 UJ 1 UJ 1 UJ
VANADIUM 344 5U 4 U 3y 25 U 124 J 764 54U 4 U 4 U 3y




SITE 29 - BOGUE FIELD
GROUNDWATER ANALYTICAL RESULTS

PAGE 4 OF 20
LOCATION 29GWO01 | 29GW01 | 29GWO1 | 29GW01 | 20GWO1 29GwWot 20GW02 | 29GW02 | 20GW02 | 29GW02 | 29GW02 | 29GWO2 29GW02 29GW02
SAMPLE 20GWO! | 20GW01-1| 29GW01-2 | 20GW01-3| S20GW01-04 | $29-MW01-05] 29GW02 | 29GW02-D | 20GW02-1| 20GW02-2 [ 20GW02-2-D  20GW02-3 $29GWM02-01 | S29GWM02-02
MATRIX Gw GwW GW GW GW GW GW GW GW GW GW GW GW GW
SAMPLE DATE 10/22/1991 | 7/24/1993 | 12/13/1993 | 4/24/1994 | 8/24/19%9 10/2/2001 | 10/22/1991] 10/22/1991 | 7/25/1993 | 12/14/1993| 12114/1993 | 4/24/1994 | 9/7/1997 10/17/1997
ZINC 39 J 2 uJ 405 UJ | 34 UJ 24 U 144 UJ [ 129 UJ | 39 UJ | 114 U 12 UJ 39.9
Dissolved inorganics (ugil)
ALUMINUM 11 UJ 53 U 127 UJ | 231 UJ 11U 11U 719 UJ 42 U 2U 30U
ANTIMONY 14 U 17 UJ 16 Ud 17 U 14 U 14 U 17 UJ 16 UJ 16 UJ 17 U
ARSENIC 29 99 uJ 8.2 76 26.1 296 29.2 55.7 55.3 855 R
BARIUM 235 21U [ 221 W 16.5 25.1 275 36.5 411 385 14.6
BERYLLIUM 1V 1U 1V 1 U 1y iU 1U iU iU 1U
CADMIUM 1 U 2 U 2V 2 U 1 U 1UJ 2V 3.5 2.7 2V
CALCIUM 105000 99900 | 97300 J | 102000 122000 125000 | 145000 } 135000 130000 120000
CHROMIUM 3y Y 8 U 6 UJ 42 4.1 8 U 8u 8 VU VY
COBALT 3y 6 UJ 3u 8 U 3u 3V 6y 3y 3y g8 u
COPPER 2 U gu 3V 3y 2U 23 9u 3U 3V 3 U
IRON 606 18900 17500 21200 22700 24500 26100 41600 40100 76000 J
LEAD 1 U 1 UJ 1.7 UJ 1 UJ 1 U 1 UJ iU 1.5 UJ 1.9 Ud 1U
MAGNESIUM 2570 Ud 2220 2410 2480 5670 5430 3850 4020 3880 5230 J
MANGANESE 165 195 185 198 365 325 156 146 J 138 J 563
MERCURY 02 U 02U 02 U 02 U 02 U 02U 02U 02 U 02 U 02U
NICKEL 6 U 7UJ 5U 5U 6y 6 U 7y 5U 5U 5U
POTASSIUM 2430 UJ 2020 1740 1340 12200 11200 4120 9890 J 9410 J 11800
SELENIUM 1uJ 1UJ Y 1 UJ iU iU 1 UJ 1 UJ 1 U 1 UJ
SILVER 2 U 5 UJ 4 U 3 UJ 2V 2V 54 4U 4 U 3 U
SODIUM 5010 5550 UJ 6470 5310 7030 J 7300 J 5240 7430 7170 UJ 7630
THALLIUM 1 U 2U iU 1 U iU iU 2U 1 U 1 U iU
VANADIUM 34U 5U 4 U 3U 3 U 3 U 5 U 4 U 4V 3y
ZINC 94 J 49 UJ 32 UJ | 186 UJ 86 UJ | 114 L) 2 U 2 U 2V 2 U
Miscellaneous Parameters (mg/L)
ALKALINITY 350
BIOCHEMICAL OXYGEN DEMAND 140
CHEMICAL OXYGEN DEMAND 870
CHLORIDE 8.5
HARDNESS 350
TOTAL DISSOLVED SOLIDS 440
TOTAL ORGANIC CARBON 51




SITE 29 GUE FIELD
GROUNDWATEF} ALYTICAL RESULTS
PAGE 5 OF 20
LOCATION 29GW02 29GW02 29GW02 29GW02 29GW02 29GW03 | 29GWO03 | 29GWO03 | 29GWO03 | 29GWO03 29GW03 29GW03
SAMPLE BF-S29GWM02-03 | S29GW02-04(072098) | S29GW02-04(082499) | S29-MW02-05 | S29-MW02-05-D | 29GWO03 | 29GWO03-1| 29GW03-2 | 29GW03-3 | 29GW03-3-D | S29GW03-04 | $29-MW03-05
MATRIX Gw GW GW GW GW GW GW GW GwW GW GW GwW
SAMPLE DATE 4/2/1998 7/20/1998 8/24/1999 10/2/2001 10/2/2001 10/22/1991] 7/25/1993 | 12/13/1993| 4/24/1994 | 4/24/1994 7/20/1998 10/2/2001
Volatile Organics (ug/L)
1,1,1-TRICHLOROETHANE 1.3 U 13 U 1.3 U
1,1,2,2-TETRACHLOROETHANE 03 U 03U 0.3 U
1,1,2-TRICHLOROETHANE 02V 02 U 02 U
1,1-DICHLOROETHANE 0.7 U 0.7 U 0.7 U
1,1-DICHLOROETHENE 1 U 1U 1 U
1,2-DIBROMOETHANE 1 U 1 U 1 U
1,2-DICHLOROBENZENE 1U 1 U 1U
1,2-DICHLOROETHANE 03 U 03 U 03U
1,2-DICHLOROPROPANE 04 U 04 U 04 U
1,3-DICHLOROBENZENE 1 U 1 U 1 U
1,4-DICHLOROBENZENE 1 U 1 U 1 U
2-BUTANONE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE 1t U 1U 1 U 1 U 1V 10 U 0.21 J 1.5 031 J 1U 1V 1U
BROMODICHLOROMETHANE 1U 1U 14
BROMOFORM 1 U 1 U 1U
BROMOMETHANE 1U 1U 1 U
CARBON DISULFIDE
CARBON TETRACHLORIDE 1U 1 U 1U
CHLOROBENZENE 1 U 1U 1 U
CHLORODIBROMOMETHANE 0.9 U 09 U 09 U
CHLOROETHANE 1 UJ 1UJ 1 UJ
CHLORQFORM 05 U 05U 05 U
CHLOROMETHANE 08 U 08 U 08 U
CIS-1,2-DICHLORQETHENE 05 U 05 U 05U
CIS-1,3-DICHLOROPROPENE 1U 1 U 1 U
DICHLORODIFLUDROMETHANE 1U 1 U 1 U
ETHYLBENZENE 14U 1 U 1U 1 U 1 U 10 U 2 U 1Y 1 U iU 1 U 1U
M+P-XYLENES 0.28 UJ 1y 1 U 1 U
METHYLENE CHLORIDE 1 U 1 U 1 U
O-XYLENE 2 U 1U 1U 1U
STYRENE
TETRACHLOROETHENE 03U 03U 03 U
TOLUENE 1U 1U 1 U 1U 1U 10 U 0.36 UJ 1U 1U 1 U 1 U 1U
TOTAL 1,2-DICHLOROETHENE 1 U 1U 1 U
TOTAL XYLENES 1 U 1U 1 U 1 U 1 U 10U 1 U 1 U
TRANS-1,2-DICHLOROETHENE 05 U 05 U 0.5 U
TRANS-1,3-DICHLOROPROPENE 1U 1 U 1 U
TRICHLOROETHENE 1U 1U 1U
TRICHLOROFLUOROMETHANE 1 U 1 U iU
VINYL CHLORIDE iU 1 U 1 U
Semivolatile Organics (ug/L)
[1,2,4-TRICHLOROBENZENE [ 1wou | 10U 5U | [ [ 10U ]
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LOCATION 20GW02 29GW02 29GW02 29GW02 29GW02 29GW03 | 29GWO03 | 29GW03 | 29GWO3 | 29GW03 29GW03 29GW03
SAMPLE BF-S29GWM02-03 | S20GW02-04(072098) | S29GW02-04(082499) | S29-MW02-05 | $29-MW02-05-D | 29GW03 | 20GW03-1| 20GW03-2 | 20GW03-3 | 20GW03-3-D | S20GW03-04 | 828-MW03-05
MATRIX GwW GW GW GW GW GW GW GW GW GW GW Gw
SAMPLE DATE 4/2/1998 7/20/1998 8/24/1999 10/2/2001 10/2/2001 10/22/1991 | 7/25/1993 | 12/13/1993 4/24/1994 | 4/24/1994 | 7/20/1998 10/2/2001
1,2-DICHLOROBENZENE 10U 10U 5U 10 U
1,2-DIPHENYLHYDRAZINE 0V ou 10U
1,3-DICHLOROBENZENE 10 U 10U 5U 10 U
1,4-DICHLOROBENZENE 10 U 10 U 54U 10U
2,2-0XYBIS(1-CHLOROPROPANE) 10U 10 U 5U 10U
2,4,5-TRICHLOROPHENOL 14 U
2,4,6-TRICHLOROPHENOL 10 U 10U 5U 10U
2,4-DICHLOROPHENOL 10 U 10 U 5U 0 U
2,4-DIMETHYLPHENOL iU 10 U 5U 10 U
2,4-DINITROPHENOL 50 U 50 U 14 U 50 U
2,4-DINITROTOLUENE 10U 0 U 5U 10 U
2,6-DINITROTOLUENE i0u 10 U 5V 10 U
2-CHLORONAPHTHALENE 10 U 10U 5U 10 U
2-CHLOROPHENOL 10U 10U 5U 10U
2-METHYLNAPHTHALENE 5y
2-METHYLPHENOL 5U
2-NITROANILINE 14 U
2-NITROPHENOL 10 U 10U 5U 10U
3,3-DICHLOROBENZIDINE 20 U 20 U 5U 20 U
3-NITROANILINE 14 U
4,6-DINITRO-2-METHYLPHENOL 50 U 50 U 14 U LY
4-BROMOPHENYL PHENYL ETHER 10U 10 U 5U 10U
4-CHLORO-3-METHYLPHENOL 10U 10U 5U oy
4-CHLOROANILINE 5U
4-CHLOROPHENYL PHENYL ETHER io U 10U 54U 10 U
4-METHYLPHENOL 5U
4-NITROANILINE 14 U
4-NITROPHENOL 50 U 50 U 14 UR 50 U
ACENAPHTHENE 10U 10U 5U 10U
ACENAPHTHYLENE 10 U 10U 5U 10 U
ANTHRACENE 10U 10U 5U 10 U
BENZIDINE 50 U 50 U 50 U
BENZO(A)JANTHRACENE 10U 10 U 5U 10 U
BENZO(AJPYRENE 10U 10 U 5U 10U
BENZO(B)FLUORANTHENE 10U 10 U 5U 10U
BENZO(G,H,)PERYLENE 10U 10U 5U 10U
BENZO(K)FLUORANTHENE 10U 10U 5U 10U
BIS(2-CHLOROETHOXY)METHANE 10U 10U 5U 10 U
BIS(2-CHLOROETHYL)ETHER 10U 10U 5U 10U
BIS(2-CHLOROISOPROPYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE 10U 5 UJ 10 U
BUTYL BENZYL PHTHALATE 10U 5V 10U
CARBAZOLE 5U
CHRYSENE 10 U 5U 10U
DI-N-BUTYL PHTHALATE 24 5V 0 U
DI-N-OCTYL PHTHALATE 10 U 5U 10U
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LOCATION 29GW02 29GW02 28GW02 29GW02 29GW02 29GW03 | 29GW03 | 29GWO03 | 29GW03 | 29GW03 29GW03 29GW03
SAMPLE BF-529GWMO02-03 | S29GW02-04(072098) | S20GW02-04(082499) | 529-MW02-05 | S29-MW02-05-D | 29GW03 |29GW03-1| 29GW03-2 | 20GW03-3| 20GW03-3-D | S29GW03-04 §29-MW03-05
MATRIX GW GW GW GW GW GW GW GwW GW GW GW GW
SAMPLE DATE 4/2/1998 7/20/1998 8/24/1999 10/2/2001 10/2/2001 10/22/1991 | 7/25/1993 | 12/13/1993| 4/24/1994 | 4/24/1994 7/20/1998 10/2/2001
DIBENZO(A,H)ANTHRACENE 10 U 10U 5U 10 U
DIBENZOFURAN 5U
DIETHYL PHTHALATE 10 U 10U 5U 10 U
DIMETHYL PHTHALATE 10 U 10U 5U 10U
FLUORANTHENE 10 U 10U 5U 10U
FLUORENE 10U 10 U 5U 10 U
HEXACHLOROBENZENE 10 U 10U 5U 10U
HEXACHLOROBUTADIENE 10 U 10U 5U 10U
HEXACHLOROCYCLOPENTADIENE 10U 10 U 5U 10U
HEXACHLOROETHANE 10U 10U 5U 10 U
INDENO(1,2,3-CD)PYRENE 10 U 10U 5U 10U
ISOPHORONE 10 U 10 U 5U 10 U
N-NITROSO-DI-N-PROPYLAMINE 10 U 10U 5U 10U
N-NITROSODIMETHYLAMINE 10 U 10U 10 U
N-NITROSODIPHENYLAMINE 10 U 10 U 5U 10 U
NAPHTHALENE 10 U 10 U 5U 10 U
NITROBENZENE 10 U 10U 5U 10 U
PENTACHLOROPHENOL 50 U 50 U 14 U 50 U
PHENANTHRENE 10 U 10 U 5U 10 U
PHENOL 10 U 10 U 5 U 10 U
PYRENE 10 U 10 U 5U 10 U
Petroleum Hydrocarbons (mg/L)
|TOTAL PETROLEUM HYDROCARBONS | 05U [ | 13U {
Total Inorganics (ug/l)
ALUMINUM 98.0 207 4980 702 U | 116 UJ [ 210 U 223 W 211 U
ANTIMONY 24 U 24 U 14 U 17 UJ 16 UJ 17 UJ 17 W 24 U
ARSENIC 32U 32 U 676 J 1.5 W 5.3 78 85 32 U
BARIUM 12.7 12.0 29.6 13.7 85 U 3y 34U 11.5
BERYLLIUM 0.17 U 0.17 U 1U 1U 1U 1U 1 U 0.17 U
CADMIUM 0.63 051 U 1.3 2 U 2U 2V 2 U 051 U
CALCIUM 116000 115000 93100 81600 137000 127000 125000 80000
CHROMIUM 1.1 074 U 17.5 Y] 8 u 6 UJ 6 UJ 0.89
COBALT 29 U 34 U 15.5 6 U 6.7 8 U 8 U 29 U
COPPER 20.1 24 U 9 9u 33U 3V 3u 24 U
IRON 205 360 187000 3360 15900 16900 16600 302
LEAD 34 25 U 19.5 J 1 U 1 U 1.2 UJ 1 U 25 U
MAGNESIUM 10300 10900 3520 2670 5230 3720 3700 2290
MANGANESE 28.3 25.5 359 53 1460 881 870 1.8
MERCURY 0.07 U 007 U 02 U 02 U 02 U 0.2 U 02 U 0.07 U
NICKEL 104 U 104 U 6 U 7 U 5U 5U 5U 104 U
POTASSIUM 1020 1020 2400 1960 3680 2200 2330 925
SELENIUM 33U 33U 2.1 1 U 1 UJ 1UJ 1 UJ 4.3
SILVER 085 U 0.80 U 2 U 5U 4 U 3 U 3 U 1.0 U
SODIUM 8970 8560 3660 J | 3860 UJ 5660 5010 4950 10800
THALLIUM 57 U 57 U 1 U 2 U 1 U 1 U 12 U 57 U
VANADIUM 3.0 2.5 U 10 J 5U 4 U 3 U 3 U 25 U
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LOCATION 29GW02 29GW02 29GW02 29GW02 29GW02 29GWO03 | 29GWO03 | 29GW03 | 29GWO03 | 29GW03 29GW03 29GW03
SAMPLE BF-S29GWM02-03 | S29GW02-04(072098) | S29GW02-04(082499) | S29-MW02-05 | $20-MW02-05-D | 29GW03 [29GW03-1| 29GWO03-2 | 20GW03-3{ 29GW03-3-D | S29GW03-04 | $29-MW03-05
MATRIX GW GW GW GW GW GW GW GW GW GW GW GW
SAMPLE DATE 4/2/1998 7/20/1998 8/24/1999 10/2/2001 10/2/2001 10/22/1991| 7/25/1993 | 12/13/1993 4/24/1994 | 4/24/1994 7/20/1998 10/2/2001
ZINC 225 43 U 3274 2.7 UJ 71U 4.3 UJ 5 UJ 24 U
Dissolved Inorganics (ug/L)
ALUMINUM 11U 749 UJ | 102 W | 226 UJ 231 UJ
ANTIMONY 14 U 17 W 16 UJ 17 U 17 UJ
ARSENIC 1 U 22 U 6.2 75 77
BARIUM 12.7 13.8 78 UJ 3U 32V
BERYLLIUM 1U iU 1 U 1V 1V
CADMIUM 1 UJ 2V 2 U 2V 2 U
CALCIUM 97200 85300 | 132000 J { 126000 125000
CHROMIUM 3y 8 U 8 U 6 UJ 6.1 UJ
COBALT 3y 6 U 39 8 U 8 U
COPPER 23 9y 3u 3y 3y
IRON 622 3100 15300 16600 16600
LEAD 1 UJ iU 1.3 U 1UJ 1 UJ
MAGNESIUM 3120 2760 43970 3720 3710
MANGANESE 109 54.6 1430 867 861
MERCURY 02U 02 U 02 U 02U 02 U
NICKEL 6 U 7y 5U 5U 5U
POTASSIUM 2160 2100 3610 2210 2250
SELENIUM Y 1 U 1y 1.1 UJ 1 Ud
SILVER 2 U 5U 41 J 3 UJ 3 uJ
SODIUM 3710 J | 3850 UJ 5360 5080 5020
THALLIUM 1U 2 U 1 U 1 U 1 U
VANADIUM 3 U 5U 4 U 3y 3V
ZINC 104 UJ 8 UJ 74 UJ 34 UJ 37 W
Miscellaneous Parameters {mg/L)
ALKALINITY ] -
BIOCHEMICAL OXYGEN DEMAND
CHEMICAL OXYGEN DEMAND
CHLORIDE
HARDNESS
TOTAL DISSOLVED SOLIDS

TOTAL ORGANIC CARBON
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LOCATION 29GWO04 | 29GWO04 | 20GWO04 | 29GW04 29GW04 20GWO05 | 29GWO05 | 29GWO05 | 29GW05 | 29GWO06 | 29GW06 | 20GWO06 29GWO06 | 29GW06 29GW06
SAMPLE 29GW04 | 20GW04-1| 20GW04-2 | 29GW04-3| 529-MW04-05{ 29GWO5 | 29GWO05-1] 29GW05-2 | 29GW05-3| 29GW06 | 20GW06-1] 20GW06-1-D | 29GW08-2 29GW06-3| S29-MW06-05
MATRIX GW GW GW GW GwW GW awW el GwW GW GwW GwW GW GW GW
SAMPLE DATE 10/22/1991 | 7/24/1993 | 12/13/1993] 4/24/1994 |  10/2/2001 | 10/22/1991 | 7/23/1993 | 12/13/1993 4/24/1994 | 10/22/1901 | 7/2311993 | 7/23/1993 | 12/13/1993 4/24/1994 |  10/3/2001
Volatile Organics (ug/L)
1,1,1-TRICHLOROETHANE 1.3 U 10 U 10U 1.3 U
1,1,2,2-TETRACHLOROETHANE 03 U 10U 10U 03 U
1,1,2-TRICHLOROETHANE 02 U 10 U 10 U 02 U
1,1-DICHLOROETHANE 0.7 U 10U 10 U 07 U
1,1-DICHLOROETHENE 1 U 10U 10 U 11U
1,2-DIBROMOETHANE 1 U 1 U
1,2-DICHLOROBENZENE 1U 1U
1,2-DICHLOROETHANE 03 U 03 U
1,2-DICHLOROPROPANE 04V 04 U
1,3-DICHLOROBENZENE Y 1t U
1,4-DICHLOROBENZENE 1 U 1 U
2-BUTANONE 10 UR 10 UR
2-HEXANONE 10 UR 10 UR
4-METHYL-2-PENTANONE 10 U 10 U
ACETONE 10 UJ 10 Ud
BENZENE 10 U 2 U 1U 1U 1 U 10 U 2 U 1 U 1 U 10U 2 U 2 U 1 U 1U 1 U
BROMODICHLOROMETHANE 1U 10 U 10 U 1 U
BROMOFORM 1 U 10U 10 U 1V
BROMOMETHANE 1 U 10U 10 U tu
CARBON DISULFIDE 10 U 10 U
CARBON TETRACHLORIDE iU 10U 10U 1U
CHLOROBENZENE 1 U 10 U 10 U 1 U
CHLORODIBROMOMETHANE 0.9 U 10 U 10 U 09 U
CHLOROETHANE 1 UJ 10 U 10 U 1UJ
CHLOROFORM 05U 10 U 10U 0.5 U
CHLOROMETHANE 08 U 10U 10U 08 U
C15-1,2-DICHLOROETHENE 0.5 U 0.5 U
ClS-1,3-DICHLOROPROPENE 1y 10 U 10 U 1 U
DICHLORODIFLUOROMETHANE 1 U 1 U
ETHYLBENZENE 10 U 2 U 1 0.56 J 1U 10 U 2U iU 1ty 10 U 2 U 2 U iy 1 U iU
M+P-XYLENES 0.69 UJ 1y iU 0.23 UJ 1 U 1 U 0.23 UJ 0.22 UJ 1y 1y
METHYLENE CHLORIDE iU 10 UJ 10 UJ 1 U
O-XYLENE 0.21 UJ 1 U 1 U 2 U 1 U 1U 2U 2 U 1 U 1U
STYRENE 10 U 10 U
TETRACHLOROETHENE 03 U 10U 10 U 03 U
TOLUENE 10 U 0.89 UJ 1 U 0.22 J 1U 10 U 0.38 UJ RY 1U 10 U 0.35 UJ 0.3 UJ iU 14U 1U
TOTAL 1,2-DICHLOROETHENE 1 U 10 U 1U
TOTAL XYLENES 10 U 1 U 10 U 1U
TRANS-1,2-DICHLOROETHENE 05U 05 U
TRANS-1,3-DICHLOROPROPENE 1U 10 U 1U
TRICHLOROETHENE Y 10 U 1U
TRICHLOROFLUOROMETHANE 1 U . 1 U
VINYL CHLORIDE 1U 10 U 10U 1y

Semivolatile Organics (ug/L)

{1,2,4-TRICHLOROBENZENE | 11U T [ | { U T 66U T | | | | 1 | i 1wu ]
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LOCATION 29GW04 | 29GWO04 | 20GW04 | 29GW04 29GW04 29GWO05 | 29GWO05 | 29GWO05 | 29GWO05 | 29GWO06 | 29GW06 | 29GW06 | 29GWO06 | 29GW06 29GW06
SAMPLE 29GW04 [ 29GW04-1| 29GW04-2 | 29GW04-3| S29-MW04-05| 29GWO5 | 29GWO05-1| 29GW05-2 | 20GW05-3 29GWO06 | 29GWO06-1{ 29GWO06-1-D | 20GW06-2 | 29GW06-3 | $29-MW06-05
MATRIX GW GwW GW GwW GW GW GW GW GwW GwW GW GW GW GW GW
SAMPLE DATE 10/22/1991] 7/24/1993 | 12/13/1993| 4/24/1994 | 10/2/2001 | 10/22/1991 | 7/23/1993 | 12/13/1993 | 4/24/1994 | 10/22/1991 | 7/23/1993 | 7/23/1993 | 12/13/1993[ 4/24/1994 | 10/3/2001
1,2-DICHLOROBENZENE i1y 10U 6U 11y 10 U
1,2-DIPHENYLHYDRAZINE 10U 0 U
1,3-DICHLOROBENZENE 1y 10U 6 U 11U 10U
1,4-DICHLOROBENZENE 11y 10 U 6 U 11U 10 U
2,2-0XYBIS(1-CHLOROPROPANE) 11U 10 U 6 U 1nu 10U
2,4,5-TRICHLOROPHENOL 28 U 14U 27 U

2,4,6-TRICHLOROPHENOL 11U 10 U 6U 1y 10U
2,4-DICHLOROPHENOL 11U 0 U 6 U 11U 10U
2,4-DIMETHYLPHENOL 11U 10U 6U 11U 10 U
2,4-DINITROPHENOL 28 U 50 U 14 U 27 U 50 U
2,4-DINITROTOLUENE i1y 10U 6 U i1y 10U
2,6-DINITROTOLUENE 11 U 10U 6V 11U 10U
2-CHLORONAPHTHALENE 11U 10 U 6 U 11U 10U
2-CHLOROPHENOL i1 U 10U 6U 11U 10U
2-METHYLNAPHTHALENE 11y 6V 11U

2-METHYLPHENOL i1u 6 U 1VU

2-NITROANILINE 28 U 14 U 27U

2-NITROPHENOL 1y 10 U 6y 1nu 10U
3,3-DICHLOROBENZIDINE 11U 20U 6U N 20U
3-NITROANILINE 28 U 14 U 27U

4,6-DINITRO-2-METHYLPHENOL 28 U 14 U 27 U 50U
4-BROMOPHENYL PHENYL ETHER 11U 6U 11U 10 U
4-CHLORO-3-METHYLPHENOL 11U 6y 11y 10U
4-CHLOROANILINE i1y 6 U 11U

4-CHLOROPHENYL PHENYL ETHER AlY 10U 6U 11U 10 U
4-METHYLPHENOL 1y 6U 11 U

4-NITROANILINE 28 U 14U 27 U

4-NITROPHENOL 28 UR 50 U 14 UR 27 UR 50 U
ACENAPHTHENE 11U 10U 6U 11U 10U
ACENAPHTHYLENE i1y 10U 6 U 11U 10U
ANTHRACENE 11U 10U 6 U 11U 10U
BENZIDINE 50U 50 U
BENZO(AJANTHRACENE 11V 10 U 6 U 11 U 10U
BENZO(A)PYRENE 11y 10 U 6 U 11U 0V
BENZO(B)FLUORANTHENE 11U 10 U 6 U 11U 10U
BENZO(G,H,)PERYLENE 1nu 10U 6 U 11 U 10 U
BENZO(K)FLUORANTHENE 11U 10U 6 U 11U 10U
BIS(2-CHLOROETHOXY)METHANE 1M1y 10 U 6 U 11U 10U
BIS(2-CHLOROETHYL)ETHER 11U 10U 6 U 11Uy 10U
BIS(2-CHLOROISOPROPYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE 2300 UJ 10U 6 UJ 1400 UJ 10
BUTYL BENZYL PHTHALATE 11U 10 U 6U AN 10
CARBAZOLE 11U 6U 11y

CHRYSENE 11U 104U 6U 11U

DI-N-BUTYL PHTHALATE 11 UJ 10 U 6U 11U

DI-N-OCTYL PHTHALATE 12 UJ 10U 6 U i1 U
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LOCATION 29GW04 | 29GWO04 | 29GW04 | 29GW04 |  29GW04 20GW05 | 29GW05 | 29GWO05 [ 29GWO05 | 29GWO06 | 20GWO06 | 29GW0S | 29GWO6 | 29GWO6 |  29GW06
SAMPLE 29GW04 | 20GW04-1] 29GWO4-2 [ 20GW04-3| S29-MW04-05 [ 29GW05 | 29GWO5-1] 29GW05-2 | 20GW05-3| 29GW06 | 20GW06-1] 20GW06-1-D | 206W06-2 | 29GW05-3 $29-MW06-05
MATRIX GW GW GW GW GwW GW GW Gw GW GW GW GW GW GW GW
SAMPLE DATE 10/22/1991| 7/24/1993 | 12/13/1993| 4/24/1994 | 10/2/2001 | 10/22/1991 | 7/23/1993 | 12/13/1993) 4/24/1994 | 10/2211901| 710311993 | 712311993 | 1211311993 4/24/1994 10/3/2001
DIBENZO(AH)ANTHRACENE i1 U 10 U 6 U 11U 10 U
DIBENZOFURAN 11U 6 U i1 u

DIETHYL PHTHALATE 11U 10 U CRY 11U 10 U
DIMETHYL PHTHALATE 11 U 10 U 6 U 11U 10 U
FLUORANTHENE 11U oy 6 U 11U 10U
FLUORENE 11 U 10 U 6 U 11 U 10 U
HEXACHLOROBENZENE 11 U 10 U 6 U 11U 10U
HEXACHLOROBUTADIENE 11y 10 U 6y i1 U 10U
HEXACHLOROCYCLOPENTADIENE 11U 10 U 6 U 11U 10V
HEXACHLOROETHANE 11 U 10 U 6U 11U 10 U
INDENO(1,2,3-CD)PYRENE 11U 10U 6 U 11U 10U
ISOPHORONE 11U 10 U 6y 11U 10 U
N-NITROSO-DI-N-PROPYLAMINE 11U 10U 6U 11y 10U
N-NITROSODIMETHYLAMINE 10 U 10U
N-NITROSODIPHENYLAMINE 11 U 10 U 6 U 11U 10 U
NAPHTHALENE 11 U 10 U 6 U 11 U 10 U
NITROBENZENE 11U 10 U 6 U 11U 10U
PENTACHLOROPHENOL 28 U 50 U 14 U 27 Y 50 U
PHENANTHRENE 11 U 10 U 6U 11U 10 U
PHENOL 11U 10 U 6 U 11U 10U
PYRENE 11 U 10 U 6 U ANV 10 U
Petroleum Hydrocarbons (mg/L.)

[TOTAL PETROLEUM HYDROCARBONS | 1.3 U | I | | [ 13U T | ! | 130 | | ] | |

Total Inorganics (ug/L)

ALUMINUM 8820 974 UJ | 158 U | 226 U rARNY 16400 182 UJ | 205 UJ | 544 UJ | 34800 J | 131 UJ 705 W 196 UJ | 280 UJ 211 U
ANTIMONY 14 U 17 UJ 16 UJ 17 W 24 U 14 U 17 UJ 16 UJ 17 W 14 U 17 UJ 17 UJ 16 UJ 17 UJ 24 U
ARSENIC 36 J 3.4 UJ 3.2 3.4 6.4 1.9 1.1 UJ 1 U 1 24.6 2 W 1.7 U 1 U 1U 32 U
BARIUM 26.5 1.7 Ud | 109 UJ 124 83 U 42.3 20.6 UJ 17.8 114 101 11.4-UJ 1.7 UJ 13.5 UJ 6.7 10.3
BERYLLIUM 1.2 1y 1y 1 U 017 U 1.2 1U 1 U 1U 5.3 1y 1U iU iU 017 U
CADMIUM 1 UJ 2 W 2U 2U 051U 1 UJ 2 UJ 2 U 2V 22 W 2 uJ 2 UJ 2 U 2 U 051 U
CALCIUM 55100 40600 48800 76600 37300 40000 12300 10400 6330 108000 74500 74700 83700 66000 51000
CHROMIUM 269 8 U 8 U 6 UJ 074 U 43.9 8 U 8 U 6 uJ 106 8 U g 8V 6 UJ 1.0
COBALT 7.4 6 UJ 3u 8 U 29 U 11.2 6 uJ 3uU 8 U 304 6 UJ 6 UJ 3y 8 U 29 U
COPPER 6.4 9 u 3V 3y 24 U 96 guU | 3U 3Uu 285 9 U su 3u 3u 24 U
IRON 50700 1340 2180 4810 1240 31500 152 UJ 619 344 75200 2270 2150 2770 1980 2680
LEAD 144 J 1 Ud 1 U 1 U 26 222 J 1 W 1 U 1.UJ 61J 224 1 U Y 1 UJ 25U
MAGNESIUM 3440 2040 1980 2930 498 2070 589 UJ 453 455 5350 UJ 1960 1950 2170 1610 1390
MANGANESE 83.5 39.1 UJ 26.6 57.9 14.5 105 16.5 UJ 12.5 11.7 J 240 144 UJ 14.5 UJ 15.2 108 J 18.0
MERCURY 02 U 02 U 02 U 02 U 007 U 02 U 02U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 0.07 U
NICKEL 78 7 U 5U 5U 104 U 9.7 7 U 5U 5U 315 7 U 7 UJ 5U 5U 104 U
POTASSIUM 1330 374 623 548 481 956 374 517 152 U 1900 UJ 663 378 983 544 748
SELENIUM 1.8 iU 1 U 1 U 33y 1.3 1 U 1 UJ 1 UJ 32 UJ Y 1V 1 U 10 33 U
SILVER 2 U 5 UJ 4 U 3 U 0.80 U 2V 5UJ 4U 3 W 2U 5 UJ 5UJ 4 U 3 UJ 0.80 U
SODIUM 3750 J | 3660 UJ 4160 10400 10700 3730 J | 4160 UJ 4860 4070 16300 10700 11200 11600 7470 10500
THALLIUM 1y 2 U 1y 1 U 57 U 1 U 2 U jRY 1U iU 2U 2 U 1 U 1.UJ 57U
VANADIUM 787 J 5U 4 U 3 U 25U 82.1 J 5U 4V 3u 205 5U 5U 4U 3U 33
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LOCATION 29GW04 | 20GWO04 | 29GW04 | 29GWO04 |  29GWO04 29GW05 | 29GWO05 | 29GW05 | 29GWO05 | 29GW06 | 29GWO06 | 29GWO06 | 29GWO06 | 29GW06 | 29GWO06
SAMPLE 29GW04 | 20GW04-1| 29GW04-2 | 20GW04-3| S29-MW04-05| 29GW05 |20GW05-1| 20GWO05-2 | 20GW05-3] 29GWO06 | 29GWO06-1| 29GW06-1-D | 20GW06-2 | 20GW06-3 | S29-MW06-05
MATRIX GW el GW GW GW GwW GW GW GW GwW GW GW GwW GW Gw
SAMPLE DATE 10/22/1991 | 7/24/1993 | 12/13/1993| 4/24/1994 |  10/2/2001 | 10/22/1991] 7/23/1993 | 12/13/1993| 4/24/1994 [ 10/22/1991 | 7/23/1993 ) 7/23/1993 | 12/13/1993| 4/24/1994 |  10/3/2001
ZINC 266 27 UJ RERWN 43 UJ 25 U 55.9 2 UJ 69 U4 | 75U 307 J 8.1 U 2 U 6.3 UJ 35 UJ 24 U
Dissolved Inorganics (ug/L)

ALUMINUM 1Y 86.9 UJ | 166 UJ | 223 UJ i1 U 130 UJ | 194 UJ | 329 UJ 11 UJ 53 U 59.3 UJ 177 UJ | 246 UJ

ANTIMONY 14 U 17 UJ 16 UJ 17 UJ 14 U 17 W 16 UJ 17 UJ 14 U 17 UJ 17 U 16 UJ 17 UJ

ARSENIC 2.7 3.6 UJ 3J 33J iU 1U 1 U 1 U 1U 1.2 UJ 16 UJ 1 U 1V

BARIUM 12.7 122 UJ [ 10.1 WJ 12 15.7 16.6 UJ | 18.1 UJ 11.2 219 UJ | 109 UJ 1.3 UJ 14.6 UJ 6.4

BERYLLIUM 1V 1 U 1U 1V 11U 1U 1 U 1U 1U 1U 1U 1V 1 U

CADMIUM 1 UJ 2 U 2U 2V 1UJ 2 U 2 U 2U 11U 2 U 2U 2U 2 U

CALCIUM 56600 41000 | 47500 J | 74800 49600 12600 | 10300 J 6380 88500 75000 76100 86500 J { 66800

CHROMIUM 3U 8 U 8 U 6 UJ 3y 8 U 8 U 6 UJ 3V 8 U 8 U 8 U 6 UJ

COBALT 3U 6 uJ 3U 8 U 3Uu 6 UJ 3y 8 U 3U 6 Ud 6 UJ 3V 8 U

COPPER 2 U 9 U 3V 3y 2V Su 3uJ 3U 2U gu gu 3u 3U

IRON 2180 1290 2200 4630 503 UJ | 128 UJ 129 182 UJ | 22.8 UJ 2110 2150 2720 2000

LEAD 1 UJ 1 U 1 U 1 U 1 UJ 1 UJ 1U 1UJ 1 UJ 1 UJ 1UJ 15 Ud 1 Ud
MAGNESIUM 2940 2060 1950 2890 559 501 UJ [ 482 UJ 459 2150 UJ 1930 2050 2320 1630
MANGANESE 11.9J | 401 UJ 27 57 203J | 184 UJ 15.3 13.5 J 496 15.8 UJ 14.6 UJ 16.4 114 J

MERCURY 02 U 02 U 02 U 02U 02 U 02 U 02U 02 U 02U 02 U 02 U 02 U 02 U

NICKEL 6 U 7 5U 5U 6 U 77U 54U 5U 6 U 7 Ud 7 U 5U 5U
POTASSIUM 1080 557 621 487 633 U 355 U 597 152 U 699 UJ 599 676 865 429

SELENIUM 1U 1U 1U 1 UJ 1U 1 UJ 1 UJ 1 UJ 1 Ud 1U 1U 1 U 1 UJ

SILVER 2 U 5 UJ 4 U 3 UJ 2U 5 UJ 4V 3 U 2U 5 UJ 5 UJ 4 U uJ

SODIUM 3770 J | 4000 UJ | 4090 UJ | 10200 3790 J | 4300 W 5060 4010 15600 10800 10900 11500 7330

THALLIUM 1U 2 U 1y 1\ 1 U 2 U 1 1 U 1y 2 U 2 U 1y 1 U

VANADIUM 3 U 5 U 4y 3y 38J 5U 4V 3V 3V 5U 5U 4U 3U

ZINC 18.4 UJ 2 U 101 UJ | 126 U 111U | 49 UJ 89 UJ 6.1 UJ 82 J 7.2 UJ 9.5 UJ 49 UJ 4.7 UJ
Miscelianeous Parameters (mg/L)

ALKALINITY 99

BIOCHEMICAL OXYGEN DEMAND 3V

CHEMICAL OXYGEN DEMAND 80

CHLORIDE 11

HARDNESS 120

TOTAL DISSOLVED SOLIDS 140

TOTAL ORGANIC CARBON 4




SITE 29
GROUNDWATER

3UE FIELD
sLYTICAL RESULTS

PAGE 13 OF 20

LOCATION
SAMPLE
MATRIX
SAMPLE DATE

20GW07

29GW07 |29GW07-1

GW

10/22/1991] 7/25/1993

29GwW07

GW

29GWo7
29GW07-2
GW
12/14/1993

29GwW07
29GW07-3
GW
4/24/1994

29GW07
$29-MW07-05
GW
10/3/2001

29GW08

29GW08 | 29GW08-1

GW
10/22/1991

29GW08

GW
7/24/1993

20GW08
29GW08-2
GW
12/13/1993

29GW08
29GW08-3
GW
4/24/1994

29GW08
529GW08-04
GwW
8/24/1999

29GW08
§29-MW08-05
GW
10/2/2001

20GW09
29GW09
GW
10/22/1991

29GW09

29GW09-1
GW

7/25/1993

29GW09
29GW09-2
GW
12/13/1993

29GW09
29GW09-3
GW
4/24/1994

Volatile Organics (ug/L)

1,1,1-TRICHLOROETHANE

13U

1,1,2,2-TETRACHLORQETHANE

03 U

1,1,2-TRICHLOROETHANE

02 U

1,1-DICHLOROETHANE

07 Y

1.
0.
0.2
0.7

1,1-DICHLOROETHENE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLORQETHANE

1,2-DICHLOROPROPANE

< b

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

o
P 1
CCCCCCC

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

10U

2 U

1U

1U

2 U

1U

10U

2.7

38

374

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

ClS-1,2-DICHLOROETHENE

CiS-1,3-DICHLORQPROPENE

DICHLORODIFLUOROMETHANE

N N B
clcl|c

ETHYLBENZENE

10U

1U

10U

2 U

1V

U

10U

2 U

iU

M+P-XYLENES

favd L\ ]
[ [ oust

|l

037 J

0.22 W

—_f
clcC

026 J

097 W

Y
cic

044 J

METHYLENE CHLORIDE

1 U

O-XYLENE

1U

1U

2 U

0.62 UJ

038 J

STYRENE

TETRACHLOROETHENE

03V

03V

TOLUENE

039 U

10 U

05 W

1y

1U

1y

o0y

13 U

14U

02 J

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

10U

1U

10 U

TRANS-1,2-DICHLOROETHENE

@
v

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

o
w
CCCCCCCC

JEFY DR PG B

VINYL CHLORIDE

CCCCCCCC

Semivolatile Organics (ug/L)

[1:2.4-TRICHLOROBENZENE

11U |

0U

10U [

10U |

10 U




SITE 29 - BOGUE FIELD
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LOCATION 29GWO07 | 29GWO07 | 29GWO7 | 29GWO07 29GWo7 20GW08 | 29GW08 | 29GW08 | 29GW08 | 29GWOS 29GwW08 29GW09 | 29GWO09 | 29GW09 | 29GW09
SAMPLE 29GW07 | 29GWO07-1| 29GW07-2 | 29GW07-3| S29-MW07-05| 29GWO08 | 29GWO08-1} 29GW08-2 | 29GW08-3| S290GW08-04| S29-MW08-05| 29GW09 | 20GW09-1| 20GW09-2 | 20GW09-3
MATRIX GW GW GW GW GW GW GwW GW GW GW GwW GW GW GwW GW
SAMPLE DATE 10/22/1991 | 7/25/1993 | 12/14/1993 | 4/24/1994 |  10/3/2001 | 10/22/1991{ 7/24/1993 | 12/13/1993 | 4/24/1994 | 8/24/1999 10/2/2001 | 10/22/1991| 7/25/1993 | 12/13/1993 | 4/24/1994
1,2-DICHLOROBENZENE 1M1y 10U 10 U 10U 10 U
1,2-DIPHENYLHYDRAZINE 10U 10U
1,3-DICHLOROBENZENE 11Uy 10U 10 U 10V 10U
1,4-DICHLOROBENZENE 11 U 10U 10U 10 U 10V
2,2-OXYBIS(1-CHLOROPROPANE) 11U 10U 10U 10U 10U
2,4, 5-TRICHLOROPHENOL 271 U 26 U 26 U
2,4,6-TRICHLOROPHENOL 11y 10U 0 U 10U 0 U
2,4-DICHLOROPHENOL 1u 10U 10 U 10 U 00U
2,4-DIMETHYLPHENOL 11U 10 U 10U 10U 10U
2,4-DINITROPHENOL 27 U 50 U 26 U 50 U 26 U
2,4-DINITROTOLUENE 11U 10U 10 U 10U 10U
2,6-DINITROTOLUENE 11U 10 U 10U 10U 10U
2-CHLORONAPHTHALENE 11y 10U 10U 10U 10U
2-CHLOROPHENOL 11U Y 10 U 10U 10U
2-METHYLNAPHTHALENE i1y 10 U 10 U
2-METHYLPHENOL 11U 10 U 10 U
2-NITROANILINE 27 U 26 U 26 U
2-NITROPHENOL 1nu 10U 10U 10U 10U
3,3-DICHLOROBENZIDINE 11y 20U 10U 20U 10 U
3-NITROANILINE 27 U 26 U 26 U
4,6-DINITRO-2-METHYLPHENOL 21 U 26 U 50 U 26 U
4-BROMOPHENYL PHENYL ETHER 11U 10U 10U 10U
4-CHLORO-3-METHYLPHENOL 11U 10U 10U 10U
4-CHLOROANILINE 11 U 10U 10U
4-CHLOROPHENYL PHENYL ETHER 11U 10U 10 U 10 U 10U
4-METHYLPHENOL 11y 10 U 00U
4-NITROANILINE 27 U 26 U 26 U
4-NITROPHENOL 27 UR 50U 26 UR 50 U 26 UR
ACENAPHTHENE 1y 10 U 10U 10 U 10U
ACENAPHTHYLENE 11y 10U 10U 10U 10U
ANTHRACENE 1y 10U oV 10U 10U
BENZIDINE 50 U 50 U
BENZO(A)JANTHRACENE 1u 10U 10 U o0 U 0V
BENZO(A)PYRENE 11U 10U 10 U 10U 10U
BENZO(B)FLUORANTHENE 1y 10U 10 U 10 U 10U
BENZO(G,H,)PERYLENE 11U 10 U 10 U 10U 10U
BENZO(K)FLUORANTHENE 11 U 10 U 0y 104U 10U
BIS(2-CHLOROETHOXY)METHANE 11U 0V 10U 10V 10U
BIS(2-CHLOROETHYL)ETHER i1 U 0 U 10 U 10U 10 U
BIS(2-CHLOROISOPROPYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE 200 UJ 10 410 UJ 180 UJ
BUTYL BENZYL PHTHALATE 11y 10 10U 10U
CARBAZOLE 1y 10U 10U
CHRYSENE 1Hu 10U 10U o0V 10U
DI-N-BUTYL PHTHALATE 11U 274 10 U 10U 10U
DI-N-OCTYL PHTHALATE 11U 10 U 10U 10U 10U




SITE 2¢ ‘GUE FIELD
GROUNDWATE}.  ALYTICAL RESULTS
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LOCATION 20GWO07 | 29GWO7 | 29GWO07 | 29GW07 |  29GWO07 29GW08 | 29GW0B | 29GWO08 | 29GWO08 | 29GW08 29GW08 29GW09 | 29GWO09 | 29GWO09 | 29GWO09
SAMPLE 29GW07 | 29GWO7-1| 29GW07-2 | 20GW07-3{ S29-MW07-05| 29GWO08B | 29GW08-1| 20GW08-2 | 20GW0B-3| S29GW08-04 | S29-MW08-05| 20GW09 | 29GwWos-1{ 20GWos-2 | 20G6wos-3
MATRIX GW el GW GW GwW GW GW GW GW GwW GW Gw GW GW GW
SAMPLE DATE 10/22/1991 7/25/1993 | 12/14/1993 | 4/24/1994 |  10/3/2001 | 10/22/1991 | 7/24/1993 | 12/13/1993| 4/24/1994 | 8/24/1999 10/2/2001 | 10/22/1991 | 7/25/1993 | 12/13/1993 4/24/1994
DIBENZO(A,H)ANTHRACENE 11U 10 U 10 U 10U 10 U
DIBENZOFURAN 11U 10U 10 U
DIETHYL PHTHALATE 11 UJ 10 U 10 W 10 U 10 W
DIMETHYL PHTHALATE 11U 10 U 10 U 10 U 10 U
FLUORANTHENE 11U 10U 10 U 10 U 10 U
FLUORENE 11U 10 U 10 U 10 U 10U
HEXACHLOROBENZENE 11U 10 U 10 U 10U 10 U
HEXACHLOROBUTADIENE 11 U 10 U 10 U 10 U 10U
HEXACHLOROCYCLOPENTADIENE 11U 10 U 10 U 10U 10 U
HEXACHLOROETHANE Ay 10 U 10 U 10 U 10 U
INDENO(1,2,3-CD)PYRENE 11U 10 U 10 U 10 U 10 U
ISOPHORONE 11U 10V 10 U 10 U 10 U
N-NITROSO-DI-N-PROPYLAMINE 11U 10 U 10 U 10U 10 U
N-NITROSODIMETHYLAMINE 10 U 10 U
N-NITROSODIPHENYLAMINE 11 U 10 U 10U 10U 10U
NAPHTHALENE 11U 10 U 10 U 10U 10 U
NITROBENZENE 11U 10 U 10U 10 U 10 U
PENTACHLOROPHENOL 27 U 50 U 26 U 50 U 26 U
PHENANTHRENE 11U 10 U 10U 10 U 10U
PHENOL 11U 10 U 10U 10 U 10 U
PYRENE 11U 10 U 10 U 10 U 10 U
Petroleum Hydrocarbons (mg/L)
{TOTAL PETROLEUM HYDROCARBONS | 13 U | [ | 130 T 1 [ o507 1 130 | ]
Total Inorganics (ug/L)
ALUMINUM 1100 J 69 UJ [ 61.3 U 30 U 211 U 99100 J 53 U 130 UJ | 234 UJ 211 U 21400 J | 82 W 187 UJ 30U
ANTIMONY 14 U 17 UJ 16 UJ 17 U 24 U 14 U 17 UJ 16 UJ 17 UJ 24 U 14 U 17 W 16 UJ 17U
ARSENIC 1.9 1.3 W 1 U 1R 32 U 454 J 18 UJ 1.3 1.1 32 U 51 6 UJ 5 45 R
BARIUM 17.1 UJ 7.7 12.6 10.8 16.3 339 16.5 UJ | 109 UJ 7.2 31.5 190 72.1 76.9 61.3
BERYLLIUM 1U iU 1 U iU 017 U 253 1U Ry iU 017 U 4 iU 1y 1U
CADMIUM 1U 2 U 2V 2U 051 U 84 UJ 2 U 2 U 2U 051 U 53 UJ 2U 2U 2 U
CALCIUM 68700 77600 82500 81600 105000 103000 85200 69300 69900 94900 168000 | 140000 | 128000 | 123000
CHROMIUM 6 8 u 8 U 11.5 UJ 074 U 199 8 U 8 u 6 UJ 074 U 79.2 8 U 8y 9.6 UJ
COBALT 3V 6 U 3U Y 29 U 122 16.6 J 85 8 U 29 U 436 6 U 3 U 8 U
COPPER 6.4 9 U 3U 3 U 554 434 gu 3V 3U 24 U 224 9V 3V 3 U
IRON 1220 1970 2040 2360 J 2610 364000 5900 2340 857 615 U 116000 11800 24500 | 14600 J
LEAD 59 J iU 28 UJ 1 U 25 U 99.7 J 1UJ 1U 10 25 U 46.2 J 1 U 1V 1U
MAGNESIUM 1650 UJ 1880 2110 2150 J 6760 11900 2240 1430 1610 3990 7490 UJ 3380 3110 3430 J
MANGANESE 53.8 40.3 43.7 J 47 58.9 2450 1820 752 460 35 1020 501 622 664
MERCURY 02 U 02 U 02 U 02 Y 007 U 02 U 02 U 02 U 02 U 0.07 U 02V 02 U 02V 02V
NICKEL 6 U 7U 5U 5U 104 U 96.8 7 U 5U 5 104 U 20.7 7Y 5V 5U
POTASSIUM 1080 UJ 795 580 J 760 UJ 438 U 6160 UJ 1840 2530 1890 2020 7620 UJ 7880 7610 7770
SELENIUM 1 W 1 UJ 1 U 1 U 33U 1.UJ 1 Ud 1 UJ 1.2 UJ 33U 1.2 UJ 1 UJ 1 UJ 1 UJ
SILVER 2 U 54 4 U 3 W 083 U 2 U 5 UJ 4y 3 U 0.80 U 2U 5V 4 U 3u
SODIUM 14800 12200 11800 10800 9870 3610 3780 Uy 4100 3830 8260 7410 4730 U4 4810 4450
THALLIUM 1 U 2 U 1 UJ 1 U 57 U 22 2U 1.2 J 1V 57 U 1 U 2 U 1 U 1U
VANADIUM 3V 5U 4U 3 U 33 429 54U 4 U RV 25U 130 5U 4 U 3 U




SITE 29 - BOGUE FIELD

GROUNDWATER ANALYTICAL RESULTS
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LOCATION 29GWO07 | 29GWQ7 | 29GWO7 | 29GWO7 |  29GWQ7 20GWO08 | 29GWO08 | 29GW08 | 29GWO08 | 29GWO08 29GW08 29GW09 | 20GWO09 | 29GW09 | 29GWO09
SAMPLE 29GWO7 [ 29GW07-1| 29GWO07-2 [ 29GW07-3] S29-MW07-05| 29GW08 | 29GW08-1| 29GW08-2 | 29GW0B-3{ S29GW08-04 | S29-MW0B-051 29GW0S (29GW09-1{ 20GW09-2 | 29GW03-3
MATRIX GwW GW GW Gw GW GW GW GW GW GW GW GW GW GW GwW
SAMPLE DATE 10/22/1991 7/25/1993 | 12/14/1993| 4/24/1994 | 10/3/2001 | 10/22/1991] 7/24/1993 | 12/13/1993| 4/24/1994 | 8/24/1999 10/2/2001__ | 10/22/19911 7/25/1993 | 12/13/1993 | 4/24/1994
ZINC 12.7 J 2 UJ 33 Ul 3 U 43 U 472 J 21 UJ 29 UJ 36 UJ 24 U 135 J 49 UJ 15 UJ 2.2 UJ
Dissolved Inorganics (ug/L)

ALUMINUM 11 UJ 53 U 42U 30U 11U 1547001 113 UJ ) 218 U 11.9 W 53 U 132 UJ 30U
ANTIMONY 14 U 17 UJ 16 UJ 17UV 14 U 17 UJ 16 UJ 17 W 14 U 17 U 16 UJ 17 U
ARSENIC 14 1U 1 U 1R 1UJ 24 UJ 18 J iU 1Y 4.7 UJ 6 43 R
BARIUM 14.3 UJ 8.3 11.6 9.8 21.7 W 16 UJ 10.8 UJ 741 84.3 74.4 64.9 60.8
BERYLLIUM 11U iU 1y 1 U 1y 1U 1U 1U iU 1U iU iU
CADMIUM 11U 2 U 2V 2U iU 2 UJ 2U 2U 1 U 2 U 2y 2 U
CALCIUM 68900 75900 82600 80900 79600 85300 | 71500 J | 68300 125000 | 144000 | 120000 J | 123000
CHROMIUM 3y 8 U 8 U 151 WJ 3V 8 U Y 6 UJ 3 8 U 8 U 64 UJ
COBALT Y 6 U 3U 8 U 3V 85 J 6.9 8.1 3U 6 U 3 U 8 U
COPPER 8.7 9 U 3V 3 U 2 U 9y 3U 3u 2 gy 3y 3 U
IRON 6.7 UJ 1790 1930 2040 J 33.2 UJ 5700 2260 891 61.1 UJ 9900 12500 | 14300 J
LEAD 1UJ 1U 1.2 U 1U iU 11Ul 14 U 1 UJ 1 Ud 1y 1.3 W 1y
MAGNESIUM 1500 UJ 1800 2090 2150 J 1830 UJ 2280 1470 1510 4330 UJ 3370 2900 3390 J
MANGANESE 46 396 43.1J 44.6 401 1820 836 542 304 516 581 666
MERCURY 02 U 02 U 02UV 02 U 02U 02 U 02 U 02U 02 U 02U 02 U 02U
NICKEL 6 U 7V 5U 5 U 6 U 7UJ 5U 54 6 U U 5U 5V
POTASSIUM 832 UJ 790 679 J 759 UJ 2760 UJ 1870 2300 1880 7510 UJ 8310 7030 7360
SELENIUM 1 UJ 1 UJ 1 U 1UJ 1uJ 1 U 1 U 18 UJ 1 UJ 1 UJ 1 U 1UJ
SILVER 2 U 5V 4U 34U 2V 5 UJ 4U 3 W 2 U 5V 514 3y
SODIUM 15100 11900 11500 10600 3400 3730 UJ [ 4160 UJ 3840 7190 5180 4640 UJ 4470
THALLIUM 1 U 2V 1UJ iU iU 2V iU 1 UJ 14U 2 U 1.3 iU
VANADIUM 3V 5U 4 U 3u 3V 5U 4 U 3U 3V 5U 4U 3U
ZINC 164 J 2 UJ 2U 25 UJ 121 J 45 UJ 44 UJ 35 UJ 12.8 J 53 Ud 52 U 3u
Miscellaneous Parameters (mg/L)

ALKALINITY

BIOCHEMICAL OXYGEN DEMAND

CHEMICAL OXYGEN DEMAND

CHLORIDE

HARDNESS

TOTAL DISSOLVED SOLIDS

TOTAL ORGANIC CARBON
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ALYTICAL RESULTS

LOCATION
SAMPLE
MATRIX
SAMPLE DATE

29GW10
29GW10
GW
10/22/1991

29GW10

29GW10-1
GW

7/25/1993

29GW10
29GW10-2
GW
12/13/1993

29GW10
29GW10-3
GW
4/24/1994

29GW10

S29GW10-04(072098)

GW
7/20/1998

29GW10

GwW
8/24/1999

$29GW10-04(082499)

29GW10
$29-MW10-05
GW
10/3/2001

29GW11
S29GWM11-01
GW
9/7/1997

29GW11
S29GWM11-02
GW
10/17/1997

20GW14
BF-529GWM11-03
GW
4/2/1998

20GW11
S29GW11-04
GW
7/20/1998

20GW11
529-MW11-05
GW
10/3/2001

Volatile Organics (ug/L)

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

0U

8.1

1.2

76

13

29

5 U

1U

1V

BROMODICHLOROMETHANE

BROMQOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

05U

CHLOROMETHANE

08 U

CiS-1,2-DICHLOROETHENE

CI$-1,3-DICHLOROPROPENE

DICHLORODIFLUOROMETHANE

s
clicic

ETHYLBENZENE

14 J

0.28 J

055 J

0.84 J

15

M+P-XYLENES

29

6.2

METHYLENE CHLORIDE

iU

O-XYLENE

0.33 UJ

0414

STYRENE

TETRACHLOROETHENE

03 U

TOLUENE

0 U

0.98 UJ

0414

1V

1U

iU

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

U

2.7

1y

44

1U

1U

1V

el

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

o e BN B
cloiclal|clclc] -

afala]s]sf
CCCCCCCC

VINYL CHLORIDE

Semivolatile Organics (ug/L)

11,2,4-TRICHLOROBENZENE

| 11U ]

10U |

10U |
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LOCATION 29GW10 | 29GW10 | 29GW10 | 29GW10 29GW10 29GW10 29GW10 29GW11 29GW11 29GW11 29GW11 | 29GW11
SAMPLE 20GW10 |29GW10-1] 29GW10-2 | 20GW10-3| S20GW10-04(072098) | S29GW10-04(082499) | S29-MW10-05 | S29GWM11-01 | S29GWM11-02 | BF-S20GWM11-03 | S29GW11-04 | S29-MW11-05
MATRIX aw GW aw GW GwW GwW e Gw aw GW GW GwW
SAMPLE DATE 1012211991 | 7/25/1993 | 121311993 | 412411994 712011998 8/24/1999 10/3/2001 971997 | 101711997 4/2/1998 7/2011998 | 10/3/2001
12-DICHLOROBENZENE 11U 10 U 10U
12-DIPHENYLHYDRAZINE 10 U 10U
1,3-DICHLOROBENZENE 110 10 U 10 U
1,4-DICHLOROBENZENE TU 10U 10U
2,2-OXYBIS(1-CHLOROPROPANE) 11U 10 U 10U
2,4,5-TRICHLOROPHENOL 28 U

2,4 6-TRICHLOROPHENOL 11U 10 U 10U
2,4-DICHLOROPHENOL 11U 00U 10U
2 A-DIMETHYLPHENOL 11 U 100 10U
2,4-DINITROPHENOL 28 U 50 U 50 U
2,A-DINITROTOLUENE 11U 10 U 100U
2,6-DINTROTOLUENE 17 U 10 U 10 U
2-CHLORONAPHTHALENE i1 U 10 U 10 U
2-CHLOROPHENOL 1 U 10U 100
2-METHYLNAPHTHALENE 11 U

2-METHYLPHENOL 11U

2-NITROANILINE 28 U

2-NITROPHENOL 11U 10 U 10U
3,3-DICHLOROBENZIDINE 11U 20 U 20 U
3-NITROANILINE 28 U

4,6-DINITRO-2-METHYLPHENOL 28 U 50 U

4-BROMOPHENYL PHENYL ETHER 11U 10U

4-CHLORO-3-METHYLPHENOL 11U 00

4-CHLOROANILINE 11U

4-CHLOROPHENYL PHENYL ETHER 11U 10 U 10U
4-METHYLPHENOL 11U

4-NITROANILINE 28 U

4-NITROPHENOL 28 UR 50 U 50 U
ACENAPHTHENE 11 U 10 U 10 U
ACENAPHTHYLENE 11 U 10 U 10 U
ANTHRACENE 11U 10 U 10U
BENZIDINE 50 U 50 U
BENZO(A)ANTHRACENE 11U 10U 10U
BENZO(AJPYRENE (Y 10U 10 U
BENZO(B)FLUORANTHENE 11U 10 U 10U
BENZO(G,H,)PERYLENE 11U 10U 10U
BENZO(K)FLUORANTHENE 11U 10U 10U
BIS(2-CHLOROETHOXY)METHANE 11U 10 U 10U
BIS(2-CHLOROETHYLJETHER 11U 10 U 10U
BIS(2-CHLOROISOPROPYLETHER

BIS(2-ETHYLHEXYL)PHTHALATE 1200 UJ

BUTYL BENZYL PHTHALATE 11U

CARBAZOLE 11U

CHRYSENE 11U 10 U 10U
DIN-BUTYL PHTHALATE 11 U 10U 26 J
DFN-OCTYL PHTHALATE i1 U 10 U 10 U
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LOCATION 29GW10 | 29GW10 | 29GW10 | 29GW10 29GW10 29GW10 29GW10 29GW11 29GW11 29GW11 29GW11 29GW11
SAMPLE 29GW10 | 29GW10-1} 29GW10-2 | 20GW10-3) S29GW10-04(072098) | S29GW10-04(082499) | S29-MW10-05 | S29GWM11-01 | S29GWM11-02| BF-S29GWM11-03 | S29GW11-04] S29-MW11-05
MATRIX GW GW GW GW GwW GW GW GwW GW GW GW GW
SAMPLE DATE 10/22/1991| 7/25/1993 | 12/13/1993| 4/24/1994 7/20/1998 8/24/1999 10/3/2001 9711997 10/17/1997 4/2/1998 7/201998 | 10/3/2001
DIBENZO(A H)ANTHRACENE 11U 10U 10 U
DIBENZOFURAN 1 U

DIETHYL PHTHALATE 11 UJ 10U 10 U
DIMETHYL PHTHALATE U 10 U 10 U
FLUORANTHENE 11U 104 10 U
FLUORENE 11U 10U 10U
HEXACHLOROBENZENE 11U 10U 10U
HEXACHLOROBUTADIENE 11 U 10 U 10U
HEXACHLOROCYCLOPENTADIENE 11U 10 U 10 U
HEXACHLOROETHANE 11U 10U 10 U
INDENO(1,2,3-CD)PYRENE 11U 10U 10 U
ISOPHORONE 11U 104U 10U
N-NITROSO-Di-N-PROPYLAMINE 11U 10 U 10 U
N-NITROSODIMETHYLAMINE 10 U 10U
N-NITROSODIPHENYLAMINE 11U 10 U 10 U
NAPHTHALENE 11U 28 10 U
NITROBENZENE 11U 10U 10 U
PENTACHLOROPHENOL 28 U 50 U 50 U
PHENANTHRENE 11U 12 4 10 U
PHENOL 11U 10U 10U
PYRENE 11U 10U 10 U
Petroleum Hydrocarbons (mg/L)

[TOTAL PETROLEUM HYDROCARBONS | 13U | I 05U T T 1 HE I ]
Total inorganics (ug/L)

ALUMINUM 7950 J [ 489 UJ T 186 UJ | 280 UJ 78.0 211 U
ANTIMONY 14 U 17 Ud 16 UJ 17 U 24 U 24 U
ARSENIC 12.8 2.8 UJ 1U 1V 32U 32U
BARIUM 102 45.2 21.1 256 14.3 8.0
BERYLLIUM 1u 17U 1U 1y 017 U 0.17 U
CADMIUM 1TU 2 U 2V 2 U 051 U 051 U
CALCIUM 92800 [ 111000 | 52700 | 84000 39800 102000
CHROMIUM 25.2 8 U 8 U 6 UJ 074 U 074 U
COBALT 6.2 6 U 3au 8 U 29 U 29U
COPPER 175 9U 3y 3U 24 U 24 U
IRON 24700 37000 12500 | 20000 14900 259 U
LEAD 128 J 1.8 1TU 1T UJ 25 U 25 U
MAGNESIUM 4720 UJ | 2690 2000 2610 961 6100
MANGANESE 176 236 68.9 137 681 35
MERCURY 02 U 02U 02 U 02 U 0.07 U 0.07 U
NICKEL 13.6 7U 5 U 5 U 104 U 104 U
POTASSIUM 2990 UJ | 6660 2030 2300 818 556
SELENIUM 1.7 UJ 1 UJ 1 U 1UJ 33U 33U
SILVER 2 U 5U 4U 3 U 0.80 U 080 U
SODIUM 14400 5550 17600 14900 19500 8890
THALLIUM 1U 2U 1u 1y 57U 57U
VANADIUM 48.1 6.5 4 U 3 U 25 U 25U
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LOCATION 29GW10 | 29GW10 | 29GW10 | 29GW10 29GW10 29GW10 29GW10 29GW11 29GW11 29GW11 29GW11 29GW11
SAMPLE 29GW10 {29GW10-1| 20GW10-2 | 20GW10-3| S29GW10-04(072098) | S29GW10-04(082499) | S29-MW10-05 | S29GWM11-01| S20GWM11-02| BF-529GWM11-03 | S29GW11-04 | $28-MW11-05
MATRIX GW GW GW GW GwW GW GW GwW GW GW GW GW
SAMPLE DATE 10/22/1991 | 7/25/1993 | 12/13/1993 | 4/24/1994 7/20/11998 8/24/1999 10/3/2001 9/7/1997 10/17/1997 4/2/1998 7/20/1998 10/3/2001
ZINC 68.1 J 33 W 11 UJ 35 UJ 24 U 24 U
Dissolved Inorganics (ug/L)
ALUMINUM 11 UJ 53 U 172 UJ | 266 UJ
ANTIMONY 14 U 17 UJ 16 UJ 17 U
ARSENIC 1.8 2.5 UJ 11 J 1.4
BARIUM 404 39.1 214 UJ 242
BERYLLIUM iU Y 1Y iU
CADMIUM iU 2 U 2U 2V
CALCIUM 87000 100000 | 55300 J | 80100
CHROMIUM 3U 8 U 8 U 6 U
COBALT 3U 6U 3u 8 U
COPPER 2U 9 U 3 U 3U
IRON 254 UJ 32000 12500 18800
LEAD 1 UJ 1U 1V 1 U
MAGNESIUM 3260 UJ 2380 2010 2480
MANGANESE 88 21 73.1 130
MERCURY 02 U 02 U 02 U 02 U
NICKEL 6 U 7y 5V 5U
POTASSIUM 1990 UJ 6270 2040 2200
SELENIUM 1 UJ 1 Ul 1Y 1 U
SILVER 2 U 5 U 4 U 3 Ud
SODIUM 15100 5100 17700 14200
THALLIUM 1U 2 U 1U 1 UJ
VANADIUM 3V 5U 4V 3y
ZINC 18 J 33 UJ 8 UJ 35 U

Miscellaneous Parameters (mg/L)

ALKALINITY

BIOCHEMICAL OXYGEN DEMAND

CHEMICAL OXYGEN DEMAND

CHLORIDE

HARDNESS

TOTAL DISSOLVED SOLIDS

TOTAL ORGANIC CARBON




SITE29 JE FIELD
SOIL ANALY.«wAL RESULTS
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LOCATION 29SB03 | 298803 | 29SB03 | 295804 | 20SB04 | 23SB04 | 299805 | 29SB0S | 295805 295805 295805 | 29SB06 | 295806 | 29SB06 | 295807 | 295807 | 298807 | 29SB07 | 20SB08 | 295808
SAMPLE 295BO3A | 295B038 | 295BO3C | 295B04A | 295B04B | 295B04C | 29SBO5A | 295B05A-D | 29SBO5B | 29SB058-1017/91 | 29SB05C | 29SB06A | 20SB06B | 29SBOSC | 235B07A | 2958078 | 2058078-D | 295807C | 295B08A | 2958088
MATRIX SO S0 50 SO S0 50 S0 S0 SO 30 SO S0 SO S0 SO SO S0 S0 50 50
TOP DEPTH 0 1 0 0 1 0 0 0 1 0 5 0 1 5 0 1 1 0 0 1
BOTTOM DEPTH 1 3 9 1 3 9 1 1 3 0 7 1 3 7 1 3 3 i 1 3
SAMPLE DATE 7/20/1993 | 7/20/1993 1 7/20/1993 | 7/20/1993 | 7/20/1993 | 7/20/1993 | 7/19/1993| 7/19/1993 | 7/19/1993 10/17/1991 711919931 7/19/1993 | 7/19/1993 | 7/19/1993 | 7/19/1993 | 7/19/1993 | 7/19/1993 [ 7/19/1993 | 7/19/1993 | 7/19/1993
Volatile Organics (ugkg)
1,1, 1-TRICHLORQETHANE Y
1,1,2,2-TETRACHLOROETHANE 11U
1,1,2-TRICHLOROETHANE 11U
1,1-DICHLOROETHANE 1y
1,1-DICHLOROETHENE 11U
1,2:DICHLOROETHANE Y
1,2-DICHLOROPROPANE 1Hu
2-BUTANONE Y
2-HEXANONE i1 U
4-METHYL-2-PENTANONE 11y
ACETONE 14 UJ
BENZENE 110 U 100 U 120 J 100 U 100 U 110 U 100 U 100 U 110 U 1nu 120 U 10 U 110U 120 U 110 U 1100 UJ 1800 J 1200 U 110 U 1000 U
BROMODICHLOROMETHANE nu
BROMOFORM AY
BROMOMETHANE Hu
CARBON DISULFIDE 1"
CARBON TETRACHLORIDE 11y
CHLOROBENZENE 1y
CHLORODIBROMOMETHANE Y
CHLOROETHANE 1y
CHLOROFORM 1
CHLOROMETHANE uuy
CIS-1,3-DICHLOROPROPENE [y
ETHYLBENZENE 110U 100 U 120 U 100 U 100 U 110 U 100 U 100 U 1o u 11U 120 U 110 U 110 U 120 Y 1oy | 1100 U 1100 U 1200 U 110 U 1000 U
HEXANE
METHYLENE CHLORIDE 11 U
STYRENE 11U
TETRACHLOROETHENE 11U
TOLUENE 110 U 100 U 120 U 100 U 100 U 110U 100 U 100 U 110U 2J 120 U 110 U 10 U 120 U 110 U 1100 U 1100 V 1200 U 1o u 1000 U
TOTAL 1,2-DICHLOROETHENE nu
TOTAL XYLENES 170 U 100 U 120 U 150 U 160 U 170 U 150 U 160 U 160 U 11U 180 U 160 U 160 U 180 U 160 U 1700 U 1700 U 1800 U 160 U 160 U
TRANS-1,3-DICHLOROPROPENE Ry
TRICHLOROETHENE AR
VINYL CHLORIDE nu
Semivolatile Organics (ug/kg)
1,2,4-TRICHLOROBENZENE 660 U
1,2:DICHLOROBENZENE 660 U
1,3-DICHLOROBENZENE 660 U
1,4-DICHLOROBENZENE 660 U
2,2-0XYBIS{(1-CHLOROPROPANE) 660 U
2,4,5-TRICHLOROPHENOL 1600 U
2,4,6-TRICHLOROPHENOL 660 U
2,4-DICHLOROPHENOL 660 U
2,4-DIMETHYLPHENOL 660 U
2,4-DINITROPHENOL 1600 U
2,4-DINITROTOLUENE 660 U
2,6-DINITROTOLUENE 660 U
2:CHLORONAPHTHALENE 860 U
2-CHLOROPHENOL 660 U
2-METHYLNAPHTHALENE 660 U
2-METHYLPHENCL 660 U
2-NITROANILINE 1600 U




SITE 29 - BOGUE FIELD

SOIL ANALYTICAL RESULTS
PAGE 2 OF 18

LOCATION 295803 | 295803 | 29SB03 | 29SB04 | 29SB04 § 295804 | 295B05 | 29SBOS | 29SB05 295805 295805 | 295806 | 205B06 | 295B06 | 29SBO7 | 29SBO7 | 295B07 | 295807 | 29SB08 | 295808
SAMPLE 295B03A | 295B038 | 29SB03C | 20SB04A | 29SB04B | 29SB04C | 29SB05A | 205B0SA-D | 20SBOSB | 295B058-10/17/91 | 29SB0SC | 29SBOBA | 29SB06B | 29SB06C | 29SB07A | 2958078 | 295B078-D | 29SBO7C | 29SBOBA | 295B08B
MATRIX SC Ele] 50 SO SO SO SO SO SO SO S0 SO SO SO el S0 o] SO SO SO
TOP DEPTH 0 1 0 0 1 0 0 0 1 0 5 0 1 5 0 1 1 0 0 1
BOTTOM DEPTH 1 3 9 1 3 9 1 1 3 0 7 1 3 7 1 3 3 " 1 3
SAMPLE DATE 2/20/1993 | 7/20/1993 { 7/20/1993 | 7/20/1993 | 7/20/1993 | 7/20/1993 | 7/19/1993 ! 7/19/1993 | 7/19/1983 10/17/1991 7/19/1993 ] 7/19/1993 | 7/19/1993 | 7/19/1993 | 77191993 | 7/19/1993 | 7/19/1993 | 7/19/1993 | 7/19/1993 | 7/19/1883
2-NITROPHENOL 660 U
3,3-DICHLOROBENZIDINE 660 U
3-NITROANILINE 1600 U
4,8-DINITRO-2-METHYLPHENOQL 1600 U
4-BROMOPHENYL PHENYL ETHER 660 U
4-CHLORQ-3-METHYLPHENOL 660 U
4-CHLOROANILINE 660 U
4-CHLOROPHENYL PHENYL ETHER 660 U
4-METHYLPHENOL 660 U
4-NITROANILINE 1600 U
4-NITROPHENOL 1600 UR
ACENAPHTHENE 660 U
ACENAPHTHYLENE 660 U
ANTHRACENE 860 U
BENZO(AJANTHRACENE 660 U
BENZO(AJPYRENE 660 U
BENZO(B)FLUORANTHENE 660 U
BENZO(G H.NPERYLENE 660 U
BENZO(K)FLUORANTHENE 660 U
B1S(2-CHLOROETHOXYIMETHANE 660 U
BIS(2-CHLOROETHYL)ETHER 660 U
BIS{2-ETHYLHEXYL)PHTHALATE 660 U
BUTYL BENZYL PHTHALATE 660 U
CARBAZOLE 860 U
CHRYSENE 660 U
Di-N-BUTYL PHTHALATE 660 U
DI-N-OCTYL PHTHALATE 660 U
DIBENZO(AH}ANTHRACENE 660 U
DIBENZOFURAN 660 U
DIETHYL PHTHALATE 660 U
DIMETHYL PHTHALATE 660 U
FLUORANTHENE 860 U
FLUORENE 650 U
HEXACHLOROBENZENE 660 U
HEXACHLOROBUTADIENE 660 U
HEXACHLOROCYCLOPENTADIENE 660 U
HEXACHLORQETHANE 660 U
INDENO(1,2,3-CD)PYRENE 660 U
ISOPHORONE 660 U
N-NITROSQ-DI-N-PROPYLAMINE 660 U
N-NITROSODIPHENYLAMINE 660 U
NAPHTHALENE 660 U
NITROBENZENE 660 U
PENTACHLOROPHENOL 1600 U
PHENANTHRENE 660 U
PHENOL 660 U
PYRENE 660 U
Patroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS 1y 10U 12 U 1y JANY 12 J 11U 11U 11y 12U 1t U 11U 12 U 1nu 4700 J 3500 J 4400 J 11U | 10000 J
GASOLINE RANGE CRGANICS 6 U 51U hY 5.1 2 U 57 U 52 U 2 U U 6y 53 U 4y s U U | 37004 1800 J 2500 U | 4100
ICOSANE
ICOSANE+NONANE
NONANE




SITE 2% {UE FIELD
SOIL ANALYTICAL RESULTS
PAGE3OF 18

LOCATION 295803 | 29SB03 | 295B03 | 295B04 | 295B04 | 295B04 | 295B05 295B05 | 295B0S 295805 295805 | 29SB06 | 29SB06 | 29SB06 | 29SBO7 | 29SB07 295807 29SB07 | 29SB08 | 29SB08
SAMPLE 298B03A | 295B038 | 29SB03C | 29SB04A | 29SB04B | 29SB0AC | 29SB0SA | 29SB0SA-D | 29SB05B [ 29SB05B-10/17/91 | 295B05C | 29SBO6A | 2958068 | 29S806C | 29SB07A | 295B078 | 29SB07B-D | 29SB07C | 295B08A | 2958088
MATRIX S0 SO S0 S0 S0 S0 SO e} S0 SO SO SO o] SO SO S0 SO 30 S0 o]
TOP DEPTH 0 1 0 0 1 0 0 0 1 0 5 0 1 5 0 1 1 0 0 1
BOTTOM DEPTH 1 k] 9 1 3 9 1 1 3 0 7 1 3 7 1 3 3 1 1 3
SAMPLE DATE 7/20/1993 | 7/20/1993 | 7/20/1993 ) 7/20/1993 | 7/20/1993 | 7/20/1993 | 711919931 7/19/1993 ) 7/19/1993 10/17/1991 7119/1993 1 719/1993 1 7191993 ) 71911993 | 719/1993 [ /1911998 | 7/19/1993 | 7/19/1993 ] 7/19/1993 | 7/19/1983
OIL & GREASE
TOTAL PETROLEUM HYDROCARBONS 55 37 48 34 31 44 33 37 KE) 16 UJ 41 67 38 35 35 3000 J 1400 J 4400 32 12000
TPH-DIESEL-FUEL #2
Inorganics (mg/kg)
ALUMINUM 3200
ANTIMONY 31U
ARSENIC 334
BARIUM 37
BERYLLIUM 022 U
CADMIUM 022 W
CALCIUM 197 J
CHROMIUM 4.5 J
COBALT 066 U
COPPER 0.44 U
IRON 3120 J
LEAD 28J
MAGNESIUM 83.1
MANGANESE 3
MERCURY 0.09 U
NICKEL 1.8 UJ
POTASSIUM 139 U
SELENIUM 022 U
SILVER 044 U
SODIUM 754
THALLIUM 022 UJ
VANADIUM 6.6
ZINC 4.4 UJ
Miscellaneous Parameters
[TOTAL ORGANIC CARBON (mg/kg) I I 1 1 [ T ] T I ] Il | T ]
(TOTAL SOLIDS (%) I I I I [ [ I 896 1 [ I { | I | 1




SITE 29 - BOGUE FIELD
SOIL ANALYTICAL RESULTS
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LOCATION
SAMPLE
MATRIX

TOP DEPTH
BOTTOM DEPTH
SAMPLE DATE

295808
295B08C
SO
5
7
71191993

295809
29SB0%A
Ele]

0
1
7/19/1993

295809
2958098
S0
1
3
7/19/1993

295809
295B09C
SO
0
9
7/19/1993

298810
295B10A
SO
0
1
7/19/1993

295810
2958108
SO
1
3
7/19/1993

295810
29SB10C

Kie]
0
g

7/19/1993

298811
29SB11A | 295B118B | 295B11C
SO SO 30
0 1 0
1 3 9
7/20/1993 | 7/20/11993 | 7/20/1993

295B11 | 29SB11

298B11
295B811C-D
S0
0
9
7/20/1993

295812
295B12A
S0
0
1
7/20/1993

295812
2958128
SO
1
3
7/20/1993

295812
29S612C
SO
5
7
7/20/1993

29SB13
295B13A
SC
0
1
7/20/1993

295813
29SB13A-D
SO
0
i
712011993

295B13
2958138
SO
1
3
7/20/1993

295813
295813C
sO
3
5
7/20/11993

295814
29SB14A
SO
0
1
7/120/1993

295B14
2958148
SO
1
3
7/20/1993

Volatile Organics (ug/kg)

1,1,1-TRICHLOROETHANE

1,1,2.2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

2400 U

100 U

10 U

120 U

110 U

1100 U

110V

1oy 110U 170 J

130 W

100U

110U

200

110 U

1oy

10 U

120 U

110 U

110 Y

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE

6300 J

100 Y

1oy

120 U

11ou

1100 U

110 U

oy 110 U 10 U

130 J

100 U

110U

110 U

110 U

110 U

110 U

120V

110V

110 U

HEXANE

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

2400 U

100 U

10 U

120 U

110 U

1100 U

110 U

1y 110 U 10 U

130 U

100U

110y

10 U

10 U

110 U

110 U

120 U

110y

110 U

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

5900 J

160 U

160 U

180 U

170 U

1700 U

170 U

170V 160 U 170 U

200 U

160 U

160 U

170 U

160 U

160 U

160 U

170 U

160 U

170 U

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

Semivolatile Organics (ug/kg)

1,2,4-TRICHLOROBENZENE

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2,2-0XYBIS(1-CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4 8- TRICHLOROPHENQL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE




SITE 29

JE FIELD
SOIL ANALYTICAL RESULTS
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LOCATION
SAMPLE
MATRIX

TOP DEPTH
BOTTOM DEPTH
SAMPLE DATE

29SB08
295B06C
e}
5
7
7/19/1993

293809
29SBOYA
SC
0
1
7/19/1993

295809
295B09B
SO
1
3
7/19/1983

295B09
285B09C
S0
0
9
7/19/1993

295B10
295B10A
S0
0
!
7/19/1993

298810
295B108
]

1
3
719/1993

298810
295810C
80
0
9
7/19/1993

295811
2958114
SO
0
1
7/20/1993

295B11
2958118
SO
1
3
7/20/1993

29SB11
29SB11C
SO
[}
9
7/20/1993

298811
29SB11C-D
S0
0
9
7/20/1993

295812
29SB12A
S0
0
1
7/20/1993

295812
2958128
SO
1
3
7/20/1993

293812
295B12C
SO
5
7
7/20/1993

208813
295B13A
SO
0
1
7/2011993

293813
29SB13A-D
SO
0
1
7/20/1993

298813
29SB138
S0
1
3
7/2011983

29SB13
298B13C
SO
3
5
7/20/1993

295814
295B14A
S0
0
1
7/20/1993

295B14
2958148
$O
1
3
7/20/1993

2-NITROPHENOL

3,3-DICHLOROBENZIDINE

3-NITROANILINE

4,8-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO[AJANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G H,)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYLIETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

DIBENZO(A HJANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLORQOCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

Petroleum Hydrocarbons (mg/kg)

DIESEL RANGE ORGANICS

15000 J

1nu

2800 J

Hu

uu

GASOLINE RANGE ORGANICS

20000 J

53U

3200

53U

ICOSANE

ICOSANE+NONANE

NONANE




SOIL ANALYTICAL RESULTS

SITE 29 - BOGUE FIELD

PAGE 6 OF 18

LOCATION
SAMPLE
MATRIX

TOP DEPTH
BOTTOM DEPTH
SAMPLE DATE

295808
295B08C
Kio]

5
7
7/19/11993

29880¢
295B09A
SO
0
1
7191993

29SB09
2958098
SO
1
3

295809
295B09C
S0
0
9

7/19/1993 | 7/19/1993

298810
295B10A
SO
0

1
7119/1993

298B10
2938108
S0
1
3
7/19/1993

295B10
298B10C
SO
0
9
719/1993

298811
29SB11A
S0
0
1
7/20/1993

293B11

295B118

S0
1
3

7/20/1993

295811
29SB11C
SO
0
9
7/20/1993

29SB11
295B11C-D
S0
0
9
7/20/1983

298812
29SB12A
S0
0
1
712011993

295812
298B128
SO
1
3
7/20/1993

295812
298B12C
SO
5
7
7/20/1983

295813
295B13A
S0
0
1
7/20/1993

298813
29SB813A-D
S0
0

1
7/20/1993

29SB13
2358138
S0
1
3
7/20/1993

295B13
293B13C
SO
3
5
7/20/1993

295814
295B14A
S0
0
1
7/20/1993

295814
2958148
SO
1
3
7/20/1993

OIL & GREASE

TOTAL PETROLEUM HYDROCARBONS

13000

37

15

42

23

4000

24

3

14

31

42

74

31

37

54

53

24

24

25

29

TPH-DIESEL-FUEL #2

inorganics (m

ALUMINUM

[

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

S0DIUM

THALLIUM

VANADIUM

ZINC

Miscellaneous Parameters

[ TOTAL ORGANIC CARBON (mgrkg)

[TOTAL SOLIDS (%)

)

||

| |

[ [ ]




SITE29- JEFIELD
SOIL ANALYTICAL RESULTS
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LOCATION
SAMPLE
MATRIX

TOP DEPTH
BOTTOM DEPTH
SAMPLE DATE

29SB14
29SB14B-D
SO
1
3
7/20/1993

298814
295B14C
SO
3
5
7/20/1993

298815
29SB15A
SC
0
1
7/20/1993

295815
2958158
S0
1
3
712011993

298815
295B15C
S0
3
5
7/20/1983

295B16
295B16A
SO
0
1
712011993

295B16
2958168
SO
1
3
7/20/1983

29SB16
295B16C
SO
3
5
7/20/1993

295817
29SB17A
S0
0
1
712011893

298B17
2958178
SO
1
3
712011993

295817
295817C
SO
5
7
7/20/1993

295818
295B18A"
SO
0
1
7/2011993

295B18
2988188*
S0
1
3
7/20/1893

295B18
295B818C"
SO
3
5
7/20/1933

293819
BF-5295B190103-2
SO
1
3
41211998

295819
BF-S2958190406-2
S0
4
3
4/2/1398

29SB19
529-5819-0103
S0
t
3
10/4/200

295819
$29-8B19-0406
SO
4
6
10412001

Volatite Organics (ug/kg)

1,1, 1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLORQETHENE

1,2-DICHLORQETHANE

1,2-DICHLOROPROPANE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

110U

120 Y

100 U

10y

140 U

100 U

10 U

120 U

00y

100 Y

1100 U

1mou

110 U

120 U

1y

12U

1100 U

1100 U

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE

110 U

120 U

100 U

110U

140 U

100 U

1oy

120U

100 U

100 U

1100 U

110U

110 U

120 U

82

1100 U

Hee U

HEXANE

27

METHYLENE CHLORIDE

STYRENE

TETRACHLORQETHENE

TOLUENE

10 U

120 4

100 U

110U

140 U

100U

110 U

120 U

100 U

j00 U

1100 U

110 U

1ou

120 U

1y

3J

1100 U

1100 U

TOTAL 1,2-DICHLORQETHENE

TOTAL XYLENES

170 U

180 U

160 U

160 U

210 J

160 U

160 U

180 U

160 U

150 U

1600 U

160 U

160 U

180 U

1y

200

1100 U

1100 U

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

Semivolatile Organics (ug/g)

1,2,4-TRICHLOROBENZENE

1,2-DICHLOROBENZENE

1,3-DICHLORQBENZENE

1,4-DICHLOROBENZENE

2.2-OXYBIS(1-CHLOROPROPANE)

2,4 5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2.4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE
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LOCATION
SAMPLE
MATRIX

TOP DEPTH
BOTTOM DEPTH
SAMPLE DATE

295814
29SB14B-D
SO
1
3
7/20/1993

295814
298B14C
SQ
3
5
7/20/1983

295815
295B15A
SO
0
1
7/20/1993

295815
2988158
Sie]

1
3
7/20/1993

298B15
295815C
SO
3
5
7/20/1993

295B16
295B16A
S0
0
1
71201993

295816
2958168
S0
1
3
712011993

295B16
295816C
SO
3
5
7/20/1393

298B17
29SB17A
SO
0
1
7/2011993

295B17
2958178
SO
1
3
7/20/1993

295817
298817C
]

5
7
7/20/1993

295818
29SB18A"
SO
0
1
7/20/1993

295818
298B8188*
S0
1
3
71201993

295B18
295818C*
SO
3
5
7/20/1993

295819
BF-§2958180103-2
S0
1
3
4/2/1998

295819
BF-52958190406-2
SO
4
6
4/2/1998

295819
$29-5819-0103
SO
1
3
10/4/2001

295819
§29-§819-0408
SO
4
6
10/4/2001

2-NITROPHENOL

3,3-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(AJANTHRACENE

BENZO{APYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYLIPHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

DIBENZO(A H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

FLUORANTHENE

FLUQRENE

HEXACHLORGOBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CDIPYRENE

SOPHORONE

N-NITROSO-DI:N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

360 U

390 U

Petroleum Hydrocarbons (mg/kg)

DIESEL AANGE ORGANICS

1nu

w

19

1nu

1nu

774

1y

720

9700

GASOLINE RANGE ORGANICS

56 U

Clc

52 U

53U

49 U

55 U

65

880

6400

11000

ICOSANE

ICOSANE +NONANE

1.8 U

2y

NONANE

18V

2.1
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LOCATION
SAMPLE
MATRIX

TOP DEPTH
BOTTOM DEPTH
SAMPLE DATE

295814
295B14B-D
S0
)

3
7/20/1993

295814
295B14C
SO
3
5
7/20/1993

298815
295B15A
SO
0
1
7/20/1993

298815
2958158
SO
1
3
7/20/1993

293B15
298B15C
SO
3
5
7/20/1993

295816
295816A
80
0
1
7/20/1993

295818
2958168
SO
1
3
7/20/1993

295B16
295816C
SO
3
5
7/20/1993

295817
298B17A
Y
0
1
7/20/1993

298B17
2988178
SO
1
3
7/20/1993

295817
295817C
S0
5
7
7/201993

295818
295B18A"
S0
0

1
7/201993

295B18
2958188*
SO
1
3
7/20/1993

295818
295B18C*
e]

3
5
7/20/1993

295819
BF-52958190103-2
SO
1
3
4/2/1998

298B19
BF-5295B190406-2
S0
4
6
4/2/1998

295819
$29-5B19-0103
SO
1
3
10/4/2001

295B19
$29-5819-0406
SO
)
8
10/4/2001

OlL & GREASE

768

3410

TOTAL PETROLEUM HYDROCARBONS

23

30

48

24

23

82

18

31

41

39

400

8

23

24

TPH-DIESEL-FUEL #2

320

3700

Inorpanics (mg/kg)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

Miscellaneous Parameters

[TOTAL ORGANIC CARBON (mghkg)

L[]

[TOTAL SOLIDS (%)

1
]
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LOCATION
SAMPLE
MATRIX

TOP DEPTH
80TTOM DEPTH
SAMPLE DATE

295819
529581901031
SO
0
0
9/6/1997

295819
$295B8190406-1
80
0
0
9/6/1997

295B20
BF-5293B200103-2
Kie]
1
3
4/2/1938

298820
BF-§295B200507-2
se
5
7
4/2/1998

298820
$29-8820-0103
SO
1
3
10/4/2001

295B20
$29-8820-0406
S0
4
6
10/4/2001

295820
$295B200103-1
SO
0
0
9/6/1997

295820
$2988200103-3
SO
0
0
8/26/1999

29SB20
$2958200406-3
SO
0
0
8/25/1899

295820
$2958200507-1
SO
0

0.
9/6/1997

295821
BF-5298B210103-2
S0
1
3
4/2/1998

295B21
BF-52958210406-2
S0
4
[
4/2/1398

Volatile Organics (ug/kg)

1.1 I-TRICHLOROETHANE

1,1,2,2- TETRACHLOROETHANE

1,1 2-TRICHLORCETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

2

1300 U

1400 U

270 U

"y

11y

120 U

670 U

1ny

1400 U

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLORQETHANE

CHLOROFORM

CHLOROMETHANE

CiS-1,3-DICHLOROPROPENE

ETHYLBENZENE

160

1300 U

17000

11y

270 U

120 U

3000

8700

HEXANE

1300 U

1700

220 J

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

11y

1300 U

1400 U

270 U

120 U

670 U

1400 U

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

12U

370

1300 U

14000

270 U

3

120 Y

7400

4500

TRANS-1,3-DICHLOROPROPENE

TRICHLORQETHENE

VINYL CHLORIDE

Semivolatile Organics (ug/kg)

1,2,4-TRICHLOROBENZENE

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2.2 -0XYBIS(1-CHLOROPROPANE] _

2,45 TRICHLOROPHENOL

2,4,6: TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2.4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLORQOPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE
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LOCATION
SAMPLE
MATRIX

TOP DEPTH
BOTTOM DEPTH
SAMPLE DATE

295819
52958190103-1
Lol
0
0
9/6/1997

295819
$2958B190406-1
50
0
0
9/6/1997

295820
BF-S295B8200103-2
SO
1
3
4/2/1998

295820
BF-$293B8200507-2
S0
5
7
4/2/1998

295820
529-5620-0103
SO
1
3
10/4/2001

298820
$29-5820-0406
S0
4
[
10/4/2001

295B20
$2958200103-1
S0
0
0
9/6/1997

295820
$2958200103-3
SO
0
0
8/25/1999

205820
$2958200406-3
Ko}

0
0
8/25/1999

298820
$2988200507-1
S0
0
0
9/6/1997

295821
BF-52988210103-2
SO
1
3
4/2/1998

29SB21
BF-S2958210406:2
S0
4
[
4/2/1998

2-NITROPHENOL

3,3-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORQ-3-METHYLPHENOL

4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(AANTHRACENE

BENZO{APYRENE

BENZO(8)FLUORANTHENE

BENZO(G.H.)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYLETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

DIBENZO(A HIANTHRACENE

DIBENZOFURAN

OIETHYL PHTHALATE

DIMETHYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLGROCYCLOPENTADIENE

HEXACHLORGETHANE

INDENQ(1,2.3-CD)PYRENE

ISOPHORONE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENCL

PHENANTHRENE

PHENOL

PYRENE

410 U

350U

370y

390 U

350 U

370 U

400 U

370U

360 U

380 U

Petroleum Hydrocarbons (mg/kg)

DIESEL RANGE ORGANICS

834

18000

GASOLINE RANGE ORGANICS

Ly

2700

2500

2500

SRALEY]

7200

6.7

14 U

160

6200

880

2600

ICOSANE

21U

45 U

0.18 U

180 U

ICOSANE +NONANE

18y

34

10U

19U

NONANE

45 U

24

34

0.18 Y

80y

2.2
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LOCATION
SAMPLE
MATRIX

TOP DEPTH
BOTTOM DEPTH
SAMPLE DATE

295819
529581901031
SO
0
0
9/6/1997

298819
§2958190406-1
SO
0
0
9/6/1997

295820
SO
1
3
4/2/1998

298820

SO
5
7
4/2/1998

BF-52858200007-2

295820
$29-5B20-0406
0 B

o s 88
o= ®

10/4/2001 10/4/2001

9/6/1997

8/25/1999

9/6/1997

4/2/1998

4/2/1998

OlL & GREASE

506 8410

1.3

TOTAL PETROLEUM HYDROCARBONS

TPH-DIESEL-FUEL #2

370

8300

11000

8900

13000

19000

10000

13000

Inorganics (mg/kg)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

RON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SO0IuM

THALLIUM

VANADIUM

ZINC

Miscellaneous Parameters

[TOTAL ORGANIC CARBON {mgrkg)

[TOTAL SOLIDS (%)
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LOCATION
SAMPLE
MATRIX

TOP DEPTH
BOTTOM DEPTH
SAMPLE DATE

295821
$29-5B21-0103
SO
1
3
10/4/2001

295821
$29-5B21-0406
S0
4
6
10/4/2001

295821
§29-5821-0406-0
]

4
6
10/4/2001

298821
$295B210103-1
S0
0
0
9/6/1997

298821
5295B210406-1
SO
0
0
9/6/1997

298822
BF-52958220103-2
SO
1
3
4/2/1998

295822
BF-52958220406-2
SO
4
[
4/2/1998

295822
$29-8B22-0103
SO
1
3
10/4/2001

298822
529-5B22-0406
SO
4
6
10/4/2001

298822
$2988220102-3
SO
0
0
8/25/1999

298822
$2958220103-1
SO
0
0
9/6/1997

298622
§293B220406-1
S0
0
0
9/6/1997

298822
$2958220406-3
SO
0
0
8/25/1999

Volatlle Organics (ugkg)

1,1, 1-TRICHLOROETHANE

1,1,2,2- TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

11y

260 U

20U

€70 U

"y

1400 U

1100 U

11U

1y

LAY

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLORQETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE

11y

260

260 U

AT}

5100

1400 U

1100 U

410

630

HEXANE

1400 U

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

260 U

1ty

670 U

1400 U

53 U

1100 U

55 U

110 U

TOTAL 1,2-DICHLORCETHENE

TOTAL XYLENES

260 U

"y

19000

1400 U

53 U

1100 U

100

210

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

Semivolatile Organics (ug/kg)

1,2,4-TRICHLOROBENZENE

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1.4-DICHLOROBENZENE

2,2-0XYBIS(1-CHLOROPROPANE)

2,4 5-TRICHLOROPHENOL

2.4 8-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE
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LOCATION
SAMPLE
MATRIX

TOP DEPTH
BOTTOM DEPTH
SAMPLE DATE

298821
$29-5B21-0103
SO
1
3
10/4/2001

295821
$29-5B21-0406
SO
4
6
10/4/2001

295821
$29-5B21-0406-0
SO
4
6
10/4/2001

298821
§2958210103-1
50
0
0
9/6/1997

298821
$2958210406-1
SO
0
0
9/6/1997

298822
BF-52958220103-2
SO
1
3
4/2/1998

295822
BF-5295B8220406-2
SO
4
[

4/2/1998

298822
§29-5822-0103
SO
1
3
10/4/2001

295822
$29-5B22-0406
SO
4
6
10/4/2001

208822
§2958220102-3
S0
0
0
8/25/1999

298822
$295B220103-1
S0
0
0
9/6/1997

295822
$2958220406-1
S0
0
0
9/6/1997

295822
$295B220406-3
S0
0
0
8/25/1999

2:-NITROPHENOL

3,3-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITRQANILINE

4-NITROPHENOQL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO[A)ANTHRACENE

BENZO(AJPYRENE

BENZO(B)FLUCRANTHENE

BENZO(G,HPERYLENE

BENZO(KJFLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS{2-CHLOROETHYL)ETHER

BiS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

DIBENZO(A HJANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENQ(1,2,3-CD)PYRENE

ISOPHORONE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

350 U

150 J

350 U

380U

43

Petroleum Hydrocarbons (ma/kg)

DIESEL RANGE ORGANICS

"y

3800

3500

150

8900

GASOLINE RANGE ORGANICS

0110 U

1600

2200

300

8400

500

8.9

11000

3100

720

88

ICOSANE

nu

190 U

370U

18 U

ICOSANE +NONANE

1.8 U

gy

NONANE

190 U

18U

370 U
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LOCATION
SAMPLE
MATRIX

TOP DEPTH
BOTTOM DEPTH
SAMPLE DATE

295821
$29-SB21-0103
SO
1
3
10/4/2001

295B21
$29-S821-0406
SC
4
[
10/4/2001

298821
§24-5B21-0406-0
SO
4
6
10/4/2001

295821
5295B8210103-1
S0
0
0
9/6/1997

295621
$295B210406-1
SO
0
0
9/6/1997

295822
BF-5295B220103-2
SO
1
3
4/2/1998

295822
BF-5295B220406-2
SO
4
6
4/2/1998

295B22
$29-5822-0103
SO
1
3
10/4/2001

295822
$29-5822-0406
S0
4
6
10/4/2001

295B22
$298B220102-3
s0
0
0
8/25/1999

295B22
$2988220103-1
SO
0
0
9/6/1997

295822
$2988220406-1
S0
0
0
9/6/1997

295B22
5298B220406-3
SO
0
0
8/25/1999

OlL & GREASE

443

1920

1830

548

4100

0.34

072

TOTAL PETROLEUM HYDROCARBONS

TPH-DIESEL-FUEL #2

8200

29000

3200

13000

3000

45000

320

7900

inorganics (mg/kg)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SO0IUM

THALLIUM

VANADIUM

2ZINC

Miscellaneous Parameters

TOTAL ORGANIC CARBON (mg/kg)

{TOTAL SQLIDS (%)

]
[

L1 |
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LOCATION
SAMPLE
MATRIX

TOP DEPTH
BOTTOM DEPTH
SAMPLE DATE

295823
529582301031
S0
0
0
9/6/1997

298823
$52958230406-1
SO
0
0
9/6/1857

Volatlle Organics (ugkg)

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DICHLOROETHANE

1,2:DICHLOROPROPANE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

11y

1ty

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CI8-1,3-DICHLOROPROPENE

ETHYLBENZENE

11U

nu

HEXANE

METHYLENE CHLORIDE

STYRENE

TETRACHLORQETHENE

TOLUENE

1ty

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

1y

1y

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

Semivolatile Organics (ugkg)

1,2,4-TRICHLOROBENZENE

1,2:DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2,2-0XYBIS(1-CHLOROPROPANE)

2,4 5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE




SITE 29.

JEFIELD

SOIL ANALYTICAL RESULTS
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LOCATION
SAMPLE
MATRIX

TOP DEPTH
BOTTOM DEPTH
SAMPLE DATE

298823
529882301031
S0
0
0
9/6/1997

295823
S2958230406-1
S0
0
0
96/1997

2-NITROPHENOL

3,3-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2.METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENQL

4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

A-METHYLPHENQL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BEN2O(G H )PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYLJETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

OEN-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

DIBENZO(A HJANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLORGBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CO)PYRENE

ISOPHORONE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENQL

PHENANTHRENE

PHENOL

PYRENE

3804

30U

Petroleum Hydrocarbons (mi

DIESEL RANGE ORGANICS

GASOLINE RANGE ORGANICS

g1

28y

ICOSANE

T8 U

0.18 U

JCOSANE+NONANE

NONANE

0.18 U

018 U
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LOCATION
SAMPLE
MATRIX

TOP DEPTH
BOTTOM DEPTH

am m e

SAMPLE DATE

295823
$2958230103-1

295823
$295B230406-1

OIL & GREASE

TOTAL PETROLEUM HYDROCARBONS

TPH-DIESEL-FUEL #2

Inorganics (mg/kg)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BEDVE it IM
GO T ki UV

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IAON

LEAD

MAGNESIUM

MANGANESE

SANS O

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

Yy YRRTITY)
| FIALLIUIV

VANADIUM

ZINC

Miscellaneous Parameters

{TOTAL ORGANIC CARBON (mg/kg)

[TOTAL SOLIDS (%)
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TABLE 4-1

GROUNDWATER ELEVATIONS
SITE 29 - CRASH CREW BURN PIT
MCALF BOGUE FIiELD, NORTH CAROLINA

Elevation of July 23, 1993 December 13, 1993 April 4, 1994
Measuring
Data Point Point Depth to | Elevation | Depthto | Elevation | Depthto | Elevation
(ft MSL) Water of Water Water of Water Water of Water
(feet) (ft MSL) (feet) (ft MSL) (feet) (ft MSL)
29GWO1 13.16 8.01 5.15 7.03 6.13 7.00 6.16
29GW02 13.98 9.36 5.13(0 8.35 6.28(1) 7.47 6.51
29GWO03 13.48 8.46 5.02 7.02 6.46 6.75 6.73
29GW04 14.66 9.02 5.64 7.69 6.97 7.47 719
29GW05 15.97 8.48 7.49 7.36 8.61 7.48 8.49
29GWO06 14.15 6.95 7.20 6.20 7.95 6.25 7.90
29GW07 13.88 8.99 4.89 7.58 6.30 7.44 6.44
29GW08 12.74 8.29 4.45 6.72 6.02 6.35 6.39
29GW09 9.93 5.93 4.00 4.24 5.69 3.88 6.05
29GW10 10.65 6.63 4.02 5.08 5.57 5.14 5.51
29GW 11 14.04 9.51 5.11() 7.83 6.55(1) ND ND
S-1 5.85 1.05 4.80 0.45 5.40 0.57 5.28
S-20 2.14 ND 2" ND 2* ND 2t

*

8]

2

Approximate.

ND No data.

Product encountered in well. Groundwater elevation adjusted to account for product, based on
these assumptions: the specific gravity of the product = 0.80, elevation of water table = elevation
of measuring point - [depth to water - (0.80 x product thickness)]. The calculations are as
follows:

July 1993, Well 29GW02: Depth to water, 9.36 feet; Depth to product, 8.72 feet; Product
thickness, 0.64 feet (0.80 x 0.64 = 0.51); Elevation of water table, 13.98-(9.36-0.51) = 5.13
July 1993, Well 29GW11: Depth to water, 9.51 feet; Depth to product, 8.79 feet; Product
thickness, 0.72 feet (0.72 x 0.80 = 0.58); Elevation of water table, 14.04-(9.51-0.58) = 5.11
December 1993, Well 29GW02: Depth to water, 8.35 teet; Depth to product, 7.54 feet;
Product thickness, 0.81feet (0.81x0.80=0.65); Elevaton of water table,
13.98-(8.35-0.65) = 6.28

December 1993, Well 29GW11: Depth to water, 7.83 feet:; Depth to product, 7.40 feet;
Product thickness, 0.43feet (0.43x0.80=0.34); Eievation of water table,
14.04-(7.83-0.34) = 6.55

Staff Gauge S-2 was gone. Elevation is approximated based on field observations.
Note: Product thickness measurements were not taken on April 4, 1994.

D-11-94-27 4-5




D-11-94-27

TABLE 4-2

PRODUCT THICKNESS AND REMOVAL DATA - 29GW02

SITE 29 - CRASH CREW BURN PIT

MCALF BOGUE FIELD, NORTH CAROLINA

Precipitation Avg. Product Removal
Date Data Approximate Per Month
(Inches) Product Thickness (Galions)
(Inches)

January 1992 7.36 2 0.12
February 1992 2.41 2 0.25
March 1992 4.09 0.19 0.34
April 1992 2.22 0 0.17
May 1992 1.36 10.1 1
June 1992 493 11.39 Q.25
July 1992 1.7 17.4 8.5
[August 1992 11.19 10 4.5
September 1992 3.] 0 0.08
October 1992 2.2 0.36 4.5
November 1992 4.15 0 3
December 1992 2.13 0 1.5
January 1993 NA 0 0.25
February 1993 NA 1.75 0.5
March 1993 NA 0.75 0
April 1993 NA 0 0.03
May 1993 1.44 0.06 0.008
June 1993 1.58 0 0.01
July 1993 517 9.5 0.43
August 1993 3.54 14.25 1.9
September 1993 6.99 7.5 7.31
October 1993 5.03 NA NA
November 1993 3.86 0.02 0.14
December 1993 2.85 0.46 1.77
January 1994 7.76 0.03 0.6
February 1994 1.46 0.03 0.5
March 1994 6.78 0 0
April 1994 0.35 NA - 0
May 1994 2.99 0.01 0.06
June 1994 2.74 1.1 0.75
July 1994 3.2 2.23 0.8
August 1994 5.05 2.19 0.9
September 1994 513 1.76 0.9
October 1994 3.94 NA NA
November 1994 2.44 NA NA

NA: Not available
Note:
January 1992

4-6

Less than 2 gallons of product was removed from 29GW02 from October 1991 to
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EXTENT OF SOIL AND GROUNDWATER CONTAMINATION
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TABLE 5-1

SUMMARY OF ANALYTICAL RESULTS
SOIL SAMPLES (mg/kg) — JULY 1993

MCALF, BOGUE FIELD, NORTH CAROLINA

Parameter Benzene Ethyl- Toluene | Xylenes Low to Medium to Residual
benzene Medium High TPH
BP TPH BP TPH
Sample ID Analytical SW846/ | SWB46/ | SW846/ | SW846/ | SWB46/ SwWs46/ EPA 418.1
Methodology 5030 5030 5030 5030 5030 | 3550/5030
Depth
29SB03A 0-12° 011Uy 0.11vu 011U 017U 56U 11U 55
29SB03B 1-3 01U 01U 01U 01U 51U 10U 37
295B03C 7-9 0.12U 0.12U 012U 0.12U 6U 12U 48
29SB0O4A 0-12" 01U o1y 01U 0.15U 51U 11U 34
29SB04B 1-3 01U 01U 01U 0.16 U 52U 11U 31
295B04C 7-9' 011U 011U 011U 017 U 57U 12U 44
29SB05A o-12" 01vu 01U o1u 015U 52U 11U 33
29SB05A-D 0-12" 01U o1y 01U 0.16 U 52U 11U 37
295B058B 1-3 011U 011U 011 v 0.16 U 55U 11U 34
295B05C 57 0.12u 012U 012U 0.18U 6U 12U 41
295B06A 0-12" 0.11U 011U 0.11U 0.16 U 53U 11U 67
29SB068 1-3 o011 u 011U 011U 0.16 U 54U 11U 38
29SB06C 5-7' 0.12U 0.12U 012U 0.18U 6U 12U 35
29SB07A o0-12* 011U 011Vu 011U 0.16 U 53U 11u 35
298B07B 1-3 11U 11y 1.1U 17U 3,700 J 4,700 J 3,000 J
298B078-D 1-3' 1.6J 1.1U 11U 1.7U 1,800 J 3,500 J 1,400 J
298B07C 9-11 1.2U 12U 12U 18U 2,500 4,400 J 4,400
295B08A 0-12" 011U 0.11U 0.11U 0.16 U 54U 11U 32
295B08B 1-3 1U iU 1U 16U 4,100 4 10,000 J 12,000
295B08C 5-7 24U 6.3J 24U 594 20,0004 15,000 J 13,000
29SB09%A 0-12* 01U 01U 014U 0.16 U 52U 11U 37
2958098 1-3 o1 u 011U 0.11U 0.16 U 53U 11U 15
295809C 7-9' 012U 0.12U 0.12U 0.18 U 9.9 44 42
29SB10A o0-12" 011y 011U 011U 017U 56U 11U 23
29SB10B 1-3 11U 11U 11U 1.7U 3,200 2,800 J 4,000
29SB10C 7-9' 011U 011U 011U 0.17 U 57U 12U 24
29SB11A o0-12" 011U 011U 0.11 U 017 U 55U 11U 31
29SB118 1-3 011U 011U 011U 0.16 U 53U 11U 14
29SB11C 7-9' 0.17J 011U 011U 017U 5.7U 12U 31
29SB11C-D 7-9 013 ud 0.13 U 0.13U 02U 66U 14U 42
295B12A 0-12* 01U 01U 01U 0.t6 U 52U 11U 74
29SB12B 1-3' 011U 011U 011U 0.16 U 54U 11U 31




TABLE 5-1 (Continued)

SUMMARY OF ANALYTICAL RESULTS

SOIL SAMPLES (mg/kg)
MCALF, BOGUE FIELD, NORTH CAROLINA
Parameter Benzene Ethyl- Toluene | Xylenes Low to Medium to Residuat
benzene Medium High TPH
BP TPH BP TPH
Sample ID Analytical SWs846/ | SWB46/ | SW846/ | SW8B46/ | SW846/ SW846/ EPA 4181
Methodology 5030 5030 5030 5030 5030 | 3550/5030
Depth

29SB12C 5-7' 0.2 011U o11u 017U 57U 12U 37
29SB13A 0-12* 011U 011U 011U 0.16 U 53U 11U 54
29SB13A-D 0-12" 011U o.11vu 011U 0.16 U 54U 11U 53
2958138 1-3' 011U 011U 011U 0.16 U 54U 11U 24
298B13C 3-5 0.12U 0.12U 012U 0.17 U 58U 12U 24
29SB14A 0-12* 011U 011U 0.11U 0.16 U 54U 11U 25
295B14B 1-3 011U 0.1t U 011U 0.17U 56U 11U 29
29SB14B-D 1-3 011U 011U 011U 017U 56U 11U 23
29SB14C 3-5' 012U 0.12U 012U 0.18U 6U 12U 30
29SB15A 0-12° 01U 0.tuU 01U 0.16 U 52U 11U 48
295B15B 1-3' 011U 011U 011U 0.16 U 54U 11U 24
29SB15C 3-5' 0.14U 0.14U 0.14U 021U 7U 13U 23
29SB16A 0-12° 01U 01U 01U 0.16 U 52U 19 82
295B16B 1-3 011U 0.11U 011U 0.16 U 53U 11U 18
295B16C 3-5' 012U 0.12U 0.12U 0.18U 6U 12U 31
29SB17A 0-12" 01U 01U 01U 0.16 U 52U 11U 41
2958178 1-3' 01U 01U 01U 0.15U 49U 11U 39
298B17C 5-7' 11U 11U 11U 16U NR 774 400
29SB18A* 0-12" 011U 011U 011U 0.16 U 53U 11U 36
295B18B* 1-3 o11u 011U 011U 0.16 U 55U 11U 23
29SB18C* 3-5 0.12U 0.12U 012U 0.18U 6.1U 12U 24

*Background sample.
All positive results presented in boldface type.
Duptlicate results presented for samples with “-D" suffix.

Qualifier codes:

U Not detected at specified detection limit.

J Estimated positive result.

NR Not reported




TABLE 5-2

SUMMARY OF BACKGROUND GROUNDWATER ANALYTICAL RESULTS (ug/L)
MCALF, BOGUE FIELD, NORTH CAROLINA

Analyte 29GW0S5 - Round 1 (7/93) 29GW05 - Round 2 (12/93) 29GW05 - Round 3 (4/94)
Benzene 2U 1u 1U
Ethylbenzene 2U 1U 1U
M,P-Xylene 0.23 UJ 1U 1U
O-Xylene 2U 1U 1U
Toluene 0.38 UJ 1U 1U
Aluminum 182 UJ 130 UJ 295 UJ 194 Ud 544 UJ 329 LJ
Antimony 17 UJ 17U 16 UJ 16 UJ 17 UJ 17 UJ
Arsenic 1.1 UJ 1U 1y 1U 1 1U
Barium 20.6 UJ 16.6 UJ 17.8 18.1 114 11.2
Beryllium 1U 1U 1y 1U 1U 1U
Cadmium 20U 2UJ 2U 2U 2U 2U
Calcium 12300 12600 10400 10300 J 6330 6380
Chromium 88U 38U 8 U 8 U 6U 6 U
Cobalt 6 UJ 6 UJ 3uU 3U 838U 8 U
Copper 9u 9uU 3U 33U 3U 3U
Iron 152 UJ 128 UJ 619 129 344 18.2
Lead 1 UJ 1UJ 1y 1U 1U 1U
Magnesium 589 UJ 501 UJ 453 482 455 459
Manganese 16.5 UJ 18.4 UJ 12.5 15.3 M.74J 1.5J
Mercury 02U 02U 02U 02U 02U 02U
Nickel 7 UJ 7UJ 5U 5U 5U 5U
Potassium 374 355 U 517 597 152 U 152 U
Selenium 1UJ 1 UJ 1UJ 1 UJ 1UJ 1Ud
Silver 5UJ 5UJ 4U 4U 3UJ 3uJ
Sodium 4160 UJ 4300 UJ 4860 5060 4070 4010
Thallium 2U 2U 1U 1 1U 1U
Vanadium 5U 5U 4U 4 U 3y 3U
Zinc 2UJ 4.9 UJ 6.9 UJ 8.9 UJ 7.5 UJ 6.1 UJ

Metals results for unfiltered samples are presented in left-hand column and for filtered samples are presented in
right-hand column for each sample.

Qualifier Codes: NA - Not Analyzed; U - Not Detected; J - Estimated Value; UJ - Detection/Quantitation Limit
Estimated.
Bold indicates a positive resulit.



TABLE 5-3

SUMMARY OF ANALYTICAL RESULTS - JULY 1993
GROUNDWATER PHASE Il, ROUND 1 SAMPLES (ug/L)

MCALF, BOGUE FIELD, NORTH CAROLINA

Analyte 29GWO01 29GW02 29GW03 29GW04

Benzene 2U 57J 0.21 J 2U
Ethylbenzene 1.2 UJ 23J 2U 2U

Toluene 0.84 UJ 1.1 UJ 0.36 UJ 0.89 UJ
m-/p-Xylene 0.44 UJ 714J 0.28 UJ 0.69 UJ

0-Xylene 0.26 UJ 26J 2U 0.21 UJ

Aluminum 53 U 53 U 55.3 UJ 71.9 UJ 70.2 UJ 74.9 UJ 97.4 UJ 86.9 UJ
Antimony 17 UJd 17 UJ 17 UJ 17 UJ 17 UJ 17 UJ 17 UJ 17 UJ
Arsenic 9.4 UJ 9.9 UJ 29.6 29.2 1.5 UJ 2.2 UJ 3.4 UJ 3.6 UJ
Barium 21.8 UJ 21 UJ 37.8 36.5 13.7 13.8 11.7 UJ 12.2 UJ
Beryllium 1U 1U 1U 1U 1U 1U 1U 1U
Cadmium 2 UJ 2UJ 2U 2U 2U 2U 2 UJ 2 UJ
Calcium 101000 99900 144000 145000 81600 85300 40600 41000
Chromium 8 U 8 U 8 U 8 U 8 U 8 U 8 U 8 U
Cobalt 6 UJ 6 UJ 6U 6 U 6 U 6U 6 UJ 6 UJ
Copper 9u <AY QU 9 U 9uU 9U 9 U 9 U
Iron 19400 18900 26500 26100 3360 3100 1340 1290
Lead 1 UJ 1 UJ 1U 1U 1U 1U 1 UJ 1 UJ
Magnesium 2160 2220 3730 3850 2670 2760 2040 2060
Manganese 196 195 155 156 53 54.6 39.1 UJ 40.1 UJ
Mercury 02U 0.2 U 02U 02U 02U 02U 02U 02U
Nickel 7 UJ 7 UJ 7U 7U 7U 7U 7 UJ 7 UJ
Potassium 2060 2020 4140 4120 1960 2100 374 557
Selenium 1UJ 1 UJ 1UJ 1 UJ 1UJ 1 UJ 1U 1U
Silver 5 UJ 5 UJd 5U 5U 5U 5U 5 UJ 5 UJ
Sodium 5540 UJ 5550 UJ 5310 5240 3860 UJ 3850 UJ 3660 UJ 4000 UJ
Thallium 2U 2U 2U 2U 2U 2U 2U 2U
Vanadium 5U 5U 5U 5U 5U 5U 5U 5U
Zinc 2 UJ 4.9 UJ 3.9 UJ 2 UJ 2.7 UJ 8 UJ 2.7 UJ 2 UJ




TABLE 5-3 (Continued)

SUMMARY OF ANALYTICAL RESULTS

GROUNDWATER PHASE I, ROUND 1 SAMPLES (ug/L)

MCALF, BOGUE FIELD, NORTH CAROLINA

’

Analyte 29GW05 29GW06 29GW06D 29GW07
Benzene 2U 2U 2U 2U
Ethylbenzene 2V 2U 2U 2U
Toluene 0.38 UJ 0.35 UJ 0.3 UJ 0.39 UJ
m-/p-Xylene 0.23 UJ 0.23 UJ 0.22 UJ 2U
o-Xylene 2U 2U 2U 2U
Aluminum 182 UJ 130 UJ 131 UJ 53 U 70.5 UJd 59.3 UJ 69 Ud 53 U
Antimony 17w 17 UJ 17 UJ 17 UJ 17 UJ 17 UJ 17 UJ 17 UJ
Arsenic 1.1 UJ 1U 2 UJ 1.2 UJ 1.7 UJ 1.6 UJ 1.3 UJ 1U
Barium 20.6 UJ 16.6 Ud 11.4 UJ 10.9 UJ 11.7 UJ 11.3 UJ 7.7 8.3
Beryliium 1U 1U 1U 1U 1 U 1 U 1U 1 U
Cadmium 2 UJ 2UJ 2 UJ 2UJ 2 UJ 2 UJ 2U 2U
Caicium 12300 12600 74500 75000 74700 76100 77600 75900
Chromium 8 U 8 U 8 U 8 U 9 8 U 8 U 8 U
Cobalt 6 UJ 6 UJ 6 UJ 6 UJ 6 UJ 6 UJ 6U 6 U
Copper 9 U 9 U 9 U 9 U 9 U 9 U 9V 9 U
Iron 152 UJ 128 UJ 2270 2110 2150 2150 1970 1790
Lead 1 UJ 1 .UJ 224 1UJd 1 UJ 1 UJ 1U 1 U
Magnesium 589 UJ 501 UJ 1960 1930 1950 2050 1880 1800
Manganese 16.5 UJ 18.4 UJ 14.4 UJ 15.8 UJ 14.5 UJ 14.6 UJ 40.3 39.6
Mercury 02U 02U 02U 02U 02U 02U 02U 02U
Nickel 7 UJ 7UJ 7UJ 7 UJ 7 UJ 7 UJ 7U 7U
Potassium 374 355 U 663 559 378 676 795 750
Selenium 1 UJ 1 UJ | 1U 1U 1U 1U 1 UJ 1 UJ
Silver 5UJ 5 UJ 5Ud 5UJ 5UJ 5UJ 5U 5U
Sodium 4160 UJ 4300 UJ 10700 10800 11200 10900 12200 11900
Thallium 2U 2U 2U 2U 2U 2U 2U 2U
Vanadium 5U 5U 5U 5U 5U 5U 5U 5U
Zinc 2 UJd 4.9 UJ 9.1 UJ 7.2 UJ 2 UJ 9.5 UJ 2UJ 2 UJ




TABLE 5-3 (Continued)
SUMMARY OF ANALYTICAL RESULTS
GROUNDWATER PHASE It, ROUND 1 SAMPLES (pg/L)

MCALF, BOGUE FIELD, NORTH CAROLINA

Analyte 29GW08 29GW09 29GW10
Benzene 2U 2.7 8.1
Ethylbenzene 2U 2U 14J
Toluene 0.5 UJ 1.3 UJ 0.98 UJ
m-/p-Xylene 0.22 UJ 0.97 UJ 29
0-Xylene 2U 0.62 UJ 0.33 UJ
Aluminum 53 U 54.7 UJ 82 UJ 53 U 489 UJ 53 U
Antimony 17 Ud 17 UJ 17 UJ 17 UJ 17 UJ 17 UJ
Arsenic 1.8 UJ 2.4 UJ 6 UJ 4.7 UJ 2.8 UJ 2.5 UJ
Barium 16.5 UJ 16 UJ 72.1 74.4 45.2 39.1
Beryllium 1U 1 U 1 U 1U 1U 1U
Cadmium 2 UJ 2 UJ 2U 2U 2U 2U
Calcium 85200 85300 140000 144000 111000 100000
Chromium 8V 8y 8 U 8 VU 8uU 88U
Cobalt 16.6 J 854J 6U 6U 6 U 6 U
Copper 9U gu QU gu 9 U 9uU
Iron 5900 5700 11800 9900 37000 32000
Lead 1 UJ 1 UJ 1U 1U 1.8 1U
Magnesium 2240 2280 3380 3370 2690 2380
Manganese 1820 1820 501 516 236 211
Mercury 02U 0.2 U 02U 02U 02U 02U
Nickel 7 UJ 7 UJ 7 U 7U 7U 7U
Potassium 1840 1870 7880 8310 6660 6270
Selenium 1 UJ 1 UJ 1 UJ 1UJ 1 UJ 1 UJ
Silver 5 UJ 5 UJ 5U 5U 5U 5U
Sodium 3780 UJ 3730 UJ 4730 UJ 5180 5550 5100
Thallium 2U 2U 2U 2U 2U 2U
Vanadium 5U 5U 5U 5U 6.5 5U
Zinc 2.1 0UJ 4.5 UJ 4.9 UJ 5.3 UJ 3.3UJ 3.3 UJ

Metals results for unfiitered samples are presented in left-hand column and for filtered samples are presented in right-
hand column for each sample.
Qualifier Codes: U - Not Detected; J - Estimated Value; UJ - Detection/Quantitation Limited Estimated.




TABLE 5-4

SUMMARY OF ANALYTICAL RESULTS - DECEMBER 1993
GROUNDWATER PHASE Il, ROUND 2 SAMPLES (ug/L)
MCALF, BOGUE FIELD, NORTH CAROLINA

Analyte 29GW01 29GW02 29GW02-D 29GW03
Benzene 1U 1000 U 1000 U 1.5
Ethylbenzene 1.1 1000 U 1000 U 1U
Toluene 1U 1000 U 1000 U 1U
m,p-Xylene 1U 1000 U 1000 U 1y
0-Xylene 1U 1000 U 1000 U 1U
Aluminum 154 UJ 127 UJ 42 U 42 U 42 U 42 U 116 UJ 102 UJ
Antimony 16 UJ 16 UJ 16 UJ 16 UJ 16 UJ 16 UJ 16 UJ 16 UJ
Arsenic 6.6 8.2 58.2 55.7 57.8 55.3 53 6.2
Barium 21.7 22.1 UJ 39.9 41.1 38 38.5 8.5 UJ 7.8 UJ
Beryllium 1U 1U 1U 1U 1U 1U 1V 1U
Cadmium 2U 2U 2.5 3.5 2.9 2.7 2U 2 U
Calcium 94800 97300 J 129000 135000 129000 130000 137000 132000 J
Chromium 8 U g8u 8 U 8 U 8uU 8 U 8 U 8 U
Cobalt 33U 3U 3U 3U 3U 3V 6.7 3.9
Copper 3U 3V 3U 3V 3V 3U 3U 3V
fron 16800 17500 40200 41600 40700 40100 15900 15300
Lead 1U 1.7 UJ 1.4 UJ 1.5 UJ 1.6 UJ 1.9 UJ 1U 1.3 UJ
Magnesium 2410 2410 3890 4020 3910 3880 5230 4970
Manganese 177 185 139 J 146 J 139 J 138 J 1460 1430
Mercury 02U 02U 02U 02U 02U 0.2 U 02U 02U
Nickel 5U 5U 5U 5U 5U 5U 5U 5U
Potassium 1560 1740 9320 J 9890 J 9500 J 9410 J 3680 3610
Selenium 1U 1U 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1U
Silver 4V 4 U 4 U 4y 4 U 4 U 4 U 4.1 J
Sodium 6490 6470 7030 7430 7080 7170 5660 5360
Thallium 1U 1U 1UJ 1 UJ 1 UJ 1 UJ 1U 1U
Vanadium 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U
Zinc 40.5 UJ 3.2 UJ 11.4 UJ 2U 12 UJ 2U 7.1 UJ 7.4 UJ




TABLE 5-4 (Continued)
SUMMARY OF ANALYTICAL RESULTS
GROUNDWATER PHASE Il, ROUND 2 SAMPLES (ug/L)

MCALF, BOGUE FIELD, NORTH CAROLINA

Analyte 29GW04 29GW05 29GW06 29GW07
Benzene 1U 1U 1U 1U
Ethylbenzene 1 1U 1U 1U
Toluene 1U 1U 1U 1U
m-/p-Xylenes 1U 1U 1U 1U
o-Xylene 1U 1U 1y 1U
Aluminum 158 UJ 166 UJ 295 UJ 194 UJ 196 UJ 177 UJ 61.3 UJ 42 U
Antimony 16 UJ 16 UJ 16 UJ 16 UJ 16 Ud 16 UJ 16 UJ 16 UJ
Arsenic 3.2 3J 1U 1U 1V 1U 1U 1U
Barium 10.9 UJ 10.1 UJ 17.8 18.1 UJ 13.5 Ud 14.6 UJ 12.6 11.6
Beryllium 1U 1U 1U 1U 1U 1 U 1U 1U
Cadmium 2U 2U 2U 2U 2U 2U 2U 2U
Calcium 48800 47500 J 10400 10300 J 83700 86500 J 82500 82600
Chromium 8y 8 v 8 U 8y 8 U 8 U 8 VU 8 U
Cobalt 3U 3V 3V 3U 3U 3U 3U 3U
Copper 3U 3 U 3U 3 UJ 3U 3U 3V 3U
fron 2180 2200 619 129 2770 2720 2040 1930
Lead 1U 1V 1U 1U 1U 1.5 UJ 2.8 UJ 1.2 UJ
Magnesium 1980 1950 453 482 UJ 2170 2320 2110 2090
Manganese 26.6 27 12.5 15.3 15.2 16.4 43.7 J 431 J
Mercury 02U 0.2U 02U 02U 02U 02U 02U 0.2 U
Nickel 5U 5U 5U 5U 5U 5U 5U 5U
Potassium 623 621 517 597 983 865 580 J 679 J
Selenium 1 UJ 1U 1UJ 1 UJ 1 UJ 1 U 1 UJ 1 UJ
Silver 4U 4 U 4 U 4 U 4 U 4 U 4 U 4 U
Sodium 4160 4090 UJ 4860 5060 11600 11500 11800 11500
Thallium 1U 1U 1U 1 1U 1U 1UJ 1 UJ
Vanadium 4 U 4 U 4U 4 U 4 U 4 U 4 U 4 U
Zinc 3.5UJ 10.1 UJ 6.9 UJ 8.9 UJ 6.3 UJ 4.9 UJ 3.3 UJ 2U




TABLE 5-4 (Continued)

SUMMARY OF ANALYTICAL RESULTS
GROUNDWATER PHASE Il, ROUND 2 SAMPLES (ug/L)
MCALF, BOGUE FIELD, NORTH CAROLINA

Analyte 29GW08 29GW09 29GW10
Benzene 1U 3.8 1.2
Ethylbenzene 1U 1U 0.28J
Toluene 1U 1U 1U
m-/p-Xylenes 1U 1U 1
o-Xylene 1U 1U 1U
Aluminum 130 UJ 119 UJ 187 UJ 132 UJ 186 UJ 172 UJ
Antimony 16 UJ 16 UJ 16 UJ 16 UJ 16 UJ 16 UJ
Arsenic 1.3 1.8 J 5 6 1U 114
Barium 10.9 UJ 10.8 UJ 76.9 64.9 21.1 21.4 UJ
Beryllium 1U 1U 1U 1V 1U 1 U
Cadmium 2U 2U 2U 2U 2U 2U
Calcium 69300 71500 J 128000 120000 J 52700 55300 J
Chromium 8 U 8 U 8 U 8 U 8 U 8u
Cobalt 8.5 6.9 3U 3U 3V 3U
Copper 3U 3U 3U 3U 3U 3V
fron 2340 2260 24500 12500 12500 12500
Lead 1U 1.4 UJ 1U 1.3 UJ 1U 1U
Magnesium 1430 1470 3110 2900 2000 2010
Manganese 752 836 622 581 68.9 73.1
Mercury 0.2U 0.2 U 02U 0.2 U 0.2U 0.2V
Nickel 5U 5U 5U 5U 5U 5U
Potassium 2530 2300 7610 7090 2030 2040
Selenium 1 UJ 1UJ 1 UJ 1UJ 1. UJ 1U
Silver 4 U 4 U 4U 51J 4 U 4U
Sodium 4100 4160 UJ 4810 4640 UJ 17600 17700
Thallium 1.2J 1U 1U 1.3 1U 1U
Vanadium 4 4 U 4 U 4 U 4 U 4 U
Zinc 2.9 UJ 4.4 UJ 15 UJ 5.2 UJ 11 UJ 8 UJ

Metals results for unfiltered samples are presented in left-hand column and for filtered samples are presented in right-hand column for each sample.
Qualifier codes: U = Not detected; J = Estimated value; UJ = Detection/quantitation limit estimated.



TABLE 5-5

SUMMARY OF ANALYTICAL RESULTS - APRIL 1994
GROUNDWATER PHASE II, ROUND 3 (ug/L)
MCALF, BOGUE FIELD, NORTH CAROLINA

ANALYTE 29GWO01 29GW02 29GW03 29GW03-D 29GW04 29GWO05
Benzene 1U 86 J 0.31J 1U 1U 1U
Ethylbenzen 7.64J 384 1U 1U 0.56 J 1V
e
Toluene 1U 1U 1U 1U 0.224J 1U
m-, p-Xylene 8.84J 110 1U 1U 1U 1U
o-Xylene 0.48 J 24J 1U 1U 1y 1V
Aluminum 235 UJ 231 UJ 30 U 30 U 210 UJ 226 Ud 223 UJ 231 UJ 226 UJ 223 UJ 544 UJ 329 UJ
Antimony 17 UJ 17 UJ 17 U 17 U 17 UJ 17 UJ 17 UJ 17 UJ 17 UJ 17 UJ 17 UJ 17 UJ
Arsenic 7.9 7.6 92.8 R 85.5 R 7.8 7.5 8.5 7.7 3.4 3.3J 1 1U
Barium 16.7 16.5 15.4 14.6 3U 3y 3U 3.2 12.4 12 114 11.2
Beryllium 1U 1U 1U 1U 1U 1U 1U 1 U 1U 1U 1U 1U
Cadmium 2U 2U 2U 2U 2U 2U 2V 2U 2U 2U 2U 2U
Calcium 103000 102000 119000 120000 127000 126000 125000 125000 76600 74800 6330 6380
Chromium 6 UJ 6 UJ 30U 30 U 6 UJ 6 UJ 6 UJ 6.1J 6 UJ 6 UJ 6 UJ 6 UJ
Cobalt 8 U g8 U 8 U 8 U CAY 8 U 8 U 8 U 8 U 8 U 8V 8 U
Copper 3U 3U 3UJ 3 UJ 3V 3U 3U 3U 3U 3U 3U 3U
Iron 21300 21200 76800 J 76000 J 16900 16600 16600 16600 4810 4630 344 18.2 UJ
Lead 1UJ 1 UJ 24J 1U 1.2 UJ 1 UJ 1 UJ 1 UJ 1UJ 1 UJ 1 UJ 1UJ
Magnesium 2510 2480 5190 J 5230 J 3720 3720 3700 3710 2930 2890 455 459
Manganese 200 198 568 563 881 867 870 861 57.9 57 11.7 J 135 J
Mercury 02U 02U 02U 02U 02U 02U 0.2V 0.2U 0.2 U 02U 02U 0.2 U
Nickel 5U 5U 5.1 5U 5U 5U 5U 5U 5U 5U 5U 5U
Potassium 1360 1340 11800 11800 2200 2210 2330 2250 548 487 152 U 152 U
Selenium 1UJ 1 UJ 1 UJ 1 UJ 1 UJ 1.1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJd 1UJ
Silver 3UJ 3UJ 3 UJ 3uJ 3 UJ 3uJ 3UJ 3UJ 3UJ 3UJ 3UJ 3UJ
Sodium 5450 5310 7460 7630 5010 5080 4950 5020 10400 10200 4070 4010
Thallium 1.1 UJ 1U 1 UJ 1U 1U 1U 1.2 UJ 1U 1U 1U 1U 1U
Vanadium 3V 3V 3V 3V 3V 3U 3V 3U 3U 3U 3U 3U
Zinc 3.4 UJ 18.6 UJ 39.9 2U 4.3 UJ 3.4 UJ 5UJ 3.7 UJ 43 UJ| 126 UJ 7.5 UJ 6.1 UJ




TABLE 5-5 (Continued)

SUMMARY OF ANALYTICAL RESULTS

GROUNDWATER PHASE Il, ROUND 3 (pg/L)
MCALF, BOGUE FIELD, NORTH CAROLINA

ANALYTE 29GW06 29GW07 29GW08 29GW09 29GW10
Benzene 1U 11U . 1U 3.74J 7.6
Ethylbenzene 1U 1U 1U 1U 0.55 J
Toluene 1U 1U 1U 0.2J 0.414J
m-, p-Xylene 1U 0.37J 0.26 J 0.44J 6.2
o-Xylene 1U iU 1U 0.38 J 0.41J
Aluminum 280 UJ 246 UJ 30U 30U 234 UJ 218 UJ 30U 30U 280 UJ 266 UJ
Antimony 17 UJ 17 UJ 17 U 17 U 17 UJ 17 UJ 17 U 17 U 17 UJ 17 UJ
Arsenic 1V 1U 1R 1R 1.1 1U 45 R 43R 1U 1.4
Barium 6.7 6.4 10.8 9.8 7.2 7.1 61.3 60.8 25.6 24.2
Beryllium 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Cadmium 2U 2U 2U 2U 2U 2U 2U 2y 24U 2V
Calcium 66000 66800 81600 80900 69900 68300 123000 123000 84000 80100
Chromium 6 UJ 6 UJ 11.5 UJ 15.1 UJ 6 UJ 6 UJ 9.6 UJ 6.4 UJ 6 UJ 6 UJ
Cobalt 8 U 8 U 8 U 8 U 8 U 8.1 8 U 8 U 8 U 8 U
Copper 3U 3U 3 UJ 3 UJ 3U 3V 3 UJ 3UJ 3U 3U
Iron 1980 2000 2360 J 2040 J 857 891 14600 J 14300 J 20000 18800
Lead 1 UJ 1 UJ 1U 1U 1UJ 1UJ 1U 1U 1 UJ 1 UJ
Magnesium 1610 1630 2150 J 2150 J 1610 1510 3430 J 3390 J 2610 2480
Manganese 10.9J 11.4J 47 44.6 460 542 664 666 137 130
Mercury 0.2 U 02U 0.2 U 02U 0.2 U 02U 02U 02U 0.2 U 0.2 U
Nickel 5 U 5U 5U 5U 5U 5U 5U 5U 5U 5U
Potassium 544 429 760 UJ 759 UJ 1890 1880 7770 7360 2300 2200
Selenium 1 UJ 1 UJ 1 UJd 1UJ 1.2 UJ 1.8 UJ 1UJ 1 Ud 1 UJ 1 UJ
Silver 33U 3UJ 3 UJ 3 UJ 3 UJ 3UJ 3 UJ 3V 3 UJ 3 UJ
Sodium 7470 7330 10800 10600 3830 3840 4450 4470 14900 14200
Thallium 1 UJ 1U 1U 1U 1U 1 UJ 1U 1U 1U 1 UJ
Vanadium 3U 3U 3U 3U 3U 3V 3y 3U 3y 3U
Zinc 3.5 UJ 4.7 UJ 3 UJ 2.5 UJ 3.6 UJ 3.5 UJ 2.2 UJd 3UJ 3.5 UJ 3.5 UJ

Metals results for unfiltered samples are presented in left-hand column and for filtered samples are presented in right-hand column for each sample.
U = Not detected; J = Estimated value; UJ = Detection/quantitation limit estimated; R = Rejected value.

Qualifier codes:




SUMMARY OF POSITIVE BTEX RESULTS

TABLE 5-6

GROUNDWATER PHASE Il, ROUNDS 1, 2, AND 3 (pg/L)

MCALF, BOGUE FIELD, NORTH CAROLINA

Sampling Sampling Stage Benzene |Ethylbenzene| m-/p-Xylene o-Xylene Toluene |Total Xylenes
L.ocation

20GWO01 SI 7 0.6J NA NA 10U 10U
Phase |, RI 1U 10 NA NA 10U 5
Phase II, Round 1 2U 1.2Ud 0.44 UJ 0.26 UJ 0.84 UJ NA
Phase I!, Round 2 1U 1.1 1U 1U 1U NA
Phase Il, Round 3 1U 7.6J 8.8J 0.48J 1U NA

20GW02 SI 110 68 NA NA 13 220
Phase I, RI 88 40J NA NA 3J 210J
Phase Ii, Round 1 57J 23J 71J 26J 1.1 U NA
Phase 11, Round 2 1000 U 1000 U 1000 U 1000 U 1000 U NA
Phase Il, Round 3 86J 38J 110 24J 1U NA

29GW03 Sl 2J 10U NA NA 10U 10U
Phase 1, RI 10U 10U NA NA 10U 10U
Phase Il, Round 1 0.21J 2U 0.28 UJ 2U 0.36 UJ NA
Phase I, Round 2 1.5 1U 1U 1U 1U NA
Phase il, Round 3 0.31J 1U 1U 1U 1U NA

29GW04 Si 15 8 NA NA 10U 10U
Phase |, RI 10U 10U 10U 10U 10U 00U
Phase Il, Round 1 2U 2U 0.69 UJ 0.89 UJ 0.69 UJ NA
Phase Il, Round 2 1U 1 1U 1U 1U NA
Phase I, Round 3 1U 0.56J 1U 1U 0.22J NA

29GWO05 Phase |, RI 10U 10U NA NA 10U 10U
Phase Il, Round 1 2U 2U 0.23 UJ 2U 0.38 UJ NA
Phase Il, Round 2 1U 1U 1U 1U 1U NA
Phase Il, Round 3 iU 1U 1U 1U 1U NA




TABLE 5-6 (Continued)

SUMMARY OF POSITIVE BTEX RESULTS
GROUNDWATER PHASE Il, ROUNDS 1, 2, AND 3 (ug/L)

MCALF, BOGUE FIELD, NORTH CAROLINA

Sampling Sampling Stage Benzene |[Ethylbenzene| m-/p-Xylene O-Xyiene Toluene |Total Xylenes
Location
20GW06 Phase |, RI i0U 10U NA NA 10U 10U
Phase I, Round 1 2U 2U 0.23 2V 0.35 UJ NA
Phase II, Round 2 1U 1U 1U 1U 1U NA
Phase i, Round 3 1U 1U 1U 1U 1U NA
29GWQ7 Phase [, RI 10U 10U NA NA 10U 10U
Phase I, Round 1 2U 2U 2U 2U 0.39 UJ NA
Phase Il, Round 2 1U 1U 1U 1U 1uU NA
Phase Il, Round 3 1U 11U 0.37J 1U 1U NA
29GW08 Phase |, RI 10U 10U NA NA 10U 10U
Phase I, Round 1 2U 2U 0.22 UJ 2U 0.5UJ NA
Phase I, Round 2 1U 1U 1U 1U 1U NA
Phase I, Round 3 1y 1U 0.26J 1U 1U NA
29GW09 Phase |, RI 10U 10U NA NA 10U 10U
Phase I, Round 1 27 2U 0.97 UJ 0.62 UJ 1.3 UJ NA
Phase I, Round 2 3.8 iU 1U 1U 1U NA
Phase Il, Round 3 3.7J 1U 0.44J 0.38J 0.2J NA
29GW10 Phase I, RI 10U 100 NA NA 10U 10U
Phase I, Round 1 8.1 1.4J 29 0.33 UJ 0.98 UJ NA
Phase I, Round 2 1.2 0.28J 1 1U 1U NA
Phase I, Round 3 7.6 0.55J 6.2 0.41J 0.41J NA

Qualifier codes:

NA = Not Analyzed; ND = Not detected; U = Not detected at reported detection/quantitation limit; UJ = Estimated
detection/quantitation limit; J = Estimated value.

Sampling dates: Sl - 1988; Phase | Rl — October 1991; Phase Il Round 1 - July 1993; Phase !l Round 2 — December 1993; Phase I
Round 3 - April 1994
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STATE OF NORTH CAROLINA DEPARTMENT OF ENVIRONMENT,
HEALTH, AND NATURAL RESOURCES LETTER
NOVEMBER 10, 1994



State of North Carolina

Department of Environment, Health, and Natural Resources

" Wilmington Regional Office
James B. Hunt. Jr.. Governor DIVISION CF ENVIRONMENTAL MANAGEMENT Bob Jamieson
Jonathan B. Howes, Secretary Groundwater Section : Regional Manager

November 10, 1994

CERTIFIED MAIL Z 275 496 163
RETURN RECEIPT REQUESTED

Mr. R.D. Neison

Environmental Affairs Officer

United States Marine Corps

Marine Corps Air Station ‘
Cherry Point. Nerth Carolina 28<33-5001

Subject: Corrective Action Plan
Marine Corps Auxiliary Landing Field
Former Crash Crew Bum Pit
Bogue Field
Carteret County

Dear Mr. Nelson:

Recent review of the subject file shows that the Division of Environmental Management received
a Remedial Investigation report for the subject site on July 23, 1993. Additional correspondence has
provided the Division with regular monitoring of free product thickness and product recovery reports for
the site. The available information suggests that the low level of contamination at the site results from
effective natural degredation. We assume this process will continue to occur at the site.

As required by State regulations under 15A NCAC 2L .0106 the Division requests that a Corrective
Action Plan be submitted for the subject site. Due to the nature of the contamination and site geology,
you may wish to pursue corrective action under 15SA NCAC 2L .0106 k, 1, or m. A copy of 15A NCAC
2L is enclosed. Should you wish to pursue one of the corrective action options, you will be required to
completed on of the appropriate certification forms, which are also enclosed.

127 Curdinal Dave Extension. Wilmington, N.C. 28405-3845 @ Telephone 910-395-3900 ® Fax 910-350-2004

-



Mr. R. D. Neison
November 0. 1994
Page two (2)

The Division requests that you make a written response to this letter within 15 days of its receipt.
your response should include the plan of action you intend to take and a schedule with a time table.

Should you have any questions concerning this letter or require addtional information, please contact
Diane Rossi at 99100 395-3900.

Sincerely, i
- \
. \ ; ”
SN~ T

Charies F. Stehman. Ph. D.
Environmental Supervisor I

>nclosures
CTS/CDR/gjg
cc: WiRO-GWS

Mr. Jack Butler, Superfund Section

s:rgwsidianciusmcbogue.oct
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SUBCHAPTER 2L Page 5 of 9

will be met at a location no closer than one year time of travel
upgradient of an existing or foreseeable receptor, based on
travel time and the natural attenuation capacity of subsurface
materials or on a physical barrier to groundwater migration that
exists or will be installed by the person making the request;

(5) that, if the contaminant plume is expected to intercept
surface waters, the groundwater discharge will not possess
contaminant concentrations that would result in violations of
standards for surface waters contained in 15A NCAC

2B .0200;

(6) that public notice of the request has been provided in
accordance with Rule .0114(b) of this Section;

(7) that the propbsed corrective action plan would be consistent
with all other environmental laws.

)K (1) Any person required to implement an approved corrective action plan for
a non-permitted site pursuant to this Rule may request that the Director
approve such a plan based upon natural processes of degradation and
attenuation of contaminants. A request submitted to the Director under this
Paragraph shall include a description of site specific conditions, including
written documentation of projected groundwater use in the contaminated
area based on current state or local government planning efforts; the
technical basis for the request; and any other information requested by the
Director to thoroughly evaluate the request. In addition, the person making
the request must demonstrate to the satisfaction of the Director:

(1) that all sources of contamination and free product have
been removed or controlled pursuant to Paragraph (f) of this
Rule;

(2) that the contaminant has the capacity to degrade or
attenuate under the site-specific conditions;

(3) that the time and direction of contaminant travel can be
predicted with reasonable certainty;

(4) that contaminant migration will not result in any violation
of applicable groundwater standards at any existing or
foreseeable receptor;

(5) that contaminants have not and will not migrate onto
adjacent properties, or that:

(A) such properties are served by an existing

public water supply system dependent on surface
waters or hydraulically isolated groundwater, or

http://gw.ehnr.state.nc.us/2L105 . htm ' 8/13/01



SUBCHAPTER 2L Page 6 of 9

(B) the owners of such properties have consented
in writing to the request;

(6) that, if the contaminant plume is expected to intercept
surface waters, the groundwater discharge will not possess
contaminant concentrations that would result in violations of
standards for surface waters contained in 15A NCAC

2B .0200;

(7) that the person making the request will put in place a
groundwater monitoring program sufficient to track the
degradation and attenuation of contaminants and contaminant
by-products within and down gradient of the plume and to
detect contaminants and contaminant by-products prior to their
reaching any existing or foreseeable receptor at least one year’s
time of travel upgradient of the receptor and no greater than the
distance the groundwater at the contaminated site is predicted
to travel in five years;

(8) that all necessary access agreements needed to monitor
groundwater quality pursuant to Subparagraph (7) of this
Paragraph have been or can be obtained;

(9) that public notice of the request has been provided in
accordance with Rule .0114(b) of this Section; and

(10) that the proposed corrective action plan would be
consistent with all other environmental laws.

(m) The Division or any person required to implement an approved
corrective action plan for a non-permitted site pursuant to this Rule may
request that the Director approve termination of corrective action.

(1) A request submitted to the Director under this Paragraph
shall include:

(A) a discussion of the duration of the corrective
action, the total project’s cost, projected annual
cost for continuance and evaluation of the success
of the corrective action;

(B) an evaluation of alternate treatment
technologies which could result in further
reduction of contaminant levels projected capital
and annual operating costs for each technology;

(C) effects, including health and safety impacts, on
groundwater users if contaminant levels remain at
levels existing at the time corrective action is
terminated; and

httn-//ow ehnr state nc /21 105 htm R/13/01




APPENDIX E

AS/SVE SYSTEM ACTIVITIES SUMMARY AND
PHYSICAL PARAMETER MEASUREMENTS



TABLE E-1

AS/SVE SYSTEM - ACTIVITIES SUMMARY
SITE 29 - CRASH CREW BURN PIT
MCALF BOGUE, NORTH CAROLINA

PAGE 1 OF 5
Date Activity Comments
9/2/97 through 9/5/97 Installation of Free product identified in 20GW11 (0.40’
system wells thick) and 29GW02 (2.11’ thick) prior to
system well installation.
9/6/97 Baseline soil sample | Five sail baring locations with samples
collection collected from 1°-3" and 4’-6’ intervals.
9/7/97 Baseline 29GW02 and 29GW11 sampled. Wells
groundwater purged prior to sample collection.
collection :
9/8/97 through 9/11/97 System installation None
9/12/97 Initial system start- Initial operation of SVE to evaluate soil
up contamination only. Free product
Collect air sample observed in extraction wells. Collected
(SVE only) pre-carbon air sample.

9/16/97 through 9/18/97

System evaluation

Heavy rains over weekend. System not
operating. Auto shut-off didn't operate
correctly. Kept system off until repairs and
modifications couid be made.

9/30/97 through 10/2/97

System repair and
expansion

Installed additional moisture separator
with auto shut-off/auto-drain including
product separation capability.

10/3/97 Complete system Collected pre-carbon air sample. Set

startup (AS/SVE) system on full auto.

10/14/97 System checked System operating.

10/17/97 One-month System not operating. 1500-gaf holding

evaluation tank full. Collected groundwater samples
from 29GWO02 and 29GW11. System
couldn’t be turned back on until holding
tank emptied.

10/30/97 System re-start Holding tank was emptied and disposed of
at MCAS Cherry Point. System vacuum
adjusted. System set on “run” not “auto.”

11/20/97 Monthly evaluation System operating. Collected air sample.

12117/97 Monthly evaluation System operating. Air evaluation
identified off-gas treatment not required;
therefore, took carbon off-line. Collected
carbon sample for disposal. Air sample
collected. Removed product using
vacuum blower.

1/16/98 Monthly evaluation System operating. Collected air sample.

1/27/98 Monthly evaluation System operating. Collected air sample

and system data.




TABLE E-1

AS/SVE SYSTEM - ACTIVITIES SUMMARY
SITE 29 - CRASH CREW BURN PIT
MCALF BOGUE, NORTH CAROLINA

PAGE 2 OF 5
Date Activity Comments
2/19/89 Monthly evaluation Heavy rains prior to visit. System running,

but no air flow because of high water table
and break in AS trunk line. Repaired
system and re-set pressures. Collected
air sample.

4/1/98 through 4/2/98 Month six evaluation | System operating. Collected soit and
groundwater samples. Collected air
sample. System data recorded.

5/20/98 Bimonthly evaluation | System operating. Collected air sample.
7/20/98 through 7/21/98 Bimonthiy evaluation | Only vapor extraction operating. Air
and additional sparge offline. Additional groundwater
groundwater sampling based on 6™ month data. No
sampling. soil samples collected. Collected air
sample. Full system put back on-line.
9/30/98 Bimonthly evaluation | System not operating. Couldn’t re-start

AS unit. Removed product using SVE
unit. Collected air sample. Operate SVE
only. Ordered service of AS blower.

10/22/98 and 11/10/98 System repair AS blower damaged beyond repair. Unit
was replaced by vendor, and system put
back on-line. Twelve-month soil and
groundwater sampling put on hold
pending review of data. Free product still
exists at the site.

12/1/98 Monthly evaluation Systems operating; however, break in air
injection trunk line preventing air sparging.
Repaired line, and collected system data.
Made adjustments to system to reduce
noise from AS unit.

1/11/99 Monthly evaluation System not operating. Re-set SVE
breaker and replaced drive shaft on AS
unit. Collected air sample and system
data. Additional field efforts were put on
hold pending modification to contract.

5/12/99 Monthly evaluation The first additional system evaluation was
conducted on 5/12/99 through 5/14/99.
Upon arrival at Site 29 the system was not
operating. Repairs were made and the
system put back on-line.

6/23/99 Monthly evaluation System in full operation. Data collected
and minor system adjustments made.

7/20/99 Report submittal AS/SVE Status Letter Report submitted.
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Bate

Activity

Comments

7/27/99

Monthly evaluation
and meeting

Meeting with State to discuss AS/SVE
Status Letter Report. System evaluation
and tour conducted. System was not
operating because of full moisture
separator.

8/25/99

Monthly evaluation
and sampling effort

System evaluation conducted and
collected groundwater and soil samples.
System was shut off for 5 days prior to
sampling effort. Air sample was collected.
As per July meeting, run meters installed
and system was rewired to permit
independent operation of AS and SVE
units.

10/4/99

Monthly evaluation

AS/SVE unit operated full time. SVE
system went off line 49.2 hrs after
previous evaluation. Conducted minor
repairs and performed evaluation.

10/27/99

Monthly evaluation

System in full operation. Conducted
system evaluation and data collection.

11/18/99

Monthly evaluation

System in full operation. Conducted
system evaluation. Run meters identified.
SVE system was off for 102 hrs and AS
system off for 41.6 hrs.

12/9/99

Monthly evaluation

AS system off line. Unit couldn’t be
restarted and called for replacement.

SVE system and other site measurements
collected.

1/5/00

System repairs and
monthly evaluation

AS blower replaced. System evaluation
and data collection conducted.

2/23/00

Monthly evaluation

SVE unit off line. Excessive system
vibration. Repairs made to system. Full
system back on line.

4/4/00

Monthly evaluation

SVE unit off line. Contacted manufacture
to make repair to system. Unable to get
SVE system back on line. Collected AS
system and other site measurements.

4/25/00

System repairs

Conducted repairs to system. AS unit
needed rotary vane replacement. Parts
ordered. Full system placed back on line.
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5/9/00 Monthly evaluation System was shut off prior to groundwater
and groundwater sample collection. Collected sinking black
sampling product/liquid from vapor extraction wells -

19 and 24. AS blower had excessive
vibration due to bad rotary vane. Only
operating SVE system. Collected SVE
system and other site measurements.

5/30/00 System repairs AS blower repaired and other minor

' repairs made to system. Full system
placed back on line.

6/27/00 Monthly evaluation Conducted system evaluation and
and air sample collected air sample. System in full
collection operation.

7/25/00 Monthly evaluation System not running because of heavy

‘ rains and localized flooding. Full system
put back on line and system
measurements collected.

8/30/00 Monthly evaluation System not running because of localized
and project review flooding and heavy rains. SVE system
meeting placed back on line, but AS motor starter

burned out and needed replaced. All SVE
wells clean except VE 21 with some black
floc.

9/6/00 System repairs Motor starter replaced and SVE system

placed back on line.

9/28/00 Monthly evaluation System in full operation. No rain for last
week or so (dry). Wells still show no signs
of free product. System data collected
and recorded in log book (1302).

11/7/00 Monthly evaluation System in full operation. System data
collected and recorded. Only well with any
signs of contamination was VE 21. All
other wells appeared clean.

12/19/00 Monthly evaluation System in full operation. System data
collected and recorded. No free product.

2/6/01 Monthly evaluation, Meeting and site visit with new NC state
air sample representative. System in full operation.
collection, and No black floc observed and only minor
project review tinting of groundwater. No free product.
meeting. System data collected and recorded.

4/10/01 System checks System is running. Field efforts places on

hold pending state decision on operation
of the system.
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Date

Activity

Comments

5/24/01

Monthly evaluation

Decision made to check on system. SVE
system in operation but AS blower needed
rebuilt and was taken off line.

6/15/01

System repair

AS blower reconnected and full system
placed back into operation. Minor repairs
the following week were required on the
SVE system.

7/10/01

Monthly evaluation

System in full operation. System data
collected and recorded. All wells
appeared clean with only VE 26 showing
limited signs of black material. No free
product. Direction given to proceed with
efforts to write CAP.

10/1/01

Groundwater and
soil sample
collection for CAP

AS/SVE system was shut off on
September 10, 2001 in preparation for
sampling effort. The first week of
October, soil and gas samples were
collected. System was restarted and
evaluation conducted. The system is
currently in full operation, but is expected
to be shut down prior to implementation of
MNA.
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Hours between

Air Sparge Unit

Vapﬁxtraction Unit

Date evaluation periods Run Meter Hours System Hours Off-Line Percent ti_me Run Mgter Hours System Hours Off-Line Percent ti.me
Reading Running of operation | Reading Running of operation
8/25/99 | Run Meter Installation 0.7 meter installed NA 0.7 meter installed NA
8/26/99 16.2 16.9 16.2 0.0 100% 16.9 16.2 0.0 100%
10/4/99 965.1 49.9 33.0 932.1 3% 307.7 290.8 674.3 30%
10/6/99 42.0 63.9 14.0 28.0 33% 325.7 18.0 24.0 43%
10/6/99 4.0 67.4 35 0.5 88% 2.2 meter installed NA
10/27/99 501.5 568.6 501.2 0.3 100% 503.3 501.1 0.4 100%
11/18/99 529.0 1,097 .1 528.5 0.5 100% 1,032.0 528.7 0.3 100%
12/9/99 502.3 1,598.1 501.0 1.2 100% 1,533.2 501.2 1.1 100%
1/5/00 647.7 1,598.1 0.0 647.7 0% 2,178.1 644.9 2.8 100%
2/24/00 1,201.0 2,795.0 1,196.9 4.1 100% 2,601.5 423.4 777.6 35%
5/9/00 1,703.3 3,724 1 929.1 774.2 55% 3,527.4 925.9 777.4 54%
6/27/00 1,181.7 4,230.4 506.3 675.4 43% 4,705.2 1,177.8 3.9 100%
7/25/00 672.0 4,869.8 639.4 32.6 95% 4,804.5 99.3 572.7 15%
8/30/00 862.0 57214 851.6 104 99% 4,804.5 0.0 862.0 0%
9/29/00 700.5 5,944 1 222.7 477.8 32% 5027.4 222.9 477.6 32%
11/7/00 954.0 6,895.5 951.4 2.6 100% 5,078.9 951.5 2.5 100%
12/19/00 1,009.0 7,902.3 1,006.8 2.2 100% 6,985.3 1,006.4 2.6 100%
2/6/01 1,195.0 9,081.3 1,179.0 2.2 99% 8,164.3 1,179.0 16.0 99%
5/24/01 2,561.0 11,6411 2,559.8 1.2 100% 9,472.8 1,308.5 1,252.5 51%
7/10/01 1,104.0 11,994.0 3529 7511 32% 9,516.4 43.6 1,060.4 4%
10/01/01 2,016.0 13,485.2 1,491.0 525.0 74% 11,007.6 1,490.6 5254 74%
Totals 18,367.3 --- 13,484.3 3,591.8 73% - 11,329.8 7,037.5 62%

NA Not Applicable.
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SVE Start-Up Only Full Start-Up WEEK 1 First Month Second Month
9/12/1997 10/1/97 10/319 10/30/97 11/20/1997
SAMPLE POINT
VAC | VELOCITY [ FLOW VAC/PRES | VELOCITY | FLOW VAC/PRES | VELOCITY | FLOW VAC/PRES| VELOCITY | FLOW VAC/PRES | VELOCITY | FLOW
"H,0)|  (fmin) | (¥min)| v ("H,0lpsi) | (fumin) | (#min}|{ v ("H,Ofps) | (fumin) | (fimin)| v “H,0/psi) [ (ftimin) | (fmin)| v ("H,Ofpsl) | (fumin) | (ftfmin)| v
SVE Unit
Readings before moisture NA / NA /
separator (MS). Vaive 3 | seoo0 | >3 (MU VY a0m0 | seoo0 | sra [NAT M e NC Ne |NAL B e 900 20 Ful | 190 725 16 | Ful
positions before/after MS P op open Open Open
Gage before air filter 38 NA NA NA 42 "H,0 NA NA - NA 38 "H,0 NA NA NA 10"H,0 NA NA NA 20"H,0 NA NA NA
Gage after alr filter 38 NA NA NA 42 "H,0 NA NA NA 38 "H,0 NA NA NA 10"H,0 NA NA NA 26"H,0 NA NA NA
AS Unit
Before make-up vaive (gage)il NC NC NC NA 1.5 psi NA NA NA 6.0 psi NA NA NA NC NA NA NA 5.0 psi NA NA NA
Line after make-up valve NC NC NC 1/2 openj _ 6.5 psi 1100 24 1/2 openjl 5.0 psi NC NC 1/2 open| NC NA NA 1/2 open| 6.0PSI 900 20 112
SVE Weiis
VE18 29 1000 22 Fult 40 "H,0 400 9 Full 37 "H,0 100 2 Full NC NC NC NC 19"H,0 20 0.4 Full
VE19 28 800 17 Full 38 "H,0 700 15 Full 38 "H,0 210 5 Full NC NC NC NC 20"H,0 25 0.5 Fult
VE20 28 650 14 Full 36 "H,0 100 2 Full 36 "H,0 50 1 Full NC NC NC NC 20"H,0 30 0.7 Full
VE21 29 250 5 Full 32"H,0 150 3 Full 37 “H,0 50 1 Futl NC NC NC NC 20"H,0 10 0.2 Full
VE22 31 300 7 Full 36 "H,0 10 0 Fult 40 "H,0 100 2 Fuli NC NC NC NC 18"H,0 25 0.5 Full
VE23 18 300 7 Fult 34 "H,0 100 2 Full 38 "H,0 150 3 Full NC NC NC NC 20"H,0 30 0.7 Fuil
VE24 20 800 17 Full 32 "H,0 300 7 Full 38 "M,0 300 7 Full NC NC NC NC 20"H,0 25 0.5 Full
VE25 29 450 10 Full 38 "H,0 200 4 Full 39 *H,0 180 4 Full NC NC NC NC 18"H,0 50 1.1 Full
VE26 20 800 13 Full 40 "H,0 300 7 Full 38 "H,0 300 7 Full NC NC NC NC 20"M,0 25 0.5 Full
VE27 31 650 14 Full 40 "H,0 50 1 Full 38 “H,0 100 2 Fuil NC NC NC NC 19*H,0 25 0.5 Full
Total Flow Rate 5800 127 2310 50 1540 34 265 5.8
AS Wells
AS12 NR NR NR Full 6.5 psi 220 5 Full 6.0 ps 75 2 Full C NC C NC. 5.5 psi 50 1. Full
AS13 NR NR NR Full 6.0 psi 90 2 Full 5.9 ps 0 2 Futl C C C NC 5.5 psi 50 1. Eull
AS14 NR NR NR Fult 6.0 psi 180 4 Full 5.9 ps 5 1 Full C C C NC 5.5 psi 30 0. F9L<
AS1S NR NR NR Fult 6.0 psi 200 4 Full 5.8 psi 50 bl Full C C NC NC 5.5 psi 80 13 Fult
AS16 NR NR NR Fult .0 psi 75 2 Full 6.0 psi 50 1 Full C C NC NC 5.5 psi 55 1.2 Full
AS17 NR NR NR Full 6.0 psi 400 9 Full 6.0 psi 150 3 Fuii NC C NC NC 5.5 psi 50 1.1 Fuil
Total Flow Rate 1165 25 470 10 285 6.4
Drive Point Mon. Wells _{vacuum) {vacuum)
DPQ1 NC NA NA NA 0.0 "H;0 NA NA NA 0.10 "H,0 NA NA NA NC NA NA NA 0.0 "H,0 NA NA NA
DP(2 NC NA NA NA 0.0 "H,0 NA NA NA 0.68 "H,0 NA NA NA NC NA NA NA 0.0 "H,0 NA NA NA
0OPQ3 NC NA NA NA 0.2"H,0 NA NA NA 0.38 “H,0 NA NA NA NC NA NA NA 0.0 "H,0 NA NA NA
DOP04 NC NA NA NA 0.0 "H,0 NA NA NA 0.70 "H,0 NA NA NA NC NA NA NA 0.0"H,0 NA NA NA
DPOS NC NA NA NA 0.0"H,0 NA NA Na ] 0.20"H0 NA NA NA NC NA NA NA || 0.0°H0 NA NA NA
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Third Month Fourth Month Fifth Month Seventh Month
12/18/1997 112111998 2/19/1998 (2) 4/1/1998
SAMPLE POINT
VAC/PRES | VELOCITY | FLOW VACIPRES | VELOCITY | FLOW VAC/PRES | VELOCITY | FLOW VACIPRES | VELOCITY | FLOW [ PID
("H;Olpsi) | _(fymin) | (ft’imin) v ("H;Olpsi) | (fimin) | (ft*/min) v ("HOlpsi) | (ftimin) | (ft*imin) v ("H,Olpsi) | (ftimin) | (#min)| (ppm) v
ISVE Unit
Readings before moisture
separator (MS). valve 160 | 1200 |2l amno | s (KB AW BRCCCIN IR 3 ‘1/,22‘:,"::'"/ 100 | 750 1 Na e
positions before/after MS
Gage before air filter 32°H,0 NA NA NA 38"H,0 NA NA NA 40"H,0 NA NA NA 32"H,0 NA NA NA NA
Gage after air filter 37"H,0 NA NA NA 45"H,0 NA NA NA 49"H,0 NA NA NA 42"H,0 NA NA NA NA
AS Unit
Before make-up valve (gage)] 5.0 psi NA NA NA 7.5 psi NA NA NA 9.25 psi NA NA NA 7p8i NA NA NA NA
liine after make-up valve 3.5 1025 22 1/2 5.5 psi 750 16 1/2 NC NC NC 112 6 psi 1500 33 NA 1/2
ISVE Wells _ =
VE18 16"H,0 25 0.5 Full 15"H,0 125 2.7 Full 0"H,0 0 0.0 Full 10 50 1 650.0 Full
VE19 16"H,0 55 1.2 Full 15"H,0 10 0.2 Full Nothing Nothing 0.0 Full 10 75 2 815.0 Fuil
VE20 16"H,0 30 0.7 Full 15"H,0 25 0.5 Full Nothing Nothing 0.0 Full 10 40 1 745.0 Full
VE21 16"H,0 20 0.4 Full 15"H,0 12 0.3 Full Nothing Nothing 0.0 Full 9.5 25 1 925.0 Full
\VE22 17"H,0 50 1.1 Full 15"H,0 12 0.3 Full Nothing Nothing 0.0 Full 10 25 1 1060.0 Full
VE23 16"H,0 30 0.7 Full 15"H,0 12 0.3 Full 0.1"H,0 1010 20 0.0 Full 10 35 1 725.0 Fult
VE24 18"H,0 30 0.7 Full 15"H,0 12 0.3 Full Nothing Nothing 0.0 Full 10 100 2 755.0 Fulf
\VE25 16"H,0 30 0.7 Full 15°H,0 30 0.7 Full Nothing Nothing 0.0 Full 10 400 ] 730.0 Full
VE26 16"H,0 40 0.9 Full 15"H,0 15 0.3 Full 04"H,0 | 10t020 0.0 Full 9.5 100 2 565.0 Full
VE27 16"H,0 35 0.8 Full 15"H,0 12 0.3 Full Nothing Nothing 0.0 Full 10 40 1 580.0 Fult
Total Flow Rate X5 7.5 265 58 0 0.0 890 194
AS Wells
AS12 5.5 psi 75 6 Full 5.0 psi 25 0.5 Full NC NC NC Full 5 380 8.3 7.9 Fuil
[AS13 5.5 psi 60 3 Full 5.0 psi 75 18 Full NC NC NC Full NC NC NC 5.7 Full
AS14 5.5 psi 75 Full 5.0 psi 70 15 Full NC c NC Full 80 39 4.9 Ful
IAS15 5.5 psi 75 . Full 5.0 psi 25 0.5 Full C C C Full 400 8.7 5.0 ful__]
AS16 5.5 psi 80 7 Full 5.25 psi 55 Full C C NC Full 350 7. 5.1 Full
4517 5.5 psi 75 6 Full 5.0 psi 100 2. Eutt C C NC Full 400 8.7 10.8 Full
Total Flow Rate 440 9.6 350 0 0.0 1710 373
Drive Point Mon. Wells (vacuum) {vacuum) {vacuum)
DPO1 0.10 "H,0 NA NA NA 0.02 "H,0 NA NA NA NC NA NA NA 0.1 (vac) NA NA 850 NA
DPO2 0.03 "H,0 NA NA NA 0.03 "H,0 NA NA NA NC NA NA NA 1.0 (pres) NA NA 690 NA
DPO3 0.34 "H,0 NA NA NA 0.02 "H,0 NA NA NA NC NA NA NA 0.1 (vac) NA NA 900 NA
DPO4 0.80 "H,0 NA NA NA 0.04 "H,0 NA NA NA NC NA NA NA 0.4 (pres) NA NA 730 NA
DPOS 0.30 "H,0 NA NA NA [ 0.01"H,0 NA NA NA NC NA NA NA 0.00 NA NA 270 NA
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Eighth Month Tenth Month Twelfth Month
5/20/1998 " 7/20/1988 @ 9/30/1998 @
SAMPLE POINT
VAC/PRES |[VELOCITY |FLOW PID VAC/PRES [VELOCITY [FLOW PID VAC/PRES |[VELOCITY [FLOW PID
(“H,0/psl) [{ft/min) (f®imin) | (ppm) Vv ("H,0/psi) |(ft/min) (f/min) | (ppm) )i {"H,0/psi) {{ft/min) (ft*min) | (ppm) i

SVE Unit
Readings before moisture
separator (MS). Valve 11,0 140 3| na [V2oeenll o 1200 2| Na [V2oPe0Ml phuno 750 18] Na |V2open/
positions before/after MS 112 open 1/2 open 1/2 open
Gage before air fiter 35°H,0 NA NA NA NA 33"H,0 [NA NA NA NA NA NA NA NA
Gage after air fiiter 47 "H0 [NA NA NA NA 76 "H,0 |NA NA NA NA NA NA NA NA
AS Unit
Before make-up valve (gage)] 6.0 psi |NA NA NA NA 6psl  |NA NA NA NA QFF LINE [NA NA NA NA
Line after make-up valve 6.5 psi ] 0 NA 1/2 7 psi 1600 35 NA 112 0 0 NA 1/2
SVE Wells 9
VE18 2.2 30 1| 2430 Ful 22 200 4] 220 Full NC NC NC 130.0 Full
VE19 2 50 1| 2410 Full 22 160 3[ 490 Ful NC NC NC NC Full
VE20 1.6 30 1| NA Full 22 60 1| 25 Full NC NC NC 285.0 Full
VE21 1.2 5 0] NA Full 22 50 1] 330 Full NC NC NC 230.0 Fuil
VE22 0.5 0 0| NA Full 22 75 2l 70 Ful NC NC NC 4150 Full
VER3 1 25 11 NA Full 22 20 0] 861 Full NC NC NC 850.0 Full
VE24 2.2 25 1| NA Fuil 22 300 7 210 Full NC NC NC NC Full
VE25 1.2 50 1] NA Full 22 150 3] 157 Full NC NC NC NC Full
VE26 1.6 10 0] 344.0 Fuil 22 170 4] 350 Ful NC NC NC 840.0 Ful
VE27 1 15 o] 518.0 Full 22 75 AT Full NC NC NC 300.0 Full

Total Flow Rate 240 52 1260 27.5 0 0.0
AS Wells
AS12 6.5 350] 7.6 NA Full 6.5 320 7.0 NR Fuil OFF LINE 0.0 Full
AS13 6.5 Water 0.0 NA Full 8.5 700 15.3 R Full 1.0 Futl
AS14 6.5 Water 0.0 NA Full 5 150 3.3 R Full C Full
AS15 6.5 410] 8.9 A Full 6.5 500 109] _NR Full C Full |
A516 6.5 Water 0.0] NA Ful 5 00 44 NR Full C Full
2517 6.5 Water 0.0] _NA Ful 5 00 10.8] NR Full 0.0 Full

Total Flow Rate NA NA 2370 51,7
Drive Point Mon. Wells
DPO1 0.03 NA NA NA NA 0.00 NA NA 310 NA 0.00 NA NA NC NA
DPO2 0.00 NA NA NA NA 0.00 NA NA 0 NA 0.00 NA NA 125 NA
DPO3 0.02 NA NA NA NA 0.00 NA NA 130 NA 0.00 NA NA 1100 NA
DPO4 0.02 NA NA NA NA 0.00 NA NA 60 NA 0.00 NA NA 800 NA
DPOS 0.00 NA NA NA NA 0.00 NA NA 0 NA 0.00 NA NA 40 NA
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Fifteenth Month Twentieth Month Twenty-first Month
12/4/1998 5/13/99 6/23/99
SAMPLE POINT
VAC/PRES |VELOCITY |[FLOW PiD VAC/PRES|VELOCITY [FLOW PID VAC/PRES [VELOCITY |FLOW PID
(“H;O/psl) [(fumin) _|(f¥imin) | (pptm) v ("H,Olpsi) |(f/min) _ |(f’imin) | (ppm) v ("M,Olpsl) [(ftimin) _ [(fimin) | (ppm) v
l g::dliim: before moisture
separa(gor (MS). valve 28 "H,0 580 13| NA 11//220penl 36 "H,0 1585 35|  NA 11//22°°°"/ 36 "H,0 1850 | 35 |2 open /
positions before/after MS open open 112 open
Gage before air fliter 50 "H0 INA NA NA NA 56 "H,0 [NA NA NA NA 54 "H,0 [NA NA NA NA
Gage after air filter 74 "H;0  [NA NA NA NA 70 “H,0 [NA NA NA NA 70"H,0 |NA NA NA NA
AS Unit
|IBefore make-up vaive (gage) 6 psi NA NA NA NA 7 psi NA NA NA NA 8 psi NA NA NA NA
Line after make-up vaive 5.5psi [gauge 15.75)  NA A2 8.5psi 23 1 NA 12 8 ps! 1500 33] _NA 172
i SVE Wells
1 VE18 22 75 2] 104 Full 34 155 3] 228 Full 38 75 2] 500 Full
VE19 27 200 al 70 Full 36 87.5 2 675 Full 34 75 2| 100 Full
| VE20 22 75 2] 138 Full 33 105 2| 155 Full 16 30 1 10 Full
; VE21 26 60 1] 225 Full 36 450 10l 77.8 Full 14 100 2| >5000 Full
VE22 28 35 1] 108 Full 36 240 5| 365 Full 38 75 2| 100 Full
VE23 25 250 & 57 Full 34 1750 38| 1465 Full 36 50 1 0 Full
VE24 27 210 5 510 Full 34 4500 98] 814 Full 36 200 4] 30 Full
VE25 25 180 4| 258 Full 34 137.5 3| 222 Full 36 75 2| 250 Full
VE26 26 290 6l 110 Full 37 300 7| 405 Full 38 65 1} 150 Full
VE27 25 70 2| 360 Full 35 88 2] 795 Full 36 125 3] 150 Full
Total Flow Rate 1445 31.5 7813 1705 870 19.0
AS Wells
; AS12 5.5 WATER NC 1.2 Full .0 320 7 0.0 - Full 7.0 200 4 0.0 Full
! AS13 5.5 NC C 10.1 Full 0 00 7[00 Full 7.0 50 3|00 Ful
! AS14 5.5 NC C 5.1 Fuil 5 5 7100 Full 7.0 80 41 5.0 Full
: AS15 5.5 NC C 0.0 Full 5 5 4] 00 Full .0 300 7] 500 Full
[AS76 55 NC NC 4.9 Full 0 10500 228] 0.0 Full 0 76000 1658] 5.0 Full__|
AST7 5.5 NC NC 0.0 Full .0 525 1] 00 Full 0 00 13] 0.0 Full |
Total Flow Rate
Drive Point Mon. Wells
DP01 0.00 NA NA NC NA 0.00 NA NA 164 NA 0.00 NA NA 100 NA
DPO2 0.00 NA NA 38 NA 0.00 NA NA 5.5 NA 0.00 NA NA 0 NA
DPO3 0.00 NA NA 4 NA 0.00 NA NA 109 NA 0.00 NA NA 20 NA
DP04 0.00 NA NA 28 Na || 0.00 NA NA 286 NA 0.00 NA NA 10 NA
DPO5 0.00 NA NA 233 NA 0.00 NA NA 144 NA 0.00 NA NA 50 NA
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Twenty-second Month

Twenty-third Month

Twenty-fourth Month [

/27199 8/25/99 10/4/1999 & 10/5/1999
SAMPLE POINT
VAC/PRES|VELOCITY [FLOW PID VAC/PRES|VELOCITY [FLOW PID VAC/PRES|VELOCITY |FLOW PID
(*HzO/psi) [(fumin)  {(fimin) | (ppm) V__ [[{"K,Olpsl) (f/min)  [(ft¥min) | (ppm) v (*H,O/psi) [(fumin)  [(ft*min) | (ppm) v
:Z:dﬁzm; before moisture
seporater (MS). Valve 22"H,0 2800 g1 54 |M2oPenil p5umyg 2750 60| na |M2openil auq 375 8l Na [Vaopen/
gsitions before/after MS 1/2 open 1/2 open 1/4 open
Gage before air filter 65"H,0 [NA NA NA NA 39°H,0 [NA NA NA NA 60 "H,0 [NA NA NA NA
Gage after air filter 40 "H,0 |NA NA NA NA 80 "H,0 |NA NA NA NA 50 "H,0 INA NA NA NA
AS Unit
réefore Make-up valve {gage) 8 psi NA NA NA NA NA NA NA NA NA 9 ps| NA NA NA NA
Line after make-up valve 8 psi 2400 52 NA 1/2 6.5 psi 2000 44 NA 1/2 9 psi 1700 37 NA 1/2
SVE Wells
VE18 20 625 14 290 Full 20 430 9] NA Full 25 375 8l () Full
VE19 22 250 5] 240 Full 19.5 170 4 NA Full 28 340 7 68 Full
VE20 20 375 8 0 Full 19.5 215 5| NA Full 28 349 8] 1280(%) Full
VE21 21 450 10] 25 Ful 19.75 185 4] NA Full 24 300 7] 521 Full
VE22 22 315 7 0 Full 21 180 4] NA Full 27 325 7{ 360 Full
VE23 22 220 5| 2465 Full 20.25 370 8] NA Ful 28 445 10] 240 Ful
VE24 22 410 9] 23 Full 20 600 13]  NA Full 20 430 9| 230 Ful
VE25 22 310 71 110 Full 20 300 71 Na Full 27 400 9| 617 Full
VE26 22 590 13] 240 Full 20 550 12]  NA Full 28 260 6| 420 Fuil
VE27 21 200 4] 120 Ful 20 450 10  NA Full 27 335 7( 830 Full
Total Flow Rate; 3745 81.7 3450 75.3 3559 77.6
AS Wells
AS12 8.0 350 8] NA Fuil 0 0 6] NA Full 5 150 0 Full
[AS13 8.0 270 6] NA Full .0 0 4 A Full 5 80 0 Full__|
AS14 Water Water Water NA Ful .0 215 5 NA Ful .5 110 W] Full
AS15 7.6 75 0] __NA Ful 0 540.0 12 A Full 875 3000 ) Full
AS16 Water Water Water NA Full 5.8 320 7 A Fuil WATER | WATER [WATER 0 Fuil
AS17 8.0 8 i A Full 6.0 430 9 A Full 9.0 250 5 0 Full
Total Flow Rate|
Drive Polnt Mon. Wells
DPO1 0.05 NA NA 0 NA 0.25 NA NA NA NA NA NA NA 380 NA
DPO2 1.00 NA NA 0 NA 1.65 NA NA NA NA. NA NA NA 140 NA
DPO3 0.00 NA NA 0 NA 0.20 NA NA NA NA NA NA NA 270 NA
DPO4 0.00 NA NA 0 NA 0.35 NA NA NA NA NA NA NA 612 NA
DPO5 0.00 NA NA 0 NA 0.08 NA NA NA NA NA NA NA 71 NA

(*) ~ Wells were repalred with PVC glue, which shows up
on PID. Therefore, PID readings would not prove to be

accurate GW/Soll readings.
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ASISVE SYSTEM - PHYSICAL PARAMETER MEASUREMENTS
SITE 29 - CRASH CREW BURN PIT
MCALF BOGUE, NORTH CAROLINA
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Twenty-fifth Month Twaenty-seventh Month Twenty-eighth Month
10/27/99 12/9/99 115100
SAMPLE POINT
VAC/PRES|VELOCITY [FLOW PID VACIPRES[VELOCITY [FLOW PID VACIPRES|VELOCITY FLOW PID
(“H,0/psi) |(fvmin)  |(f*imin) | (ppm) v (“H,Olpsi} [(frmin) _ [(f'/min) | (ppm) v (*H,0/psi) |(f¥min)  [(ft*imin) | (ppm) v

SVE Unit .
Readings befors moisture
soparaior (MS). Valve 20"H,0 378 o] na |M2oPeR/] gy 770 17 N |U2OPeN T} a5 500 1| na |12opend

gsitions before/after MS 172 open /2 open 112 open
Gage before air fitter 72 "H,Q0 INA NA NA NA Off Line [NA NA NA NA 84 "H,0 |NA NA NA NA
Gage after air fliter 40 "H,0 |NA NA NA NA Off Line |NA NA NA NA 44"H,0 [NA NA NA NA
AS Unit
Before make-up valve (gage) 9psi _|[NA NA NA NA Off Line [NA NA NA NA 9.5 psiINA NA NA NA
Line after make-up valve 8 psi 3450 75 NA 112 Off Line Off Line |Off Line NA 172 8.5 psi 325 7 NA 12
SVE Wells
(VE18 19.75 289 6 N/C Full 32 390 9 15 Fult 34 445 10 0.5 Full
VE19 19 345 8 52 Full 32 500 1 325 Full 34 485 11 12 Full
VE20 19.5 286 6] 940 Full 32 375 8 23 Full 33 385 8 45 Full
VE21 20 260 6] 490 Full 32 . 400 9 35 Futl 33.75 395 9 85 Full
VE22 WATER WATER '400 Full 31 350 8 2 Full 33.75 415 9 Q Full
VE23 19.5 288 6] 215 Full El 380 8| 105 Full 32.25 390 9 0 Full
VE24 20.25 265 6 128 Full 31 480 10 40 Futt 33.5 290 [ 75 Full
VERS 19 337 70 547 Fult AN 500 1M 175 Full 33.5 195 4] 100 Full
VE26 19.75 316 7 300 Fult 32 440 10 150 Fult 34 335 7 50 Fult
VE27 20 295 8 621 Fult 32 450 10 85 Full 33.75 425 9 40 Full

Total Flow Rate 2680 58.5 4265 93.0 3760 82.0
|AS Wells
AS12 7.0 285 6 0 Full NA NA NA 0 Full 8.0 240.0 5 0 Full
AS13 WATER | WATER | WATER i) Ful NA NA A 0 Futt Water Water |- Water 0 Full
AS 14 WATER WATER | WATER 0 Full NA NA A 0 Full 8.0 190.0 4 0 Full
AS15 7.00 554.0 12 12 Full A NA A 0 Fuil 8.0 385.0 9 0 Full
AS1E WATER | WATER | WATER 0 _Full A NA A [1] Fu) Water Water Water 0 Ful |
AS17 WATER WATER | WATER 0 Full A A NA 0 Full Water Water Water 0 Full
Total Flow Rate

Orive Point Mon. Wetls
DPO1 0.00 NA NA 221 NA NA NA NA 0 NA NA NA NA 7 NA
DPO2 0.10 NA NA 151 NA NA NA . NA 0 NA NA NA NA 0 NA
DPO3 0.00 NA NA 48 NA NA NA NA 0 NA NA NA NA 20 NA
DP04 0.10 NA NA 0 NA NA NA NA 0 NA NA NA NA 0 NA
DPOS 0.10 NA NA 0 NA NA NA NA 0 NA NA NA NA 0 NA
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AS/SVE SYSTEM - PHYSICAL PARAMETER MEASUREMENTS
SITE 29 - CRASH CREW BURN PIT
MCALF BOGUE, NORTH CAROLINA
PAGE 7 OF 10

Twenty-ninth Month

Thirty-second Month

Thirty-third Month

2/24/00 4/4/00 5/9/00
SAMPLE POINT
VAC/PRES|VELOCITY FLOW PID VAC/PRES {VELOCITY|FLOW PID VAC/PRES|VELOCITY [FLOW PID
("H,Olpsi) |(fmin)  [(f*/min) | (ppm) v ("H;0/psi) {(fUmin)  [(#¥min) | (ppm) v ("H,Olpsi) [(fmin)  |(#*min) { (ppm) v
E:aﬁdt:gst before moisture
separator (MS). Valve NC NC NC NC 11’/22‘;‘;':‘ N 20020 | 1100 24 NA 11//22‘:‘:;':1’ 24"H20 NC NC NA 11/,22?::“’
positions before/after MS
Gage before air filter NC NC NC NC NA 62 "H20 NA NA NA NA 84 "H20 NA NA NA NA
Gage after air fitter NC NC NC NC NA 40 "H20 NA NA NA NA 38 "H20 NA NA NA NA
AS Unit
[_Before make-up valve (gage) NC NC NC NC NC Off Line OffLine | OffLine | OffLine [ OffLina | Off Line OffLine | OffLine | Off Line | Off Line
Line after make-up valve NC NC NC NC NC Off Line OffLine | OffLine | OffLine | OffLine | Off Line OffLine | Offtine [ Off Line | Off Line
SVE Wells
VE18 33.75 450 10 0.0 Full 16 220 5 30.0 Full 25 305 7 35.0 Full
VE19 34 475 10 0.0 Fult 17 250 5| 42.0 Full 24 375 8 12.0 Futl
VE20 335 400 9 25 Full 17 260 [} 64 Full 24 330 7 NC Fult
VE21 33.5 385 8 45 Full 17 280 6 27 Full 26 320 7 57 Full
VE22 32.75 425 9 15 Full 18 265 8 107 Full 24 390 9 17 Full
VE23 33.75 400 9 0.0 Full 17 310 71 43.0 Full 24 310 7 0.0 Full
VE24 34 300 7 120 Full 16 240 5 98 Full 25 375 8 0 Full
VE25 33 200 4 150 Full 18 275 [} 55 Full 24 360 8 15 Full
VE26 33.5 375 8 60 Full 16 250 5 24 Full 25 320 7 0 Full
VE27 33.75 450 10 10 Full 17 226 5 91 Full 25 300 7 97 Full
Total Flow Rate 3860 84.2 2575 56.2 3385 73.9
IAS Walls
AS12 25 250.0 5 0.0 Eul Off Line Off Line | OffLine 0.0 Full Off Line OffLine | OffLine 0.0 Fuil
AS13 .25 200.0 4/ 0.0 Full OffLine OffLine ] Off Line 0.0 Full Offtine | OffLine | OffLine 0.0 Fui |
AS14 .25 225.0 5[ 00 Full Off Line Off Line_| OffLine 0.0 Full OffLine | OffLine ! Off Line 0.0 Full
AS15 .25 450.0 10 0.0 Full Off Line OffLine | OffLine 0.0 Full Off Line OffLine | OffLine 0.0 Full
4516 25 325.0 7{__00 Eull OffLine OffLine } OffLine 0.0 Ful OffLine | OffLine | OffLine 0.0 Full |
AS17 .25 450.0 10 0.0 Fult Off Line OffLine | OffLine 0.0 Full Off Line OffLine | OffLine 0.0 Full
Total Flow Rate|
Drive Point Mon. Wells
DP01 0.0 NA NA 15 NA NA NA NA 88.7 NA NA NA NA 11.9 NA
DP02 1.5 NA NA 0.0 NA NA NA NA 226 NA NA NA NA 1.1 NA
DPO3 0.0 NA NA 25 NA NA NA NA 75.0 NA NA NA NA 20.8 NA
DP04 0.5 NA NA 0.0 NA NA NA NA 222.0 NA NA NA NA 10.2 NA
DP05 0.0 NA NA 0.0 NA NA NA NA 82.0 NA NA NA NA 16.9 NA
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AS/SVE SYSTEM - PHYSICAL PARAMETER MEASUREMENTS
SITE 29 - CRASH CREW BURN PIT
MCALF BOGUE, NORTH CAROLINA
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Thirty-fourth Month Thirty-fifth Month Thirty-sixth Month Thirty-seventh Month
6/27/00 712500 8/30/00 9/29/00
SAMPLE POINT

VAC/PRES |VELOCITY [FLOW PID VAC/PRES [VELOCITY |FLOW PID VAC/PRES |VELOCITY [FLOW PID VAC/PRES [VELOCITY [FLOW PID

(“H;O/psi) |(fimin) _ }(ft!imin) | (ppm) v ("H,0/psi) {(fUmin) _ |(*imin) | (ppm) v ("H;Olpsi) |(fimin)  |(fmin) | (ppm) v ("H;0lpsl) |(fmin)  |(ft*min) | (ppm) v
g:asd%mst before moistur

€
separator (VS Vaive 15"H20 | 360 Ne na | V2oeendt g NR NR NR | V2oPen/ 20 g NR NR NR|M2oPenlt aywpn | s00 1 na | Y2opent
positions before/after MS 1/2 open open 1/2 open 1/2 open
Gage before air filter 90 "H20 NA NA NA NA NR NR NR NR NA NR NR NR NR NA 71 "H20 NA NA NA NA
Gage after air filter 31 "H20 NA NA NA NA NR NR NR NR NA NR NR NR NR NA 45 "H20 NA NA NA NA
AS Unit
[Before make-up valve (gage) 7 psi NA NA NA NA 10psi [NA >25 cfm NA NA NR NR NR NA NA __7psi NA NA NA NA
Line after make-up vaive 6 psi 1650 36 NA 1/2 NC NC NC NA 3/4 closed NR NR NR NA 34 8 psi 1700 37 NA 3/4
SVE Wells
VE18 30 350 8 3.7 Futl NR NR NR 110.0 Fulf NR NR NR 240.0 Full 30 360 8 NC Fuit
VE19 30 400 9 6.2 Full NR NR NR 109.0 Fuli NR NR NR 391.0 Full 333 500 11 NC Full
VE20 30 354 8 115 Futh NR NR NR 7 Full NR NR NR 49 Full 34 365 8 NC Full
VE21 30 545 12 32 Full NR NR NR 136 Full NR NR NR 25 Full 32 350 8 NC Ful
VE22 30 429 9 106 Full NR NR NR 143 Full NR NR NR 320 Full 32 440 10 NC Full
VE23 30 510 1 3.8 Full NR NR NR 87.9 Futt NR NR NR 4150 Full 33 260 [ NC Futt
VEZ4 30 460 10 9 Full NR NR NR 84 Full NR NR NR 20 Full 29.5 420 9 NC Full
VE2S 30 315 7 167 Full NR NR NR 101 Full NR NR NR 0 Full 33 350 8 NC Full
VEZ6 30 330 7 13 Fult NR NR NR 11 Full NR NR NR 0 Futl 30.5 310 7 NC Full
VE27 29.5 340 7 210 Full NR NR NR 55 Fuli NR NR NR 94 Full 30 360 8 NC Full
Totai Flow Rate 4033 88.0 0 0.0 0 0.0
AS Wells
AS12 6.00 275.0 [ 0.0 Full 6.00 275.0 6 3.4 Full NR NR NR 0.0 Full 6.00 150.0 6 NC Full
AS13 650 150.0 3 0.0 Full 6.50 150.0 3 NC Full NR NR NR 2.3 Full 6.50 200.0 (] NC Full
1AS14 NA NA NA 0.0 Full NA NA NA NC Full NR NR NR 0.0 Full NA 125.0 6.0 NC Full
AS15 550 450.0 10 0.0 Full 5.50 450.0 10 NC Full NR NR NR 0.0 Full 5.50 125.0 6 NC Full -
AS16 NA NA NA 0.0 Full NA NA NA NC Full NR NR NR 0.0 Full NA 300.0 55 NC Full
AS17 6.00 NA NA 00 Full 6.00 NA NA NC Full NR NR NR 2.2 Full 6,00 90.0 55 NC Full
Total Flow Rate

Drive Point Mon. Wells
OPO1 0 NA NA 90.0 NA 0 NA NA 85.0 NA 0 NA NA 2.0 NA 0 NA NA NC NA
DPOZ 0 NA NA 0.0 NA 0 NA NA 135.0 NA 0 NA NA 19 NA Y NA NA NC NA
DPO3 0 NA NA 65.0 NA 9] NA NA 36.0 NA 0 NA NA 2.0 NA 0 NA NA NC NA
DP04 0 NA NA 112.0 NA 0 NA NA 79.0 NA 0 NA NA 1.8 NA 0 NA NA NC NA
DP0S 0 NA NA 267 NA 0 NA NA 28.0 NA 0 NA NA 1.8 NA Q NA NA NC NA
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AS/SVE SYSTEM - PHYSICAL PARAMETER MEASUREMENTS
SITE 29 - CRASH CREW BURN PIT
MCALF BOGUE, NORTH CAROLINA
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| Thirty-eighth Month Thirty-ninth Month Forty-Firat Month
11/7/00 12/19/00 2/6/01
SAMPLE POINT
VAC/PRES |VELOCITY [FLOW PtD VAC/PRES |VELOCITY |[FLOW PID VAC/PRES [VELOCITY [FLOW PID
{"H.O0/psi) |(fmin) {ft/min} | (ppm) v ("H,Qlpsi) J{ft/min) (f/min) | (ppm) v ("HzO/psl) [(fmin)  |(f*imin) | (ppm) v
SVE Unit
Readings before moisture
separator (MS). Valve 33'H20 | 1280 28 na 2900l 5y a0 | g0 10 Na |2 ggo | »1s00 | >33 na o |Yf2oRen]
positions before/after MS P P P
Gage before air filtter 80 "H20 NA NA NA NA 90 "H20 NA NA NA NA 98 "H20 NA NA NA NA
Gage after air filter 50 "H20 NA NA NA NA 50 “H20 NA NA NA NA 62 "H20 NA NA NA NA
AS Unit
Before make-up valve (gage) 9.5 NA NA NA NA 10 psi NA NA NA NA 11.5psi NA NA NA NA
Line after make-up valve 8.5 psi 1900 41 NA 1/2 7.5 psi Gauge >25 NA 3/4 7.0 psi Gauge >25 NA 3/4
SVE Welis
VE18 30 405 9 70.0 Full 30 290 6 18.0 Fuif 42 503 11 10.0 Full
VE19 30 390 gl 300 Fult 26 310 7 18.7 Full 38 300 7 6.0 Full
\VE20 29 495 11 35 Full 30 350 8 17 Fult 45 535 12 8 Full
VE21 30 500 11 200 Full 30 315 7 70 Full 42 370 8 78 Full
VE22 30 503 11 0 Full 28 300 7 30 Full 38 430 9 12 Full
VE23 30 486 11 46.0 Full 29 290 8] 310 Fulf 40 400 8{ 250 Full
VE24 32 320 7 27 Full 31 350 8} 8 Full 44 max max 90 Full
VE25 30 465 10 170 Full 30 250 5 34 Fult 43 375 8 82 Full
VE26 32 300 7 20 Full 30 440 10 95 Full 39 390 9 25 Full
VE27 35 390 9 290 Full 32 500 11 33 Full 41 420 9 30 Fult
Total Flow Rate
AS Wells
AS12 8.00 250.0 5] 0.0 Full 6.00 375.0 8 0.0 Full 7.00 340.0 7 00 Full
AS13 8.25 50.0 3 0.0 Full NC NC NA 0.0 Full 7.00 270.0 NA 5.4 Full
AS14 775 200.0 NA 0.0 Full NC NC NA 0.0 Full 7.00 NC NA 0.0 Full
AS15 8.00 500.0 11 NA Full NC NC NA 0.0 Full 7.00 450.0 NA 0.0 Futl
AS16 NA NA NA 0.0 Full NC NC NA 0.0 Full 7.00 NC NA 0.0 Full
AS17 NA NA NA 0.0 Full NC NC NA, 0.0 Full 7.00 NC NA 0.0 Full_ |
Total Flow Rate,
Drive Point Mon. Welis
DPO1 0 NA NA 100.0 NA 0 NA NA 12.0 NA 0 NA NA 14.0 NA
DP02 0 NA NA 3.0 NA 0 NA NA 3.2 NA 0 NA NA i440 NA
DP03 0 NA NA 22.0 NA 0 NA NA 304 NA 0 NA NA 26.0 NA
DP04 0 NA NA 120.0 NA 0 NA NA 114.0 NA 0 NA NA 1.0 NA
DPO5 0 NA NA 14.0 NA 0 NA NA NC NA 0 NA NA 10.0 NA
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AS/SVE SYSTEM - PHYSICAL PARAMETER MEASUREMENTS
SITE 29 - CRASH CREW BURN PIT
MCALF BOGUE, NORTH CAROLINA
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Forty-fourth Month Forty-sixth Month
5/24/01 7110/01
SAMPLE POINT
VAC/PRES [VELOCITY [FLOW PID VAC/PRES [VELOCITY [FLOW PID
("H,0/psi) |(fumin)  [(ftimin) | (ppm) V| (*H,0lpsh) [(frmin) __I(ft¥min) | (ppm) v

SVE Unit

Readings before moisture 112 open /

separator {(MS). Valve 16 "H20 875 19 NA 112 open 22 "H20 575 13 NA 1/2 open/ 1/2 open
ipositions before/after MS P

Gage before air filter 90 "H20 NA NA NA NA 34 *H20 NA NA NA NA
Gage after air filter 38 "H20 NA NA NA NA 34 "H20 NA NA NA NA
AS Unit
[Before make-up vaive (gage)]  NR NA NA NA NA, 14 psi NA NA NA NA
Line after make-up valve NR Gauge | NC NA 4 7.0psi | Gauge NC NA 3/4
SVE Wells

VE18 20 270 6 NC Eull 22 250 6] 2350 Ful
VE19 20 400 9; NC Full 22 256 6] 130.0 Full
VE20 20 302 7{ NC Full 22 275 8| 108 Full
VE21 20 300 71 NC Full NC NC NC| NC Full
VE22 20 255 6] NC Full 21 215 50 110 Full
VE23 20 305 7] NC Full 21 350 8| 105.0 Full
VE24 20 380 8 NC Full 21 280 [ 190 Full
VE25 19 365 8| NC Full 21 250 5| 126 Full
VE26 19 280 6/ NC Full 22 285 6 75 Full
VE27 18 250 5 NC Full 21 290 [ 140 Fult

Total Flow Rate

AS Wells AS system out of service

AS12 NC NG NC NR Full 7.00 375.0 8 54.2 Full
AS13 NC C NC NR Full 7.00 NC NA 3. Fuil
AS14 c [ NC NR Fuil 7.00 NC NA 9. Full
AS15 NC C NC - NR Full 7.00 572.0 12 C Full
AS16 NC NC NC NR Fuil 7.00 NC NA 38.1 Full
AS17 NC NC NC NR Full 7.00 NC NA 354 Full

Total Flow Rate

Drive Point Mon. Weills

DPO1 0 NA NA NR NA 0 NA NA 31.0 NA
DP02 0 NA NA NR NA 0 NA NA 0.9 NA
DPQ3 Q NA NA NR NA 0 NA NA 5.4 NA
DP04 0 NA NA NR NA 0 NA NA 63.5 NA
DPOS 0 NA NA NR NA 0 NA NA 0.0 NA

V = Valve position

NA = Not Applicable

NR = System not being operated

NC = Not Collected

1 Weii measurements collected on 12/17/87during third month evaiuauon before any agjustments to the system were made.
2 Due ‘o heavy raln the water table was elevated to just below ground surface which means the extraction well screens were
e Jater level

saven evaluation skipped o provide time (@ evaluate data collected during sixtn month sampling event

ay (2/7/07) needed to readjust back to 33" H2Q due to excessivs water being zoliectad in moisture separator.
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FIELD SAMPLING FORMS (OCTOBER 2001)



SEVERN

gZZ'tZ: ; Record
y Severn Trent Laboratories, Inc.

STL4124 (1200)
[ — Project Manager \ Date Chain of Custody Number

Setn fock NS 28 Soac, K /0/2/o/
Address : Telephone Number (Area Code)/Fax Number . Lab Number

({/ Anole mse p//'/t (9’/2) 72/-E/63 / e ’72/'”5/4 Page /o
City Sta Zip Code Site Contact Lab Contact Analysis (Attach list if

ﬁﬁ‘f/uf;// /47 /5220 /(en C}J‘é Ve,,_‘,“ ‘E' N ore s aceisneeceél)

Project Name and Location (State) Carmier/Waybill Number g Ry }

C70272 Loseeficll, AVC _Logos 7668 760 SRY |y Special Instructions/

ContractPurchase Order/Quote NG ot Containers & RN Conditions of Receipt

27529/ / Y52 P/ / AR v X Preservatives o S )
Sample 1.D. No. and Description D 7— i g13|ga z (23 :g N h 3

(Containers for each sampie may be combined on one line) ate fme 3 g & z g § g. g 5 Eg 03] Q \a \%

S529-Mwo/ = o5 r0/2k00 | 1235 | |V ¥ /|vlvlv @ Brex
S29-AMwo2-05 ro/2/fe) //25 | |V ” viv|v|v] OGhp fort0/cokves 2
S29- mMweo3-05 (o200 [1370| |V] 4 4 14 Hat £ won Bl
S29-MwoY=o5 10/efo) /ESS | |Y vivi|viv @O,/ & Gecre
S29- MWOB-o5 rf2foi |/790 | |v Viv| 7Y @ rebils Guhiod

m ;
S28 - Ovfo/ (ety | 25| v £ A44ld dowe P,
T8 2/ of2for | — | |V ~ vy

Possible Hazard Identification Sample Disposal A ] 4

D’NomHaxsm O Fiammavie {3 skin imtant [ Poison 8 O unknown | Retum To Cient misposal By Lab 3 Arcnive For Months l(onge:r;r;;:’;v %er;::ren?)m 7 samples aro retained

Tum Around Time Required QC Requirements (Specity)

O 24 Hours O assrHous O 7 Days 14 Days [B/L;1 Days O Other.

1. Reiinquished By ‘ Date Time 1. Received By Date Time -

i~ w/2/0! /8270 | fedtw. SRETEFTCEE 95 | w2l

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 the Sample; CANARY - Returned to Client with Report: PINK - Field Copy



\/

\]

Chain of TRENT
Custody Record : .
y Severn Trent Laboratories, Inc..
STL-4124 (1200)
Client Project Mar;ger Date Chain of Custody Number
Jels. Jeck AUS Kod _S)mec/k Jo/3/0/ 379038
Address . Telephone Number (Are Code)/Fax Number Lab Number
7 . , /
50 / ///] /()/ Jwa ﬂ/ e ‘//Z Z 9/53 Page of i
City .o ¢ ) Sta Zip Code Site Contact Lab Contact N Analysis (Attach list if
/71 LLs b s A /'Z? ) 522 ~ more space is needed)
G o~ .f\
Project Name and Location (State) CarrieriWaybill Number \ & Q
- P O S W e s s».? 3 R
<70 272 Losve ATt fd ), AT fzo/é’x UU&L/é ool T8 R NENEY Special Instructions/
Contracy/Purchase Order/Quote No Matrix Containers & ! ‘% N| ] ~ Conditions of Receipt
z75zY/ / 42 ‘7// LR T Preservatives ‘8 N\ \QO
[4 A @ '3 - N
Sample 1.D. No. and Description . 31 e1o181 _1%|a3 O
(Containers for each sample may be combined on one line) Date Time : g 213 g § % 3 E EE || o) & ®
S27-Muwo7-0F5 /3060|1215 | |V ; vV v]Y D ABTEX
529-Mw// -08 yefzfor 1430 | |v ol Rl it el %) Hugel b MOL
$29-MW/0 -o05 15/ | /609 |V v|v]v]/] Dl i
S529-Mwoé-25 fo/r/01 |1505] |V aMidEd LT e s
’
7 BE02 -527 /e/2/fot | = v Y
(5) ) ; o ' k’ ) B 7/
MS/ D 29 10/ T/er | 15 vivi Av VLt Ao vmd
P
For Exiun e, % //.,
‘fﬂ'fg: (, /,7,{ b
Possible Hazard Identification Sample Disposal Lo (A fee may be assessed if samples are retained
@’Non-Hazard (1 Fiammabie O skin irritant O poison 8 [ uUnknown | Return To Client [ Disposal By Lab (O archive For Months longer than 3 months)
Turn Around Time Required QC Requirements (Specify)
0 24 Hours O 4sHours [ 7Days 014 Days lZfzr Days O Other.
1 Relmqwsne/g? / Date Time 1. Received By : Date Time
/ P -~ L
f:«dz/ se/plo) | S50 | Lokt L HoBoS 3468250 A 3 o [ OO
2. Relinquished By Date Time 2. Received By Date Time
3. Relinquished 8y Date Time 3. Received By Date Time
Comments
DISTRIBUTION: “E . Stays with the Sample. CANARY - Returned to Client with Report. PINK - Field Copy



SEVERN

Chain of
Custody kecord

Severn Trent Laboratories, Inc..

STL4124 (1200)

Client Project Manage Date Chain of Custody Number
/S ra Jeck MUS S8 el K V0 /5/6 179539
Address Telephone Number (Afea Code)/Fax Number ST Y Lab Number ,
E&/ Aoz ans D¢ v (a//‘f‘/ G2 ESSF <12 ) T2 S G Page ___/ of 7
City State | Zip Code Site Contact Lab Contact . Analysis (Attach list if
/7 / f S5 :{a/ /»./ /Zj ] /5770 STt T 1 Fe Vs g £y A} .- More space is needed)
. - / o . ¢ P2 A o qk
Project Name and Location (State) Carrier/Waybill Number 9 ‘32
)N ey 2
Cro2rz &)y v A A 4 AC 57() SO6F68 57y 7 3 :;‘ Special Instructions/
Contract/Purchase Order/Quote No. Vet Containers & R X Conditions of Receipt
37529/ / Y429/ B v atrix Preservatives Y k. Q
Sample 1.D. No. and Description . ] e13]a |z 0 E
(Containers for each sample may be combined on one line) Date Time 3 5: E g § § g g E EE Dl | VQ
- | 2, 7 . . 5
$29-5820-0r/03 10/ /a7 | 0850 v v |V M PRO
S$29-5820 - oVds /0/ /el (0925 v v v [V D GRO { L7EX
B2 P SL827 ~ /0% -y LY. C.’)?‘/'ﬂ v VI aNd £ O i 5 (op e £
v/ J,
S27 582/ -0 o8 S oy |FO 12 v V| | v
S29 -pepoz I AV v SV
SCI-S5/7 -0/ Jefifor (oS0 7 vIvIV]
$27- 58715 - 008 je/ 9ot |1113 % ddis
529 SB22 ~0)0F o fyfor )1 T arand
2. SR22 -0 ved 10,/ i i I v
529~ 7EOT 12/400 | ==
I2G - My s rof el | 1058 viv|Y
Possible Hazard identification Sample Disposal y (A fee may be assessed if samples are retained
Non-Hazard D Flammabie [ Skin irritant O poison 8 O unknown | Return To Client ™ Disposal By Lab O archive For Months longer than 3 months) ,
Turn Around Time Required QC Requirements (Specify)
O 24 Hours [ 48 Hours a 7 Days 4 Days E61 Days ] Other.
1. Rehnqu/sned BZ’ 2 Date _ Time 1. Received By ' - i Date Time
il /":.44«' e L2500 | [500 | prafi SO&DE FBSEPY 7 /A
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 the Sample. CANARY - Returned to Client with Report. PINK - Field Copy



Tetra Tech NUS. Inc.

LOW FLOW PURGE DATA SHEET

Mealr ASorue /70

PRO JECT SITE NAME: T 22 £ile P WELLID: SZ2F . Mwa/
PROJECT NUMBER: TS5 co&ce DATE: LI YA

Time Water Level Flow pH Cond. Turb. Salinity ORP

Comments

BB | (Ft. below TOCH: | (miyMin | i (SiU:)] (RSFERD |- (NTU)¥)E ¢ (%) ¢ ] mwy- J(Cumulative Vol. & Colon)
0925 7 97 ~~ (.7l | .45 4] /5 134, AN -
ERS o ZA )50 77 |47 2 PEREN AN 7o
04845 7. 2¢ 2¢0 6.9/ A0 / /87 2 VA 25:01)

eSS | 28T o 1o 9/ L4l [ 2 ¢oe a7 led/ 25

o005 | 294 26 () 2.00 1“8 Za S5 127 0.7/ <1l
o | 245 Ry 20} 459 2 3¢ C Wdif |20 Z3)
0S8 | 258 2.0.() 2,00 Ld48s 1/ 0 Pa 21037 220
VT I 250 7.0 140 1 J 4,95 Yo G 110 Seimgly 2907

f

pace / OF/




@ Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page / ot /_

Project Site Name:
Project No.:

] Domestic Well Data
# Monitoring Well Data
(] Other Well Type:

{1 QA Sample Type:

MCALF Leyve Freld

Srte 29

7415 - o oo

Sample ID No.: 527-Mwo/ - o5
Sample Location: sqw o/

Sampled By: 7
C.OC.No.: Q 77527
Type of Sample:

§ Low Concentration
0 High Concentration

SAMPUNG DATA:

Date: s0/2/oi Color pH s.C. Temp. Turbidity oo 8D T8O

Time: /O 26§ Visual [Standard mS/cm °c NTU mg/l

Method: Loy Ffeu Oeac 12c0 Yaej 1207 | o 1975 1 — | —

|PURGE DATA: ;

loae: ro/z/ci volume | pH | sc. | Temp.(c) ] Turbigity | Do T80 T8O

Ietod:  Low o ferrpe ’

Manitor Reading (ppm): . (7

Weli Casing Diameter & Matenal A

type: 2 SVE -~ 2 L%,

T otal Well Depth (TD): /7. /& N T /[

Static Water Level (WL): 7 7/~ vy

One Casing Volume(galL): / .5 o

Start Purge (hrs): O F25

End Purge (hrs): /7 S’S

Total Purge Time (min): 7 /7

Total Vol. Purged @) 7./ |- S s<l

SAMPLE COLLECTION INFORMATION: - ,i,

Analysis Pressrvative Container Requirements Collected

GO/ /EQ2  GLoflRw] S ez S YO, /s DT
Goio R THL ] [ SOp _md o A /)
625 fiise JASE At Al 2 J f A Ak
& 26006 vocs (orex) Z LI i <l

OBSERVATIONS / NOTES:

Clear Sy L
Circle f Applicable: ST M—’/ »
MS/MSD | Duplicats D No.: // ~
Ve 7]

1B0. |0 Be Uetermined




1 Nus SORING NO.: _23 Gw Ol
COORFRORATION

OVERBURDEN
MONITORING WELL SHEET
oarLEr D DaxY /ATRL

PROIECT MCALE BoOsue LOCATION S\ TE Zq ORILLING

PROJECT NO.__109S BORING_Z23GWOQ\ ______ | ernoo 9. AGERS

ELEVATION DATE _L-4-89 " DEVELOPMENT

FIELD GEOLOGIST S ConTh wis .12 Teve (1-es89) | ool T PYUMPING

S HE-R TR
— ELEVATION OF TOP OF SURFACE CASING :
4t ELEVATION OF TOP OF RISER PIPE:

. 1" STICK - UP TOP OF SURFACE CASING ———
GROUND STICK - UP RISER PIPE : . —_—
ELEVATION | E;«-L— TYPE OF SURFACE SEAL: 5SS x&"™

— ) CONCREXE, PAL

01§

J

1.0. OF SURFACE CASING ‘ﬁz:
TYPE OF SURFACE CASING.

— AISERMPELD. &
TYPEOF UISER PIPE: __SCd 4O PNC

e ) 4———t— BOREHOLE DIAMETER: 22"
— TYPEOFSACKFILL: SONREXE =
’
o @———d— ELEVATION / DEPTH TOP OF SEAL: _Jas

————— TYPE OF SEAL: _RENTONITE, PRLLETS

- OEPTH TOP OF SANO PACK: —_— B
T4l e G
o 'LW_’Z‘ :- - ELEVATION / DEPTH TOP OF SCREEN: —las
L. == =
P = ~— TYPE OF SCREEN: PV G
= SLOTSIZEXLENGTH: _ 20 S x1Q'
- 2I ]
- 1.0. OF SCREEN:
' d -
-
ol = ;——— TYPEOFSANOPACK: _NQ ' DSAND
- ] - ft
. ] o}
% b
:'_t - K /‘ ’
- |~ ELEVATION /DEPTHBOTTOM OF sCREEN: 13D
; s 4
. — €LEVATION/ DEPTHEOTTOM OF SAND PACK: /15,0
1 v shent TYPE OF SACKFILL SELOW OSSERVATION
- Feagreces ¢ WELL:

oL gt — ELEVATION / OEPTH OF HOLE: -——-hs'-p

R-49-2-92-4 A-22




lE,Tetro Tech NUS, Inc.

- LOW FLOW PURGE DATA SHEET

MEAL (T ld, [t el

PROJECT SITE NAME: _Life 2P | weww.: Aol
PROJECT NUMBER: CTCETZ . JFLS DATE: eSS Sor

Time Water Level Flow pH Cond. Turb. DO Temp. | Salinity ORP Comments
BT | (Ft. melow TOCH:| {rmiyhin:) | & (SUI] tRRSTEND | (NTUYiE{S (/LS KCalslus] . (%) L (mV): KCumuiative Vol & Color
0755 LI w200 | 22T o627 & (7 |25 | Do ~— St C/ g
yelote) VA4 ~ OO il 2004 — - - - ~ Clens, pn Einlre Coll-
jolo 9, /1. 250 | 7.45 |0.611 0 179 1252 10cez | ~— Cles s
/05 777 250 | 7evlo.6/81 2o | 252 o002 — S et
fo£S|  9.20 250 | 7.77 |lo.gzd| O /[ 25 | 2a8loo02 | — crea=
(325 9 /8 2350 7,86 10, 620 | ferde amd dirts Chonpe o Aosliny| Mot Buneley & higes]
[o95] 9./8 225 | 7.8 g7 | o 0.7 |26 |oco —~ Cless
985S | 2./7 225 | 7.2 los3| O 27 12 | | — o
/15| 9./%5 245 | Y |ptZ | O LY 12¢ | oo | — clea~
115 | 2./¢ 200 |79 laoér | @ | 1.7 |26 |po 0O Clewn
ITE%: Q. 200 7.9 lof3 o 13 (76 oo SHrg Goffectd

SIGNATURE(S): %{ PAGE / OF!




@ Tetra Tech NUS. inc.

GROUNDWATER SAMPLE LOG SHEET

Page / ot/ _

Project Site Name:
Project No.:

0 Domestic Weli Data
i Monitoring Well Data
{1 Other Well Type:

{] QA Sample Type:

MCALF Lopee Feld
e 272

7S, 5 - OL0o

Dup Lngt S27-Dfa/

Sample ID No.. 527 -Mwoz - o5

Sample Location: _ M/ o2
Sampled By: s
C.0.C.No.: 079537
Type of Sample:

{ ow Concentration
High Concentration

SAMPUING DATA:
foate: /o /2/0/ Colar pH SC. | Temp. | Turbidity 00 Teo T80
Time: /825 Visual tandard mS/cm °c NTU mg/1
Mothod: oo ;e /o5 L cleer 1 79 10¢7] CE [} i T — —
PURGE DATA:
loate: Jo/z 0 volume | pH | scC. | Temp.(C) | Turbidity 0o T80 T80
Eemm; Lo Aews fEre
Monitar Reading (ppm): /7, (7
Well Casing Diameter & Matenal /) /7
Type: TG P Y <
Total Well Depth (T0): /7 /€ (o2& 7 |/ P
Static Water Level (WL): ﬁ:ﬁ/ il i . /“
One Casing Volume(gatL). f:37 ’ / s
Start Puge ws): 0 755 /
lend Purge thrs): 7 /2O
Totat Purge Time (min): / 25 -
Total Val. Purged (gavL): S al
SAMPLE COLLECTION INFORMATION:
Analysis . Preservative Container Requirements Coliected
OQ/ 602 ELVLUCD ) fhe S St (Aerls Z [ Y | 2S5
ool6 L THL rkta 7 . Sl LA
525 Live Aeddodt (/L F ﬁi--«fab'l P/ A Y
8.3£08 (575X - o Yo g e b
QBSERVATIONS / NOTES:
Lur Jcile fikon ad ZH . e /7.
o £ -
Clrcle if Applicable: Slgnature(sWW
MS/MSD0 Dupiicate 1D No.: A O / /
V7 p(//’

180 |0 Be Uetenrmuned




HNIUS

SORING NO.: _Z3 QW 02

CORPORATION
OVERBURDEN
MONITORING WELL SHEET
2. LOTY/AYEC
PROJECT _MGALE -Bo6ut  (OCATION _SOE 29 | SNuLes-
PROJECTNO._J0aS _ BORING_24GWOZ | ‘Lo 0 e AGERS
|ELEvATION DATE 1= '-L° aq — DEVELOPMENT
FIELD GEOLOGIST — e METHOD
<+ ELEVATION OF TOP Of SURFACE CASING : ————
@—————1— ELEVATION OF TOP OF RISER PIPE: ——
- :;lgx - UP TOP OF SURFACE CASING: ———
= STICK - UP RISER PIPE :
'/
&

ELEVATION ~ TYPE OF SURFACE SEAL: __S'X % g*
: SONCRETE. PAD
Q.0 -1%.0
Sitt oy Shup

1.0. OF SURFACE asmah
TYPE OF SURFACE CASING.

— RISER PIPE 1.0 _2°
TYPE OF RISER PIPE: ___P\IC - SCH U0

3 ¢————1— BOREHOLE DIAMETER: "

— TYPE OF SACKSILL: SONIRRXS

- ELEVATION/ DEPTH TOP OF SEAL:
———1— TYPEOF SEAL: _BENTONMTE, TREULEXS

¢
M 4————1— DEPTH TOP OF SAND PACK: 0
) - ELEVATION / DEPTH TOP OF SCREEN: . XY
' pu — TYPE OF SCREEN: PV
@8 CromGs o A OF SCREEN & )
Y = SLOTSIZEx LENGTH: __2OSLX(Q
Probucr - 1.0. OF SCREEN: P
. pl *,
" L Ay ge gl
Crerviise g %———— TYPE OF SAND PACK: B | SAND
- Y .
. 3.8 = 3
p— ]
' il 3 fiu.8’
s — ELEVATION / OEPTH BOTTOM OF SCREEN:
“f Simel — ELEVATION / DEPTH BOTTOM OF SAND PACK: ___[15.0
.- 3 TYPE OF SACKFILL BELOW OUSERVATION
/ ;ﬁﬁn\rrd5 3 WELL: -
18-0 C @l ELEVATION / DEPTH OF HOLE: _Iiso
R-49-2-92-4

A-24




Tetra Tech NUS, Inc.

LOW FLOW PURGE DATA SHEET

PROJECT STE NAME: ° _OCQL’:Z Qe 7 WELID: <c o S esd
PROJECT NUMBER: 70 274 _ DATE: 7Y r-Nia
Time Water Level Fjow pH Cond. Turb. DO Temp. | Salinity ORP Comments
M| (i below TOCH: | (miyMin: | i (SiU:) ML (RSTERD | (NTUYRE| & (mg/ olslt (3% b (mv) J(Cumulative Vol. & Calon)
/240 7 30 s | 2¢¢ |.227 /oy 0oy s Sut Firee
10 X 4o~ Y 7oL | .354 |47 £.C/ FERYE v
o0 1 <-o R A A T T o o)
PEVEPAN PYCE P  E T 7/ ] 24D L
240 15,97 Al 707 13538 1 /4 ) Al
Ay 14,4 2 249 1207 1,354 | 7 L RO
/300 1g.4 2 294|700 1. 35 | 57 T 400
[(>I0 1845 d49, 12.¢8 135713 D0, 0
320143 290 17720 L35 | 2 0.0l 140 St (S
(340 |3 57 2TH 7220 | 3501 2 Q0.2) Semply
£
e /
/ / / - /F
SIGNATURECS): ./ jL N PAGE / OF/

J




Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET

Page___of _
. PICALF [oyve Fre fof
Project Site Name: Site 29 Cro Z72 Sample ID No.: S 29 -MwWa3-os
Project No.: 79/..5 Sample Location: aqywo
Sampled By: d
[] Domestic Well Data C.O.%. No.?’ o//-)qu'y]
 Monitoring Well Data -

Type of Sample:
§ Low Concentration
{1 High Concentration

[I Other Well Type:
J QA Sample Type:

SAMPLING DATA: :
Date: 1z /z?a/ ‘Color pH s.C. Temp. Turbidity 0o TBD TBD
Time: Visual [Standard mS/em °c NTU mg/l
Method: ¢ ow How PV IS ATE PR Al T 444 | — —
PURGE DATA:
Date: 7/0/2 foi Volume | pH SC. | Temp.(C) | Turbidity | DO T80 T8D
IMethod: Lo s Prpe
Monitor Reading (ppm): '()4 (&)
Weli Casing Diar_!)e(er & Matenai
Type: Z ) /7 Ve N
Total Well Depth (TD): /&, 7.5~ / 1Y g, Y
Static Water Level (WL): &, 7.5° H N °1 [y ;,9"
One Casing Volume(galL). /. 7 / \’ R (V
Start Purge (hrs): /260 . M ]
End Purge (hrs):
Total Purge Time (min):
Total Vol. Purged (gaVL):
SAMPLE COLLECTION: INFORMATION: - B
Analysis Preservative Container Requirements Coliected
GO fEC 2 CR [ Y [Nl e nbx 2 [ ol _(ils ref2fel
£0/0 L TAL peAlr [ goo sl Tl s
srZS Lace preNoelds (0 f¥Fiern ] Z 7 A Mehe pLFL
G260 o L7EX L Yol Cois M
QBSERVATIONS { NOTES:
Circle if Applicable: Signature(s):
MS/MSD | Ouplicate i0 No.:
1 JErre A o

0: 1o Be Determineq



} ) SORING NO.: _23GwWQOD
NUS

OVERBURDEN
MONITORING WELL SHEET
oRILLER D-OQTY/ATEC
PROJECT _H_C_ﬂ-_"';éfm_ LOCATION __mI!...ZS_.. ORILLING
PROJECT NO. 1Q9% OR!NG....LQ—.\%Q.%.—— METHOO HS MGERS
ELEVATION S CANTY DAI:E [N -\r-g'-t £ 2 \ | OEVELOPMENT
FIELD GEOLOGIST A Goaun METHOO
. ELEVATION OF TOP OF SURFACE CASING : ——
i ELEVATION OF TOP OF RISER PIPE: _ P
C——1== ¢ TICK - UP TOP OF SURFACE CASING: ——
GROUNO STICK - UP RISER PIPE : o ——
ELEVATION e TvPEOFSURFACESEAL: S XS'% ("
T / QQNM_EBL__
. -8 T
> < 1 0. OF SURFACE asmcdﬁ___:_
/ Seldy San0 TYPE OF SURFACE CASING.
A ll

RISER PIPE 1.O.
TYPE OF RISER PIPE: _.:r.n_&s_m__

) ¢———1— BORE" OLE DIAMETER: __ D"

. TYPE - BACKFILL; SOWREXE,

«———}— ELEVATION/ OEPTH TOP OF SEAL: . les
. e TYPE OF SEAL: entonute P S
< /3.s’
e «————1— DEPTH TOP OF SANO PACK:
v - ELEVATION/ DEPTH TOP OF SCREEN: N b Xy
Nwzsayfomes

e-®1 = — TYpe OF SCREEN: . PNC
- '
o - SLOTSIZE x LENGTH: __2O0SL % 1O
/‘ - le
- - 1.D. OF SCREEN:
q -
: 2 = L Tvee Of saNO Pack: _B | SANO
-_ iz
A ¢
// :: :
- 4.0 t» - '
. ¥ ELEVATION/ OEPTH BOTTOM OF SCREEN: _Jus
. wf shetl '
. fraymentrs gt ELEVATION / DEPTH 8O TTOM OF SAND PACK: ___AE.Q
. i TYPE OF BACKFILL SELOW OESERVATION
/? i WﬁLL:
'$.0 K {
v @t ELEVATION / DEFTH OF HOLEL: __.ﬂ.ﬁ.ﬁ
R-49-2-92-4

A-26



'1%' Tetia Tech NUS, Inc.

LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Br(L A L Cile 271 WEWD: DTC oG MY
PROJECT NUMBER: T 0279» DAIE:  _/O/2/C/

Time Water Level Flow pH Cond. Turb. Salinity ORP Comments
BAiE)'s) (Bt bSlowi TOCHH) trl/Miny | & (S IRSTERD || (NTuUjie: (R : ) (mV): J(Cumulative Vol & Colon)
(9SS | . Db 23 12 L9 B v o Stat Luryd
2005 | 7. 05 Jj 24 .4 /% 7.4 e 0./ 2900)  Tucb Aty o
PN AN soi/ |24 |2+~ |/§ G/ e 100 shS—

LAY | 704 270 ZD |22 1% VTR FENE WNZ 200
33, 12 02 290 2. Q% 7 3.5 S V22 A90¢)

c48S 1703 (,C 2.1 12> 1% G, | P 7 Lele /1

/sy |7 03 24l 7.0 |, 2z 0 A4 jed 0.9 A200) Zecbid 7 {ivee
Ju \4”{ C

.

SIGNATURE(S/ /%

PAGE,/OF /

er,h‘j

C/}c’(‘f 7I



Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

page / ot/

Lo

Project Site Name:

ve ficld Sitesd

Project No ..

L
o~

] Domestic Well Data
fi Monitoring Well Data
{] Other Well Type:

O T ST A /7«,1/J:)

Sample ID No.: 549 _,«oajglzf’_&).
Sample Location:  »7e./7¢

Sampled By: (. Sy drC

C.0.C. No.: 25 ¢3 7

Type of Sample:

fl Low Concentration

1 QA Sample Type:

(1 High Concentration

\

SAMPUNG DATA:
loate: 2/2/5/ Color pH s.C. Temp. Turbidity oo TBD TBO
Time: /{3787 Visual {Stan mS/cm °c NTU mg/l
Method: (- 7 d> Sreeoisoto s 2l V2] 0 U PR = =
[PURGE DATA: -
loae:  0/2/0, Volume | pH SC. | Temp. (C) | Turbidity ) T8O TBD
Method: Zpee AJie [Drns
Monitar Reading (ppm): ¢~) ,
Well Casing Diameter & Matenai e Z F I
Type: 27 PV Seel A7acAP
Total Well Depth (TD): ~ T
Static Water Level (WL):F. /" ¢.-
One Casing Volume(gal/L):
Start Purge (hrs): 58
End Purge (hrs): /£ &5
Total Purge Time (min): L./
Total Vol. Purged @L): S Cy
SAMPLE COLLECTION INFORMATION: ——
Analysis X Presarvative Container Requirements Collected
cof [602 GRS [ Litvat T S YO A Uislr <
bOip £ TAL rafsir [ foa i fleshee 7
Yy & LS friceitnis foil, | 2 } o Ak piucr V4
g269 2 e (P k) 7 0 ~? aas, 7
OBSERVATIONS / NOTES:
Circle if Applicable: Signature(s):
MS/MSD | Duplicats 1D No.: %// W
/\// , 4

180. o Be Ustermined




= Nus SORING NO.: _29GWOY
CORPORATION

OVERBURDEN
MONITORING WELL SHEET
PROJECT __MGALT -BOGUE  (OCATION_SITE 29 | OuenD.RITY/NEC.
PROJECTNO. 1035 BORING— 2aGwou | DMUNG 4 o ) epo
ELEVATION DATE___1-2-#a —| Deveiomment
[« D 1o 4°
FIELD GEOLOGIST_S CoNT. . 832 Fram T Tem) pen ™ pumeing

<+ ELEVATION OF TOP OF SURFACE CASING :
@———=1— ELEVATION OF TOP OF RISER PIPE:
Gl

- STICK - UP TOP OF SURFACE CASING:
STICK - UP RISER PIPE :

GROUND
ELEVATION

————————tecam—
———————————
S ———————
—————

¥

— TYPE OF SURFACE SEAL: .S/ X®'x G"
—_— SOWNREXE Pl

— 1.0. OF SURFACE CASING: = S
TYPE Of SURFACE CASING.. . STREL

% — RISER PIPE 1.D. -

TYPEOF RISERPIPE: __PVL 4R YO

) ¢———1— BOREMOLE DIAMETER: _BY

-~ TYPE OF BACKFILL:  SONCREXE

“———— ELEVATION/ DEPTH TOP OF SEAL: — I
e TYPE QOF SEAL: 14 NIY h €XS

‘ 4————{— DEPTH TOP OF SAND PACK: 38

L~ - ELEVATION / DEPTH TOP OF SCREEN: — /4.3
T 5.3% SramGs TYPE OF SCREEN: Pve
I~ & :
‘ SLOT SIZE x LENGTH: ___ 20 St % 10°
- 1 0. OF SCREEN: 3

— TYPE OF SANO PACK: __Z | SAND

s

/ wif ghet| L'}-.J

1

oS

— ELEVATION/ OEPTH S8OTTOM OF SCREEN: SN L B

~— ELEVATION/ DEPTH BOTTOM OF SAND PACK: ______[15.0"
TYPE OF BACKFILL BELOW OSSERVATION
WELL:

s 4———tee ELEVATION / DEPTM OF HOLE: ___.[‘_5-9

R-49-2-92-4 A-28



Tefra Tech NUS, Inc.

LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: /’o va S /d LG 27 WELLID:  ATer =0 ¢
PROJECT NUMBER: 2, 272 T DATE: _1o/3/es

Time Water Level Flow pH Cond. Turb. DO Temp. | Salinity ORP Comments
B ] et below TOCHH ] (milyMin:) | it (SiU) ] LRSTERD) |- (NTUY¥E]E (ha/ olsl (%) ¢ | (mv): J(Cumulative Vol. & Color)
/S9N | 2, /4 - s X"f’-zl _/ /7 oL 5 [ — [ OoTuet Forey
PSS 7 AST 20 473 e/l & 23" (2031 ) — jad =l
Hes” 1 2. 257 g e g4 2401 9 1235 W4, 71 () i - e
dig 1L 72 210 7,08 |-249 | 2 < 2L L% 0 - |li00 ¢ 30l
da5 | 2. 4% 410 2. /4 209 1 £ |2, 37 d.Al () —  |2/o0 400
/Y351 2 28 220 2.05 | Jdts |2 W30 4. x| —~  |J200 mb6td
(LS | D 25 240 17200 127/ | / 1.6 12401 @ 17 li4o) 43,600
/485 2. 28" 290 1208 1.277 | / G 3o |04 0] O — o) /S 40D
/s 08" 2,08 1.A472 1 O 1%3.495 4.0 O - 2700 L2, 30/

SIGNATURE(S): . . .

PAGE _

OF



Tetra Tech NUS. Inc.

GROUNDWATER SAMPLE LOG SHEET

Page_ (of [/

Project Site Name: MCALFA é’e'/ we foelS /t/C Sample ID No.: _S2 ¥ Mo 06 -5
Project No.: ey s c7v 2 22 Sample Location: /W — O f
- Sampled By:
] Domestic Well Data C.O0.C.No.: OG5 7€ (S
Monitaring Welt Data Type of Sample: C
Other Well Type: fl Low Concentration
[] QA Sample Type: ] High Concentration
SAMPUNG DATA:
Date:  / M ’ Color pH s.C. Temp. Turbidity [3%) T80 8D
Time: /305 Visual [Standard mS/cm °c NTU mg/1
Method: /5 b5 Fedc 4 205 1:d$7 129D 1) 355 — —
[PURGE DATA:
loawe: 2/2/C/ Volume pH scC. | Temp.(C) | Turbidity Do T80 TBD
lMehod:é,::’ Cice ﬁ)lzp
mmtor Reading (ppm). [) \
Well Casing Diameter & Matenal 9/ V
Type: o/ 7 fL’ {’/C / 2 el L il H A
Total Well Depth (TD): . / YE LAY A
Static Water Level (WL): 7./ / ) N
One Casing Volume@L):/ ~‘{} .
Start Purge (hrs): /Y 4 5_/
End Purge (hes): /S €
[Total Purge Time (min): fD
Total Vol. Purged GarLy. 4.7/
'SAMPLE COLLECTION: INFORMATION: - :
Analysis Preservative Container Requiremerits Coltected
Gl Lz 2 (G2 R g foniy) > el o <L —
_éf!/é s ('/—-/1 < ' 'é 7 ﬂ' oA Sl A Ve
o> (< e gttt . £7) 2 [ iAo il
goie £ 20 (77 k) i 2 FEm i ? —
OBSERVATIONS / NOTES:
Circle if Applicable: Signature(s):
MS/MSD Duplicate iD No.:

V7

T80, {0 Be Uetermmned




SNUS

8ORINGNO 29 Gwog

OVERBURDEN
© 4 Hatiounon Company MONITORING WELL SHEET
DRILLER S ANFOR L L LTI,
PROJECT _BOGUE LOCATION BOGUE _AJ ¢ DRILLING
PROJECTNO._2€3 5 BORING_24 ewol METHOD H: S A
ELEVATION 1. 80 DATE o169 DEVELOPMENT
FIELD GEOLOGIST— M . (O nfaw METHOD Do @
< ELEVATION OF TOP OF SURFACE CASING : L7
q 4———+— ELEVATION OF TOP OF RISER PIPE: L A7 N
4———1— §TICK - UP TOP OF SURFACE CASING: 296
ELEVATION 74| aT\&—1— TYPE OF SURFACE SEAL: _Leamen? FRO
/4-£0 4 A »
2
2 1.D. OF SURFACE CASING:
% TYPE OF SURFACE CASING-
%
2
2
/ .
4 RISER PIPE 1.0. 2 lrvew
% TYPE OF RISERPIPE: LV (.
7
) 4———1— BOREHOLE DIAMETER: _[O tvecure s
— TYPE OF BACKFILL:
+~——— ELEVATION / DEPTH TOP OF SEAL: 1090 [ 1
+———— TYPEOFSEAL: _ [ AT ONTE pECCETS
€————— DEPTH TOP OF SAND PACK: _&.,1_7._7' )
“4———— ELEVATION/ DEPTH TOP OF SCREEN: 2ol
=z — TYPE OF SCREEN: LV ¢ SceTTED
Z SLOTSIZE X LENGTH: __2!0 X 1O
= 1.0. OF SCREEN: 2
- — TYPE OF SANDPACK: U/ FORmM 7 AnD
— ELEVATION/ DEPTH BOTTOM OF SCREEN: -_Lz_,éﬁ_
— ELEVATION/ DEPTH BOTTOM OF SAND PACK:
TYPE OF dACKFILL BELOW OBSERVATION
WELL:  UA (FORM S aAarD
< ELEVATION / DEPTH OF HOLE: ¥ [l
R-49-2-92-4

A9 -



Inc. LOW FLOW PURGE DATA SHEET
MCALF Besve Fre/d

PROJECT SITE NAME Sile 29 Cros7E wew . e/ <@ 7
PROJECT NUMBER: L PYrs DATE: s/ 3/

Time Water Level Flow pH Cond. Turb. DO Temp.l Salinity ORP —~ .

» ) o Lornrnenin

B | (Rt belew TOCH: tmiyMin.) L iU URSTERD I+ (NTUYELE (md /L L«;elslu_s‘ﬂF (%) 5 1 (mv): lCumulative Vol. & Colon
0725 8 1_75' ] - -— -—“ _ — ." - - -— / .Ai({.., ../79,:,'
©935] B.86° 250 699 10,180 | & 08 | 2251 0.0l | = Clewr , 1Z Gotlor
095¢c]| 8,85’ 250 7. 2 lov8s5] Q .82 lz2v.2l002 | ~ ‘e

lecco | 8.89° 290 | 2.5t |0.487 [CRRVNZ: 2yl oz | — /

0/ | 9.7 3 200 | z234 \0.48) 1 O /0 |28 |00 | — =
030 1 ¥ F 3¢ 200 1232 0% 38 139 L1002 | T ”
048 o 50" leoo [o2glo“8/1 0 s o/l Dl0p2 | - y

/100 [BR. 85" 225 1. 43 |o. yg6 | O o, i |25 1]lo02 - ’

rte P 2 — S0 VA ¢l N 2 2/, 215 A A D) — 7

yiaar AR o) [ 7T 16Tl [%4 r S L qu‘, ANIIRZE

/30 |5 887 225 17,3 09751 O 078 las olped | =~ /7

/98" | F 9L FEX! z 3 o1 ) 1098 s S lpod | — 7
B NERE 200 12, 33104351 D 0.4 1259 (0.0 - 7] i
i2/5 | 2.65 200 [ 737 o969 O loyk |z58lo.0z SFP T FE o/

Al

SIGNATURE(S):

PAGE / OF 7~



|n Tetra Tech NUS,

Inc.

GROUNDWATER SAMPLE LOG SHEET

Page_/ of '
: vsee ¢ [
Project Site Name: MCALE [ e ks Sample ID No.: 529-mwo 7 -0 5
Project No.: TLI5 7O Z72 Sample Location: Aqw'eo 7
Sampled By: A
I Domestic Well Data C.0.C.No.: 079528
§ Monitoring Well Data Type of Sample:
[] Other Well Type: § Low Concentration
{1 QA Sample Type: {1 High Concentration
SAMPLING DATA:
Joate: 70/ 7/0/ Color pH s.C. Temp. Turbidity po T8O TBO
Time: Visual [Stan mS/em *c NTU mg/1
Mothod: geov fHe soork | Cns | D34 | O ¥6Y] 2S5 6 nj ~. Y6 — —
PURGE DATA: —
loae: 10 [f7/01 volume | pH sC. | Temp. (©) | Turbidity DO TBO TBO
IIAethod: Lot Flew firrpe .
Monitar Reading (ppm): (74 0 l.~
Well Casing Diameter & Matenal ? 4"
Ll'vpe: Z - / L” & _ JW 2
Total Well Depth (T0): . 7<Z. 0" <
Static Water Level (WL): a’ 7; ‘ J \}/ 1 {/}7
One Casing Volume(gall:. 7 7 d</ ¥ V-
Stat Purge hrs): O Y25 4
lendPurga(hrs): 2 75
Total Purge Time (min): 2F O
Totat Vol. Purged (gabL):
SAMPLE COLLECTION INFORMATION: R
Anaiysis . Pressrvative Caontainer Requirements Collected
GOl [E02 (G0 L€ fserombr ] 2 FA S L Londa
7 \ Z ;. Y . p /j - /C .
poro 2 (7L etV ] / ST ot D < <
2.5 (Eare Aelinde Fev b5 J o, “Grenes Z /L AnBed oS
B2L0 £ VCCs (ST X ) = FO v il
OBSERVATIONS / NOTES:
\'1
Circle it Applicable: Signature(s):
MS/MSD | Duplicate D No.: W - /

D). 10 Be Letemined




NUS 8ORINGNO 29 Gw 07
Ciqf CORPORATION ‘

OVERBURDEN
© 4 Hamouron Company MONITORING WELL SHEET
X DRILLER 2ANE oA D
PROJECT _ROGOE F(Ecp LOCATION.BOGLE AL, | L 0 =SweFTiot
PROJECTNO._2 F 35 BORING =3 & 0O 7 METHOD _HLS-A .
ELEVATION __{L. £ DATE__ (0 - (2-91 DEVELOPMENT
FIELD GEOLOGIST—M . COcHR AN METHOD . PUM P
<+ ELEVATION OF TOP OF SURFACE CASING : L 1 —
<+———{— ELEVATION OF TOP OF RISER PIPE: L3-0F
+——— STICK - UP TOP OF SURFACE CASING: L3
ELEVATION (0 a™e—— TYPE OF SURFACE SEAL: _Leaxcar /ad
/. 83 4 é s
1 1.D. OF SURFACE CASING:
% TYPE OF SURFACE CASING.—
%
%
%
z y
é———— RISER PIPE 1.D. 2
Z TYPE OF RISERPIPE: [0 VL
. .
4———— BOREHOLE DIAMETER: __{©
— TYPE OF BACKFILL: _BENTONITE =
CEMENT GAOVT
4————— ELEVATION / DEPTH TOP OF SEAL: =52
————— TYPEOFSEAL: _HOCE Pt U
4——— DEPTH TOP OF SAND PACK: “7/2 A9
< ELEVATION / DEPTH TOP OF SCREEN: ’_/0_57-4 2[11.
P — TYPEOF SCREEN: __ PV C S colrT£D
= . SLOTSIZExLENGTH: 1o X jo°
- {.D. OF SCREEN: __2- -
- — TYPE OF SAND PACK: _ A FoAM < aAnD
— ELEVATION / DEPTH BOTTOM OF SCREEN: ‘/M,Zzﬁ;f
— ELEVATION / DEPTH BOTTOM OF SAND PACK:
TYPE OF BACKFILL BELOW OBSERVATION .
WELL: ___NATVRAL RAackFiLL
. : +——L_ ELEVATION/DEPTH OF HOLE: 1&/_7.,11
R-49-2-92-4

A-11



Tetra Tech NUS, Inc.

LOW FLOW PURGE DATA SHEET

M cAGEBRS el

PROJECT SITE NAME: cr0 272 ....__ WELLID.: /_V S/ 08
PROJECT NUMBER: Y5 DATE: Lo/ 2/__0/

Time Water Level Flow pH N Cond. Sclfnlty ORP Comments
By | . balew TOE): | tmLyMin) | i (SiU:) ] RSTERT) @) -1 (mV): J(Cumdlative Vol. & Colon)
/d /Q BLyls_rf - - il —— -— ff‘fth P A 2
/615 3 3 | Zso |76 |Oyzol 7 20/ | — | Clewe Ad ki
620 B Yo /175 209 lov29| 5 lp.o? Zve |O.c/ - clea.s
630 8,47 200 | 7,07 |log2z2l ¥ /0L 2y |20/ | — e o
/6v0 | B, 4/’ 200 Zswo 924 2 2:7/ 2% 2| 0.0r ~ | Aticla b fpal OO Ghe
16y T 8.42° Zo¢e | 2od 130 / o.e? |27 /10.0/ - Clea s,

272 Co@ | ToTlngrd|l O o5 |20 o of p— /¢
(708 & LY’ 28Cc | 7wz |@v2t | & |L8F | GF.C0.0 | — xi
1715 g vz 2o 102 10433 C 033 123510l ~ Clece
(725 | B 94~ cog |lzezloyrzl o ld.cp |24 1c.9f - et
{725 & 497 zZ00 17,02 |O0Y32| O L 23 17234 |pot - Chir pfo Colc”
[ 7Y0] B 47 Zoo | 7ot o331 O 1064 | 23400 — | Sl Cllect]
SIGNATURE(S): . PAGE 1 OF /




@ Tetra Tach NUS . Inc. GROUNDWATER SAMPLE LOG SHEET

Page / ot {_
‘ . mcas &}ac/ A
Project Site Name: C70 272 Sample ID No.: 29 - mwWwo&-0o s
Project No.: TILS Sample Location: M OL
Sampled By: 2L
( Domestic Well Data C.0.C. No.\:/
Monitoring Well Data . Type of Sampie:
(1 Other Well Type: 8 Low Concentration
[] QA Sample Type: f} High Concentration
SAMPUNG DATA:
Oate: /22 /. Z, Sos Color pH s.C. Temp. Turbidity 00 T8D T8D
Time: ’ Visual [Standard mS/cm °c NTU mg/1
Method: £ cis f/or izl | 1.0 9y 231 4 o) O — —
PURGE DATA: g =
Date: /a’-/'ér Sa/ Volume pH S.C. | Temp.(C) | Turbidity 00 TBO TBD
lMeﬁOdi a0 ://u/ /61-’2,6
Mni(or Reading (ppm). (V. (7 \
Well Casing Diameter & Matenal ) M}v 4
oo 2 < SVC Ch & kY ST, g/
rotal Well Depth (TO): /.5, 3.5 Y4 WPVl o
Static Water Level (WL): &5, & § 4 I~ D)
One Casing Volume(gaVL): [,/ ¢ I4
Start Purge (hrs):
End Purge (hrs):
[Total Purge Time (min):
[Total Vol. Purged (gaVL):
SAMPLE COLLECTION INFORMATION: 5
i ‘Analysic ‘ Preservative Container Requirements Collocﬁd
&'1/// T ( CLef DR [ Sodloendin fde Sl n Al ) = ] el T
lou B T—Ai el A T,/A-‘ Iy A
on BZ2S  Aape Nelde / NG| Z . Ferer FAYSS
‘ L2 VYo Wi LT EX 2 S et gals
OBSERVAndNSI NOTES:
Circle it Applicable: Signature(s):
MS/MSD | Duplicats ID No.: ) -
A //M

D. 1o Be Letemmined



] BORING NO.: =3 Gw OB
ANIUS
CORPORATION OVERBURDEN
@  Haliburion Company MONITORING WELL SHEET
er CSAMFOF(
PROJECT _BOGU E LOCATION QOGuE ANC gz:ttf:‘s T AT
PROJECTNO. 27 = ¢ BORING—ZF O OF METHOD _H: S &
ELEVATION — -),\5 DATE A DEVELOPMENT
- P De LA gl
FIELD GEOLOGIST. . o N Bum P
re }— €L EVATION OF TOP OF SURFACE CASING : Lise
<+———1— ELEVATION OF TOP OF RISER PIPE: L1229
<———1— STICK - UP TOP OF SURFACE CASING: 2453
GROUND L— STICK - UP RISER PIPE : 20/
ELEVATION ke — TYPE OF SURFACE SEAL: Lemen? A0
70:73
— 1.0. OF SURFACE CASING:
TYPE OF SURFACE CASING-—
L RISER PIPE 1.D. 2
TYPE OF RISERPIPE: P V<,
— BOREHOLE DIAMETER: __' O
— TYPE OF BACKFILL:
l— ELEVATION / DEPTH TOP OF SEAL: 73 /1
— TYPEOFSEAL: ol riToni—€ pei: [Te
— DEPTH TOP OF SAND PACK: -7 2
<———1— ELEVATION / DEPTH TOP OF SCREEN: 223/
TYPEOFSCREEN: __PYC ttoTTeC
SLOT SIZE X LENGTH: 012" y (0
\.D. OF SCREEN: ___ 2.
¥
:
4 TYPEOFSANDPACK: iz f Dot oor
3
]
]
1
i ‘ / _
— ELEVATION / DEPTH BOTTOM OF SCREEN: 22
| cLEVATION / DEPTH BOTTOM OF SAND PACK: -Z22 /[ I3
TYPE OF BACKFILL BELOW OBSERVATION
WELL: A Arvang < s ouFILL
| _ ELEVATION / DEPTH OF HOLE: 12 <
R-09-2-92-4 A-14




IE' Tetta Tech NUS, Inc.

LOW FLOW PURGE DATA SHEET

IMCALF L5 e e L
PROJECT SITE NAME: Sa 2?2, cres7e weww.: /LS /O
PROJECT NUMBER: FHS DATE:  __ so/3lo/.

Time Water Level Flow pH Cond. Turb. DO Temp. | Salinity ORP Comments
fMis.3::] (F1. below TOCH: ] trlyMin.y | it (SiUDHE] tARSTERR) |- tNTuyiz] ' olslt (%) 1 (mV). {(Cumulative Vol. & Colon |
1%i0 6,95 2%  — — - - e - — cn Purpe
/375 .50 7260 | Zse | 3292 | & 17285 |2/ 7| 0o/ ~ | e, S7d FeH A
(370 & 92 250 | £8/ |0.323| 7 /26 | 246 | ©or - Co S tan, ARI Clernr
/735 E,. vy 2o 6. 885b. For| / .2y (20 1O ©f - re
/342 & 78 200 |4 7¢ (O 301 O j.ol (212 oot | = |Lotbey Strsstog.

Lrrrrem o Ak et o Ak o bse (Xhogucel |Cocoe 4 Ll ol T i 4

19225 6. 48" 250 588 K296 o L yr 2.8 | 2. o/ -— Cor /'r-«‘y
/T35 A Y4BT 2SS0 1é6.80 lo,e22| O |/ 28 |20l 0 - Cloiyo e _cellenn
Jyvol  6:.¥8° 250 6. 77 02822 O 28 lzo €| .90 — e
1455 6. 43° 250 6. 72 0.279| O /7y 2o rlooi | — 2
1510 6. 50" 250 16.7¢y lo.¢78] © 7. 10 |ze. 510,01 —_ 7
1530 6,5! " 250 l6gc [aczs| © lr.80 |25 |00 — ’
|Skol .55 25 lg77 loera| O 1156 |wflg. 0l — L/
1£¢o e 55/ 250 1,726 |g.227 O |1 8Pl 205 \00f Colleded S& oo

SIGNATURE(S): M;&

PAGE /OF /



@ Tetra Tech NUS. Inc. GROUNDWATER SAMPLE LOG SHEET

Page_/ ot (_
PrO]:eCt Site Name: /V’(/ Al F EO'Q:U‘(, ﬁe. /(1 Samp‘e D No.: 32?‘/‘4“/’0 —05
Project No.: TS C 70 27z  Samplelocation: M/ />
Sampled By: AL
; ol 7 &
{1 Domestic Well Data . .. C.0.C.No.: ~ 79 5 P23 1

§ Monitoring Well Data
{1 Other Well Type:
{] QA Sample Type:

Type of Sample: 77
fi Low Concentration C 2
{1 High Concentration

SAMPLING DATA: _ .
{Date: /0> T/ T/ Color pH s.C. Temp. Turbidity 0o T8O T8D
Time: Visual [Ptandard mS/cm °c NTU mg/l
Method: oo Flov Sarcy | Chevr 106 | 0294 dg. S [*} IR — %
PURGE DATA: m—
Date: /0/ 2 /0s Voiume pH SC. | Temp.(C)| Turbidity Do T80 80
Welhod: Low Ao [/5e
monitor Reading (ppm): ¢} (7 \ N
Well Casing Dtameter & Matenal \ AI—V f
Type: ér “L (’ 6 \JW V %
Total Well Depth (TD): £, 45~ ¢ MY W Y
Static Water Level (WL): /5. ‘6 Y ™VE
One Casing Volume(galL): /{3 b | A \ ]
Start Purge (hrs):  /_7/ O ¢
End Purge (hrs): /fb vje)
Total Purge Time (min):
Total Vol. Purged (gaVL):
SAMPLE COLLECTION INFORMATION: ppcea T
Analysis . Preservative Container Requirements de
60 J602 [ GRo/BRo[ Sl ts) S YO ml nls ~
ACIC A ¢ T sk Lsis) / C o ol [(luee -
L 25 A2y [ eond oo L | 2 /L SPont -~
E2éod  (p7EX] > Ue.of piad Z
OBSERVATIONS / NOTES:
Uhee fahd skt S ppe vk FLAF e fomom So L]
Lot taconf Gy f"""”’/'?éc‘/ Clt cor e AL Cole s,
Clrcie i Applicable: ' Slgmtute(s)
MS/MSD | Duplicate iD No.: /gﬁ
A

To0. 10 Be Uelemined



: »-..;N' 'S BORINGNO . =9 >4/ |D
.__g:i_J
) CORPORATION OVERBURDEN
©) 4 Haliburion Company MONITORING WELL SHEET
ORILLER - LEFEVER . |
PROJECT_BOGUE FIELD LOCATION_B8OGUE aMe. | o c
PROJECT NO._%'_}%__ BORING_23cwio meTHoo 1 S A
ELEVATION 1o DATE 10> 129 DEVELOPMENT
FIELD GEOLOGIST. M. 6. cocHRAN eTeo0 . Pump
< Y/
] * ELEVATION OF TOP OF SURFACE CASING : -ZLL———
<4——— ELEVATION OF TOP OF RISER PIPE: LS
«+————1— STICK - UP TOP OF SURFACE CASING: % E—
GROUND < STICK - UP RISER PIPE : 203
__ELEVATION o : S~e—1 TYPE OF SURFACE SEAL: LEMENT PAL
72 I
262 ;
% 1.0. OF SURFACE CASING:
TYPE OF SURFACE CASING.
- RISERPIPELD. — &= NCH

TYPE OF RISERPIPE: __PV C

<———1— BOREHOLE DIAMETER: _/O rnucH

NN NN

OO OEOEOEOIEOIOTIrITrmOIOIrIrIhEE IS

— TYPE OF BACKFILL:
4————1— ELEVATION / DEPTH TOP OF SEAL: 2¢2 /1
——— TYPEOFSEAL: _DNEN TONITE PELLETS
B ¢————+— DEPTH TOP OF SAND PACK: L&Z_ZZ_
< ELEVATION / DEPTH TOP OF SCREEN: £_9_2_Z_1_

- — TYPE OF SCREEN: PV C

SLOT SIZE x LENGTH:

1.0. OF SCREEN; ___&_INCH

— TYPE QF SANDPACK: _L M FOR M Samp

BEERE AR RERERRARE

— ELEVATION / DEPTH BOTTOM OF SCReeN: - Z3& [ 13
— ELEVATION / DEPTH BOTTOM OF SAND PACK: — 238/ /3
TYPE OF dACKFILL BELOW OBSERVATION.
WELL: ANATURAC BALKF L

| — ELEVATION / DEPTH OF HOLE: -_238/1

J

R-49-2-92-4 A-18



Tetro Tech NUS. Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: /_ufzui_/,-ﬂ“(/,' _ WELL ID.: 7147/ / L
PROJECT NUMBER: Nk N DATE: /f’/ "/ cj

Time Water Level Flow pH Cond. Turb. DO Salinity ORP

o . e RO A . Comments
B3| (Ft. below TOCH: | tmil/Min | U] GRSTERD | (NTwyia]t (mg/tst 23 5 b (V). JCumulative Vol. & Colon)
57 $ 3 — 1 2.20 |54 2 $ 19 AL |0 — | Iret [fort e Clese
530 | £ % I (2 7Y .83/ ) < /J¢ |2rp 0ol — 32002 S9pin
G4 1§ ECIRN N RS LA R AP N P () - NHddto S 108)
Ve lk £ o~ 307 124y #1530 1 7 77 o 15 d oo | - 19ecd 72,000 =
1087 1 4. 25 300 12.5¢0 l.s371 ¢ do R ) RS AN O F - 4L L2 300
030 19-52 290 12,92 .5}5 P72 Pr e e [ = lhrou 2/ 70p 7
DAL S A 333 1295 1.53¢ 1 () TG 123 ok | — |Grod 26, S0
/100 lv. 72 Algr |75 |y }-L o) 347 23,7 |G el | — dd 3pJSee
/8 ¢ Gl dl(, 1294 |s%d O . oalav7loos | — |4ood 34 g0/
230 1€, 92 208 (206 40 | g g.¢4 2. 1 1p. 0| =~ |9400 j¢ peo
98 1y 42 7972 (284 [ 3372 ¢ g 7% |av, 3|02 | = |4400 43.¢0¢
200 8. G~ 2o Jre7 (332 | 0 lgcd 2521002 ] = 1#40) 4 J90
2/ V4 T T8 1767 1540 1 O - 9€ 2o HDoex | — 9700 ¢, 40¢
2013 .G 267 1S9 1 0 .70 Ps.% 0.22- 40 5L, 7ol
0
7
ya I

o . PAGE _ OF




Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Duplicate 1D No.:

Page_ 'of
Project Site Name: FICALFE fosed e [d Sample ID No.: S27-mwi/l =035
Project No .. 7 A S cTvez72 Sample Location: ey
: Sampled By: AA
] Domestic Well Data C.0.C. No.: O 778578
# Monitoring Well Data Type of Sampie: (S7¢
{] Other Well Type: § Low Concentration
[] QA Sample Type: ] High Concentration
SAMPUNG DATA:
Oate: s /T/0i Color pH s.C. Temp. | Turbidity [>%) TBD TBD
Time: /2 37 Visual [Standard ms/cm °c NTU mg/1
Method: [ iwr £ /cis |\ AN 1o ow 19\ O P43 =1 -
PURGE DATA:
Cate: /&, S /o Volume pH SC. | Temp. (C) | Turbidity Do TBO T8O
Method: z_o,.r;-’/ou /Clgé )
Monitor Reading (ppm): (. O , f
Well Casing Diameter & Materal W \ )
W K
Hrotal Well Depth TD): 22 20 ~
Static Water Level (WL): P/_ A1’ yar V A f’
JOne Casing Volume(gabiL): b = I |casingd i 2687 - | GV pyiY LY
Start Purge (hre): O ?’/J/ , - Xu /
End Purge (hrs): SA By D) N
[Total Purge Time (min):
Total Vol. Purgedd@dL): /<.
SAMPLE COLLECTION INFORMATION: T
Analysis _ Pressrvative Caontainer Requirements Collected
6ol SE02 (6L /N o~/ ) > Goml Uiafs ~
Ll Lo (7wl goidialp] ; S0 ~1 P/ the ~
L2 S V('f‘" L  Ades oty Sk 2 /L. A b ~
226 LK (77274 Fd g~ { Ls s -
QBSERVATIONS / NOTES:
Circle it Applicable: Signature(s):
MS/MSD

e —

L. 10 Be Ueteamuned




Nus . SORINGNO.: 29 G w1y

CORPORATION OVERBURDEN
Q A Haliburton Company MONITORING WELL SHEET
PROJECT __BOGUE FiEto (ocaTION_BOGuE A | OMUER AT et
PROJECTNO. 2 E 35 BORING 22 &/ 1] oS _Hateow 3rem
ELEVATION L M. G DM;:EA Lo =12:-34 DEVELOPMENT
. . A .
FIELD GEOLOGIST 6. coc n METHOD
“ ELEVATION OF TOP OF SURFACE CASING : L4 9
<¢———4— ELEVATION Of TOP OF RISER PIPE:" L3 88
€———1— STICK - UP TOP OF SURFACE CASING: -Z2e3
GROUND — STICK - UP RISER PIPE : 2-05
ELEVATION 2 s N¢—} TYPE OF SURFACESEAL: _GON CARETE
11.70 s

g

— 1.0. OF SURFACE CASING: {2
TYPE OF SURFACE CASING:
S RUARE  ROX

L miserPIPELD. S LrucH
TYPE OF RISERPIPE: __P VL. SCHEDULE O

!

€———1— BOREHOLE DIAMETER: __ [ 2

— TYPEOFBACKALL: —COMCRETE

<4————— ELEVATION/ DEPTH TOP OF SEAL: /0.70
<+———— TYPE OF SEAL:

s «————— DEPTH TOP OF SAND PACK: i?—ié_-:f ’
¢ 34— ELEVATION/ DEPTH TOP OF SCREEN: z_ze_éﬁ_
"3 3
$ — TYPE OF SCREEN: OV ¢ ScoTTED
g -R .

- SLOTSIZEXLENGTH: _-OIO X (&
- 1.0.OF SCREEN: ___ 4 "

% I -
q4a-RB
e — b i
3 ;‘;‘ TYPE OF SAND PACK: UNIFOR M

1 — Iy SANMND
94 — Bl
L. - I
i I

=1 ~
£ T4t ELEVATION/DEPTH BOTTOM OF SCREEN: ™ g, 30
[ 1 .
. ELEVATION / DEPTH BOTTOM OF SAND PACK: = %:30/29
¢ TYPE OF BACKFILL BELOW OBSERVATION
H WELL: VA
N .
¢ - 3
1]

L.l le———]— ELEVATION/DEPTH OF HOLE: - 3. BOé o

R-29-2-92-4 A-20




Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_/ of _/
. MC ALF LBesovs fre ld, Ve
Project Site Name: CTo 272 Sample IDNo.. $27-358 /9—0/o;
Project No.: 74/.5 Sample Location: ~ £ /%
Sampled By: (TS
1 Surface Sail C.0.C.No.: CT7TIS T
§ Subsurface Sail
] Sediment Type of Sample:
{1 Other: § Low Concentration
{1 QA Sample Type: 1 High Concentration
GRAB SAMPLE DATA:
Date: Jo/ ¥ /O _ Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 05O ; ) L'I; 4/
Method: 4/ dAil R/c e VASE 24
Monitor Reading (ppm): Z .z A j ~Cle 1 'Q “1 /)/
COMPOSITE SAMPLE DATA:
Date: Time Depth Color : Desctipﬁdn (Sand, Siit, Clay, Moisture, etc.)
Method:
momtor Readings
(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis

Container Requirements

Collected Other
8015 r00 (LR , 7 Bes olosr —
Qo5 8 L Qo2 B (GLofE vex) T ey =
Q0 7/ A £ orf Farear) ~ / ‘—70‘21.;-/«/ -

OBSERVATIONS / NOTES:

MAP:

Circle if Applicable:

Signature(s):

MS/MSD plicate 1D No.:

74




@ Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_/ of _/

MCALF Lopose Ficla, Vo

Project Site Name: o 272 Sample IDNo.: $2 9 ~ JB)/T —oY/4
Project No.: 7415 Sample Location: ¢ /o
Sampled By: L L
{1 Surface Soil C.0.C. No.: 07953 -
# Subsurtace Soil
[} Sediment Type of Sample:
] Other: ] Low Concentration
{1 QA Sample Type: § High Concentration
GRAB SAMPLE DATA:
IDate:  jo/ /' Qv Depth Calor Description (Sand, Siit, Clay, Moisture, etc.)
Time: s/ /3 lak-
fMethod: Ac:A&/AV;’ [ 7'—é / ﬁ/sz _SMC“( ‘1-//
Monitor Reading (ppm): /7 </ 4
COMPOSITE SAMPLE DATA:
rOate: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)
Method:
Monitor Readings
(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis

Container Requirements Collected Other
_BO/s5 M08 ( Pre) - l Loz priss v
QO 8 [ 802/ 8 (SRoAZEX) T £ rkoes v
Foz/ A~ (0 ¢ Creare) BRI —

4

OBSERVATIONS / NOTES: MAP:
jf/m 7 P2 /‘\ﬂv@"ﬂ /%//’ SV
)’ s /! 4
b a5 il S deey AT
O/Ié flf 20 ‘g Cr/ rre A
Clrcle it Applicable: ) Signature(s_):
MS/MSD Duplicate ID No.:




Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET |

Page_/ of /

PMCALF Bogue Freld, M/C

Project Site Name: CTe 272 cro 2 »% Sample ID No.: SZ29-SR2 o-v /03
Project No.: 7915 Sample Location: ~ _s22 2o
' Sampled By: 2
{1 Surface Soil C.0.C. No.: O TPETS
& Subsurface Sail
{1 Sediment Type of Sample:
] Other: [] Low Concentration
[ QA Sample Type: § High Concentration
GRAB SAMPLE DATA:
Date: /&/4/ ¢/ . Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: O'ﬂj‘o ) . _ .
Methad: Fawa fuyes / ',)‘7 ’ l’/’%,w;, ,(énﬁ;)/
Monitor Reading (ppm): 2.4, 8
COMPOSITE SAMPLE DATA:
loate: Time Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
iMethod:

{Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis ‘ Container Requirements Collected Other
| Boss mod ~— (OK0) { Qo phis el v
a 2t £ ( €Lo c’f/’é’,t'l 3 Cacess v el
o7 A (el £Gcaig) / Yoz presc v —
OBSERVATIONS / NOTES: MAP:
Circle it Applicable: Signature(s):
MS/MSD Dupticate (D No.: W
N : ‘
Y ]




@ Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page __{_ of __{_

MCALF DBopvt Field, Avc

Project Site Name: Civ 272 Sample IDNo.: S2F -~ 4820 -ay;/*
Project No.: v EZEs Sample Location: S 20
Sampled By: #Z5
(1 Surtace Soil C.0.C.No.: OTP 52
§ Subsurface Soil ‘
{1 Sediment Type of Sample:
{ Other: (] Low Concentration
{] QA Sample Type: § High Concentration
GRAB SAMPLE DATA:
[oate: /o/ < /o4 _Depth Color Description (Sand, Silt, Clay, Maisturs, etc.)
Time: (2, ;2'."
Method. AW QAJSCER &/ My Ly (///-wr/ Sa *1‘94/
JMonitor Reading (ppm): 22 81 Lrown
{COMPOSITE SAMPLE DATA: ’
Date: Time Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Method:
Monitor Readings
{Range in ppm):
SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collected Other
Bors ool (O«p) [ Poc o/lfisc L
£ £ (> (eko Sizh) T 0 Laionc “
v A (el {é?ﬁﬂ% ya 7L L rd l
OBSERVATIONS / NOTES: MAP:
Pacis ly Sk ek 4t
Clrcle it Applicable: Signature(s):
MS/MSD Duplicate ID No.: W
AL Z ~




Tetra Tech NUS, inc.

~
SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ i of_/

{1 Surface Soail

f Subsurface Soil
{1 Sediment

{1 Other:

] QA Sample Type:

McAacr Gopue Field, AIC
Project Site Name: C70 272

Project No.: 775

Sample (0 No.: S29-462/-0 /03
Sample Location: sR2/
Sampled By: AL
COC.No:.  o7ro5239

Type of Sample:
§ Low Concentration
[} High Concentration

GRAB SAMPLE DATA:
Date: / 0/ 7’/ (/4 . Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
ime:. (O FZY0 . AF
[Method: /s Ap e /=7 _ 274 By 04/
[Mom‘tor Reading (ppm): & & '
COMPOSITE SAMPLE DATA:
Date: Time Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Method:
Monitor Readings
(Range in ppm):
SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collected Other
Boys.5 rop (DKL) / Goc grlcir ~
_Borsl S ROSIL (G fL78x) §  imw.ozg ~
o 7//9 (ot F‘G"‘Wa. ) )4 ‘/aaﬁ; yys v
OBSERVATIONS / NOTES: MAP:
Clrcle if Applicable: Signature(s):
MS/MSD Duplicate ID No.: /W
A




@ Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of ___
MCALF fo;ve Field, AC
Project Site Name: C70 272 Sample IDNo.: G2 7~-SR2/~0 %’L
Project No.: TS5 Sample Location: 22/
Sampled By: 2L
[I Surface Soil C.0.C.No.: o795 2
i Subsurface Soil ‘
[] Sediment Type of Sample:
{1 Other: Low Concentration
{1 QA Sample Type: High Concentration
GRAB SAMPLE DATA:
Date: 70/ /0f - Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: SO/ 4 Y
Method: gt A7 L L% ANV
I!Vlonilor Reading (ppm): & 7.8 é/ { / Gt f
JCOMPOSITE SAMPLE DATA:
Date: Time Depth Color Description (Sand, Siit, Clay, Maisture, etc.)
Method:
Monitor Readings
(Range in ppm):
SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Coliected Other
LOrs5 rop (DFLo) L Loz glor ~
Z/ R L EFA] T puconc o
Qo744 A v/0’/’/ ga/mcl\ [ Soc phsr o
OBSERVATIONS / NOTES: MAP:
D‘ Jrca sy Skor” L faken FAs LS EHR N E APt Fivmn
1// Sl
Jocikom Phr LZTE.
Circle if Applicable:k Signature(s):
MS/MSD Ouplicate (0 No.: /ﬁ
SZP-PeAy




"ﬂ: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page___ of __
PMEALF LCpve [Fleld
Project Site Name: Sl 29 C70 272 SampleliDNo.: $29 ~ AL27-0/0
Project No.: T rs 5 Sample Location: By ¥ Y
Sampled By: 24
[} Surface Soil C.0.C. No.: o725 7 2
# Subsurtace Soil
[] Sediment Type of Sample:
{1 Other: [} Low Concentration
[} QA Sampie Type: ] High Concentration
GRAB SAMPLE DATA:
Date: /oo /S /C/ _ Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: / 7)’? ;
y J ;! . Ly o
{Method: LSy oy & - . 4
Monitor Reading (ppm): 7. @ /=7 Browm /(- "”//
COMPOSITE SAMPLE DATA:
Date: Time Depth Color : Descn’pﬂoh {Sand, Siit, Clay, Moisture, etc.)
Method:
mer Readings
(Range in ppm):
SAMPLE COLLECTION INFORMATION:
Analysis Cantainer Requirements Collected Other
80/5 Moo (LoK0) [/ 8oz pl<ts e
B[S 5 6028 (cho Eivzx) T Frictc =
L2004 Ao/ f “Afm" Wi 9‘/::!/“‘/ L
OBSERVATIONS / NOTES: MAP:
mf/wfﬁ e 7en _f«'wé y
it ak By Soent =
Clrcle if Applicable:) N Signhature(s):
MS/MSD | upticateTio.” ‘ W
SZ P-r15 /15 '




lm Tetra Tech NUS, inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Project Site Name:

MCALF Oogve e [A/¢

CTO 772

Sample IDNo.: 29— 22 -¢

Project No.: 795 Sample Location: 2
Sampled By: %
[] Surface Soil C.0.C. No.: OTEFRY
fi Subsurface Soil
{] Sediment Type of Sample:
{1 Other: ] Low Concentration
[] QA Sample Type: [} High Concentration
GRAB SAMPLE DATA:
JDate: 0/ S/ o _Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
" JTime: / Zo's
Method:  sZsasg fgsv
Monitor Reading (ppm): 2 </ -7
COMPOSITE SAMPLE DATA:
Date: Time Depth Colar Description (Sand, Siit, Clay, Maisture, etc.)
iMett\od:
fMonitor Readings
{Range in ppm):
SAMPLE COLLECTION INFORMATION:
Analysis . ) Cantainer Requirements Coltected Other
Bor/s mop (DI / Boz skt «
Got5 5 [ 802 B [(cRO EATEX) F Eveerx ~/_
PO A ((01f ond Frocze] [ Tz glod —
OBSERVATIONS / NOTES: IMAP:
Ve eots v e /94447 /”"“I“’M
S /. Neke Ao le b T
4 A e S tlon S
/”{«74? er e oA //'
Clrcle if Applicabile: Signature(s): _ .
MS/MSD Duplicate (D No.: / —
2 P =
Z

&



@Tetro Tech NUS, Inc,

PROJECT NAME : #:7.")

4 ,
INSTRUMENT NAME/MODEL: - ¢

EQUIPMENT CALIBRATION LOG

e ? , / . ,
At e U ‘,’(/,"I /'?/,5/0 snc 2RIC

o /o
/ %’) a4 {'34.1 / ‘,[ ,-'Iq Lfﬂr S ¢

SITE NAME: 'MANUFACTURER:
PROJECT No.: SERIAL NUMBER: fic- 1 o 60/ 21261 = DA HS 313/ f"*v‘«”ff)
Date Instrument Person Instrument Seﬁings Inst(ument Reoding_s___‘ Cdlibration Remarks
of 1.D. Performing Pre- iPost o Pre- Post- 1 Standard and
Cadlibration| Number Cdlibration | calibration | edlibration | calibration | calibration| (Lot No.) Comments

._/9/1‘”‘0 vt e

& 193 e

l‘?grﬁ;qtﬁ ///4:"";"/“3/ DE/A‘ 5/3 (’, 5")’ (49 :
\ Lyafoi  Goclie |7 & 4.0 40 rh, A XS gerd, o torh, /205200
i) O/L00 1 / n P $0ph, 4,4 cosd , Dloch | 2,55 00
22/l OCHS 513 € Lnyd ¢ 3.4 a-/5 34
Lok of S [eLiloi Jgocool, Lo - %.J 1907 %300d_oheb, 0.0
= f)a - i0/xlol 101200 | b ! . 7,0 0 ph, Y igerd, ptuch, 8418 O
. p/3fy  104Hs 31317 n_ 1@l (00,0 434 [/00.0 07113 Cal moemi 24
Pormng K (e JooulOe 100 v T [329ph) 946 oid, Otib 877 DD
/Q)alpy |oi2eo| | : 2290, 4.49 ok, Qveh, 42.94100




APPENDIX G

DATA VALIDATION LETTERS



TO:

FROM:

SUBJECT:

SAMPLES:

OVERVIEW

The sample set for CTO 272, MCAS Cherry Point, SDG C1J050261 consists of one (1) aqueous blank
sample and nine (9) environmental soil samples. The aqueous sample was analyzed for Benzene, Toluene,
Ethylbenzene, and Xylenes (BTEX) by method SW-846 8021B. The soil samples were analyzed for BTEX,
gasoline range organics (GRO), diesel range organics (DRO), and Oil and Grease by methods SW-846

Tetra Tech NUS INTERNAL CORRESPONDENCE

MR. R. SIMCIK DATE: DECEMBER 18, 2001
BERNARD F SPADA Il COPIES: DV FILE

ORGANIC DATA VALIDATION- VOA/PET

CTO 272, MCAS CHERRY POINT

SDG C1J050261

1/Aqueous

S29-TB03

9/Soils

S29-DUP0Q2 S29-SB19-0103 $29-SB19-0406

$29-SB20-0103 $§29-5B20-0406 529-SB22-0406
S$29-5821-0103 $29-5B21-0406 §29-SB22-0103

8021B, 80158, 8015 MOD, and 9071A respectively.

The samples were collected by Tetra Tech NUS on October 4, 2001 and analyzed by Severn Trent
Laboratories. All analyses were conducted in accordance with Naval Facilities Engineering Service Center
(NFESC) Quality Assurance/Quality Control (QA/QC) criteria using SW-846 Methods 80218, 80158, 8015
MOD and 9071A analytical and reporting protocols. The data contained in this SDG were validated with

regard to the following parameters:

*

* Ok K K

*

*

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data
quality are discussed below; documentation supporting these findings is presented in Appendix C. Qualified

Data completeness

Holding times

Initial and continuing calibration

Laboratory method and field quality control blank resuits
Surrogate spike recoveries

Matrix Spike Recoveries

Blank Spike Recoveries

Field Duplicate Precision

Sample Quantitation

Detection Limits

Analytical results are presented in Appendix A.

The text of this report is formulated to address only gross noncompliances resulting in the rejection of

data and the elimination of false positives.



BTEX

All samples except $29-SB20-0103 and S29-SB21-0103 were analyzed at a dilution due to interference
from the high concentrations of GRO in the samples. Dilutions ranged from 5X to 20X. Elevated reporting
limits were reported in the diluted analyses.

GRO

All samples except $29-SB20-0103 and S29-SB21-0103 were analyzed at a dilution due to the high levels
of target analytes present.

DRO

The surrogate recovery for sample S29-SB-20-103 was 0%. The sample was re-extracted out of holding
time and analyzed. The surrogate recovery for the re-extracted sample was 13%. The result from the re-
extracted sample was transposed to the original run and qualified as estimated (J), due to the holding time
exceedance.

Qil and Grease

No qualifiers were assigned to this fraction.

EXECUTIVE SUMMARY

Laboratory Performance Issues: One DRO analysis was qualified due to a holding time exceedance.
Other Factors Affecting Data Quality: None.

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic
Data Validation (10/99) and the NFESC guidelines. The text of this report has been formulated to address
only those problem areas affecting data quality.

"| attest that the data referenced herein were validated according to the agreed upon validation criteria as
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)."

Bl lts

Tetra Tech NUS /

Bernard F. Spada {il
Chemist/Data Validator

TefraT&ch NUS

Joseph A. Samchuck
Data Validation Quality Assurance Officer

Attachments:
1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as Reported by the Laboratory

3. Appendix C - Support Documentation



APPENDIX A

QUALIFIED ANALYTICAL RESULTS



Qualifier Codes:

ZZIrXe-"rTommoo o>

P4

01
02
03

Z Z

N<XXsS<CcH0»XIOTO

Lab Blank Contamination

Field Blank Contamination _
Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance
MS/MSD Noncompliance '
LCS/LCSD Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r<0.995

ICP Interference - include ICSAB % R's

Instrument Calibration Range Exceedance

Sample Preservation

internal Standard Noncompliance

Internal Standard Noncompliance Dioxins

Recovery Standard Noncompliance Dioxins

Clean-up Standard Noncompliance Dioxins

Poor Instrument Performance (i.e., base-time drifting)
Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
Other problems (can encompass a number of issues)
Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

Pest/PCD% between columns for positive results

Non-inear calibrations, tuning r < 0.995 (correlation coefficient)
EMPC resuit

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is less than sample activity



CTO2° MCAS CHERRY POINT

SOILD-..A
STL-PGH
SDG: C1J050261

Page

SAMPLE NUMBER: S$29-DUPQ2 $29-SB19-0103 $28-SB19-0406 . §29-S820-0103
SAMPLE DATE: 10/04/01 10/04/01 10/04/01 10/04/01
LABORATORY ID: C1J050261005 C1J050261006 C1J050261007 C1J050261001
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 94.6 % 93.7 % 94.3 % 81.0 %
UNITS: UG/KG UG/KG UG/KG UG/KG
FIELD DUPLICATE OF: §29-SB21-0406

RESULT QUAL CODE |RESULT  QUAL CODE |RESULT QUAL cODE |RESULT  QUAL CODE
VOLATILES
BENZENE 260 u 1100 u 1100 U 1.1 U
ETHYLBENZENE 260 U 1100 U 1100 U 1.1 U
TOLUENE 260 U 1100 U 1100 U 1.1 U
TOTAL XYLENES 260 U 1100 U 1100 U 1.1 U

SOV_RES.DB

12/17/01



CTO0272-MCAS CHERRY POINT

SOiL DATA
STL-PGH
SDG: C1J050261

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:
FIELD DUPLICATE OF:

§29-SB20-0408
10/04/01
C1J050261002
NORMAL

$29-SB21-0103
10/04/01
C1J050261003
NORMAL

948 %

UG/KG

S$29-SB21-0406
10/04/01
C1J050261004
NORMAL

951 %

UG/KG

Page

$29-SB22-0103
10/04/01
C1J050261008
NORMAL

b5 Pt

RESULT  QUAL

RESULT _ QUAL

CODE

RESULT QUAL

CODE {RESULT  QUAL CODE
VOLATILES
BENZENE 270 u 1.1 U 260 U 53 U
ETHYLBENZENE 270 U i1 U 260 U 53 u
TOLUENE 270 U 1.1 U 260 U 53 U
TOTAL XYLENES 270 U 1.1 U 260 U 53 U

SOV_RE™ "3 12/17/01
/



CTO2° MCAS CHERRY POINT

SOILDA.A

STL-PGH Page
SDG: C1J050261

SAMPLE NUMBER: $29-SB22-0406

SAMPLE DATE: 10/04/01 !/ !/ !/
LABORATORY ID: C1J050261009

QC_TYPE: NORMAL

% SOLIDS: 94.7 % 100.0 % 100.0 % 100.0 %

UNITS: UG/KG

FIELD DUPLICATE OF:

RESULT QUAL CODE |[RESULT QUAL cobe [RESULT QUAL CODE |RESULT QUAL CODE

VOLATILES

BENZENE 1100 U

ETHYLBENZENE 1100 U

TOLUENE 1100 Y

TOTAL XYLENES 1100 U

SOV_RES.0B 12/17/01




CTO272-MCAS CHERRY POINT
WATER DATA

STL-PGH

SDG: C1J050261

SAMPLE NUMBER:
SAMPLE DATE:

1 ABADATNRDV IN.
LALRWIIAITVAT W,

QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

§29-TB0O3
10/04/01

D1 INENDEIN

10N
i

W IVUOULED TV IV

NORMAL
0.0 %
UGN

Page

RESULT

QUAL

CODE |RESULT

QUAL

CODE

RESULT

QUAL

CODE

RESULT  QUAL

CODE

VOLATILES
BENZENE

ETHYLBENZENE

TOLUENE

TOTAL XYLENES

mla]lafa

cjcjclic

WAV_RF 12/18/01



CTO2"
SOILD. A
STL-PGH

SDG: C1J050261

MICAS CHERRY POINT

Page

SAMPLE NUMBER: $29-DUPO2 829-8B19-0103 $29-SB19-0406 $29-SB20-0103
SAMPLE DATE: 10/04/01 10/04/01 10/04/01 10/04/01
LABORATORY ID: €1J050261005 C1J050261006 C1J050261007 14050261001
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 94.6 % 93.7 % 94.3 % 91.0 %
UNITS: MG/KG MG/KG MG/KG MG/KG
FIELD DUPLICATE OF: $29-5B21-0406
RESULT QUAL CODE JRESULT  QUAL CODE JRESULT  QUAL cobE JRESULT  QUAL CODE
DIESEL RANGE ORGANICS 3500 720 9700 8.3 J PH
GASOLINE RANGE ORGANICS 2200 6400 11000 0.110 u
OIL & GRFEASE 1830 768 3410 506
SOT_RES.DB 12/18/01



CTO272-MCAS CHERRY POINT

SOIL DATA
STL-PGH Page
SDG: C1J050261
SAMPLE NUMBER: §29-SB20-0406 $29-SB21-0103 $29-SB21-0406 $29-SB22-0103
SAMPLE DATE: 10/04/01 10/04/01 10/04/01 10/04/01
LABORATORY ID: C14050261002 C1J050261003 C1J050261004 C1J050261008
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 93.6 % 94.8 % 95.1 % 94.9 %
UNITS: MG/KG MG/KG MG/KG MG/KG
FIELD DUPLICATE OF:

RESULT  QUAL cope |JRESULT  QUAL copE |JRESULT  QUAL cobe JRESULT  QUAL CODE
DIESEL RANGE ORGANICS 18000 1 u 3800 150
GASOLINE RANGE ORGANICS 7200 0.110 U 1600 8.9
OIL & GREASE 8410 443 1920 548

SOT_RF™~ "B 12/18/01



CTO? MCAS CHERRY POINT

o A

SOILL...A

STL-PGH Page
SDG: C1J050261
SAMPLE NUMBER: $29-SB22-0406
SAMPLE DATE: 10/04/01 /1 1/ I/
LABORATORY ID: C1J050261009
QC_TYPE: NORMAL
% SOLIDS: 94.7 % 100.0 % 100.0 % 100.0 %
UNITS: MG/KG
FIELD DUPLICATE OF:
RESULT QUAL CODE |RESULT  QUAL cope JRESULT  QUAL cope JRESULT  QuAL CODE
DIESEL RANGE ORGANICS 8900
GASOLINE RANGE ORGANICS 11000
OIL & GREASE 4100

SOT_RES.DB 12/18/01




Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: MR. R. SIMCIK DATE: DECEMBER 18, 2001
FROM: BERNARD F SPADA il COPIES: DV FILE
SUBJECT: ORGANIC DATA VALIDATION- VOA/BTEX/SVOA

CTO 272, MCAS CHERRY POINT

SDG C1J040275

SAMPLES: 12/Aqueous

S29-DUPO1 S$S29-MW01-05 S29-MW02-05
S$29-MW03-05 $529-MW04-05 §29-MW06-05
S29-MW07-05 S29-MwW08-05 §29-MW10-05
S29-MW11-05 S§29-T801" $529-TB02*

OVERVIEW

The sample set for CTO 272, MCAS Cherry Point, SDG C1J040275 consists of nine (9) environmental
aqueous samples one (1) field biank and two trip blanks. The aqueous samples were analyzed for Benzene,
Toluene, Ethylbenzene, and Xylenes (BTEX) by method SW-846 8260B, EPA Method 602, and semivolatile
organic carbons (SVOA) by EPA Method 625. They were also analyzed for volatile organic carbons (VOC)
by EPA Method 601. The trip blanks, indicated by and asterisk, were analyzed for volatile organic carbons
(VOC) and Benzene, Toluene, Ethylbenzene and Xylene (BTEX) by EPA Methods 601 and 602
respectively.

The samples were collected by Tetra Tech NUS on October 2 and 3, 2001 and analyzed by Severn Trent
Laboratories. All analyses were conducted in accordance with Naval Facilities Engineering Service Center
(NFESC) Quality Assurance/Quality Control (QA/QC) criteria using SW-846 Methods 8260B, EPA 601, 602
and 625 analytical and reporting protocols. The data contained in this SDG were validated with regard to
the following parameters:

Data completeness

Holding times

Initial and continuing calibration

Laboratory method and field quality control blank results
Surrogate spike recoveries

Matrix Spike Recoveries

Blank Spike Recoveries

Field Duplicate Precision

Sample Quantitation

Detection Limits

*

*

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data
quality are discussed below; documentation supporting these findings is presented in Appendix C. Qualified
Analytical results are presented in Appendix A.

The text of this report is formulated to address only gross noncompliances resulting in the rejection of
data and the elimination of false positives.



BTEX

BTEX compounds were reported and used in validation from the EPA 602 analyses because the detection
limits were lower than Method 8260B.

VOA

2-chloroethyl-vinyl-ether was not reported by the laboratory due to inconsistent responses in acid preserved
samples.

The continuing calibration analyzed on October 10, 2001 at 7:54 exceeded the £25%D acceptance limit for
chloroethane. All associated non-detects were qualified as estimated (UJ).

SVOA

"~ Samples $29-DUP01, $29-MW07-05, and S29-MW 11-05 had positive results below the detection limit for
di-n-butyl phthalate. These samples were qualified as estimated (J) due to uncertainty near detection limit.

Sample S29-MW10-05 had a positive result below the detection limit for phenanthrene. This sample was
qualified as estimated (J) due to uncertainty near detection limit.

EXECUTIVE SUMMARY

Laboratory Performance Issues: A calibration noncompliance was noted for chloroethane.

Other Factors Affecting Data Quality: None.

The data for these analyses were reviewed with reference to the EPA Functiona! Guidelines for Organic
Data Validation (10/99) and the NFESC guidelines. The text of this report has been formulated to address

only those problem areas affecting data quality.

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)."

Tetra Tech NUS

Bernard F. Spada 1l
Chemist/Data Validator

etraTech NUS

Joseph A. Samchuck
Data Validation Quality Assurance Officer

Attachments:
1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as Reported by the Laboratory

3. Appendix C - Support Documentation



Semivolatile

Unknown phthalate

Unknown decanol

Benzoic acid

Unknown substituted naphthal
Unknown organic acid
Unknown substituted propene
1-butoxy-2-propanol

Unknown branched alkane
Unknown substituted benzene
2-methylnaphthalene
1-methylnaphthalene
p-tolylacetic acid

o-tolylacetic acid

Tentatively Identified Compounds



T

Qualifier Codes:

NXXSE<CA0DIOTOZErX=—IOTMTmMOOD®>

It

Lab Biank Contamination
Field Blank Contamination ]
Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance

-MS/MSD Noncompliance

LCSA.CSD Noncompliance

= Lab Dupficate Imprecision
= Field Duplicate Imprecision
= Holding Time Exceedance

{CP Serial Ditution Noncompliance
GFAA PDS - GFAA MSA's r<0.995 -
ICP Interforence - include ICSAB % R's

=. Instrument Calibration'Range Exceedance
= Sample Preservation .

Intemal Standard Noncompliance A

Poor Instrument Performance (i.e., base-time drifting)

Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
Other problems (can encompass a number of issues) '

= Sumogates Reoovery Noncompliance

Pesticide/PCB Resolution

= % Breakdown Noncompliance for DDT and Endrin

PesVPCD% between columns for positive results
Non-finear calibrations, tuning r < 0.995 (comelation coefficient)
EMPC resuit

Signal to noise response drop

Percent solids <30% | .
Uncertainty at 2 sigma deviation is less.than le activity



APPENDIX A

QUALLIFIED ANALYTICAL RESULTS



CTO2" MCAS CHERRY POINT

WATEL ATA

YOIl

STL-PGH Page
SDG: C1J040275
SAMPLE NUMBER: S29-DUPO1 S$29-MWO01-05 §29-MW02-05 S$29-MW03-05
SAMPLE DATE: 10/02/01 10/02/01 10/02/01 10/02/01
LABORATORY ID: C1J040275006 C1J040275001 C1J040275002 C1J040275003
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0 % 0.0 % 0.0 % 0.0 %
UNITS: UG/L UG/L UG/L UG/L
FIELD DUPLICATE OF: S$29-MW02-05

RESULT QUAL CODE |RESULT  QUAL CODE |RESULT QUAL CODE |RESULT  QUAL CODE
VOLATILES
1,1,1-TRICHLOROETHANE 1.3 u 1.3 U 1.3 U 1.3 V]
1,1,2,2-TETRACHLOROQOETHANE 0.3 U 0.3 Y 0.3 U 0.3 U
1,1,2-TRICHLOROETHANE 0.2 u 0.2 Y 0.2 Y] 0.2 U
1,1-DICHLOROETHANE 0.7 U 0.7 U 0.7 U 0.7 U
1,1-DICHLOROETHENE 1 U 1 u 1 u 1 U
1,2-DIBROMOETHANE 1 U 1 U 1 U 1 U
1,2-DICHLOROBENZENE 1 U 1 U 1 U 1 u
1,2-DICHLOROETHANE 0.3 U 0.3 U 0.3 U 0.3 u
1,2-DICHLOROPROPANE 0.4 U 0.4 U 0.4 U 0.4 U
1,3-DICHLOROBENZENE 1 U 1 U 1 u 1 u
1,4-DICHLOROBENZENE 1 U 1 U 1 U 1 U
BROMODICHLOROMETHANE 1 u 1 u 1 u 1 U
BROMOFORM 1 U 1 U 1 U 1 U
BROMOMETHANE 1 U 1 U 1 ] 1 U
CARBON TETRACHLORIDE 1 U 1 u 1 U 1 U
CHLOROBENZENE 1 U 1 U 1 U 1 U
CHLORODIBROMOMETHANE 0.9 U 0.9 U 0.9 U 0.9 U
CHLOROETHANE 1 uJ c It uJ c |1 uJ Cc 1 ud C
CHLOROFORM 0.5 u 0.5 U 0.5 ] 0.5 U
CHLOROMETHANE 0.8 U 0.8 U 0.8 u 0.8 U
ClIS-1,2-DICHLOROETHENE 0.5 u 0.5 U 0.5 U 05 u
CiS-1,3-DICHLOROPROPENE 1 U 1 U 1 u 1 U
DICHLORODIFLUOROMETHANE 1 U 1 U 1 U 1 U
METHYLENE CHLORIDE 1 U 1 U 1 U 1 U
TETRACHLOROETHENE 0.3 U 0.3 U 0.3 U 0.3 U
TOTAL 1,2-DICHLOROETHENE 1 U 1 U 1 u 1 U
TRANS-1,2-DICHLOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U
TRANS-1,3-DICHLOROPROPENE 1 U 1 U 1 U 1 U
TRICHLOROETHENE 1 u 1 U 1 U 1 U
TRICHLOROFLUOROMETHANE 1 U 1 u 1 U 1 u
VINYL CHLORIDE 1 U 1 U 1 U 1 U

WAV_RES.DB 12/18/01



CTO0272-MCAS CHERRY POINT
WATER DATA

STL-PGH Page 2
SDG: C1J040275

SAMPLE NUMBER: S29-MW04-05 $29-MW06-05 S29-MW07-05 $29-MW08-05
SAMPLE DATE: 10/02/01 10/03/01 10/03/01 10/02/01
LABORATORY ID: C1J040275004 C1J040275010 C1J040275007 C1J040275005
QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 0.0% 0.0 % 0.0 % 0.0 %

UNITS: UG/L UG/L UG/L UG/L

FIELD DUPLICATE OF;

RESULT  QUAL cobE |RESULT  QUAL cope JRESULT  QUAL cope |RESULT  auaL CODE

VOLATILES

1,1,1-TRICHLOROETHANE 1.3 U 13 u 13 U 1.3 U
1,1,2.2-TETRACHLOROETHANE 0.3 U 0.3 U 0.3 u 0.3 U
1,1,2-TRICHLOROETHANE 0.2 U 0.2 U 0.2 u 0.2 U
1,1-DICHLOROETHANE 0.7 u 0.7 U 0.7 u 0.7 U
1,1-DICHLOROETHENE 1 ) 1 U 1 U 1 U
1,2-DIBROMOETHANE 1 U 1 U 1 U 1 U
1,2-DICHLOROBENZENE 1 U 1 u 1 u 1 U
1,2-DICHLOROETHANE 0.3 U 0.3 U 03 U 0.3 u
1,2-DICHLOROPROPANE 0.4 U 0.4 U 0.4 U 0.4 U
1,3-DICHLOROBENZENE 1 U 1 U 1 1] 1 U
1,4-DICHLOROBENZENE 1 U 1 U 1 u 1 ]
BROMODICHLOROMETHANE 1 U 1 U 1 U 1 U
BROMOFORM 1 u 1 u 1 U 1 u
BROMOMETHANE 1 U 1 U 1 U 1 )
CARBON TETRACHLORIDE 1 U 1 U 1 U 1 U
CHLOROBENZENE 1 U 1 U 1 U 1 U
CHLORODIBROMOMETHANE 0.9 U 0.9 U 0.9 U 0.9 u
CHLOROETHANE 1 uJ c 1 UK} Cc J1 U 1 uJ C
CHLOROFORM 0.5 U 05 U 05 u 05 U
CHLOROMETHANE 08 U 0.8 U 0.8 U 0.8 U
CIS-1,2-DICHLOROETHENE 0.5 ] 05 u 05 U 0.5 U
CIS-1,3-DICHLOROPROPENE 1 U 1 U 1 U 1 u
DICHLORODIFLUOROMETHANE 1 ) 1 ) 1 U 1 u
METHYLENE CHLORIDE 1 U 1 U 1 U 1 u
TETRACHLOROETHENE 03 u 0.3 U 0.3 U 0.3 U
TOTAL 1,2-DICHLOROETHENE 1 U 1 U 1 u 1 U
TRANS-1,2-DICHLOROETHENE 0.5 U 0.5 U 05 U 0.5 U
TRANS-1,3-DICHLOROPROPENE 1 u 1 U 1 u 1 u
TRICHLOROETHENE 1 U 1 U 1 U 1 u
TRICHLOROFLUOROMETHANE 1 U 1 ) 1 u 1 U
VINYL CHLORIDE 1 U 1 U 1 u 1 U

WAV_RE® "B 12/18/01



CTO2
WATER wvATA
STL-PGH

SDG: C1J040275

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

‘ACAS CHERRY POINT

S§29-MW10-05
10/03/01
C1J040275009
NORMAL

0.0 %

UGL

$29-MW11-05
10/03/01
C1J040275008
NORMAL

0.0 %

UG/L

§29-TB01
10/02/01
C1J040275011
NORMAL
0.0%

UG/L

Page

$29-TB02
10/03/01
C1J040275012
NORMAL

0.0 %

UG/L

RESULT

QUAL

CODE

{RESULT

QUAL

CODE

RESULT QUAL

CODE

RESULT  QUAL CODE

VOLATILES
1,1,1-TRICHLOROETHANE

1.3

1.3

1.3

1.3

1,1,2,2-TETRACHLOROETHANE

0.3

0.3

0.3

0.3

1,1,2-TRICHLOROETHANE

0.2

0.2

0.2

0.2

1,1-DICHLOROETHANE

0.7

0.7

0.7

0.7

1,1-DICHLOROETHENE

1

1

1

1

1,2-DIBROMOETHANE

1

1

1

1

1,2-DICHLOROBENZENE

1

1

1

1

1,2-DICHLOROETHANE

0.3

0.3

0.3

0.3

1,2-DICHLOROPROPANE

0.4

04

0.4

0.4

1,3-DICHLOROBENZENE

1

1

1

1,4-DICHLOROBENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

Ola|lajalalala

clcicl|ciciclcicicliclclclcic|cliclic

Oflafl=a]|alajalala

cljcic|ciclc|ciciclclicic|ciclic|clc

Olaflajalafala

Olm|almjas]ala

CHLOROETHANE

c
[

c
[

CHLOROFORM

CHLOROMETHANE

CiS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

DICHLORODIFLUOROMETHANE

METHYLENE CHLORIDE

TETRACHLOROETHENE

TOTAL 1,2-DICHLOROETHENE

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

VINYL CHLORIDE

o
w
clClc|cijcic|clicliciclclclc

(=]
w
cicliclclcjciciclic|c|c|c|c

cjcic|cjclciclcic|clciciclc]cliaclcleclc|clciclclciclclciciclcic

clejcicjc|ciclclcicic|alcicic|clclc]lclclclic|clclciclclciclclc

WAV_RES.DB 12/18/01




CTO272-MCAS CHERRY POINT

WATER DATA
STL-PGH Page
SDG: C1J040275
SAMPLE NUMBER: $29-DUPO1 $29-MWO01-05 $29-MW02-05 $29-MW03-05
SAMPLE DATE: 10/02/01 10/02/01 10/02/01 10/02/01
LABORATORY ID: C1J040275006 C1J040275001 €1J040275002 €1J040275003
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0 % 0.0 % 0.0% 0.0 %
UNITS: UG UG/L UGL UG/L
FIELD DUPLICATE OF: $29-MW02-05
RESULT QUAL CODE JRESULT  QUAL CODE JRESULT  QUAL cope |RESULT  QUAL CODE

VOLATILES
BENZENE 1 U 1 U 1 U 1 U
ETHYLBENZENE 1 u 1 u 1 u 1 u
TOLUENE 1 U ] U i U 1 U
TOTAL XYLENES 1 u 1 U 1 U 1 U

WAV_R 12/18/01



CTO2
WATER wATA
STL-PGH

SDG: C1J040275

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

ACAS CHERRY POINT

$29-MW04-05
10/02/01
C1J040275004
NORMAL

0.0 %

UG/L

$29-MW06-05
10/03/01
C1J040275010
NORMAL

0.0 %

UG/L

529-MW07-05
10/03/01
C1J040275007
NORMAL
0.0%

UG/

Page

S29-MW08-05
10/02/01
C1J040275005
NORMAL

0.0 %

uGL

RESULT

QUAL

CODE

IRESULT

QUAL

CODE

RESULT

QUAL

CODE

RESULT

QUAL

CODE

VOLATILES
BENZENE

ETHYLBENZENE

TOLUENE

TOTAL XYLENES

c|cic|c

Sy (PR [N (N

c|cijc|c

_m |t a|—a

c|cjc|c

PRy [ R Y

cljcjc|c

WAV_RES.DB

12/18/01




CTO0272-MCAS CHERRY POINT

WATER DATA
STL-PGH
SDG: C1J040275

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

$29-MW10-05
10/03/01
C1J040275009
NORMAL

0.0 %

UGL

S§29-MW11-05
10/03/01
C1J040275008
NORMAL

0.0 %

UG/L

$29-TBO1
10/02/01
C1J040275011
NORMAL
0.0%

UG/L

Page

§29-TB02
10/03/01
C1J040275012
NORMAL

0.0 %

UG

RESULT

QUAL

CODE

RESULT

QUAL

CODE

RESULT

QUAL

CODE

RESULT

QUAL

CODE

VOLATILES
BENZENE

ETHYLBENZENE

TOLUENE

TOTAL XYLENES

IV NG [ Y

cljcjcjc

[N [N Jirey Y

cjc|c|c

|l

cijcj|ci|c

s [k

cl|ciCc]C

WAVF 3 12/18/01



CTO2° MCAS CHERRY POINT
WATER _ATA
STL-PGH Page
SDG: C1J040275
SAMPLE NUMBER: S$29-DUPO1 §29-MW01-05 S$29-MW02-05 529-MW03-05
SAMPLE DATE: 10/02/01 10/02/01 10/02/01 10/02/01
LABORATORY ID: C1J040275006 C1J040275001 C1J040275002 €1J040275003
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0 % 0.0% 0.0 % 0.0%
UNITS: UG/L UG/L UG/L UGL
FIELD DUPLICATE OF: $29-MW02-05

RESULT QUAL CODE |[RESULT  QUAL CODE [RESULT QUAL CODE JRESULT  QUAL CODE
SEMIVOLATILES
1,2,4-TRICHLOROBENZENE 10 U 10 Y 10 U 10 U
1,2-DICHLOROBENZENE 10 U 10 U 10 U 10 U
1,2-DIPHENYLHYDRAZINE 10 U 10 U 10 U 10 U
1,3-DICHLOROBENZENE 10 u 10 U 10 U 10 U
1,4-DICHLOROBENZENE 10 U 10 U 10 u 10 U
2,2-0OXYBIS(1-CHLOROPROPANE) 10 u 10 U 10 U 10 U
2,4 6-TRICHLOROPHENOL 10 U 10 U 10 U 10 U
2,4-DICHLOROPHENOL 10 U 10 u 10 U 10 U
2,4-DIMETHYLPHENOL 10 U 10 U 10 U 10 V]
2,4-DINITROPHENOL 50 U 50 u 50 U 50 U
2,4-DINITROTOLUENE 10 U 10 U 10 U 10 U
2,6-DINITROTOLUENE 10 U 10 U 10 U 10 u
2-CHLORONAPHTHALENE 10 U 10 U 10 U 10 U
2-CHLOROPHENOL 10 U 10 U 10 U 10 U
2-NITROPHENOL 10 U 10 u 10 U 10 U
3,3-DICHLOROBENZIDINE 20 U 20 U 20 U 20 U
4,6-DINITRO-2-METHYLPHENOL 50 u 50 u 50 U 50 U
4-BROMOPHENYL PHENYL ETHER 10 u 10 U 10 U 10 U
4-CHLORO-3-METHYLPHENOL 10 U 10 U 10 U 10 U
4-CHLOROPHENYL PHENYL ETHER 10 u 10 Y] 10 U 10 U
4-NITROPHENOL 50 U 50 U 50 U 50 U
ACENAPHTHENE 10 U 10 U 10 U 10 U
ACENAPHTHYLENE 10 U 10 U 10 U 10 U
ANTHRACENE 10 U 10 U 10 U 10 U
BENZIDINE 50 u 50 U 50 U 50 u
BENZO(A)ANTHRACENE 10 U 10 U 10 U 10 U
BENZOQ{(A)PYRENE 10 u 10 U 10 U 10 U
BENZO(B)FLUORANTHENE 10 U 10 U 10 U 10 U
BENZO(G H,I)PERYLENE 10 U 10 U 10 U 10 U
BENZO(K)FLUORANTHENE 10 u 10 U 10 U 10 u
BIS{2-CHLOROETHOXY)METHANE 10 U 10 U 10 U 10 U

WAS_RES.DB 12/17/01



CTO272-MCAS CHERRY POINT

WATER DATA

STL-PGH Page
SDG: C1J040275

SAMPLE NUMBER: S$28-DUPO1 S$29-MW01-05 $29-MW02-05 $29-MW03-05
SAMPLE DATE: 10/02/01 10/02/01 10/02/01 10/02/01
LABORATORY ID: C1J040275006 C1J040275001 C1J040275002 C1J040275003
QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 0.0 % 0.0% 0.0 % 0.0%

UNITS: UG/L UG/L UG/L UG/L

FIELD DUPLICATE OF: §29-MWG02-05

RESULT QUAL coDE JRESULT  QUAL cODE JRESULT QUAL cobe |RESULT  QUAL CODE -

SEMIVOLATILES

BIS(2-CHLORQETHYL)ETHER 10 U 10 U 10 U 10 U
BIS(2-ETHYLHEXYL)PHTHALATE 10 u 10 U 10 U 10 U
BUTYL BENZYL PHTHALATE 10 U 10 U 10 U 10 U
CHRYSENE 10 U 10 U 10 U 10 U
DI-N-BUTYL PHTHALATE 2 J P 110 U 10 U 10 U
DI-N-OCTYL PHTHALATE 10 u 10 u 10 U 10 u
DIBENZO(A,HIANTHRACENE 10 U 10 U 10 U 10 U
DIETHYL PHTHALATE 10 u 10 U 10 U 10 U
DIMETHYL PHTHALATE 10 U 10 u 10 u 10 u
FLUORANTHENE 10 ] 10 U 10 U 10 U
FLUORENE 10 U 10 U 10 U 10 U
HEXACHLOROBENZENE 10 U 10 U 10 U 10 U
HEXACHLOROBUTADIENE 10 U 10 U 10 U 10 U
HEXACHLOROCYCLOPENTADIENE 10 U 10 U 10 U 10 U
HEXACHLOROETHANE 10 U 10 Y] 10 U 10 U
INDENO(1,2,3-CD)PYRENE 10 U 10 U 10 U 10 U
ISOPHORONE 10 U 10 U 10 U 10 U
N-NITROSO-DI-N-PROPYLAMINE 10 U 10 U 10 U 10 U
N-NITROSODIMETHYLAMINE 10 U 10 U 10 U 10 u
N-NITROSODIPHENYLAMINE 10 Y 10 U 10 U 10 U
NAPHTHALENE 10 U 10 U 10 U 10 U
NITROBENZENE 10 u 10 U 10 U 10 U
PENTACHLOROPHENOL 50 U 50 U 50 U 50 u
PHENANTHRENE 10 U 10 U 10 U 10 U
PHENOL 10 U 10 U 10 U 10 U
PYRENE 10 U 10 U 10 U 10 ¥]

WAS_R’ ? 12/17/01



CTO2" MCAS CHERRY POINT
WATER _ATA
STL-PGH Page
SDG: C1J040275
SAMPLE NUMBER: §29-MW04-05 S$29-MW06-05 §29-MW07-05 $29-MW08-05
SAMPLE DATE: 10/02/01 10/03/01 10/03/01 10/02/01
LABORATORY ID: C1J040275004 C1J040275010 C1J040275007 C1J040275005
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0 % 0.0 % 0.0% 0.0 %
UNITS: UG/L UG/L UG/L UG/L
FIELD DUPLICATE OF:

RESULT QUAL CODE JRESULT  QUAL CODE JRESULT QUAL CODE JRESULT QUAL CODE
SEMIVOLATILES
1,2,4-TRICHLOROBENZENE 10 U 10 U 10 U 10 U
1,2-DICHLOROBENZENE 10 U 10 U 10 U 10 U
1,2-DIPHENYLHYDRAZINE 10 U 10 U 10 U 10 U
1,3-DICHLOROBENZENE 10 U 10 u 10 U 10 u
1,4-DICHLOROBENZENE 10 U 10 U 10 u 10 U
2,2'-0OXYBIS(1-CHLOROPROPANE) 10 U 10 U I10 U 10 U
2,4,6-TRICHLOROPHENOL 10 U 10 U 10 U 10 U
2,4-DICHLORQPHENOL 10 U 10 U 10 U 10 U
2,4-DIMETHYLPHENOL 10 Y 10 U 10 1Y) 10 u
2,4-DINITROPHENOL 50 U 50 V] 50 u 50 U
2,4-DINITROTOLUENE 10 u 10 U 10 U 10 U
2,6-DINITROTOLUENE 10 U 10 U 10 U 10 U
2-CHLORONAPHTHALENE 10 U 10 U 10 U 10 u
2-CHLOROPHENOL 10 U 10 u 10 U 10 u
2-NITROPHENOL 10 U 10 U 10 U 10 U
3,3-DICHLOROBENZIDINE 20 U 20 U 20 U 20 U
4,6-DINITRO-2-METHYLPHENOL 50 U 50 - U 50 U 50 u
4-BROMOPHENYL PHENYL ETHER 10 U 10 U 10 U 10 U
4-CHLORO-3-METHYLPHENOL 10 U 10 U 10 U 10 u
4-CHLOROPHENYL PHENYL ETHER 10 u 10 U 10 U 10 u
4-NITROPHENOL 50 U 50 U 50 U 50 U
ACENAPHTHENE 10 U 10 U 10 U 10 U
ACENAPHTHYLENE 10 U 10 U 10 U 10 U
ANTHRACENE 10 U 10 uU. 10 U 10 U
BENZIDINE 50 U 50 U 50 U 50 U
BENZO(A)ANTHRACENE 10 U 10 U 10 U 10 U
BENZO(A)PYRENE 10 V] 10 U 10 u 10 U
BENZO(B)FLUORANTHENE 10 U 10 U 10 U 10 u
BENZO(G,H,)PERYLENE 10 U 10 Y 10 U 10 U
BENZO(K)FLUORANTHENE 10 U 10 U 10 v 10 U
BIS(2-CHLOROETHOXY)METHANE 10 U 10 Y 10 U 10 u

WAS_RES.DB 12/17/01




CT0272-MCAS CHERRY POINT

WATER DATA
STL-PGH Page
SDG: C1J040275
SAMPLE NUMBER: S$29-MW04-05 S§29-MWO06-05 $29-MW07-05 $29-MW08-05
SAMPLE DATE: 10/02/01 10/03/01 10/03/01 10/02/01
LABORATORY ID: C1J040275004 C1J040275010 C1J040275007 C1J040275005
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0 % 0.0 % 00% 0.0%
UNITS: UG/L UG/ UG/L UGL
FIELD DUPLICATE OF:
RESULT QUAL CODE {RESULT  QUAL CODE [RESULT QUAL cope JRESULT  QUAL CODE
SEMIVOLATILES
BIS(2-CHLOROETHYL)ETHER 10 U 10 U 10 U 10 U
BIS(2-ETHYLHEXYL)PHTHALATE 10 U 10 U 10 U 10 U
BUTYL BENZYL PHTHALATE 10 U 10 U 10 U 10 U
CHRYSENE 10 U 10 U 10 U 10 U
DI-N-BUTYL PHTHALATE 10 U 10 U 2.7 J P |10 U
DI-N-OCTYL PHTHALATE 10 U 10 U 10 U 10 U
DIBENZO(A HJANTHRACENE 10 U 10 U 10 U 10 U
DIETHYL PHTHALATE 10 u 10 U 10 U 10 u
DIMETHYL PHTHALATE 10 ] 10 U 10 U 10 U
FLUORANTHENE 10 U 10 u 10 U 10 u
FLUORENE 10 V] 10 ) 10 U 10 U
HEXACHLOROBENZENE 10 U 10 U 10 U 10 U
HEXACHLOROBUTADIENE 10 u 10 U 10 U 10 U
HEXACHLOROCYCLOPENTADIENE 10 v 10 U 10 U 10 U
HEXACHLOROETHANE 10 ) 10 U 10 U 10 U
INDENO(1,2 3-CD)PYRENE 10 u 10 U 10 U 10 U
ISOPHORONE 10 U 10 U 10 U 10 U
N-NITROSO-DI-N-PROPYLAMINE 10 U 10 U 10 U 10 U
N-NITROSODIMETHYLAMINE 10 U 10 U 10 U 10 U
N-NITROSODIPHENYLAMINE 10 U 10 U 10 U 10 U
NAPHTHALENE 10 U 10 U 10 U 10 U
NITROBENZENE 10 U 10 U 10 U 10 U
PENTACHLOROPHENOL 50 u 50 U 50 U 50 U
PHENANTHRENE 10 ) 10 U 10 U 10 u
PHENOL 10 U 10 U 10 U 10 U
PYRENE 10 U 10 U 10 U 10 U

WAS_RF™ 7
/

/

12/17/01



CTO2 MCAS CHERRY POINT

WATEh _ATA

STL-PGH Page
SDG: C1J040275

SAMPLE NUMBER: $29-MW10-05 S$29-MW11-05

SAMPLE DATE: 10/03/01 10/03/01 /1 /7
LABORATORY ID: C1J040275009 C1J040275008

QC_TYPE: NORMAL NORMAL
% SOLIDS: 0.0 % 0.0 % 100.0 % 100.0 %
UNITS: UG/L UG/L

FIELD DUPLICATE OF:

RESULT QUAL CODE JRESULT QUAL CODE |RESULT QUAL CODE |RESULT QUAL CODE

SEMIVOLATILES

1,2,4-TRICHLOROBENZENE 10 U 10 U

1,2-DICHLOROBENZENE 10 U 10 U

1,2-DIPHENYLHYDRAZINE 10 U 10 U

1,3-DICHLOROBENZENE 10 U 10 U

1,4-DICHLOROBENZENE 10 U 10 U

2,2'-0XYBIS(1-CHLOROPROPANE) 10 U 10 u

2,4,6-TRICHLOROPHENOL 10 V] 10 U

2,4-DICHLOROPHENOL 10 U 10 U

2,4-DIMETHYLPHENOL 10 U 10 U

2,4-DINITROPHENOL 50 u 50 U

2,4-DINITROTOLUENE 10 U 10 U

2,6-DINITROTOLUENE 10 U 10 U

2-CHLORONAPHTHALENE 10 U 10 U .
2-CHLOROPHENOL 10 U 10 U

2-NITROPHENOL 10 U 10 V)

3,3"-DICHLOROBENZIDINE 20 W) 20 U

4,6-DINITRO-2-METHYLPHENOL 50 8] 50 U

4-BROMOPHENYL PHENYL ETHER 10 U 10 U

4-CHLORO-3-METHYLPHENOL 10 U 10 U

4-CHLOROPHENYL PHENYL ETHER 10 U 10 U

4-NITROPHENOL 50 U 50 U

ACENAPHTHENE 10 U 10 U

ACENAPHTHYLENE 10 U 10 U

ANTHRACENE 10 U 10 U

BENZIDINE 50 4] 50 U

BENZO(AJANTHRACENE 10 U 10 U

BENZO(A)PYRENE 10 U 10 U

BENZO(B)FLUORANTHENE 10 U 10 U

BENZO(G,H WPERYLENE 10 U 10 U

BENZO(K)FLUORANTHENE 10 U 10 8]

10 U 10 8]

BIS(2-CHLOROETHOXY)METHANE

WAS_RES.DB 12/17/01



CT0272-MCAS CHERRY POINT

WATER DATA

STL-PGH Page
SDG: C1J040275

SAMPLE NUMBER: 829-MW10-05 §29-MW11-05

SAMPLE DATE: 10/03/01 10/03/01 /1 /1
LABORATORY ID: C1J040275009 C1J040275008

QC_TYPE: NORMAL NORMAL

% SOLIDS: 0.0 % 0.0 % 100.0 % 100.0 %
UNITS: UG/L UG/L

FIELD DUPLICATE OF;

RESULT QUAL CODE |JRESULT QUAL CODE |RESULT QUAL cobE |RESULT QUAL CODE

SEMIVOLATILES

BIS(2-CHLOROETHYL)ETHER 10 U 10 U

BIS(2-ETHYLHEXYL)PHTHALATE 10 U 10 U

BUTYL BENZYL PHTHALATE 10 U 10 U

CHRYSENE 10 U 10 U

DI-N-BUTYL PHTHALATE 10 U 2.6 J P

DI-N-QCTYL PHTHALATE 10 U 10 U

DIBENZO(A HYANTHRACENE 10 U 10 U

DIETHYL PHTHALATE 10 U 10 u

DIMETHYL PHTHALATE 10 U 10 U

FLUORANTHENE 10 U 10 U

FLUORENE 10 U 10 U

HEXACHLOROBENZENE 10 U 10 U

HEXACHLOROBUTADIENE 10 U 10 U

HEXACHLOROCYCLOPENTADIENE 10 U 10 U

HEXACHLOROETHANE 10 U 10 U

INDENO(1,2,3-CD)PYRENE 10 u 10 V]

ISOPHORONE 10 U 10 V)

N-NiTROSO-DI-N-PROPYLAMINE 10 U 10 U

N-NITROSODIMETHYLAMINE 10 U 10 U

N-NITROSODIPHENYLAMINE 10 U 10 U

NAPHTHALENE 28 10 U

NITROBENZENE 10 U 10 U

PENTACHLOROPHENOL 50 U 50 U

PHENANTHRENE 1.2 J P j10 V]

PHENOL 10 U 10 U

PYRENE 10 U 10 U

WAS_RF~ 9 12/17/01
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TO:

FROM:

Tetra Tech NUS INTERNAL CORRESPONDENCE

R. SIMCIK DATE: December 18, 2001

CATHERINE NORONHA COPIES: DV FILE

SUBJECT: INORGANIC DATA VALIDATION

CTO-272 MCAS CHERRY POINT-TAL METALS
SAMPLE DELIVERY GROUP (SDG) - C1J040275

SAMPLES: 10/Aqueous

$529-DUPO1 S29-MW01-05 S529-MW02-05
529-MW03-05 S529-MW04-05 S$529-MW06-05
529-MWQ7-05 S29-MW08-05 S29-MW10-05
$29-MW11-05

Qverview

The sample set for CTO 272, MCAS CHERRY POINT, SDG C1J040275, consists of ten (10)
aqueous environmental samples. One field duplicate pairs S29-DUP01/ S29-MW02-05 is
included in the SDG.

All samples were analyzed for TAL metais. The samples were collected by TetraTech NUS on
October 2-3, 2001 and analyzed by STL-Pittsburgh under Naval Facilities Engineering Service
Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. All samples were analyzed
for TAL metals using SW 846 method 6010B. Mercury was also analyzed using method 7470A.

The data were evaluated based on the following parameters:

»* * * * » » »*

Data Completeness

Holding Times

Calibration Recoveries
Laboratory Blank Analyses
ICP Interference Check Resuits
Matrix Spike Results
Laboratory Duplicate Resuits
Field Duplicate Resulits

ICP Serial Dilution Results
Detection Limits

Sample Quantitation

- All quality control criteria were met for this parameter.



TO: R. SIMCIK - PAGE 2
DATE: DECEMBER 18, 2001

Laboratory Blank Analyses

The following contaminants were detected in the laboratory method/preparation blanks at the
following maximum concentrations:

Maximum Action
Analyte Concentration Level
Barium 1.5 ug/L 7.5ng/L
Beryllium 1.2 ug/L 6.0 pg/t
Calcium 28.5 ug/lL 142.5 ug/L
Cobalt 3.4 g/t 17.0 ug/L
iron 28.8 ug/L 144.0 ug/L
Magnesium 28.3 ug/L 141.5 ug/L
Silver 0.9ug/L 4.5 ug/L
Sodium 27.0 ug/l- 135 pg/L
Zinc 3.7 ug/L 18.5 ug/L

An action level of 5X the maximum concentration were used to evaluate the sample data for biank
contamination. Sample aliquot and dilution factors, if appropriate, were taken into consideration
when evaluation for blank contamination. Positive results for barium, cobalt, iron, silver, and zinc
less than the action level were qualified “U" as a result of blank contamination.

Executive Summary

Laboratory Performance: Several analytes were present in the laboratory method/preparation
blanks.

Other Factors Affecting Data Quality: None.

The data for these analyses were reviewed with reference to the "National Functional Guidelines
for Inorganic Review", February 1994 and the NFESC document entitled "Navy IRCDQM"
(September 1999).

The text of this report has been formulated to address only those problem areas affecting data
quality.

"| attest that the data referenced herein were validated according to the agreed upon validation
criteria as specifieg in.the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

_F6tra Téch NUS

Catherine Noronha
Environmental Scientist

4

Te#aTech NUS
Joseph A. Samchuck
Quality Assurance Officer
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Attachments:
1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as reported by the Laboratory

3. Appendix C - Support Documentation
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Data Qualifier Key:
U - Value is a nondetect as reported by the laboratory.

N Positive result is considered estimated, “J”, as a result of
technical noncompliances.



 APPENDIX A
QUALIFIED ANAL_YTICAL RESULTS
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Qualifier Codes:

Lab Blank Contamination
Field Blank Contamination
Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RAFs, etc.) Noncompliance

= MSMSD Noncompliance

LCSALCSD Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

(CP Serial Dilution Noncompliance
GFAA PDS - GFAA MSA's r<0.995
ICP Interference - include ICSAB % R's

=. Instrument Calibration'Range Exoeedanoe '

Sample Preservation |
Intemal Standard Nencompliance ,
Poor lnstrument Performance (i.e., base-time drifting)

= Uncertainty near detection limit (< 2 x IDL for inorganm and <CRQL for organics)
= Other problems (can encompass a number of issues)

Surrogates Recovery Noncompliance
Pesticide/PCB Resolution

= % Breakdown Noncompliance for DDT and Endrin

Pest/PCD% between columns for positive results
Non-finear calibrations, tuning r < 0.995 (correlation coefficient)
EMPC resuit

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is less than sample activity



CTO2”~-MCAS CHERRY POINT

WATE: 4TA

STL-PGH Page
SDG: C1J040275

SAMPLE NUMBER: $29-DUP01 $29-MWO01-05 $29-MW02-05 $29-MW03-05
SAMPLE DATE: 10/02/01 10/02/01 10/02/01 10/02/01
LABORATORY ID: C1J040275008 €1J040275001 C1J040275002 £1J040275002
QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 0.0% 0.0 % 0.0 % 0.0 %

UNITS: UGL UG UGL uGL

FIELD DUPLICATE OF: S29-MW02-05

RESULT  QUAL CODE JRESULT  QUAL cobe JRESULT  QUAL cobe |RESULT  QUAL CODE

INORGANICS

ALUMINUM 207 : 21.1 U 98.0 21.1 1]
ANTIMONY 24 u 24 U 24 m v —
ARSENIC 3.2 u 40 3.2 U 32 U
BARIUM 12,0 16.6 127 115

BERYLLIUM 0.17 ) 017 u 0.17 U 0.17 u
CADMIUM 0.51 U 051 u 0.63 0.51 u
CALCIUM 115000 . 96400 116000 80000
CHROMIUM 0.74 U 0.74 U 1.4 0.89

COBALT 34 1] A 29 U 2.9 u 2.9 u
COPPER 24 U 24 U 20.1 2.4 U
iRON 360 9990 205 302
_LEAD 25 U 25 U 3.4 2.5 U
MAGNESIUM 10900 3590 10300 2290
MANGANESE 25.5 152 28.3 i.8

MERCURY 007 U 0.07 U 0.07 U 0.07 U
NICKEL 10.4 U 10.4 U 10.4 U 10.4 U
POTASSIUM 1020 1270 1020 925

SELENIUM 3.3 U 3.3 U 33 ] ez
SILVER 0.80 u Joso U 0.85 U A f10 U A
SODIUM 8560 8710 8970 10800

THALLIUM 5.7 U 5.7 U 57 1] 57 U
VANADIUM 25 u 2.5 U 3.0 25 U
ZINC 43 U A 124 U 225 2.4 U

WAM_RES.DB



CTO272-MCAS CHERRY POINT

WATER DATA
STL-PGH
SDG: C1J040275

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

§29-MW04-05
10/02/01
C1J040275004
NORMAL

0.0 %

UG/L

$29-MW06-05
10/03/01
C1J4040275010
NORMAL

00 %

UG/L

S$29-MW07-05
10/03/01
C1J040275007
NORMAL
0.0%

UGL

Page

§29-MW08-05
10/02/01
C1J040275005
NORMAL
00%

UG/L

RESULT QUAL CODE |RESULT  QUAL CoDE |RESULT QUAL CODE JRESULT  QUAL CODE
INORGANICS
ALUMINUM 211 U 21.1 U 211 U 211 u
ANTIMONY 24 U 2.4 U 2.4 u 24 U
ARSENIC 6.4 3.2 U 3.2 U 3.2 U
BARIUM 6.3 Y] A 103 16.3 315
BERYLLIUM 0.17 U 0.17 U 0.17 U 017 U
CADMIUM 0.51 U 0.51 U 0.51 U 0.51 U
CALCIUM 37300 51000 105000 94900
CHROMIUM 0.74 U 1.0 0.74 U 0.74 U
COBALT 29 U 2.9 U 2.9 U 2.9 U
COPPER 2.4 U 24 U 55.4 2.4 u
IRON 1240 2680 2610 61.5 U A
LEAD 2.6 25 U 25 U 25 U
MAGNESIUM 498 1390 6760 3990
MANGANESE 14.5 18.0 58.9 35
MERCURY 0.07 U 0.07 U 0.07 U 0.07 U
NICKEL 10.4 U 10.4 U 104 U 10.4 U
POTASSIUM 481 748 438 U 2020
SELENIUM 3.3 U 3.3 U 3.3 U 33 U
SILVER 0.80 U 0.80 U 0.83 U A 10.80 U A
SODIUM 10700 10500 9870 8260
THALLIUM 5.7 u 5.7 U 5.7 U 5.7 U
VANADIUM 25 U 33 3.3 25 U
ZINC 25 u A |24 U 43 U A j24 U

WAM_RF 3



CTO2" MCAS CHERRY POINT

WATER _ ATA
STL-PGH Page 3
SDG: C1J040275
SAMPLE NUMBER: $29-MW10-05 $29-MW11-05
SAMPLE DATE: 10/03/01 10/03/01 /1 /1
LABORATORY ID: C1J040275009 C1J040275008
QC_TYPE: NORMAL NORMAL
% SOLIDS: 0.0 % 0.0 % 100.0 % 100.0 %
UNITS: UG/L UGIL
FIELD DUPLICATE OF:
RESULT _ QUAL copE [RESULT _ QUAL copE JRESULT  QUAL _ cope |RESULT  QUAL __ CODE
INORGANICS
ALUMINUM 78.0 21.1 u
ANTIMONY 24 U 24 U
ARSENIC 3.2 U 3.2 U
BARIUM 14.3 8.0
BERYLLIUM 0.17 u 0.17 U
CADMIUM 0.51 U 0.51 U
CALCIUM 39800 102000
CHROMIUM 0.74 U 0.74 U
COBALT 2.9 U 2.9 u
COPPER 2.4 U 2.4 U
IRON 14900 25.9 u A
LEAD 25 U 25 U
MAGNESIUM 961 6100
MANGANESE 681 35
MERCURY 0.07 U 0.07 U
NICKEL 10.4 U 10.4 U
POTASSIUM 818 556
SELENIUM 3.3 U 3.3 U
SILVER 0.80 U 0.80 U
SODIUM 19500 8890
THALLIUM 5.7 U 57 U
VANADIUM 2.5 U 25 U
ZINC 2.4 U 24 U

WAM_RES.DB

12/17/01



APPENDIX H

GROUNDWATER AND SOIL CORRECTIVE ACTION
ALTERNATIVE COST ESTIMATE



GROUNDWATER REMEDIAL ALTERNATIVE COST ESTIMATE



MCALF BOGUE FIELD
BOGUE, NORTH CAROLINA

SITE 29 - CRASH CREW BURN PIT

GROUNDWATER ALTERNATIVE 1: GROUNDWATER MONITORING

batsamo\Bogue Field\GW Alt 1\capcost

CAPITAL COST
%m [ Quantity] Unit] Subcontract Material Labor _Equipment] ~ Subcontract Material Labor Equ1pmentﬂ §u§totam

1.1 Prepare Long-term Groundwater Monitoring Plan 100 hr $35.00 - $0 $0  $3,500 $0 $3,500
1.2 Heaith and Safety Addendum 50 hr $35.00 $0 $0_ $1,750 $0 $1,750
Subtotal $0 $0  $5,250 $0 $5,250

Local Area Adjustments 100.0% 104.2% 72.7% 72.7%
$0 $0 $3817 $0 $3,817
Overhead on Labor Cost @ 30% $1,145 $1,145
G & A on Labor Cost @ 10% $382 $382
G & A on Material Cost @ 10% $0 $0
G & A on Subcontract Cost @ 10% $0 $0
Total Direct Cost $0 $0 $5,343 $0 $5,343
Indirects on Total Direct Cost @ 35% $1,870
Profit on Total Direct Cost @ 10% $534
Subtotal $7,748
Health & Safety Monitoring @ 1% $77
Total Field Cost $7.825
Contingency on Total Field and Subcontractor Costs @ 20% $1,565
Engineering on Total Field Cost @ 10% $783
TOTAL COST $10,173
TOTAL PRESENT WORTH (see attached sheets) $71,482

6/13/2003; 3:41 PM



MCALF BOGUE FIELD

BOGUE, NORTH CAROLINA

SITE 29 - CRASH CREW BURN PIT

GROUNDWATER ALTERNATIVE 1: GROUNDWATER MONITORING

Annual Cost _ -
ftem Cost item Cost ftem Cost
ltemn Year 1" Years 2,3 & 4@ Year5® Notes
Sampling $9,164 $2,291 $9,164 Labor, Field Supplies, Travel Expenses
Analysis/Water $10,920 $2,730 $10,920 Analyze 6 samples per event for VOCs and SVOCs. Quarterly year
. 1; annually years 2, 3, and 4 and quarterly for year 5. Analyze for
manaanese annually.
Quarterly Report $4,050 $4,050
Annual Report $2,250 $2.250 $2,250 Document sampling events and results
TOTALS $26,384 $7,271 $26,384

(1) Sampling would occur quarterly for the first year.
(2) Sampling would occur annually for the years 2, 3 and 4.
(3) Sampling would occur quarterly for year 5.

balsamo\Bogue Field\GW Alt 1\anulcost 6/13/2003: 3:41 PM



MCALF BOGUE FIELD

BOGUE, NORTH CAROLINA
SITE 29 - CRASH CREW BURN PIT

GROUNDWATER ALTERNATIVE 1: GROUNDWATER MONITORING
Present Worth Analysis

Capital Annual Total Year Annual Discount Present

Year Cost Cost Cost Rate at 7% Worth
0 $10,173 $10,173 1.000 $10,173
1 $26,384 $26,384 0.935 $24,669
2 $7,271 $7,271 0.873 $6,348
3 $7,271 $7.271 0.816 $5,933
4 $7,271 $7,271 0.763 $5,548
5 $26,384 $26,384 0.713 $18,812
TOTAL PRESENT WORTH $71,482

balsamo\Bogue Field\GW Alt 1\pwa

6/13/2003; 3:41 PM



SOIL REMEDIAL ALTERNATIVE COST ESTIMATES

ALTERNATIVE 1
LIMITED ACTION



MCALF BOGUE FIELD

BOGUE, NORTH CAROLINA

SITE 29 - CRASH CREW BURN PIT
SOIL ALTERNATIVE 1: LIMITED ACTION

_CAPITAL COST
Unit Cost Extended Cost
item Quantity]  Unit] Subcontract Material Labor Equipment Subcontract Material Labor  Equipmen] Subtotal
1 INSTITUTIONA ITE RESTORATION ]

1.1 Deed Restrictions 200 hours $35.00 $0 %0 $7,000 $0 $7.000
1.2 Abandon Monitoring Wells, 6 welis @ 20 ft & 10 wells @ 8 ft 200 It $12.00 $2,400 $0 $0 $0 $2,400
1.3 Abandon Piezometer Wells, 5 wells @ 8 ft each 40 1f $12.00 $480 $0 $0 $0 $480
1.4 Site Restoration 2,000 sy $0.26 $1.19 $0.18 $0 $520 $2,380 $360 $3,260
Subtotal $2,880 $520 $9,380 $360 $13,140

Local Area Adjustments 100.0% 104.2% 72.7% 72.7%
Subtotal $2,880 $542 $6,819 $262 $10,503
Overhead on Labor Cost @ 30% $2,046 $2,046
G & A on Labor Cost @ 10% $682 $682
G & A on Material Cost @ 10% $54 $54
G & A on Subcontract Cost @ 10% $288 $288
Total Direct Cost $3,168 $596 $9.547 $262 $13,573
Indirects on Total Direct Cost @ 0% $0
Profit on Total Direct Cost @ 10% $1,357
Subtotal $14,930
Health & Safety Monitoring @ 0% $0
Total Field Cost $14,930
Contingency on Total Field Cost @ 15% $2,239
Engineering on Total Field Cost @ 10% $1,493
TOTAL COST $18,662
TOTAL COST NOT INCLUDING DEED RESTRICTIONS $8,866

balsamo\Bogue Field\Alt 1\capcost 6/13/2003; 3:12 PM



SOIL REMEDIAL ALTERNATIVE COST ESTIMATES

ALTERNATIVE 2
EXCAVATION WITH ON-SITE LANDFARMING



MCALF BOGUE FIELD
BOGUE, NORTH CAROLINA
SITE 29 - CRASH CREW BURN PIT

CAPITAL COST
" ’ Unit Cost Extended Cost
Item l Quantityl Unitl Subcontract Material Labor Equipment] Subcontract  Material Labor Equipment Subtotal]
1 PROJECTP INING
1.1 Prepare Remedial Action Plan 50 hours $35.00 $0 $0  $1.750 $0 $1,750
1.2 Well Abandonment, 6 Wells @ 20 ft each 120 If $12.00 $1,440 $0 $0 $0 $1,440
2 MOBILIZATION/'DEMOBILIZATION AND FIELD SUPPORT
2.1 Construction Equipment Mobilization/Demobilization 1 Is $89.00 $313.00 $0 $0 $89 $313 $402
2.2 Landtarming Equipment Mobilization/Demobitization 2 Is $33.50 $117.00 $0 $0 $67 $234 $301
3 DECONTAMINATION
3.1 Temporary Equipment Decon Pad 1 Is $2,900.00 $3,325.00 $350.00 $0 $2,900 $3,325 $350 $6,575
3.2 Decontamination Services 1t mo  $2,200.00 $2,200 $0 $0 $0 $2,200
3.3 Decon Water 1,000 gal $0.20 $200 $0 $0 $0 $200
3.4 Decon Water Storage Tank, 6,000 gallon 1 mo $600.00 $600 $0 $0 $0 $600
3.5 Clean Water Storage Tank, 4,000 gallon 1 mo $540.00 $540 $0 $0 $0 $540
3.6 Disposal of Decon Waste (liquid & solid) 1 mo $900.00 $900 $0 $0 $0 $900
3.7 PPE (3 p * 5 days * 4 weeks) 60 day $31.67 $0 $1,900 $0 $0 $1,900
4 EXCAVATE CONTAMINATED SOIL
4.1 Clear VegetatiorvSite Preparation 0.4 ac $1,200.00 $950.00 $0 $0 $480 $380 $860
4.2 Excavate Soil 3,560 cy $0.79 $0.94 $0 $0 $2,812 $3,346 $6,159
4.3 Front End Loader, 150 ft haul 3,560 cy $0.83 $1.04 $0 $0  $2,955 $3,702 $6,657
4.4 Prepare Lined Materials Handling Area 1 Is  $1,000.00 $1,000 $0 $0 $0 $1,000
4.5 Load Segregated Soil 3,000 cy $0.61 $0.47 $0 $0  $1.830 $1,410 $3,240
4.6 Screen with OVA to Delineate Area 2wk $800.00 $350.00 . $0 $0  $1.600 $700 $2,300
4.7 Limits of Excavation Verification Testing (O&G, DRO, GRO) 12 ea $150.00 $5.00 $1,800 30 $60 $0 $1,860
4.8 Replace Clean Soil 560  cy $0.60 $0.55 $0 $0 $336 $308 $644
5 LANDFARMING
5.1 Haul 1/4 Mile 3,000 cy $0.69 $1.63 $0 $0  $2,070  $4,890 $6,960
5.2 Spread Soil 3,000 cy $0.62 $0.39 $0 $0  $1.860 $1.170 $3,030
5.3 Remove Large Rocks and Debris 1 Is $500.00 50 $0 $500 30 $500
5.4 Add initial fertilizer 18,000 sy $0.06 $0.01 $0 $1,080 $180 $0 $1,260
5.5 Add initial lime 18,000 sy $0.08 $0.01 $0 $1,440 $180 $0 $1,620
5.6 Add fertilizer at 6 months 18,000 sy $0.06 $0.01 $0 $1,080 $180 $0 $1,260
5.7 Add lime at 6 months 18,000 sy $0.08 $0.01 $0 $1,440 $180 $0 $1,620
5.8 Rototiller Soil at 0 months, € inches deep 18,000 sy $0.25 $0.08 30 $0  $4,500 $1,440 $5.940
5.9 Rototiller Scil at 6 months, 6 inches deep 18,000 sy $0.25 $0.08 $0 $0  $4,500 $1,440 $5,940
5.10 Erosion Control Ditch 1,600 If $0.60 $0.40 $0 $0 $960 $640 $1,600
6 SITE RESTORATION .
6.1 Remove Remediated Soil 3,000 cy $0.61 $0.47 $0 $0  $1,830 $1,410 $3,240
6.2 Haul 1/4 Mile 3,000 cy $0.69 $1.63 $0 $0  $2,070 $4,890 $6,960
6.3 Dump, Spread Soil 3,000 cy $0.62 $0.39 $0 $0  $1.,860 $1,170 $3,030
6.4 Fine Grading and seeding, incl. lime, fert, and seed 2,000 sy $0.26 $1.19 $0.18 30 $520  $2,380 $360 $3,260
7 MISCELLANEOUS
7.1 Construction Qversite - Initial Construction 4wk $480.00 $0 $0  $1,920 $0 $1,920
7.2 Construction Oversite - Landfarming Operation 1 wk $480.00 $0 $0 $480 $0 $480
7.3 Post Construction Documents 100 hr $40.00 $0 $0 _ $4,000 30 $4,000
Subtotal $8,680 $10,360 $44,954 $28,154 $92,148
Local Area Adjustments 100.0% 104.2% 72.7% 72.7%
$8,680 $10,795 $32,682 $20,468 $72,625
Overhead on Labor Cost @ 30% $9,805 $9,805
G & A on Labor Cost @ 10% $3,268 $3,268
G & A on Material Cost @ 10% $1,080 $1,080
G & A on Subcontract Cost @ 10% $868 $868
Total Direct Cost : $9,548 $11,875 $45754 $20,468 $87,645
Indirects on Total Direct Cost @ 35% $30,676
Profit on Total Direct Cost @ 10% $8,765
Subtotal $127,085
Health & Safety Monitoring @ 1% $1,271

balsamo\Bogue Field\ Alt 2\capcost 6/13/2003; 3:33 PM



MCALF BOGUE FIELD

BOGUE, NORTH CAROLINA

SITE 29 - CRASH CREW BURN PIT

SOIL ALTERNATIVE 2: EXCAVATION AND LANDFARMING

CAPITAL COST

Unit Cost Extended Cost
Item Quantity] Unit] Subcontract Material Labor Equipment] Subcontract _Material Labor Equipment Subtotal
Total Field Cost $128,356
Contingency on Totat Fietd and Subcontractor Costs @ 15% $19,253
Engineering on Total Field Cost @ 10% (Total Field Cost minus Subcontractor's Total Direct Cost) $11,881
TOTAL CAPITAL COST $159,490
$182,557

TOTAL PRESENT WORTH (see attached sheet)

£/° "°003; 3:33 PM

balsam ue Field\ Alt 2\capcost



MCALF BOGUE FIELD
BOGUE, NORTH CAROLINA
SITE 29 - CRASH CREW BURN PIT

SOIL ALTERNATIVE 2: EXCAVATION AND LANDFARMING

Annual Cost
item Cost
ltem Year 1 Notes

Sampling $6,000 Labor, Mobilization/Demobilization, Field Supplies,

twice per year.
Analysis/Water $4,270 Analyze samples from seven wells for VOCs and
SVOCs twice per vear.
Analysis/Soil $2,400 Analyze two composite samples per acre for 4 acres
of landfarming area for Qil and Grease, Diesel Range
Organics, and Gasoline Range Organics twice per
vear.
Report $12,000 Document sampling events and results twice per year.
TOTALS $24,670

Sampling will occur every 6 months for 12 months. Cost shown is the sum of both rounds of sampling.

balsamo\Bogue Field\Alt 2\anulcost

6/13/2003; 3:31 PM



MCALF BOGUE FIELD

BOGUE, NORTH CAROLINA

SITE 29 - CRASH CREW BURN PIT
SOIL ALTERNATIVE 2: EXCAVATION AND LANDFARMING
Present Worth Analysis

Capital Annual Total Year Annual Discount Present
| Year | Cost Cost Cost Rate at 7% Worth
Y 159,490 $159,490 1.000 $159,490°
1 $24,670 $24,670 0.935 $23,066
TOTAL PRESENT WORTH $182,557

balsam~\Bogue Field\Alt 2\pwa

6/13/2003: 3:13 PM



SOIL REMEDIAL ALTERNATIVE COST ESTIMATES

ALTERNATIVE 3
EXCAVATION WITH OFF-SITE DISPOSAL



MCALF BOGUE FIELD
BOGUE, NORTH CAROLINA

SITE 29
SOIL ALTERNATIVE 3: EXCAVATION AND OFF-SITE DISPOSAL
CAPITAL COST
Unit Cost Exiended Cost
| ltem Quantity] Unit| Subcontract  Material Labor_Equipment] Subcontract Material  Labor Equipment Subtotall
1 PR PLAN D PRE ATION
1.1 Prepare Remedial Action Plan 50 hours $35.00 $0 $0  $1,750 $0 $1,750
1.2 Well Abandonment, 6 Wells @ 20 ft each 120 If $12.00 $1,440 $0 $0 $0 $1,440
2 MOBILIZATION/'DEMOBILIZATION AND FIELD SUPPORT
2.1 Equipment MobilizatiorvDemobilization 1 Is $89.00 $313.00 $0 $0 $89 $313 $402
3 DECONTAMINATION
3.1 Temporary Equipment Decon Pad 1 is $2,900.00 $3,325.00 $350.00 $0 $2,900 $3,325 $350 $6,575
3.2 Decontamination Services 1 mo  $2,200.00 $2,200 $0 $0 $0 $2,200
3.3 Decon Water 1,000 gal $0.20 $200 $0 $0 $0 $200
3.4 Decon Water Storage Tank, 6,000 gallion 1 mo $600.00 $600 30 $0 $0 $600
3.5 Clean Water Storage Tank, 4,000 gallon 1 mo $540.00 $540 $0 $0 50 $540
3.6 Disposal of Decon Waste (liquid & solid) 1 mo $900.00 $900 $0 $0 $0 $900
3.7 PPE (3 p * 5 days * 4 weeks) 60 day $31.67 $0  $1,900 $0 %0 $1,900
4 EXCAVATE CONTAMINATED SOIL
4.1 Clear VegetatiorvSite Preparation 04 ac $1,200.00  $950.00 $0 $0  $480 3380 $860
4.2 Excavate Soil 3560 cy $0.79 $0.94 30 $0 $2.812 $3,346 $6,159
4.3 Front End Loader, 150 ft haut 3560 cy $0.83 $1.04 $0 $0 $2,955 $3,702 $6,657
4.4 Prepare Lined Materials Handling Area 1 Is  $1,000.00 $1,000 $0 $0 $0 $1,000
4.5 Load Segregated Soil 3,560 cy $0.61 $0.47 $0 $0 $2,172 $1,673 $3,845
4.6 Screen with OVA to Delineate Area 2 wk $800.00  $350.00 . %0 $0 $1.600 $700 $2,300
4.7 Limits of Excavation Verification Testing (0O&G, DRO, GRO) 12 ea $150.00 $5.00 $1,800 $0 $60 $0 $1,860
5 DISPOSAL
5.1 Waste Characterization Testing (TCLP),1 per 1000 cy 3 ea $820.00 $2,460 $0 $0 $0 $2,460
5.2 Transportation & Off-Site Disposal 2,000 cy $57.00 $114,000 $0 $0 $0  $114,000
5.3 Confirmation Testing (2 tests per pile, 15 piles)(0&G, DRO, GRO) 30 ea $150.00 $5.00 $4,500 $0  $150 $0 $4,650
6 SITE RESTORATION
6.1 Import clean backfil 2,000 cy $6.55 $0.26 $0.72 $0 $13,100 $520 $1,440 $15,060
6.2 Place and Grade Imported Soil 2,000 cy $0.16 $0.37 $0 $0 $320 $740 $1,060
6.3 Replace and Grade Excavated Soil 1,560 cy $0.16 $0.37 $0 $0 $250 $577 $827
6.4 Fine Grading and seeding, incl. lime, fert, and seed 2,000 sy $0.26 $1.19 $0.18 $0 $520 $2,380 $360 $3,260
7 MISCELLANEOUS
7.1 Construction Oversite (1p*5days’4 weeks) 4wk $480.00 $0 30 $1,920 $0 $1,920
7.2 Post Construction Documents 100 br $40.00 $0 $0  $4,000 $0 $4,000
Subtotal $129,640 $18,420 $24,782 $13,582 $186,425
Local Area Adjustments 100.0% 104.2% 72.7% 72.7%
$129,640 $19,194 $18,017 $9,874  $176,725
Overhead on Labor Cost @ 30% $5,405 $5,405
G & A on Labor Cost @ 10% $1,802 $1,802
G & A on Material Cost @ 10% $1,919 $1,919
G & A on Subcontract Cost @ 10% $12,964 $12,964
Total Direct Cost $142,604 $21,113 $25,224 $9,874 $198,815
Indirects on Total Direct Cost @ 35% (not including off-site disposal) $29,685
Profit on Total Direct Cost @ 10% $19,882
Subtotal $248,382
Health & Safety Monitoring @ 1% $2,484
Total Field Cost . $250,866
Contingency on Total Field and Subcontractor Costs @ 15% $37,630
Engineering on Total Field Cost @ 10% (Total Field Cost minus Subcontractor's Total Direct Cost) $10,826
TOTAL COST $299,322
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SOIL REMEDIAL ALTERNATIVE COST ESTIMATES

ALTERNATIVE 4
HOT SPOT EXCAVATION WITH OFF-SITE DISPOSAL



MCALF BOGUE FIELD
BOGUE, NORTH CAROLINA

SITE 29
SOIL ALTERNATIVE 4: HOT SPOT EXCAVATION AND OFF-SITE DISPOSAL
CAPITAL COST
Unit Cost Extended Cost
Quantity] Unit] Subcontract  Material Labor_Equipment] Subcontract Material  Labor Equipment Subtotallf
1.1 Prepare Remedial Action Plan 50 hours $35.00 $0 $0 $1,750 %0 $1,750
1.2 Well Abandonment, 6 Wells @ 20 ft each 120 if $12.00 $1,440 $0 $0 $0 $1,440
2 MOBILIZATION/DEMOBILIZATION AND FIELD SUPPORT
2.1 Equipment MobilizationvDemobilization 1 Is $89.00 $313.00 $0 $0 $89 $313 $402
3 DECONTAMINATION
3.1 Temporary Equipment Decon Pad 1 Is $2,900.00 $3,325.00  $350.00 $0 $2,900 $3,325 $350 $6,575
3.2 Decontamination Services 1 mo $2,200.00 $2,200 $0 $0 $0 $2,200
3.3 Decon Water 1,000 gal $0.20 $200 $0 $0 $0 $200
3.4 Decon Water Storage Tank, 6,000 gallon 1t mo $600.00 $600 $0 $0 $0 $600
3.5 Clean Water Storage Tank, 4,000 gallon 1 mo $540.00 $540 $0 $0 $0 $540
3.6 Disposal of Decon Waste (liquid & solid) 1 mo $900.00 $900 $0 $0 $0 $900
3.7 PPE (3 p * 5 days * 1 week) 15 day $31.67 $0 $475 $0 $0 $475
4 EXCAVATE CONTAMINATED SOIL
4.1 Clear Vegetation/Site Preparation 0.1 ac $1,200.00  $950.00 30 $0 $120 $95 $215
4.2 Excavate Soil 500 ¢y $0.79 $0.94 $0 $0 $395 $470 $865
4.3 Front End Loader, 150 ft haul 500 cy $0.83 $1.04 $0 $0 $415 $520 $935
4.4 Screen with OVA to Delineate Area 1 wk $800.00  $350.00 $0 $0 $800 $350 $1,150
4.5 Limits of Excavation Verification Testing (O&G, DRO, GRO) 12 ea $150.00 $5.00 $1,800 $0 $60 $0 $1.860
5 DISPOSAL
5.1 Waste Characterization Testing (TCLP),1 per 1000 cy 1 ea $820.00 $820 $0 $0 $0 $820
5.2 Transportation & Off-Site Disposal 500 cy $57.00 $28,500 $0 $0 $0 $28,500
6 SITE RESTORATION
6.1 Import clean backfill 500 cy $6.85 $0.26 $0.72 $0 $3.425 $130 $360 $3,915
6.2 Place and Grade Imported Soil 500 cy $0.16 $0.37 $0 $0 $80 $185 $265
6.4 Fine Grading and seeding, incl. lime, fert, and seed 500 sy $0.26 $1.19 $0.18 $0 $130 $595 $90 $815
7 MISCELLANEOUS
7.1 Construction Oversite (1p*5days*1 week) 1 wk $480.00 $0 $0 $480 $0 $480
7.2 Post Construction Documents 50 hr $40.00 $0 $0  $2,000 $0 $2,000
Subtotal $37,000 $6,930 $10,239 $2,733 $56,902
Local Area Adjustments 100.0% 104.2% 72.7% 72.7%
$37,000 $7,221 $7,444 $1,987 $53,652
Overhead on Labor Cost @ 30% $2,233 $2,233
G & Aon Labor Cost @ 10% . $744 $744
G & A on Material Cost @ 10% $722 $722
G & A on Subcontract Cost @ 10% $3,700 $3,700
Total Direct Cost $40,700 $7,943 $10,421 $1,987 $61,051
Indirects on Total Direct Cost @ 35% (not including off-site disposal) $11,393
Profit on Total Direct Cost @ 10% $6,105
Subtotal $78,549
Health & Safety Monitoring @ 1% $785
Total Field Cost $79,335
Contingency on Total Field and Subcontractor Costs @ 15% $11,900
Engineering on Total Field Cost @ 10% (Total Field Cost minus Subcontractor's Total Direct Cost) $3,863
TOTAL COST $95,099
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SOIL REMEDIAL ALTERNATIVE COST ESTIMATES

ALTERNATIVE 5
IN SITU ENHANCED BIOLOGICAL TREATMENT



MCALF BOGUE FIELD

BOGUE, NORTH CAROLINA

SITE 29 - CRASH CREW BURN PIT

SOIL ALTERNATIVE 5: IN SITU ENHANCED BIOLOGICAL TREATMENT

balsamo\Bogue Field\Alt S\capcost

CAPITAL COST
Unit Cost Extended Cost
ltem Quantity] Unit}  Subcontract  Material Labor Equipment] Subcontract Material Labor Equipmen Subtotall Comments
1.1 Prepare Remedial Action Plan & Permitting 100 hr $35.00 $0 $0  $3,500 $0 $3,500
2 MOBILIZATION/DEMOBILIZATION AND FIELD SUPPORT
2.1 Professional Oversight (1p*1wk) 1 mwk $1,200.00 $0 $0  $1,200 $0 $1,200
2.2 Nutrient Injection System Mobilization 1 ea $5,000.00 $5,000 $0 30 $0 $5,000
2.3 Nutrient Injection System Demobilization 1 ea $2,000.00 $2,000 $0 $0 $0 $2,000
3 NUTRIENT INJECTION SYSTEM
3.1 Equipment, installation, and Start-up 1 Is  $32,000.00 $32,000 $0 $0 $0 $32,000
4 SITE RESTORATION
4.1 Site Restoration 2,000 sy $0.26 $1.19 30.18 $0 $520 $2,380 $360 $3,260
4.2 Abandon Monitoring Wells, 6 wells @ 20 ft & 10 wells @ 8 ft 200 If $12.00 $2,400 $0 $0 $0 $2,400
4.3 Abandon Piezometer Wells, 5 wells @ 8 ft each 40 If $12.00 $480 $0 $0 $0 $480
Subtotal $41,880 $520 $7.080 $360 $49,840
Local Area Adjustments 100.0% 104.2% 72.7% 72.7%
Subtotal $41,880 $542  $5,147 $262 $47,831
Overhead on Labor Cost @ 30% $1,544 $1,544
G & A on Labor Cost @ 10% $515 $515
G & A on Material Cost @ 10% $54 $54
G & A on Subcontract Cost @ 10% $4,188 $4,188
Total Direct Cost $46,068 $596  $7,206 $262 $54,132
Indirects on Total Direct Cost @ 30% $16,240
Profit on Total Direct Cost @ 10% $5,413
Subtotal $75,784
Health & Safety Monitoring @ 2% $1.516
Total Field Cost $77,300
Contingency on Total Field Cost @ 20% $15,460
Engineering on Total Field Cost @ 15% $11,595
TOTAL CAPITAL COST $104,355
TOTAL PRESENT WORTH (see attached shees) $171,559
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MCALF BOGUE FIELD
BOGUE, NORTH CAROLINA
SITE 29 - CRASH CREW BURN PIT

SOIL ALTERNATIVE 5: IN SITU ENHANCED BIOLOGICAL TREATMENT

Operation and Maintenance Costs per Year

Year 1 _
Unit Subtotal
ltem Qty] Unit Cost Cost Notes
Oversight (I p* 3 days* 4 trips) 4 trips $1,600.00 $6,400
System Operation and Maintenance 12 mo $2,000.00 $24,000
Subtotal Cost for Year 1 of Operation $30,400
Year 2 -
Unit Subtotal
Item Qty| Unit Cost Cost Notes
Oversight (I p* 3 days* 2 trips) 2  trips $1,600.00 $3,200
System Operation and Maintenance 6 mo $2,000.00 $12,000
Subtotal Cost for Year 2 of Operation $15,200

balsamo\Bogue Field\Alt S\op&maint
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MCALF BOGUE FIELD
BOGUE, NORTH CAROLINA

SITE 26 - COASH CcDEW RUDN DIT

Wilhs L7 © WIINWIT WIilke ¥V WWITLIY Ll

SOIL ALTERNATIVE 5: IN SITU ENHANCED BIOLOGICAL TREATMENT

Annual Cost

ltem Cost ftem Cost
Item Year 1 M Year 2 @ Notes

Sampling $6,000 $3,000

Labor, Mobilization/Demobilization, Field Supplies
Analysis/Soll $600 $300 Analyze two composite samples for Oil and
Grease, Diesel Range Organics, and Gasoline
Ranage Oraganics
Report $12,000 $6,000 Document sampling events and results
TOTALS $18,600 $9,300

Sampling will occur every 6 months for 18 months.

(1) Sampling would occur twice during Year 1.
(2) ann!ing would occur once during Year 2.

L] Lainy Vile W VT el

se Field\Alt S\anulcost
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MCALF BOGUE FIELD

BOGUE, NORTH CAROLINA
SITE 29 - CRASH CREW BURN PIT
SOIL ALTERNATIVE 5: IN SITU ENHANCED BIOLOGICAL TREATMENT

Present Worth Analysis -
Capital | Operation and | Annual [Total Year Annual Discount resent I
Year Cost _[Maintenance Cost| Cost Cost Rate at 7% Worth
0 $104,355 $104,355 1.000 104,355
1 $30,400 $18,600 $49,000 0.935 $45,815
2 $15,200 $9,300 $24,500 0.873 $21,389

balsamo\Bogue Field\Alt 5\pwa

TOTAL PRESENT WORTH $171,559
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APPENDIX |

PROPOSED CORRECTIVE ACTION SCHEDULE



MCALF Bogue Field

Groundwater Monitoring

3 2004 2005 2006 2007 2008

iD | Task Name Work Days Start Finish a2lasladjqiiazlas|aajaiaiasiadai]azlasiaalatiazjasjadjaijaziQsias

1 Soil Removal Action 75 days Fri 6/20/03 Thu 10/2/03 W : 5 { ;

2 Prepare Soil Removal Work Plan 55 days Fri 6/20/03 Thu 9/4/03ﬂ w

3 Prepare Draft Work Pian 22 days Fri 6/20/03 Mon 7/21/03 gl |

4 Submit Draft Work Plan 0 days Mon 7/21/03 Mon 7/21/03 %’lﬁm

5 Navy Review 22 days Tue 7/22/03| Wed 8/20/03 !l

6 Prepare Final Work Plan 11 days Thu 8/21/03 Thu 9/4/03 ll ‘

7 Submit Final Work Plan 0 days Thu 9/4/03 Thu 9/4/03 ’ 9)4

8 Conduct Removal Action 20 days Fri 9/5/03 Thu 10/2/03 v

9 Groundwater Monitoring, Year 1 272 days Fri 10/3/03( Mon 10/18/04

10 First Quarter Monitoring Event 60 days Fri10/3/03| Thu 12/25/03

11 Field Sampling 3 days Fri 10/3/03 Tue 10/7/03

12 Chemical Analysis 22 days Wed 10/8/03 Thu 11/6/03

13 Data Validation 10 days Fri11/7/03| Thu 11/20/03

14 Data Management 5 days Fri 11/21/03 Thu 11/27/03 :

15 Prepare Quarterly Report 20 days Fri 11/28/03] Thu 12/25/03

16 Submit First Quarter Year One Report Odays| Thu12/25/03| Thu 12/25/03 ’ 12/25

17 Second Quarter Monitoring Event 60 days Fri 12/26/03 Thu 3/18/04 Lw.‘

18 Field Sampling 3 days Fri 12/26/03 Tue 12/30/03 ;

19 Chemical Analysis 22 days| Wed 12/31/03 Thu 1/29/04

20 Data Validation 10 days Fri 1/30/04 Thu 2/12/04

Task — Summary ﬁ Rolled Up Progress NN
MCALF Bogue Fietd Split oo roeduptask NN cxerre Tasks Fe e
Groundwater Monitoring Schedule
Date: Thu 6/12/03 Progress PSS Rolled Up Split L Project Summary  (—G——
Milestone ‘ Rolled Up Milestone <>
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MCALF Bogue Field
Groundwater Monitoring

3 2004 2005 2006 2007 2008
ID__| Task Name Work Days Start Finish QzjQ3la4jqi]az]asia4lai]aziaslaslat]az]asia4jat]azlasia4aazlas|as
21 Data Management 5 days Fri 2/13/04 Thu2/19/04| hg : : : 2
22 Prepare Quarterly Report 20 days Fri 2/20/04 Thu 3/18/04
23 Submit Second Quarter, Year One Report 0 days Thu 3/18/04 Thu 3/18/04
24 Third Quarter Monitoring Event 60 days Fri 3/19/04 Thu 6/10/04
25 Field Sampling 3 days Fri 3/19/04 Tue 3/23/04
26 Chemical Analysis 22 days Wed 3/24/04 Thu 4/22/04
27 Data Validation 10 days Fri 4/23/04 Thu 5/6/04 Il
28 Data Management 5 days Fri 5/7/04 Thu 5/13/04
29 Prepare Quarterly Report 20 days Fri 5/14/04 Thu 6/10/04 %
30 Submit First Quarter Year One Report 0 days Thu 6/10/04 Thu 6/10/04 ‘ 6/10;
31 Fourth Quarter Monitoring Event 92 days Fri 6/11/04| Mon 10/18/04 L)"
32 Field Sampling 3 days Fri 6/11/04 Tue 6/15/04
33 Chemical Analysis 22days| Wed 6/16/04 Thu 7/15/04 %
34 Data Validation 10 days Fri 7/16/04 Thu 7/29/04 Il
35 Data Management 5 days Fri 7/30/04 Thu 8/5/04
36 Prepare Draft Annual Year One Report 20 days Fri 8/6/04 Thu 9/2/04 %
37 Submit Draft Annual Year One Report 0 days Thu 9/2/04 Thu 9/2/04 019/2
38 Navy and Regulator Review 22 days Fri 9/3/04 Mon 10/4/04
39 Prepare Final Report 10 days Tue 10/5/04| Mon 10/18/04
40 Submit Final Annual Year One GW Report 0days| Mon 10/18/04| Mon 10/18/04 ?10/18

MCALF Bogue Fied Split
Groundwater Monitoring Schedule
Date: Thu 6/12/03

P—
.

Summary Rolled Up Progress NN

T

Rolled Up Task

External Tasks

Project Summary M

Progress IR Rolled Up Split

Milestone Rolled Up Milestone <>
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MCALF Bogue Field
Groundwater Monitoring

3 2004 2005 2006 2007 2008
iD__ | Task Name Work Days Start Finish Qz2lQsja4jatjazlasjasjataz]asi4jai]azjasja4ja]aziasas/ai]azlas[a
41 | Groundwater Monitoring, Year 2 90 days Tue 10/5/04 Mon 2/7/05 | : ' i é f
42 Field Sampling 3 days Tue 10/5/04 Thu 10/7/04
43 Chemical Analysis 22 days Fri 10/8/04 Mon 11/8/04
44 Data Validation 10 days Tue 11/9/04| Mon 11/22/04
45 Data Management 5days| Tue 11/23/04| Mon 11/29/04
46 Prepare Draft Report 20days| Tue 11/30/04 | Mon 12/27/04
47 Submit Draft Year 2 GW Report O0days| Mon 12/27/04| Mon 12/27/04
48 Navy and Regulator Review 20days| Tue 12/28/04 Mon 1/24/05
49 Prepare Final Report 10 days Tue 1/25/05 Mon 2/7/05
50 Submit Final Year 2 GW Report 0 days Mon 2/7/05 Mon 2/7/05
51 | Groundwater Monitoring, Year 3 90 days| Wed 10/5/05 Tue 2/7/06
52 Field Sampling 3 days Wed 10/5/05 Fri 10/7/05
53 Chemical Analysis 22 days| Mon 10/10/05 Tue 11/8/05
54 Data Validation 10 days Wed 11/9/05] Tue 11/22/05
55 Data Management 5days| Wed 11/23/05| Tue 11/29/05
56 Prepare Draft Report 20 days| Wed 11/30/05| Tue 12/27/05
57 Submit Draft Annual Year 3 GW Report Odays| Tue 12/27/05; Tue 12/27/05 . ’T-Eﬁg—
58 Navy and Regulator Review 20 days | Wed 12/28/05 Tue 1/24/06 Il
59 Prepare Final Report 10 days Wed 1/25/06 Tue 2/7/06 Il
60 Submit Final Annual Year 3 GW Report 0 days Tue 2/7/06 Tue 2/7/06 ’ 217
Task — Summary ﬁ Rolled Up Progress NEENNGNG—G_
MCALF Bogue Figd Split Cvvvi oo Rolled Up Task — External Tasks e
Groundwater Monitoring Schedule
Date: Thu 6/12/03 Progress ISEENENNSEEN  Rolled Up Split e Project Summary  (——
Milestone ’ Rolled Up Milestone <>
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MCALF Bogue Field
Groundwater Monitoring

3 2004 2005 2006 2007 2008
ID | Task Name Work Days Start Finish @2lasja4jatjaziasiasjatiazjasadaijazlasla4aijaziasiadaiiazjasis
61 | Groundwater Monitoring, Year 4 90 days Mon 10/2/06 Fri2/2/07| : : : : i :
62 Field Sampling 3 days Mon 10/2/06 Wed 10/4/06
63 Chemical Analysis 22 days Thu 10/5/06 Fri 11/3/06
64 Data Validation 10 days Mon 11/6/06 Fri 11/17/06
65 Data Management 5days| Mon 11/20/06 Fri 11/24/06
66 Prepare Draft Report 20 days| Mon 11/27/06 Fri 12/22/06
67 Submit Draft Annual Year 4 GW Report 0 days Fri 12/22/06 Fri 12/22/06
68 Navy and Regulator Review 20days| Mon 12/25/06 Fri 1/18/07
69 Prepare Final Repont 10 days Mon 1/22/07 Fri 2/2/07
70 Submit Final Annual Year 4 GW Report 0 days Fri 2/2/07 Fri 2/2/07
71 | Groundwater Monitoring, Year 5 275 days Wed 10/3/07| Tue 10/21/08
72 First Quarter Year 5 Monitoring Event 60 days Wed 10/3/07| Tue 12/25/07
73 Field Sampling 3 days Wed 10/_3/07 Fri 10/5/07
74 Chemical Analysis 22 days Mon 10/8/07 Tue 11/6/07
75 Data Validation 10 days Wed 11/7/07 ] Tue 11/20/07
76 Data Management 5days| Wed 11/21/07| Tue 11/27/07
77 Prepare Quarterly Report 20days| Wed 11/28/07| Tue 12/25/07
78 Submit First Quarter Year Five Report Odays| Tue 12/25/07| Tue 12/25/07
79 Second Quarter Year 5§ Monitoring Event 65 days | Wed 12/26/07 Tue 3/25/08 !
80 Field Sampling 3days| Wed 12/26/07 Fri 12/28/07 "
Task I sy NP  Rolled Up Progress SRR,
MCALF Bogue Fistd split ., nmoedupTask N cxtermal Tasks
Groundwater Monitoring Schedule :
Date: Thu 6/12/03 Progress PENSESSNSMMES  RoledUpSpit . ... ProjectSummary {———y
Milestone L 2 Rolled Up Milestone > '
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MCALF Bogue Field
Groundwater Monitoring

3 2004 2005 2006 2007 2008
ID__ | Task Name Work Days Start Finish Q2la3ja4|atjazlas]adlailazlas[adaraziasiaslaiiazlaslaslaiazies[as
81 Chemical Analysis 22 days | Mon 12/31/07 Tue 1/29/08| : : : ' '
82 Data Validation 10 days Wed 1/30/08 Tue 2/12/08 ll
83 Data Management 10 days Wed 2/13/08 Tue 2/26/08
84 Prepare Quarterly Report 20 days Wed 2/27/08 Tue 3/25/08
85 Submit Second Quarter, Year Five Report 0 days Tue 3/25/08 Tue 3/25/08 ‘ 3/25
86 Third Quarter Year 5 Monitoring Event 60 days| Wed 3/26/08 Tue 6/17/08 E
87 ' Field Sampling 3 days Wed 3/26/08 Fri 3/28/08
88 Chemical Analysis 22 days Mon 3/31/08 Tue 4/29/08 %
89 Data Validation 10 days Wed 4/30/08 Tue 5/13/08 Il
90 Data Management 5 days Wed 5/14/08 Tue 5/20/08
91 Prepare Quarterly Report 20days| Wed5/21/08 Tue 6/17/08 %
92 Submit First Quarter Year Five Report 0 days Tue 6/17/08 Tue 6/17/08 . 617
93 Fourth Quarter Year 5 Monitoring Event 90 days| Wed 6/18/08| Tue 10/21/08 -’"
94 Field Sampling 3 days Wed 6/18/08 Fri 6/20/08
95 Chemical Analysis 22 days Mon 6/23/08 Tue 7/22/08 %
96 Data Validation 10 days Wed 7/23/08 Tue 8/5/08 I'l
97 Data Management 5 days Wed 8/6/08 Tue 8/12/08
98 Prepare Draft Annual Year Five Report 20 days| Wed 8/13/08 Tue 9/9/08 %
99 Submit Draft Annual Year Five Report 0 days Tue 9/9/08 Tue 9/9/08 ’lg
100 Navy and Regulator Review 20 days Wed 9/10/08 Tue 10/7/08 h
Task — Summary ﬁ Rolled Up Progress N
MCALF Bogue Fieid Split i ierieiiiieies, Rolled Up Task — External Tasks ” ]
Groundwater Monitoring Schedule
Date: Thu 6/12/03 Progress I Rolled Up Split i, Project Summary M
Milestone ’ Rolied Up Milestone <>
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MCALF Bogue Field
Groundwater Monitoring

2004 2005 2006 2007

: 3 2008
ID | Task Name Work Days Start Finish azfasfaslaijazlasiaslaijaziaalaslatjazlasiaslaiiazjasias Qﬂéz@ajg
101 Prepare Final GW Report 10days| Wed10/8/08{ Tue 10/21/08| ! : i : : f ll
102 Submit Final Annual Year 5 Report Odays| Tue10/21/08| Tue 10/21/08

N

MCALF Bogue Figd
Groundwater Monitoring Schedule
Date: Thu 6/12/03

Task
Split
Progress

Milestone

NN RN NN

4

Summary ’ h

Rolled Up Split

(RN NN NN NN NN

Rolled Up Milestone >

Rolled Up Progress NN

External Tasks s

Project Summary M
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APPENDIX J

VENDOR INFORMATION ON IN SITU ENHANCED
BIOLOGICAL TREATMENT



13245 Ladybank Lane
Oak Hill, VA 20171
703.834.5566

Fax 703.834.7553

1345 Garner Lane, #150
Columbia, SC 29210
803.798.4377

Fax 803.798.4378

www.pha-er.com

MAGNUS TECHNOLOGY

PHA ENVIRONMENTAL RESTORATION’S
BioLoGic AL DEBRADATIDNV METHOQD

PHA has developed proprietary technologies and expertise in the areas of microbiology,
nutrition chemistry, flow dynamics, systems design and operations directed towards
environmental restoration. Pha has proven and commercialized a technology that due to its
broad adaptability and effectiveness is truly “state of the art”, Multiple Application Gas
Nutrient System (Magnus).

Magnus technology has proven to successfully remediate:

Gasoline, Diesel Fuel, Creosote, Chlorinated Solvents And Other Voc’s
(BTEX, PAH’s, EDB, TCE, DCE, PCE, TPH, MTBE)

‘The predictability of Magnus and the experience of phA allow it to successfully complete

pay for performance, or firm fixed price contracts.

As a technology implementer phA has played a vital role in award winning teaming
efforts’. phA remediation techniques not only provide a safe and cost effective solution,
they can be implemented with relatively no disruption of operations on-site. Magnus, in
situ bioremediation is ideal for use under buildings, highways, runways, or anywhere
excavation is impractical or undesirable.

Overview: Magnus Technology

Magnus Bioremediation is an emerging treatment technology that can quickly restore
contaminated property. Magnus Bioremediation technology uses microorganisms to
destroy hazardous contaminants or to convert them to harmless forms. Magnus provides a
means of introducing vapor phase nutrients to stimulate growth of naturally occurring
indigenous microorganisms. Since in situ bioremediation technology is based on
biological destruction of the contaminants at the site, risks associated with handling,
transporting, treating, and storing contaminated residuals are avoided. Thisisa
significant reduction of risk to workers and to the public. Magnus has been proven in
large and small-scale cleanup of groundwater and soil contamination. The science and
engineering behind Magnus has produced a system that rapidly achieves groundwater
standards (closure) with broad applicability across a variety of contaminants of concern
(COC’s).




Physically, Magnus can be generalized as a system of nutrients, chemical agents, injection
wells, mixing, metering and timing equipment. But the art of Magnus is its ability to be
adaptable and customizable throughout the of remediation process; from the targeting of
COC’s, to system deployment options, to precise nutrient/agent delivery. Magnus is an
adjustable and flexible process.

Treating groundwater and soil with single system implementation Magnus Bioremediation
works with natural aerobic and co-metabolic processes to stimulate the growth of naturally
occurring microbes. The microbes or the enzymes they produce then break down and
remove the contaminants from the soil and groundwater by degradation. By applying the
selected nutrients and carbon sources in a gas or vapor phase the problems associated with
well fouling, limited radius of influence and other limitations are eliminated. All of the
nutrient and carbon sources used by phA are benign and have been approved for
underground injection and generate no hazardous waste products. The production and
controlled use of nutrients and other agents in vapor form provide increased diffusion and
binding, thus resulting in more consistent and controlled degradation. The significantly
greater area of influence afforded by the Magnus system over liquid injection or oxidant
injection means less site disruption, fewer wells, and a controlled nutrient application.
Broad selection of customizable nutrient, agents and carbon source combinations allows
single system deployments holds true even on sites with mixed contaminates.

PhA has developed specific Magnus application methodologies:

Magnus,.  Aerobic pathways: hydrocarbons, BTEX, and the lower chlorinated
Magnuscy  Co-metabolic pathways: TCE, MTBE
Magnusgp Reductive Dechlorination: PCE
Magnusco Chemical Oxidation: an adjunct for highly recalcitrant compounds.
(BAP, phynol ether)
Magnusggs Surfactant Enhanced Solubilization: high soil binding compounds (PAH’s)

These processes can be applied in combination or singularly to optimize site remediation.
Magnus has been implemented in lithologies ranging from sand to dense clays (10
Scm/sec) to fractured bedrock.

Magnus technology has many benefits over traditional and competing remediation
technologies:

« There is no requirement to extract, treat and dispose groundwater as with
traditional “pump and treat” systems.

« There are no contaminants released to the atmosphere.

« The materials used are benign; therefore there is no concern of further
contamination or harm.

« This is a biological system, there is less potential for “rebound” of contaminant
concentrations than with physical treatment methods.

« Magnus® bioremediation is completed in shorter time frames than traditional
remediation technologies.




« Magnus remediates to drinking water standards in less than half the time of
traditional methods

« Magnus allows corrective action to less than 1 ppb (Undetectable levels), rather
than to 1000ppb, as is common through the other remediation techniques in a
heterogeneous environment.

« Use of Magnus does not preclude the use of other approaches and can a modified to
work in tandem or in sequence.

« Magnus In situ bioremediation is more cost effective than baseline technologies (soil
vapor extraction and groundwater pump-and-treat.

« PhA has consistently been selected to correct and complete sites where Pump and Treat,
SVE, Air Sparging or Bioventing are under performing.

PhA is currently conducting research and bench scale testing of the Magnus system to
provide effective remediation solutions to additional contaminates, including: PCB's,
MGP sites, Formaldehyde, Pesticides, Metals, Nitrates, 1,1,2,2 tetrachloroethane,
Dowtherm, and Carbon tetrachloride.

PHA IS COMMITTED TO SOLVING YOUR CONTAMINATED SITE
PROBLEMS, ON TIME AND WITHIN BUDGET.

*Award from Consulting Engineers of South Carolina



Multiple Application Gas Nutrient System (Magnus): An Innovative and Flexible Delivery
System for Multi-Method in situ Enhanced Bioremediation .

Multiple Application Gas Nutrient System (Magnus) isan in situ enhanced
bioremediation technology utilizing an innovative gas and vapor delivery system and custom
treatment protocols to achieve reduction of contaminants to below groundwater standards.
Through the use of gas and vapor phase treatment constituents, Magnus systems are able to treat
both groundwater and soil (vadose zone) contamination from a single implementation.
Treatment constituents provide the environment necessary for the indigenous microorganism
populations to rapidly grow and utilize hydrocarbons as a food source.

Several Magnus methodologies are available from a single delivery system.

Magnus,g utilizes direct aerobic oxidation to degrade contaminants such as
hydrocarbons, low weight polycyclic aromatic hydrocarbons, and lower chlorinated
hydrocarbons (DCE, VC).

Magnuscy utilizes indirect, or co-metabolic, aerobic oxidation to degrade contaminants
such as the higher chlorinated hydrocarbons (TCE), MTBE, and to supplement treatment for low
hydrocarbon concentrations.

Magnusgp utilizes anaerobic, reductive dehalogenation to degrade contaminants resistant
to aerobic degradation, such as highly chlorinated hydrocarbons (PCE, CT).

The integration of Magnus in a single system allows rapid implementation of multiple
treatment methodologies for mixed contaminant plumes. Magnus systems are customized for
each site, and are usually self-contained in a small, tow-behind trailer. Treatment injection is
usually performed by installation of 2 in. to % in. wells, or, in the case of system conversions,
existing wells not needed for other purposes may be retrofitted for injection. Magnus utilizes gas
and vapor injection, so fewer wells are needed than for liquid or slurry injection technologies.
Typical radius of influence for Magnus injection is 30-35 feet.

Magnus systems have been selected for deployment on several sites that had previously
been undergoing treatment with alternative technologies, such as Pump and Treat and Air-
Sparging. In these cases, the existing technology had reached a treatment plateau, and persistent,
low levels of contamination above groundwater standards remained. Data for a site conversion
at NAS Jacksonville demonstrated Benzene reduced from 650 ug/l to BDL, and MTBE reduced
from 110 ug/l to <2 ug/l, in 9 months. Simple implementation, combined with rapid cleanup
technologies, makes Magnus a very cost effective solution to treatment campaigns that have
“flat-lined”. '

Magnus systems have also been successfully deployed on sites with high concentrations
of contaminants in both soil and groundwater.

Selective data for a site after 3 months of treatment demonstrated Benzene reduced from
30,000 ug/l to <5 ug/l, Toluene reduced from 30,400 ug/l to <5 ug/l, MTBE reduced from 6,570
ug/l to <5 ug/l, and EDB reduced from 1,250 ug/1 to <5 ug/l.

Selective data from a creosote/diesel site treated for 12 months demonstrated total diesel
- range organics reduced from 14,800 mg/kg to 115 mg/kg, Naphthalene reduced from 6,400
mg/kg to 2 mg/kg, and Benzo (A) Pyrene reduced from 55 mg/l to 0.76 mg/kg.

Sites where Magnus has been employed include operating and abandoned commercial
fuel storage/transfer sites, Naval Air Stations, Air Force bases, and a creosote dipping facility.



MAGNUS Remediation Summary
Darlington, South Carolina
Abandoned Creosote Pit

{ Closed Site

MAGNUS,. Start Date: April, 1997
MAGNUS,. Shut Down Date: June, 2000
MAGNUScpM Start Date: October, 1998
MAGNUScM Shut Down Date: June, 1999

Contaminants of Concern: Assorted Volatile Organic Carbons (VOC)
Polycyclic Aromatic Hyrocarbons (PAH)
Diesel Fuel (DRO)

Soil: Sand and Clayey Sand to 20 ft.
Clay below 20 ft. BGS

Highest Starting Concentration: Representative compounds:
Naphthalene (VOC) 6,400 mg/kg
Fluoranthene 720 mg/kg
Pyrene 430 mg/kg
Benzo (A) Pyrene 55 mg/kg
Naphthalene 1,000 mg/kg
Anthracene 240 mg/kg
Phenanthrene 1,100 mg/kg
Fluorene 540 mg/kg
DRO 14,800 mg/kg

Status: Site is closed.

Site Characteristics:

The Darlington County Prison Farm creosote dipping facility ceased operations in 1984. The
timber dipping pit, which was 63 ft. long, 5 ft. wide, and 5 ft. deep, was lined with metal and
surrounded by a concrete pad used to hold curing timber. During use, the pit contained a mixture
of creosote and diesel. Phase [ and Il surveys revealed that the soil and groundwater
contamination extended from the former pit towards a near-by swamp over an area
approximately 300 ft. long by 180 ft. wide. Depth to ground water ranged from approximately
16 ft. near the former pit to 1 ft. or less near the swamp. The identified contaminants are
extremely complex, and may be characterized as primarily polycyclic aromatic hydrocarbons
(PAH, the constituents of creosote), and Diesel that was used as a carrier and thinning agent.
Additionally, the PAH contamination is stratified throughout the vadose zone, with the higher
concentrations found deeper in the soil, although lower concentrations are found in the
groundwater. The majority of the Diesel contamination is found at the groundwater interface at
approximately 16 ft. BGS.



MAGNUS Remediation Summary
Darlington, South Carolina
Abandoned Creosote Pit

Remediation History:

The site was abandoned in 1991, and the pit excavated to remove the contaminated soil. The
amount removed (3,800 cubic yards) far exceeded estimates, and the soil was subsequently
returned to the excavation site.

MAGNUS Remediation Design:

The MAGNUS system designed for this site was housed in a small wood shed built on site. The
shed houses an air blower; treatment constituents; and the controls, valves and manifolds to
deliver the nutrient mixture to the appropriate wells as determined by the injection protocol.
Eight injection wells were installed, each with estimated ROI of 30-35 ft.

MAGNUS Remediation Operation:

The MAGNUS 4, system went into operation in April, 1997 in an “air only” mode. The first
sampling event in August, 1997 revealed that the soil was nutrient limited, and permission was
granted to initiate the full nutrient delivery mode in September, 1997. Following two more
sampling events, MAGNUScy was introduced in October, 1998 to remediate the recalcitrant
PAH constituents. The MAGNUS,, system was shut down in July, 2000.

Remediation Results:

Remediation results for PAH degradation in both soil and groundwater were significant by the
June/August 1998 soil and groundwater sampling events. Almost all PAH contaminants were
reduced to levels below Site Specific Target Levels (SSTL), over 95% of the contaminants had
been degraded, and the Diesel constituent was entirely degraded. Sampling performed in June,
1999 demonstrated that in the groundwater, no established maximum contamination levels are
exceeded. Soil samples taken from the worst-case “hot spot” demonstrated only one constituent
that exceeded SSTL. Sampling in June/July 2000 demonstrated residual, low level PAH in the

vadose zone.

Comments:
A risk based analysis was conducted t6 demonstrate that the current levels of PAH should be

protective of the environment at this specific site. The site is closed.
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A MHSY i wees o
proved their scores over 2002.
West Carteret High School
posted the highest scores in the
school’s history, with a com-
bined score of 1040, which is
14 points above the national
average and 39 points above
the state average.

West Carteret’s scores are
based on 150 students, or 72.5
percent of the Class of 2003.

East Carteret High School
increased by 9 points, from 961
to 970. The score is 31 points
below the state average, and
were the lowest of the three
high schools.

East Carteret’s scores were
based on 68 swdents, or 51.5
percent of the Class of 2003
taking the test.

Dr. Lewis said, “Personnel
at East Carteret continue to
examine student preparation
and factors that will contribute
to better SAT outcomes for
students.”

Croatan High students in-
creased by 13 points, from

pared to 493 [he previous yua.
The school posted a 507 math
score compared to 511 the pre-
vious year. ’

SAT scores are based on a
self-selected sample of students

who elect to take the test for:

college admission purposes,
and vear-to-year fluctuations

are common, according to Dr.

Lewis.

“In fact, the College Board
reports that over half of all high
schools experience verbal or
math score changes of at least
10 points from one year to the
next,” he said. “For this reason,
it is best to view score changes
over a period of several years.”

Dr. Lewis said ways to help
improve student performance
on SATs include focused in-
struction, teaching students
how to think, stressing chal-
lenging coursework as the

tion, and sefting high expecta-
tions for students across grade
levels. :

Superfund Section
401 Oberlin Road

(919) 733-2801 x340

PUBLIC NOTICE
NOTICE CONCERNING APPROVAL OF THE CORRECTIVE
ACTION PLAN (CAP) FOR SITE 29, CRASH CREW BURN PIT
MARINE CORPS AUXILIARY LANDING FIELD MCALF)
: BOGUE, NC
CARTERET COUNTY, NORTH CAROLINA

In accordance with 154 NCAC 2L .0114, public notification is hereby
given of the receipt of a request for approval by the North Carolina
Division of Waste Management of a Corrective Action Plan (CAP) for
the above referenced site. The Corrective Action Plan proposes:

+ To utilize the natural process of degradation and attenuation as a
method to cleanup petroleum-contaminated groundwater 1o
standards established in 15A NCAC 2L.202, and

» To utilize excavation to remove petroleum-contaminated soil to
the soil 10 groundwater maximum contaminant concentration
above the groundwater table.

If you would like to examine the site Corrective Action Plan, please
contact Mr. Ken Cobb of the Environmental Affairs Departiment at
MCAS Cherry Point. Mr. Cobb may be contacted by telephone at (252)
466-5376 during normal weekday business hours.

In addition, Mr. George Lane of the NC DENR Raleigh Office has the
Corrective Action Plan along with other site information on file and
available for public view. You may arrange to review this information by
contacting the regional office listed below.

Any wrilten comments concerniag this approval should be submitted
within 30 days of the date this notice is posted.

North Carolina Department of Environment
and Natural Resources

Aitn: Mr. George Lane
Raleigh, North Carolina 28605

Raleigh Office Staff may be contacted during normal weckday
business hours to answer questions Of afrange an appointment {0 review
the information on file pertaining to this action.
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UNITED STATES MARINE CORPS

MARINE CORPS AIR STATION
PSC BOX 8003
CHERRY POINT, NORTH CAROLINA 28533-0003
5090/14000
LN

August 20, 2003

CERTIFIED MAIL (7000 1530 0005 9294 3251)
RETURN RECEIPT REQUESTED

Mary Ann Hinshaw -
County Manager
Carteret County
Courthouse Square
‘Beaufort, NC 28516

s SUBJECT: NOTICE CONCERNING
APPROVAL OF THE CORRECTIVE ACTION
PLAN (CAP) FOR SITE 29, CRASH CREW
BURN PIT, MARINE CORPS AUXILIARY
LANDING FIELD {(MCALF), BOGUE,
NORTH CAROLINA, CARTERET COUNTY

Dear Ms. Hinshaw:

This letter is being provided to inform you that the North
Carolina Department of Environment and Natural Resources (NC
DENR) has granted Marine Corps Air Station, Cherry Point's
request for approval of the Corrective Action Plan (CAP) at the
subject site. Because the property you own, control, or occupy
is located contiguous to MCALF, Bogue, the State's rules
governing groundwater classification and standards (15A NCAC 2L
.0114) require that you be informed of the subject activities.

The subject Correction Action Plan will utilize the natural
process of degradation and attenuation as a method to cleanup
petroleum-contaminated groundwater to standards established in
15A NCAC 2L.202 and utilize excavation to remove petroleum-
contaminated soil to groundwater maximum contaminant
concentration above the groundwater table.

If you would like additional information related to the
subject Correction Action Plan, please contact Mr. Ken Cobb of
the Environmental Affairs Department at MCAS Cherry Point. Mr.
Cobb may be contacted by telephone at (252) 466-5376 during
normal weekday business hours.
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5090/14000
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August 20, 2003

In addition, Mr. George Lane of the NC DENR Raleigh office
has the Corrective Action Plan along with other site information
on file and available for public view. You may arrange to

review this information by contacting the regional office listed
below.

Any written comments concerning this approval should be
submitted within 30 days of the date this letter was issued.
Please send written comments to the following address:

North Carolina Department of
Environment and Natural Resources
. Superfund Section
Attn: Mr. George Lane
401 Oberlin Road
Raleigh, North Carolina 28605
(919)733-2801 x340

- Raleigh Office Staff may be contacted during normal weekday
business hours te answer questions or arrange an appointment to
review the information on file pertaining to this action. .
Notification of approval of this Corrective Action Plan is also
being made by certified mail to the Mayor of Bogue, North
Carolina, and the Carteret County Manager. Additionally, a

notification of this action will be posted in the Carteret Tlmes‘
newspaper.

Sincérely,-J.;s:;“¢n

Yy dlrectlon of the
Commanding General

Copy to:
Public Affairs Officer
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& Complete items 1, 2, and 3. Also complete
item 4 if Restricted Delivery is desired.

® Print your name and address on the reverse
50 that we can return the card 10 you.

® Attach this card o the back of the mailpiece,
or on the front if space permits.
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MARINE CORPS AIR STATION
PSC BOX-8003 .
CHERRY POINT, NORTH CAROLINA 28533-0003

5090/14000
LN
August 20, 2003

CERTIFIED MAIL (7000 1530 0005 9294 3244)
RETURN RECEIPT REQUESTED

J. T. Garrett

Director,

Carteret County Health Department
Courthouse Square

Beaufort, NC 28516

=l . : SUBJECT: NOTICE CONCERNING
APPROVAL OF THE CORRECTIVE ACTION
PLAN (CAP) 'FOR SITE 29, CRASH CREW
BURN PIT, MARINE CORPS AUXTILIARY
LANDING FIELD (MCALF), BOGUE,
NORTH CAROLINA, CARTERET COUNTY

Dear Mr.~Garrettf

Thls letter is belng prov1ded to 1nform you : that the North
Carolina Department of Environment and Natural Resources (NC
DENR) has granted Marine Corps Air Station, Cherry Point's
request for approval of the Corrective Action Plan (CAP). at. the -
subject site. Because the property you own, control, or occupy
is located contiguous to MCALF, Bogue, the State's rules
governing groundwater.class;flcatlon.and,standards:iiSAuNCACAZLiw
.0114) require that you.be informed of the subject -activities: .-

The subject Correction Action Plan will utilize the natural

.process of degradation and attenuation as a method to cleanup

petroleum-contaminated groundwater to standards established in-
15A NCAC 2L.202 and utilize excavation to remove petroleum~ a
contaminated soil to groundwater maximum contaminant
concentration above the groundwater table.

If you would llke addltlonal information related to the
subject Correction Action Plan, please contact Mr. Ken Cobb of
the Environmental Affairs Department at MCAS Cherry Point. Mr.
Cobb may be contacted by telephone at (252) 466-5376 durlng
normal weekday business hours.
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In addition, Mr. George Lane of the NC DENR Raleigh office
has the Corrective Action Plan along with other site information
on file and available for public view. You may arrange to

review this information by contacting the regional office listed

below.
oncerning this approval should be

f the date this letter was issued.
e following address: .

Any written comments ¢

"submitted within 30 days o
Please send written comments to th

North Carolina Department of
Environment and Natural Resources

,\\5‘11";_‘

I *  Superfund Section

et
+

N

Attn: Mr. George Lane

401 Oberlin Road -
Raleigh, North Carolina 28605

(919)733~2801 x340

be contacted during normal weekday - -
tions.or arrange an appointment to -
ining to this'aCtiqﬁ, ‘ “..,._
n Plan is also -~

_Raleigh Office Staff may
wbusiness,hours‘-j:o‘-answe‘r ques
review the information on file perta
Notification of approval of this Corrective Action
being made by certified mail to the Mayor of Bogue, North. -
Carolina, and the Carteret County Manager. Additionally, a -
notification of this action will be posted in the Carteret  Times:

_.%..Sincerely,::

s
I
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3 Agent
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UNITED STATES MARINE CORPS
MARINE CORPS AIR STATION :

PSC BOX 8003 :

CHERRY POINT, NORTH CAROLINA 28533-0003

5090/14000
LN
August 20, 2003

CERTIFIED MAIL (7000 1530 0005 9294 3268)
RETURN RECEIPT REQUESTED

Mayor Harold Shipp
Town of Bogue
P.0O. Box 22658
Swansboro, NC 28584

SUBJECT: NOTICE CONCERNING

. APPROVAL OF THE CORRECTIVE ACTION

e PLAN (CAP) FOR SITE 29, CRASH CREW
BURN PIT, MARINE CORPS AUXILIARY
LANDING FIELD (MCALF), BOGUE,
NORTH CAROLINA, CARTERET COUNTY

]

Dear Mr. Shipp:

This letter is belng provided to inform you that the North
Carolina Department of Environment and Natural Resources- (NC-
DENR) has granted Marine Corps Air Station, Cherry Point's
request for approval of the Corrective Action Plan (CAP) at the
subject site. Because the property you own, control, or occupy
is located contiguous to MCALF, Bogue, the State's rules
governing groundwater classification and standards (15A NCAC 2L
.0114) require that you be 1nformed of the subject act1v1t1es.w”_

The subject Correction Action- Plan w111 utlllze the natural
process of degradation and attenuation as a method to ‘cleanup
petroleum~contaminated groundwater to standards established in
153 NCAC 2L.202 and utilize excavation to remove petroleum-
contaminated soil to groundwater maximum contaminant
concentration above the groundwater table.

If you would like additional information related to the
subject Correction Action Plan, please contact Mr. Ken Cobb of
the Environmental Affairs Department at MCAS Cherry Point. Mr.
Cobb may be contacted by telephone at (252) 466-5376 during
normal weekday business hours.
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In addition, Mr. George Lane of the NC DENR Raleiéh_officé'
has’ the Corrective Action Plan along with other site information

North Carolina Department of
Environment and Natural Resources
. Superfund Section
Attn: Mr. George Lane
401 Oberlin Road -
Raleigh, North Carolina 28605
(919) 733-2801 %340 E

AT

- Raleigh Office Stafsf may be contacted during norﬁal]weekdéy'
buSiness,hours,tcfanswer.questions OT arrange an appointment to

review the information onifile.pertaining't0‘this'§ctiont7h,u '
Notifigqtionfoﬁ‘ﬁﬁprpval‘of'this Corrective ActiOn‘PlanfisfalSo”

being made by certified mail to the Mayor of Bogue,;Nbrthg'ﬂ_:ﬂ
Carolina, and the Carteret County Manager. Additionally, 3

notification of.this action wiil be posted in the,Carterethime§;

‘newspaper. -

f&;;sincerelyiiﬁﬁ Z

Pgbliq”Affaifs{Qtfiqe:1 4ﬁ_“4;f;
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MARINE CORPS AIR STATION
PSC BOX 8003 3
CHERRY: POINT, NORTH CAROLINA 28533-0003

5090/14000
LN
August 20, 2003

CERTIFIED MAIL (7000 1530 0005 9294 3268)
RETURN RECEIPT REQUESTED

Mayor Harold Shipp
Town of Bogue
P.O. Box 2258
Swansbore, NC 28584

: SUBJECT: NQOTICE CONCERNING ~

A .. APPROVAL OF THE CORRECTIVE ACTION

s PLAN (CAP) FOR SITE 29, CRASH CREW
BURN PIT, MARINE CORPS AUXILIARY
LANDING FIELD (MCALF), BOGUE,
NORTH CAROLINA, CARTERET COUNTY

Dear Mr. Shipp:

This letter is being provided to inform you that the North
Carolina Department - ‘of Environment and Natural Resources- (NC-- e
DENR) has granted Marine Corps Air Station, Cherry Point's i
request for approval of the Corrective Action Plan (CAP) at the’
subject site. Because the property you own, control, or occupy
is located contiguous to MCALF, Bogue, the State's rules
governing groundwater classification and standards (15A NCAC 2L
-0114) require that you be informed of the subject act1v1t1es.r“_

The subject Correction Action Plan Wlll utlllze the natural
process of degradation and attenuation as a method to- cleanup
petroleum-contaminated groundwater to standards established in
15A NCAC 2L.202 and utilize excavation to remove petroleum-
contaminated soil to groundwater maximum contaminant
concentration above the groundwater table.

If you would like additional information related to the
subject Correction Action Plan, please contact Mr. Ken Cobb of
the Environmental Affairs Department at MCAS Cherry Point. Mr.
Cobb may be contacted by telephone. at (252) 466-5376 during
normal weekday business hours. ‘
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In addition, Mr. George Lane of the NC DENR Ralelgh Offlce
has the Corrective Action Plan along with other site information
on file and available for public view. . You may arrange to
review this information by contacting the regional office listed
below.

Any written comments concerning this approval should be

'submitted within 30 days of the date this letter was issued.

Please send written comments to the following address:

North Carolina Department of
. Environment and Natural Resources
- Superfund Section
Attn: Mr. George Lane
401 Oberlin Road
Raleigh, North Carolina 28605
(919)733 -2801 x340

Ralelgh Office Staff may be contacted during normal weekday :
business hours (o' answer questlons or arrange an app01ntment to E

Vrev1ew the ‘information on file pertaining to this’ actlon.v

Notlflcatlon of’ approval of this Corrective Action Plan is also
being made by certified mail to the Mayor of Bogue,. North
Carolina, and the Carteret County Manager. Addltlonally,
notification of.this action will be posted in the Carteret Tlmes;

'u:y‘directioﬁibfffhf
~ Commanding General

Copy tO’ >‘_ ‘., ‘ : .’ ERDRE
Publlc Affalrs Offige:1 €_ﬁ,V;,;+
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