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SECTION 1

Introduction

Camp Geiger is part of the Marine Corps Base (MCB), Camp Lejeune complex and is home
to the Marine Corps School of Infantry for all Marines recruited through the Eastern
Recruiting Region. Camp Geiger is located in the northwest section of MCB, Camp Lejeune.
Approximately 20,000 Marines are trained at Camp Geiger every year.

Camp Geiger was one of the six investigation areas evaluated as part of the basewide vapor
intrusion evaluation at MCB Camp Lejeune that took place from September 2007 to March
2009. The evaluation was performed in accordance with the Vapor Intrusion Evaluation
Work Plan (CH2M HILL, 2008a). Buildings of interest at Camp Geiger were selected for
Phase I sampling according to the process detailed in the Work Plan.

Three Installation Restoration (IR) sites (Site 35, Site 89, and Site 93) were retained for
further evaluation of vapor intrusion pathways in the Camp Geiger area. Constituents of
concern in Camp Geiger include chlorinated solvents and petroleum compounds.

The following sections provide information on the investigation methods, the data obtained,
and the conclusions and recommendations of the vapor intrusion evaluation at Camp
Geiger.
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SECTION 2

Investigation Methods

2.1 Phase | Sampling Event

As described in the Vapor Intrusion Evaluation Work Plan (CH2M HILL, 2008a), nine
buildings of interest were identified in Camp Geiger for data collection during Phase I.
Eight of these buildings are located within 100 feet (ft) of a shallow groundwater well with
one or more exceedances of the site-specific groundwater-to-indoor-air screening levels.
One building is located within 100 ft of a monitoring well with previously observed non-
aqueous phase liquid (NAPL). Phase I samples collected in the Camp Geiger investigation
area were located near IR Sites 35, 89 and 93.

Sample collection procedures have been provided in Volume 1.

2.1.1 Phase | Sample Locations

Sample locations from the Phase I sampling event are shown in Figures V6-1 through V6-3.
The field data sheets associated with the samples collected are provided in Appendix V6-A.
The chain of custody records (COCs), which log the samples collected, are provided in
Appendix V6-D.

Nine groundwater grab (GW), nine soil gas (SV), six subslab (SG), six indoor air (IA) and
two outdoor air (OA) samples were collected in the Camp Geiger area during Phase I.
Quality control samples were also collected in accordance with Section 2.7 of the Field
Sampling Plan (FSP) (CH2M HILL, 2008b).

Table V6-1 lists the Phase I samples that were proposed in the Work Plan and the deviations
that occurred.

There were several minor deviations to the Work Plan during the Phase I sampling event.
Three outdoor air samples were proposed for the Camp Geiger investigation area, but only
two of the three were successfully collected. All three proposed outdoor air samples were
only up to 2,400 ft apart; therefore, results from the two outdoor air samples successfully
collected were assumed to be representative outdoor air samples for the Camp Geiger
investigative area.

2.2 Phase Il Sampling Event

Of the nine buildings sampled at Camp Geiger during Phase I, four were retained for

Phase II sampling in accordance with the procedures described in Volume 1, Section 2, and
the details provided in the refined conceptual site models for the buildings of interest
provided in Section 4. The four buildings retained for Phase II sampling had exceedances in
groundwater or soil gas. Samples collected in Camp Geiger were located near IR Site 35.

Sample collection procedures are provided in Volume 1.

2-1
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TABLE V6-1
Phase | Sampling Summary
Camp Geiger, MCB Camp Lejeune, North Carolina

Site Sample Sample
Name Bldg Type Sample ID Collected (Y/N) Deviations
SG IR35-SG05-08B Y —
1A IR35-1A05-08B Y —
G480 SG IR35-SG06-08B Y —
1A IR35-1A06-08B Y —
OA IR35-OA03-08B N Not collected
GW IR35-1S01-GW-08-09-08B Y —
G521 | sv IR35-1S01-SV-XX-XX-08B N Groundwater too shallow (6 ft
below ground surface [bgs])
GW IR35-1S02-GW-09-10-08B Y —
Site 35 | G530
SV IR35-1S02-SV-05-06-08B Y —
G531 GW IR35-1S03-GW-09-10-08B Y —
SV IR35-1S03-SV-XX-XX-08B N Groundwater too shallow (5 ft bgs)
G531/ | GW IR35-1S04-GW-08-09-08B Y —
G532 | sv IR35-1S04-SV-XX-XX-08B N Groundwater too shallow (5 ft bgs)
GW IR35-1S05-GW-09-10-08B Y —
G532/ | SV IR35-1S05-SV-05-06-08B Y —
G533 | gw IR35-1S06-GW-10-11-08B Y —
SV IR35-1S06-SV-05-06-08B Y —
SG IR89-SG01-08B Y —
1A IR89-1A01-08B Y —
OA IR89-OA01-08B Y —
TC860 | SG IR89-SG02-08B Y —
1A IR89-1A02-08B Y —
SV IR89-1S10-SV-04-05-08B Y —
SV IR89-1S11-SV-04-05-08B Y —
Site 89 SG IR89-SG03-08B Y —
1A IR89-1A03-08B Y —
OA IR89-OA02-08B Y —
TC864 SG IR89-SG04-08B Y —
1A IR89-1A04-08B Y —
SV IR89-1S11-SV-04-05-08B Y —
SV IR89-1S12-SV-04-05-08B Y —
GW IR93-1S07-GW-12-13-08B Y —
SV IR93-1S07-SV-07-08-08B Y —
Site 93 G930 GW IR93-1S08-GW-12-13-08B Y —
SV IR93-1S08-SV-07-08-08B Y —
GW IR93-1S09-GW-12-13-08B Y —
SV IR93-1S09-SV-06-07-08B Y —

The sample ID naming convention for SV samples indicates the sample depth interval; the two sets of two digit
numbers following SV is the sample depth interval. Shallow samples are considered those between 0-6ft bgs; deep
samples are considered those intervals that exceed 6 ft bgs. Example: SWMU360-1S10-SV-13-14-08B indicates this
soil gas sample was collected between 13 and 14 ft bgs and is therefore a deep soil gas sample.
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2.21 Phase Il Sample Locations

Sample locations from the Phase II sampling event are shown in Figure V6-4. The field data
sheets associated with the samples collected are provided in Appendix V6-A. The COCs,
which log the samples collected, are provided in Appendix V6-D.

Six subslab soil gas (sample type —SG) were collected at Camp Geiger during the Phase II
field event. Quality control samples were collected in accordance with Section 2.7 of the FSP
(CH2M HILL, 2008b). Additional information regarding the quality control samples is
provided in Section 3.

The air samples listed in Table V6-2 were collected during the Phase II field event.

TABLE V6-2
Phase Il Air Sampling Summary
Camp Geiger, MCB Camp Lejeune, North Carolina

Sample Sample
Site Name Bldg Type Sample ID Collected (Y/N) Deviations
SG IR35-SG08-08C Y —
G531
SG IR35-SG09-08C Y —
SG IR35-SG10-08C Y —
Site 35 G532
SG IR35-SG11-08C Y —
SG IR35-SG12-08C Y —
G533
SG IR35-SG13-08C Y —

One minor deviation to the Work Plan occurred during the Phase Il sampling event; sample
IR35-SG07-08C, which was proposed for Building G530, was not collected because the first
floor of this building is a small utility closet that is kept locked and is unoccupied.
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SECTION 3

Quality Assurance

The data quality evaluation assesses the effect of the overall analytical process on the
“availability” of the analytical data. “ Availability” in this context refers to whether results
can be used by the project team based on the results” analytical soundness: if a result is
analytically sound, it is available for use by the project team.

Evaluation of laboratory performance is a check for compliance with the method
requirements. Additionally, an independent, third-party validator conducted a review of
the laboratory data to assess whether the analytical methods were within required control
limits at the time of analysis. Evaluation of potential matrix interferences involves the
review of several areas of results, including surrogate spike recoveries, matrix spike
recoveries, and duplicate sample results.

The data evaluation and validation is a multi-tiered process. The process begins with an
internal laboratory review, continues with an independent review by a third-party
validator, and ends with an overall review by the Navy contractor project chemistry team.
While only the data validator is allowed to apply qualifiers to the data, the process provides
a medium for essential communication between the laboratory, validator, and project team,
and allows for data quality to be thoroughly evaluated. Details of the data quality
evaluation are presented in Appendix V6-B.

All data collected in support of Phase I and Phase II sampling events are found to be of
exceptional quality. No data were rejected due to quality assurance/quality control
(QA/QC) deficiencies, and all data are available for use by the project team.
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SECTION 4

Vapor Intrusion Evaluation Results and
Conclusions

The purpose of this section is to present the results and conclusions for the vapor
investigation results collected during Phases I and II at Camp Geiger. Tables V6-3 through
V6-8 present a summary of the results from Phase I groundwater, shallow soil gas, deep soil
gas, subslab soil gas, and indoor air and outdoor air samples. Figures V6-1 through V6-3
present the Phase I sample locations.

Table V6-9 summarizes the results from the Phase II subslab soil gas samples. Figure V6-4
presents the Phase II sample locations.

The text tables (V6-13 through V6-21) present the constituents that exceeded the screening
levels. The other tables (V6-3 through V6-9) include only constituents that were detected in
at least one sample of each sample type in the investigation area during that phase of
investigation. The raw laboratory data tables are provided in Appendix V6-E.

4.1 Outdoor Air

Outdoor air samples were collected during Phase I for comparison with indoor air
concentrations in order to evaluate the potential influence of outside air on the indoor air
quality. Table V6-8 (Phase I) presents the outdoor air results. Outdoor air samples were not
collected during Phase II because indoor air samples were not collected. The maximum
concentrations for each constituent which was detected in at least one outdoor air sample
are presented in Table V6-10.

The following outdoor air samples were collected during Phase I:

o IR89-OA01-08B was collected near Building TC860
e IR89-OA02-08B was collected near TC864

TABLE V6-10
Maximum Concentrations Detected in Outdoor Air
Camp Geiger, MCB Camp Lejeune, North Carolina

Phase |
Max Detect
Detected Constituents in Outdoor Air (ppbv)
1,1,1-Trichloroethane 0.056J
1,1,2,2-Tetrachloroethane 0.17J
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-13) 0.086J
1,1-Dichloroethene 0.11J
cis-1,2-Dichloroethene 6.9
trans-1,2-Dichloroethene 1.9
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TABLE V6-10
Maximum Concentrations Detected in Outdoor Air
Camp Geiger, MCB Camp Lejeune, North Carolina

Phase |
Max Detect

Detected Constituents in Outdoor Air (ppbv)
1,4-Dichlorobenzene 0.12J
2-Butanone (methyl-ethyl-ketone [MEK]) 2.4
2-Hexanone 0.15J
4-Methyl-2-pentanone (methyl isobutyl ketone 0.39J
[MIBK])
Acetone 22
Benzene 0.33
Carbon disulfide 1.1
Carbon tetrachloride 0.12J
Chloroform 0.042J
Chloromethane 1.2
Cyclohexane 0.08J
Dichlorodifluoromethane (Freon-12) 0.68
Ethylbenzene 0.27
Isopropylbenzene 0.95
Methylene Chloride 2.1
Tetrachloroethene (PCE) 0.11J
Toluene 0.93
Trichloroethene 0.53
Trichlorofluoromethane (Freon-11) 0.6
Vinyl chloride (VC) 0.54
m-Xylene & p-Xylene 15
o-Xylene 0.36

ppbv = parts per billion by volume

4.2 Aerobic Biodegradation Parameters

Petroleum hydrocarbons biodegrade under aerobic conditions in soil gas and groundwater
near the top of the water table. Vadose zone oxygen concentrations above 4 percent are
adequate for substantial degradation of benzene, toluene, ethylbenzene, and xylene (BTEX)
constituents (DeVaull et al., 1997). The rate of degradation in the vapor phase of each
petroleum hydrocarbon is different and can vary based on site conditions and the presence
of other constituents. The aerobic biodegradation of petroleum hydrocarbons consumes
oxygen and generates carbon dioxide.

Field measurements of oxygen were collected during Phase I with a multiRae Five gas meter
to determine if sufficient oxygen is present in the subsurface to allow for aerobic
biodegradation.
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TABLE V6-11
Phase | Oxygen Measurements
Camp Geiger, MCB Camp Lejeune, North Carolina

Sample ID 02 (%)
IR35-1S02-SV-5-6-08B 20.9
IR35-1S05-SV-5-6-08B 15.5
IR35-1S06-SV-5-6-08B 7.0
IR93-1S07-SV-6-7-08B 20.0
IR93-1S08-SV-7-8-08B 20.1
IR93-1S09-SV-6-7-08B 15.0
IR89-1S10-SV-4-5-08B 17.5
IR89-1S11-SV-4-5-08B 20.3
IR89-1S12-SV-4-5-08B 15.6
IR89-SG03-08B 14.8
IR89-SG04-08B 19.1
IR35-SG05-08B 20.6
IR35-SG06-08B 19.1

Field measurements of oxygen were collected during the Phase II with a Gem2000 landfill
gas meter to determine if sufficient oxygen is present in the subsurface to allow for aerobic
biodegradation. Field measurements of carbon dioxide were also collected with the
Gem2000 meter to determine if aerobic biodegradation may have already occurred.

TABLE V6-12
Phase Il Oxygen and Carbon Dioxide Measurements
Camp Geiger, MCB Camp Lejeune, North Carolina

Sample ID 02 (%) CO3 (%)
IR35-SG08-08C 21.5 0.0
IR35-SG09-08C 15.7 0.8
IR35-SG11-08C 21.2 0.0
IR35-SG12-08C 19.4 1.5
IR35-SG13-08C 20.8 0.0

At the least, 4 percent oxygen was detected at each of the sample locations from the Phase I
and Phase II sampling events, which indicates that there is the potential for aerobic
biodegradation of hydrocarbons in the soil gas near each of the buildings sampled. If
petroleum hydrocarbons are determined to be constituents of interest at these buildings, the
potential for aerobic biodegradation will be considered as an additional line of evidence for
the vapor intrusion evaluation.
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4.3 Building Specific Data Evaluations and Conceptual Site
Model Discussions

A vapor intrusion conceptual site model (CSM) addresses the following three components:
(1) the volatile organic compound (VOC) source (soil or groundwater contamination), (2)
migration from the subsurface and through the slab, and (3) building characteristics and
potential receptors (building occupants). Consistent with Department of Defense (DOD,
2009) vapor intrusion guidance, multiple lines of evidence were incorporated into the vapor
intrusion CSM. The initial or primary source in most cases is assumed to be related to a fuel
or solvent spill or leak, with the secondary source being potentially impacted groundwater,
soil, and, soil gas.

Transport mechanisms for VOCs in the vadose zone include primarily diffusion and
advection. VOCs migrate following concentration gradients from source areas of high
concentration to surrounding areas of lower concentration by diffusion. Soil gas will be
pulled into the building through openings in the slab if the building is negatively
pressurized in relation to the subsurface soil. Openings in the slab may include expansion
joints, cracks, or utility conduits.

The building characteristics that affect vapor transport and VOC concentration include the
pressurization of the building, indoor air volume, the rate of indoor-to-outdoor air
exchange, and the integrity of the slab. Pressurization of the building is dependent on things
such as the air handling system and the construction and use of the building. The indoor air
volume and indoor-to-outdoor air exchange rate affects how quickly VOCs in the building
dissipate or are diluted. The location (above, on, or below grade) of the slab determines how
close the building is to the source area. The integrity (thickness and presence of openings) of
the slab determines how readily VOCs may enter the building.

Building surveys were completed during Phase I and II at buildings where interior samples
were collected to gather information on building characteristics relevant to the vapor
intrusion pathway. The building survey forms are presented in Appendix V6-C.

The information provided in the building survey forms was gathered during initial visits to
the building and in some instances, obtained based only on rough estimates (e.g.,
dimensions were estimated, not measured). More complete and accurate information was
gathered by the sampling team during other trips made to the buildings during the Phase II
sampling event. Building information was also obtained from building schematics provided
by the Navy and/or photographs; however, these documents and photos were not included
in the report due to their sensitive nature.

Groundwater and exterior soil gas samples were associated primarily with individual
buildings as indicated in Table V6-1. However, select groundwater and exterior soil gas
samples were also considered in the evaluations at neighboring buildings.

4.3.1 Site 35

Site 35, formerly the Camp Geiger Area Fuel Farm, is located within Camp Geiger, in the
northwest portion of the Base. Site 35 refers primarily to five 15,000-gallon aboveground
storage tanks (ASTs), underground fuel transmission lines, a pump house, a fuel-unloading
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pad, an oil-water separator, and a distribution island. The Camp Geiger Area Fuel Farm
was decommissioned in 1995 to make way for the construction of the U.S. Highway 17
Bypass. During the active life of the fuel farm, several releases of fuel occurred. Remedial
investigations completed in 2007 identified fuel-related (primarily benzene) and solvent-
related (primarily trichloroethene [TCE] and dichloroethene [cis-1,2-DCE]) groundwater
contamination in the surficial aquifer.

Building G480

Building G480 is located within Site 35. It is utilized for equipment storage and contains
teaching classrooms. It is classified as a large industrial building for this evaluation.
Building G480 was included in Phase I based on the observance of light non-aqueous phase
liquid (LNAPL) in monitoring well IR35-MW67 during previous investigations. Shallow
groundwater flows to the northeast; Building G480 is upgradient of IR35-MW67.

Building Characteristics. Building G480 is a one-story concrete block building approximately
200 ft long by 75 ft wide. The ceiling is approximately 12 ft high. The east one third of the
building contains two classrooms and several offices and the other two thirds of the
building is used as storage space.

Building G480 has a stem wall foundation and there are likely additional footings
underneath the pillars observed within the building. The concrete slab is elevated
approximately 3 ft above the ground surface. The slab is approximately 8 inches thick and is
in good condition.

Building G480 has a heating, ventilation, and air conditioning (HVAC) unit with one
evaporator/condenser unit. The building has 13 windows and 11 doors that typically
remain closed. However, the front doors are propped open during the day when the
weather is nice.

Potential indoor sources of VOCs were observed during the Phase I sampling event and
included unknown gas canisters and Pledge®.

There are approximately 10 workers occupying this building during working hours, which
are 7:00 a.m. to 3:00 p.m. on weekdays and weekends.

Analytical Results. Phase I subslab and indoor air sample locations are shown in Figure V6-4.
Analytical results are provided in Tables V6-6 and V6-7. Results for VOCs exceeding
corresponding Soil Gas Screening Levels (SGSLs), or indoor air Regional Screening Levels
(RSLs) are summarized in Table V6-13.
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TABLE V6-13
Summary of Building G480 Investigation Results
Camp Geiger, MCB Camp Lejeune, North Carolina

Building G480 Phase | Subslab Soil Gas Screening Level Exceedances
Ethylbenzene

Sample ID (ppbv)
SGSL (based on industrial
air RSL;AF=1E-01) 11.3
Base-Specific SGSLs 1,130
IR35-SG05-08B 20
IR35-SG06-08B 27

Building G480 Phase | Indoor Air Screening Level Exceedances

1,4- Carbon
Ethylbenzene 1,2-DCA Dichlorobenzene Benzene Tetrachloride
Sample ID (ppbv) (ppbv) (ppbv) (ppbv) (ppbv)
Industrial Air RSL 1.13 0.116 0.183 0.501 0.13
IR35-1A05-08B - - 12 1.8 -
IR35-1A06-08B 2.4 0.13 11 2.7 0.13

BOLD indicates exceeds Base-Specific SGSL; IASL = Indoor Air Screening Level;

1,2-DCA = 1,2-dichloroethane;

- indicates the compound does not exceed the screening level

Refined CSM. Building G480 is located approximately 100 ft southwest and upgradient of
IR35-MW67 (screened 5 to 15 ft bgs) where LNAPL has previously been observed.

Two subslab soil gas samples and two indoor air samples were collected during Phase I.
Ethylbenzene was detected in subslab soil gas samples at concentrations 1.8 and 2.4 times
the generic SGSL, but at least 42 times below the base-specific SGSL of 1,130 ppbv. Although
ethylbenzene was detected in one of the two Phase I indoor air samples at two times its
IASL and approximately 10 times the maximum outdoor air concentration (Table V6-13), it
is likely due to an indoor source(s) since (1) subslab concentrations were significantly less
than the base-specific SGSL, and (2) several other constituents were detected in indoor air
that are unrelated to vapor intrusion. Regardless of the source (e.g., aboveground indoor
source), the measured indoor air concentration of ethylbenzene at IR35-IA(5 is assumed to
be insignificant since it was only two times the IASL and therefore, would result in an
estimated risk well below the upper end of the target cancer risk range (1E-06 to 1E-04). The
absence of groundwater data does not create a significant data gap, since subslab soil vapor
samples were collected and the measured concentrations would account for VOCs
originating in groundwater, soil, and/or LNAPL (if actually present beneath the structure).
The fact that these subslab soil gas samples had concentrations only about 2 times higher
than the generic screening level and at least 42 times lower than a base-specific screening
level provides a relatively good argument to support the conclusion. Although the
conclusion is based on limited information, additional round of sampling aims to confirm
the conclusion that the indoor air concentrations are not likely due to a subsurface source.

Four other constituents were detected in the two Phase I indoor air samples in exceedance of
the IASLs: 1,2-DCA, 1,4-dichlorobenzene, benzene, and carbon tetrachloride. The presence
of these constituents in indoor air is not likely related to vapor intrusion because they were
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not detected in exceedance of the generic SGSLs in subslab soil gas. Additionally, the indoor
air concentration of carbon tetrachloride was similar to the maximum outdoor air detection.
Additional subslab and/or indoor air sampling was not proposed for the Phase II sampling
event.

Conclusions. Significant subsurface-to-indoor impacts were not observed at Building G480A
based on a review of the Phase I subslab and indoor air data, and the additional lines of
evidence (e.g., outdoor air, potential indoor sources,) recommended by the DOD (2009) and
Interstate Technology & Regulatory Council (ITRC, 2007). This multiple-lines-of-evidence
review indicated that the measured indoor air concentrations above screening levels were
likely due to indoor and/or outdoor sources.

Recommended Further Actions

1. An additional round of concurrent subslab and indoor air data should be collected at
Building G480 to confirm the above conclusions and to address temporal variability
associated with soil gas sampling.

2. The Base should consider the vapor intrusion pathway during construction planning at
Building G480 to ensure the slab is not compromised given the generic SGSL subslab
exceedances. Air monitoring should be performed if construction activities that involve
slab penetrations are necessary.

3. If remedial actions are being performed to address groundwater or soil contamination
the vapor intrusion pathway should be reevaluated during and after remedial actions.

Building G521

Building G521 is located within Site 35. It is utilized as barracks for the School of Infantry. It
is classified as a large industrial building for this evaluation. Building G521 was included in
Phase I and is located within 100 ft of one temporary monitoring well (IR35-1S213) which
had an exceedance of the site-specific groundwater screening level (GWSL) for benzene.
Shallow groundwater flows to the northeast; Building G521 is upgradient of IR35-15213.

Building Characteristics. Building G521 is a three-story brick building that is approximately
150 ft long by 75 ft wide. The building is approximately 35 ft high; the ceilings on each floor
are approximately 8 ft high. One third of each floor contains the bathrooms, laundry
facilities, and an office. The other two thirds of each floor are sleeping quarters, which is an
open space filled with bunk beds and cubbies.

Building G521 has a stem wall foundation, and there are likely additional footings
underneath the pillars observed within the building. The concrete slab is elevated
approximately 3 ft above the ground surface. The slab is approximately 6 inches thick and is
in good condition.

Building G521 has a multi-zone heating/cooling system. The building has 66 windows,
nine doors, and stairs on each side. Doors and windows are generally kept closed but doors
may be propped open at times.
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There are approximately 30 occupants on each floor of the building at any given time. A
class of soldiers will live in the barracks for a few months before they graduate and are
moved to housing that is more permanent.

Analytical Results. Historical (2002-2007) shallow VOC groundwater concentrations within
100 £t of Building G521 that were above the site-specific GWSLs are summarized in this
section and were taken from the Work Plan (CH2M HILL, 2008a). The historical
groundwater exceedances are shown in Figure V6-6. Phase I groundwater sample locations
are shown in Figure V6-1, and the results are provided in Table V6-3. Results for VOCs with
GWSL exceedances are shown in Table V6-14.

TABLE V6-14
Summary of Building G521 Investigation Results
Camp Geiger, MCB Camp Lejeune, North Carolina

Building G521 Historical (2002-2007) Site-Specific Groundwater Screening Level Exceedances

Screen Depth Benzene
Well ID (ft bgs) (ng/L)
GWSL 12.8
IR35-1S213 20-24 21

Building G521 Phase | Generic Groundwater Screening Level Exceedances

Benzene
Sample ID (ug/L)

GWSL (based on residential air RSL) 1.37
IR35-1S01-GW-8-9-08B -
- indicates the compound does not exceed the screening level

Refined CSM. Historical (from 2002 to 2007) benzene concentrations in a nearby monitoring
well, IR35-15213 (20 to 24 ft bgs screen depth), were 1.6 times the site-specific GWSL. This
monitoring well is approximately 100 ft north and upgradient of Building G521. Based on
the historical groundwater results, benzene impacts would be expected in shallow
groundwater north of Building G521. However, as discussed below, benzene was not
detected in the sample collected at the top of the water table during the Phase I sampling
event.

One groundwater grab sample was collected during Phase 1. One soil gas sample was
proposed for this area however, groundwater was present at 6 ft bgs and was therefore too
shallow to collect a soil gas sample. The groundwater sample collected at IR35-IS01 did not
contain any constituents that exceeded the residential generic GWSLs. Additional subslab
sampling was not proposed for the Phase II sampling event.

Conclusions. Groundwater does not appear to be a significant vapor intrusion source at
Building G521 because there were no VOCs detected in exceedance of the generic GWSLs in
the Phase I water table (8-9 ft bgs) groundwater grab sample. The historical benzene
detection above the site-specific GWSL was from a deeper (20-24 ft bgs) well approximately
100 ft north and upgradient of the building.

An additional line of evidence that vapor intrusion is not likely significant at Building G521
is based on the observation that subslab concentrations from Buildings G532 and G533
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(discussed in subsequent sections) that are located closer to the impacted groundwater
plume at the former Camp Geiger Area Fuel Farm did not exceed residential base-specific
SGSLs. It is unlikely that the vapor intrusion pathway could cause unacceptable
concentrations of VOCs in indoor air at Building G521. If VOC concentrations significantly
increase in subslab soil gas at Buildings G532 and G533, then subslab soil gas sampling at
Building G521 may be recommended.

Building G530

Building G530 is located within Site 35. The building is utilized as an office. It is classified as
a large industrial building for this evaluation. Building G530 was included in Phase I and is
located within 100 ft of one temporary monitoring well (IR35-I5218) which has exceedance
of the site-specific GWSLs for benzene. Shallow groundwater flows to the northeast;
Building G530 is cross-gradient of IR35-15218.

Building Characteristics. Building G530 is a two-story brick building approximately 50 ft
long by 50 ft wide. The first floor of the building is only 25 ft long by 25 ft wide; portions of
the second story on each side stick out from the first floor. The first floor is not occupied; it
is a locked utility closet. The second floor is an office and lounge area for the soldiers in
charge of the G531-534 barracks. The concrete slab is level with the ground surface; the slab
thickness is unknown since no subslab samples were collected in this building. Building
G530 has a single-zone heating/cooling system.

The building has 20 ft of continuous windows on three sides of the second floor and two
doors on the other side. The windows do not open and the doors are generally kept closed
but may be propped open at times.

There are approximately five workers occupying this building during business hours, which
are 7:00 a.m. to 3:00 p.m. on weekdays.

Analytical Results. Historical (2002-2007) shallow groundwater VOC concentrations within
100 ft of Building G530 that were above the site-specific GWSLs were taken from the Work
Plan (CH2M HILL, 2008a) and are summarized in this section. The historical groundwater
exceedances are shown in Figure V6-6. Phase I groundwater sample locations are shown in
Figure V6-1, and the Phase I groundwater sample results are provided in Table V6-3. Phase I
soil gas sample locations are shown in Figure V6-1 and Phase I soil gas sample results are
provided in Table V6-4. Results for VOCs with GWSL and/or SGSL exceedances are
provided in Table V6-15.
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TABLE V6-15
Summary of Building G530 Investigation Results
Camp Geiger, MCB Camp Lejeune, North Carolina

Building G530 Historical (2002—2007) Site-Specific Groundwater Screening Level Exceedances

Screen Depth Benzene
Well ID (ft bgs) (ug/L)
GWSL 12.8
IR35-1S218 20-24 17

Building G530 Phase | Generic Groundwater Screening Level Exceedances

Benzene
Sample ID (ng/L)

GWSL (based on industrial air RSL) 7.05
IR35-1S02-GW-9-10-08B -
IR35-1S03-GW-9-10-08B

Building G530 Phase | Shallow Soil Gas Screening Level Exceedances

Benzene Ethylbenzene PCE
Sample ID (Hg/L) (ppbv) (ppbv)
SGSL (based on industrial air RSL;
AF=1E-01) 5.01 11.3 3.1

Base-Specific SGSL (AF=1E-03) 501 1,130 310
IR35-1S02-SV-5-6-08B - - -

BOLD indicates exceeds Base-Specific SGSL

- indicates the compound does not exceed the screening level

Refined CSM. A three dimensional CSM figure is provided as Figure V6-5. The Phase 1
sample locations and results for VOCs with GWSL and/or SGSL exceedances for Building
G530 are shown in this figure. Historical (2002-2007) benzene concentrations in a nearby
monitoring well, IR35-15218 (20 to 24 ft bgs screen depth), were 1.3 times the site-specific
GWSL. This monitoring well is located approximately 20 ft northwest and cross-gradient of
Building G530. Based on the historical groundwater results, benzene impacts were
potentially anticipated in shallow groundwater northwest of Building G530. This historical
groundwater-monitoring well GWSL exceedance triggered the Phase I sampling.

Co-located Phase I groundwater grab and soil gas samples were collected from IR35-1S02,
located due north of Building G530 (40 ft northeast of IR35-15218). Although benzene
exceeded its GWSL at IR35-1S5218 (20 to 24 ft bgs), it was not detected in the IR35-IS02 water
table sample during Phase I. Benzene was also not detected in the IR35-I1S03 water table
sample, which was collected south of Building G531 and 70 ft downgradient of Building
G530 (Figure V6-5). The groundwater samples collected at IR35-I1S02 and IR35-1S03 did not
contain any constituents that exceeded the industrial generic GWSLs. The exterior soil gas
sample collected at IR35-IS02 also did not contain any VOCs at concentrations above
industrial generic SGSLs. Additional subslab and/or indoor air sampling was not proposed
for the Phase II sampling event.

Conclusions. There were no VOCs exceedances of the generic GWSLs in the nearby and
down-gradient Phase I water table groundwater grab samples. There were also no
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exceedances of the industrial generic SGSL at exterior soil gas location 1S02. Therefore,
significant vapor intrusion impacts are not expected. Additionally, the first floor of Building
G530 is not occupied and most of the second floor extends outward from the first floor so it
is located above ambient air.

An additional line of evidence that vapor intrusion is not likely significant at Building G530
is based on the observation that subslab concentrations from Buildings G532 and G533
(discussed in subsequent sections) that are located closer to the impacted groundwater
plume at the former Camp Geiger Area Fuel Farm did not exceed residential base-specific
SGSLs. It is unlikely that the vapor intrusion pathway could cause unacceptable concentra-
tions of VOCs in indoor air at Building G530. If VOC concentrations significantly increase in
subslab soil gas at Buildings G532 and G533 then additional sampling at Building G530 may
be recommended.

Building G531

Building G531 is located within Site 35. The building is utilized as barracks for the School of
Infantry. It is classified as a large industrial building for this evaluation. Building G531 is
located within 100 ft of two monitoring wells that had exceedances of the site-specific
GWSLs. Shallow groundwater flows to the northeast; Building G531 is downgradient of
IR35-I5218 and IR35-1519.

Building Characteristics. Building G531 is a three-story brick building that is approximately
100 ft long by 50 ft wide. The building is approximately 35 ft high; the ceilings on each floor
are approximately 8 ft high. One third of each floor contains the bathrooms, laundry
facilities and an office. The other two thirds of each floor are sleeping quarters, an open
space filled with bunk beds and cubbies.

Building G531 has a stem wall foundation and there are likely additional footings
underneath the pillars observed within the building. The concrete slab is elevated
approximately 3 ft above the ground surface. The slab is approximately 6 inches thick and is
in good condition; the expansion joints are sealed.

Building G531 has a multi-zone heating/cooling system. The building has 66 windows,
nine doors, and stairs on each side. Doors and windows are generally kept closed but doors
may be propped open at times.

Some potential indoor sources of VOCs observed during the Phase II event include Simple
Green®, bleach, Windex®, and 409® (all-purpose cleaner). These items are used regularly
for cleaning.

There are approximately 30 occupants on each floor of the building at any given time. A
class of soldiers will live in the barracks for a few months before they graduate and are
moved to housing that is more permanent.

Analytical Results. Historical (2002-2007) shallow groundwater VOC concentrations within
100 ft of Building G531 that were above the site-specific GWSLs are summarized in this
section and were taken from the Work Plan (CH2M HILL, 2008a). The historical
groundwater exceedances are shown in Figure V6-6. Phase I groundwater sample locations
are shown in Figure V6-1 and the Phase I groundwater sample results are provided in Table
V6-3. Phase I soil gas sample locations are shown in Figure V6-1, and Phase I soil gas sample
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results are provided in Table V6-4. Phase II subslab soil gas sample locations are shown in
Figure V6-4, and the Phase II subslab soil gas sample results are provided in Table V6-9.
Results for VOCs with GWSL and/or SGSL exceedances are provided in Table V6-16.

TABLE V6-16
Summary of Building G531 Investigation Results
Camp Geiger, MCB Camp Lejeune, North Carolina

Building G531 Historical (2002-2007) Site-Specific Groundwater Screening Level Exceedances

Screen Depth Benzene VC

Well ID (ft bgs) (ng/L) (ng/L)
GWSL 12.8 2.06
IR35-1S218 20-24 17 -
IR35-1S219 20-24 - 6.9
IR35-
MW381W 39.5-43.5 - -
IR35-1S215 20-24 - -

Building G531 Phase | Generic Groundwater Screening Level Exceedances

Benzene VC Chloroform
Sample ID (ug/Ll) (Mg/L) (ug/L)
GWSL (based on residential air RSL) 1.37 0.145 0.733
IR35-1S02-GW-9-10-08B - 1uU 1
IR35-1S03-GW-9-10-08B - U 1V
IR35-1S04-GW-8-9-08B - 1U 1U
IR35-1S05-GW-9-10-08B - 1U 2.1

Building G531 Phase | Shallow Soil Gas Screening Level Exceedances
Benzene vC Chloroform Ethylbenzene  PCE

Sample ID (ppbv)  (ppbv) (ppbv) (ppbv) (ppbv)
SGSL (based on residential air
RSL;AF=1E-01) 0.97 0.626 0.225 2.23 0.605
Base-Specific SGSL (AF=1E-03) 97 62.6 22,5 223 60.5
IR35-1S02-SV-05-06-08B 1.4 2U 2U 4.4 3
IR35-1S05-SV-05-06-08B 4.8 2U 0.6 2.9 5.7

Building G531 Phase Il Subslab Soil Gas Screening Level Exceedances

Benzene vC Chloroform Ethylbenzene  PCE

Sample ID (ppbv)  (ppbv) (ppbv) (ppbv) (ppbv)
SGSL (based on residential air
RSL;AF=1E-01)) 0.97 0.626 0.225 2.23 0.605
Base-Specific SGSL (AF=1E-03) 97 62.6 225 223 60.5
IR35-SG08-08C 2U 2U 0.45J - 2U
IR35-SG09-08C 2U 2U 1.27 - 2U

BOLD indicates exceeds the Base-Specific SGSL
- indicates the compound does not exceed the screening level

Refined CSM. A three-dimensional CSM image is provided as Figure V6-5. The Phase I and 11
sample locations and results for VOCs with GWSL and/or SGSL exceedances for Building
G531 are shown in this figure. Historical VC concentrations in upgradient well IR35-15219
were observed at concentrations 3.3 times the site-specific GWSL. The historical (2002-2007)
benzene concentration from the ugradient temporary monitoring well, IR35-15218 (20 to
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24 ft bgs screen depth) north of Building G530 was 1.3 times the site-specific GWSL. The two
monitoring wells located north and downgradient of Building G531 did not contain any
VOC exceedances of the site-specific GWSLs. Based on the historical groundwater results,
benzene and VC impacts were potentially anticipated in shallow groundwater south of
Building G531. This historical groundwater-monitoring well GWSL exceedance triggered
the Phase I sampling.

Four co-located groundwater grab and soil gas samples were targeted during Phase I and
were within 100 ft of G531; IR35-IS02 is closer to G530, and IR35-IS05 is closer to G532
(Figure V6-5). Soil gas samples were not collected at IR35-IS03 and IR35-IS04 because
groundwater was too shallow (5 ft bgs). VOCs were not detected above residential generic
GWSLs at IR35-IS03 or IR35-1S04, which are located immediately up- and downgradient of
Building G531 (Figure V6-5). However, there is some uncertainty about the concentrations
of VC and chloroform in groundwater at these locations because the reporting limits were
greater than the generic GWSLs. Benzene was detected at IR35-5G02 and IR35-5G05
between 1.4 and 4.9 times the residential SGSL based on an AF of 0.1. Ethylbenzene and
PCE were also detected above the residential generic SGSLs in both soil gas samples.
Chloroform was only detected in sample IR35-SG05 above the residential generic SGSL.
There is some uncertainty about the concentrations of VC and chloroform in soil gas at these
locations because the reporting limits were greater than the generic SGSLs. Subslab
sampling was proposed for Phase II based on the Phase I groundwater and soil gas
exceedances near adjacent Building G532 (Figure V6-5).

Two subslab soil gas samples (IR35-SG08 and IR35-SG09) were collected in Building G531
during Phase II. Chloroform was detected at between two and five times the residential
generic SGSL in these two samples based on an AF of 0.1, but were well below (19 to 50
times) the base-specific residential SGSL based on an AF of 0.001. The results for chloroform
were J-flagged to indicate the concentrations may be estimated. Benzene, VC, and PCE
results at both subslab soil gas sample locations were non-detects above the respective
reporting limits. There is some uncertainty about the concentrations of benzene, VC and
PCE in the sub-slab soil gas at these locations because the reporting limits were greater than
the generic SGSLs. Therefore, indoor air sampling was not warranted based on the Phase I
and II results.

Conclusions. Groundwater does not appear to be a significant vapor intrusion source at
Building G531 because there were no VOCs detected in exceedance of the generic GWSLs in
the upgradient (IR35-IS03) or downgradient (IR35-IS04) Phase I water table groundwater
grab samples. Chloroform was the only constituent that exceeded the residential generic
SGSLs in the two Phase II subslab soil gas samples and those detections were well below the
base-specific SGSLs; therefore, significant vapor intrusion impacts are not expected at
Building G531.

An additional line of evidence that vapor intrusion is not likely significant at Building G531
is based on the observation that subslab concentrations from Buildings G532 and G533
(discussed in subsequent sections) that are located closer to the impacted groundwater
plume at the former Camp Geiger Area Fuel Farm did not exceed residential base-specific
SGSLs. It is unlikely that the vapor intrusion pathway could cause unacceptable
concentrations of VOCs in indoor air at Building G531. If VOC concentrations significantly
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increase in subslab soil gas at Buildings G532 and G533, then additional sampling at
Building G531 may be recommended.

Recommended Further Actions

1. An additional round of subslab sample data should be collected at Building G531 to
confirm that subslab soil gas concentrations are below the base-specific SGSLs. This is
necessary due to the temporal variability associated with soil gas sampling.

2. The Base should consider the vapor intrusion pathway during construction planning at
Building G531 to ensure the slab is not compromised given the generic SGSL subslab
exceedances. Air monitoring should be performed if construction activities that involve
slab penetrations are necessary.

Building G532

Building G532 is a located within the Site 35 area. It is utilized as barracks for the School of
Infantry. It is classified as a large industrial building for this evaluation. Building G532 was
included in Phase I because it is located within 100 ft of two monitoring wells that have
exceedances of the site-specific GWSLs. Shallow groundwater flows to the northeast;
Building G532 is downgradient of IR35-IS219 and upgradient of IR35-MW29.

Building Characteristics. Building G532 is a three-story brick building that is approximately
100 ft long by 50 ft wide. The building is approximately 35 ft high; the ceilings on each floor
are approximately 8 ft high. One third of each floor contains the bathrooms, laundry
facilities, and an office. The other two thirds of each floor are sleeping quarters, which is an
open space filled with bunk beds and cubbies.

Building G532 has a stem wall foundation and there are likely additional footings
underneath the pillars observed within the building. The concrete slab is elevated
approximately 3 ft above the ground surface. The slab is approximately 6 inches thick and is
in good condition; the expansion joints are sealed.

Building G532 has a multi-zone heating/cooling system. The building has 66 windows,
nine doors, and stairs on each side. Doors and windows are generally kept closed but doors
may be propped open at times.

Some potential indoor sources of VOCs observed during the Phase II event include Simple
Green®, bleach, Windex®, and 409® (all-purpose cleaner). These items are used regularly
for cleaning.

There are approximately 30 occupants on each floor of the building at any given time. A
class of soldiers will live in the barracks for a few months before they graduate and are
moved to housing that is more permanent.

Analytical Results. Historical (2002-2007) shallow groundwater VOC concentrations within
100 ft of Building G532 that were above the site-specific GWSLs from the Work Plan

(CH2M HILL, 2008a) are summarized in this section. The historical groundwater
exceedances are shown in Figure V6-6. Phase I groundwater sample locations are shown in
Figure V6-1, and the Phase I groundwater sample results are provided in Table V6-3. Phase I
soil gas sample locations are shown in Figure V6-1, and Phase I soil gas sample results are



SECTION 4— VAPOR INTRUSION EVALUATION RESULTS AND CONCLUSIONS

provided in Table V6-4. Phase II subslab soil gas sample locations are shown in Figure V6-4,
and the Phase II subslab soil gas sample results are provided in Table V6-9. Results for
VOCs with GWSL and/or SGSL exceedances are provided in Table V6-17.

TABLE V6-17
Summary of Building G532 Investigation Results
Camp Geiger, MCB Camp Lejeune, North Carolina

Building G532 Historical (2002-2007) Site-Specific Groundwater Screening Level Exceedances

Screen
Depth (ft Benzene VC
Well ID bgs) (ng/L) (ng/L)

GWSL 12.8 2.06
IR35-1S219 20-24 - 6.9
IR35-MW381W 39.5-43.5 - -
IR35-1S215 20-24 - -
IR35-MW291W 42-46 - -
IR35-MW29 6-15 20 -

Building G532 Phase | Generic Groundwater Screening Level Exceedances

Benzene VC Chloroform  Ethylbenzene
Sample ID (Hg/L) (Hg/L) (Hg/L) (Hg/L)
GWSL (based on residential air RSL) 1.37 0.145 0.733 3.01
IR35-1S04-GW-8-9-08B - 1uU 1uU -
IR35-1S05-GW-9-10-08B - 1U 2.1 -
IR35-1S06-GW-10-11-08B 60 5U 5U 25
Building G532 Phase | Shallow Soil Gas Screening Level Exceedances
Benzene VC Chloroform  Ethylbenzene PCE
Sample ID (ppbv)  (ppbv) (ppbv) (ppbv) (ppbv)
SGSL (based on residential air
RSL;AF=1E-01) 0.97 0.626 0.225 2.23 0.605
Base-Specific SGSL (AF=1E-03) 97 62.6 22.5 223 60.5
IR35-1S05-SV-05-06-08B 4.8 2U 0.6J 29 5.7
IR35-1S06-SV-05-06-08B 2.2 2U 0.61J 2.7 4.7
Building G532 Phase Il Subslab Soil Gas Screening Level Exceedances
Benzene VC Chloroform  Ethylbenzene PCE
Sample ID (ppbv)  (ppbv) (ppbv) (ppbv) (ppbv)
SGSL (based on residential air RSL) 0.97 0.626 0.225 2.23 0.605
Base-Specific SGSL (AF=1E-03) 97 62.6 225 223 60.5
IR35-SG10-08C 2U 2U 2U - 2.2
IR35-SG11-08C 2U 2U 2U - 2U

BOLD indicates exceeds Base-Specific SGSL
- indicates the compound does not exceed the screening level

Refined CSM. A three-dimensional CSM image is provided as Figure V6-5. The Phase I and 11
sample locations and results for VOCs with GWSL and/or SGSL exceedances for Building
G532 are shown on this figure. The historical (2002-2007) VC concentration in nearby
upgradient temporary monitoring well IR35-15219 (20 to 24 ft bgs screen depth) was 3.3
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times the site-specific GWSL. The historical benzene concentration in IR35-MW?29 (6 to 15 ft
bgs screen depth), downgradient of Building G532, was 1.6 times the site-specific GWSL.
These historical groundwater-monitoring well GWSL exceedances triggered the Phase I
sampling.

Choroform, benzene, and ethylbenzene were detected above generic residential-based
GWSLs in up- and down-gradient Phase I water table samples adjacent to Building G532
(Figure V6-5). There is some uncertainty about the concentrations of chloroform in the
groundwater at these locations because the reporting limits were greater than the generic
GWSLs. Chloroform, benzene, ethylbenzene, isopropylbenzene, and PCE were detected
above generic residential-based SGSLs at these same exterior up- and downgradient Phase I
sampling locations. The results for chloroform were J-flagged to indicate the concentrations
may be estimated. There is some uncertainty about the concentrations of VC in the soil gas
at these locations because the reporting limits were greater than the generic SGSLs.
Therefore, subslab sampling at Building G532 was proposed for Phase II.

Two subslab soil gas samples were collected in Building G532 during Phase II. PCE was the
only VOC detected above (3.6 times IR35-5G10) its residential-based generic SGSL;
however, this detection was well below (28 times) the base-specific residential SGSL. There
is some uncertainty about the concentrations of benzene, VC, chloroform, and PCE in the
sub-slab soil gas at these locations because the reporting limits were greater than the generic
SGSLs. Therefore, indoor air sampling was not warranted based on the Phase I and II
results.

Conclusions. Benzene, ethylbenzene, chloroform, and PCE were detected above generic
residential-based GWSLs and/or SGSLs in the up- and downgradient Phase I exterior
samples adjacent to Building G532. However, PCE was the only constituent that exceeded
the residential generic SGSLs in the two Phase II subslab soil gas samples and that detection
was well below the base-specific SGSLs. Therefore, significant vapor intrusion impacts are
not expected at Building G532 based on the Phase I and II results.

Recommended Further Actions

1. An additional round of subslab sample data should be collected at Building G532 to
confirm that subslab soil gas concentrations are below the base-specific SGSLs. This is
necessary due to the temporal variability associated with soil gas sampling.

2. The Base should consider the vapor intrusion pathway during construction planning at
Building G532 to ensure the slab is not compromised, given the generic SGSL subslab
exceedances. Air monitoring should be performed if construction activities that involve
slab penetrations are necessary.

Building G533

Building G533 is within Site 35. It is utilized as barracks for the School of Infantry. It is
classified as a large industrial building for this evaluation. Building G533 was included in
Phase I because it is located within 100 ft of one monitoring well (IR35-MW29) that had
exceedance of the site-specific GWSL for benzene. Shallow groundwater flows to the
northeast; Building G53s is upgradient of IR35-MW29.
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Building Characteristics. Building G533 is a three-story brick building that is approximately
100 ft long by 50 ft wide. The building is approximately 35 ft high; the ceilings on each floor
are approximately 8 ft high. One third of each floor contains the bathrooms, laundry
facilities and an office. The other two thirds of each floor are sleeping quarters which is an
open space filled with bunk beds and cubbies.

Building G533 has a stem wall foundation and there are likely additional footings
underneath the pillars observed within the building. The concrete slab is elevated
approximately 3 ft above the ground surface. The slab is approximately 6 inches thick and is
in good condition; the expansion joints are sealed.

Building G533 has a multi-zone heating/cooling system. The building has 66 windows,
nine doors, and stairs on each side. Doors and windows are generally kept closed, but doors
may be propped open at times.

Some potential indoor sources of VOCs observed during the Phase II event include Simple
Green®, bleach, Windex®, and 409® (all-purpose cleaner). These items are used regularly
for cleaning.

There are approximately 30 occupants on each floor of the building at any given time. A
class of soldiers will live in the barracks for a few months before they graduate and are
moved to housing that is more permanent.

Analytical Results. Historical (2002-2007) shallow groundwater VOC concentrations within
100 ft of Building G533 that were above the site-specific GWSLs are summarized in this
section and were taken from the Work Plan (CH2M HILL, 2008a). The historical
groundwater exceedances are shown in Figure V6-6. Phase I groundwater sample locations
are shown in Figure V6-1 and the Phase I groundwater sample results are provided in
Table V6-3. Phase I soil gas sample locations are shown in Figure V6-1, and Phase I soil gas
sample results are provided in Table V6-4. Phase II subslab soil gas sample locations are
shown in Figure V6-4, and the Phase II subslab soil gas sample results are provided in Table
V6-9. Results for VOCs with GWSL and/or SGSL exceedances are provided in Table V6-18.

TABLE V6-18
Summary of Building G533 Investigation Results
Camp Geiger, MCB Camp Lejeune, North Carolina

Building G533 Historical (2002-2007) Site-Specific Groundwater Screening Level Exceedances

Screen
Depth (ft ~ Benzene
Well ID bgs) (ng/L)
GWSL 12.8
IR35-
MW291W 42-46 -
IR35-MW29 6-15 20
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Building G533 Phase | Generic Groundwater Screening Level Exceedances
Benzene Chloroform Ethylbenzene

Sample ID (Hg/L) (Hg/L) (Hg/L)
GWSL (based on
residential air RSL) 1.37 0.733 3.01
IR35-1S05-GW-09-10-08B - 2.1 -
IR35-1S06-GW-10-11-08B 60 5U 25

Building G533 Phase | Shallow Soil Gas Screening Level Exceedances

Benzene Chloroform Ethylbenzene PCE

Sample ID (ppbv) (ppbv) (Ppbv) (ppbv)
SGSL (based on residential
air RSL;AF=1E-01)) 0.97 0.225 2.23 0.605
Base-Specific SGSL
(AF=1E-03) 97 22.5 223 60.5
IR35-1S05-SV-05-06-08B 4.8 0.6J 29 5.7
IR35-1S06-SV-05-06-08B 2.2 0.61J 2.7 4.7

Building G533 Phase Il Subslab Soil Gas Screening Level Exceedances

Benzene Chloroform Ethylbenzene PCE

Sample ID (ppbv) (ppbv) (ppbv) (ppbv)
SGSL (based on residential
air RSL;AF=1E-01)) 0.97 0.225 2.23 0.605
Base-Specific SGSL
(AF=1E-03) 97 22.5 223 60.5
IR35-SG12-08C 2U 3.7 2U 3.2
IR35-SG13-08C 2U 0.83 2U 2U

BOLD indicates exceeds Base-Specific SGSL
- indicates the compound did not exceed the screening level

Refined CSM. A three-dimensional CSM image is provided as Figure V6-5, which shows the
Phase I and II sample locations and results for VOCs with GWSL and/or SGSL exceedances
for Building G533. The historical (2002-2007) benzene concentration in the nearby
downgradient monitoring well IR35-MW29 (6-15 ft bgs screen depth) was 1.6 times the site-
specific GWSL. The intermediate (42-46 ft bgs) well IR35-MW29IW did not have any VOC
exceedances of the site-specific GWSLs. The historical VC concentration from the well (IR35-
IS219) south of Buildings G531 and G532 exceeded its site-specific GWSL by 3.3 times. These
historical groundwater-monitoring well GWSL exceedances triggered the Phase I sampling.

The Phase I water table and/or soil gas chloroform, benzene, ethylbenzene, and PCE
exceedances of the generic residential-based GWSLs and/or SGSLs in the samples adjacent
to Building G532 (Figure V6-5) resulted in subslab sampling at Building G533 during Phase
II. There is some uncertainty about the concentrations of chloroform in the groundwater at
these locations because the reporting limits were greater than the generic GWSLs. The
results for chloroform in the soil gas samples were J-flagged to indicate the concentrations
may be estimated.

Two subslab soil gas samples were collected in Building G533 during Phase II. Chloroform
and PCE were the only VOCs detected above (four to 16 times) their generic residential-
based SGSLs in one or both subslab soil gas samples (Figure V6-5); however, these
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detections were well below (six to 27 times) their base-specific residential SGSLs. There is
some uncertainty about the concentrations of benzene, ethylbenzene, and PCE in the sub-
slab soil gas at these locations because the reporting limits were greater than the generic
SGSLs. Therefore, indoor air sampling was not warranted based on the Phase I and 11
results.

Conclusions. Benzene, ethylbenzene, chloroform, and PCE were detected above generic
residential-based GWSLs and/or SGSLs in the exterior samples adjacent to nearby Building
Gb532. However, PCE and chloroform were the only constituent that exceeded the generic
residential-based SGSLs in the Building G533 subslab soil gas samples and these detections
were well below the base-specific SGSLs. Therefore, significant vapor intrusion impacts are
not expected at Building G533 based on the Phase I and II results.

Recommended Further Actions

1. An additional round of subslab sample data should be collected at Building G533 to
confirm that subslab soil gas concentrations are below the base-specific SGSLs. This is
necessary due to the temporal variability associated with soil gas sampling.

2. The Base should consider the vapor intrusion pathway during construction planning at
Building G533 to ensure the slab is not compromised given the generic SGSL subslab
exceedances. Air monitoring should be performed if construction activities that involve
slab penetrations are necessary.

4.3.2 Site 89

Site 89, the former Defense Reutilization and Marketing Office (DRMO), is located within
Camp Geiger. Historical records for Site 89 indicate that the Base Motor Pool operated
onsite until approximately 1988. The Base Motor Pool, while located at Site 89, reportedly
used solvents (acetone, TCE, and MEK) for parts cleaning. After 1988, the site was used as
the DRMO by the Defense Logistics Agency [DLA] until 2000. The facility was used as a
storage yard for items such as scrap and surplus metal, electronic equipment, vehicles, and
rubber tires. Within Site 89, Buildings TC860 and TC864 were retained for further evaluation
(Figure V6-2).

Building TC860

Building TC860 is located within Site 89. It is utilized as the initial recruit processing
building. It is classified as a large industrial building for this evaluation. It is located within
100 ft of one monitoring well that had exceedances of the site-specific GWSLs for PCE and
TCE. Shallow groundwater flows southwest; Building TC860 is cross-gradient of IR89-
MW43. There are also two permanent soil gas-monitoring probes on the east side of
Building TC860 that were installed and sampled as part of an air-sparging treatability study
conducted in 2007 that had elevated concentrations of several VOCs while the air sparge test
was occurring.

Building Characteristics. Building TC860 is a one-story wood building that is approximately
150 ft long by 75 ft wide. The ceiling is approximately 10 ft high. The northern half of the
building contains a classroom and the southern half contains offices. There are also male
and female restrooms on the west side of the building.
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Building TC860 has a stem wall foundation; the concrete slab is elevated approximately 4 ft
above the ground surface. The slab is approximately 6 inches thick and is in good condition;
the expansion joints are sealed.

Building TC860 has a multi-zone heating/cooling system. The building has 66 windows,
nine doors, and stairs on each side; eight doors and eight windows typically remain closed.

Some potential indoor sources of VOCs observed during the Phase I event include Pine
Sol®, bleach, and other cleaning supplies that are used regularly for cleaning.

There are approximately 20 to 80 workers occupying this building during working hours,
which are 7:00 a.m. to 3:00 p.m. weekdays.

Analytical Results. Historical (2002-2007) shallow groundwater VOC concentrations within
100 ft of Building TC860 which were above the site-specific GWSLs and the historical soil
gas results, taken from the Work Plan (CH2M HILL, 2008a), are summarized in this section.
The historical groundwater exceedances are shown in Figure V6-7. Phase I subslab and
indoor air sample locations are shown in Figure V6-2. Analytical results are provided in
Tables V6-6 and V6-7. Results for VOCs with SGSL, and/or IASL exceedances are provided
in Table V6-19.

4-20



SECTION 4— VAPOR INTRUSION EVALUATION RESULTS AND CONCLUSIONS

TABLE V6-19
Summary of Building TC860 Investigation Results
Camp Geiger, MCB Camp Lejeune, North Carolina

Building TC860 Historical (2002—2007) Site-Specific Groundwater Screening Level Exceedances

Screen
Depth PCE TCE
Well ID (ft bgs)  (ug/L)  (pglL)
GWSL 5.82 28.7
IR89-MW43 18-23 7.82 280

Building TC860 Historical (2002—2007) Soil Gas Concentrations

Screen Cis-1,2- 1,1,2,2-
Depth PCE TCE DCE PCA VC
Sample ID (ftbgs) (ppbv) (ppbv) (ppbv)  (ppbv)  (ppbv)
SGSL (based on industrial
air RSL;AF = 1E-01) 3.1 11.4 NA 0.306 11
Base-Specific SGSL
(AF=1E-03) 310 1,140 NA 30.6 1,100
IR89-SV01 4-5 295 8,370 648 ND 2.09
IR89-SV02 4-5 602 7,230 244 74 3.46
Building TC860 Phase | Shallow Soil Gas Screening Level Exceedances
Cis-1,2- 1,1,2,2- Ethyl
PCE TCE DCE PCA VC benzene Chloroform
Sample ID (ppbv) (ppbv)  (ppbv)  (ppbv)  (ppbv)  (ppbv) (Ppbv)
SGSL (based on industrial air
RSL;AF=1E-01) 3.1 11.4 NA 0.306 11 11.3 1.09
Base-Specific SGSL (AF=1E-03) 310 1,140 NA 30.6 1,100 1,130 109
IR89-1S10-SV-4-5-08B
(IR89-SV01) 74 1,200 - 7.2U - - 2.9
IR89-1S11-SV-5-5-08B
(IR89-SV02) - - - 2U - - 2U
Building TC860 Phase | Subslab Soil Gas Screening Level Exceedances
Cis-1,2- 1,1,2,2- Ethyl
PCE TCE DCE PCA VC benzene Chloroform
Sample ID (ppbv)  (ppbv)  (ppbv)  (ppbv)  (ppbv)  (ppbv) (Ppbv)
SGSL (based on industrial air
RSL;AF=1E-01) 3.1 11.4 NA 0.306 11 11.3 1.09
Base-Specific SGSL (AF=1E-03) 310 1,140 NA 30.6 1,100 1,130 109
IR89-SG01-08B 23 230 - 1.6J - 23 3.6U
IR89-SG02-08B 6 22 - 2U - 33 2U
Building TC860 Phase | Indoor Air Screening Level Exceedances
Cis-1,2- 1,1,2,2- Ethyl
PCE TCE DCE PCA VC benzene Chloroform
Sample ID (ppbv) (ppbv)  (ppbv)  (ppbv)  (ppbv)  (ppbv) (ppbv)
Industrial Air RSL 0.31 1.14 NA 0.0306 1.1 1.13 0.109
IR89-1A01-08B - - - 0.13J - - -
IR89-1A02-08B - - - 0.15J - - -

BOLD indicates exceeds Base-Specific SGSL
- indicates the compound was not detected above the screening level
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Refined CSM. Historical (2002-2007) PCE and TCE concentrations in a nearby cross-gradient
monitoring well, IR89-MW43, were 1.3 and 9.8 times the site-specific GWSL. Concentrations
of PCE and TCE in the two permanent soil gas probes on the east side of Building TC860
were elevated well above generic SGSLs while an air sparging treatability test was being
performed in 2007. The historical groundwater and soil gas PCE and TCE concentrations
triggered the Phase I sampling.

Two subslab soil gas samples and two indoor air samples were collected during Phase I at
Building TC860. Soil gas samples were also collected from the two permanent soil gas
probes, IR89-SV01 and -SV02. The concentrations of PCE and TCE in soil gas were
significantly less than those measured in 2007 while the air sparging test was occurring. The
concentrations of PCE and TCE at IR78-5V02 (IR89-IS11) were below the generic SGSLs. The
concentration of PCE at IR78-SV01 (IR89-1510) was 25 times the generic SGSL but well below
the base-specific SGSL of 310 ppbv. The concentration of TCE at IR78-SV01 (IR89-1S10) was
105 times the generic SGSL and 1.1 times the base-specific SGSL of 1,140 ppbv. Chloroform
at IR78-5V01 (IR89-1S10) was 2.7 times the generic SGSL but well below the base-specific
SGSL of 109 ppbv. There is some uncertainty about 1,1,2,2-PCA and chloroform in exterior
soil gas because the reporting limits were above the SGSLs.

Several VOCs had subslab soil gas concentrations above the generic SGLs. PCE exceeded the
generic SGSL by 1.9 and 7.4 times. TCE exceeded the generic SGSL by 1.9 and 20 times.
Ethylbenzene exceeded the generic SGSL by two and three times. 1,1,2,2-PCA exceeded the
generic SGSL by 5.2 times in IR89-SG01. There were no exceedances of the base-specific
SGSLs in subslab soil gas samples. The greater concentrations of PCE and TCE were
detected in IR89-SGO1, which is closer to IR89-SV01 where the highest PCE and TCE exterior
soil gas concentrations were observed, at the north side of Building TC860.

PCE, TCE, and ethylbenzene were not detected in Phase I indoor air samples above the
IASL. 1,1,2,2-PCA was detected in both indoor air samples at 4.2 and 4.9 times the IASL.
These detections, however, were less than the maximum detected outdoor air concentration
of 0.17] ppbv. Therefore, it is unlikely that concentrations of 1,1,2,2-PCA in indoor air are the
due to vapor intrusion. Phase Il sampling was not deemed a priority because indoor air
impacts are not currently occurring.

Conclusions. Although PCE, TCE, ethylbenzene, and chloroform subslab soil gas
concentrations from Building TC860 during Phase I exceeded the generic shallow SGSL,
these constituents were not detected in the Phase I indoor air sample above the IASLs.
1,1,2,2-PCA was detected in Phase I indoor air samples above the IASL, but at a
concentration comparable to outdoor air levels and therefore is likely unrelated to vapor
intrusion. The 1,1,2,2-PCA concentrations in indoor air are less than five times the IASL and
therefore well below the target non-cancer hazard quotient of 1. Additionally, none of the
constituents detected in the subslab soil gas exceeded the base-specific shallow SGSLs.
Therefore, significant vapor intrusion impacts are not expected. There are, however,
concentrations of TCE in exterior soil gas (4-5 ft bgs) within 10 ft of Building TC860 that
exceed the base-specific SGSLs.
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Recommended Further Actions

1. An additional round of subslab and exterior soil gas sample data should be collected at
Building TC860 to address temporal variability associated with soil gas sampling. This is
necessary due to the temporal variability associated with soil gas sampling.

2. The Base should consider the vapor intrusion pathway during construction planning at
Building TC860 to ensure the slab is not compromised based on the generic SGSL
exceedances. Air monitoring should be performed if construction activities that involve
slab penetrations are necessary.

3. Subslab soil gas and/or indoor air sampling should be performed every 5 years not to
exceed three rounds of sampling in the event soil gas and/or indoor air concentrations
do not or are not anticipated to result in vapor intrusion concerns.

4. If remedial actions are being performed to address groundwater or soil contamination,
the vapor intrusion pathway should be evaluated during and after remedial actions.

Building TC864

Building TC864 is located within Site 89. It is utilized as a storage area for student gear. It is
classified as a large industrial building for this evaluation. It is located within 100 ft of three
monitoring wells that had exceedances of the site-specific GWSLs for PCE and TCE. Shallow
groundwater flows to the west; Building TC864 is down- and cross-gradient of the three
monitoring wells. There is also one permanent soil gas-monitoring probe on the south side
of Building TC864 that was installed and sampled as part of an air-sparging treatability
study conducted in 2007 that had elevated concentrations of several VOCs while the air
sparge test was occurring.

Building Characteristics. Building TC864 is a one-story steel building approximately 150 ft
long by 50 ft wide. The ceiling is approximately 15 ft high. The interior space is one large
room that is full of student equipment.

The building likely has perimeter wall footings with additional footings underneath the
pillars observed within the building. The concrete slab is level with the exterior ground
surface; it is approximately 6 inches thick. The entire floor is bare concrete. The overall
condition of the concrete is good; there are sealed expansion joints present and there are no
floor drains.

Building TC864 does not have a HVAC system. The building has 11 windows, three double
doors, one single door, and four bay doors that typically remain closed.

The building is typically unoccupied but it is accessed frequently.

Analytical Results. Historical (2002-2007) shallow groundwater VOC concentrations within
100 ft of Building TC864 were above the site-specific GWSLs and the historical soil gas
results, taken from the Work Plan (CH2M HILL, 2008a), are summarized in this section. The
historical groundwater exceedances are shown in Figure V6-7. Phase I soil gas, subslab, and
indoor air sample locations are shown in Figure V6-2. Analytical results are provided in
Tables V6-4, V6-6, and V6-7. Results for VOCs with SGSL, and/or IASL exceedances are
provided in Table V6-20.

4-23



VAPOR INTRUSION EVALUATION REPORT VOLUME 6— CAMP GEIGER

TABLE V6-20
Summary of Building TC864 Investigation Results
Camp Geiger, MCB Camp Lejeune, North Carolina

Building TC864 Historical (2002-2007) Site-Specific Groundwater Screening Level Exceedances

Screen
Depth PCE TCE
Well ID (ft bgs)  (ug/L) (ng/L)
GWSL 5.82 28.7
IR89-MW43 18-23 7.82 280
IR89-MW32 4-14 - 74
IR89-MW48A 20-25 - 45

Building TC864 Historical (2002—2007) Soil Gas Concentrations

Screen Cis-1,2- 1,1,2,2-
Depth PCE TCE Benzene DCE PCA VC
Sample ID (ft bgs) (ppbv) (ppbv)  (ppbv) (ppbv)  (ppbv)  (ppbv)
SGSL (based on
industrial air
RSL;AF=1E-01) 3.1 114 5.01 NA 0.306 11
Base-Specific SGSL
(AF=1E-03) 310 1,140 501 NA 30.6 1,100
IR89-SV02 4-5 602 7,230 - 244 74 3.46
IR89-SV03 4-5 406 13,800 10.1 4,340 10.4 126
Building TC864 Phase | Shallow Soil Gas Screening Level Exceedances
Cis-1,2- 1,1,2,2- Chloro
PCE TCE Benzene DCE PCA VC form
Sample ID (ppbv)  (ppbv)  (ppbv) (ppbv) ~ (ppbv)  (ppbv) (ppbv)
SGSL (based on industrial air
RSL;AI(::1E-01) 3.1 11.4 5.01 NA 0.306 11 1.09
Base-Specific SGSL (AF=1E-03) 310 1,140 501 NA 30.6 1,100 109
IR89-1S11-SV-5-5-08B (IR89-SV02) - - - - 2U - 2U
IR89-1S12-SV-04-05-08B
(IR89-5V03) 64 1,600 - - 7U - 11
Building TC864 Phase | Subslab Soil Gas Screening Level Exceedances
Cis-1,2- 1,1,2,2- Chloro Ethyl
PCE TCE Benzene DCE PCA VC form benzene
Sample ID (ppbv)  (ppbv)  (ppbv)  (ppbv)  (ppbv)  (ppbv) (ppbv)  (ppbv)
Screening Criteria (Based on
Industrial RSL;AF=1E-01) 3.1 11.4 5.01 NA 0.306 11 1.09 11.3
Base-Specific SGSL (AF=1E-03) 310 1,140 501 NA 30.6 1,100 109 1,130
IR89-SG03-08B 79 2,000 14U - 14U 14U 14U 47
IR89-SG04-08B 110 1,900 13U - 13U 13U 3.6 36
Building TC864 Phase | Indoor Air Screening Criteria Exceedances
Cis-1,2- 11,22 Chloro Ethyl
PCE TCE Benzene DCE -PCA VC form benzene
Sample ID (ppbv)  (ppbv)  (ppbv) (ppbv)  (ppbv) (ppbv)  (ppbv)  (ppbv)
Industrial Air RSL 0.31 1.14 0.501 NA 0.0306 11 0.109 1.13
IR89-1A03-08B - - - - 0.082 - 0.2U -
IR89-1A04-08B - - - - 0.074 - 0.2U -

BOLD indicates exceeds base-specific SGSL
- indicates the compound was not detected above the screening level
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Refined CSM. Historical (2002-2007) PCE concentrations in one nearby cross-gradient
monitoring well, IR89-MW43, were 1.3 times the site-specific GWSL. Historical TCE
concentrations at three nearby down- and cross-gradient monitoring wells were 1.6 to 9.8
times the site-specific GWSL. Concentrations of PCE and TCE in the two permanent soil gas
probes within 100 ft of Building TC864 were elevated well above generic SGLs while an air
sparging treatability test was being performed in 2007. The historical groundwater and soil
gas PCE and TCE concentrations triggered the Phase I sampling.

Two subslab soil gas samples and two indoor air samples were collected during Phase I at
Building TC864. Soil gas samples were also collected from the two permanent soil gas
probes, IR89-5V02 and -SV03 that are within 100 ft of Building TC864. IR89-SV02 is located
approximately 100 ft northwest of the building and IR89-SV03 is located within 10 ft of the
south side of the building. The concentrations of PCE and TCE in soil gas were significantly
less than those measured in 2007 while the air sparging test was occurring.

The concentrations of PCE and TCE at IR78-5V02 (IR89-IS11) were below the generic SGSLs.
The concentration of PCE at IR78-SV03 (IR89-IS12) was 21 times the generic SGSL but well
below the base-specific SGSL of 310 ppbv. The concentration of TCE at IR78-SV01 (IR89-
IS10) was 105 times the generic SGSL and 1.4 times the base-specific SGSL of 1,140 ppbv.
Chloroform at IR78-SV03 (IR89-1512) was 10 times the generic SGSL but well below the
base-specific SGSL of 109 ppbv. There is some uncertainty about 1,1,2,2-PCA and
chloroform in exterior soil gas because the reporting limits were above the SGSLs.

Several VOCs had subslab soil gas concentrations above the SGLS; PCE, ethylbenzene and
chloroform exceeded generic SGSLs and TCE exceeded the base-specific SGSL. PCE
exceeded the generic SGSL by 25 and 35 times. Ethylbenzene exceeded the generic SGSL by
three and four times. Chloroform exceeded the generic SGSL by 3.3 times in IR89-5G04. TCE
exceeded the base-specific SGSL by 1.7 times in both subslab soil gas samples. Soil gas
concentrations appear to be fairly uniform under the building slab. Concentrations of PCE
and TCE in subslab soil gas are greater at Building TC864 compared to the neighboring
Building TC860. This is likely because Building TC864 is closer to Site 89, and the air sparge
test line from 2007 was directly under Building TC864.

PCE, TCE, and ethylbenzene were not detected in Phase I indoor air samples above the
IASL. 1,1,2,2-PCA was detected in both indoor air samples at 2.4 and 2.7 times the IASL.
These detections, however, were less than the maximum detected outdoor air concentration
of 0.17] ppbv; therefore, it is unlikely that concentrations of 1,1,2,2-PCA in indoor air are due
to vapor intrusion. Phase II sampling was not deemed a priority because indoor air impacts
are not currently occurring.

Conclusions. Although TCE subslab soil gas concentrations exceeded the base-specific SGSL
and PCE, ethylbenzene and chloroform subslab soil gas concentrations from Building TC864
during Phase I exceeded the generic shallow SGSL. These constituents were not detected in
the Phase I indoor air samples above the IASLs. 1,1,2,2-PCA was detected in Phase I indoor
air samples above the IASL, but at a concentration comparable to outdoor air levels and
therefore is likely unrelated to vapor intrusion. The 1,1,2,2-PCA concentrations in indoor air
were less than five times the IASL and therefore well below the non-cancer hazard quotient
of 1. There are, however, concentrations of TCE in exterior soil gas (4-5 ft bgs) within 10 ft
of Building TC864 that exceed the base-specific SGSLs.
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Recommended Further Actions

1. An additional round of subslab and exterior soil gas sample data should be collected at
Building TC864 to address temporal variability associated with soil gas sampling. This is
necessary due to the temporal variability associated with soil gas sampling. Indoor air
sampling was performed at Building TC864 during Phase I. The Phase I indoor air
concentrations did not exceed the target cancer risk range (1E-06 to 1E-04) or the non-
cancer hazard quotient of 1. Additional indoor air sampling is not proposed at Building
TC864 because this building is not occupied.

2. The Base should consider the vapor intrusion pathway during construction planning at
Building TC864 to ensure the slab is not compromised based on the generic SGSL
exceedances. Air monitoring should be performed if construction activities that involve
slab penetrations are necessary.

3. Subslab soil gas and/or indoor air sampling should be performed every 5 years not to
exceed three rounds of sampling in the event soil gas and/or indoor air concentrations
do not or are not anticipated to result in vapor intrusion concerns.

4. If remedial actions are being performed to address groundwater or soil contamination,
the vapor intrusion pathway should be evaluated during and after remedial actions.

4.3.3 Site 93

Site 93 is located within Camp Geiger immediately west of Site 89. The buildings in this
portion of Camp Geiger were constructed during the Korean War and currently function as
classrooms, barracks, and supply rooms for the Marine Infantry School. Historical records
indicate that a 550-gallon underground storage tank (UST) storing waste oil was previously
located on Site 93. Building G930 is the only building retained for further evaluation within
Site 93.

Building G930

Building G930 is located on Site 93. It is utilized as a gymnasium. It is classified as a large
industrial building for this evaluation. It is located within 100 ft of one monitoring well
(IR93-MW10) which had an exceedance of the site-specific GWSL for PCE. Shallow
groundwater flows northeast; Building G930 is upgradient of IR93-MW10.

Building Characteristics. Building G930 is a two-story brick building approximately 200 ft
long by 200 ft wide. The building likely has perimeter wall footings with additional footings
underneath the pillars observed within the building. The concrete slab is level with the
exterior ground surface. The building has 32 windows and 4 doors.

A building survey was not performed at Building G930 because there was no interior
sampling performed during Phase I or Phase II, so specific structural characteristics are not
known.

Analytical Results. Historical (2002-2007) shallow groundwater VOC concentrations within
100 ft of Building G930 that were above the site-specific GWSLs, taken from the Work Plan
(CH2M HILL, 2008a), are summarized in this section. The historical groundwater

exceedances are shown in Figure V6-8. Phase I groundwater sample locations are shown in
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Figure V6-3, and the Phase I groundwater sample results are provided in Table V6-3. Phase I
soil gas sample locations are shown in Figure V6-3 and Phase I soil gas sample results are
provided in Table V6-4. Results for VOCs with GWSL and/or SGSL exceedances are
provided in Table V6-21.

TABLE V6-21
Summary of Building G930 Investigation Results
Camp Geiger, MCB Camp Lejeune, North Carolina

Building G930 Historical (2002-2007) Site-Specific Groundwater Screening Level Exceedances

Screen Depth PCE

Well ID (ft bgs) (ng/L)
GWSL 5.82
IR93-MW10 45-145 26

Building G930 Phase | Generic Groundwater Screening Level Exceedances

PCE
Sample ID (ng/L)
GWSL (based on industrial air RSL) 2.79

IR93-1S07-GW-12-13-08B -
IR93-1S08-GW-12-13-08B -
IR93-I1S09-GW-12-13-08B -

Building G930 Phase | Deep Soil Gas Screening Level Exceedances

PCE
Sample ID (ppbv)
SGSL (based on industrial air
RSL;AF=1E-01)) 31.0
Base-Specific SGSL (AF=1E-03) 3,100

IR93-I1S07-SV-7-8-08B -
IR93-1S08-SV-7-8-08B -
IR93-1S09-SV-6-7-08B -

BOLD indicates exceeds the Base-Specific SGSL

- indicates the compound was not detected above the screening level

Refined CSM. Historical (2002-2007) PCE concentrations in one nearby downgradient
monitoring well, IR93-MW10 (screen depth of 4.5 to 14.5 ft bgs), was 4.5 times the site-
specific GWSL. This historical groundwater PCE concentration triggered the Phase I
sampling.

Three co-located groundwater and soil gas samples were collected during Phase I at
Building G930. There were no exceedances of the generic GWSLs or SGSLs in the Phase I
samples. It is highly unlikely that the vapor intrusion pathway could cause VOC
concentrations above the IASLs in indoor air at Building G930. There are no further actions
proposed for Building G930.



SECTION 5

Overall Conclusions and Recommendations

The purpose of this section is to summarize the overall conclusions of the vapor intrusion
evaluation for Camp Geiger that were performed as part of a phased basewide vapor
intrusion evaluation of six investigation areas. Groundwater, exterior soil gas, and subslab
soil gas samples were collected within or near nine buildings of interest in order to evaluate
the potential for significant vapor intrusion impacts. Consistent with the DOD Tri-Services
(2009) and ITRC Vapor Intrusion Guidance documents (2007) and the recently released
United States Environmental Protection Agency (USEPA) TCE Toxicity and Vapor Intrusion
memorandum (2009), multiple lines of evidence were used in Section 4 to evaluate potential
vapor intrusion impacts at each of the nine buildings. Conclusions and recommended
further actions were based on the multiple-lines-of-evidence evaluation and the refined
CSMs. The conclusions and recommended further actions for the buildings investigated at
Mainside during Phase I and II are summarized in Table V6-22.

Overall, the subslab and/or indoor air data collected to-date, along with the additional
supporting lines of evidence indicate that vapor intrusion is not a current significant
pathway of concern for any of the Camp Geiger buildings investigated during Phase I or
Phase II. However, due to the magnitude of temporal variability associated with vapor
intrusion sampling, an additional round of subslab soil gas data should be collected to
confirm the conclusions at all buildings with only one round of subslab soil gas data.

Although current vapor intrusion impacts are not indicated based on the data collected to-
date, site-related VOCs were detected in subslab samples from select buildings at
concentrations well above generic and/or basewide vapor intrusion screening levels.
Construction planning considerations, and/or monitoring are recommended for select
buildings in order to address the potential for future vapor intrusion concerns.

TABLE V6-22
Summary of Recommendations
Camp Geiger, MCB Camp Lejeune, North Carolina

Additional Consider Vapor Monitor Subslab
Round of Intrusion Pathway Soil Gas and/or Consider Subslab Sampling if VOC
Subslab During Construction Indoor Air Every Concentrations at Bldgs G532 and
Bldg # Sampling Planning 5 Years G533 Increase Significantly
Buildings of Interest Sampled During Phase | and Phase I
G480 X X
G521 X
G530 X
G531 X X
G532 X X
G533 X X
TC860 X X X
TC864 X X X
G930 No Further Action

51



VAPOR INTRUSION EVALUATION REPORT VOLUME 6— CAMP GEIGER

5.1 Recommendations for Additional Sampling

The conclusions discussed in Section 4 were based primarily on a single round of soil gas,
subslab, indoor, and/or outdoor air data. As discussed in the DOD Tri-Services (2009) and
ITRC vapor intrusion guidance documents (2007) and at multiple USEPA and other vapor
intrusion conferences (e.g., http:/ /iavi.rti.org/ WorkshopsAndConferences.cfm), temporal
and spatial variability are important factors to consider during vapor intrusion investiga-
tions. The current conditions and conclusions should be confirmed at all buildings with only
one round of subslab and/or indoor data given the magnitude of temporal variability and
uncertainty generally observed during vapor intrusion investigations. Therefore, an
additional round of subslab, indoor, and/or outdoor air data should be collected in 2009 at
six of the buildings in Camp Geiger that were sampled once during Phase I or Phase II.

Subslab sampling was not deemed necessary during Phase II at Buildings G521 and G530
based on the Phase I groundwater and soil gas sample results as discussed in Section 4.
However, if subslab soil gas concentrations at Buildings G532 and G533, which are located
closer to the VOC source area, increase significantly, then subslab sampling should be
considered at Buildings G521 and G530.

5.2 Recommendations for Construction Planning

Although current risks have not been identified, the Base should consider the vapor
intrusion pathway during construction planning at buildings that had exceedances of the
generic and/or basewide SGSLs to ensure the slab is not compromised since cracks, holes,
or other penetrations of the slab have the potential to invalidate the use of the base-specific
empirically derived attenuation factor. The Base should consider air monitoring for con-
struction activities that involving slab penetrations, such as removal of part of the slab or
drilling holes through the slab. Additional data collection at the conclusion of construction
may be warranted to ensure the base-specific AF remains appropriate. In addition, build-
ings currently used as industrial should remain industrial pending additional evaluation.
Currently, these buildings include Buildings G480, G531, G532, G533, TC860, and TC864.

5.3 Recommendations for Monitoring

Although the data and lines of evidence evaluated to date indicate current vapor intrusion
impacts are not occurring at the Camp Geiger buildings evaluated, subslab soil gas and/or
indoor air monitoring is recommended at Buildings TC860 and TC864 in order to address
the potential for future vapor intrusion concerns. This recommendation is based on the
observation that site-related VOCs were detected in subslab or near-slab soil gas samples at
concentrations exceeding the base-specific SGSLs.

5.4 Preferential Pathways

A preferential pathway is defined by ITRC (2007) as a subsurface feature that would
increase the likelihood that there would be significant flow of soil gas into a building. Per
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ITRC (2007), "Most buildings have subsurface utility penetrations, so their presence alone is
not considered 'preferential.' For this guidance, some increased component of soil gas flow
into the building is usually required to consider the pathway to be preferential.
Anthropogenic preferential pathways include building sumps or drainage pits (that can
serve as conduits for soil gas to enter buildings) or subsurface utility conduits or drains (that
intersect vapor sources or soil gas migration routes and a building foundation).”

Since underground utilities can serve as conduits for vapor migration in the subsurface,
they were identified and mapped using GIS (Figure V6-8). The locations of utilities with the
greatest potential for significant horizontal vapor transport in the backfill material (e.g.,
stormwater and wastewater lines) were reviewed relative to the areas with elevated shallow
groundwater, exterior soil gas, and/or subslab soil gas concentrations were observed during
Phase I or Phase II. A preliminary review of Phase I and II data from nearby buildings was
conducted in order to determine if the utility lines were creating significant preferential
pathways for horizontal transport. This preliminary evaluation did not identify any obvious
cases where significant vapor transport was occurring via preferential transport in utility
corridors.

The utilities near Buildings TC860 and TC864 are shown in Figure V6-9. There are no
utilities connecting areas of observed soil gas exceedances above the base-specific screening
levels to adjacent buildings; therefore, additional sampling is not necessary at other
buildings near TC860 and TC864 due to preferential pathways.
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TABLE V6-3

Summary of Camp Geiger Phase | Groundwater Anaytical Results

Vapor Intrusion Report

Camp Geiger, MCB Camp Lejeune, North Carolina

Station ID Industrial Generic Unrestricted IR35-1S01 IR35-1S02 IR35-1S03 IR35-1S04 IR35-1S05 IR35-1S06 IR93-1S07 IR93-1S08 IR93-1S09
Sample ID GW SL Generic GW SL || /R35-1S01-GW-08-09-08B | IR35-IS01D-GW-08-09-08B | IR35-1S02-GW-09-10-08B [ IR35-IS03-GW-09-10-08B | IR35-1S04-GW-08-09-08B | IR35-IS05-GW-09-10-08B | IR35-1S06-GW-10-11-08B | IR93-IS07-GW-12-13-08B (IR93-1S08-GW-12-13-08B [ IR93-1S09-GW-12-13-08B
Sample Date 06/21/08 06/21/08 06/21/08 06/21/08 06/21/08 06/21/08 06/21/08 06/22/08 06/22/08 06/22/08
Chemical Name

Volatile Organic Compounds (UG/L)

Acetone 88,200,000 20,200,000 10 U 10 U 10 U 240 151 321 50 U 10 U 531J 151
Benzene 7.05 1.37 1U 1U 1U 1U 0.033J 1U 60 1U 1U 0.035 J
Bromodichloromethane -- - 1U 1U 1U 1U 1U 0.081J 5U 1U 1U 1U
Carbon disulfide 5,300 1,200 1U 1U 1U 1U 0.15J 1U 0.58 J 0.27 J 1U 1U
Chloroform 3.53 0.733 1U 1U 1U 1U 1U 2.1 5U 1U 1U 1U
Chloromethane 18.9 3.88 0.087 J 0.088 J 0.16 J 0.14 J 2U 0.098 J 10 U 2U 2U 2U
Ethylbenzene 15.2 3.01 1U 1U 1U 1U 1U 1U 25 1U 1U 1U
(lIsopropylbenzene 37.9 8.85 1U 1U 1U 1U 0.049 J 1U 22 1U 1U 1U
Methyl-tert-butyl ether (MTBE) 1,840 368 1UJ 1UJ 1UJ 1UJ 1U 1UJ 5U 0.057 J 1UJ 1UJ
Styrene 39,100 8,890 1U 1U 1U 1U 1U 1U 1.1 1U 1U 1U
Tetrachloroethene 2.79 0.545 1U 1U 1U 1U 1U 1U 5U 0.37 J 1U 0.055 J
Toluene 81,000 19,100 1U 1U 1U 0.053 J 011J 0.053 J 20 0.073 J 0.061 J 0.12J
Trichloroethene 14.5 2.85 1U 1U 1U 1U 1U 1U 5U 0.33J 1U 0.85 J
Trichlorofluoromethane(Freon-11) 781 184 2U 2U 2.7 2U 2U 2U 0ouU 2U 2U 2U
cis-1,2-Dichloroethene - - 1U 1U 1U 1U 1U 1U 5U 0.14 J 1U 5
m- and p-Xylene 1,400 319 0.07 J 0.073 J 0.045 J 0.069 J 0.12 J 0.04 J 15 0.063 J 0.064 J 0.17 J
0-Xylene 14,600 3,440 1U 1U 1U 1U 0.049 J 1U 9 1U 1U 0.054 J
trans-1,2-Dichloroethene 678 164 1U 1U 1U 1U 1U 1U 5U 1U 1U 0.4 J

Notes:
J - Analyte present, value may or may not
be accurate or precise
NA - Not analyzed
U - The material was analyzed for, but not
detected
UGI/L - Micrograms per liter
UJ - Analyte not detected, quantitation limit
may be inaccurate
SL - Screening Levels

Shading indicates exceedance of Industrial
Generic criteria

Bold text indicates exceedance of
Unrestricted Generic criteria
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TABLE V6-4

Summary of Camp Geiger Phase | Shallow Soil Vapor Analytical Results

Vapor Intrusion Report

Camp Geiger, MCB Camp Lejeune, North Carolina

Station ID Industrial Shallow Unrestricted Shallow IR35-1S02 IR35-1S05 IR35-1S06 IR89-1S10 IR89-1S11 IR89-1S12
Sample ID Generic SVSL (AF=0.1)| Generic SVSL (AF=0.1) IR35-1S02D-SV-05-06-08B IR35-1S02-SV-05-06-08B IR35-1S05-SV-05-06-08B IR35-1S06-SV-05-06-08B IR89-1S10-SV-04-05-08B IR89-1S11-SV-04-05-08B IR89-1512-SV-04-05-08B
Sample Date (ppbv) (ppbv) 06/21/08 06/21/08 06/21/08 06/21/08 06/24/08 06/24/08 06/24/08
Chemical Name

Volatile Organic Compounds (ppbv)

2-Butanone 74,600 17,600 10 7.9 13 15 36 U 10U 35U
2-Hexanone 31,700 7,570 1.6 0.81J 0.97 J 113 18 U 5U 18 U
4-Methyl-2-pentanone 31,700 7,560 137 0.56 J 5U 5U 18U 5U 18U
Acetone 589,000 135,000 70 56 110 120 66 J 36 J 180 U
Benzene 5.01 0.97 1.3 143 4.8 2.2 7.2 U 0.88 J 3117
Bromomethane 56.7 13.4 2U 2U 2U 0.37 J 72U 2U 7U
Carbon disulfide 9,950 2,340 1.2 143 1.4 223 18 U 5U 18U
Chloroform 1.09 0.225] 2U 2U 0.6 J 0.61J 2917 2U 11
Chloromethane 32.9 6.78 5U 5U 5U 4] 18U 5U 18U
Cyclohexane 75,500 18,300 1.3 153 5.3 2.6 J 18U 5U 2173
Dichlorodifluoromethane (Freon-12) 1,780 425 0.74 J 2U 0.81J 2U 7.2 U 2U 7U
(lEthylbenzene 113 2.23 4.4 42 2.9 2.7 263 2U 6.9 J
Isopropylbenzene 3,660 854 2517 2210 157 16J 14 U 4 U 14 U
Tetrachloroethene 3.1 0.605 3 2.2 5.7 4.7 74 0.411J 64
Toluene 58,400 13,800 1.8 J 1.2 4.2 3 213 16J 6.8 J
Trichloroethene 114 2.23|| 2u 2U 2u 2U 1,200 3.6 1,600
Trichlorofluoromethane(Freon-11) 5,520 1,300 1.3 0.52 J 2 0.94 J 7.2 U 0.42 J 7U
cis-1,2-Dichloroethene - --| 2U 2U 2U 2U 16 2U 84
m- and p-Xylene 1,010 230 11 8.5 5.8 6.1 57 2U 21
0-Xylene 7,140 1,680" 0.71J 2U 0.66 J 0.63 J 72U 2U 8.3
trans-1,2-Dichloroethene 656 159|| 2U 2U 2U 2U 12 2U 50

Notes:

J - Analyte present, value may or may not be
accurate or precise
NA - Not analyzed

U - The material was analyzed for, but not detected

ppbv - parts per billion volume

SVSL - Soil Vapor Screening Level

Shading indicates exceedance of Industrial Generic
| criteria

Bold text indicates exceedance of Unrestricted

Generic criteria
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TABLE V6-5

Summary of Camp Geiger Phase | Deep Soil Vapor Analytical Results

Vapor Intrusion Report

Camp Geiger, MCB Camp Lejeune, North Carolina

J - Analyte present, value may or may not be
accurate or precise

NA - Not analyzed

U - The material was analyzed for, but not
detected

ppbv - parts per billion volume

SVSL - Soil Vapor Screening Level

Shading indicates exceedance of Industrial
Generic criteria

Bold text indicates exceedance of
Unrestricted Generic criteria

Station ID Industrial Deep Unrestricted Deep IR93-1S07 IR93-1S08 IR93-1S09
Sample ID Generic SVSL Generic SVSL IR93-1S07-SV-07-08-08B | IR93-IS08-SV-07-08-08B | IR93-1S09-SV-06-07-08B
Sample Date (AF=0.01) (ppbv) |  (AF=0.01) (ppbv) 06/22/08 06/22/08 06/22/08
Chemical Name

Volatile Organic Compounds (ppbv)

2-Butanone 746,000 176,000 521 15 33
2-Hexanone 317,000, 75,700 0.65 J 0.67 J 3.1
4-Methyl-2-pentanone 317,000 75,600 5U 5U 227
Acetone 5,890,000 1,350,000] 40 J 85 230
Benzene 50.1 9.7] 1.2 1170 2.8
Carbon disulfide 99,500 23,400 14 0.64 J 1J
Chloromethane 329 67.8] 5U 2317 5U
Cyclohexane 755,000, 183,000 1173 21 3517
Dichlorodifluoromethane (Freon-12) 17,800 4,250 0.69J 0.76 J 0.78 J
[Ethylbenzene 113 22.3 2.9 48 37
Isopropylbenzene 36,600 8,540 2] 4.9 257
Tetrachloroethene 31 6.05 3.7 2.4 29
Toluene 584,000 138,000 1.3 19 35
 Trichlorofluoromethane(Freon-11) 55,200 13,000 0.55J 051 0.56 J
m- and p-Xylene 10,100 2,600 7.2 11 8.9
o-Xylene 71,400 16,800] 2U 1.2 1J
Notes:
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TABLE V6-6

Summary of Camp Geiger Phase | Subslab Soil Gas Analytical Results

Vapor Intrusion Report

Camp Geiger, MCB Camp Lejeune, North Caroling

Station ID Industrial Shallow | Unrestricted Shallow || IR35-SG05 IR35-SG06 IR89-SGO1 IR89-SGO02 IR89-SGO03 IR89-SG04
Sample ID Generic SGSL | Generic SGSL (AF=0.1)|| IR35-SG05-088 | IR35-SG06-08B | IR89-SG01-08B | IR89-SG02-088 | IR89-SG03-08B | IR89-SG04-08B
Sample Date (AF=0.1) (ppbv) (ppbv) 06/24/08 06/24/08 06/21/08 06/21/08 06/23/08 06/23/08
Chemical Name

\Volatile Organic Compounds (ppbv)

1,1,1-Trichloroethane 40,300 9,530 2u 2u 36U 2u 343 13U
1,1,2,2-Tetrachloroethane 0.306 0.0612|| 2u 2u 16 2u 14U 13U
2-Butanone 74,600 17,600(| 523 6.9 18 U 41 72U 65 U
2-Hexanone 31,700 7,570| 0.58 J 5U 91U 5U 36 U 32U
4-Methyl-2-pentanone 31,700 7,560 5U 253 91U 5U 36 U 32U
Acetone 589,000 135,000 44 220 91U 67 1103 320 U
Benzene 5.01 0.97), 2u 0.67J 36U 093 14U 13U
[lcarbon disuiide 9,950 2,340|| 044 0583 0753 5U 36U 32U
[lchioroform 1.09 0.225|| 2u 2u 36U 2u 14U 363
[lcyctonexane 75,500 18,300)| 0623 0.86 J 384 22 36U 32U
[IDichiorodifluoromethane (Freon-12) 1,780 425 2u 0.75 J 36U 2u 14U 13U
[Ethytbenzene 113 2.23)| 20 27 23 33 47 36
[Isopropylbenzene 3,660 854 147 223 1.8 243 29 U 41
Methylene chloride 74.8 15 5U 5U 19U 48 J 36 U 32U
Tetrachloroethene 3.1 0.605| 2U 2U 23 6 79 110
Toluene 58,400 13,800 26 36 33 41 823 613
Trichloroethene 114 2.23)| 1.2 38 230 22 2,000 1,900
Trichlorofluoromethane(Freon-11) 5,520 1,300]| 0353 0873 36 U 059 J 14 U 13 U
cis-1,2-Dichloroethene - B 2u 2u 6.5 2u 40 54
m- and p-Xylene 1,010 230|| 42 66 54 71 110 90
[lo-xytene 7,140 1,680)| 15 24 21 25 41 34
[rans-1,2-Dichloroethene 656 159|| 2U 2U 7.7 2U 50 48

Notes:

J - Analyte present, value may or may not be
accurate or precise
NA - Not analyzed

U - The material was analyzed for, but not
detected
ppbv - parts per billion volume

SGSL - Soil Gas Screening Level

Shading indicates exceedance of Industrial
Generic criteria

Bold text indicates exceedance of
Unrestricted Generic criteria
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TABLE V6-7

Summary of Camp Geiger Phase | Indoor Air Analytical Results
Vapor Intrusion Report

Camp Geiger, MCB Camp Lejeune, North Carolina

Station ID Industrial Generic Unrestricted IR35-1A05 IR35-1A06 IR89-IA01 IR89-1A02 IR89-1A03 IR89-1A04
Sample ID Air SL (ppbv) Generic Air SL IR35-1A05-08B IR35-1A06-08B | IR89-IA01-08B [ IR89-IA02-08B | IR89-IA03-08B | IR89-IA04-08B
Sample Date (ppbv) 06/24/08 06/24/08 06/21/08 06/21/08 06/24/08 06/24/08
Chemical Name

olatile Organic Compounds (ppbv)
1,1,1-Trichloroethane 4,030 953] 02U 02U 02U 0.2 U 02U 02U
1,1,2,2-Tetrachloroethane 0.0306 0.00612] 02U 02U 0.131J 015 0.082 J 0.074 J
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 17,000 4,040 0111 0111 0.074 J 0.081 J 0.074 J 0.073 J
1,1-Dichloroethene 222 53] 02U 02U 02U 0.2 U 02U 02U
1,2-Dichloroethane 0.116 0.0232] 0.053 J 0.13J 02U 02U 02U 02U
1,4-Dichlorobenzene 0.183 0.0366 12 11 02U 02U 02U 02U
2-Butanone 7,460 1,760 23 6.6 0.72J 0.76 J 0.65 J 0.731J
2-Hexanone 3,170 757 012 0111 05U 05U 05U 0.091 J
l4-Methyl-2-pentanone 3,170 756 0231 0.48 J 05U 0.054 J 05U 0.051J
lAcetone 58,900 13,500 39 30 9.7 10 5.1 5.3
Benzene 0.501 0.097| 1.8 2.7 0.28 0.28 0111 0111
Carbon disulfide 995 234 0.039 J 0.5 05U 0.038 J 0213 0.1
Carbon tetrachloride 0.13 0.0254 012 0.13J 0.067 J 0.066 J 0.066 J 0.071J
Chlorobenzene 47.8 11.3] 02U 0.18J 02U 0.2 U 02U 02U
Chloroethane 16,700 3,790 02U 02U 02U 0.2 U 0.04J 02U
Chloroform 0.109 0.0225 0.1 0.096 J 0.062 J 0.066 J 02U 02U
(Chloromethane 3.29 0.678 13 1.4 0.65 0.84 0.89 0.57
Cyclohexane 7,550 1,830 0.72 3.8 0.071J 0.088 J 05U 05U
Dichlorodifluoromethane (Freon-12) 178 42.5) 0.68 0.7 0.49 0.48 0.41 0.42
Ethylbenzene 1.13 0.223] 0.95 2.4 011J 011 02U 0.096 J
Isopropylbenzene 366 85.4 04U 0213 0.4 U 0.4 U 04U 04U
Methylene chloride 7.48 1.5 11 3.7 05U 0.86 05U 0.44 ]
Styrene 1,030 235 0.131J 0.92 02U 0.2 U 02U 02U
ITetrachloroethene 0.31 0.0605) 02U 0.18J 011J 0.12J 02U 02U
[Toluene 5,840 1,380 5.8 17 0.65 0.71 0.14 ] 0.17J
[Trichloroethene 1.14 0.223] 02U 015 0.51 0.52 012 0111
|Trichlorofluoromethane(Freon-11) 552 130 0.45 0.73 0.25 0.37 0.23 0.25

inyl chloride 1.1 0.0626 0.2 U 02U 0.41 0.44 0.2 0.17J
cis-1,2-Dichloroethene - -] 0.13J 0.066 J 7 6.5 2.3 2
m- and p-Xylene 101 23 35 7.7 0.28 0.29 02U 0.26
0-Xylene 714 168 11 2.2 0111 0.1J 02U 0.087 J
[trans-1,2-Dichloroethene 65.6 15.9) 02U 02U 2 1.9 0.44 0.41
Notes:

J - Analyte present, value may or may not be accurate or

precise

NA - Not analyzed
U - The material was analyzed for, but not detected
ppbv - parts per billion volume

SL - Screening Levels
Shading indicates exceedance of Industrial Generic

criteria

Bold text indicates exceedance of Unrestricted
Generic criteria

* Outdoor air has not been compared to any criteria
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TABLE V6-8

Summary of Camp Geiger Phase | Outdoor Air Analytical Results

Vapor Intrusion Report
Camp Geiger, MCB Camp Lejeune, North Carolina

Buildings
Station ID X . Unrestricted IR89-OA01 IR89-OA02
Industrial Generic S
Sample ID Air SL (ppbv) Generic Air SL IR89-OA01-08B IR89-OA02-08B
Sample Date (ppbV) 06/21/08 06/24/08
Chemical Name
\Volatile Organic Compounds (ppbv)
1,1,1-Trichloroethane 4,030 953 0.056 J 0.2 U
1,1,2,2-Tetrachloroethane 0.0306 0.00612] 0.17 J 0.2 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 17,000 4,040 0.071 J 0.086 J
1,1-Dichloroethene 222 53 0.11J 0.2 U
1,2-Dichloroethane 0.116 0.0232 0.2 U 0.2 U
1,4-Dichlorobenzene 0.183 0.0366 0.2 U 0.12 J
2-Butanone 7,460 1,760 1.3 2.4
2-Hexanone 3,170 757 05U 0.15J
4-Methyl-2-pentanone 3,170 756 05U 0.39 J
[Acetone 58,900 13,500 15 22
Benzene 0.501 0.097 0.33 0.27
(Carbon disulfide 995 234 0317 11
(Carbon tetrachloride 0.13 0.0254 0.069 J 0.12J
Chlorobenzene 47.8 11.3] 02U 02U
(Chloroethane 16,700 3,790 0.2 U 0.2 U
Chloroform 0.109 0.0225 0.042 J 0.2 U
(Chloromethane 3.29 0.678 0.95 1.2
Cyclohexane 7,550 1,830 0.08 J 05U
Dichlorodifluoromethane (Freon-12) 178 42.5 0.48 0.68
Ethylbenzene 1.13 0.223] 0.27 0.12J
Isopropylbenzene 366 85.4 0.95 0.4 U
Methylene chloride 7.48 1.5 05U 2.1
Styrene 1,030 235 02U 0.2U
Tetrachloroethene 0.31 0.0605 0.11J 02U
Toluene 5,840 1,380 0.93 0.61
Trichloroethene 1.14 0.223] 0.53 0.53
Trichlorofluoromethane(Freon-11) 552 130 0.22 0.6
\Vinyl chloride 11 0.0626 0.54 0.089 J
cis-1,2-Dichloroethene - -- 6.9 0.79
m- and p-Xylene 101 23 15 0.26
0-Xylene 714 168 0.36 0.063 J
rans-1,2-Dichloroethene 65.6 15.9) 1.9 0.12 J

Notes:
J - Analyte present, value may or may not be accurate or
precise
NA - Not analyzed

U - The material was analyzed for, but not detected
ppbv - parts per billion volume

SL - Screening Levels

Shading indicates exceedance of Industrial Generic
criteria

Bold text indicates exceedance of Unrestricted
Generic criteria
* Qutdoor air has not been compared to any criteria
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TABLE V6-9

Summary of Camp Geiger Phase Il Subslab Soil Gas Analytical Results

Vapor Intrusion Report

Camp Geiger, MCB Camp Lejeune, North Carolina

|Station ID Industrial Shallow Industrial Shallow Base- | Unrestricted Shallow | Unrestricted Shallow IR35-SG08 IR35-SG09 IR35-SG10 IR35-SG11 IR35-SG12 IR35-SG13
[sample ID Generic SGSL (AF=0.1) [ Specific SGSL (AF=0.001)| Generic SGSL (AF=0.1) | Base-Specific SGSL [ IR35-SG08-08C | IR35-SG09-08C | IR35-SG10-08C | IR35-SG10D-08C | IR35-SG11-08C | IR35-SG12-08C | IR35-SG13-08C
[sample Date (ppbv) (ppbv) (ppbv) (AF=0.001) (ppbv) 10/04/08 10/04/08 09/27/08 09/27/08 10/04/08 09/27/08 10/04/08
Chemical Name

\Volatile Organic Compounds (ppbv)

2-Butanone 74,600 7,460,000 17,600 1,760,000 251 10U 2.2 10U 10U 10U 10U
Acetone 589,000 58,900,000 135,000 13,500,000 347 50 UJ 26 J 173 50 UJ 50 U 50 UJ
Chloroform 1.09 109 0.225 22.5 0.45 J 1.2 2U 2U 2U 3.7 0.83 J
"DichIorodifluoromethane (Freon-12) 1,780 178,000 425 42,500 2U 2U 0.75J 0.81J 2U 2U 2U
[[Methylene chioride 74.8 7,480 15 1500 5U 5U 8.8 11 5U 52 U 5U
"Tetrachloroethene 3.1 310 0.605 60.5 2U 2U 2.1 2.2 2U 3.2 2U
[[roluene 58,400 5,840,000 13,800 1,380,000 2U 2U 0.78 J 0.96 J 2U 0.54 J 2U
[[Trichlorofiuoromethane(Freon-11) 5,520 552,000 1,300 130,000(| 2U 0.39 J 0.63 J 0.64 J 2 U 061 J 2U

Notes:
J - Analyte present, value may or may not be
accurate or precise
NA - Not analyzed

U - The material was analyzed for, but not detected

SGSL - Soil Gas Screening Level

UJ - Analyte not detected, quantitation limit may be
inaccurate

Shading indicates exceedance of Industrial Generic
criteria

Bold text indicates exceedance of Unrestricted
Generic criteria

Bold box indicates exceedance of Industrial Base-

Specific criteria

Underline indicates exceedance of Unrestricted
base Specific criteria
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IR35-1S218 (20-24 ft bgs)
Benzene - 17 ug/L
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LEGEND

< Primary Groundwater Flow Direction
¥ Water Table
:] Mix of sand and sandy clay with areas of clay
[5]  Soil Gas Sample Location
Groundwater Sample Location
®  Soil Vapor Sample Location
( Shallow Monitoring Well (Sampled between 2002 and 2007)
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Fourth Street
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Benzene - 1.4 ppbv Chioroform - 1.2 ppbv Benzene - 60 ug/L
Egélt_)ezn;eneb;4.2 ppbv IR35-MW3BIW (39.5-43.5 ft bgs) Ethylbenzene - 25 pg/L
2 PP none IR35-1S04-GW-8-9-08B Isopropylbenzene - 22 pg/L
none
IR35-1502-G\W-9-10-08B IR35-1S215 (20-24 ft bgs)
none none IR35-1S06-SV-5-6-08B
IR35-SG10-08C Benzene - 2.2 ppbv
IR35-SG10D-08C Chloroform - 0.61 ppbv
PCE - 2.1 ppbv IR35-SG11-08C Ethylbenzene - 2.7 ppbv
none PCE - 4.7 ppbv IR35-MW29IW (42-46 ft bgs)
none
< .:4
= <3

IR35-SG08-08C
IR35-1S02D-SV-5-6-08B Chloroform - 0.45 ppbv

3 | A 8Y
8 | 8B A8
[ [ B AR
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none

Screening Levels

ES‘SE Sg_gg SE—SS 35 89 | 4] 6| B3 6A [ A AE | A5 A0
888 | BEED [ BHEA | g8 e B AR [BAER | A3eg | BAd
O N G ﬂ A MR L A NLE!

IR35-1S219 (20-24 ft bgs) bv
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g6 88
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PCE - 5.7 ppbv IR35-SG12-08C

Chloroform - 3.7 ppbv
PCE - 3.2 ppbv
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Chloroform - 0.83 ppbv

FIGURE V6-5

Camp Geiger Buildings G530, G531, G532, and G533
Vapor Intrusion Conceptual Site Model

Camp Lejeune, North Carolina

[ES122008037MKE CL_Camp_GeigerG530_G531_G532_G533_v12.ai 3-13-09 mibljls
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BORING NUMBER

26- LSO |

SHEET 1 OF 1

0 CH2MHILL
-

SOIL BORING LOG

erosect: TQ 24 90l [A)Op0 € _ Plme. 10cATON: Camp S-S

DRILLING CONTRACTOR: =2 .2 o

ELEVATION .

DRILLING METHOD AND EQUIPMENT USED :

or MofS Mew Hlve,.

~ END: s

LOGGER -

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, -
MOISTURE CONTENT, RELATIVE DENSITY,

OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,

| TESTS, AND INSTRUMENTATION.
OVM (ppm): Breaihing Zone  Above Hole |

WATER LEVELS : START
1L
DEFTH BELOW SURFACE (FT) STANDARD
INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST
#TYPE RESULTS
656"
()
5 .
10 _
15
20
25

O- ¢“- organic Maé!q/

a"H - 0oy - mediua -
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AR Y571 q 0
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Aftachment 4

Q CH2MHILL

IPROJECT NUMBER

7o 2]

PROJECT NAME

6%00(/ 0@‘{4'9" /0/44.«--(

ol

e WELL PURGE AND SAMPLING FIELD SHEET
SITE: DATE: <o f2id 7
FIELD CREW: T ¢ WELL 2= TS50/
IWEATHER: 2o Yoo |NuMBER:
PURGE VOLUME CALCULATION: CASING GALFT
WELL DEPTH (FT): 74 DIAMETER _ OF CASING
DEPTH TO WATER (FT): - z 2 W
WATER COLUMN (FT): =0 2 4_IN. 0.6528
GAL/FT OF CASING (from table at right): x_0.1632 6_IN. 1.4688
CASING VOLUME {GALs): = 0 32/ 8 _IN. 2.611
NO. OF VOLUMES (min. 3): x 10_IN. 4.0797
PURGE VOLUME (GAL): = 0 12 1N 5.8748
METHOD OF PURGING (circle one)
|PumMP:  SUB, CENT, P@ OTHER: BAILER : TEFLON, SS ,OTHER:
TIME ON: BAILERVOL.. (gal) .25/ .33 / .75
FLOW RATE (gpm): ) REQUIRED PULLS:
PUMP TIME  (min): I ! VOL. PURGED (gals):
VOL, PURGED {gals}: o QTHER:
FIELD PARAMETER MEASUREMENTS Fiald Equipment Used: _Horiba U-22
No. [Time pH Temperature |Conductivity Turbidity Other (DO; ORP)
16219 s3} ALY .o 929 %39 o |
216929 450 4129 |.020 |J&) 734 r
1092.% 499 17 o2 |4 193¢
4
5
6
7
8
iOBSER\A ATICNS (circle as appropriate)

COLOR: CLEAR , AMBER , TAN , BROWN _ £GREY/ K MILKY WHITE A OTHER:
ODOR: CFBREZLOW , MEDIUM , HIGH , VERY STRONG _ H2S _ FUEL LIKE | CHEMICAL ?, UNKNOWN
TURBIDITY: NONE 0 , MEDIUM , HIGH =X .J HEAVY SiLTS
COMMENTS: \

Please use back of sheet for sketching maps, well location notes, etc. See back of sheet? Y/ N
SAMPLE DATA:

No. and Types of
Sample ID Number Containers Paramelers Analyzed |Laboratory QA/QC sample? ¥ /N
A5 IS0
- - a5

21135- 2501 6w yPaqa| 3 V0u)Of| VO TS Mer e og

0“'13?'

SIGNED/SAMPLER:

e L



|PROJECT NUMBER BORING NUMBER

‘ T0 )| 35 LS SHEET 1 OF 1
y CH2MIHILL ,

- SOIL BORING LOG
PROECT: 70 LI Soi| lhyoo! P~ Location: @A OES  Aleey Hite
ELEVATION : ADRILLING CONTRACTOR: "2+ A{ Q. _
DRILLING METHOD AND EQUIPMENT USED : }4{‘@;5{ —_— o
WATER LEVELS - . START. END : LOGGER : )
DEPTH BELOW SURFACE (FT) STANDARD S0IL DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION .
RECOVERY {IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#HTYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
8'-6".6".6" OR CONSISTENCY, S0OIL STRUCTURE, TESTS, AND INSTRUMENTATION.
(N) MINERALOGY. CVM (ppm):  Brealhing Zone  Above Hole

02’ o roond c Amleqra\//

25y vt dack
0 |

5. a' 'f -« medinn Ke Course

' rovenedh Soundl

2. 5‘] T~ 15ght Y

457 sandy clay
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- Yallos gh ~ -

’ s lagedly "
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Attachment 4

e CH2MHILL
e

FPROJECT NUMBER

10 21\

PROJECT NAME

Vgu0C Tondosmd o,
WELL PURGE AND SAMPLING FIELD SHEET

r ——r——

SE: F D Vb — DATE: {; (2) /D]

FIELD CREW: 22 0 WELL 25 r oot

WEATHER: o, A L NUMBER:

PURGE VOLUME CALCULATION: CASING GALIFT
WELL DEPTH (FT): (0 DIAMETER OF CASING
DEPTH TO WATER (FT): - 1 <2 D
WATER COLUMN (FT): = 0 I 4 _IN. 0.5528
GAUFT OF CASING (from table at right): x 01632 6 IN. 1.4688
CASING VOLUME (GALs): = 0 .02 8 _IN. 2.611
NO. OF VOLUMES (min. 3): X 10_IN. 4.0797
PURGE VOLUME (GAL): = 0 12 IN, 5.8748

METHOD OF PURGING )

PUMP: SUB., CENT./PERIST- OTHER: BAILER : TEFLON, $S ,OTHER:

TIME ON: o /7] % BAILERVOL.. (gal) 25/ 33 /.75
FLOWRATE M a7 REQUIRED PULLS:

PUMP TIME  (min): {77 VOL. PURGED (gals):

VOL. PURGED (gals): 50O ~ OTHER:

FIELD PARAMETER MEASUREMENTS Field Equipment Used: _ Horiba U-22

No. [Time Volume pH Te_amperature Conductivity Turbidity bther (DC; ORP)
1| {059 w2t | R (I | 299 305 Y
2l (oY Ayg 2224 | 17 290 4T Rt
Ni0q Y55 (229 |22 | GF0 |HE0 2l
4
5
6
7
8

AOBSER\J ATIONS (circle as appropriate)

COLOR: CLEAR . AMBER , TAN , BROWN @? MILKY WHITE , OTHER:

ODOR: X ow . MEDIUM ,HIGH , VERY STRONG . H2S , FUEL LIKE | CHEMICAL ?, UNKNOWN

TURBIDITY: NONE 0>, MEDIUM _, HIGH  VERY TURBID. HEAVY SILTS

| Yo
COMMENTS:

Please use back of sheet for sketching maps, well location notes, etc. Sea back of sheet? YIN

SAMPLE DATA:
No. and Types of
Sample 1D Number Containers Parameters Analyzed |Laboratory QA/QC sample? Y /N
WOT | g 5002w 2 woultpl | HM0c  |sf Aein | A
SIGNED/SAMPLER: //;._-/#%__




Figure 2-3

o) CHZMHILL So.ll Gas Sampling
—_—-. Field Data Sheet
Soil Gas Point Installation Soil Gas Sample Point Purging Muiti Rae Readings
' . Total VOCs
{Time Instalted \L1 5 lpurgeDate 42408~ FM)__ Sl
Screen Depth ' Purge Time 15 nm 02 (%) q
Screen Volume - |[Purge Rate M [H2s (ppm) 0
Helium Leak Check
Result 20000 Purged Volume 3 L CO (ppm) Y 70
JLEL (%) Gy

Soil Gas Sample Collection

Sample ID W‘:S - TS50~ SU-5-6-O¥

Sample Location yq, & 8)’ (o a0 ﬁ& Aiglc
Canister iD Z_."S’i 6 “:5 ‘ﬁAf 1 L - 5'?3

Critical Orifice or

Flow Controller ID 1o Pup' 2.0
Pressure Gauge ID | _/U 4

: :?;m:; )Pressure ‘—3 P z ! - 3 !
Sample Date {21] oY

Start Time 1’} ({ 0
End Time ,]‘ , L{ 5

Final Pressure

(in. Hg) i | Uu’p !

[Elapsed Time

Obsarvartions:
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@ crzviHiLL 70 24
-

SHEET 1 OF 1

SOIL BORING LOG

PROJECT: 7@ Pn) .. . LOCATION: 752 A3 S /"104'5./@4’//6 wer
ELEVATION : _ DRILLING CONTRACTOR ;. Mﬁ LO
DRILLING METHOD AND EQUIPMENT USED - Ana® = VR
WATER LEVELS : - — START: 7 END - LOGGER -
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS
INTERVAL {FT) PENETRATION
RECOVERY !|N!‘ TEST SOIL NAME, USCS GROUP SYMBOL, COLCR, DEPTH OF CASING, DRILLING RATE,
HITYPE:, RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
e . g"-g"-6"-8" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
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Attachment 4

FPROJEOT NUMBER ‘ PROJECT NAME

01, loers0 i/ e Zodpolor,

WELL PURGE AND SAMPLING FIELD SHEET

@ cHzmvHLL

a .

SITE: ' - n |:DATE= G 7dr
FIELD CREW: LV & < WELL
SRiogs o S Cnalt 35-130%
WEATHER: AT INUMBER:
PURGE VOLUME CAYCULATION: CASING GAL/FT
WELL DEPTH (FT): 10 DIAMETER OF CASING
DEPTH TO WATER (FT): - fl <2 D
WATER COLUMN (FT}): = 0 Qﬂ 4 _IN. 0.6528
GAL/FT OF CASING (from table at right): x_0.1632 6_IN. 1.4688
CASING VOLUME (GALs): = 0o .3 AL 8 _IN. 2,611
NO. OF VOLUMES (min. 3): x 10 IN. 4.0797
PURGE VOLUME (GAL): = 0 12 IN. 5.8748
METHOD OF PURGING (circle one) :
PUMP: SUB, CENT. PERISD QTHER: BAILER : TEFLON, SS .OTHER:
TIMEON: - BAILER VOL.. (gal) 257 .33 /.75
FLOW RATE (gpm): - REQUIRED PULLS: .
PUMP TIME  (min): f} VOL. PURGED (gals):-
VOL. PURGED (gals): L7 OTHER:
|FIELD PARAMETER MEASUREMENTS - Fieid Equipment Used: _Haoriba U-22
No. |Time Volume pH Temperature _ |Conductivity | Turbidity Other  (DO; ORP}
1| 134/ 510 2306 132 | 979 [£29 149
2| 130G 4> 129074 1,129 | 999 109 255
3 131 4587 [2273] 32 | qa9 1,82 25(
4
5
6
7
_8 S
OBSERVATIONS (circle as appropriate)

COLOR: CLEAR , AMBER , TAN , BROWN , GREY , MILKY WHITE A OTHER: :
ODOR: NONE , LOW , MEDIUM , HIGH , VERY STRONG , H2S , FUEL LIKE , CHEMICAL 7, UNKNOWN
TURBIDITY: NONE  LOW | MEDIUM | HIGH , VERY TURBID. HEAVY SILTS

COMMENTS:

Piease use back of shest for sketehing maps, well location notes, etc. See back of sheet? Y/N

SAMPLE DATA:
No. and Types of
Sample ID Number Containers Parameters Analyzed |Laboratory QA/QC sample? ¥ /N

1435 -Tso&-Cu- 9-loogs_ fOn [ ot Vo ¢_ 7{5{7%4@‘@\ A

SIGNED/SAMPLER: Z——@




{PROJECT NUMBER BORING NUMBER )
‘ T6 W 3L 'TQQf/ SHEET 1 OF 1
L CH2ZNMHILL — }

- SOIL BORING LOG
proect: 1O A  location: 3¢ 35 MNAS AlewrKlwe,
ELEVATION: _ _~ T DRILLING CONTRACTOR: ‘o OV~ T 7
DRILLING METHOD AND EQUlPMEﬂTﬁQﬁlﬂ)iZ Qﬁ‘(‘m b(___ ) - L
WATER LEVELS : . SBTART: END : LOGGER :
FDEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS

INTERVAL {FT) PENETRATION
RECOVERY {IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
8"-8"-6"-6" - OR CONSISTENCY, SCIL STRUCTURE, TESTS, AND INSTRUMENTATION.

{N) MINERALOGY, QWM (ppm).  Breathing Zone  Above Hole

5 el = high gloseiliy
280 "dff~ olve browy
7’*‘5@"4&{0&“&( '
7L Llne Sa
o 6%/ <\ el _
2.5Y 43 olve | o
/bf()u._;y] 'OWM

15
20

25

SBOR25FT.XLS



—
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Attachment 4

e CH2MHILL
m

JPROJECT NUMBER PROJECT NAME
7O 2 Soll Vowoo Zufrusho,

WELL PURGE AND SAMPLING FIELD SHEET

CREW:

PATE T4 Oz

T

ELL -
FIELD WELL - =~ 15@‘/
WEATHER: - 7/ NUMBER:
PURGE VOLUME CALCULATION: T CASING GALFT
WELL DEPTH (FT}): B{ DIAMETER OF CASING
DEPTH TO WATER (FT): . V4 2>
WATER COLUMN (FT): = 0 2 4 IN. 0.6528
GAL/FT OF CASING (from tabte at right): x 01632 6 IN. 1.4688
CASING VOLUME (GALs): = 0,3 L) 8 IN. 2.611
NO. OF VOLUMES {min. 3): X 10 IN. 4.0797
PURGE VOLUME (GAL): = 0 12 IN, 5.8748
|METHOD OF PURGIN%M}
PUMP: SUB., CENT.; > OTHER; BAILER : TEFLON, 8S ,OTHER:
TIME ON: Yy’ BAILER VOL.. {gal) 251/ 331/.75
FLOW RATE (gpm): T ) REQUIRED PULLS:
PUMP TIME  (min): VOL. PURGED (gals):
VOL. PURGED (gals): _ OTHER:
FIELD PARAMETER MEASUREMENTS Field Equipment Used; _Horiba U-22
No. |Time Volume pH Temperature _{Conductivity Turbidity Other (DO, ORP)
N 7FX <29 1249 L, 7 |9 999 cj/j
2 2.9 £0 |2/ 1Yo 1700 >0/
14639 532 |agoq | vy 7@ 12465 Y
4
5| -
8
7
8
OBSERVATIONS {(circle as appropriate)

Please use back of sheet for sketching maps, well location notes, etc. See back of shest? Y /N

COLOR: CLEAR , AMBER . TAN @REY . MILKY WHITE , OTHER:

ODOR: _AAONESTOW , MEDIUM , HIGH , VERY STRONG , H2S , FUEL LIKE , CHEMICAL 2, UNKNOWN
TURBIDITY; __—NONES, . LOW , MEDIUM  HIGH , VERY TURBID. HEAVY SILTS

COMMENTS:

SAMPLE DATA:
No. and Types of
Sample ID Number Containers Parameters Analyzed  |Laboratory QA/QC sampla? Y /N
“L50Y-Cul-a4otm) D ol (B Vo Tos) Aper. /M
SIGNED/SAMPLER: e -




PROJECT NUMBER

70 AH

BORING NUMBER

35 TE0S  sHeer 1 OF 1
SOIL BORING LOG

rosect: TO7] Location: Zfe BS Cang Ce

ELEVATION : DRILLING CONTRACTOR: ~Z-€O{ A
DRILLING METHOD AND EQUIPMENT USED: /.0 @7 e h @

WATER LEVELS : __START: 734 - END: LOGGER : %ﬂz

‘ CH2MHILL
-

DEPTH BELOW SURFACE (F?IJ)_ STANDARD SOIL DESCRﬁON COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (iN) TEST S0IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
HTYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-6m-8".6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
{N) MINERALOGY. QVM (ppm): Breathing Zone  Above Hole

o-1" Oropne ﬂ’\aplq.‘g{ )
,"5"£~\vu{_ {o /q,d..'un»
iy

5. 2.5Y 514~ yolow
” & 8 nekum 10 |
MO Gt dLO///»

10_7 !Q‘__S v 4-/,\.. ,fq(-(, W’bw_ ._,

£249'- sedosrai

15 Q‘.S'Nf Q'Q"/L.-"ﬂq’"f }Q,‘ow 0.0 }4//"‘

25

SBOR25FT.XLS



Attachment 4

PROJECT NUMBER PROJECT NAME

| T2 35-ZSOS5
tVELL PURGE AND SAMPLING FI

@ CH2MHILL ELD SHEET

%5

_ %}5"«,150}’-@--?-»\@ 3 ) .

— DATE: '
WELL
35~ T35
WEATHER: j 0 NUMBER: I
PURGE VOLUME CALCULATION: CAS'I-NG GALFT
WELL DEPTH (FT}): fﬂ DIAMETER OF CASING
DEPTH TO WATER (FT): - X 2 W <0682 >
WATER COLUMN (FT): = 0 p N 4 IN. 0.6528
GAL/FT OF CASING (from table at right): x 0.1632 6 IN. 1.4698
CASING VOLUME (GALs): = 0, 8 1IN, 2.611
NO. OF VOLUMES {min. 3): x 10 IN. 4,0797
PURGE VOLUME !GAL): = 0- 12 iN. 5.8748
METHOD OF PURGING (circle one}
iPUMP: SUB., CENT., . OTHER: BAILER : TEFLON, SS ,OTHER:
" TIMEON: 248 BAILER VOL.. (gal) 257331 .75
FLOW RATE ({(gpm): o, REQUIRED PULLS:
PUMP TIME  {min}: - VOL. PURGED (gals):
VOL. PURGED !93I52: ¢ B _ QTHER:
FiELD PARAMETER MEASUREMENTS Field Equipment Used: Horiba U-22
No. |Time Volume pH Temperature  |Conductivity Turbidity Other (DO; ORP)
1| i34 5 .09 19y 201 3z] 999 \505 &3
ANEY.Y°2 N le2z. | ¥ x%a? q477 L\&Z A
5 lo. gl J 1LYy 22 |
A ‘ _
5
6
7
8
HOBSER\‘ ATIONS (circle as appropriate)
- ICOLOR: CLEAR , AMBER , TAN , BROWN GREY , MILKY WHITE , OTHER:

Please use back of sheet for sketching maps, well location notes, etc. Sea back of shest? ¥ IN

ODOR: NONE , LOW , MEDIUM , HIGH , VERY STRONG , H2S | FUEL LIKE , CHEMICAL ?, UNKNOWN
TURBIDITY: NONE , LOW , MEDIUM , HIGH  VERY TURBID. HEAVY SILTS
COMMENTS:

SAMPLE DATA:
No. and Types of

Sample ID Number Containers

Parameters Analyzed

Laboratory

QA/QC sample? Y /N

Yo

MUY

Tt Amer

SIGNED/SAMPLER:

4/*




Figure 2-3

CH2MHILL So_ll Gas Sampling
- \ Field Data Sheet
Soil Gas Point Installation Soll Gas Sample Point Purging .Multi Rae Readings
Total VOCs
Time Instafled 43 Purge Date (2] lepm) 0.7
Screen Depth {g,’ Purge Time / § g y-\ 02 {%) )5 n(l)l
Screen Volume 1L Purge Rate M H2S {ppm) D
Helium Leak Check
Resuit 3-50 Purged Volume 3 ]{ CO (ppm) Zf g
| e o Y

Soil Gas Sample Collection

Sample ID

I REBS - L S508 =~ SU-5~ ¢~ OFR

Sémple Location

gie 25 Coung Gifger

Canister ID B L‘Y_L{7
Critical QOrifice or

Flow Controller ID 1350
Pressure Gauge ID —4/4

Initital Pressure _

(in. Hg) >0
Sample Date { f , 2 , OV—
Start Time 1435
End Time 1440
Final Pressure

(in. Hg) ~
Elapsed Time A

Observations:




'PROJECT NUMBER BORING NUMBER

~TO N 35-2‘ SO SHEET 1 OF 1
SOIL BORING LOG

PrOECT: 7O 2] LOCATION; 525(;., 31 ﬂMé Aew. W
ELEVATION : DRILLING CONTRACTOR : _ ~2.€ &
DRILLING METHOD AND EQUIPMENT USED: ___ & 2 @ 700 y &= o
WATER LEVELS : ___START. J¢{ = END: ¢ &5 LOGGER:

0 CH2MHILL
-

IDEPTH BELOW SUT?FACE {FT) STANDARD SOIL DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY {IN} TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#HTYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
g"-6".6".8" OR CONSISTENCY, S0IL STRUCTURE, ’ TESTS, AND INSTRUMENTATION.
(N} MINERALOGY. , OVM (ppm):  Breathing Zone  Above Hole
1
(B AL
f‘?&m c L
l, Q vl
1 .
7 5 Line Yo reeflyn,
S mr\g}
5 )
Ay T/t Yellow
} } - s ,
527700 Some_ ad C‘cdﬁ?u{_

1>t9'. ro Sl lum .
W Couse SQVLO{ . .

10_; 254 2/y ~ligh 9 _ _
) 9- '2{' 5M
' M Yo
sar\,CL @ursSe
24Y v Wohkat
Shghd @olor

SRS /LaN

20

25

SBOR25FT.XLS



Attachment 4

PROJECT NUMBER PROJECT NAME

7 Q2] So. ! oo Tandension
| WELL PURGE AND SAMPLING FIELLD SHEET

'@ cHzmHiLL

_ DATE: /9 724 70 7
' gy WELL
A wEdl INUMBE?E; LSO
PURGE VOLUME CALCUEATION: CASING GALFT
WELL DEPTH (FT): 11 DIAMETER OF CASING
¥
DEPTH TO WATER (FT): - ¥ T2 W Colg3z>
WATER COLUMN (FT): = 0 2 4 _IN, 0.6528
GAUFT OF CASING {jrom table at right): x 01632 6 IN, 1.4688
CASING VOLUME (GALSs): = 0 §Q’2—- 8 IN. 2.611
NO. OF VOLUMES (min. 3): x 10_IN. 4.0797
PURGE VOLUME {GAL): 3 0 12 IN. 5.8748
METHOD OF PURGING (cizela,one)
PUMP: SUB. CENT., : - OTHER: BAILER : TEFLON, $S ,OTHER:
TIME ON: J 41 BAILERVOL.. (gal) .25/ 33 / .75
FLOW RATE (gpm): o O REQUIRED PULLS:
PUMP TIME  (min): S iy p—~ VOL. PURGED (gals):
VOL. PURGED {gals): OTHER:
FIELD PARAMETER MEASUREMENTS Fleld Equipment Used; _ Horiba U-22
No. [Time Volume lpH Temperature Gonductivity Turbidity Qther (DO; ORP)
/612 J 949 2350 220 |97 |53 “>9
21617 Shily 12250 ,199 | 94X a7 ~%)
BN~ Y 12191 | 129 1 55) (273 —9¢
4
5
8
7
8
OBSERVATIONS [circle as appropriate)
COLOR: CLEAR ., AMBER , TAN , BROWN ¢ PREY.). MILKY WHITE , OTHER:
ODOR: NOTES, LOW , MEDIUM _ HIGH , VERY STRONG , H2S , FUEL LIKE , CHEMICAL ?, UNKNOWN
TURBIDITY: NONE . LOW DIUM) . HIGH , VERY TURBID. HEAVY SILTS
COMMENTS:

Please use back of sheet for sketching maps, well location notes, etc. See back of sheet? Y /N

SAMPLE DATA:
No. and Types of
Sample ID Number Containers Parameters Analyzed |Laboratory QA/QC sample? Y /N

- (Y -1e41~0 2 H@E(: W/l‘jélﬂ-ur A

SIGNED/SAMPLER: __Aé-//-//é”’




Pt

Soil Gas Point Installation

CH22MHILL

Figure 2-3

Soil Gas Sampling

Field Data Sheet

Soil Gas Sample Point Purging

Multi Rae Readings

Soil Gas Sample Collection

| Total VOCs
Time Installed 1525 Purge Date bial /ey (ppm) e
Screen Depth {, ‘ Purge Time /5 At @ 02 (%) 2 O
Screen Volume J» [Purge Rate 200! [ H2S (ppm) (9
Helium Leak Check
Result V5o Purged Volume 3 l coppm) | = 25
LEL (%)

Sample ID

ZR 3S- 180l - Si/-5-C -OFR

Sample Location

GBS MchS (eumne

Canister ID

€750

Critical Oriflce or

Flow Controller iD 2 0

Pressure Gauge ID M

Initital Pressure ~
k(in. Hg) o]¢)

Sample Date L () [0
Start Time /569

End Time i 5 5 7

Final Pressure -

(in. Hg) C’
|Elapsed Time b4 nal

Observations:




PROJECT NUMBER |BORING NUMBER

A0 2} gjmg- 7S 7 sueET 1 OF 1
SOIL BORING LOG

PROJECT : "?O 2l So'f YeBr LOGATION: S/p. ?3 MQ%_S‘ /%?W/M

Lo @ crzvini
-

ELEVATION : ’ DRILLING CONTRACTOR vy Y-
DRILLING METHOD AND EQUIPMENT USED : /e @i/l © _ e
WATER LEVELS : TTSTART: O END LOGGER :
DEPTH BELCW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS
INTERVAL {FT) PEMETRATION .
RECQVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
g"-a"-8"-g6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION,
{N) MINERALOGY. OVM (ppm): _ Breathing Zone _ Above Hole

,-} mMIG//‘\MOLOf}!MQ_
| | ;..#g- ol wiin- 3mu'ne9ﬂ-
ASY DMy~ pale yellow
.4 sanly ey
20% Sovndd.
. 2 5Y $7- 3&»7,‘#\ _
) | 2 ow },(ngﬁ‘/y
_ s-o Same 8
J o._,b@ue,
71’0‘51_ Fqp—t QSG&V_(

105~ 11~ Teans. Won
fo o ‘L.( 50,40(

( 2.5 y‘—\ f S - 3f~aqfsk bawy T

H -) vu..j Yool snL

12> 3&9‘(’,\{\

M-t — prediva o
ulf S$2 sy

2.5y &/\'300;7

15

20

25

SBOR25FT.XLS



Attachment 4

PROJECT NUMBER
T6 21
WELL PURGE AND SAMPLING FIELD SHEET

DATE: e
iWELL
a{

PROJECT NAME

&u - ‘ o,

@ CH2ZMHILL
i

-ISO
INUMBER:E 7
XVION: CASING GAUFT |
WELL DEPTH (FT): ) DIAMETER OF CASING
DEPTH TO WATER (FT): ; 1 A 2 >
WATER COLUMN (FT): = 0 g 4_IN. 0.6528
GAUFT OF CASING (from table at right): x_0.1632 8 IN._ . 1.4688
CASING VOLUME (GALs): = 0 & 8 _IN. 2,611
NO. OF VOLUMES (min. 3): X 10 iN. 4,0797
PURGE VOLUME (GAL): = 0 12 IN, 5.8748
METHOD OF PURGING (gi o)
[PUMP: SUB., CENT., . OTHER: BAILER : TEFLON, SS ,OTHER:
TIME ON: DI BAILERVOL.. (ga}) .25 / 33 /.75
FLOW RATE  (gpm): oL50 REQUIRED PULLS:
PUMP TIME  (min): O : VOL. PURGED {gals):
VOL. PURGED (gals): X e OTHER:
FIELD PARAMETER MEASUREMENTS Field Equipment Used._Horiba U-22
No. [Time Volume pH Temperature __[Conductivity Turbidity Other (DO; CRP)
1| 081> 0 S0 TN s 0/4:?& 133 70
207 13 25 [520 | aess | bt | 299 2.3 <ol
1ox23 | 50 |51 e x| uy2 | 999 | 97 s>
4
5
8
7
_8_
OBSERVATIONS (tircle as appropriate)
COLOR: CLEAR . AMBER , TAN , BROWN (ZBREY  MILKY WHITE , OTHER:
ODOR: RBNEALOW , MEDIUM , HIGH , VERY STRONG , H2S , FUEL LIKE , CHEMICAL 2, UNKNOWN
TURBIDITY: NONE ., LOW UM .2 HIGH . VERY TURBID. HEAVY SILTS

ral

COMMENTS:

Please use back of sheet for skatching maps, well location notes, etc. See back of sheat? Y/N

SAMPLE DATA:

No. and Types of
Sample ID Numbsr Containers Parameters Analyzed {Laboratory QA/QC sample? Y /N

O3 189 3-Tsorawya-13-Ra % Uoa.! A U ‘1&59(/)4&/‘ A /

SIGNED/SAMPLER: %’ 7




‘Soil Gas Point Installation

CH2MHILL

Figure 2-3

Soil Gas Sampling
~ Field Data Sheet

Soll Gas Sample Point Purging Multi Rae Readings _

Soil Gas Sample Collection

Total VOCs
Time Installed ATR® [Purge Date { / Allcy pem 1 2, T
i . .
Screen Depth 7 _ Purge Time (Bpnim | 02 (%) 2. <4
Screen Volume [ ] {Purge Rate M&‘q H2S {ppm} | o
Helium Leak Check _ {
Resuilt 700 Purged Volume (- CO(ppm) ] 7 17
[Lerew | S

Sample ID

ZRAX - TS50 -SY=-L-7-OFR

Sample Location

sive ‘73/140/4—5 /Lé,u;'(c’“’@f

Canister 1D L"5 / l‘l 7\
Critical Orifice or

Fl;w Contlrclvller iD ? ‘/
Pressure Gauge ID ! /_//;4

Initital Pressure '

(in. Hg) %Yo
Sample Date o/ 9‘!)-/03)
Start Time O JE 7

End Time 3702
Final Pressure -

(in. Hg) i
|Elapsed Time 5 n. LA

QObservations:




CH2Z2MIHILL

PROJECT NUMBER: BORING NUMBER: - - —
70 2 19378 OF sHeEr _ oF
SOIL BORING LOG

PROJECT :

ZAaWN|

LOCATION : 5:(}9 73, _Me4S Aee ) Maer

ELEVATION :

DRILLING CONTRACTOR:

ra_

DRILLING METHOD AND EQuipENT : L@ Jor it

WATERLEVELS - —

smagr: | L'{U END.

3
G

LORGER -

DEPTH BELOW EXISTING GRACE (R}

STANDARD

RITERVAL (R}

PEMETRATION
TEST RESULTS

RECOVERY {in}

SO0IL DESCRIPTION

COMMENTS

Z EBgs

SCIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

HFTYPE

8-0"5"
N

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLUC LOG

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOBS TESTS, AND
INSTRUMENMTATION

10_|

15__|

e-u'l cﬁaamafc mméﬂf@f

6" 35" pmed! na
“ ‘jnz\ r\.ed
iﬂmg( ]
35 5L scu«o’(lj </l

25 3 -
7.5\1 5/ 5»1@»«7 5@@,\ )

0. 4YR <7/ 4 ~redofsA velp,)
25 Yk L) ’ “

“ ? ,(\17 m
5 L9 Same as alovl |
- 17— Sqr.—e as Qd@(/e:
1512 - Tropeidon e ]
course ang( - veyrols
P5YR 2. S5/ - 6/&9,}7\
12~ )37 — gadarates 1
O uv s S~

&Y/ EEY/ -
50{3\0,’%4’ row 1 i

1

o



e GROUNDWATER SAMPLING DAIA SHEET -
< Project Number: 2[
S Mo Kyer Wb —FSOX
Sample ID: ﬂqg T SOR (- 1A% ~OFA
(O Sampling Team: &7 /2, AR
: ’5‘5 Qo
Total Depth: 4% _FTETO0) Measuring Devics: égg\bg %{ FND
Depth to water: {) 1 "~ FT(BTOC) Datsand Time:  Ze (2. 24
Water Column: . _'_] FT.
W) - (/g7 GALFT. Well Dia. | Volume
Wall Volume: . GAL. (inches) | {gallonsifoat)
Total Purge Vol.: :é% GAL. 1 0.041
. 1.25 0.064
Purge Device: YA Ugi_a”—\\ < VM 2% 2 5.163
3 0.65

6 1.469

Calor / Odor | Comments

“pugeVol. | Temp. | Cond. | DO “T M | ORP | Tubidty '
Time (gals) pra mSlem molL Sy’ oy NTU QOther: Color / Odor / Comments

=T J [Wuyl 35 9o |59 w1927
/

7 .
FEANE (R ARG KRV AN PR

Analysis T Presewaﬂve Container requirements

Vo 2200 2L 0L VAL
Observations/Notes: ﬂ l “3‘\ SCowIn - u‘jl‘\ / 10'0(127 \?‘-ﬁ
glew r M{, '
MSMSD -, {Duplicate ID No.:

Signature(s): /4 . _}'_d_’-——“




L

Figure 2-3

W) CHZMHILL Soil Gas Sampling

Field Data Sheet

Soil Gas Point Installation Soil Gas Sample Point Purging Muiti Rae Readings

Time Installad

‘ Total VOCs
A3p | |eugepate | 4|20 JoI]  |eem) 1G. O

Screen Depth ! Purge Time )74 /M \ ~ 02 (%) 9‘0‘ I
Screen Volume L Purge Rate 20 pffune]  |H28 (PEOMY | 0

Helium Leak Check
Result

Soil Gas Sample Collection

Lf‘? 27/ Purged Volume | ; L ¢O (ppm) I%q'

ILEL (%) 0

Sample ID

ccms— Z30Y% - SV X 0P

Sample Location

SN T, MeAS Mo B

Canister ID % S }4 - (229
Fiow conrotiern | 39

Pressure Gauge ID A4

:?r:t-It:; )F‘ressure - =0

Sample Date { / -2-OF

Start Time )R3¢,

End Time 13587

r:a:' ;)ressure —

Elapsed Time G V"iﬂ/\,

Observations:




PROJECT NUMBER BORING NUMBER

‘7(@7 Py GA~LS O Q SHEET 1 OF 1
SOIL BORING LOG

‘ CH2MHILL
-

pROJECT: (2| Sal UQ/JQ!‘ ‘fmhm$ {o . Location: S ke TS MedS //MM
ELEVATION: DRILLING CONTRACTOR: "2 €dA L

DRILLING METHOD AND EQUIPMENTUSED:  O€8 2 [D bt

WATER LEVELS : __sTART:. 91 C END : LOGGER

IDEPTH BELOW SURFACE (FT) STANDARD SOIL-DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION

RECOVERY {IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOCR, DEPTH OF CASING, DRILLING RATE,
#TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,

g".8".8"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
(M) MINERALOGY, OVM (ppm): Breathing Zone A_IbLDVO Hole

- O-% - orpurl & maderle]| - -
- L4~ e 3ran - -
- 5&?\6( "“6/ )
i | REY Gy- loht- T i
TelowSi egown

: ﬁé' . J‘hcolaL;‘x Ro - -
i Gurse grajned sanyf
10 M{W _
i ) 5‘._"55’/ Soume a3 aboyg
i} 55 9L molsH Bo.no( _
] aloy - hlgh ﬂée.:tw'j o0t~ -
- (6%l ‘saw 9< -
o ' 9.2y Y otk -

- ﬂ(\w{ﬁs& brown -
- 7.9 c&w?ia’ ﬁ‘a(\zj(, . ,

ﬁadv& vafen” } )
. Bz %rd? clay w5 i
_ 0% sa

- .54 Uiy olive bfow’l

” T ,,3 - pred i~ #mu(ﬁ:. 0;10///?/‘“
sandl

) 2. Mu 9 ] )

ol
SBOR25FT.XLS



Attachment 4

PROJECT NUMBER PROJECT NAME

0 ) Q3-7.5
WELL PURGE AND SAMPLING FIELD SHEET
SITE:

- = 0 g }_ﬂw’
FIELD GREW: e = X Cing WELL & 2 15‘@?

WEATHER: <z NUMBER:
PURGE VOLUME CALCULATON: CASING GAUFT
WELL DEPTH (FT): 13 DIAMETER OF CASING

@ CH2ZMHILL
-

DEPTH TO WATER (FT): - 1) <2 WD o632 > |
WATER COLUMN (FT): = 0 A 4 _IN. 0.8528
GALIFT OF CASING (from table at right): x 0.1632 ~6_IN. 1.4688
CASING VOLUME (GALs): = 0 R 8_IN. 2,611
NO. OF VOLUMES (min. 3): x . 10 IN. 4.0797
PURGE VOLUME (GAL): = 0 12 IN. 5.8748
METHOD OF PURGING (circle one)
PUMP: SUB., CENT.PERISD OTHER: |BAILER : TEFLON, S8 ,OTHER:
TIME ON: o ‘?‘!? BAILER VOL.. (gal) 2517 331 .75
FLOW RATE (gpm): 2\ 00 REQUIRED PULLS:
PUMP TIME {min}: LO 17 VOL. PURGED (gals):
VOL. PURGED {gals): A OTHER:
FIELD PARAMETER MEASUREMENTS = Field Equipment Used: _ Horiba U-22
No. [Time Volume pH Temperature  |Conductivity Turbidity Qther  (DO; ORP)
1 oqu' 0 567 | 223 1999 310
) 555/ 5w 2572831929 517 5%
10989 | 15 15,854 [>693].3LY | A9 L.OO 5%~
4
5
6
7
8
QOBSERVATIONS (circle as appropriate}
COLOR: CLEAR , AMBER , TAN , BROWN , GREY . MILKY WHITE , OTHER:
ODOR: NONE , LOW , MEDIUM , HIGH , VERY STRONG , H2S , FUEL LIKE , CHEMICAL ?, UNKNOWN
TURBIDITY: NONE , LOW , MEDIUM . HIGH ., VERY TURBID. HEAVY SILTS
|COMMENTS:

Please use back of sheet for sketching maps, well location notes, etc. See back of sheet? Y /N

SAMPLE DATA:
No. and Types of
Sample |ID Number Containers Paramsters Analyzed |Laboratory QA/QC sample? Y /N
3 .
OT8Ac83 -1507-Crorrnoix #om( 4] UOC Los fodmer | NS

SIGNED/SAMPLER: =




Figure 2-3

CH2MHILL Soil Gas Sampling
-_— Field Data Sheet
Soil Gas Point Installation : ] Soil Gas Sample Point Purgi_ng Multi Rae Readings
Total VOCs|
Time Installed @ﬂ_z__ Purge Date G Ao g~ (ppm) Q/V“O‘
Screen Depth s / [Purge Time 155 02 (%) 1{‘,0
Screen Volume 3 Purge Rate 7ZPe |nzs (ppm) | O
Helium Leak Check
[Result } b'76 Purged Volume 2/ CO (ppm) H YD'

Soil Gas Sample Collection

LEL (%) | "2

Sample ID

TAIDI-— TS - SY - L~ ~OF8

Sample Location

51*@ 9% 40D ’U.ﬂ_fg/ Ploey

(in. Hg)

Canister ID é 6- / V 3

Critical Orifice or

Flow Controller 1D 5D

Pressure Gauge ID /L//Cl«

|inititat Pressure ,
~20 |

/

Sample Date ulz2 /6 Yy
Start Time O3y

|End Time 0 35

Final Pressure

{in. Hg) ~ ]

Elapsed Time (5 i M

Obhservations:




Soil Gas Point Installation

CH2Z2MHILL

Figure 2-3

Soil Gas Sampling
Field Data Sheet

Soil Gas Sample Point Purgiﬂ

Multi Rae Readingg

| Total VOCs|
Time Installed " ‘ D-QQ'Z Purge Date Ce fﬂ-‘//ﬂ ' (ppm) Vo a )
Screen Depth e ‘ Purge Time ’6 (\’\:‘ [ 02 (%) | 1’7;5 ‘
Screen Volume = [Purge Rate ' kg’g H2S (pﬁm} _,ﬁ'@
Helium Leak Check ' | ‘ ‘
Result M /4/ Purged Volume 2 { CO (ppm) 7
7
LEL (%)

Soil Gas Sample Collection

Sample iD

ZRYY - 510 — S - Y~ 5 -OX%

Sample Location

2 31 - Mess  pcotBlce

Canister ID R Y72
Critical Orifice or

Flow Controller iD =2 ’0‘

Pressure Gauge ID A %
|initital Pressure

(in. Hg) — 30
Sample Date S0 [fﬂ//o pd
Start Time M7—37

End Time 1432,
[Final Pressure

{in. Hg) — 3

Elapsed Time S f\/\.\,‘ b~

Observations:




CH2ZMHILL

Soil Gas Point Installation

Soil Gas Sample Point Purging

Figure 2-3

Soil Gas Sampling
Field Data Sheet

Muiti Rae Readingi

Time Instailed #120(p| |purgepate | UL [0 (T:;:)VOCS 2278
Screen Depth 5 ’ Purge Time 25- nqs L~ 02 (%) m 7y
Screen Volume {1 |Purge Rate ’Q@_ H2s (ppm) | (2
:::3::' Lealk Gheck /[} A., Purged Volume "E) Z/ CO (ppm) Q

LEL (%) O

Soil Gas Sample Collection

Sample ID

LY~ LTSN ~SYU~Y~-§ ~o%

Sample Location

Mo v7  MChS Maw Zhueor

Canister ID

R H4u b7

Critical Orifice or
Flow Controller ID

Y41

Pressure Gauge ID

W

Initital Pressure

{in. Hg) h% O
Sample Date (2 ' 7“” @ 4l
Sltart Time 71{0_@

End Time {4(0 5
|Final Pressure

(in. Hg) O

Elapsed Time S f\'\} La

Obsarvations:




Soil Gas Point Installation

CH2Z2MHILL

Figure 2-3

Soil Gas Sampling
Field Data Sheet

Soil Gas Sample Paoint Purging Muiti Rae Reading_js

Soil Gas Sample Collection

Total VOCs}
Time Installed /“ ) 9@_{(_ Purge Date Co 2o x (ppm) O’Z&acp
Screen Depth 5’ Purge Time 15l 02 (%) K b
Screen Volume A |purge Rate AC0 Has pom) | (O
::::::1 Leak Check /f/ ,l Purged Volume ,5 é., JCO {ppm) 0
LEL (%) 0

Sample ID

TRYY - LR~ SU~H -8 ~ oy z

Sample Location

shl Y9

Canister ID 6 :3_3- 45
Critical Orifice or
Flow Controller ID R ( g

Pressure Gauge ID

M

Initital Pressure

(in. Ho) 50

Sample Date /24 O
Start Time 10
|End Time | =25
iFLa;:f‘)ressure _ =
Elapsed Time 5 ), a

Observations:











































Appendix V6-B
Data Validation/Quality Assurance
Technical Memorandum




Data Quality Evaluation

1 Data Quality Assessment

This data quality evaluation assesses the effect of the overall analytical process on the
“availability” of the analytical data. “Availability” in this context refers to whether results
can be used by the project team based on their analytical soundness. If a result is analytically
sound, it is available for use by the project team.

Evaluation of laboratory performance is a check for compliance with the method
requirements; in other words, a check of whether the laboratory analyzed the samples
within the limits of the analytical method. Additionally, an independent, third-party
validator conducted a review of the laboratory data to assess whether the analytical
methods were within required control limits at the time of analysis. Evaluation of potential
matrix interferences involves the review of several areas of results, including surrogate
spike recoveries, matrix spike recoveries, and duplicate sample results.

The data evaluation and validation is a multi-tiered approach. The process begins with an
internal laboratory review, continues with an independent review by a third-party
validator, and ends with an overall review by the Navy contractor project chemistry team.
This process provides a medium for essential communication between the laboratory,
validator, and project team, and allows for data quality to be thoroughly evaluated.

1.1 Laboratory Internal Quality Control Review

Prior to releasing the analytical data, the laboratory reviewed both the sample and QC data
to verify sample identity, instrument calibration, quantitation limits, dilution factors,
numerical computations, accuracy of transcriptions, and chemical interpretations. In
addition, the QC data were tabulated and the results reviewed to ascertain whether they
were within the contract-required or laboratory-defined limits for accuracy and precision.
Any non-conforming data were discussed in the data package cover letter and case
narrative. The case narrative was then reviewed by the data validator and incorporated into
the data validation report. If necessary, qualifiers were applied based on this information.

1.2 Data  Validation

An independent data validator reviewed all data packages using the validation criteria
defined by USEPA National Functional Guidelines, analytical methods, and applicable
laboratory SOPs. These criteria help the validator create a thorough and systematic
approach to the validation process. As stated above, the data validation process was
independent and separate from the laboratory’s internal review. The process was
specifically focused on the effects of the laboratory’s performance and sample matrix on the
analytical results. Areas of review consisted of holding time compliance, surrogate recovery
accuracy, matrix spiked sample precision and accuracy, blank contamination, initial and
continuing calibration accuracy and precision, laboratory control sample accuracy, internal
standard response and retention time accuracy, instrument tune criteria accuracy, and
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duplicate sample precision (laboratory and field duplicates). Additionally, the analytical
spectrum and raw data output were reviewed and laboratory results selected by the
validator were recalculated from the raw data to verify final laboratory quantitation.

When multiple analyses were performed, the analytical run with the lowest quantitation
limits was selected by the validator if the QC criteria were met for that analysis. If a sample
was analyzed more than once as a result of concentrations exceeding the calibration range,
the data validator selected results from the appropriate dilution. When multiple analyses
were performed and QC criteria were outside of control limits for all analyses, the data
validator selected results from the analytical run with the least number of exceptions or best
possible QC.

Qualification of data is not an unusual occurrence. To define a laboratory QC exceedance
and when a laboratory QC exceedance occurs, the laboratory refers to its in-house SOPs. The
SOPs are based on DOD requirements, the requested analytical method, and accumulated
laboratory experience. When a laboratory QC exceedance occurs, the situation may be
acceptable or it may require further action by the laboratory, such as application of a
laboratory qualifier or reanalysis of the sample. The data validator uses a separate set of QC
criteria, based on guidance from the EPA region that applies to the samples. Data validation
criteria exceedances may result in the qualification of or rejection of data, as deemed
appropriate by the third-party data validator.

The data validator examines each data point and determines any effects that QC
exceedances have had. Most often, these effects dictate that the result or quantitation limit
should be considered estimated, but is still available for use. The J-qualification,
UJ-qualification, NJ-qualification, and U-qualification of results are common occurrences
and have no adverse effect on the availability of that result to the project team for making
decisions. J-qualified and NJ-qualified results are available, at the reported result, for use as
detects as long as they are considered “estimated” by the project team. Human health risk
assessment guidance suggests that these qualifiers “indicate uncertainty in the reported
concentration of the chemical, but not in its assigned identity. Therefore, these data can be
used just as positive data with no qualifiers or codes.” In addition, one should use
“J-qualified concentrations the same way as positive data that do not have this qualifier”
(Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual.
(Part A) EPA/540/1-89/002. Office of Emergency and Remedial Response, U.S.
Environmental Protection Agency, Washington, D.C. 1989). U-qualified and UJ-qualified
results are available, at the reported quantitation limit, for use as non-detects as long as they
are considered “non-detect,” “attributable to blank contamination,” or “non-detect,
estimated quantitation limit,” as appropriate.

In extreme cases, a result is rejected and deemed to be unusable. “Unusable” in this instance
is defined as a result that is not analytically sound and is not generally considered available
for use by the project team. In some cases, the project team may still decide to use a rejected
result. An example of this occurrence would be if a result is rejected because it is biased
extremely high, yet it is still below the project action limits. A conservative decision may be
made to consider this result a non-exceedance, even if its concentration was rejected. For
that reason, it is important to examine why a result was rejected. For the most part,
however, rejected results are not usable, and the R-qualifier is the only qualifier that has an
adverse effect on the availability of data.
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In large data sets, rejected results are often inconsequential because there is sufficient non-
rejected data available to the project team. If there are enough non-rejected data or the
project team is able to infer results from adjacent sampling locations or there is other site-
specific information that can provide additional lines of evidence, it may not be necessary to
know the concentrations of some rejected constituents. It may also not be necessary to prove
a constituent’s absence if there are sufficient additional lines of evidence.

1.21 Primary Data Validation Qualifiers

The following data validation qualifiers were applied to one or more analytical results:

e U - Not detected. Sample was analyzed for this parameter, but it was not detected at
greater than reported quantitation limit. The data validator may also apply this qualifier
to indicate that a concentration is attributed to blank contamination, but this qualifier
does not necessarily indicate a quality control problem.

e UJ - Not detected, quantitation limit is estimated. Sample was analyzed for this
parameter, but it was not detected above the reported quantitation limit. The
quantitation limit for this parameter is estimated due to a quality control issue.

e J - Concentration estimated. The parameter was positively identified and the associated
numerical value is the approximate concentration of the parameter in the sample.

¢ R - Rejected. The result was rejected due to a quality control issue. The presence or
absence of the parameter cannot be verified and the result generally is not usable as
detected or not detected. R is also used to indicate an analytical result that is redundant
because of reanalysis or dilution, in which case, there is no effect on the quality or
usability of data.

¢ [No qualifier present] - Detected. Qualification was not warranted.

2 Impact of Data Quality on Project Data Quality Objectives
and Data Usability

The laboratories analyzed the samples in accordance with EPA methods. The data packages
were reviewed by an independent data validator using USEPA National Functional
Guidelines, analytical methods, and applicable laboratory SOPs.

a7

The laboratory utilized various qualifiers to represent “below reporting limit,” “non-detect,”
and “detected.” The data validator utilized J-qualifiers, NJ-qualifiers, UJ-qualifiers,
U-qualifiers, and R-qualifiers to represent “estimated,” “presumptively present at
approximate quantity,” “non-detect, estimated quantitation limit,” “non-detect” or
“attributable to blank contamination,” and “rejected,” respectively.

The J- and UJ-qualifiers indicate that some results are estimated. These qualifiers indicate
that data are available for use as detects and non-detects, respectively. These qualifiers do
not necessarily indicate a problem that adversely affects the availability of data. For
example, J-qualifiers are often applied simply because results are below the quantitation
limit.
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Region IV data validation guidance mandates the use of J- and UJ-qualifiers when QA /QC
exceedances dictate their necessity. In general, J-, UJ-, and U-qualified results are available
for use as qualified.

3  Phase | Sampling - Camp Geiger

The purpose of this data quality evaluation is to summarize the findings of the data
validation and any effects on the availability of the data for the Phase I sampling at Camp
Geiger as well as to provide an assessment of data usability.

3.1 Groundwater  Data

This evaluation assesses the analytical results of the groundwater samples collected on
June 21 through June 23, 2008.

3.1.1  Volatile Organic Compounds

Volatiles were analyzed by SW-846 method 8260B. Excluding field quality control samples,
490 distinct data points were generated. There were no rejected results. The volatiles data set
is 100% percent complete (all volatiles results are available for use). The validation process
resulted in the following qualifiers for results in the volatiles fraction:

e 1.0 percent (5 of 490 results) were U-qualified as “attributable to blank contamination”
(see section 3.1.1.1, below)

e 1.6 percent (8 of 490 results) were UJ-qualified as “nondetect, estimated quantitation
limit” because of high continuing calibration recovery (see section 3.1.1.2, below)

e 0.2 percent (1 of 490 results) were J-qualified as “estimated” due to high continuing
calibration recovery (see section 3.1.1.2 below)

e 8.4 percent (41 of 490 results) were J-qualified as “estimated” because the results were
below the quantitation limit (see section 3.1.1.3 below)

3.1.1.1 Blank Contamination

A total of five results were U-qualified as “attributable to blank contamination” because
acetone, methylene chloride, and chloromethane were detected in associated blank samples.
Of these, acetone and methylene chloride are common laboratory contaminants. The
U-qualification of detects to indicate that they are “attributable to blank contamination”
does not affect the availability of results because they are available for use as nondetects at
the adjusted quantitation limit.

3.1.1.2 Calibration

A total of eight results were UJ-qualified as “nondetect, estimated quantitation limit”
because of high continuing calibration recoveries. The UJ-qualification of nondetects does
not affect the availability of results because they are available for use as nondetects at the
reported quantitation limit.

One result was J-qualified as “estimated” due to high continuing calibration recoveries. The
affected compound, Methyl tert-butyl ether, did not exceed any screening criteria. The
J-qualification of detects does not affect the availability of results because they are available
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for use as detects at the reported concentration. However, the data user should consider the
result as possibly biased high.

3.1.1.3 Quantitation Limits

A total of 41 results were J-qualified as “estimated” simply because the results were lower
than the quantitation limit. The J-qualification of detects does not affect the availability of
results because they are available for use as detects at the reported concentration.

3.2 Indoor Air and Outdoor Air Data

This evaluation assesses the analytical results of indoor air and outdoor air samples
collected on June 21 and June 24, 2008.

3.2.1 Volatile Organic Compounds

Volatiles were analyzed by EPA method TO-15. Excluding field quality control samples, 392
distinct data points were generated. There were no rejected results. The volatiles data set is
100% percent complete (all volatiles results are available for use). The validation process
resulted in the following qualifiers for results in the volatiles fraction:

e 0.8 percent (3 of 392 results) were U-qualified as “attributable to blank contamination”
(see section 3.2.1.1, below)

e 20.7 percent (81 of 392 results) were J-qualified as “estimated” because the results were
below the quantitation limit (see section 3.2.1.2 below)

3.2.1.1 Blank Contamination

A total of three results were U-qualified as “attributable to blank contamination” because
methylene chloride was detected in associated blank samples. Methylene chloride is a
common laboratory contaminant. The U-qualification of detects to indicate that they are
“attributable to blank contamination” does not affect the availability of results because they
are available for use as nondetects at the adjusted quantitation limit.

3.2.1.2 Quantitation Limits

A total of 81 results were J-qualified as “estimated” simply because the results were lower
than the quantitation limit. The J-qualification of detects does not affect the availability of
results because they are available for use as detects at the reported concentration.

3.3 Soil Gas Data

This evaluation assesses the analytical results of soil gas samples collected on June 21,
June 23, and June 24, 2008.

3.3.1 Volatile Organic Compounds

Volatiles were analyzed by EPA method TO-15. Excluding field quality control samples, 276
distinct data points were generated. There were no rejected results. The volatiles data set is
100% percent complete (all volatiles results are available for use). The validation process
resulted in the following qualifiers for results in the volatiles fraction:

e 1.8 percent (5 of 276 results) were U-qualified as “attributable to blank contamination”
(see section 3.3.1.1, below)
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e 12 percent (33 of 276 results) were J-qualified as “estimated” because the results were
below the quantitation limit (see section 3.3.1.2 below)

3.3.1.1 Blank Contamination

A total of five results were U-qualified as “attributable to blank contamination” because
methylene chloride was detected in associated blank samples. Methylene chloride is a
common laboratory contaminant. The U-qualification of detects to indicate that they are
“attributable to blank contamination” does not affect the availability of results because they
are available for use as nondetects at the adjusted quantitation limit.

3.3.1.2 Quantitation Limits

A total of 33 results were J-qualified as “estimated” simply because the results were lower
than the quantitation limit. The J-qualification of detects does not affect the availability of
results because they are available for use as detects at the reported concentration.

3.4  Shallow Soil Vapor Data

This evaluation assesses the analytical results of shallow soil vapor samples collected on
June 21 and June 24, 2008.

3.41 Volatile Organic Compounds

Volatiles were analyzed by EPA method TO-15. Excluding field quality control samples, 322
distinct data points were generated. There were no rejected results. The volatiles data set is
100% percent complete (all volatiles results are available for use). The validation process
resulted in the following qualifiers for results in the volatiles fraction:

e 2.2 percent (7 of 322 results) were U-qualified as “attributable to blank contamination”
(see section 3.4.1.1, below)

e 149 percent (48 of 322 results) were J-qualified as “estimated” because the results were
below the quantitation limit (see section 3.4.1.2 below)

3.4.1.1 Blank Contamination

A total of seven results were U-qualified as “attributable to blank contamination” because
methylene chloride was detected in associated blank samples. Methylene chloride is a
common laboratory contaminant. The U-qualification of detects to indicate that they are
“attributable to blank contamination” does not affect the availability of results because they
are available for use as nondetects at the adjusted quantitation limit.

3.4.1.2 Quantitation Limits

A total of 48 results were J-qualified as “estimated” simply because the results were lower
than the quantitation limit. The J-qualification of detects does not affect the availability of
results because they are available for use as detects at the reported concentration.

3.5 Deep Soil Vapor Data

This evaluation assesses the analytical results of deep soil vapor samples collected on
June 22, 2008.
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3.5.1 Volatile Organic Compounds

Volatiles were analyzed by EPA method TO-15. Excluding field quality control samples, 138
distinct data points were generated. There were no rejected results. The volatiles data set is
100% percent complete (all volatiles results are available for use). The validation process
resulted in the following qualifiers for results in the volatiles fraction:

o 2.2 percent (3 of 138 results) were U-qualified as “attributable to blank contamination”
(see section 3.5.1.1, below)

e 18.8 percent (26 of 138 results) were J-qualified as “estimated” because the results were
below the quantitation limit (see section 3.5.1.2 below)

3.5.1.1 Blank Contamination

A total of three results were U-qualified as “attributable to blank contamination” because
methylene chloride was detected in associated blank samples. Methylene chloride is a
common laboratory contaminant. The U-qualification of detects to indicate that they are
“attributable to blank contamination” does not affect the availability of results because they
are available for use as nondetects at the adjusted quantitation limit.

3.5.1.2 Quantitation Limits

A total of 26 results were J-qualified as “estimated” simply because the results were lower
than the quantitation limit. The J-qualification of detects does not affect the availability of
results because they are available for use as detects at the reported concentration.

4  Phase Il Sampling — Camp Geiger
4.1 Soil Gas

This evaluation assesses the analytical results of soil gas samples collected on September 27
and October 4, 2008.

41.1 Volatile Organic Compounds

Volatiles were analyzed by EPA method TO-15. Excluding field quality control samples, 322
distinct data points were generated. There were no rejected results. The volatiles data set is
100% percent complete (all volatiles results are available for use). The validation process
resulted in the following qualifiers for results in the volatiles fraction:

o 2.8 percent (9 of 322 results) were U-qualified as “attributable to blank contamination”
(see section 4.1.1.1, below)

e 1.9 percent (6 of 322 results) were UJ-qualified as “nondetect, estimated quantitation
limit” because of high continuing calibration recovery (see section 4.1.1.2, below)

e 0.3 percent (1 of 322 results) were J-qualified as “estimated” due to high continuing
calibration recovery (see section 4.1.1.2 below)

e 5 percent (16 of 322 results) were J-qualified as “estimated” because the results were
below the quantitation limit (see section 4.1.1.3 below)
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4.1.1.1 Blank Contamination

A total of nine results were U-qualified as “attributable to blank contamination” because
carbon disulfide and methylene chloride were detected in associated blank samples.
Methylene chloride is a common laboratory contaminant. The U-qualification of detects to
indicate that they are “attributable to blank contamination” does not affect the availability of
results because they are available for use as nondetects at the adjusted quantitation limit.

4.1.1.2 Calibration
A total of six results were UJ-qualified as “nondetect, estimated quantitation limit” because
of high continuing calibration recoveries. The UJ-qualification of nondetects does not affect
the availability of results because they are available for use as nondetects at the reported
quantitation limit.

One result was J-qualified as “estimated” due to high continuing calibration recoveries. The
affected compound, Acetone, did not exceed any criteria. The J-qualification of detects does
not affect the availability of results because they are available for use as detects at the
reported concentration. However, the data user should consider this result as possibly
biased high.

4.1.1.3 Quantitation Limits

A total of 16 results were J-qualified as “estimated” simply because the results were lower
than the quantitation limit. The J-qualification of detects does not affect the availability of
results because they are available for use as detects at the reported concentration.

50verall Assessment

All data collected in support of Phase I and Phase II sampling events are found to be of
exceptional quality. No data was rejected due to QA/QC deficiencies and all data is
available for use by the project team.
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Appendix V6-D
Chain of Custody Data
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Appendix V6-E
Laboratory Data




TO-21
Camp Lejeune - Camp Gieger
Soil Gas Raw Analytical Results

June 2008

Station ID IR35-SG05 IR35-SG06 IR89-SGO1 IR89-SG02 IR89-SG03 IR89-SG04
Sample ID IR35-SG05-08B | IR35-SG06-08B | IR89-SG01-08B | IR89-SG02-08B | IR89-SG03-08B | IR89-SG04-08B|
Sample Date 06/24/08 06/24/08 06/21/08 06/21/08 06/23/08 06/23/08
Chemical Name
Volatile Organic Compounds (ppbv)
1,1,1-Trichloroethane 2U 2U 36U 2U 347 13 U
1,1,2,2-Tetrachloroethane 2U 2U 16J 2U 14 U 13 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 2U 2U 36U 2U 14 U 13 U
1,1,2-Trichloroethane 2U 2U 36U 2U 14 U 13 U
1,1-Dichloroethane 2U 2U 36U 2U 14 U 13 U
1,1-Dichloroethene 2U 2U 36U 2U 14 U 13 U
1,2,4-Trichlorobenzene 10U 10U 18 U 10U 72 U 65 U
1,2-Dibromoethane 2U 2U 36U 2U 14 U 13 U
1,2-Dichlorobenzene 2U 2U 3.6 U 2U 14 U 13U
1,2-Dichloroethane 2U 2U 36U 2U 14 U 13U
1,2-Dichloropropane 2U 2U 3.6 U 2U 14 U 13U
1,3-Dichlorobenzene 2U 2U 36U 2U 14 U 13 U
1,4-Dichlorobenzene 2U 2U 3.6 U 2U 14 U 13U
2-Butanone 521 6.9J 18 U 417 72 U 65 U
2-Hexanone 0.58 J 5U 9.1 U 5U 36 U 32U
4-Methyl-2-pentanone 5U 251 9.1 U 5U 36 U 32U
Acetone 44 ) 220 91U 67 110 J 320 U
Benzene 2U 0.67 J 36U 091 14 U 13U
[[Bromodichioromethane 2u 2U 36U 2u 14U 13U
[[Bromoform 2u 2u 36U 2u 14U 13U
[[Bromomethane 2u 2U 36 U 2u 14U 13U
[lcarbon disuiide 0.4 J 058 J 0753 5U 36 U 32U
[lcarbon tetrachioride 2u 2U 36 U 2u 14 U 13 U
[lchiorobenzene 2u 2u 36U 2u 14U 13 U
[lchtoroethane 2u 2u 36 U 2u 14U 13 U
[lchioroform 2u 2u 36 U 2u 14U 363
[lchtoromethane 5U 5U 91U 5U 36 U 32U
[lcycionexane 062 J 0.86 J 38 223 36 U 32U
[Ipibromochioromethane 2u 2U 36 U 2u 14U 13U
[[Dichiorodifiuoromethane (Freon-12) 2u 0753 3.6 U 2u 14U 13 U
[[Ethyibenzene 20 27 23 33 47 36
[Isopropylbenzene 143 223 183 2.4 ) 29U 413
[IMethyl-tert-butyt ether (MTBE) 10U 10 U 18 U 10U 72U 65 U
Methylene chloride 5U 5U 19U 481 36 U 32U
Styrene 2U 2U 36U 2U 14 U 13U
Tetrachloroethene 2U 2U 23 6 79 110
Toluene 2.6 3.6 3J 4.1 8.2J 6.1J
Trichloroethene 1.2 3.8 230 22 2,000 1,900
Trichlorofluoromethane(Freon-11) 0.35J 0.87 J 3.6 U 0.59 J 14 U 13 U
Vinyl chloride 2U 2U 36U 2U 14 U 13 U
cis-1,2-Dichloroethene 2U 2U 6.5 2U 40 54
cis-1,3-Dichloropropene 2U 2U 36U 2U 14 U 13 U
m- and p-Xylene 42 66 54 71 110 90
[lo-xytene 15 24 21 25 41 34
[rans-1,2-Dichloroethene 2u 2U 7.7 2u 50 48
[ltrans-1,3-Dichloropropene 2U 2U 36 U 2U 14 U 13 U
Notes:

J - Analyte present, value may or may not be accurate

or precise

NA - Not analyzed
U - The material was analyed for, but not detected

ppbv - parts per billion volume
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TO-21
Camp Lejuene - Camp Geiger
Shallow Soil Vapor Raw Analytical Results

June 2008

Station ID IR35-1S02 IR35-1S05 IR35-1S06 IR89-1S10 IR89-1S11 IR89-1S12
Sample ID IR35-1S02D-SV-05-06-08B IR35-1S02-SV-05-06-08B IR35-1S05-SV-05-06-08B IR35-1S06-SV-05-06-08B IR89-1S10-SV-04-05-08B IR89-1S11-SV-04-05-08B IR89-1S12-SV-04-05-08B
Sample Date 06/21/08 06/21/08 06/21/08 06/21/08 06/24/08 06/24/08 06/24/08
Chemical Name
Volatile Organic Compounds (ppbv)
1,1,1-Trichloroethane 2U 2U 2U 2U 72U 2U 7U
1,1,2,2-Tetrachloroethane 2U 2U 2U 2U 72U 2U 7U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 2U 2U 2U 2U 7.2 U 2U 7U
1,1,2-Trichloroethane 2U 2U 2U 2U 7.2 U 2U 7U
1,1-Dichloroethane 2U 2U 2U 2U 7.2 U 2U 7U
1,1-Dichloroethene 2U 2U 2U 2U 72U 2U 7U
1,2,4-Trichlorobenzene 10U 10U 10U 10U 36 U 10 U 35U
1,2-Dibromoethane 2U 2U 2U 2U 72U 2U 7U
1,2-Dichlorobenzene 2U 2U 2U 2U 72U 2U 7U
1,2-Dichloroethane 2U 2U 2U 2U 72U 2U 7U
1,2-Dichloropropane 2U 2U 2U 2U 72U 2U 7U
1,3-Dichlorobenzene 2U 2U 2U 2U 7.2 U 2U 7U
1,4-Dichlorobenzene 2U 2U 2U 2U 72U 2U 7U
2-Butanone 10 79J 13 15 36 U 10U 35U
2-Hexanone 16J 0.81J 0.97 J 1.1 18 U 5U 18 U
4-Methyl-2-pentanone 133 0.56 J 5U 5U 118 U 5U 18 U
[Acetone 70 56 110 120 66 J 36 J 180 U
Benzene 133 1.4 4.8 2.2 72U 0.88 J 3.1J
[[Bromodichioromethane 2U 2U 2U 2U 72U 2u 7U
[[Bromoform 2U 2U 2U 2U 72U 2u 7U
Bromomethane 2U 2U 2U 0.37 J 72U 2U 7U
Carbon disulfide 1.2 1.4 1.4 2210 18 U 5U 18 U
Carbon tetrachloride 2U 2U 2U 2U 72U 2U 7U
Chlorobenzene 2U 2U 2U 2U 72U 2U 7U
Chloroethane 2U 2U 2U 2U 72U 2U 7U
Chloroform 2U 2U 0.61J 0.61J 2917 2U 11
Chloromethane 5U 5U 5U 4] 18 U 5U 18 U
Cyclohexane 1313 1513 5.3 2617 18 U 5U 211
Dibromochloromethane 2U 2U 2U 2U 72U 2U 7U
[[pichiorodifiuoromethane (Freon-12) 0.74 3 2U 0.813J 2U 72U 2U 7U
[[Ethyibenzene 44 4.2 29 2.7 263 2U 6.9 J
[lisopropylbenzene 25 223 153 1.6 J 14 U 4U 14 U
"Methyl-tert-butyl ether (MTBE) 10U 10U 10U 10U 36 U 10U 35U
Methylene chloride 57U 5U 52U 86U 18 U 5U 18 U
Styrene 2U 2U 2U 2U 72U 2U 7U
Tetrachloroethene 3 2.2 5.7 4.7 74 04117 64
Toluene 1.8J 123 4.2 3 211 16J 6.8J
Trichloroethene 2U 2U 2U 2U 1,200 3.6 1,600
Trichlorofluoromethane(Freon-11) 1333 0.52 J 2 0.94J 72U 0.42 ] 7U
Vinyl chloride 2U 2U 2U 2U 72U 2U 7U
cis-1,2-Dichloroethene 2U 2U 2U 2U 16 2U 84
cis-1,3-Dichloropropene 2U 2U 2U 2U 72U 2U 7U
m- and p-Xylene 11 8.5 5.8 6.1 5J 2U 21
[lo-xylene 0713 2U 0.66 J 063 J 72U 2U 8.3
[ltrans-1,2-Dichloroethene 2U 2U 2U 2u 12 2u 50
[lrans-1,3-Dichloropropene 2U 2U 2U 2U 72U 2U 7U
Notes:

J - Analyte present, value may or may not be accurate or

precise

NA - Not analyzed
U - The material was analyed for, but not detected
ppbv - parts per billion volume
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Station ID IR93-1S07 IR93-1S08 IR93-1S09
Sample ID IR93-1S07-SV-07-08-08B IR93-1S08-SV-07-08-08B IR93-1S09-SV-06-07-08B
Sample Date 06/22/08 06/22/08 06/22/08
Chemical Name
Volatile Organic Compounds (ppbv)
1,1,1-Trichloroethane 2U 2U 2U
1,1,2,2-Tetrachloroethane 2U 2U 2U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 2U 2U 2U
1,1,2-Trichloroethane 2U 2U 2U
1,1-Dichloroethane 2U 2U 2U
1,1-Dichloroethene 2U 2U 2U
1,2,4-Trichlorobenzene 10U 10U 10U
1,2-Dibromoethane 2U 2U 2U
1,2-Dichlorobenzene 2U 2U 2U
1,2-Dichloroethane 2U 2U 2U
1,2-Dichloropropane 2U 2U 2U
1,3-Dichlorobenzene 2U 2U 2U
1,4-Dichlorobenzene 2U 2U 2U
2-Butanone 521 15 33
2-Hexanone 0.65 J 0.67 J 3.1J
4-Methyl-2-pentanone 5U 5U 221
[Acetone 40 J 85 230
Benzene 1.2 1.1 2.8
"Bromodichloromethane 2U 2U 2U
"Bromoform 2U 2U 2U
Bromomethane 2U 2U 2U
Carbon disulfide 143 0.64 J 1
Carbon tetrachloride 2U 2U 2U
Chlorobenzene 2U 2U 2U
Chloroethane 2U 2U 2U
Chloroform 2U 2U 2U
Chloromethane 5U 231 5U
Cyclohexane 113 21 3517
Dibromochloromethane 2U 2U 2U
"Dichlorodifluoromethane (Freon-12) 0.69 J 0.76 J 0.78 J
[[Ethyibenzene 2.9 48 3.7
"Isopropylbenzene 2] 4.9 257
[[Methyl-tert-butyl ether (MTBE) 10U 10U 10 U
Methylene chloride 5U 5U 5U
Styrene 2U 2U 2U
Tetrachloroethene 3.7 2.4 29
Toluene 1313 193 3.5
Trichloroethene 2U 2U 2U
Trichlorofluoromethane(Freon-11) 0.55J 051 0.56 J
Vinyl chloride 2U 2U 2U
cis-1,2-Dichloroethene 2U 2U 2U
cis-1,3-Dichloropropene 2U 2U 2U
m- and p-Xylene 7.2 11 8.9
[lo-xylene 2U 127 13
"trans-1,2-Dichlor0ethene 2U 2U 2U
||trans-1,3-Dichlor0propene 2 U 2 U 2 U
Notes:

J - Analyte present, value may or may not be accurate or

precise

NA - Not analyzed
U - The material was analyed for, but not detected

ppbv - parts per billion volume

Page 1 of 1



TO-21

Camp Lejeune - Camp Geiger
Indoor and Outdoor Air Raw Analytical Results

June 2008

Station ID IR35-1A05 IR35-1A06 IR89-1A01 IR89-1A02 IR89-1A03 IR89-1A04 IR89-OA01 IR89-OA02
Sample ID IR35-1A05-08B | IR35-1A06-08B | IR89-IA01-08B | IR89-1A02-08B | IR89-IA03-08B| IR89-IA04-08B | IR89-OA01-08B | IR89-OA02-08B
Sample Date 06/24/08 06/24/08 06/21/08 06/21/08 06/24/08 06/24/08 06/21/08 06/24/08
Chemical Name

olatile Organic Compounds (ppbv)
1,1,1-Trichloroethane 02U 02U 02U 02U 02U 0.2 U 0.056 J 02U
1,1,2,2-Tetrachloroethane 02U 02U 0.13J 0.15J 0.082 J 0.074 J 0.17 J 02U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 0.11J 0.11J 0.074 J 0.081 J 0.074 J 0.073 J 0.071 J 0.086 J
1,1,2-Trichloroethane 02U 02U 0.2 U 0.2 U 0.2 U 02U 0.2 U 0.2 U
1,1-Dichloroethane 02U 0.2 U 0.2 U 02U 02U 02U 0.2 U 02U
1,1-Dichloroethene 02U 02U 02U 02U 02U 02U 0.111J 02U
1,2,4-Trichlorobenzene 1U 1U 1U 1U 1U 1U 1U 1U
1,2-Dibromoethane 02U 02U 02U 02U 02U 02U 02U 02U
1,2-Dichlorobenzene 02U 02U 02U 02U 02U 02U 02U 02U
1,2-Dichloroethane 0.053 J 0.13J 0.2 U 02U 02U 02U 02U 02U
1,2-Dichloropropane 02U 02U 02U 02U 02U 02U 02U 02U
1,3-Dichlorobenzene 02U 02U 02U 02U 02U 02U 02U 02U
1,4-Dichlorobenzene 12 11 02U 02U 0.2 U 02U 0.2 U 0.12 J
2-Butanone 23 6.6 0.72J 0.76 J 0.65 J 0.73J 1.3 2.4
2-Hexanone 0.12 J 0.11J 05U 05U 05U 0.091 J 05U 0.15J
4-Methyl-2-pentanone 0.23J 0.48 J 05U 0.054 J 05U 0.051 J 05U 0.39J
lAcetone 39 30 9.7 10 5.1 5.3 15 22
Benzene 1.8 2.7 0.28 0.28 0.111J 0.11J 0.33 0.27
Bromodichloromethane 02U 02U 02U 02U 02U 02U 02U 02U
Bromoform 02U 02U 02U 02U 02U 02U 02U 02U
Bromomethane 0.2 U 02U 02U 02U 02U 0.2 U 02U 02U
Carbon disulfide 0.039 J 0.5 05U 0.038 J 0211 0.1J 031J 1.1
(Carbon tetrachloride 0.12 J 0.13 J 0.067 J 0.066 J 0.066 J 0.071 J 0.069 J 0.12J
Chlorobenzene 02U 0.18 J 02U 02U 02U 02U 02U 0.2 U
Chloroethane 02U 02U 02U 02U 0.04J 02U 02U 02U
Chloroform 0.1J 0.096 J 0.062 J 0.066 J 02U 02U 0.042 J 02U
(Chloromethane 13 1.4 0.65 0.84 0.89 0.57 0.95 1.2
Cyclohexane 0.72 3.8 0.071 J 0.088 J 05U 05U 0.08 J 05U
Dibromochloromethane 0.2 U 0.2 U 0.2 U 02U 0.2 U 02U 0.2 U 0.2 U
Dichlorodifluoromethane (Freon-12) 0.68 0.7 0.49 0.48 0.41 0.42 0.48 0.68
Ethylbenzene 0.95 2.4 0.17J 0.11J 02U 0.096 J 0.27 0.12J
Isopropylbenzene 04U 0.2J 04U 04U 04U 04U 0.95 04U
[Methyl-tert-buty! ether (MTBE) 1U 1U 1U 1U 1uU 1U 1U 1uU
Methylene chloride 11 &7 05U 0.86 05U 0.44 J 05U 2.1
Styrene 0.13 J 0.92 02U 02U 02U 02U 02U 02U
ITetrachloroethene 02U 0.18 J 0.1J 0.12J 02U 02U 0.111J 02U
IToluene 5.8 17 0.65 0.71 0.14J 0.17 J 0.93 0.61
[Trichloroethene 02U 0.15J 0.51 0.52 0.12J 0.11J 0.53 0.53
ITrichlorofluoromethane(Freon-11) 0.45 0.73 0.25 0.37 0.23 0.25 0.22 0.6

inyl chloride 02U 02U 0.41 0.44 0.2 0.17 J 0.54 0.089 J
cis-1,2-Dichloroethene 0.13 J 0.066 J 7 6.5 2.3 2 6.9 0.79
cis-1,3-Dichloropropene 0.2 U 02U 0.2 U 0.2 U 02U 0.2 U 02U 02U
m- and p-Xylene BI5) 7.7 0.28 0.29 02U 0.26 1.5 0.26
o-Xylene 11 2.2 0.111J 0.1J 02U 0.087 J 0.36 0.063 J
trans-1,2-Dichloroethene 02U 02U 2 1.9 0.44 0.41 1.9 0.12 J
trans-1,3-Dichloropropene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Notes:
J - Analyte present, value may or may not be accurate ot
precise
NA - Not analyzed
U - The material was analyed for, but not detected

ppbv - parts per billion volume
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TO-21
Camp Lejeune - Camp Geiger
Groundwater Raw Analytical Results

June 2008
Station ID IR35-1S01 IR35-1S02 IR35-1S03 IR35-1S04 IR35-1S05 IR35-1S06 IR93-1S07 IR93-1S08 IR93-1S09
Sample ID IR35-1S01-GW-08-09-08B IR35-1S01D-GW-08-09-08B IR35-1S02-GW-09-10-08B IR35-1S03-GW-09-10-08B IR35-1S04-GW-08-09-08B IR35-1S05-GW-09-10-08B IR35-1S06-GW-10-11-08B IR93-IS07-GW-12-13-08B IR93-1S08-GW-12-13-08B IR93-1S09-GW-12-13-08B
Sample Date 06/21/08 06/21/08 06/21/08 06/21/08 06/21/08 06/21/08 06/21/08 06/22/08 06/22/08 06/22/08
Chemical Name
Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
1,1,2,2-Tetrachloroethane 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
1,1,2-Trichloroethane 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
1,1-Dichloroethane 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
1,1-Dichloroethene 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
1,2,4-Trichlorobenzene 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
1,2-Dibromo-3-chloropropane 2U 2U 2U 2U 2U 2U 0ouU 2U 2U 2U
1,2-Dibromoethane 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
1,2-Dichlorobenzene 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
1,2-Dichloroethane 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
1,2-Dichloropropane 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
1,3-Dichlorobenzene 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
1,4-Dichlorobenzene 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
2-Butanone 5U 5U 5U 5U 5U 5U 25U 5U 5U 5U
2-Hexanone 5U 5U 5U 5U 5U 5U 25U 5U 5U 5U
4-Methyl-2-pentanone 5U 5U 5U 5U 5U 5U 25U 5U 5U 5U
Acetone ou ou ou 24 153 3217 50 U nou 5.3J 1517
Benzene 1U 1U 1U 1U 0.033 J 1U 60 1U 1U 0.035 J
(IBromodichioromethane 1U 1U 1U 1U 1U 0081 5U 1U 1U 1U
[lBromoform 1U 1u 1u 1u 1u 1U 5U 1u 1u 1u
Bromomethane 2U 2U 2U 2U 2U 2U 10 UJ 2U 2U 2U
Carbon disulfide 1U 1U 1U 1U 0.15J 1U 0.58 J 0.27 J 1U 1U
Carbon tetrachloride 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
Chlorobenzene 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
Chloroethane 2U 2U 2U 2U 2U 2U 10U 2U 2U 2U
Chloroform 1U 1U 1U 1U 1U 2.1 5U 1U 1U 1U
Chloromethane 0.087 J 0.088 J 0.16 J 0.14 J 2U 0.098 J 10U 2U 2U 2U
Cyclohexane 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
Dibromochloromethane 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
[Ipichiorodifiuoromethane (Freon-12) 2U 2u 2u 2u 2U 2U 10 U 2u 2u 2u
(lEthytbenzene 1U 1U 1U 1U 1U 1U 25 1u 1u 1u
[lisopropyibenzene 1U 1U 1U 1U 0.049 J 1U 22 1U 1U 1U
[IMethyt acetate 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
"Methyl—tert—butyl ether (MTBE) 1UJ 1Ud 1Ud 1Ud 1U 1UJ 5U 0.057 J 1Ud 1Ud
[[Methyicyciohexane 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
Methylene chloride 2U 2U 2U 2U 2U 2U ou 2U 2U 2U
Styrene 1U 1U 1U 1U 1U 1U 1173 1U 1U 1U
Tetrachloroethene 1U 1U 1U 1U 1U 1U 5U 0.37 J 1U 0.055 J
Toluene 1U 1U 1U 0.053 J 0.1J 0.053 J 20 0.073 J 0.061 J 0.12J
Trichloroethene 1U 1U 1U 1U 1U 1U 5U 0.33J 1U 0.85J
Trichlorofluoromethane(Freon-11) 2U 2U 2.7 2U 2U 2U ou 2U 2U 2U
Vinyl chloride 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
cis-1,2-Dichloroethene 1U 1U 1U 1U 1U 1U 5U 0.14 J 1U 5]
cis-1,3-Dichloropropene 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U
m- and p-Xylene 0.07 J 0.073 J 0.045 J 0.069 J 0.12J 0.04 J 15 0.063 J 0.064 J 0.17 J
[lo-xytene 1u 1u 1y 1u 0.049 J 1u 9 1u 1u 0.054 J
[lirans-1,2-Dichloroethene 1U 1U 1U 1U 1U 1U 5U 1U 1U 043
[lrans-1,3-Dichioropropene 1U 1U 1U 1U 1U 1U 5U 1U 1U 1U

Notes:

J - Analyte present, value may or may not be accurate or

precise
NA - Not analyzed

U - The material was analyed for, but not detected

UGIL - Micrograms per liter

UJ - Analyte not detected, quantitation limit may be

inaccurate
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TO-21

Camp Lejeune - Camp Geiger
Phase Il Soil Gas Raw Analytical Results

September 2008

Station ID IR35-SG08 IR35-SG09 IR35-SG10 IR35-SG11 IR35-SG12 IR35-SG13
Sample ID IR35-SG08-08C | IR35-SG09-08C | IR35-SG10-08C | IR35-SG10D-08C | IR35-SG11-08C | IR35-SG12-08C | IR35-SG13-08C
Sample Date 10/04/08 10/04/08 09/27/08 09/27/08 10/04/08 09/27/08 10/04/08
Chemical Name

olatile Organic Compounds (ppbv)
1,1,1-Trichloroethane 2U 2U 2U 2U 2U 2U 2U
1,1,2,2-Tetrachloroethane 2U 2U 2U 2U 2U 2U 2U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 2U 2U 2U 2U 2U 2U 2U
1,1,2-Trichloroethane 2U 2U 2U 2U 2U 2U 2U
1,1-Dichloroethane 2U 2U 2U 2U 2U 2U 2U
1,1-Dichloroethene 2U 2U 2U 2U 2U 2U 2U
1,2,4-Trichlorobenzene 10U 10U 10U 10U 10U 10U 10U
1,2-Dibromoethane 2U 2U 2U 2U 2U 2U 2U
1,2-Dichlorobenzene 2U 2U 2U 2U 2U 2U 2U
1,2-Dichloroethane 2U 2U 2U 2U 2U 2U 2U
1,2-Dichloropropane 2U 2U 2U 2U 2U 2U 2U
1,3-Dichlorobenzene 2U 2U 2U 2U 2U 2U 2U
1,4-Dichlorobenzene 2U 2U 2U 2U 2U 2U 2U
2-Butanone 257 10U 221 10U 10U 10U 10U
2-Hexanone 5U 5U 5U 5U 5U 5U 5U
4-Methyl-2-pentanone 5U 5U 5U 5U 5U 5U 5U
[Acetone 347 50 UJ 26 J 17 J 50 UJ 50 U 50 UJ
Benzene 2U 2U 2U 2U 2U 2U 2U
"Bromodichloromethane 2U 2U 2U 2U 2U 2U 2U
[lBromoform 2U 2u 2u 2u 2u 2u 2u
[lEromomethane 2U 2u 2u 2u 2u 2u 2u
[[lcarbon disuiide 5U 5U 5U 5U 5U 5U 5U
"Carbon tetrachloride 2U 2U 2U 2U 2U 2U 2U
[[chiorobenzene 2u 2u 2u 2u 2u 2u 2u
[lchioroethane 2U 2u 2u 2u 2u 2U 2u
[[chioroform 0453 1.2 2U 2U 2u 37 0.83J
[lchioromethane 5U 5U 5U 5U 5U 5U 5U
[[cyciohexane 5U 5U 5U 5U 5U 5U 5U
"Dibromochloromethane 2U 2U 2U 2U 2U 2U 2U
[IDichiorodifiuoromethane (Freon-12) 2U 2u 0753 0813 2u 2U 2u
[[Ethyibenzene 2u 2u 2U 2U 2u 2u 2u
[lsopropytbenzene 4u 4U 4u 4u 4U 4u 4U
"Methyl-tert-butyl ether (MTBE) 10 U 10U 10 U 10U 10U 10U 10U
Methylene chloride 5U 5U 8.8 11 5U 52U 5U
Styrene 2U 2U 2U 2U 2U 2U 2U
Tetrachloroethene 2U 2U 2.1 2.2 2U 3.2 2U
Toluene 2U 2U 0.78 J 0.96 J 2U 0.54 J 2U
Trichloroethene 2U 2U 2U 2U 2U 2U 2U
Trichlorofluoromethane(Freon-11) 2U 0.39 J 0.63 J 0.64 J 2U 0.61J 2U

inyl chloride 2U 2U 2U 2U 2U 2U 2U
cis-1,2-Dichloroethene 2U 2U 2U 2U 2U 2U 2U
[lcis-1,3-Dichloropropene 2U 2U 2U 2U 2U 2U 2U
[[m- and p-xylene 2u 2u 2U 2u 2u 2U 2u
flo-xylene 2u 2u 2u 2u 2u 2u 2u
[lirans-1,2-Dichloroethene 2u 2u 2u 2u 2u 2u 2u
[lrans-1,3-Dichioropropene 2U 2U 2U 2U 2U 2U 2U

Notes:

J - Analyte present, value may or may not be accurate or

precise
NA - Not analyzed

U - The material was analyed for, but not detected
UJ - Analyte not detected, quantitation limit may be

inaccurate
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