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SECTION 1

Introduction

Mainside is home to the II Marine Expeditionary Force, 2nd Marine Division, three other
major Marine commands, and a Naval hospital. There are barracks, residential housing,
schools, and commercial areas in Mainside. Mainside is located east of the New River. The
Hadnot Point Industrial Area (addressed in Volume 3) is located within Mainside.

Mainside was one of four investigation areas evaluated as part of Phase III of the base-wide
vapor intrusion (VI) evaluation at Marine Corps Base Camp Lejeune (MCB CamLej) that
took place from January to May 2010. Phase III of the base-wide VI evaluation at MCB
CamlLej was performed in accordance with the Final Phase 111 Vapor Intrusion Evaluation Work
Plan (CH2M HILL, 2010). The purposes of the VI investigation to date are to (1) identify
existing buildings where subsurface vapors, related to Navy releases, may be migrating to
the indoor air, (2) assess the magnitude of indoor air concentrations potentially related to VI
and compare these with risk-based screening levels, and (3) summarize these results and the
associated uncertainties for Navy risk managers, regulators and other stakeholders involved
in site-management decision making.

Buildings of interest at Mainside were selected for Phase III sampling according to the
process detailed in the Phase IIIl Work Plan (CH2M HILL, 2010). Additional data were
collected at Mainside during Phase III to assess: (1) temporal and spatial variability at eight
buildings where subslab soil gas and/or indoor air sampling was conducted during Phase I
or II; (2) the VI potential at three buildings that are connected by underground utilities (i.e.,
potential preferential pathways) that intersect areas with base-specific soil gas screening
level exceedances; and (3) potential source areas at one building, with the objective to use
these data during remedy selection/design.

The following sections provide information on the investigation methods, the data obtained,
and the conclusions and recommendations of the overall VI evaluation at Mainside.
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SECTION 2

Phase Ill Investigation Methods

The rationale for developing the Phase III sampling plan is described in detail in the Phase
III Work Plan (CH2M HILL, 2010). Eleven buildings of interest were identified in Mainside
for data collection during the Phase III sampling event. Eight buildings were sampled
during Phase I and/or Il and were then recommended for additional sampling during
Phase III. Three additional buildings were recommended for Phase III sampling during the
preferential pathways analysis that was performed as part of the Phase I and II data
evaluation.

The 11 Phase III Mainside buildings of interest are located within four different
environmental investigation sites: (1) Installation Restoration (IR) site (Site 88); (2) Resource
Conservation and Recovery Act (RCRA) site Solid Waste Management Unit 360 (SWMU 360
- newly transferred to Site IR96); and (3)two underground storage tank (UST) sites
(Building 820 and Building LCH-4015).

The following sampling activities were conducted for Mainside during Phase III:

e A second round of subslab soil gas (Buildings 3B, 37, 43, 1828, 1855, 820, and LCH4014)
and indoor air (Buildings 3B, 37, 43, 820, and LCH4014) data was collected within
Mainside to assess temporal variability and to collect additional data for the calculation
of empirical subslab soil gas-to-indoor-air attenuation factors (AFs).

e Additional subslab soil gas probes were installed and soil gas samples collected at two
buildings (43 and LCH4014) and additional indoor air samples were collected at
Buildings 3B and LCH4014 to further characterize potential impacts and to assess spatial
variability of VOC concentrations.

e Subslab soil gas probes were installed and soil gas samples collected at Buildings 4,
HP57, and 1827 to assess the potential for preferential vapor transport in underground
utility corridors.

e Subslab soil gas and indoor air sampling was performed at Building 3, which could not
be sampled during Phase I or II because it was under construction.

e Six exterior soil vapor samples were collected north/northeast and south of Building 3B
to further characterize and identify the source of the elevated Phase I and II exterior soil
vapor and interior subslab soil gas concentrations. The data will be used during remedy
selection and design.

e Three outdoor air samples were collected within Mainside to assess ambient conditions.
The outdoor air sample data were used to determine if constituent concentrations
detected in indoor air may be due to outdoor sources and therefore not related to VI.

The Phase III sample collection procedures are described in detail in the Phase III Work Plan
(CH2M HILL, 2010) and are summarized in Volume 1.

2-1
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2.1 Phase lll Sample Locations

Sample locations from the Phase III sampling event are shown on Figures V2-1 through
V2-4. The field data sheets associated with the samples collected are provided in
Appendix V2-A. The chain-of-custody records (COCs) are provided in Appendix V2-D.

Four exterior soil vapor (sample type - SV), 23 subslab soil gas (sample type - SG), 14
indoor air (sample type -IA), and 3 outdoor air (sample type - OA) samples were collected
within Mainside during the Phase III field event. Quality control samples were collected in
accordance with Section 2.8 of the Field Sampling Plan (FSP), which is part of the Phase III
Work Plan (CH2M HILL, 2010).

Table V2-1 lists the samples that were proposed in the Phase III Work Plan (CH2M HILL,
2010) and the deviations that occurred during the Phase III field event.

TABLE V2-1
Phase Ill Sampling Summary
Mainside, MCB CamLej, North Carolina

Sample
Sample Collected
Site Name Building Type Sample ID (Y/IN) Deviations
SG IR88-SG14-10A Y —
SG IR88-SG15-10A Y —
3 SG IR88-SG16-10A Y —
1A IR88-1A11-10A Y —
1A IR88-1A12-10A Y —
1A IR88-I1A13-10A Y —
SV IR88-1S15-5-6-10A Y —
Water table at 6 feet below
SV IR88-1S16 N ground surface (ft bgs) — too
shallow for soil gas sample
SV IR88-1S17-5-6-10A Y —
sV IR88-1S18 N Water table at_6 ft bgs — too
shallow for soil gas sample
3B Y IR88-1S19-5-6-10A Y —
IR88 SV IR88-1S20-5-6-10A Y —
SG IR88-SG05-10A Y —
SG IR88-SG13-10A Y —
1A IR88-1A04-10A Y —
1A IR88-1A07-10A Y —
1A IR88-1A14-10A Y —
SG IR88-SG07-10A Y —
37 SG IR88-SG08-10A Y —
1A IR88-I1A09-10A Y —
1A IR88-I1A10-10A Y —
SG IR88-SG06-10A Y —
43 SG IR88-SG17-10A Y —
1A IR88-IA03-10A Y —
1A IR88-IA08-10A Y —
4 SG IR88-SG18-10A Y —
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TABLE V2-1
Phase Ill Sampling Summary

Mainside, MCB CamLej, North Carolina

Sample
Sample Collected
Site Name Building Type Sample ID (YIN) Deviations
SG IR88-SG19-10A Y -
SG IR88-SG20-10A Y -
OA IR88-OA01-10A Y -
IR88-SG19-10B Y Added based on preliminary
SG Phase Il results
IR88-SG20-10B Y Added based on preliminary
IR8S HP-57 SG Phase Ill results
IR88-1A15-10B Y Added based on preliminary
1A Phase Ill results
IR88-1A16-10B Y Added based on preliminary
1A Phase Il results
IR88-OA06-10B Y Added based on preliminary
OA Phase Il results
SG SWMU360-SG11-10A Y -
SG SWMU360-SG12-10A Y -
SG SWMU360-SG20-10A Y -
sSG SWMU360-SG20-10B % Added based on preliminary
Phase Il results
S\le\gu 1828 1A SWMU360-1A21-10B Y Added based on preliminary
Phase Il results
1A SWMU360-1A22-10B Y Added based on preliminary
Phase Ill results
OA SWMU360-OA04-10B % Added based on preliminary
Phase Il results
1855 SG SWMU360-SG09-10A Y —
SG SWMU360-SG10-10A Y —
1827 SG SWMU360-SG21-10A Y —
SG SWMU360-SG22-10A Y —
SG UST820-SG03-10A Y -
SG UST820-SG04-10A Y -
UST 820 820 1A UST820-1A03-10A Y -
1A UST830-1A04-10A Y -
OA UST820-OA4-10A Y —
SG LCH4015-SG02-10A Y —
SG LCH4015-SG23-10A Y —
LCH- Sample collected but not
LCH 4015 4014 1A LCH4015-1A02-10A N analyzed by laboratory before
hold time expired
1A LCH4015-1A15-10A Y -
OA LCH4015-0OA03-10A Y -

The sample identification (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 0-6 ft bgs. Example: IR88-1S17-5-6-10A indicates that this soil gas sample was collected between 5
and 6 ft bgs and is therefore a shallow soil gas sample.




VAPOR INTRUSION EVALUATION REPORT--VOLUME 2 MAINSIDE

A duplicate sample was to be collected at location SWMU360-IA22 but was not collected
due to equipment failure. This failure, as indicated in the field notes, was not apparent until
the end of the 24-hour collection period. The canister was shipped to the laboratory but
could not be analyzed due to insufficient sample volume.

The collection of a subslab soil gas sample was attempted from the existing probe
(LCHA4015-SG02) at Building LCH-4014 in the movie theater section during Phase III. Upon
arrival, it was discovered that the probe had been sanded down and epoxy had been
applied when the movie theater floor was refinished. This probe was removed with a chisel
and crowbar, patched with Portland cement, and a new probe installed in the same location.

Confirmatory sampling was performed at Buildings HP-57 and 1828 in April and May 2010.
Subslab soil gas sampling was performed at Building HP-57 for the first time during Phase
IIIL; this building had been added as a building of interest based on the results of the
preferential pathways evaluation. Both of the Phase III subslab soil gas samples contained
volatile organic compound (VOC) concentrations in exceedance of the base-specific Soil Gas
Screening Level (SGSLs). Therefore, confirmatory sampling was performed at Building HP-
57 on April 20, 2010. Subslab soil gas and indoor and outdoor air samples were collected.

At Building 1828, one of the three Phase III subslab soil gas samples contained VOC
concentrations in exceedance of the base-specific SGSLs. Sampling had been performed at
Building 1828 during Phase I (exterior groundwater and soil vapor) and Phase II (subslab
soil gas); however, Phase I and II VOC concentrations were below base-specific screening
levels. Therefore, confirmatory sampling was performed at Building 1828 on May 20, 2010.
Subslab soil gas and indoor and outdoor air samples were collected.

In addition, the Navy Directorate for Public Health, Industrial Hygiene Department,
conducted area sampling to evaluate potential hazards according to Occupational Safety
and Health (OSHA) standards. Indoor air samples were collected at Buildings 3B, 43, and
HP-57 on April 12 and 13, 2010. These results are discussed in Section 4.
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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 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. 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 V2-B.

All data collected in support of the Mainside sampling events were found to be of
acceptable 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

4.1 Analytical Data

Tables V2-2 through V2-5 summarize the analytical results of the Phase III shallow soil
vapor, subslab soil gas, indoor air, and outdoor air samples. Tables V2-2 through V2-5
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 validated laboratory data
tables are provided in Appendix V2-E. Sample locations are provided on Figures V2-1
through V2-4. Tables V2-8 through V2-17 present a summary of the constituents that
exceeded the screening levels.

4.2 Outdoor Air

Outdoor air samples were collected during Phase III for comparison with indoor air
concentrations to evaluate the potential influence of ambient air on indoor air quality.

Table V2-6 presents the Phase III and April/May 2010 confirmatory outdoor air results. The
maximum detected concentrations for each constituent that was detected in at least one
outdoor air sample are presented in Table V2-6.

The following outdoor air samples were collected during the January/February 2010
sampling event:

e IR88-OA01-10A near Building HP-57
o UST820-OA04-10A near Building 820
e LCH4015-OA03-10A near Building LCH-4014

The following outdoor air samples were collected during the April/May 2010 sampling
event:

e IR88-OA06-10B near Building HP-57
e SWMU360-OA04-10B near Building 1828
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TABLE V2-6
Maximum Concentrations Detected in Outdoor Air
Mainside, MCB CamLej, North Carolina

Phase Il April/May 2010
Max Detect Max Detect

Detected Concentrations in Outdoor Air (ppbv) (ppbv)
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 0.092J 0.07J
2-Butanone 0.74 NA
2-Hexanone 0.1 NA
4-Methyl-2-pentanone 0.041J NA
Acetone 7 NA
Benzene 0.19J 0.71J
Carbon tetrachloride 0.072J 0.077J
Chloroform 0.024J 0.021J
Chloromethane 0.29J 0.58
Dichlorodifluoromethane (Freon-12) 0.53 0.5
Ethylbenzene 0.04J 0.038J
m- and p-Xylene 0.13J 0.2J
Methylene chloride 0.073J 0.16J B
o-Xylene 0.048J 0.1J
Styrene 0.022J 0.83U
Tetrachloroethene 0.018J 0.83U
Toluene 0.51 0.64J
Trichlorofluoromethane (Freon-11) 0.26 0.25J

J = estimated value; ppbv = parts per billion by volume ; NA = Not Analyzed; B = Analyte not detected
above the level reported in the blanks

4.3 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 xylenes (BTEX)
constituents (DeVaull et al., 1997). Each petroleum hydrocarbon has its own rate of
degradation in the vapor phase, which 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 III with a Gem2000 landfill gas
meter to determine if sufficient oxygen is present in the subsurface to allow for aerobic
biodegradation. Carbon dioxide measurements were also collected with the Gem2000 meter
to determine if aerobic biodegradation may already be occurring.
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TABLE V2-7
Phase Ill Oxygen and Carbon Dioxide Measurements in Soil Vapor
Mainside, MCB CamLej, North Carolina

Sample ID 02 (%) CO2 (%)
IR88-1S015-SV-05-06-10A 19.9 2.3
IR88-1S17-SV-05-06-10A 17.8 2.3
IR88-1S19-SV-05-06-10A 22.7 0.0
IR88-1S20-SV-05-06-10A 19.2 15

At least 4 percent oxygen was detected at all soil vapor locations during Phase III. The levels
of oxygen observed during Phase III near Building 3B are higher than the level (15.8
percent) observed in the Phase I soil vapor sample (IR88-IS01-5V-11-12-08B); however, this
is likely because the Phase III samples were shallower than the Phase I sample. The data
suggest that there is the potential for aerobic biodegradation of hydrocarbons in the soil
vapor near Building 3B. However, petroleum hydrocarbons were not detected above the
SGSLs in the Phase III samples at Building 3B; therefore, the potential for aerobic
biodegradation is minimal. As expected, the data suggest that aerobic biodegradation does
not currently appear to be taking place.

4.4 Building-Specific Data Evaluations and Conceptual Site
Model Discussions

The VI conceptual site model (CSM) addresses three components: (1) the 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 the Department of Defense (DoD) Vapor Intrusion Handbook (2009), multiple lines of
evidence (MLE) were incorporated into the VI CSMs. The 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, soil vapor, and/or soil gas.

Transport mechanisms for VOCs in the vadose zone and into buildings primarily include
diffusion and advection. VOCs migrate following concentration gradients from source areas
of high concentration to surrounding areas of lower concentration by diffusion. Soil gas is
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
factors 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 dilute. 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.
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Building surveys completed during Phase I and II were updated during Phase III at
buildings where interior samples were collected to gather additional information on
building characteristics relevant to the VI pathway. The Phase III building survey forms are
presented in Appendix V2-C.

Building information was also obtained from building schematics provided by the Navy
and/or photographs; however, these documents and photos are not included in the report
due to their sensitive nature.

Exterior soil vapor samples were associated primarily with individual buildings, as
indicated in Table V2-1. However, select exterior soil vapor samples were also considered
in the evaluations at neighboring buildings (Buildings 3 and 3B).

In the following sections, building information that was added or revised from what was
presented in the Final Vapor Intrusion Evaluation Report (CH2M HILL, 2009) is presented;
complete building descriptions are not provided.

4.4.1 Site 88

Site 88 is located within Operable Unit (OU) 15 and is the former Base Dry Cleaning Facility
(former Building 25). The dry cleaning operations began in the 1940s and ceased in

January 2004.The building was demolished to the slab in August 2004. The slab and
underlying soil were removed during subsequent site activities.

Chlorinated solvent-related contamination has been documented in groundwater and soil
across the site and generally within 100 ft of the VI buildings of interest, near the footprint of
the former Building 25, and underneath the northeastern portion of Building 3B. Buildings
3, 3B, 37, 43, 4 and HP-57 are located in the southeastern portion of Site 88 (Figure V2-1).
More information about the status of this site and additional details from previous site
reports are presented in Section 2.2.1 of the Phase I/1I Final Vapor Intrusion Evaluation Work
Plan (CH2M HILL, 2008) and Section 4.4.1 of the Phase 1/1I Final Vapor Intrusion Evaluation
Report (CH2M HILL, 2009).

Building 3

Building 3 is located within Site 88 and primarily contains office space. The building is
classified as a large industrial building for this evaluation. Building 3 is located within 100 ft
of one shallow monitoring well (IR88-GW16), which had historical (2002-2007) exceedances
of site-specific Groundwater Screening Levels (GWSLs) for large buildings. Shallow
groundwater flow in the vicinity of Building 3 is radial.

Building 3 is located approximately 300 ft west and upgradient (based on radial shallow
groundwater flow) of Building 25, the former dry cleaning facility. An industrial sewer
extended northwest from Building 25 in the general direction of Building 3, and came
within 75 ft of the northeast portion of Building 3 (Figure V2-1). This sewer was determined
to be an additional tetrachloroethene (PCE) source during the Site 88 Remedial Investigation
(RI).

The building survey that was performed during Phase III was the first time the field crew
had access to the building, as it was under construction during previous phases. Building 3
is a two-story, C-shaped brick and mortar building approximately 175 ft long by 75 ft wide
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(based on the figure scale). The building is constructed of cinderblock walls with a brick
exterior. The concrete slab is elevated approximately 1 ft above the ground surface. The slab
is approximately 8 inches thick. The hallways have vinyl tile floor covering, the office floors
are covered with carpet, and the restrooms have ceramic tile floor coverings. Floor drains
are present in the restrooms. The building is serviced by multiple heating, ventilating, and
air conditioning (HVAC) zones and units. Doors and windows are typically kept closed. No
VOC-containing items were observed during the building survey.

A more detailed description of building characteristics is shown in the Phase III building
survey sheets presented in Appendix V2-C.

Analytical Results

Phase III sample locations and exceedances of risk-based screening levels are presented on
Figure V2-1. Historical (2002-2007) groundwater well locations and exceedances; Phase I
groundwater and exterior soil gas sample locations and exceedances; and Phase III subslab
soil gas and indoor air sample locations and exceedances are shown on Figure V2-5. Data
from samples collected during previous phases at Building 3 are presented in Volume 2 of
the Phase I/1II VI Evaluation Report (CH2M HILL, 2009). Phase III sample results and
screening level exceedances are shown in Table V2-8.

TABLE V2-8
Summary of Building 3 Investigation Results
Mainside, MCB CamLej, North Carolina

Building 3 Phase | Shallow Soil Vapor Screening Level Exceedances

PCE Benzene
Sample ID (ppbv) (ppbv)

SGSL (based on industrial air RSL;
AF=1E-01) 3.1 5.01
Base-Specific SGSL (AF=1E-03) 310 501
IR88-1S01-SV-05-06-08B 300,000 3,000 U
IR88-1S02-SV-05-06-08B 1,100 6.3
IR88-1S13-SV-4.5-5.5-08B 120 -

Building 3 Phase Il Shallow Soil Vapor Screening Level Exceedances

PCE TCE
Sample ID (ppbv) (ppbv)
SGSL (based on industrial air RSL;
AF=1E-01) 3.1 114
Base-Specific SGSL (AF=1E-03) 310 1,140
IR88-1S15-SV-5-6-10A 69,000 530U
IR88-1S17-SV-5-6-10A 70,000 180J
IR88-1S19-SV-5-6-10A 8,900 8.1J
IR88-1S19-SVD-5-6-10A 7,800 751
IR88-1S20-SV-05-06-10A 64,000 530U
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Building 3 Phase Il Subslab Soil Gas Screening Level Exceedances

PCE Benzene Chloroform TCE

Sample ID (ppbv) (ppbv) (ppbv) (ppbv)
SGSL (based on industrial air RSL;
AF=1E-01) 3.07 491 1.09 114
Base-Specific SGSL (AF=1E-03) 307 491 109 1,140
IR88-SG14-10A 330 - 1.4J 91
IR88-SG15-10A 73 - - 94
IR88-SG16-10A 5 - 1.8U 240

Building 3 Phase Ill Indoor Air Screening Level Exceedances

PCE Benzene Chloroform TCE
Sample ID (ppbv) (ppbv) (ppbv) (Ppbv)
IASL (indoor air RSL) 0.307 0.491 0.109 1.14
IR88-IA11-10A 0.32 - - -
IR88-IA12-10A - - - -
IR88-IA13-10A - - - -

Notes: The VOCs shown are those that had one or more exceedances in previous phases or in the historical GW
data. Phase lll results were screened against SGSLs developed from May 2010 Regional Screening Levels
(RSLs).

BOLD indicates exceeds Base-Specific SGSL,; - indicates the compound does not exceed the screening level; J
= estimated; U = undetected; ppbv — parts per billion by volume; SGSL - Soil Gas Screening Level; IASL =
Indoor Air Screening Level; AF — attenuation factor; TCE = trichloroethene; PCE = tetrachloroethene

Refined CSM

A three-dimensional (3-D) CSM is provided as Figure V2-5. The Phase I and III sample
locations and results for VOCs with previous or current screening level exceedances for
Building 3 are shown in the CSM.

Co-located groundwater and shallow soil vapor samples were collected from two locations
near Building 3 during Phase I. One soil vapor sample was also collected from an existing
soil vapor probe. PCE was detected at a concentration above the generic GWSL in one of the
two groundwater grab samples. PCE was detected at concentrations above the generic SGSL
in all three soil vapor samples; PCE concentrations were approximately 4 and 1,000 times
the base-specific SGSL in two of the three samples. Benzene was detected at a concentration
1.3 times the generic SGSL in one of the three soil vapor samples. Building 3 was
undergoing extensive reconstruction during the Phase I and II sampling events, preventing
performance of a building survey and interior sample collection during Phase II. TCE was
also detected at a concentration 6 times the base-specific SGSL in one of the two Phase I
subslab soil gas samples at Building 3B. The VI Evaluation Report (CH2M HILL, 2009)
concluded that significant VI impacts were possible based on the Phase I data and Phase 11
data from nearby Building 3B. Therefore, concurrent subslab soil gas and indoor air
sampling was recommended at Building 3 during Phase III to assess the validity of the
Phase I conclusions. Additionally, remedial actions to address the chlorinated VOC (e.g.,
PCE) source(s) at Building 3 and the neighboring Building 3B were recommended, given the
high soil gas concentrations and the potential for future impacts above target risk levels.

Three subslab soil gas probes were installed and sampled and three co-located indoor air
samples were collected to evaluate the potential VI pathway at Building 3 during Phase III.
Concurrent subslab soil gas and indoor air sampling was conducted due to the elevated
nearby exterior soil vapor concentrations of PCE and the likelihood that subslab
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concentrations would exceed screening values. Additionally, four exterior soil vapor
samples were collected at the neighboring Building 3B, located within 100 ft of Building 3,
during Phase III.

PCE was detected at concentrations exceeding the base-specific SGSL by approximately

29 to 228 times in all four of the Phase III exterior soil vapor samples near Building 3B.
Concentrations of PCE as high as 300,000 ppbv were detected in Phase I and II exterior soil
vapor samples within 100 ft to the north of Building 3. The elevated PCE concentrations in
exterior soil gas samples collected north of Building 3 correlate with the location of the
industrial sewer that was identified as an additional PCE source during the Site 88 RI.

PCE and TCE were detected at concentrations exceeding the generic SGSLs at the three
subslab soil gas locations. PCE exceeded the base-specific SGSL by 1.1 times at one of the
three subslab soil gas sample locations. PCE concentrations in subslab soil gas were higher
toward the north section of the building where elevated PCE concentrations were detected
in exterior soil vapor during Phases I and III. Chloroform was detected at the northern-most
subslab soil gas probe location (IR88-SG14) at a concentration only slightly above the
generic SGSL. PCE was detected in indoor air at a concentration slightly above the IASL at
the northern-most indoor air sampling location (IR88-1A11). IR88-IA11 was co-located with
the subslab soil gas sample that contained PCE in exceedance of the base-specific SGSL. PCE
was detected in the outdoor air sample IR88-OAQ1 at a concentration of 0.018] ppbv;
however, it is unlikely that this outdoor air concentration greatly contributed to the indoor
air concentration detected in IR88-IA11. No other chemicals of potential concern (COPCs)
exceeded the IASLs during Phase III.

Conclusions

Groundwater and soil gas data suggest that VI could become significant at Building 3
(CH2M HILL, 2009). However, indoor air is not currently being impacted by the VI pathway
based on the following:

e Two of the three Phase III indoor air samples did not contain VOCs in exceedance of the
IASLs.

¢ The single Phase IIl indoor detection of PCE was approximately equal to the industrial
IASL meaning that the corresponding cancer risk would not be greater than 10-¢ using
one significant digit as recommended by RAGS Part A.

However, there is uncertainty as to whether the VI pathway could become significant in the
future at Building 3 based on the proximity of the building to the source area, exceedances
of the base-specific SGSL in both exterior soil gas and subslab soil gas, and the layout of the
building, which is not conducive to enhanced outdoor air exchange.

Recommended Further Actions

1. Installation of a VI mitigation system (VIMS) is currently planned for Building 3 because
the MLE evaluation concluded that the VI pathway could become significant at Building
3. The VIMS will depressurize the building subslab, thus mitigating intrusion of vapors
into the building.
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2. Remedial actions to address the chlorinated VOC (e.g., PCE) source(s) at Building 3 and
the neighboring Building 3B are recommended, given the high soil gas concentrations
and the potential for future impacts. A monitoring program should be developed in
alignment with any remedial actions. A more complete subsurface source area
investigation may be needed to delineate the source of the elevated PCE and TCE
subslab soil gas concentrations at Building 3 if remedial actions are to be developed and
implemented.

Building 3B

Building 3B is located within Site 88. The eastern half of the building is used as an office.
The western half of the building is used as office space and storage. The structure is
classified as a small industrial building for this evaluation. Building 3B is located within 100
ft of one shallow monitoring well (IR88-GW16) which had historical (2002-2007)
exceedances of the site-specific GWSLs for small industrial buildings. Shallow groundwater
flow in the vicinity of Building 3B is radial.

Building 3B is located approximately 350 ft northwest of Building 25, the former dry
cleaning facility. An industrial sewer extended northwest from Building 25 in the general
direction of Building 3B, to a point within 60 ft of the building (Figure V2-1). This sewer was
determined to be an additional PCE source during the Site 88 RI.

Building 3B is a one-story concrete block and mortar building approximately 75 ft long by
25 ft wide (based on the figure scale) by 8 ft high. The building is divided in half by a
continuous concrete block wall. During the Phase III building survey, it was noted that the
west side of the building was vacant. There are no restrooms in the building, but floor
drains are present in the janitor closets. Potential indoor sources of VOCs observed included
Windex®, Pledge®, and an aerosol dust cleaner for computers.

A more detailed description of building characteristics from previous investigation phases is
presented in the VI Evaluation Report (CH2M HILL, 2009) and in the Phase III building
survey sheets in Appendix V2-C.

Analytical Results

Phase III sample locations and exceedances of risk-based screening levels are presented on
Figure V2-1. Historical (2002-2007) groundwater well locations and exceedances; Phase I
groundwater, exterior soil gas, and indoor air sample locations and exceedances; Phase II
subslab soil gas and indoor air sample locations and exceedances; and Phase III exterior soil
vapor, subslab soil gas and indoor air sample locations and exceedances are shown on
Figure V2-6. Data from samples collected during previous phases at Building 3B are
presented in Volume 2 of the Phase I/1I VI Evaluation Report (CH2M HILL, 2009). Phase I
indoor air, Phase II subslab soil gas and indoor air, and Phase III sample results and
screening level exceedances are shown in Table V2-9.
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TABLE V2-9
Summary of Building 3B Investigation Results
Mainside, MCB CamLej, North Carolina

Building 3B Phase I Indoor Air Screening Level Exceedances

PCE TCE

Sample ID (ppbv) (ppbv)
IASL (industrial air RSL) 0.310 1.14
IR88-1A04-08C 12 1.2

Building 3B Phase Il Subslab Soil Gas Screening Level Exceedances

PCE TCE
Sample ID (ppbv) (ppbv)
SGSL (based on industrial air
RSL;AF=1E-01) 8.10 114
Base-Specific SGSL (AF=1E-03) 310 1,140
IR88-SG05-08C 24,000 130U
IR88-SG13-08C 2,500,000 6,700
Building 3B Phase Il Indoor Air Screening Level Exceedances
PCE TCE
Sample ID (ppbv) (ppbv)
IASL (industrial air RSL) 0.310 1.14
IR88-1A07-08C 2.4 -

Building 3B Phase Il Shallow Soil Vapor Screening Level Exceedances

PCE TCE

Sample ID (ppbv) (ppbv)
SGSL (based on industrial air
RSL;AF=1E-01) 3.07 11.4
Base-specific SGSL (based on
industrial RSL; AF = 1E-03) 307 1,140
IR88-1S15-5-6-10A 69,000 530U
IR88-1S17-5-6-10A 70,000 180J
IR88-1S19-5-6-10A 8,900 -
IR88-1S20-5-6-10A 64,000 530U

Building 3B Phase Ill Subslab Soil Gas Screening Level Exceedances

PCE TCE
Sample ID (ppbv) (ppbv)
SGSL (based on industrial air
RSL;AF=1E-01) 3.07 11.4
Base-Specific SGSL (AF=1E-03) 307 1,140
IR88-SG05-10A 37,000 180U
IR88-SG13-10A 580,000 1,200J
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Building 3B Phase Ill Indoor Air Screening Level Exceedances

PCE TCE
Sample ID (ppbv) (ppbv)
IASL (industrial air RSL) 0.307 1.14
IR88-1A04-10A 21 -
IR88-IA07-10A 46 -
IR88-1A14-10A 72

Notes: The VOCs shown are those that had one or more exceedances in previous phases or in the historical GW
data. Phases | & Il results were screened against screening levels (SLs) developed from December 2009 RSLs.
Phase Il results were screened against SGSLs developed from May 2010 RSLs.

BOLD indicates exceeds Base-Specific SGSL; - indicates the compound does not exceed the screening level; J
= estimated; U = undetected; ppbv — parts per billion by volume; SGSL - Soil Gas Screening Level; RSL —
Regional Screening Level; AF — attenuation factor; TCE = trichloroethene; PCE = tetrachloroethene

Refined CSM

A 3-D CSM is provided as Figure V2-6. The Phase I, II, and III sample locations and results
for VOCs with previous or current screening level exceedances for Building 3B are shown in
this figure.

Co-located groundwater and exterior shallow soil vapor samples were collected from one
location near Building 3B during Phase I. PCE was detected in the exterior soil vapor
samples at concentrations up to 1,000 times the base-specific SGSL. Due to this exceedance,
one indoor air sample was collected in a separate mobilization at Building 3B after the
preliminary Phase I sample results were reviewed. PCE and TCE were detected in the
indoor air sample above the IASLs, but at concentrations resulting in estimated risks within
the target risk range of 1E-06 to 1E-04.

Two subslab soil gas probes were installed and sampled and one indoor air sample was
collected at Building 3B during Phase II. PCE was detected in the subslab soil gas samples at
approximately 77 and 8,000 times the base-specific SGSL. TCE was also detected in subslab
soil gas above the base-specific SGSL. PCE was again detected in indoor air above the IASL,
but at concentrations resulting in estimated risks within the target risk range of 1E-06 to 1E-
04. The VI Evaluation Report (CH2M HILL, 2009) concluded that significant VI impacts
were possible based on Phase I/1I data; therefore, an additional round of concurrent subslab
soil gas and indoor air sampling was recommended at Building 3B during Phase III to
address temporal variability and assess the validity of Phase I/1I conclusions. Additionally,
remedial actions to address the chlorinated VOC (e.g., PCE) source(s) at Building 3B were
recommended because PCE in soil gas exceeded the base-specific SGSL by more than

100 times, suggesting the potential for future impacts above the target risk range.

Subslab soil gas samples were collected from the two existing probes during Phase III.
Indoor air samples were collected from three locations in the building to evaluate potential
temporal and spatial variability in indoor air: one in the office area in the eastern portion of
the building near IR88-SG05, one in the office area in the western portion of the building,
and one in the storage room near IR88-SG13. Exterior shallow soil vapor samples were
collected from four of the six proposed locations at 5 to 6 ft bgs near Building 3B to further
characterize the source of the elevated Phase I/II exterior soil vapor and subslab soil gas
concentrations of PCE and TCE. Soil vapor samples could not be collected at IR88-16 and
IR88-18 due to shallow groundwater encountered at 6 ft bgs. Three of the soil vapor samples
were located northeast of Building 3B in the vicinity of the industrial sewer line that
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extended northwest from Building 25 in the general direction of Building 3B. This sewer line
may have extended underneath the eastern portion of Building 3B. A fourth soil vapor
sample was collected on the south side of Building 3B where the sewer line may have
extended away from the building.

PCE concentrations were approximately 29 to 228 times the base-specific shallow SGSL in
the four Phase III exterior soil vapor samples. TCE was detected in exceedance of the generic
shallow SGSL at one of the four exterior soil gas locations. The elevated PCE concentrations
in exterior soil gas correlate with the location of the industrial sewer line. It is likely that the
sewer line extended beneath the building, because PCE detections were similar directly
north and south of the building at locations IR88-IS15, IR88-IS17 and IR88-1S20.

PCE concentrations were approximately 120 to 1,900 times the base-specific SGSL in the
Phase III subslab soil gas samples. The TCE concentration was approximately 1.1 times the
base-specific SGSL in one of the two subslab soil gas samples collected during Phase III.
PCE concentrations were 68 to 230 times the IASL in the three Phase III indoor air samples.
The PCE concentration at IR88-IA14, collected in the office area, resulted in estimated risks
exceeding the upper end of the target risk range (1E-04). The PCE concentration detected in
the outdoor air sample collected near Building HP-57 for Site IR88 (IR88-OA01) was 0.018 ]
ppbv; therefore, it is unlikely that outdoor air PCE concentrations contributed greatly to
indoor air PCE concentrations. TCE was not detected in the Phase III indoor air samples
above the IASL.

The spatial distribution of PCE in subslab soil gas during Phase III was similar to that in
Phase II; higher concentrations occurred on the east side of the building near the industrial
sewer line. The magnitude of spatial variability of PCE in subslab soil gas was less in Phase
III (16 times) compared to Phase II (104 times) and considered minimal.

Indoor air PCE concentrations measured during Phase III at Building 3B varied spatially by
less than 4 times, which is within the range of up to 3 or 5 times that is generally typical in
industrial buildings. The spatial variability of PCE in indoor air did not correlate with the
spatial variability of PCE in subslab soil gas; the highest indoor air PCE detection was in the
center of the building.

Temporal variability between measured Phase II and III subslab soil gas concentrations was
approximately four orders of magnitude for PCE and six orders of magnitude for TCE,
which is greater than the range of up to one to two orders of magnitude that was generally
observed in this base-wide VI evaluation and in other studies (Folkes et al., 2009; McHugh,
2007).

Temporal variability between measured Phase I, II, and III indoor air PCE concentrations is
greater than one order of magnitude for PCE, and therefore falls within the typical range of
up to one to two orders of magnitude that was generally observed in this base-wide VI
evaluation and in other studies (Folkes et al., 2009; McHugh, 2007). The temporal variability
observed in indoor air did not follow the pattern of variability observed in subslab soil gas;
in Phase III, indoor air PCE concentrations were higher even though subslab soil gas PCE
concentrations were lower than in Phase II.

MCB CamlLej industrial hygiene personnel collected indoor air samples from Building 3B in
April 2010 using OSHA-recommended methods and compared the results with OSHA
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indoor air standards. The full Industrial Hygiene Department report is presented as
Appendix V2-F. The report concluded that indoor air concentrations were: (1) relatively
consistent with those measured using United States Environmental Protection Agency
(USEPA) methods; and (2) well below OSHA standards for the protection of worker health
and safety.

Conclusions
The following lines of evidence suggest that the VI pathway is significant at Building 3B:

PCE concentrations in Phase I and III exterior soil gas samples located within 100 ft of
Building 3B exceeded base-specific SGSLs by up to 1,000 times.

PCE concentrations were 77 to 8,000 times the base-specific SGSL the Phase II and III
subslab soil gas samples.

PCE concentrations exceeded the IASL in all of the Phase I, II, and III indoor air samples.
The PCE concentration in one of the Phase IIl indoor air samples resulted in estimated
risks exceeding the target risk range of 1E-06 to 1E-04.

Although significant (i.e., up to four orders of magnitude) temporal variability was
observed between Phase II and III subslab soil gas concentrations, PCE concentrations
exceeded the base-specific SGSLs in all of the Phase II and III subslab soil gas samples.
Spatial variability in the Phase III subslab soil gas and indoor air was less than one order
of magnitude and therefore is minimal.

Therefore, the observed temporal and spatial variability of VOC concentrations in
subslab soil gas and indoor air do not affect the conceptual site model or conclusions for
Building 3B.

Building 3B contains office space and small rooms that partition off the interior air space;
its design is not conducive to enhanced outdoor air exchange.

Recommended Further Actions
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1. Installation of a VIMS is currently planned for Building 3B because the MLE evaluation
concluded that the VI pathway is significant at Building 3B and could result in risks
exceeding the target risk range of 1E-06 to 1E-04. The VIMS will depressurize the
building subslab, thus creating a barrier between subslab vapors and indoor air.

2. Remedial actions to address the chlorinated VOC (e.g., PCE) source(s) at Building 3B are

recommended, given the high soil gas concentrations and resulting VI impacts. A
monitoring program should be developed in alignment with the selected remedial
actions. A more complete subsurface source area investigation may be needed to
delineate the source of the elevated PCE and TCE subslab soil gas concentrations at
Building 3B if remedial actions are to be developed and implemented.

Building 37

Building 37 is located within Site 88. The building is used as office and classroom space and
is classified as a large industrial building for this evaluation. Building 37 is located within
100 ft of three monitoring wells (IR88-MW05, IR88-MW25, and IR88-MW26) which have
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exceedances of the site-specific GWSLs for large buildings. Shallow groundwater in the
vicinity of Building 37 is radial.

Building 37 is a one-story brick and mortar building that is approximately 175 ft long by

50 ft wide (based on the figure scale) by 8 ft high. The interior walls are constructed of
cinderblock. The concrete slab is covered with various floor coverings: ceramic tile in the
restrooms, vinyl tile in the hallways, and carpet in the office spaces. Floor drains were
observed in the restrooms and kitchen area. Windows and doors are typically kept closed,
although one door on the south side of the building was propped open during the Phase III
survey. There were no potential indoor VOC sources observed in the building.

A more detailed list of building characteristics from previous investigation phases is
presented in the VI Evaluation Report (CH2M HILL, 2009) and additional details are listed
in the Phase III building survey sheets in Appendix V2-C.

Analytical Results

Phase III sample locations and exceedances of risk-based screening levels are presented on
Figure V2-1. Historical (2002-2007) groundwater well locations and exceedances; Phase I
groundwater, exterior soil gas, and indoor air sample locations and exceedances; Phase 11
subslab soil gas and indoor air sample locations and exceedances; and Phase III subslab soil
gas and indoor air sample locations and exceedances are shown on Figure V2-7. Data from
samples collected during previous phases at Building 37 are presented in Volume 2 of the
Phase I/II VI Evaluation Report (CH2M HILL, 2009). Phase I indoor air, Phase II subslab soil
gas and indoor air, and Phase III sample results and screening level exceedances are shown
in Table V2-10.

TABLE V2-10
Summary of Building 37 Investigation Results
Mainside, MCB CamLej, North Carolina

Building 37 Phase | Indoor Air Screening Level Exceedances

Methylene
PCE TCE Chloride Chloroform
Sample ID (Ppbv) (Ppbv) (ppbv) (ppbv)
IASL (industrial air RSL) 0.310 1.14 7.48 0.109
IR88-1A01-08C - - - 0.2U
IR88-1A02-08C - - - 0.2U
Building 37 Phase Il Subslab Soil Gas Screening Level Exceedances
Methylene
PCE TCE Chloride Chloroform
Sample ID (Ppbv) (Ppbv) (ppbv) (ppbv)
SGSL(based on industrial air
RSL;A(F=1E-01) 3.10 11.4 74.8 1.09
Base-Specific SGSL (AF=1E-03) 310 1,140 74,800 109

IR88-SG07 -08C 1,700 - 9.1U
IR88-SG08 -08C 11,000 12J 150U 62U
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Building 37 Phase Il Indoor Air Screening Level Exceedances

Methylene
PCE TCE Chloride Chloroform
Sample ID (Ppbv) (Ppbv) (ppbv) (ppbv)
IASL (industrial air RSL) 0.310 1.14 7.48 0.109
IR88-1A09-08C - - - -
IR88-1A10-08C - - - 0.2U
Building 37 Phase Il Subslab Soil Gas Screening Level Exceedances
Methylene
PCE TCE Chloride Chloroform
Sample ID (Ppbv) (Ppbv) (ppbv) (ppbv)
SGSL(based on industrial air
RSL;AF=1E-01) 3.07 114 75.1 1.09
Base-Specific SGSL (AF=1E-03) 307 1,140 75,100 109
IR88-SGO07 -10A 62 - - -
IR88-SGO08 -10A 11 - - -
Building 37 Phase Ill Indoor Air Screening Level Exceedances
Methylene
PCE TCE Chloride Chloroform
Sample ID (Ppbv) (Ppbv) (ppbv) (ppbv)
IASL (industrial air RSL) 0.307 1.14 7.51 0.109
IR88-1A09-10A - - - 0.17U

IR88-IA10-10A 0.67J - - -

Notes: The VOCs shown are those that had one or more exceedances in previous phases or in the historical GW
data. Phases | & Il results were screened against SLs developed from December 2009 RSLs. Phase Il results
were screened against SGSLs developed from May 2010 RSLs.

BOLD indicates exceeds Base-Specific SGSL,; - indicates the compound does not exceed the screening level; J
= estimated; U = undetected; ppbv — parts per billion by volume; SGSL - Soil Gas Screening Level; RSL —
Regional Screening Level; AF — attenuation factor; TCE = trichloroethene; PCE = tetrachloroethene

Refined CSM

A 3-D CSM is provided as Figure V2-7. The Phase I, I, and III sample locations and results
for VOCs with previous or current screening level exceedances for Building 37 are shown in
this figure.

Three groundwater and three exterior shallow soil vapor samples were collected near
Building 37 during Phase I. PCE was detected in two of the three exterior soil vapor samples
at concentrations approximately 2 and 85 times the base-specific SGSL. TCE, methylene
chloride, and chloroform were detected at concentrations above the generic SGSLs. Due to
the PCE base-specific SGSL exceedance, two indoor air samples were collected in a separate
mobilization in Building 37 after the preliminary Phase I sample results were reviewed. PCE
concentrations did not exceed the IASLs in the two indoor air samples.

Two subslab soil gas probes were installed and sampled and two indoor air samples were
collected at Building 37 during Phase II. PCE was detected at concentrations above the base-
specific SGSL in both of the subslab soil gas samples; however, there were no IASL
exceedances in the two indoor air samples. The VI Evaluation Report (CH2M HILL, 2009)
concluded that significant VI impacts were not expected based on Phase I/1I data, but an
additional round of concurrent subslab soil gas and indoor air sampling was recommended
at Building 37 during Phase III to address temporal variability and to assess the validity of

4-14



SECTION 4—VAPOR INTRUSION EVALUATION RESULTS AND CONCLUSIONS

the Phase I/1I conclusions. Additionally, remedial actions to address the chlorinated VOC
(e.g., PCE) source(s) at Building 37 were recommended, given the high soil gas
concentrations and the potential for future impacts.

Subslab soil gas samples were collected from the two existing probes during Phase III.
Indoor air samples were collected from two locations in the building: in office or classroom
areas closest to the two subslab soil gas probe locations. PCE was detected at concentrations
above the generic SGSL in both of the Phase III subslab soil gas samples but (unlike Phase I)
did not exceed the base-specific SGSL. TCE was not detected at a concentration above the
generic SGSL in either sample. However, PCE was detected at a concentration
approximately 2 times the IASL in the indoor air sample collected across the hall from IR88-
SGO8.

Temporal variability between measured Phase II and III subslab soil gas concentrations is
approximately three orders of magnitude for PCE, which is greater than the range of up to
one to two orders of magnitude that was generally observed in this base-wide VI evaluation
and in other studies (Folkes et al., 2009; McHugh, 2007).

PCE was not detected in the Phases I and II indoor air samples and the Phase III detection at
IR88-IA10 was only 2 times greater than the IASL suggesting minimal temporal variability
in indoor air concentrations. In addition, the Phase III PCE concentration may be lower
based on the field duplicate result.

Conclusions

Groundwater and soil gas data suggest that VI could become significant at Building 37
(CH2M HILL, 2009). However, indoor air is not currently being impacted by the VI pathway
based on the following lines of evidence:

e PhaseIand II indoor air samples did not contain VOCs in exceedance of the IASLs.

e Although PCE was detected in one of the Phase III indoor air samples above the IASL,
the concentration corresponds with the a cancer risk of approximately 2E-6, which is at
the lower end of the target risk range of 1E-06 to 1E-04. In addition, the PCE detection in
the duplicate sample at that location was below the IASL.

e The observed temporal variability of VOC concentrations in indoor air does not affect
the conceptual site model or conclusions for Building 37.

e Subslab soil gas concentrations of PCE did not exceed the base-specific SGSL in the
samples collected during Phase III.

There is uncertainty as to whether the VI pathway could become significant in the future at
Building 37 based on the proximity of the building to the source area, exceedances of the
base-specific SGSL in both exterior soil gas and subslab soil gas, and the layout of the
building, which is not conducive to enhanced outdoor air exchange. In addition, subslab soil
gas concentrations are highly variable temporally.
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Recommended Further Actions

1. Installation of a VIMS is currently planned for Building 37 because the MLE evaluation
concluded that the VI pathway could become significant at Building 37. The VIMS will
depressurize the building subslab, thus creating a vapor barrier between the subslab soil
vapors and indoor air.

2. Remedial actions to address the chlorinated VOC (e.g., PCE) source(s) at Building 37 are
recommended, given the high soil gas concentrations and resulting potential for future
VI impacts. A monitoring program should be developed in conjunction with the selected
remedial actions. A more complete subsurface source area investigation may be needed
to delineate the source of the elevated PCE and TCE subslab soil gas concentrations at
Building 37 if remedial actions are to be developed and implemented.

Building 43
Building 43, located within Site 88, is used as office space and a motor pool. It is classified as
a small industrial building for this evaluation. Building 43 is located within 100 ft of three

shallow monitoring wells which had historical (2002 - 2007) exceedances of the site-specific
GWSLs for large buildings. Shallow groundwater flows to the southwest.

Building 43 is a one-story brick and mortar building that is approximately 40 ft long by 75 ft
wide (based on the figure scale) by 8 ft high. The interior walls are constructed of
cinderblocks. Floor drains are located in the restroom in the northeast corner of the building.
The following VOC-containing items were observed in the building during the Phase III
survey: general cleaning supplies, semi-gloss paint, and printer ink cartridges.

A more detailed list of building characteristics from previous investigation phases is
presented in the VI Evaluation Report (CH2M HILL, 2009) and additional details are listed
in the Phase III building survey sheets in Appendix V2-C.

Analytical Results

Phase III sample locations and exceedances of risk-based screening levels are presented on
Figure V2-1. Historical (2002-2007) groundwater well locations and exceedances; Phase I
groundwater, exterior soil gas, and indoor air sample locations and exceedances; Phase 11
subslab soil gas and indoor air sample locations and exceedances; and Phase III subslab soil
gas and indoor air sample locations and exceedances are shown on Figure V2-8. Data from
samples collected during previous phases at Building 43 are presented in Volume 2 of the
Phase I/II VI Evaluation Report (CH2M HILL, 2009). Phase I indoor air, Phase II subslab soil
gas and indoor air, and Phase III sample results and screening level exceedances are shown
in Table V2-11.

TABLE V2-11
Summary of Building 43 Investigation Results
Mainside, MCB CamLej, North Carolina

Building 43 Phase | Indoor Air Screening Level Exceedances

Cis-1,2 1,4-Dichloro-
Benzene PCE TCE DCE VC Chloroform  benzene
Sample ID (Mgl (ppbv)  (ppbv)  (ppbv)  (ppbv) (ppbv) (ppbv)
IASL (industrial air RSL) 0.501 0.31 1.14 N/A 1.1 0.109 0.183

IR88-1A03-08C - 1.6 - - - 0.11 0.2U
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Building 43 Phase Il Subslab Soil Gas Screening Level Exceedances

14-
Cis-1,2 Dichloro-  Methylene
Benzene PCE TCE DCE VC Chloroform  benzene Chloride
Sample ID (Mgl (ppbv)  (ppbv)  (ppbv)  (ppbv) (ppbv) (ppbv) (ppbv)
SGSL (based on industrial
air RSL:AF=1E-01) 5.01 31 11.4 N/A 11 1.09 1.83 74.8
Base-Specific SGSL
(AF=1E-03) 501 310 1,140 N/A 1,100 109 183 74,800
IR88-SG06-08C 150 36,000 310U - 310U 310U 100 9,000
Building 43 Phase Il Indoor Air Screening Level Exceedances
14-
Cis-1,2 Dichloro-  Methylene
Benzene PCE TCE DCE VC Chloroform  benzene Chloride
Sample ID (mgll  (ppbv)  (ppbv)  (ppbv)  (ppbv) (ppbv) (ppbv) (ppbv)
IASL (industrial air RSL) 0.501 0.31 1.14 N/A 1.1 0.109 0.183 7.48
IR88-1A08-08C - 2 - - - 0.4U 0.4U -
Building 43 Phase Ill Subslab Soil Gas Screening Level Exceedances
1,4-
Cis-1,2 Dichloro-
Benzene PCE TCE DCE VC Chloroform  benzene
Sample ID (ppbv)  (ppbv)  (ppbv)  (ppbv)  (ppbv) (ppbv) (ppbv)
SGSL (based on industrial
air RSL:AF=1E-01) 491 3.07 11.4 N/A 10.9 1.09 1.85
Base-Specific SGSL 10,90
(AF=1E-03) 491 307 1,140 N/A 0 109 185
IR88-SG06-10A 120J 32,000 210U - - 230U 190U
IR88-SG17-10A 390U 32,000 230U - - 250U 200U
Building 43 Phase Ill Subslab Soil Gas Screening Level Exceedances (continued)
Methylene
Chloride
Sample ID (ppbv)
SGSL (based on industrial 75.1
air RSL;AF=1E-01) ’
Base-Specific SGSL
(AF=1E-03) 75,100
IR88-SG06-10A 330U
IR88-SG17-10A 350U
Building 43 Phase Ill Indoor Air Screening Level Exceedances
1,4-
Cis-1,2 Dichloro-
Benzene  PCE TCE DCE e Chloroform  benzene
Sample ID (ppbv)  (ppbv)  (ppbv)  (ppbv)  (ppbv) (ppbv) (ppbv)
IASL (industrial air RSL) 0.491 0.307 1.14 N/A 1.09 0.109 0.185
IR88-IA03-10A - 7.6 - - - 0.36 33
IR88-1A08-10A - 5.9 - - - - 120
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Building 43 Phase Ill Indoor Air Screening Level Exceedances (continued)

Methylene
Chloride
Sample ID (ppbv)
IASL (industrial air RSL) 7.48
IR88-1A03-10A -
IR88-1A08-10A -

Notes: The VOCs shown are those that had one or more exceedances in previous phases or in the historical GW
data. Phases | & Il results were screened against SLs developed from December 2009 RSLs. Phase Il results
were screened against SGSLs developed from May 2010 RSLs.

BOLD indicates exceeds Base-Specific SGSL; - indicates the compound does not exceed the screening level; J
= estimated; U = undetected; ppbv — parts per billion by volume; SGSL - Soil Gas Screening Level; RSL —
Regional Screening Level; AF — attenuation factor; DCE = dichloroethene; TCE = trichloroethene; PCE =
tetrachloroethene; VC = vinyl chloride

Refined CSM

A 3-D CSM is provided as Figure V2-8. The Phase I, II, and III sample locations and results
for VOCs with previous or current screening level exceedances for Building 43 are shown in
this figure.

Co-located groundwater and shallow soil vapor samples were collected from two locations
near Building 43 during Phase I. One soil vapor sample was also collected from an existing
soil vapor probe. PCE, TCE, VC, benzene, and/or chloroform were detected in Phase I
groundwater and soil vapor samples at concentrations above the generic GWSLs and
SGSLs. The PCE concentration in one soil vapor sample, IR88-IS14, which was the closest to
the former Building 25, exceeded the base-specific SGSL by 11 times. Due to the PCE base-
specific SGSL exceedances at Building 43 and at the nearby Building 3B (up to 1,000 times
the base-specific SGSL), one indoor air sample was collected in a separate mobilization in
Building 43 shortly after the subslab sample results were received from the lab. Chloroform
detected in the indoor air sample was above the IASL.

One subslab soil gas probe was installed and sampled and one indoor air sample was
collected at Building 43 during Phase II. PCE was detected at a concentration that exceeded
the base-specific SGSL by 117 times in the subslab soil gas sample. Benzene, 1,4-
dichlorobenzene, and methylene chloride concentrations were detected in subslab soil gas
above the generic SGSLs. PCE was detected in indoor air at a concentration above the IASL.
The VI Evaluation Report (CH2M HILL, 2009) concluded that significant VI impacts were
possible based on the Phase I/1I data; therefore, an additional round of concurrent subslab
soil gas and indoor air sampling was recommended at Building 43 during Phase III to
address temporal variability and assess the validity of the Phase I/1I conclusions.
Additionally, remedial actions to address the chlorinated VOC (e.g., PCE) source(s) at
Building 43 were recommended, given the elevated soil gas concentrations and the potential
for future impacts.

A second subslab soil gas probe was installed and sampled in the northwest office area to
further characterize potential impacts and spatial variability during Phase III. This
additional subslab soil gas probe was located closer to Building 3B, where PCE
concentrations in subslab soil gas exceeded base-specific SGSLs by more than 8,000 times. A
subslab soil gas sample was also collected from the existing subslab soil gas probe to assess
temporal variability. Indoor air samples were collected from two locations in the building;:
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one in each of the separate areas of the building near the two subslab soil gas probe
locations.

PCE was detected at concentrations exceeding the base-specific SGSL by 104 times in both
subslab soil gas samples collected during Phase III. PCE was detected at concentrations
above the IASL but within the target risk range (1E-06 to 1E-04) in both Phase III indoor air
samples. The PCE concentration detected in the outdoor air sample collected for Site IR88
(IR88-OA01) was 0.018 ] ppbv; therefore, it is unlikely that outdoor air PCE concentrations
contributed greatly to indoor air PCE concentrations.

Benzene was detected at a concentration approximately 24 times the generic SGSL in one of
the two subslab soil gas samples collected during Phase III. Benzene was not detected at a
concentration above the IASL in either indoor air sample collected during Phase III

Chloroform was detected at a concentration above the IASL in one of two samples collected
during Phase III. Chloroform was not detected in the outdoor air sample collected near
Building HP-57 for Site IR88 (IR88-OA01), nor was it detected in the subslab soil gas
samples collected during Phase II or Phase III. However, the Phase II and Phase III subslab
soil gas results had significantly elevated reporting limits (i.e., above the base-specific
SGSLs), therefore chloroform concentrations in indoor air cannot be directly correlated to
the VI pathway.

1,4-Dichlorobenzene was detected above the IASL in both indoor air samples collected
during Phase III. This constituent was not detected in the outdoor air sample collected near
Building HP-57 for Site IR88 (IR88-OA01), nor was it detected in the subslab soil gas
samples collected during Phase III. However, the Phase III subslab soil gas results had
significantly elevated reporting limits (i.e., above the base-specific SGSLs) and 1,4-
dichlorobenzene was detected at a concentration above the generic SGSL during Phase II.
1,4-Dichlorobenzene was detected in indoor air samples at several other buildings during
Phase II or III at elevated concentrations that were determined to be caused by indoor
sources. 1,4 Dichlorobenzene is an ingredient in commonly found products used to treat
fabrics for moth and mold/mildew prevention, room deodorizers, and urinal cakes.

The Phase III VOC concentrations in subslab soil gas varied by within one order of
magnitude, which is generally typical for large industrial buildings, suggesting minimal
spatial variability.

Indoor air VOC concentrations measured during Phase III at Building 43 varied spatially by
less than 2 times, which is within the range of up to 3 to 5 times that is generally observed in
large industrial buildings.

The overall range of observed temporal variability in VOC concentrations was within the
expected range of one to two orders of magnitude (Folkes et al., 2009; McHugh, 2007).

MCB CamlLej industrial hygiene personnel collected indoor air samples from Building 43 in
April 2010 using OSHA-recommended methods and compared the results with OSHA
indoor air standards. The full Industrial Hygiene Department report is presented as
Appendix V2-F. The report concluded that indoor air concentrations were: (1) relatively
consistent with those measured using USEPA methods; and (2) well below OSHA standards
for the protection of worker health and safety.
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Conclusions

The following lines of evidence support the conclusions that that VI could become
significant at Building 43 (CH2M HILL, 2009) in the future and that current vapor intrusion
impacts cannot be ruled out:

¢ PCE concentrations in groundwater, exterior soil gas exceeded their respective screening
levels.

e PCE concentrations in subslab soil gas exceeded the base-specific SGSL by more than
100 times.

e PCE was detected in Phase I, II, and III indoor air samples above the IASL. The
concentrations correspond to cancer risks within the target risk range of 1E-06 to 1E-04.

e Phase IIl indoor air concentrations of 1,4-dichlorobenzene corresponded to cancer risks
greater than 1E-4, exceeding target risk range. The Phase I and Phase II indoor air
concentrations of 1,4-dichlorobenzene were below a detection limit that was greater than
the screening levels. Phase II subslab soil gas concentrations or 1,4-dichlorobenzene
were below that base-specific SGSL. The Phase III subslab concentrations was non-
detect, but at an elevated detection limit. While the indoor air concentrations of 1,4-
dichlorobenzene measured in Phase III may result from indoor background sources,
there is not sufficient evidence to definitively rule out vapor intrusion.

e The layout of the building is not conducive to enhanced outdoor air exchange.

e The observed temporal and spatial variability of VOC concentrations in subslab soil gas
and indoor air does not affect the conceptual site model or conclusions for Building 43.

Recommended Further Actions

1. Installation of a VIMS is currently planned for Building 43 because the MLE evaluation
concluded that the VI pathway may become potentially significant at Building 43. The
VIMS will depressurize the building subslab, thus creating a barrier between subslab
soil gas and indoor air.

2. Remedial actions to address the chlorinated VOC (e.g., PCE) source(s) at Building 43 are
recommended, given the high soil gas concentrations and resulting VI impacts. A
monitoring program should be developed in alignment with the selected remedial
actions. A more complete subsurface source area investigation may be needed to
delineate the source of the elevated PCE subslab soil gas concentrations at Building 43 if
remedial actions are to be developed and implemented.

Building 4

Building 4 includes office space and a classroom. Building 4 was included as a building of
interest in Phase III because it was identified in the preferential pathways evaluation; it is
connected by underground utilities (i.e., potential preferential pathways) that intersect areas
with Phase II base-specific soil gas screening level exceedances.

Building 4 is located more than 250 ft from the Site 88 source area, former Building 25. It is
approximately 100 ft long and 25 ft wide (based on the figure scale), with an 8-ft ceiling and
is classified as a large industrial building for this evaluation. Building 4 is one-story brick
and mortar building constructed with a concrete slab on grade. A historical subfloor was
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uncovered beneath the current slab during Phase III operations. The appropriate
precautions were implemented and a sample of the subflooring was sent for asbestos
analysis. The subfloor did not contain asbestos, but the mastic was asbestos-containing
material. Additional details on this analysis are presented in Appendix V2-G. The south
portion of the building is office space; the central portion is a reception area and restrooms;
the north portion is classroom space and a teaching kitchen. The floor coverings are vinyl
tile throughout, except for ceramic tile in the restrooms. The restrooms have floor drains.
There was a drainage issue 2 years prior to Phase III on the east side of the building, but the
issue was reportedly resolved. General cleaning products (e.g. Lysol® disinfectant, glass
and surface cleaner, Soft Scrub® with lemon, Palmolive® dishwasher detergent, etc.) were
noted as being stored in the building for use during the survey. The center is open from
Monday through Friday, 9 am to 5 pm. There are approximately 5 full-time employees with
up to 20 people visiting the building for classes throughout the day. A more detailed
description of building characteristics is presented in the Phase III building survey sheets in
Appendix V2-C.

Analytical Results
Phase III sample locations are presented on Figure V2-1.

Refined CSM

The VI Evaluation Report (CH2M HILL, 2009) recommended that an initial round of subslab
soil gas sampling be performed at Building 4 to address potential preferential vapor
transport pathways. Steam and water lines pass through the area of the former Building 25
dry cleaning facility, and connect to Building 4. Significant exceedances of PCE and TCE VI
screening levels were observed in the exterior and subslab soil gas samples collected at
nearby Buildings 3, 3B, 37, and 43. One subslab soil gas probe was installed and sampled
near the incoming steam line on the eastern side of the building to assess potential
preferential pathways during Phase III. No concentrations of constituents detected in the
subslab soil gas sample exceeded the generic SGSLs.

Conclusions

Prior to sampling, the potential for preferential transport of soil vapor through
underground utility lines from areas where elevated VOC concentrations were detected in
soil vapor to Building 4 suggested that VI could become significant at the building (CH2M
HILL, 2009). However, the following lines of evidence suggest that the VI pathway is not
currently significant at Building 4:

e There were no shallow monitoring wells with historical exceedances of the site-specific
GWSLs for large buildings within 100 ft of Building 4.

e Subslab soil gas VOC concentrations from a location near the steam line did not exceed
the generic SGSLs in the samples collected during Phase III.
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Recommended Further Actions
1. Further investigation of the VI pathway is not recommended for Building 4 because the
MLE evaluation suggests that the VI pathway is not complete at the building.

Building HP-57

Building HP-57 is a barracks building. Building HP-57 was included as a building of interest
in Phase III because it was identified in the preferential pathways evaluation; it is connected
by underground utilities (i.e., potential preferential pathways) that intersect areas with
Phase II base-specific soil gas screening level exceedances.

Building HP-57 is approximately 250 ft long and 60 ft wide (based on the figure scale) and is
classified as a large industrial building for this evaluation. It is a three-story building
constructed of brick and mortar with a concrete slab on grade. The interior is constructed of
cinderblock. The floor is covered with vinyl tile in the lounge and hallways and carpeting in
the office space. Floor drains are located in the restrooms and laundry rooms. One large air
handling unit is located on the south side of Building HP-57 in the parking lot. Water was
observed pooling on the north lawn after a heavy rain, suggesting that tight clayey soils are
likely present north of the building as noted in the Remedial Investigation (CH2M HILL,
2007); these soil types impede vapor transport. Each of the dorm rooms has an exterior door.
Dorm windows and doors are typically left open on warm days. General cleaning supplies
(washing machine detergent, glass cleaner, etc.) were observed on the ground floor in a
locked supply closet. There are approximately 90 dorm rooms in Building HP-57. A more
detailed list of building characteristics is presented in the Phase III building survey sheets in
Appendix V2-C.

Analytical Results

Phase III sample locations and exceedances of risk-based screening levels are presented on
Figure V2-1. Phase III sample results and screening level exceedances are shown in Table
V2-12.

TABLE V2-12
Summary of Building HP-57 Investigation Results
Mainside, MCB CamLej, North Carolina

Building HP-57 Phase Il Subslab Soil Gas Screening Level Exceedances

1,4-Dichloro-
benzene Benzene CTC Chloro- TCE

Sample ID (ppbv) (ppbv) (ppbv) form (ppbv) PCE (ppbv) (ppbv)
SGSL (based on residential
air RSL:AF=1E-01) 0.366 0.970 0.652 0.225 0.605 2.23
Base-Specific SGSL
(AF=1E-03) 36.6 97.0 65.2 225 60.5 223
IR88-SG19-10A 4.7U 8.8U 45U 5.7U 1.5J 1,000

IR88-SG20-10A 1.3U 2.5U 1.3U 1.6U 0.76J 280
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Building HP-57 Phase Ill April Re-Sample Subslab Soil Gas Screening Level Exceedances

1,4-Dichloro Carbon tetra
benzene Benzene Chloride Chloro TCE

Sample ID (ppbv) (ppbv) (ppbv) form (ppbv)  PCE (ppbv) (ppbv)
SGSL (based on residential
air RSL:AF=1E-01) 0.366 0.970 0.652 0.225 0.605 2.23
Base-Specific SGSL
(AF=1E-03) 36.6 97.0 65.2 225 60.5 223
IR88-SG19-10B 2U 2U 2U 2U 2U -
IR88-SG20-10B 2U 2U 2U 2U 2U -

Building HP-57 Phase Ill April Re-Sample Indoor Air Screening Level Exceedances

1,4-Dichloro Carbon tetra
benzene Benzene Chloride Chloro TCE
Sample ID (ppbv) (ppbv) (ppbv) form (ppbv)  PCE (ppbv) (ppbv)
SGSL (based on residential
air RSL;AF=1E-01) 0.0366 0.0970 0.0652 0.0225 0.0605 0.223
IR88-1A15-10B 0.23 0.16 0.083 0.42 0.15 -
IR88-1A16-10B 0.38J 0.15 0.088 0.78 0.47 -

Notes: Phase Il results were screened against SGSLs developed from May 2010 RSLs.

- indicates the compound does not exceed the screening level; J = estimated; U = undetected; ppbv — parts per
billion by volume; SGSL - Soil Gas Screening Level; RSL — Regional Screening Level; AF — attenuation factor;
CTC = carbon tetrachloride; TCB = trichlorobenzene; TCE = trichloroethene; PCE = tetrachloroethene

Refined CSM

A 3-D CSM is provided as Figure V2-9. The Phase III sample locations and results for VOCs
with screening level exceedances for Building HP-57 are shown in this figure. The VI
Evaluation Report (CH2M HILL, 2009) recommended that an initial round of subslab soil
gas sampling be performed at Building HP-57 to address potential preferential pathways.
Wastewater and water lines pass through the area of the former Building 25 dry cleaning
facility, and these utility lines connect to Building HP-57. Significant exceedances of PCE
and TCE VI screening levels were observed in the exterior and subslab soil gas samples
collected at nearby Buildings 3, 3B, 37, and 43.

Two subslab soil gas probes were installed and sampled near the incoming wastewater and
water lines on the northeast and southwest sides of the building, respectively, during Phase
II.

TCE was detected at concentrations exceeding the base-specific residential SGSL by
approximately 1.3 and 4.5 times in both subslab soil gas samples collected during Phase III.
PCE was detected at concentrations exceeding the generic residential SGSL by
approximately 1.3 and 2.5 times in the two subslab soil gas samples collected during Phase
III. PCE and TCE concentrations were higher in IR88-5G19, the subslab probe closer to the
former Building 25 dry cleaner facility.

Both subslab soil gas probes at Building HP-57 were re-sampled in April 2010 in addition to
the collection of two co-located indoor air samples due to the Phase III base-specific
residential TCE exceedances. Neither subslab soil gas sample contained COPCs with
concentrations exceeding the residential generic SGSLs. 1,4-Dichlorobenzene, benzene,
carbon tetrachloride, chloroform, and PCE were detected at concentrations above the IASLs.
However, it is unlikely that detections of these constituents in indoor air are due to VI
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because none of these constituents were detected in subslab soil gas above the generic
residential SGSLs. Benzene (0.13 ppbv), carbon tetrachloride (0.077] ppbv), and chloroform
(0.021] ppbv) were detected in the outdoor air sample (IR88-OA06) collected during the re-
sampling event; therefore, indoor air concentrations of these constituents may be
contributed to by outdoor sources (Table V2-5.

Temporal variability between measured Phase III and April 2010 subslab soil gas
concentrations was approximately three orders of magnitude for TCE, which is greater than
the one to two orders of magnitude that was generally observed in this base-wide VI
evaluation and in other studies (Folkes et al., 2009; McHugh, 2007).

MCB CamlLej industrial hygiene personnel collected indoor air samples from Building HP-
57 in April 2010 using OSHA-recommended methods and compared the results with OSHA
indoor air standards. The full Industrial Hygiene Department report is presented as
Appendix V2-F. The report concluded that indoor air concentrations were: (1) relatively
consistent with those measured using USEPA methods; and (2) well below OSHA standards
for the protection of worker health and safety.

Conclusions

The potential for preferential transport of soil vapor through underground utility lines from
areas where elevated VOC concentrations were detected in soil vapor to Building HP-57
suggested that VI could become significant at the building (CH2M HILL, 2009). However,
the following lines of evidence suggest that the VI pathway is not currently significant at
Building HP-57:

e Although several VOCs were detected in the April 2010 indoor air samples above the
residential IASLs, those VOCs were not detected in subslab soil gas in April 2010,
suggesting that the detected indoor air concentrations are likely unrelated to VI.

e Although TCE was detected in subslab soil gas at concentrations up to 5 times the base-
specific residential SGSL in Phase III, TCE was not detected in the April 2010 subslab
soil gas samples.

There is uncertainty as to whether the VI pathway could become significant in the future at
Building HP-57 based on the proximity of the building to the source area, the potential for
preferential transport through underground utility lines, exceedances of the base-specific
SGSL in both exterior soil gas and subslab soil gas, high temporal variability, and the layout
of the building, which is not conducive to enhanced outdoor air exchange.

Recommended Further Actions

1. An additional round of subslab soil gas sampling and concurrent indoor air sampling
should be conducted during the 5-year review to further characterize the temporal
variability in subslab soil gas concentrations at Building HP-57.

2. The Base should consider the VI pathway during construction planning at Building HP-
57 to prevent the slab from being compromised, given the exceedance of generic SGSLs.
Air monitoring should be performed if construction activities that involve slab
penetrations are necessary.
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442 SWMU 360

SWMU 360 (newly transferred to Site IR96) is the location of a former 300-gallon waste oil
UST near Building 1817 on the Hadnot Point side. The former UST was located in the
eastern portion of the compound, which is being used as a temporary staging area for
batteries, refrigeration units, and other used equipment before disposal and/ or reutilization.
The 300-gallon waste oil UST was removed in July 1997. PCE and TCE were detected in
groundwater samples collected within SWMU 360 during the RCRA Facility Investigation
(RFI) and amended RFI, which took place in 2005 and 2006, respectively. The maximum
concentrations of PCE and its degradation products in groundwater were detected in
samples collected at the original UST location. No remedial actions have been implemented
to date. Chlorinated solvent-related (e.g. PCE and TCE) and fuel-related contamination has
been documented in groundwater and soil across the site; primarily CVOC contamination
has been observed within 100 ft of the Mainside VI buildings of interest. The predominant
soil type at the site is sands, with some clay lenses present. Shallow groundwater flows to
the southeast. The depth to groundwater at SWMU 360 is approximately 15 to 22 ft bgs.

Building 1828

Building 1828, located at SWMU 360, is used for office space and storage. The building is
classified as a large industrial building for this evaluation. Building 1828 is located within
100 ft of one shallow monitoring well that had an exceedance of the site-specific GWSL for
PCE. The depth to groundwater at SWMU360-MW04 is approximately 20 ft bgs based on
historical groundwater data from the site groundwater wells. Shallow groundwater flows to
the southeast.

Building 1828 is a one-story corrugated steel building that is approximately 300 ft long by
60 ft wide (based on the figure scale) by 30 ft high. The majority of the building is a large
storage space divided by chain link fence. There is office space in the north and south ends
of the building and a classroom area is located in the south side of the building. The office
spaces have 8-ft drop ceilings and window air conditioning units; the restrooms have floor
drains. Potential indoor sources of VOCs observed during the Phase III building survey
included paint, JP-08 spent fuel containers, and gas and diesel fuel containers.

A more detailed list of building characteristics from previous investigation phases is
presented in the VI Evaluation Report (CH2M HILL, 2009) and additional details are listed
in the Phase III building survey sheets in Appendix V2-C.

Analytical Results

Phase III sample locations and exceedances of risk-based screening levels are presented on
Figure V2-2. Historical (2002-2007) groundwater well locations and exceedances; Phase I
groundwater, and exterior soil gas sample locations and exceedances; Phase II subslab soil
gas sample locations and exceedances; and Phase III subslab soil gas sample locations and
exceedances are shown on Figure V2-10. Data from samples collected during previous
phases at Building 1828 are presented in Volume 2 of the Phase I/1I VI Evaluation Report
(CH2M HILL, 2009). Phase II subslab soil gas and Phase III sample results and screening
level exceedances are shown in Table V2-13.
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TABLE V2-13
Summary of Building 1828 Investigation Results
Mainside, MCB CamLej, North Carolina

Building 1828 Phase Il Subslab Soil Gas Screening Level Exceedances
PCE Chloroform

Sample ID (ppbv) (ppbv)
Generic SGSL (based on industrial air
RSL and AF=1E-01) 3.1 1.09
Base-specific SGSL (based on industrial
air RSL and AF=1E-03) 310 109
SWMU360-SG11-08C 7.3 2U
SWMU360-SG12-08C 57 -

Building 1828 Phase Ill Subslab Soil Gas Screening Level Exceedances
PCE Chloroform  1,2,4-TCB TCE Benzene
Sample ID (ppbv) (ppbv) (ppbv) (ppbv)  (ppbv)
Generic SGSL (based on industrial air

RSL and AF=1E-01) 3.07 1.09 1.18 11.4 491
Base-specific SGSL (based on industrial

air RSL and AF=1E-03) 307 109 118 1,140 491
SWMU360-SG11-10A 24 - - - -
SWMU360-SG12-10A 49 - - - -
SWMU360-SG20-10A 8,700 49U 5.2] 25J 75U

Building 1828 Phase Ill May Re-Sample Subslab Soil Gas Screening Level Exceedances
PCE Chloroform  1,2,4-TCB TCE Benzene
Sample 1D (ppbv) (ppbv) (ppbv) (ppbv)  (ppbv)
Generic SGSL (based on industrial air

RSL and AF=1E-01) 3.07 1.09 1.18 11.4 491
Base-specific SGSL (based on industrial

air RSL and AF=1E-03) 307 109 120 1,140 491
SWMU360-SG20-10B 12,000 45U 180U 43J 45U

Building 1828 Phase Ill May Re-Sample Indoor Air Screening Level Exceedances

PCE Chloroform  124-TCB TCE Benzene  1,2,4-TMB

Sample ID (ppbv) (ppbv) (ppbv) (ppbv)  (ppbv) (ppbv)
IASL(industrial air RSL) 0.307 0.109 0.118 1.14 0.491 0.624
SWMU360-1A21-10B 0.84U 0.68J _ - 1.2 3.8
SWMU360-1A22-10B 0.96U 1.8 - 1.5 2.2

Notes: The VOCs shown are those that had one or more exceedances in previous phases or in the historical GW
data. Phase Il results were screened against SLs developed from December 2009 RSLs. Phase Il results were
screened against SGSLs developed from May 2010 RSLs.

BOLD indicates exceeds Base-Specific SGSL; - indicates the compound does not exceed the screening level; J
= estimated; U = undetected; ppbv — parts per billion by volume; SGSL - Soil Gas Screening Level; RSL —
Regional Screening Level; AF — attenuation factor; TCB = trichlorobenzene; TCE = trichloroethene; TMB =
trimethylbenzene; PCE = tetrachloroethene

Refined CSM

A 3-D CSM is provided as Figure V2-10. The Phase I, II and III sample locations and results
for VOCs with previous or current screening level exceedances for Building 1828 are shown
in this figure.

Co-located groundwater and exterior deep soil gas samples were collected from three
locations near Building 1828 during Phase I. PCE was detected at concentrations
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approximately 2 and 4.3 times the generic GWSL in two of the three groundwater sample
and approximately 1.2 to 16 times the generic SGSL in the three deep soil vapor samples.
Chloroform was also detected in one of the three soil vapor samples at 15 times the generic
SGSL. The highest PCE detections occurred in the samples collected from the south end of
the building furthest from the SWMU 360 source area.

Two subslab soil gas probes were installed and sampled inside Building 1828 during
Phase II. PCE was detected at concentrations 2.4 and 18 times the generic SGSL in both
samples. The VI Evaluation Report (CH2M HILL, 2009) concluded that significant VI
impacts were not expected but an additional round of subslab soil gas sampling was
recommended at Building 1828 during Phase III to address temporal variability and assess
the validity of the Phase I/II conclusions.

Subslab soil gas samples were collected from the two existing probes to assess temporal
variability during Phase III. One new subslab soil gas probe was installed and soil gas
samples collected at the south side of the building to further characterize potential impacts
and assess spatial variability.

PCE was detected at a concentration 28 times the base-specific SGSL in SWMU360-5G20, the
new subslab soil gas probe at the south end of the building which is closest to where the
highest Phase I groundwater and soil vapor PCE concentrations were detected. At the other
two existing probes PCE was detected at concentrations 8 and 16 times the generic SGSL.

1,2,4-TCB and TCE were detected in exceedance of the generic SGSLs at SWMU360-5G20.

Due to the elevated PCE concentration detected in SWMU360-5G20, the probe was re-
sampled in May 2010 in addition to the collection of two indoor air samples in the southern
section of the building to evaluate the potential for significant impacts to indoor air.

PCE was detected in the subslab sample at a concentration approximately 40 times the base-
specific SGSL. PCE was not detected in either of the indoor air samples collected but the
reporting limits exceeded the IASL by approximately 2 times in both of the samples. TCE
was detected in the subslab soil gas sample at a concentration exceeding the generic SGSL
by approximately 4 times; TCE was not detected in either indoor air sample.

Indoor air samples were collected from an office area (SWMU360-IA21) and the classroom
(SMWU360-IA22) located on the southern end of the building near subslab soil gas probe
SWMU360-5SG20. However, the A/C units in those rooms were running at the time of
sample collection, which could increase air circulation in the rooms, possibly reducing
concentrations of VOCs present in the indoor air. Chloroform, 1,2,4-TMB, and benzene
concentrations in both indoor air samples exceeded the IASLs. Chloroform, 1,2,4-TCB, and
benzene were undetected in subslab soil gas; however the detection limits exceeded the
generic SGSLs. The outdoor air sample (SWMU360-OA04-10B) collected during the May
2010 resample event next to Building 1828 contained detections of benzene (0.71] ppbv) and
1,2,4-trimethylbenzene (0.16] ppbv) which may have contributed to the indoor air detections
of those chemicals. Chloroform (0.83U ppbv) was not detected in the outdoor air sample.
The indoor air exceedances of chloroform are likely due to an indoor source, while benzene
and 1,2,4-trimethylbenzne concentrations in indoor air are likely due to a combination of
indoor and outdoor sources rather than VI. 1,2,4-TMB is generally found as an ingredient in
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several paint products and lighter fluid which were observed during the Phase III building
survey at Building 1828.

The overall range of observed temporal variability in VOC concentrations at those locations
that were sampled more than once was within the expected range of one to two orders of
magnitude (Folkes et al., 2009; McHugh, 2007). Subslab soil gas PCE concentrations
measured during Phase III at Building 1828 varied spatially by more than two orders of
magnitude, which is above the range generally typical for large industrial buildings. Higher
concentrations of PCE were detected on the south end of the building, which is furthest
from the SWMU360 former UST source area.

PCE was not detected in the May 2010 indoor air samples but the detection limit exceeded
the IASL by approximately three times. This highest indoor air detection limit corresponds
to a cancer risk within 1E-6 to 1E-4. The other VOCs that were detected above IASLs did not
vary spatially by more than one order of magnitude. The observed indoor air spatial
variability does not affect the overall conclusions.

Conclusions
The following lines of evidence suggest that current VI impacts are not significant but
further consideration of future impacts is warranted:

¢ None of the VOCs detected in subslab soil gas during Phase II or Phase III exceeded
IASLs. The PCE indoor air detection limit was slightly above the IASLs, but would not
result in risk estimates greater than 3E-6.

¢ Indoor air samples were collected in the enclosed areas (office space and classroom) on
the southern end of the building nearest to subslab soil gas probe SWMU360-5G20,
locations that would favor detection of VI impacts if present.

¢ One subslab location exhibited PCE concentrations at least 40 times the base-specific
SGSL. However, comparison of the PCE indoor and subslab results suggest that
attenuation was at least 1 in 10,000. Thus, the attenuation factor underlying the base-
specific SGSL may be overly conservative.

e The elevated subslab PCE at the south end of the building suggests that previously
unknown subsurface vapor source may exist.

e Although several VOC besides PCE were detected in the May 2010 indoor air samples at
concentrations above the IASLs, the presence of these VOCs in indoor air is likely due to
either indoor or outdoor sources and not VI.

e Higher concentrations of PCE were detected on the south end of the building, which is
furthest from the SWMU360 former UST source area. The observed spatial variability of
VOC concentrations in subslab soil gas and indoor air do not affect the conclusions for
Building 1828.

e Building 1828 is a warehouse with a large air volume and open bay doors that likely
result in significant indoor-to-outdoor air exchange, mixing and attenuation of indoor
air concentrations.
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However, there is uncertainty as to whether the VI pathway could become significant in the
future at Building 1828 based on exceedances of the base-specific SGSL in subslab soil gas in
the southern portion of the building. In addition, only one round of indoor air samples was

collected and information on the temporal variability of indoor air concentrations is lacking.

Recommended Further Actions

1. An additional round of subslab soil gas and indoor air sample data should be collected
at Building 1828 to further characterize the subslab soil gas and confirm the lack of
impacts to indoor air concentrations during the 5-year review because the MLE
evaluation concluded that the VI pathway may become significant at Building 1828.

2. The Base should consider the VI pathway during construction planning at Building 1828
to prevent the slab from being compromised, given the generic SGSL subslab
exceedances. Air monitoring should be performed if construction activities that involve
slab penetrations are necessary.

Building 1855

Building 1855 is located within SWMU 360 and is used as storage. It is classified as a large
industrial building for this evaluation. Building 1855 is located within 100 ft of one shallow
monitoring well (SWMU360-MW04) which had an exceedance of the site-specific GWSL for
PCE. The depth to groundwater is approximately 20 ft bgs based on historical groundwater
data from the site groundwater wells. Shallow groundwater flows to the southeast; Building
1855 is up-gradient of SWMU360-MW04.

Building 1855 is a one-story brick and mortar building. The building is 150 ft long by 75 ft
wide (based on the figure scale) by 30 ft high. The interior of the building is primarily one
large storage space; however there is a small amount of office space. Window A/C units are
located in the office areas but there is no central HVAC system in the warehouse. One
restroom is located within the building which contains floor drains, and one bay door is
located on the on the west side of the building which is kept open on nice days. No potential
indoor sources of VOCs were observed during the Phase III building survey.

A more detailed list of building characteristics from previous investigation phases is
presented in the VI Evaluation Report (CH2M HILL, 2009) and additional details are listed
in the Phase III building survey sheets presented in Appendix V2-C.

Analytical Results

Phase I1I sample locations and exceedances of risk-based screening levels are presented on
Figure V2-2. Historical (2002-2007) groundwater well locations and exceedances; Phase I
groundwater, and exterior soil gas sample locations and exceedances; Phase II subslab soil
gas sample locations and exceedances; and Phase III subslab soil gas sample locations and
exceedances are shown on Figure V2-10. Data from samples collected during previous
phases at Building 1855 are presented in Volume 2 of the Phase I/II VI Evaluation Report
(CH2M HILL, 2009). Phase II subslab soil gas and Phase III sample results and screening
level exceedances are shown in Table V2-14 (below).
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TABLE V2-14
Summary of Building 1855 Investigation Results
Mainside, MCB CamLej, North Carolina

Building 1855 Phase Il Subslab Soil Gas Screening Level Exceedances

PCE Chloroform
Sample ID (ppbv) (ppbv)
Generic SGSL (based on industrial
air RSL;AF:1E501) 31 1.09
Base-specific SGSL (AF=1E-03) 310 100
SWMU360-SG09-08C 5.1 -
SWMU360-SG10-08C 5 -

Building 1855 Phase Ill Subslab Soil Gas Screening Level Exceedances

PCE Chloroform
Sample ID (ppbv) (ppbv)
Generic SGSL (based on industrial
air RSL;AleEf01) 3.07 1.09
Base-specific SGSL (AF=1E-03) 307 109
SWMU360-SG09-10A 32 2
SWMU360-SG10-10A 32 -

Notes: The VOCs shown are those that had one or more exceedances in previous phases or in the historical GW
data. Phase Il results were screened against SLs developed from December 2009 RSLs. Phase Il results were
screened against SGSLs developed from May 2010 RSLs.

- indicates the compound does not exceed the screening level; ppbv — parts per billion by volume; SGSL - Soil
Gas Screening Level; RSL — Regional Screening Level; AF — attenuation factor; PCE = tetrachloroethene

Refined CSM

A 3-D CSM is provided as Figure V2-10. The Phase I, II, and III sample locations and results
for VOCs with previous or current screening level exceedances for Building 1855 are shown
in this figure.

Co-located groundwater and exterior deep soil gas samples were collected from two
locations during Phase I. PCE was detected at concentrations approximately 2 and 8 times
the generic GWSL in the groundwater samples and approximately 10 and 132 times the
generic SGSL in the two deep soil vapor samples. Chloroform was also detected in the two
soil gas samples at 8 and 15 times the generic SGSL. The highest PCE detections occurred in
the samples collected from the north end of the building closest to the SWMU 360 source
area.

Two subslab soil gas probes were installed and sampled inside Building 1855 during Phase
II. PCE was detected at concentrations 1.6 times the generic SGSL in both samples but below
the base-specific SGSL. The VI Evaluation Report (CH2M HILL, 2009) concluded that
significant VI impacts were not expected based on the Phase I/1I data, but an additional
round of subslab soil gas sampling was recommended at Building 1855 during Phase III to
address temporal variability and assess the validity of the Phase I/1I conclusions.

Subslab soil gas samples were collected from the two existing probes during Phase III. PCE
was detected in both subslab soil gas samples at concentrations 10 times the generic SGSL
but below the base-specific SGSL. Chloroform was detected at a concentration 2 times the
generic SGSL in one of the two subslab soil gas samples.
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The overall range of observed temporal variability in VOC concentrations was within the
expected range of one to two orders of magnitude (Folkes et al., 2009; McHugh, 2007).

Conclusions
The following lines of evidence suggest that the VI pathway is not significant at Building
1855:

e Subslab soil gas VOC concentrations did not exceed base-specific SGSLs in the samples
collected during multiple phases.

¢ The observed temporal variability of VOC concentrations in subslab soil gas is
considered minimal and does not affect the conceptual site model or conclusions for
Building AS502.

e Building 1855 is a warehouse with a large air volume that likely results minimal indoor-
to-outdoor air exchange, mixing, and attenuation of indoor air concentrations.

Recommended Further Actions
1. Further investigation of the VI pathway is not recommended for Building 1855 because
the MLE evaluation suggests that the VI pathway is not significant at the building.

2. The Base should consider the VI pathway during construction planning at Building 1855
to prevent the slab from being compromised, given the generic SGSL subslab
exceedances. Air monitoring should be performed if construction activities that involve
slab penetrations are necessary.

Building 1827

Building 1827 is used for storage and is located within the vicinity of Building 1828, 1855,
1817, and 1819, which were sampled during Phases I and II. Building 1827 was included as a
building of interest in Phase III because it was identified in the preferential pathways
evaluation; it is connected by underground utilities (i.e., potential preferential pathways)
that intersect areas with Phase II base-specific soil gas screening level exceedances.

Building 1827 is approximately 300 ft long and 60 ft wide (based on the figure scale) and is
classified as a large industrial building for this evaluation. It is a one-story building
constructed of polycarbonate material walls and ceiling. One brick wall divides the building
into 1/5 (west) and 4/5 (east). The ceiling is approximately 30 ft high. The concrete slab is
on grade and contains numerous expansion joints that are sealed but are in poor condition.
There are no restrooms, floor drains, or sumps in the building. Exhaust fans are located on
either end of the building and are installed in the walls near the eaves. There are six bay
doors and one small pedestrian door on the south side of the building which are typically
kept open when Marines are present. Some of the stored items include tents and mosquito
netting, both of which may contain VOCs.

The building is infrequently occupied from Monday through Friday 7 am to 3 pm. Fewer
than 5 Marines work inside the building at any one time. A more detailed list of building
characteristics is presented in the Phase III building survey sheets in Appendix V2-C.
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Analytical Results
Phase III sample locations and exceedances of risk-based screening levels are presented on

Figure V2-2. Phase III sample results and screening level exceedances are shown in Table
V2-15.

TABLE V2-15
Summary of Building 1827 Investigation Results
Mainside, MCB CamLej, North Carolina

Building 1827 Phase Ill Subslab Soil Gas Screening Level Exceedances

Sample ID PCE (ppbv)
SGSL (based on industrial
air RSL;AF=1E-01) 3.07
Base-Specific SGSL
(AF=1E-03) 307
SWMU360-SG21-10A 54
SWMU360-SG22-10A 230

Notes: Phase Il results were screened against SGSLs developed from May 2010 RSLs.

ppbv — parts per billion by volume; SGSL - Soil Gas Screening Level; RSL — Regional Screening Level; AF —
attenuation factor; PCE = tetrachloroethene

Refined CSM

The VI Evaluation Report (CH2M HILL, 2009) recommended that an initial round of subslab
soil gas sampling be performed at Building 1827 to address potential preferential pathways.
There is a storm sewer line that extends through the area of the former 300-gallon waste oil
UST located near the southwest corner of Building 1817, and this line connects to Buildings
1827 and 1828. Significant exceedances of PCE and TCE VI screening levels were observed
in the shallow groundwater and deep soil vapor samples collected outside the southeast
corner of Building 1817; PCE was detected at a concentration greater than 28 times the base-
specific deep soil gas SGSL in one sample. Subslab VOC concentrations in subslab soil gas
exceeded generic SGSLs, but did not exceed base-specific SGSLs at Building 1828.

Two subslab soil gas probes were installed and sampled near the incoming storm sewer line
along the northeast wall of Building 1827 during Phase III to assess the potential preferential
pathways.

PCE was detected at concentrations approximately 17 and 74 times the generic SGSL in both
subslab soil gas samples. The higher PCE concentration was in the center of the building
further from the SWMU 360 source area. A similar pattern was observed at neighboring
Building 1828, which had PCE concentrations above the base-specific SGSL in the south end
of the building.

Conclusions

Additional evaluation of the VI pathway is necessary at Building 1827. Although PCE
concentrations in Phase III subslab soil gas did not exceed the base-specific SGSLs, no
subslab soil gas data are available for the southern half of the building. Phase III PCE
concentrations in the north end of Building 1828 were lower than those in the north end of
Building 1827, and PCE was detected in exceedance of the base-specific SGSL in the south
end of Building 1828 during Phase III and the May 2010 resample.
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Recommended Further Actions

1. Further investigation of the VI pathway, including installation and sampling of subslab
soil gas probes in the south end of Building 1827, is recommended to evaluate temporal
and spatial variability during the 5 year review.

2. The Base should consider the VI pathway during construction planning at Building 1827
to prevent the slab from being compromised, given the generic SGSL subslab
exceedances. Air monitoring should be performed if construction activities that involve
slab penetrations are necessary.

4.4.3 Site 820

Site 820 is located in the Berkeley Manor residential area of MCB CamLej. Building 820 is
currently an active Marine Corps Exchange gas station. Four USTs are located south of the
building. An air sparge (AS)/soil vapor extraction (SVE) system was installed in 1997 and is
presently in operation. The shallow groundwater flow direction is generally to the south at
Site 820. The remediation system layout is provided in the Phase I Work Plan (CH2M HILL,
2008).

Petroleum constituents including benzene, toluene, ethylbenzene, and xylene (BTEX) and
methyl tert butyl ether (MTBE) are present in groundwater within 100 ft of the VI building
of interest. Depth to groundwater, measured in shallow monitoring wells during the
October 2006 sampling event, ranged from approximately 10 to 14 ft bgs (CH2M HILL,
2008).

Building 820

Building 820, which is located within Site 820, is used as a gas station and convenience store
and is classified as a large industrial building for this evaluation. Building 820 is located
within 100 ft of one shallow monitoring well (UST820-MW17) which had an exceedance of
the site-specific GWSL for benzene. The depth to groundwater in this well is approximately
13 ft bgs based on historical groundwater sampling events. Shallow groundwater flows to
the southeast near Building 820.

Building 820 is a one-story concrete block building approximately 100 ft long by 1700 ft
wide (based on the figure scale) by 12 ft high. The majority of the building is a convenience
store. A small area at the west end of the building is used for storage and receiving, and
there is a small office in the southwest corner of the building.

The Phase III building survey did not identify any additional building characteristics that
were not captured during the Phase I building survey. A more detailed list of building
characteristics from previous investigation phases is presented in the VI Evaluation Report
(CH2M HILL, 2009).

Analytical Results

Phase III sample locations and exceedances of risk-based screening levels are presented on
Figure V2-3. Data from samples collected during previous phases at Building 820 are
presented in Volume 2 of the Phase I/II VI Evaluation Report (CH2M HILL, 2009). Phase 1
subslab soil gas and indoor air and Phase III sample results and screening level exceedances
are shown in Table V2-16.
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TABLE V2-16
Summary of Building 820 Investigation Results
Mainside, MCB CamLej, North Carolina

Building 820 Phase | Subslab Soil Gas Screening Level Exceedances

1,4-
Carbon Dichloro-
Benzene Ethylbenzene  Tetrachloride benzene  Chloroform
Sample ID (ppbv) (Ppbv) (Ppbv) (Ppbv) (ppbv)
Generic SGSL (based on
industrial air RS(L;AleE-Ol) 501 113 L3 1.83 1.09
Base-specific SGSL (AF=1E-03) 500 1,130 130 183 109
UST820-SG03-08B - 13 2U 2U 2U
UST820-SG04-08B - - 2U 2U 2U
Building 820 Phase | Indoor Air Screening Level Exceedances
14-
Carbon Dichloro-
Benzene Ethylbenzene  Tetrachloride benzene  Chloroform
Sample ID (ppbv) (Ppbv) (Ppbv) (Ppbv) (Ppbv)
IASL (industrial air RSL) 0.501 1.13 0.13 0.183 0.109
UST820-1A03-08B 1.2 - 0.24 0.53 0.28
UST820-1A04-08B - - 0.2U 0.2U -
Building 820 Phase Ill Subslab Soil Gas Screening Level Exceedances
1,4-
Carbon Dichloro-
Benzene Ethylbenzene  Tetrachloride benzene  Chloroform
— Sgglr_nlct))le lDd (ppbv) (ppbv) (ppbv) (Ppbv) (ppbv)
eneric ased on
industrial air RS(L;AF=1E-01) 491 113 3.24 1.85 1.09
Base-specific SGSL (AF=1E-03) 491 1,130 324 185 109
UST820-SG03-10A - - - - -
UST820-SG04-10A - - - 1.9V
Building 820 Phase Ill Subslab Soil Gas Screening Level Exceedances (continued)
Freon-12 PCE
Sample ID (ppbv) (ppbv)
_Generi_c SQSL (based on 177 307
industrial air RSL;AF=1E-01)
Base-specific SGSL (AF=1E-03) 17,700 307
UST820-SG03-10A 500 63
UST820-SG04-10A 760 180
Building 820 Phase Ill Indoor Air Screening Level Exceedances
14-
Carbon Dichloro-
Benzene Ethylbenzene  Tetrachloride benzene  Chloroform
Sample ID (PpbV) (PpbV) (PpbV) (Ppbv) (PpbV)
IASL (industrial air RSL) 0.491 1.13 0.324 0.185 0.109
UST820-1A03-10A 0.98 - - - 0.29
UST820-1A04-10A 14 - - 0.42U 0.31J
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Building 820 Phase Ill Indoor Air Screening Level Exceedances (continued)

Freon-12 PCE
Sample ID (ppbv) (ppbv)
IASL (industrial air RSL) 17.7 0.307
UST820-1A03-10A - -
UST820-1A04-10A - 0.38U

Notes: The VOCs shown are those that had one or more exceedances in previous phases or in the historical GW data. Phases | & Il
results were screened against SLs developed from December 2009 RSLs. Phase Il results were screened against SGSLs developed
from May 2010 RSLs.

- indicates the compound does not exceed the screening level; J = estimated; U = undetected; ppbv — parts per billion by volume; SGSL -
Soil Gas Screening Level; RSL — Regional Screening Level; AF — attenuation factor; PCE = tetrachloroethene

Refined CSM

Two subslab soil gas and two indoor air samples were collected at Building 820 during
Phase I. Ethylbenzene was detected in one subslab soil gas sample at a concentration 1.2
times the generic SGSL. Benzene, carbon tetrachloride, 1,4-dichlorobenzene, and chloroform
were detected at concentrations 2 to 3 times the IASLs in indoor air but are likely unrelated
to VI based on the lack of detections in the subsurface. Therefore, additional subslab soil gas
and indoor air sampling was not deemed a priority for the Phase II sampling event.

The VI Evaluation Report (CH2M HILL, 2009) concluded that significant VI impacts were
not expected based on Phase I data but, an additional round of concurrent subslab soil gas
and indoor air sampling was recommended at Building 820 during Phase III to address
temporal variability and to assess the validity of the Phase I conclusions.

Subslab soil gas samples were collected from the two existing probes along with two co-
located indoor air samples to assess temporal variability during Phase III.

Freon-12 concentrations were 2.8 and 4.3 times the generic SGSL, and PCE concentrations
were 20 and 59 times the generic SGSL. These constituents were not detected above generic
SGSLs during Phase I. Freon-12 concentrations at UST820-SG03 and UST820-SG04 were

190 ppbv and 2U ppbv, respectively. However, Phase I screening levels were an order of
magnitude higher than Phase III screening levels because Phase III screening levels for non-
carcinogenic COPCs are based on a non-cancer HQ of 0.1, as discussed in Volume 1, Section
3.1.2. Therefore, Phase I Freon-12 concentrations at Building 820 did not exceed the Phase I
generic SGSL (1,780 ppbv). Ethylbenzene was not detected in subslab soil gas in Phase II
(unlike Phase I).

Benzene and chloroform were detected in Phase III indoor air samples at concentrations
above the IASLs. These constituents were not detected in subslab soil gas above the generic
SGSLs and are therefore likely not related to VI. Benzene was detected in the outdoor air
sample (UST820-OA04) during Phase III at a concentration of 0.19] ppbv, which may have
contributed to the indoor air concentration; however, chloroform was not detected in the
outdoor air sample (UST820-OA04) during Phase III.

Temporal variability between measured Phase I and III subslab soil gas Freon-12
concentrations was greater than two orders of magnitude, which is above the range of up to
one to two orders of magnitude that was generally observed in this base-wide VI evaluation
and in other studies (Folkes et al., 2009; McHugh, 2007). Freon-12 was not detected in the
2008 subslab soil gas sample at UST820-SG04; however, Freon-12 was detected at 190 ppbv
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in the 2008 subslab soil gas sample collected at UST820-SG03. Temporal variability of PCE
was also significant, as PCE was not detected in subslab soil gas in 2008.

VOCs detected in indoor air were within one order of magnitude and are likely unrelated to
VL

Conclusions

Groundwater data and the presence of a remediation system that has the potential to
increase vapors in the subsurface suggested that VI could become significant at Building 820
(CH2M HILL, 2009). However, the following lines of evidence suggest that the VI pathway
is not currently significant at Building 820:

e Subslab soil gas concentrations did not exceed base-specific SGSLs in samples collected
over two phases.

¢ Indoor air VOC concentrations are likely unrelated to the VI pathway.

e The observed temporal variability of VOC concentrations in subslab soil gas, although
significant (i.e., up to two orders of magnitude) do not affect the conceptual site model
or conclusions for Building 820.

Recommended Further Actions
1. Further investigation of the VI pathway is not recommended for Building 820 because
the MLE evaluation suggests that the VI pathway is not significant at the building.

2. The Base should consider the VI pathway during construction planning at Building 820
to prevent the slab from being compromised, given the generic SGSL subslab
exceedances. Air monitoring should be performed if construction activities that involve
slab penetrations are necessary.

4.4.4 UST LCH-4015

The UST LCH-4015 site contains the community center building (LCH-4014), former fueling
and maintenance area (LCH-4015, removed), the Marine Corps Exchange Convenience Store
(LCH-4034), and the former fuel tank farm.

The LCH-4015 remediation system includes 38 vertical biosparge (BS) wells and 5 SVE
wells. The BS wells reportedly were installed with a 1.5- to 3.5-ft screen interval ranging
from 4.5 to 8.0 ft bgs. The SVE wells consist of a 2-inch diameter 0.02-inch slot width
polyvinyl chloride (PVC) horizontal well screen reportedly installed slightly above the
shallow groundwater table. The remediation system layout is provided in the Phase I Work
Plan (CH2M HILL, 2008).

Fuel-related contamination has been documented in groundwater across the site and
generally within 100 ft of the VI building of interest. Shallow groundwater flows in several
directions near the building: to the southwest and to the north-northeast. Depth to
groundwater, measured during the February 2007 sampling event, ranged from
approximately 1 to 5 ft bgs. The shallow groundwater elevations are likely influenced by
operation of the remediation system (CH2M HILL, 2008).
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Building LCH-4014

Building LCH-4014 is located on UST LCH-4015 site. The building is used as a community
center and is classified as a large industrial building for this evaluation. Building LCH-4014
is located within 100 ft of one shallow monitoring well (USTLCH4015-MW21) which had an
exceedance of the site-specific GWSL for large industrial buildings for benzene. The depth
to groundwater at this well is approximately 11 ft bgs based on historical groundwater data
from site monitoring wells. Shallow groundwater flows in several directions near the
building.

Building LCH-4014 is an L-shaped brick and mortar building that is approximately 225 ft
long by 175 ft wide (based on the figure scale). The building is divided into several separate
areas. There is a fitness center in the north section and a movie theater at the southwest side.
Building LCH-4014 also contains a thrift store, Laundromat and post office.

The movie theater ceiling is approximately 50 ft high, whereas the remainder of the building
has a 10-ft high ceiling. The exterior of the building has a brick facade and the interior is
constructed of cinderblock. There are several floor drains in the restrooms, kitchen (located
in the fitness center), and Laundromat. Pesticides are applied quarterly throughout the
building. The specific product used is unknown. Both the movie theater and gym areas
contain wall air fresheners which spray every 30 minutes. The air fresheners were noted to
contain acetone, ethanol, diethylene glycol ethyl ether, and propellant.

A more detailed list of building characteristics from previous investigation phases is
presented in the VI Evaluation Report (CH2M HILL, 2009) and additional details are listed
in the Phase III building survey sheets in Appendix V2-C.

Analytical Results

Phase III sample locations and exceedances of risk-based screening levels are presented on
Figure V2-4. Data from samples collected during previous phases at Building LCH-4014 are
presented in Volume 2 of the Phase I/1I VI Evaluation Report (CH2M HILL, 2009). Phase I
subslab soil gas and indoor air and Phase III sample results and screening level exceedances
are shown in Table V2-17.

TABLE V2-17
Summary of Building LCH-4014 Investigation Results
Mainside, MCB CamLej, North Carolina

Building LCH-4014 Phase | Subslab Soil Gas Screening Level Exceedances

1,2-
Benzene Ethyloenzene Chloroform Dichloroethane PCE
Sample ID (ppbv) (ppbv) (ppbv) (ppbv) (ppbv)
Generic SGSL (based on
industrial air RSL; AF=1E-01) 501 113 1.09 1.16 3.10
Base-specific SGSL (AF=1E-03) 500 1,130 101 116 310
LCH4015-SG02-08B ) 37 2U oU U

(movie theater)
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Building LCH-4014 Phase | Indoor Air Screening Level Exceedances

1,2-
Benzene Ethylbenzene  Chloroform Dichloroethane PCE
Sample ID (ppbv) (ppbv) (ppbv) (ppbv) (ppbv)
IASL (industrial air RSL) 0.501 1.13 0.109 0.116 0.31
LCH4015-1A01-08B
(thrift store) - 3.3 3 0.22 4.6
LCH4015-1A02-08B
(movie theater) 3.3U 3.3U 3 - -
Building LCH-4014 Phase Il Subslab Soil Gas Screening Level Exceedances
1,2-
Benzene Ethylbenzene  Chloroform Dichloroethane PCE
Sample ID (ppbv) (ppbv) (ppbv) (Ppbv) (ppbv)
Generic SGSL (based on
industrial air RSL; AF=1E-01) 491 11.3 1.09 1.17 3.07
Base-specific SGSL (AF=1E-03) 491 1,130 109 117 307
LCH4015-SG02-10A -
(movie theater) - - 8.7 -
LCH4015-SG23-10A -
(gym) - - 50 -
Building LCH-4014 Phase Ill Indoor Air Screening Level Exceedances
1,2-
Benzene Ethylbenzene Chloroform Dichloroethane PCE
Sample ID (ppbv) (ppbv) (ppbv) (ppbv) (ppbv)
IASL (industrial air RSL) 0.491 1.13 0.109 0.117 0.307
LCH4015-1A15-10A
(gym) - - 0.71 - -

Notes: The VOCs shown are those that had one or more exceedances in previous phases or in the historical GW
data. Phases | & Il results were screened against SLs developed from December 2009 RSLs. Phase Il results
were screened against SGSLs developed from May 2010 RSLs.

- indicates the compound does not exceed the screening level; U = undetected; ppbv — parts per billion by
volume; SGSL - Soil Gas Screening Level; RSL — Regional Screening Level; AF — attenuation factor; PCE =
tetrachloroethene

Refined CSM

One subslab soil gas and one indoor air sample was collected from the movie theater area
during Phase I. Another indoor air sample was collected from the thrift store area.
Ethylbenzene was detected at a concentration 3 times greater than the generic SGSL in the
movie theater section of the building. Chloroform was detected at a concentration 27 times
the IASL in the movie theater section of the building but was not detected in the
corresponding subslab soil gas sample. Ethylbenzene, chloroform, 1,2-dichloroethane (1,2-
DCA), and PCE were detected at concentrations above the IASL in the thrift store section of
the building.

Additional sampling was not proposed at Building LCH-4014 for Phase II because: there
were no exceedances of the base-specific SGSL during Phase I; and the indoor air detections
were likely due to background sources. The VI Evaluation Report (CH2M HILL, 2009)
concluded that significant VI impacts were not expected based on Phase I data but an
additional round of subslab soil gas sampling was recommended at Building LCH-4014
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during Phase III to address temporal variability and to assess the validity of the Phase I
conclusions.

A subslab soil gas sample was collected from the existing probe (LCH4015-SG02) in the
movie theater and another subslab soil gas probe (LCH4015-5G23) was installed and
sampled in the gym during Phase III to further characterize potential impacts and assess
temporal and spatial variability. Additionally, two indoor air samples were collected at the
subslab soil gas sample locations to assess temporal variability, but the sample collected in
the movie theater was not analyzed by the laboratory before the hold time expired.

Chloroform was detected at concentrations above the generic SGSL in both subslab soil gas
samples collected during Phase III; neither concentration exceeded the base-specific SGSL.
Chloroform was detected in indoor air sample LCH4015-IA15, collected near LCH4015-
SG23, at a concentration approximately 7 times the IASL but within the target risk range of
1E-06 to 1E-04. Chloroform was detected in the outdoor air sample (LCH4015-OA03) during
Phase III at a concentration of 0.024] ppbv. Ethylbenzene was not detected in the Phase III
subslab soil gas samples above the generic SGSL as it had been during Phase I.

The overall range of observed temporal variability in VOC concentrations was within the
expected range of one to two orders of magnitude (Folkes et al., 2009; McHugh, 2007).
Temporal variability of VOC concentrations in indoor air could not be assessed because
different locations were sampled during Phases I and III.

Subslab soil gas concentrations of chloroform measured during Phase III varied spatially by
less than 6 times, which is generally typical for large industrial buildings. The overall spatial
variability for VOC concentrations in subslab soil gas for Building LCH-4014 was also
within the expected range of up to one order or magnitude and considered minimal.

Conclusions

Groundwater data and the presence of a remediation system that has the potential to
increase vapors in the subsurface suggested that VI could become significant at Building
LCH-4014 (CH2M HILL, 2009). However, the following lines of evidence suggest that the VI
pathway is not currently significant at Building LCH-4014:

e Subslab soil gas concentrations were below base-specific SGSLs in the samples collected
during two phases.

¢ Indoor air VOC concentrations are not likely related to the VI pathway.

e The observed temporal and spatial variability of VOC concentrations in subslab soil gas
and indoor air is considered minimal and does not affect the conceptual site model or
conclusions for Building LCH-4014.

¢ Building LCH-4014 is a large building; the samples were collected in the gym and movie
theater spaces that have a large air volume that likely results in significant indoor-to-
outdoor air exchange, mixing and attenuation of indoor air concentrations.
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Recommended Further Actions

1.

4-40

Further investigation of the VI pathway is not recommended for Building LCH-4014
because the MLE evaluation suggests that the VI pathway is not significant at the
building.

The Base should consider the VI pathway during construction planning at Building
LCH-4014 to prevent the slab from being compromised, given the generic SGSL subslab
exceedance. Air monitoring should be performed if construction activities that involve

slab penetrations are necessary.

In addition, further consideration could be given to whether chloroform is present in the
subsurface due to a regulated release or due widespread anthropogenic background
conditions. Chloroform and other trihalomethanes are ubiquitous in the environment -
commonly forming as disinfection byproducts in public water supplies and entering the
environment though pipe leakage, septic systems and outside water use.
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Overall Conclusions and Recommendations

The purpose of this section is to summarize the overall conclusions and recommendations of
the VI evaluation for Mainside that was performed as part of the Phase III of the base-wide
VI evaluation of four investigation areas. Exterior soil gas, subslab soil gas samples, and
indoor/outdoor air samples were collected within or near 11 buildings of interest during
Phase III to evaluate the potential for significant VI impacts. Consistent with the DoD Tri-
Services Vapor Intrusion Handbook (2009), the Interstate Technology & Regulatory Council
(ITRC) Vapor Intrusion Guidance documents (2007), and the USEPA draft Vapor Intrusion
Guidance (2002), MLE were used in Section 4 to evaluate potential VI impacts at each of the
eleven buildings. Conclusions and recommended further actions were based on the
multiple-lines-of-evidence evaluation and the refined CSMs. The recommended further
actions for the buildings investigated in Mainside during Phase III are summarized in
Table V2-18.

Significant VI impacts are currently occurring at one of the 11 Mainside buildings that were
investigated during Phase III; Building 3B. A VIMS will be installed at Building 3B to
mitigate the VI pathway. The VIMS will depressurize the building subslab, thus creating a
barrier between subslab soil gas and indoor air.

At five of the 11 Mainside buildings (3, 37, 43, HP-57, and 1828) that were investigated
during Phase III significant VI impacts are not currently occurring but there is uncertainty as
to whether the VI pathway could become significant in the future at these buildings.
Installation of VIMS are currently planned for Buildings 3, 37, and 43. An additional round
of subslab soil gas and indoor air sampling is recommended at Buildings 1828 and HP-57 to
further characterize the subslab soil gas concentrations during the 5-year review.

The MLE evaluation concluded that the VI pathway is not significant at four of the 11
Mainside buildings (4, 1855, 820, and LCH-4014) that were investigated during Phase IIL
Further investigation of the VI pathway is not recommended for these buildings.

Additional evaluation of the VI pathway is recommended for Building 1827 because subslab
soil gas conditions in the southern half of the building are unknown and based on the
results from neighboring Building 1828 there is likely an additional subsurface source of
PCE near the south side of Buildings 1827 and 1828.

5.1 Conduct Mitigation

Source identification, mitigation (VIMS installation), and monitoring are recommended at
Buildings 3, 3B, 37, and 43 to address the current VI concerns and potential for future VI
concerns (Table V2-18). This recommendation is based on the observation that site-related
VOCs were detected in subslab soil gas samples at concentrations exceeding the base-
specific SGSLs by more than 100 times and the generic SGSLs by more than 10,000 times.

VIMS include a fan connected to a network of subslab suction points that creates a negative
pressure below the slab relative to the interior and mitigates VI impacts. Installation of the
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VIMS is proposed for Buildings 3, 3B, 37, and 43 due to the sustained high subslab
concentrations and observed indoor air impacts during the phased investigation.
TABLE V2-18

Summary of Phase Ill Recommendations
Mainside, MCB CamLej, North Carolina

Collect Additional
Round of Subslab Collect Additional
Soil Gas and/or Subslab Soil Gas  Consider VI Pathway
Conduct Indoor Air Data Data to Evaluate During Construction
Bldg # NFA Mitigation during 5-year Review  Spatial Variability Planning

3 X

3B X

37 X

43 X

4 X

HP-57 X
1828 X
1827 X
1855 X

820

LCH-4014 X

X X X X X X

5.2 Recommendations for Additional Sampling

5.2.1 Collect Additional Round of Subslab Soil Gas and indoor Air Data During
the 5 Year Review

The MLE evaluation concluded that the VI pathway may become significant at Buildings
HP-57 and 1828; therefore, and additional round of subslab soil gas and indoor air data
should be collected at these buildings during the 5-year review to monitor the VI pathway.

At Building HP-57, subslab soil gas concentrations of TCE exceeded the base-specific
residential SGSL during Phase III; however, subslab soil gas concentrations of TCE were
below the generic residential SGSL during the April 2010 resampling event suggesting that
subslab soil gas TCE concentrations are highly variable. Proximity of the building to the
source area, the potential for preferential transport through underground utility lines,
exceedances of the base-specific SGSL in both exterior soil gas and subslab soil gas, high
temporal variability, and the layout of the building, which is not conducive to enhanced
outdoor air exchange support the recommendation to collect an additional round of subslab
soil gas and indoor air data during the 5 year review.

At Building 1828, subslab soil gas concentrations of PCE exceeded the base-specific SGSL
during Phase III and the April 2010 resampling event. Although the results of the April 2010
indoor air samples suggest that indoor air impacts are not currently occurring, the VI
pathway may become significant in the future at Building 1828. Exceedances of the base-
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specific SGSL in subslab soil gas in the southern portion of the building and the need for an
additional round of indoor air data to evaluate temporal variability support the
recommendation to collect and additional round of subslab soil gas and indoor air data
during the 5-year review.

5.2.2 Collect Additional Subslab Soil Gas Data to Evaluate Spatial Variability

One round of subslab soil gas sampling was performed at Building 1827 during Phase III to
evaluate the potential for preferential transport of soil vapor via underground utilities.
Although subslab soil gas VOC concentrations did not exceed the base-specific SGSLs,
subslab soil gas sampling was not performed in the southern portion of the building.
Subslab soil gas conditions at neighboring Building 1828 suggest that there is a subsurface
source of PCE near the south end of these buildings; therefore additional subslab soil gas
sampling at Building 1827 is recommended to evaluate spatial variability.

5.3 Recommendations for Construction Planning

The Base should consider the VI pathway during construction planning at buildings that
had exceedances of the generic and/or base-wide SGSLs to prevent the slab from being
compromised, since cracks, holes, or other penetrations of the slab have the potential to
invalidate the use of the base-specific empirically derived AF. The Base should consider air
monitoring for construction activities that involve 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, buildings currently used as industrial should remain industrial pending additional
evaluation. Currently, these buildings include Buildings HP-57, 1828, 1855, 1827, 820, and
LCH-4014.
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TABLE V2-2

Phase Il Shallow Soil Vapor Analytical Results
Phase Il Vapor Intrusion Evaluation Report
Mainside, MCB CamLej, North Carolina

Station ID . . - . IR88-1S15 IR88-1S17 IR88-1S19 IR88-1S20
Generic Shallow Soil Gas Base-Specific Shallow Soil

Sample ID Screening Level - Industrial® Gas Screening Level - IR88-1S15-SV-5-6-10A IR88-1S17-SV-5-6-10A IR88-1S19-SVD-5-6-10A IR88-1S19-SV-5-6-10A IR88-1S20-SV-5-6-10A

(AF=0.1) (ppbv) Industrial® (AF=0.001) (ppbv)

Sample Date 02/16/10 02/15/10 02/15/10 02/15/10 02/15/10

Chemical Name

Volatile Organic Compounds (PPBV)

Tetrachloroethene 3.07 307 69,000 70,000 8,900 7,800 64,000

Toluene 5,810 581,000 760 U 540 J 27 J 21 100 J

Trichloroethene 11.4 1,140 530 U 180 J 8.1J 7510 530 U

Notes:
NA - Not analyzed

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

U - The material was analyzed for, but not detected

PPBYV - Parts per billion volume

Grey Shading indicates Exceedance of Industrial Shallow Soil Gas Screening Levels

Pink shading indicates U-qualifed results that exceed both the Industrial Shallow Soil Gas

Screening Levels

BOLD indicates Exceedance of the Base-specific Soil Gas Screening Levels

1U.S.EPA Regional Screening Levels (RSL) Table, May 17, 2010, Industrial Air RSLs

(based on 10°® for carcinogens and HQ of 0.1 for noncarcinogens) was used to compute
the Industrial Shallow Soil Gas Screening levels. Values have been rounded to 3 significant

figures.
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TABLE V2-3

Phase IIl and May 2010 Confirmatory Sampling Subslab Soil Gas Analytical Results
Phase IIl Vapor Intrusion Evaluation Report

Mainside, MCB CamLej, North Carolina

Station ID Generic Subslab Soil Gas Base-Specific Subslab Soill Generic Subslab Soil Generic Subslab Soil IR88-SG05 IR88-SG06 IR88-SG07 IR88-SG08 IR88-SG13 IR88-SG14 IR88-SG15 IR88-SG16 IR88-SG17 IR88-SG18 IR88-SG19 IR88-SG20 LCH4015-SG02 LCH4015-SG23
Sample ID . " Gas Screening Level - Gas Screening Level - | Gas Screening Level - || IR88-SG05-10A | IR88-SG06-10A | IR88-SG06D-10A | IR88-SG07-10A | IR88-SG08-10A | IR88-SG13-10A | IR88-SG14-10A | IR88-SG15-10A | IR88-SG16-10A | IR88-SG17-10A | IR88-SG18-10A | IR88-SG19-10A | IR88-SG20-10A LCH4015-SG02-10A LCH4015-SG23-10A

Screening Level - Industriaf a4 .

(AF=0.1) (ppbv) Industrial' (AF=0.001) (AF=0.1) (AF=0.001)

Sample Date (ppbv) (ppbv) (ppbv) 02/08/10 01/31/10 01/31/10 02/11/10 02/11/10 02/08/10 01/30/10 01/30/10 01/30/10 02/03/10 02/12/10 01/30/10 01/30/10 02/14/10 01/29/10
Chemical Name
|Volatile Organic Compounds (ppbv)
1,1,1-Trichloroethane 4,010 401,000 953 95,300 180 U 210 U 200 U 043 U 0.44 U 4,300 U 22U 0.44 U 16U 230 U 041U 51U 15U 0.46 U 042 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 17,100 1,710,000 4,040 404,000 130 U 150 U 140 U 0.07 J 0.07 J 3,000 U 15U 0.08 J 11U 160 U 0.09 J 37U 1u 0.07 J 0.07 J
1,2,4-Trichlorobenzene 118 118 0.283 28.3 130 U 150 U 150 U 032U 0.33 U 3,100 U 16U 032U 12U 170 U 0.07 J 38U 11U 0.34 U 031U
1,4-Dichlorobenzene 1.85 185 0.366 36.6 160 U 190 U 180 U 0.39 U 04U 3,900 U 2U 04U 15U 200 U 0.52 47U 13U 0.08 J 0.08 J
|2-Butanone 7,430 743,000 1,760 176,000 660 U 770 U 730 U 3.9 9 16,000 U 8 U 17 6 U 830 U 33 19U 54U 113 10
|2-Hexanone 32.0 3,200 7.57 757 240 U 280 U 260 U 0.431J 14 5,700 U 29U 0.23J 21U 300 U 0.54 U 6.8 U 19U 0.61 U 04117
4-Methyl-2-pentanone 3,200 320,000 757 75,700 240 U 280 U 260 U 0.15J 0.38 J 5,700 U 29U 0.59 U 21U 300 U 0513 6.8 U 19U 0.61 U 0.27 J
|Acetone 56,800 5,680,000 13,500 1,350,000 4,100 U 4,800 U 4,500 U 15 28 98,000 U 50 U 23 81J 5,200 U 160 120 U 6.8J 11 100
Benzene 4.91 491 0.970 97 300 U 120J 340 U 0.73 U 0.76 U 7,300 U 37U 0.75 U 28U 390 U 0.35J 8.8 U 25U 0.79 U 0.14 J
Bromodichloromethane 0.494 49 0.0985 9.85 140 U 170 U 160 U 035U 0.36 U 3,500 U 18U 0.36 U 13U 180 U 033 U 42U 12U 0.06 J 0.08 J
[Carbon disulfide 986 98,600 234 23,400 620 U 730 U 690 U 15U 16U 15,000 U 173 25 57U 790 U 0513 18U 51U 0313 1J
ICarbon tetrachloride 3.24 324 0.652 65.2 150 U 180 U 170 U 0.05 J 0.06 J 3,700 U 19U 0.38 U 14U 200 U 035U 45U 13U 0.06 J 0.36 U
IChloroethane 16,600 1,660,000 3,790 379,000 370 U 430 U 410 U 0.89 U 091U 8,800 U 45U 0.34J 33U 470 U 0.81J 11U 3U 0.95 U 0.27 J
IChloroform 1.09 109 0.225 225 200 U 230 U 220 U 048 U 0.18 J 4,800 U 143 0.24 J 18U 250 U 045U 57U 16U 8.7 50
IChloromethane 191 19,100 45.5 4,550 470 U 550 U 520 U 11U 12U 11,000 U 57U 0.57 J 43U 600 U 0.86 J 14U 38U 0.45J 0313
lcis-1,2-Dichloroethene - - - - 240 U 290 U 270 U 0.59 U 0.61 U 5,900 U 11 13 32 310 U 0.56 U 110 37 0.63 U 0.58 U
ICyclohexane 7,640 764,000 1,830 183,000 560 U 150 J 630 U 14U 14U 13,000 U 6.9 U 14U 51U 710 U 13U 16 U 4.6 U 15U 13U
Dichlorodifluoromethane (Freon-12) 177 17,700 425 4,250 200 U 230 U 220 U 0.52 0.49 4,700 U 24U 049 U 0.56 J 250 U 0.52 57U 0.43J 0.62 0.54
Ethylbenzene 11.3 1,130 223 223 220 U 260 U 250 U 0.54 U 0.56 U 5,300 U 27U 0.55 U 2U 280 U 37 6.4 U 18U 0.35J 0.15J
Isopropylbenzene 356 35,600 85.4 8,540 200 U 230 U 220 U 0.48 U 049 U 4,700 U 24U 049 U 18U 250 U 0.86 57U 16U 0.13J 0.12J
m- and p-Xylene 101 10,100 23.0 2,300 450 U 530 U 500 U 0.19 J 11U 11,000 U 54U 11U 41U 570 U 54 3 U 37U 13 0.79 J
Methylene chloride 75.1 7,510 15.0 1,500 280 U 330 U 310 U 0211 0.69 U 6,700 U 34U 0.69 U 25U 350 U 0.12J 81U 23U 0.72 U 0.111J
lo-Xylene 707 70,700 168 16,800 220 U 260 U 250 U 0.08 J 0.56 U 5,300 U 27U 0.55 U 2U 280 U 22 6.4 U 18U 4.7 0.53
IStyrene 1,030 103,000 235 23,500 230 U 270 U 250 U 0.55 U 0.57 U 5,500 U 28U 0.56 U 21U 290 U 0.77 6.6 U 1.9 U 0.59 U 0.06 J
[Tetrachloroethene 3.07 307 0.605 60.5 37,000 32,000 30,000 62 11 580,000 330 73 5 32,000 21 15J 0.76 J 0.76 0.16 J
[Toluene 5,810 581,000 1,380 138,000 260 U 480 290 U 0.15J 0117 6,200 U 31U 0.29J 0.55J 330 U 1.4 7.4 U 21U 0.39J 0.37J
[Trichloroethene 11.4 1,140 223 223 180 U 210 U 200 U 0.44 U 0.45 U 1,200 J 91 94 240 230 U 0.41 U 1,000 280 0.56 0.69
[Trichlorofluoromethane(Freon-11) 546 54,600 130 13,000 170 U 200 U 190 U 0.23J 0.23J 4,100 U 21U 0.31J 16U 220 U 0.24 J 5U 14U 0.25 J 0.32 J
Notes:

NA - Not analyzed

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

U - The material was analyzed for, but not detected

ppbv - Parts per billion volume

Green shading indicates samples collected in residential areas and thus screened against
Residential criteria instead of the Industrial Criteria

Grey Shading indicates detected results that exceed the Industrial Shallow Soil Gas Screening
Levels

Bold box indicates detected results that exceed the Residential Shallow Soil Gas Screening
Levels

Blue shading indicates U-qualifed results that exceed the Residential Shallow Soil Gas Screeni
Levels

Pink shading indicates U-qualifed results that exceed both the Industrial Shallow Soil Gas
Screening Levels
BOLD indicates

of the B: pecific Soil Gas Levels

1U.S. EPA Regional Screening Levels (RSL) Table, May 17, 2010, Industrial Air RSLs (based ¢
10° for carcinogens and HQ of 0.1 for noncarcinogens) was used to compute the Industrial
Subslab Soil Gas Screening levels. Values were rounded to 3 significant figures.

on 10° for carcinogens and HQ of 0.1 for noncarcinogens) was used to compute the Residential
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TABLE V2-3

Phase IIl and May 2010 Confirmatory Sampling Subslab Soil Gas Analytical Results

Phase IIl Vapor Intrusion Evaluation Report
Mainside, MCB CamLej, North Carolina

Station ID Generic Subslab Soil Gas Base-Specific Subslab Soill Generic Subslab Soil Generic Subslab Soil SWMU360-SG09 SWMU360-SG10 SWMU360-SG11 SWMU360-SG12 SWMU360-SG20 SWMU360-SG21 SWMU360-SG22 UST820-SG03 UST820-SG04 IR88-SG19 IR88-SG20 SWMU360-SG20
Sample ID . " Gas Screening Level - Gas Screening Level - | Gas Screening Level - || SWMU360-SG09-10A | SWMU360-SG10-10A | SWMU360-SG11-10A | SWMU360-SG12-10A | SWMU360-SG20-10A | SWMU360-SG21-10A | SWMU360-SG22-10A UST820-SG03-10A UST820-SG04-10A IR88-SG19-10B | IR88-SG20-10B | IR88-SG20D-10B | SWMU360-SG20-10B | SWMU360-SG20D-10B

Screening Level - Industriaf a4 _, 2 R

(AP=0.1) (ppb) Industrial' (AF=0.001) (AF=0.1) (AF=0.001)

Sample Date (ppbv) (ppbv) (ppbv) 02/09/10 02/09/10 02/09/10 02/09/10 02/10/10 02/10/10 02/10/10 02/08/10 02/08/10 4/20/10 4/20/10 4/20/10 5/20/10 5/20/10
Chemical Name
|Volatile Organic Compounds (ppbv)
1,1,1-Trichloroethane 4,010 401,000 953 95,300 0.44 U 04U 042U 04U 44 U 0.44 U 0.22 ] 11U 17U 2U 2U 2U 45 U 29 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 17,100 1,710,000 4,040 404,000 01117 0.12J 03U 0.06 J 31U 031U 031U 0.75 U 12U 2U 2U 2U 45 U 29 U
1,2,4-Trichlorobenzene 118 118 0.283 28.3 0.33 U 0.29 U 031U 03U 5213 032U 032U 0.77 U 12U 0uU 0uU 0uU 180 U 120 U
1,4-Dichlorobenzene 1.85 185 0.366 36.6 0.07 J 0.14 J 0.38 U 037U 40 U 04U 0.39 U 0.95 U 15U 2U 2U 2U 45 U 29U
|2-Butanone 7,430 743,000 1,760 176,000 19 0.92 J 21 18 160 U 113 25 3213 161J NA NA NA NA NA
2-Hexanone 32.0 3,200 7.57 757 0.25J 0.17J 0.38 J 0.22 ] 59 U 0.18 J 0.44 ] 0.35J 22U NA NA NA NA NA
4-Methyl-2-pentanone 3,200 320,000 757 75,700 0.59 U 0.53 U 0.131J 0.54 U 59 U 0.58 U 01117 14U 22U NA NA NA NA NA
lAcetone 56,800 5,680,000 13,500 1,350,000 7613 20 7613 14 1,000 U ou 9517 36 9113 NA NA NA NA NA
Benzene 4.91 491 0.970 97 0.76 U 0.69 U 0.62 J 12 75 U 0173 0.23 7] 0.36 J 0.44 ] 2U 2U 2U 45 U 29 U
Bromodichloromethane 0.494 49 0.0985 9.85 0.36 U 033 U 035U 0.33 U 36 U 035 U 035 U 0.86 U 14U NA NA NA NA NA
ICarbon disulfide 986 98,600 234 23,400 16U 14U 15U 0427 150 U 15U 15U 37U 1J NA NA NA NA NA
ICarbon tetrachloride 3.24 324 0.652 65.2 0.38 U 0.05J 037U 035U 38 U 0.38 U 037U 091U 15U 2U 2U 2U 45 U 29U
[Chloroethane 16,600 1,660,000 3,790 379,000 0.23J] 0.83 U 0.39J 0.83 U 91U 0.38 J 13 22U 35U 2U 2U 2U 45 U 29 U
IChloroform 1.09 109 0.225 225 2 1 047U 0.33J 49 U 0.231J 0.05J 0.18J 19U 2U 2U 2U 45 U 29 U
IChloromethane 191 19,100 45.5 4,550 12U 11U 11U 11U 120 U 12U 0427 0.64 J 131J 5U 5U 5U 180 U 120 U
lcis-1,2-Dichloroethene - - - - 0.61U 0.55 U 0.58 U 0.56 U 61U 06U 0.59 U 14U 23U 2U 2U 2U 45 U 29U
ICyclohexane 7,640 764,000 1,830 183,000 14U 13U 13U 0.78 J 140 U 0.29J 14U 1513 53U NA NA NA NA NA
Dichlorodifluoromethane (Freon-12) 177 17,700 425 4,250 57 52 0.52 18 49 U 0.56 0.69 500 760 2U 2U 2U 45 U 29U
Ethylbenzene 113 1,130 223 223 0.56 U 0.09 J 0.31J 0.78 55 U 0.07 J 054 U 0.22 J 21U 2U 2U 2U 45 U 29 U
Isopropylbenzene 356 35,600 85.4 8,540 049 U 045U 047 U 0.05 J 49 U 0.48 U 0.48 U 12U 19U NA NA NA NA NA
m- and p-Xylene 101 10,100 23.0 2,300 0.29 J 0.46 J 12 28 110 U 0.18 J 0.17 J 0.56 J 42U 2U 2U 2U 45 U 29U
Methylene chloride 75.1 7,510 15.0 1,500 0.69 U 0.63 U 0.67 U 0.63 U 69 U 0.68 U 0.67 U 0.26 J 26 U 0.92J 0.92J 0.96 J 45 U 29U
lo-Xylene 707 70,700 168 16,800 0.12 J 0.15 J 0.44 J 0.89 55 U 0.08 J 0.07 J 0.24 J 21U 2U 2U 2U 45 U 29U
IStyrene 1,030 103,000 235 23,500 057 U 0.51 U 0.54 U 0.52 U 56 U 0.13J 0.55 U 0.39 J 21U 2U 2U 2U 45 U 29 U
[Tetrachloroethene 3.07 307 0.605 60.5 32 32 24 49 8,700 54 230 63 180 2U 0.49 J 2U 12,000 10,000
[Toluene 5,810 581,000 1,380 138,000 0.16 J 0317 0.88 3.1 9.3 1.4 0317 7.4 0.44 ) 2U 2U 0.86 J 45 U 3217
[Trichloroethene 11.4 1,140 223 223 0.43J 0.41 U 0.05 J 0.07 J 251 24 031J 11U 025 2U 2U 2U 4317 36
[Trichlorofluoromethane(Freon-11) 546 54,600 130 13,000 90 69 0.15 J 1.6 43 U 0.19 J 0.25 J 2.5 1.8 0.53 J 0.27 J 0.31J 45 U 29 U

Notes:
NA - Not analyzed

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

U - The material was analyzed for, but not detected

ppbv - Parts per billion volume

Green shading indicates samples collected in residential areas and thus screened against

Residential criteria instead of the Industrial Criteria

Grey Shading indicates detected results that exceed the Industrial Shallow Soil Gas Screening

Levels

Bold box indicates detected results that exceed the Residential Shallow Soil Gas Screening

Levels

Blue shading indicates U-qualifed results that exceed the Residential Shallow Soil Gas Screeni

Levels

Pink shading indicates U-qualifed results that exceed both the Industrial Shallow Soil Gas

Screening Levels
BOLD indicates

1U.S. EPA Regional Screening Levels (RSL) Table, May 17, 2010, Industrial Air RSLs (based ¢

Levels

10° for carcinogens and HQ of 0.1 for noncarcinogens) was used to compute the Industrial
Subslab Soil Gas Screening levels. Values were rounded to 3 significant figures.

on 10° for carcinogens and HQ of 0.1 for noncarcinogens) was used to compute the Residential
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TABLE V2-4

Phase Ill and May 2010 Confirmatory Sampling Indoor Air Analytical Results

Phase IIl Vapor Intrusion Evaluation Report
Mainside, MCB CamLej, North Carolina

Station ID Adjusted Industrial Adjusted Residential IR88-1A03 IR88-1A04 IR88-IA07 IR88-1A08 IR88-1A09 IR88-1A10 IR88-1A11 IR88-1A12 IR88-1A13 IR88-1A14 LCH4015-1A15 UST820-IA03 UST820-1A04 IR88-1A15 IR88-1A16 SWMU360-IA21 SWMU360-1A22
Sample ID Air RSLs (May Air RSLs (May 2010)1 IR88-I1A03-10A | IR88-IA04-10A | IR88-IA07-10A | IR88-IA08-10A | IR88-IA09-10A | IR88-IA10-10A | IR88-IA10D-10A | IR88-IA11-10A | IR88-IA12-10A | IR88-IA13-10A | IR88-IA14-10A | LCH4015-IA15-10A | UST820-IA03-10A | UST820-I1A04-10A IR88-1A15-10B IR88-1A16-10B IR88-1A16D-10B SWMU360-I1A21-10B | SWMU360-IA22-10B
Sample Date 2010)* Y 02/04/10 02/09/10 02/09/10 01/30/10 02/11/10 02/11/10 02/11/10 01/30/10 01/30/10 01/30/10 02/09/10 01/29/10 02/01/10 02/01/10 4/21/10 4/21/10 4/21/10 5/21/10 5/21/10
Chemical Name

Volatile Organic Compounds (ppbv)

1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 1,710 404 0.09 J 0.07 J 0.07 J 0.07 J 0.06 J 0.08 0.08 J 0.07 J 0.07 J 0.07 J 0.07 J 0.07 J 0.08 0.08 J 0.071 J 0.075 J 0.068 J 0.84 U 0.96 U
1,2,4-Trimethylbenzene 0.624 0.149 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.066 J 0.027 J 0.059 J 38 22
1,2-Dichloroethane 0.117 0.0232 021U 02U 017 U 017 U 02U 015U 019 U 017 U 0.01J 018 U 02U 0.09 J 0.06 J 0.63 U 0.08 U 0.023 J 0.021 J 0.84 U 0.96 U
1,2-Dichlorotetrafluoroethane (Freon-114) - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.021 J 0.022 J 0.021 J 0.84 U 0.96 U
1,3,5-Trimethylbenzene - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.08 U 0.08 U 0.08 U 0.94 0.55 J
1,4-Dichlorobenzene 0.185 0.0366 33 0.02J 0.02 J 120 014 U 01U 013 U 0.01J 0.02 J 0.03J 0.02 J 0.02 J 0.04 J 0.42 U 0.23 0.085 J 0.38 J 0.84 U 0.96 U
[2-Butanone 743 176 13 6.7 11 0.72 0421 0.75 1.2 0.89 0.55 0.56 0.96 1 1.4 23 NA NA NA NA NA
2-Hexanone 3.20 0.757 0.14 J 0.06 J 0.12J 0.08 J 0.05J 011 0.26 0.05J 015U 0.04J 0.06 J 02U 0.27 0.62 U NA NA NA NA NA
4-Methyl-2-pentanone 320 75.7 22 02U 0.04 J 0.39 11 0.7 0.43 0.08 J 0.131J] 0121 0.03J 0.35 0.06 J 0.08 J NA NA NA NA NA
[Acetone 5,680 1,350 22 24 10 8.3 5 9.8 13 8.7 12 14 10 26 22 24 NA NA NA NA NA
Benzene 0.491 0.097 0.29 0231 021 0.18 J 0.15J 0.18 J 0.19J 022 0.24 021 021 0.26 0.98 1.4 0.16 0.15 0.13 12 15
Bromodichloromethane 0.0494 0.00985 013 U 012 U 011U 01U 012 U 0.09 U 011U 011U 0.08 U 011U 012 U 0.03J 0.08 U 0.38 U NA NA NA NA NA
Carbon disulfide 98.6 234 0.55 U 053 U 045 U 043 U 052 U 04U 049 U 045 U 0.38 U 047 U 052 U 0.13J 0.14J 0.34J NA NA NA NA NA
Carbon tetrachloride 0.324 0.0652 0.08 J 0.05J 0.04 J 0.05J 0.06 J 0.07 J 0.07 J 0.07 J 0.07 J 0.07 J 0.05J 0.07 J 0.11 0.14 J 0.083 0.088 0.082 0.069 J 0.96 U
Chloroform 0.109 0.0225 0.36 017 U 0.14 U 0.02J 0.17 U 0.02J 0.02J 0.05J 0.07 J 0.03J 0.17 U 0.71 0.29 0.31J 0.42 0.78 0.73 0.68 J 18
Chloromethane 19.1 4.55 022 0.13J 0.18 J 0.18 J 0.18 J 021 0.22J 0.48 0.47 0.36 0.18 J 0.27 J 022 ] 0.81J 0.68 0.84 0.78 34U 38U
cis-1,2-Dichloroethene - - 022 U 021U 018 U 0.05J 021U 0.16 U 019 U 0.18 U 015U 019 U 021U 021 U 015 U 0.64 U 0.08 U 0.08 U 0.08 U 084 U 0.96 U
Cyclohexane 764 183 05U 0.48 U 0.25J 039 U 047 U 0.36 U 045 U 041U 0.07 J 043 U 0.24 ] 047 U 0.83 16 NA NA NA NA NA
Dichlorodifluoromethane (Freon-12) 17.7 4.25 3 2 0.64 12 0.52 0.59 0.54 0.52 0.53 0.54 0.67 0.52 9.1 10 0.52 0.53 0.5 0.46 J 0.48 J
Ethylbenzene 1.13 0.223 011 0.05J 0.14 J 0.04J 0.02 J 0.04J 0.03J 0.04J 0.04 J 0.05J 0.13J 012 0.15 0.21J 0.054 J 0.072 J 0.072 J 11 0.86 J
Isopropylbenzene 35.6 8.54 018 U 017 U 014 U 014 U 017 U 013 U 0.16 U 014 U 012U 015U 017 U 017 U 0.02 J 0.52 U NA NA NA NA NA
m- and p-Xylene 10.1 2.30 031 0.19J 0.47 011 0.07 J 0.12J 0.09J 0.12J 011 0.14 J 0.41 12 0.38 057 J 0.14 0.16 0.17 4.4 3
Methylene chloride 7.51 1.50 0.08 J 021 0.08 J 0.06 J 0.83 0.33 0.38 0.07 J 0.08 J 0.07 J 023 U 021 0.14 J 0.19J 0.26 0.59 02U 0151 0.96 U
0-Xylene 70.7 16.8 0.11J 0.07 J 0.2 0.03J 0.02 J 0.04 J 0.03J 0.04 J 0.04 J 0.05 J 0.17 J 01 0.14 0.21J 0.05J 0.056 J 0.068 J 2 13
Styrene 103 235 0.03J 0.04 J 0.18 0.03J 0.02J 0.02J 0.04J 0.06 J 0.05J 0.06 J 0131 011 0.29 0.29 J 0.08 U 0.08 U 0.039 J 0.84 U 0.96 U
Tetrachloroethene 0.307 0.0605 7.6 21 46 1o 011 0.67 J 0.03 J 0.32 0.29 0.07 J 72 0.03J 0.02J 0.38 U 0.15 0.47 0.4 0.84 U 0.96 U
Toluene 581 138 19 0.43 12 13 0.49 0.36 0.58 0.95 0.96 0.42 11 0.69 3.7 3.7 0.33 0.44 0.38 4.6 4.2
Trichloroethene 1.14 0.223 0.04J 0.15 U 0.05J 0.03J 0.04J 012 U 0.14 U 0.13 U 011U 0.14 U 0.06 J 0.04 J 011U 0.131J 0.04 U 0.022 J 0.04 U 0.84 U 0.96 U
Trichlorofluoromethane(Freon-11) 54.6 13.0 0.28 0.27 0.24 0.21 0.21 0.27 0.26 0.26 0.26 0.25 0.25 0.29 5 4.4 0.28 0.36 0.24 0.24 ] 024 J
Vinyl chloride 1.09 0.0626 034 U 032 U 0.28 U 0.26 U 032 U 024 U 0.3 U 0.28 U 023 U 029 U 032 U 032 U 0.03 J 1U 0.08 U 0.08 U 0.08 U 0.84 U 0.96 U
Notes:

NA - Not analyzed

B - Analyte not detected above the level reported in
blanks

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

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be
inaccurate

ppbv - Parts per billion volume

Green shading indicates samples collected in residential
areas and thus screened against Residential criteria
instead of the Industrial Criteria

Grey shading indicates exceedance of Adjusted

Industri i

9
the Industrial Air RSLs
Blue shading indicates U-qualifed results that exceed
the Residential Air RSLs

- RSLs were adjusted for noncarcinogens to account
for exposure to multiple constituents. Values were
raundad ta 2 cinnificant finnree
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TABLE V2-5

Phase IIl and May Confirmatory Sampling Outdoor Air Analytical Results

Phase Ill Vapor Intrusion Evaluation Report
Mainside, MCB CamLej, North Carolina

Station ID IR88-OA01 LCH4015-0OA03 UST820-OA04 IR88-OA06 SWMU360-OA04
Sample ID IR88-0OA01-10A LCH4015-OA03-10A | LCH4015-OA03D-10A | UST820-OA04-10A IR88-0OA06-10B SWMU360-OA04-10B
Sample Date 01/30/10 01/29/10 01/29/10 02/01/10 4/21/10 5/21/10
Chemical Name

Volatile Organic Compounds (PPBV)

1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 0.09 J 0.07 J 0.07 J 0.07 J 0.07 J 0.83 U
1,2,4-Trimethylbenzene NA NA NA NA 0.05 J 0.16 J
1,2-Dichlorotetrafluoroethane (Freon-114) NA NA NA NA 0.023J 0.83 U
2-Butanone 0.74 0.57 0.61 0.41J NA NA
2-Hexanone 0.1J 0.19 U 0.2U 0.04 J NA NA
4-Methyl-2-pentanone 0.04 J 0.19 U 02U 0.04 J NA NA
[Acetone 7 4.1 4.9 29J NA NA
Benzene 0.19 J 0.2 0.2 0.19 J 0.13 0.71J
Bromomethane 0.2U 0.2U 0.21 U 0.23 U 0.014 J 0.83 U
Carbon tetrachloride 0.06 J 0.07 J 0.07 J 0.06 J 0.077 J 0.83 U
Chloroform 0.16 U 0.02 J 0.02 J 0.18 U 0.021 J 0.83 U
Chloromethane 0.12 J 0.21J 0.29 J 0.12 J 0.58 33U
Dichlorodifluoromethane (Freon-12) 0.49 0.52 0.53 0.45 0.5 0.48 J
|[Ethylbenzene 0.04 J 0.03 ] 0.03 ] 0.02 ] 0.038 J 0.83 U
[fm- and p-xylene 0.13J 0.12J 0.12J 0.06 J 0.13 0.2
Methylene chloride 0.07 J 0.07 J 0.06 J 0.06 J 02U 0.83 U
0-Xylene 0.04 J 0.03 J 0.03 J 0.2U 0.045 J 0.1J
Styrene 0.02 J 0.18 U 0.19 U 0.21 U 0.08 U 0.83 U
Tetrachloroethene 0.01J 0.12 U 0.12 U 0.13 U 0.08 U 0.83 U
Toluene 0.51 0.33 0.37 0.25 0.23 0.64 J
Trichlorofluoromethane(Freon-11) 0.26 0.25 0.24 0.22 0.24 0.25J

Notes:
Shading indicates detections

B - Analyte not detected above the level reported in blanks

NA - Not analyzed

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

U - The material was analyzed for, but not detected

PPBYV - Parts per billion volume
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Sample with one or more exceeding constituents of base specific unrestriced (residential) SGSLs
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IR88-1S19-SV-5-6-10A IR88-SG14-10A IR88-1S02-GW-15-17-08B

IR88-1S19-SVD-5-6-10A Chloroform - 1.4J ppbv IR88-SG15-10A none

PCE - 8,900 ppbv PCE - 330 ppbv PCE - 73 ppbv IR88-SG16-10A

TCE - 91 ppbv  IR88-IA12-10A  TCE - 94 ppbv PCE - 5 ppbv
none TCE - 240 ppbv

IR88-1A11-10A
PCE - 0.32 ppbv

IR88-1S01-SV-5-6-08B
PCE - 300,000 ppbv

IR88-1S02-SV-5-6-08B
PCE - 1,100 ppbv
Benzene - 6.3 ppbv

IR88-1S13-SV-4.5-5.5-08B
PCE-120ppbv

IR88-1S17-SV-5-6-10A
PCE - 70,000 ppbv
TCE - 180J ppbv

IR88-1S15-SV-5-6-10A &
PCE - 69,000 ppbv

: R88-IA13-10A
IR88-1S20-SV-5-6-10A none

IR88-1S01-GW-13-15-08B
PCE - 64,000 ppbv

PCE - 1,100 pg/L
Screening Levels

LEGEND Phase Ill Generic Shallow SGSLs (ppbv)
Chloroform - 1.09 .
<—— Primary Groundwater Flow Direction PCE - 3.07 Notes:
TCE-114 J - Analyte present. Value may or may
; Water Table ' not be accurate or precise
Phase |ll Base-Specific Shallow SGSLs (ppbv s
[ ] Mixof sand and sandy clay with areas of clay PCE 307 P (BPOY). | ppby - Parts per billon volure
. ) ] SL - screening level
Sample with one or more constituents exceeding Phase Il Industrial Air RSLs (ppbv) ft bgs — feet below ground surface
Sample with one or more constituents exceeding PCE - 0.307 Hg/L - micrograms/Liter
Base-specific SGSLs Phase | Generic GWSL (ug/L)
[~  Soil Gas Sample Location PCE-2.79 Figure V2-5
. . Phase | Generic Shallow SGSL (ppbv) IR88
Indoor Air Sample Location . -
P _ PCE - 3.1 Mainside Building 3
®  Groundwater Sample Location Benzene - 5.01 Vapor Intrusion Conceptual Site Model
®  Soil Vapor Sample Location Phase | Base-Specific Shallow SGSL (ppbv) Phase Ill Vappr Intrusion Report
, PCE - 310 MCB CamLe;
Sanitary Sewer Benzene - 501 North Carolina

CH2MHILL

ES040710032706KNV Mainside_Bldg3_VaporintrusionCSM_v9_9/7/10_lk



PCE- 2,500,000 ppbv IR88-1S01-GW-13-15-08B
TCE - 6,700 ppbv PCE - 1,100 pg/L

IR88-SG13-10A
PCE- 580,000 ppbv IR88-1515-SV-5-6-10A

TCE - 1,200J ppbv PCE - 69,000 ppbv

PCE - 24,000 ppbv PCE - 300,000 ppbv

PCE - 37,000 ppbv

PCE - 70,000 ppbv
TCE - 180J ppbv

-

IR88-MW16 (5 - 15 ft bgs)
PCE - 55 jig/L

g Storage Closet

Z PMO Storage '
2(Office Space) Building 3B s IR88-MW16IW
(45 - 50 ft bgs)

none

Traffic Control Offices
(vacant)

N\

PCE - 8,900 ppbv

IR88-1A04-08C IR88-1A14-10A  IR88-IA07-08C ,
PCE - 12 ppbv PCE - 72 ppbv  IR88-IA07D-08C PCE - 64,000 ppbv Screening Levels
TCE - 1.2 ppbv PCE - 1.3 ppbv Phase Ill Generic Shallow SGSLs (ppbv)
IR88-IA04-10A IR88-IA07-10A ECE . 3.07
PCE - 21ppbv PCE - 46 ppbv TCE-114
Phase |l Base-Specific Shallow SGSLs (ppbv)
. . PCE - 307
LEGEND @ Indoor Air Sample Location TCE - 1.140
<—— Primary Groundwater Flow Direction Outdoor Air Sample Location Phase Il Industrial Air RSLs (ppbv)
PCE - 0.307
¥ Water Table & Shallow Monitoring Well
"] Mix of sand and sandy clay with areas of clay (Sampled between 2002 and 2007) | \otes: Figure V2-6
Sample with one or more constituents exceeding @ Groundwater Sample Location J - Analyte present. Value may ormay  |pag
) ) ) not be accurate or precise Mainside Building 3B
. Sasz|e W't_h one or more constituents exceeding @ Soil Vapor Sample Location ppbv - Parts_ per billion volume Vapor Intrusion Conceptual Site Model
Base-specific SGSLs SL - screening level ’
“—— Sanitary Sewer o Phase Il Vapor Intrusion Report
! Soil Gas Samp|e Location ft bgs — feet below ground surface MCB CamLEJ

pg/L - micrograms/Liter North Carolina

CH2MHILL
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IR88-IA09-08C
none
IR88-1A09-10A
none

IR88-SG07-08C

IR88-EXO07IW (33 - 55 ft bgs)
none

IR88-IA01D-08C

IR88-1A01-08C
none

IR88-SG08-08C
PCE- 11,000 ppbv

IR88-MWO05 (8 - 23 ft bgs)
PCE - 800 pg/L

PCE - 1,700 ppbv TCE - 12 ppbv
none IR88-IA10D-10A
PCE - 11 ppbv
IR88-1S05-GW-11-12-08B OSSOl 27

PCE - 11 pg/L

IR88-1A02-08C
/none IA10-08C
IR88-1S05-SV-5-6-08B I&?% IA10-08
IR88-1S05D-SV-5-6-08B
PCE - 26,000 ppbv
TCE - 140J ppbv

Methylene Chloride - 290 ppbv

1 &OAO:B -08C /y
. . \ 6- -9- 10 08B IR88-1S06-SV-5-6-08B
. one  PCE - 580 ppb
L Chloroform -

F N
N

v i 8-12"bgs
IR88-MW26 (15 20 ftvbgs)
] PCE - 400 pg/L : : v
LEGEND IR88-MW25 (15 - 20ﬂbgs) /(45 - 50 ft bgs)

(— Primary Groundwater Flow Direction PCE - 3,700 ng/L none

¥ Water Table Screening Levels

|:| Mix of sand and sandy clay with areas of clay . ] o
Phase Ill Generic Shallow SGSLs (ppbv) Site Specific GWSLs (ug/L)

Sample with one or more constituents exceeding PCE - 3.07 PCE - 5.49

Sample wit.h. one or more constituents exceeding Phase Il Industrial Air RSLs (ppbv) Generic GWSLs (ug/L

Base-specific SGSLs PCE - 0.307 PCE - 3.04
[=] Soil Gas Sample Location

Notes:

Indoor Air Sample Location J - Analyte present. Value may or may not be accurate or precise Figure V2-7

Outdoor Air Sample Location ppbv - Parts per billion volume IR88
& Shallow Monitoring Well (Sampled between 2002 and 2007) SL - screening level Mainside Building 37

i ug/L - microgram/Liter Vapor Intrusion Conceptual Site Model

Groundwater Sample Location .
® P ft bgs - feet below ground surface Phase Il Vappr Intrusion Report
® Soil Vapor Sample Location . MCB CamLej

North Carolina

CH2MHILL
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IR88-1A03-08C ~ IR88-0A05-08C IR88-SG06-08C
PCE - 1.6 ppbv none Benzene - 150 ppbv
Chloroform - 0.11 ppbv PCE - 36,000 ppbv

IR88-SG17-10A IR88-SG06-10A

PCE -

32,000 ppbv a IR88-SG0BD-10A

B IR88-MW28
IR88-IA03-10A . ‘

1,4-Dichlorobenzene - 33 ppbv
Chloroform - 0.36 ppbv
PCE - 7.6 ppbv

IR88-IA08-08C
PCE - 2 ppbv.
IR88-1A08-10A _ :
1,4-Dichlorobenzene 120 by
PCE - 5.9 ppbv <

IR88-1S03-GW-12-13-08B
PCE - 750 pg/L

TCE - 130 pg/L o
Vinyl Chioride - 89 yg/i. IR88-1S03-5V-5-6-088

LEGEND

<= Primary Groundwater Flow Direction
h4

£

15 - 20 ft bgs)
PCE - 2,400 pg/L
TCE - 130 pg/L

IR88-1S04-GW-11-12-08B
Benzene - 13 pg/L

PCE - 52 ug/L

TCE - 17 pg/L

Vinyl Chloride - 71 pg/L

/ &— IR88-MW30 (3 - 18 ft bgs)
/ Benzene - 10 pg/L

IR88-1S04-SV-5-6-08B
Benzene - 78 ppbv
PCE - 49 ppbv
TCE - 16 ppbv
Vinyl Chloride - 670 ppbv

IR88-MW27 (15 - 20 ft bgs)
PCE - 500 ug/L
TCE - 590 pg/L

PCE - 170 ppbv < i IR88-1S14-SV-4.5-5.5-08B
! PCE - 3,500 ppbv
TCE - 600 ppbv
Chloroform - 12 ppbv
Vinyl Chloride - 18 ppbv

Water Table Notes:

J - Analyte present. Value may or
may not be accurate or precise

ppbv - Parts per billion volume

Mix of sand and sandy clay with areas of clay

Sample with one or more constituents exceeding

Sample with one or more constituents exceeding Screening Levels SL - screening level
Base-specific SGSLs . .
Phase Ill Generic Shallow SGSLs (ppbv) Site-Specific GWSLs (ug/L) | M9/L - microgramiLiter
Soil Gas Sample Location Benzene - 4.91 Benzene - 8.65 ft bgs - feet below ground surface
Indoor Air Sample Location PCE - 3.07 PCE -4.17
Outdoor Alr Samole Locati Phase Il Base-Specific Shallow SGSLs (ppbv) TCE-20.0 Figure V2-8
tidoor Alr Sample Location PCE - 307 Generic GWSLs (ug/L) IR88
Monitoring Well With Exceedances Phase IIl Industrial Air RSLs (ppbv) Benzene - 7.67 Mainside Building 43
Groundwater Sample Location 1,4-DCB - 0.185 PCE - 3.04 Vapor Intrusion Concgptual Site Model
Chloroform - 0.109 TCE - 16.56 Phase Ill Vapor Intrusion Report
Soil Vapor Sample Location PCE - 0.307 Vinyl Chloride - 2.52 MCB CamLej

North Carolina

ES0407 Mainside_BIdg43_) M_v11_7/27M0_lk c H 2 M H I LL



'IR88-SG19-10A IR88-SG20-10A IR88-IA16-10B

PCE - 1.5J ppbv PCE - 0.76J ppbv IR88-1A16D-10B

IR88-1A15-10B TCE - 1,000 ppbv TCE - 280 ppbv 1,4-DCB - 0.38 ppbv

1,4-DCB - 0.23 ppbv ! Benzene - 0.15 ppbv
IR88-SG19-10B IR88-SG20-10B : .

Benzene - 0.16 ppbv none IR88-SG20D-10B Carbon Tetrachloride - 0.088 pbbv

Chloroform - 0.78 ppbv

Carbon Tetrachloride - 0.083 pbbv none
PCE - 0.47 ppbv

Chloroform - 0.42 ppbv _
PCE - 0.15 ppbv : & >

IR88-OA06-10B
none

IR88-OA01-10A
none

Screening Levels
LEGEND Notes:

Phase Ill Generic Unrestricted SGSLs (ppbv)

J - Analyte present. Value may or

i irecti PCE - 0.605
<— Primary Groundwater Flow Direction ToE . 223 may not be accurate or precise
v ) N
= Water Table Phase Ill Generic Unrestricted IASLs (ppbv) Ppbv - Parts per billion volume
] Mix of sand and dv el ith fol 1,4-DCB - 0.0366 SL - screening level
ix of sand and sandy clay with areas of cla:
y clay y Benzene - 0.0970 ft bgs - feet below ground surface
" Sample with one or more constituents exceeding Carbon Tetrachloride - 0.0652
of unrestriced (residential) AF = 0.001 Chloroform - 0.0225
Sample with one or more constituents exceeding PCE - 0.0605 Figure V2-9
of generic unrestricted (residential) SGSLs IR88
[F] Soil Gas Sample Location Mainside Building HP-57

Vapor Intrusion Conceptual Site Model
Phase IIl Vapor Intrusion Report

@ Indoor Air Sample Location MCB CamLej
North Carolina

Outdoor Air Sample Location

CH2MHILL
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SWMU360-1S01-GW-23-25-08B

none

SWMU360-1S01D-GW-23-25-08B

none

PCE - 160 ppbv 7 & 14-DCB-052ppbv
SWMU360-IA19-10A < J S 2 &y
SWMU360-IA19D-10A =& = - SWﬁGO_SQQD_OBC g
1,4-Dichlorobenzene - 3.7 ppbv. none . 2

SWMU360-1A19-08C

none

SWMU360-SG58-08C

PCE - 23 ppbv
Chloroform - 200 ppbv

SWMU360-SG58-10A
Chloroform - 88 ppbv
PCE - 31 ppbv

SWMU360-OA03-08C
none

SWMU360-SG57-08C
PCE - 3.1 ppbv
Chloroform - 2.2 ppbv

SWMU360-SG57-10A

SWMU360-SG57D-10A =
PCE - 5.5 ppbv

I1 9’ - 23’ bgs
v

LEGEND

<— Primary Groundwater Flow Direction
v

£
®
®
[

Water Table
Mix of sand and sandy clay with areas of clay
Groundwater Sample Location

Soil Vapor Sample Location

Soil Gas Sample Location
Indoor Air Sample Location
Outdoor Air Sample Location

Shallow Monitoring Well (Sampled
between 2002 and 2007)

Sample with one or more exceeding constituents

Sample with one or more exceeding constituents
of Base-specific SGSLs

none §y .. ¥ =
SWMU360-1A20-10A

SWMU360-SG59-10A

. TCE - 66 ug/L

-1S03-GW-19-21-08B
SWMU360-1505-6 none  SWMU360-1503-SY:6-7-03B SWMU360-1S09-GW-23-25-08B
SWMU360-IS03D-SV-6-7-08B
PCE - 800 ppbv PCE - 22 ug/L SWMU360-MW11 (17 - 27 ft bgs)
none

SWMU360-SG55-08C

PCE -18 ppbv SWMU360-TWO1 (18 - 28 ft bgs)
SWMU360-SG55-10A PCE - 89 ug/L ?‘C’:Vé"'ufgggi%%‘vsv'14'15‘°85 SWMU360-1S38 (22 - 26 ft bgs)
PCE - 22 ppbv Chloroform - 83 ppbv SWMU360-SG09-08C none

SWMU360-SG74-10A
SWMU360-SG74D-10A

Former
300-Gallon
Waste Oil UST,

SWMU360-1S02-GW-23-25-08B
PCE - 260 pg/L

1817-MWO1 (15 - 25 ft bgs)
PCE - 3,200 pg/L
TCE - 2,005 pg/L

SWMU360-1S02-SV-16-17-08B
PCE - 88,000 ppbv
TCE - 2,500 ppbv

(40 - 45 ft bgs)
none

SWMU360-MW02
(18 - 28 ft bgs)
none

PCE - 100 ug/L
Screening Levels

SWMU360-MWOTIW

SWMU3E0-MWO1 (18- 28 tbgs) Gk 5a on

SWMU360-MWO07 (15 - 25 ft bgs)
none

PCE - 5.1 ppbv

SWMU360-SG09-10A
Chloroform - 2 ppbv
PCE - 32 ppbv

SWMU360-SG10-10A
PCE - 32 ppbv
SWMU360-SG10-08C
PCE - 5 ppbv

SWMU360-TWO03 (18 - 28 ft bgs)
PCE - 27 ug/L

SWMU360-TWO04 (18 - 28 ft bgs)

TCE - 75 pg/L SWMU360-MWO04 (18 - 28 ft bgs)
SWMU360-TW02 PCE - 13 pg/L

(18 - 28 ft bgs)
none

SWMU360-SG20-10A
PCE'- 8,700 ppbv

TCE - 25J ppbv

o w2ut-TCB -5.2J ppbv
'SWMU360-SG20-10B
SWMU360-SG20D-10B
PCE - 12,000 ppbv
TCE - 43J ppbv

SWMU360-1S40 (38 - 42 ft bgs)
none

SWMU360-1S11-SV-17-18-08B
PCE - 490 ppbv

SWMU360-1A21-10B
Chloroform - 0.68J ppbv
® 1,2, 4-TMB - 3.8 ppbv
Benzene -1.2 ppbv
-5 SWMU360-OA04-10B

none

Duncap, Street

=

SWMU360-1S11-GW-23-25-08B
PCE - 12 pg/L

SWMU360-1A22-10B

Building 1827 : SWMU360-1A22D-10B
} Chloroform -1.8 ppbv
SWMU360-IS08- SWMU360-SG11-08C , 1,2, 4-TMB - 2.2 ppbv
GW-20-22-08B PCE - 7.3 ppbv v 0’ bgs Benzene - 1.5ppbv
i RONG . SWMU360-SG11-10A _ = SWMU360-SG12-08C
SWMU360-1S08-SV-17-18-08B PCE - 24 ppbv PCE - 57 ppbv
PCE - 38 ppbv SWMU360.SG22-10A , SWMU360-SG12-10A
PCE - 230 oob PCE - 49 ppbv
- \"
SWMU360-1S37 (18 - 20 ft bgs) PP SWMU360-1S41 (22 - 26 ft bgs)
PCE - 180 g/l SWMU360-1S42 (22 - 26 ft bgs none
e one ( o) SWMU360-1S10-SV-13-14-08B
PCE - 54 ppbv SWMU360-1S10D-SV-13-14-08B

PCE - 320 ppbv

Site-Specific GWSLs (ug/L)  Phase Il Generic Shallow SGSLs (ppbv) Phase Il Industrial Air RSLs (ppbv) Chloroform - 160 ppbv
VC -2.53 Chloroform - 1.09 1,2,4-TMB - 0.624
TCE-35.5 PCE - 3.07 Chloroform - 0.109 Notes: SWMU360-1S10-GW-23-25-08B
PCE-7.19 TCE-11.4 Benzene - 0.491 SWMU360-1S10D-GW-23-25-08B
J - Analyte present. Value may or

1.24-TCB-1.18 1,4-DCB - 0.185 may not be accurate or precise , PCE - 6.1 ug/L

Phase Il Base-Specific Shallow SGSLs (ppbv) ppbv - Parts per billion volume gl\/g\/Ll\l/TG \3%610

PCE - 307 -

Gereric SGSLs (00 SL - screening level Mainside Buildings 1828 and 1855

eheric s (ppbv) Mg/L - microgram/Liter Vapor Intrusion Conceptual Site Model

¥(C:E 111 4 ft bgs - feet below ground surface Phase Il Vapor Intrusion Report

PCE - 3.1 MCB CamLej

Chloroform - 1.09 North Carolina CH2MHILL

ES040710032706KNV Mainside_SWMU360_Bldg1828_1855_VaporintrusionCSM_v26_8/5/10_lk
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Field Data Sheets

















































































































































Appendix V2-B
Data Quality Evaluation




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.
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.

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. These guidelines 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,
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instrument tune criteria accuracy, and 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, 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. ] 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

¢ [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. These guidelines are to be used for Region IV data.

/ai

The laboratory utilized various qualifiers to represent “below reporting limit,” “non-detect,”
and “detected.” The data validator utilized ] qualifiers, U] qualifiers, U qualifiers, and R
qualifiers to represent “estimated,” “non-detect, estimated quantitation limit,” “non-detect”
or “attributable to blank contamination,” and “rejected,” respectively.

The J and U] 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, ] qualifiers are often applied simply because results are below the quantitation
limit.

Region IV data validation guidance mandates the use of ] and U] qualifiers when QA/QC
exceedances dictate their necessity. In general, ], U], and U qualified results are available for
use as qualified.
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3 Mainside

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 Mainside sampling as well
as to provide an assessment of data usability.

3.1 Indoor Air Data

This evaluation assesses the analytical results of the indoor air samples collected on January
29 and 30, February 1, 4, 9, and 11, April 21, and May 21, 2010.

3.1.1 Volatile Organic Compounds

Volatiles were analyzed by EPA method TO-15. Excluding field quality control samples, 727
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 0.1 percent (1 of 727 results) were U qualified as “attributable to blank contamination”
(see section 3.1.1.1, below)

e 0.6 percent (4 of 727 results) were J qualified as “estimated” due to a lack of field
duplicate reproducibility (see section 3.1.1.2 below).

e 25.6 percent (186 of 727 results) were ] qualified as “estimated” because the results were
below the quantitation limit (see section 3.1.1.3 below)

3.1.1.1 Blank Contamination

One result was U qualified as “attributable to blank contamination” because, methylene
chloride was detected in the associated method blank sample. 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 Field Duplicates

A total of four results were ] qualified as “estimated” due to a lack of field duplicate
reproducibility. Affected compounds and samples include tetrachloroethene in samples
IR88-IA10-10A and IR88-IA10D-10A, and 1,4-dichlorobenzene in samples IR88-IA16-10B,
and IR88-IA16-D-10B. The J qualification of detects does not affect the availability of results
because they are available for use as detects at the reported concentration.

3.1.1.3 Quantitation Limits

A total of 186 results were | qualified as “estimated” simply because the results were lower
than the quantitation limit. The ] qualification of detects does not affect the availability of
results because they are available for use as detects at the reported concentration.

3.2 Outdoor Air Data

This evaluation assesses the analytical results of the outdoor air samples collected on
January 29 and 30, February 1, April 21, and May 21, 2010.
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3.21 Volatile Organic Compounds

Volatiles were analyzed by EPA method TO-15. Excluding field quality control samples, 230
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 0.4 percent (1 of 230 results) were U qualified as “attributable to blank contamination”
(see section 3.2.1.1 below)

e 243 percent (56 of 230 results) were ] qualified as “estimated” because the results were
below the quantitation limit (see section 3.2.1.2 below)

3.2.1.1 Blank Contamination

One result was U qualified as “attributable to blank contamination” because methylene
chloride was detected in the associated method blank sample. The affected field sample is
IR88-OA06-10B. 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.

3.21.2 Quantitation Limits

A total of 56 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 the soil gas samples collected on January
29, 30, and 31, February 3, 8, 9, 10, 11, 12, and 14, April 20, and May 20, 2010.

3.3.1 Volatile Organic Compounds

Volatiles were analyzed by EPA method TO-15. Excluding field quality control samples,
1107 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 14.4 percent (159 of 1107 results) were ] qualified as “estimated” because the results were
below the quantitation limit (see section 3.3.1.1 below)

3.3.1.1 Quantitation Limits

A total of 159 results were | qualified as “estimated” simply because the results were lower
than the quantitation limit. The ] qualification of detects does not affect the availability of
results because they are available for use as detects at the reported concentration.

3.4  Soil Vapor Data

This evaluation assesses the analytical results of the soil vapor samples collected on
February 15 and 16, 2010.
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3.41 Volatile Organic Compounds

Volatiles were analyzed by EPA method TO-15. Excluding field quality control samples, 190
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 3.7 percent (7 of 190 results) were | qualified as “estimated” because the results were
below the quantitation limit (see section 3.4.1.1 below)

3.41.1 Quantitation Limits

A total of seven results were ] 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 Overall Assessment

All data collected in support of the Mainside sampling events are found to be of acceptable
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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Building Surveys



































































































































































Appendix V2-D
Chain-of-Custody Records


















































































Appendix V2-E
Laboratory Data




CTO-092
MCB CamLej - Mainside
Phase Il Indoor Air Raw Analytical Results

February 2010/May 2010

Station ID IR88-IA03 IR88-1A04 IR88-IA07 IR88-IA08 IR88-IA09 IR88-IA10 IR88-I1A11 IR88-1A12 IR88-1A13 IR88-1A14 LCH4015-1A15 UST820-1A03 UST820-1A04 IR88-IA15 IR88-I1A16 SWMU360-1A21 SWMU360-1A22
Sample ID IR88-IA03-10A | IR88-IA04-10A | IR88-IA07-10A | IR88-IA08-10A | IR88-IA09-10A | IR88-IA10-10A | IR88-IA10D-10A | IR88-IA11-10A | IR88-IA12-10A | IR88-IA13-10A | IR88-IA14-10A | LCH4015-IA15-10A | UST820-IA03-10A | UST820-IA04-10A | IR88-IA15-10B | IR88-IA16-10B | IR88-IA16D-10B | SWMU360-1A21-10B | SWMU360-1A22-10B
Sample Date 02/04/10 02/09/10 02/09/10 01/30/10 02/11/10 02/11/10 02/11/10 01/30/10 01/30/10 01/30/10 02/09/10 01/29/10 02/01/10 02/01/10 4/21/10 4/21/10 4/21/10 5/21/10 5/21/10
Chemical Name

Volatile Organic Compounds (ppbv)

1,1,1-Trichloroethane 0.16 U 0.15 U 013 U 012 U 0.15 U 011U 0.14 U 0.13 U 011U 0.13 U 0.15 U 0.15 U 011U 047 U 0.08 U 0.08 U 0.08 U 0.84 U 0.96 U
1,1,2,2-Tetrachloroethane 013 U 012U 01U 0.09 U 012U 0.09 U 011U 01U 0.08 U 011U 0.12 U 012U 0.08 U 037 U 0.08 U 0.08 U 0.08 U 0.84 U 0.96 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 0.09 J 0.07 J 0.07 J 0.07 J 0.06 J 0.08 0.08 J 0.07 J 0.07 J 0.07 J 0.07 J 0.07 J 0.08 0.08 J 0.071 J 0.075 J 0.068 J 0.84 U 0.96 U
1,1,2-Trichloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.08 U 0.08 U 0.08 U 0.84 U 0.96 U
1,1-Dichloroethane 021U 02U 0.17 U 0.17 U 02U 0.15 U 0.19 U 0.17 U 0.15 U 0.18 U 02U 02U 0.15 U 0.63 U 0.08 U 0.08 U 0.08 U 0.84 U 0.96 U
1,1-Dichloroethene 0.22 U 021U 0.18 U 0.17 U 021U 0.16 U 0.19 U 0.18 U 0.15 U 0.19 U 021U 021U 0.15 U 0.64 U 0.08 U 0.08 U 0.08 U 0.84 U 0.96 U
1,2,4-Trichlorobenzene 0.12 U 011U 0.09 U 0.09 U 011U 0.08 U 01U 0.09 U 0.08 U 0.09 U 011U 011U 0.08 U 0.34 U 04U 04U 04U 34U 38U
1,2,4-Trimethylbenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.066 J 0.027 J 0.059 J 3.8 2.2
1,2-Dibromoethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.08 U 0.08 U 0.08 U 0.84 U 0.96 U
1,2-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.08 U 0.08 U 0.08 U 0.84 U 0.96 U
1,2-Dichloroethane 021U 02U 0.17 U 0.17 U 02U 0.15 U 0.19 U 0.17 U 0.01J 0.18 U 02U 0.09 J 0.06 J 0.63 U 0.08 U 0.023 J 0.021 J 0.84 U 0.96 U
1,2-Dichloropropane 019 U 0.18 U 0.15 U 0.15 U 0.18 U 013 U 017 U 0.15 U 0.13 U 0.16 U 0.18 U 0.18 U 0.13 U 0.55 U 0.08 U 0.08 U 0.08 U 0.84 U 0.96 U
1,2-Dichlorotetrafluoroethane (Freon-114) NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.021 J 0.022 J 0.021 J 0.84 U 0.96 U
1,3,5-Trimethylbenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.08 U 0.08 U 0.08 U 0.94 0.55 J
1,3-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.08 U 0.089 0.08 U 0.84 U 0.96 U
1,4-Dichlorobenzene 33 0.02 J 0.02 J 120 0.14 U 01U 0.13 U 0.01J 0.02 J 0.03 J 0.02 J 0.02 J 0.04 J 0.42 U 0.23 0.085 0.38 0.84 U 0.96 U
2-Butanone 1.3 6.7 1.1 0.72 042 J 0.75 1.2 0.89 0.55 0.56 0.96 1 1.4 23 NA NA NA NA NA
2-Hexanone 0.14 J 0.06 J 012 J 0.08 J 0.05 J 0.11J 0.26 0.05 J 0.15 U 0.04 J 0.06 J 02U 0.27 0.62 U NA NA NA NA NA
4-Methyl-2-pentanone 22 02U 0.04 J 0.39 1.1 0.7 0.43 0.08 J 0.13 J 0.12 J 0.03 J 0.35 0.06 J 0.08 J NA NA NA NA NA
Acetone 22 24 10 8.3 5 9.8 13 8.7 12 14 10 26 22 24 NA NA NA NA NA
Benzene 0.29 0.23 J 0.21J 0.18 J 0.15 J 0.18 J 0.19 J 0.22 J 0.24 0.21J 0.21J 0.26 0.98 1.4 0.16 0.15 0.13 1.2 1.5
Benzyl chloride NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.16 U 0.16 U 0.16 U 0.84 U 0.96 U
Bromodichloromethane 0.13 U 0.12 U 011U 01U 0.12 U 0.09 U 011U 011U 0.08 U 011U 0.12 U 0.03 J 0.08 U 0.38 U NA NA NA NA NA
Bromoform NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromomethane 022 U 021U 0.18 U 0.17 U 021U 0.16 U 02U 0.18 U 0.15 U 0.19 U 021U 021U 0.15 U 0.66 U 0.08 U 0.08 U 0.08 U 0.84 U 0.96 U
Carbon disulfide 0.55 U 0.53 U 045U 043 U 0.52 U 04U 049 U 045U 0.38 U 047 U 0.52 U 0.13 J 0.14 J 0.34 J NA NA NA NA NA
Carbon tetrachloride 0.08 J 0.05J 0.04 J 0.05J 0.06 J 0.07 J 0.07 J 0.07 J 0.07 J 0.07 J 0.05J 0.07 J 0.11 0.14 J 0.083 0.088 0.082 0.069 J 0.96 U
Chlorobenzene 0.19 U 0.18 U 0.15 U 0.15 U 0.18 U 0.13 U 017 U 0.15 U 0.13 U 0.16 U 0.18 U 0.18 U 0.13 U 0.55 U 0.08 U 0.08 U 0.08 U 0.84 U 0.96 U
Chloroethane 0.33 U 0.31 U 0.27 U 0.26 U 0.31 U 024 U 0.29 U 027 U 023 U 0.28 U 031U 0.31 U 0.23 U 0.97 U 0.08 U 0.08 U 0.08 U 0.84 U 0.96 U
Chloroform 0.36 017 U 0.14 U 0.02 J 017 U 0.02 J 0.02 J 0.05 J 0.07 J 0.03 J 017 U 0.71 0.29 0.31J 0.42 0.78 0.73 0.68 J 1.8
Chloromethane 022 J 0.13 J 0.18 J 0.18 J 0.18 J 0.21J 022 J 0.48 0.47 0.36 0.18 J 0.27 J 0.22 J 0.81J 0.68 0.84 0.78 34U 38U
cis-1,2-Dichloroethene 022 U 021U 0.18 U 0.05 J 021U 0.16 U 0.19 U 0.18 U 015U 019 U 021U 021U 0.15 U 0.64 U 0.08 U 0.08 U 0.08 U 0.84 U 0.96 U
cis-1,3-Dichloropropene NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.08 U 0.08 U 0.08 U 0.84 U 0.96 U
Cyclohexane 05U 048 U 0.25J 0.39 U 047 U 0.36 U 045U 041U 0.07 J 043 U 0.24 J 047 U 0.83 1.6 NA NA NA NA NA
Dibromochloromethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dichlorodifluoromethane (Freon-12) 3 2 0.64 1.2 0.52 0.59 0.54 0.52 0.53 0.54 0.67 0.52 9.1 10 0.52 0.53 0.5 0.46 J 0.48 J
Ethylbenzene 0.11J 0.05 J 0.14 J 0.04 J 0.02 J 0.04 J 0.03 J 0.04 J 0.04 J 0.05 J 0.13 J 012 J 0.15 0.21J 0.054 J 0.072 J 0.072 J 1.1 0.86 J
Hexachlorobutadiene NA NA NA NA NA NA NA NA NA NA NA NA NA NA 04U 04U 04U 34U 38U
Isopropylbenzene 0.18 U 0.17 U 0.14 U 0.14 U 0.17 U 0.13 U 0.16 U 0.14 U 0.12 U 0.15 U 0.17 U 017 U 0.02 J 052 U NA NA NA NA NA
m- and p-Xylene 0.31J 0.19 J 0.47 0.1J 0.07 J 0.12 J 0.09 J 012 J 0.11J 0.14 J 0.41 1.2 0.38 0.57 J 0.14 0.16 0.17 4.4 3
Methylene chloride 0.08 J 0.21J 0.08 J 0.06 J 0.83 0.33 0.38 0.07 J 0.08 J 0.07 J 0.23 U 02J 0.14 J 0.19 J 0.26 B 0.59 B 0.17 JB 0.15 J 0.96 U
Methyl-tert-butyl ether (MTBE) 0.24 U 0.23 U 02U 0.19 U 0.23 U 0.17 U 021U 02U 017 U 02U 023 U 0.23 U 017 U 0.71 U NA NA NA NA NA
o-Xylene 0.11J 0.07 J 0.2 0.03 J 0.02 J 0.04 J 0.03 J 0.04 J 0.04 J 0.05 J 0.17 J 01J 0.14 0.21J 0.05 J 0.056 J 0.068 J 2 1.3
Styrene 0.03 J 0.04 J 0.18 0.03 J 0.02 J 0.02 J 0.04 J 0.06 J 0.05 J 0.06 J 0.13J 0.11J 0.29 0.29 J 0.08 U 0.08 U 0.039 J 0.84 U 0.96 U
Tetrachloroethene 7.6 21 46 5.9 0.1J 0.67 J 0.03 J 0.32 0.29 0.07 J 72 0.03 J 0.02 J 0.38 U 0.15 0.47 0.4 0.84 U 0.96 U
Toluene 1.9 0.43 1.2 1.3 0.49 0.36 0.58 0.95 0.96 0.42 11 0.69 3.7 3.7 0.33 0.44 0.38 4.6 4.2
trans-1,2-Dichloroethene 022U 021U 0.18 U 0.17 U 021U 0.16 U 0.19 U 0.18 U 0.15U 0.19 U 021U 021U 0.15 U 0.64 U NA NA NA NA NA
trans-1,3-Dichloropropene NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.08 U 0.08 U 0.08 U 0.84 U 0.96 U
Trichloroethene 0.04 J 0.15 U 0.05 J 0.03 J 0.04 J 012 U 0.14 U 0.13 U 011 U 0.14 U 0.06 J 0.04 J 011U 0.13 J 0.04 U 0.022 J 0.04 U 0.84 U 0.96 U
Trichlorofluoromethane(Freon-11) 0.28 0.27 0.24 0.21 0.21 0.27 0.26 0.26 0.26 0.25 0.25 0.29 5 4.4 0.28 0.36 0.24 024 J 0.24 J
Vinyl chloride 0.34 U 0.32 U 0.28 U 0.26 U 0.32 U 0.24 U 0.3 U 0.28 U 0.23 U 0.29 U 0.32 U 0.32 U 0.03 J 1U 0.08 U 0.08 U 0.08 U 0.84 U 0.96 U
Notes:

NA - Not analyzed

B - Analyte not detected above the level reported in
blanks

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

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

ppbv - Parts per billion volume
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CTO-092
MCB CamLej - Mainside
Phase Il Outdoor Air Raw Analytical Results

February 2010/May 2010

Station ID IR88-0OA01 LCH4015-OA03 UST820-0OA04 IR88-OA06 SWMU360-OA04
Sample ID IR88-OA01-10A LCH4015-OA03-10A | LCH4015-OA03D-10A | UST820-OA04-10A IR88-0OA06-10B | SWMU360-OA04-10B
Sample Date 01/30/10 01/29/10 01/29/10 02/01/10 4/21/10 5/21/10
Chemical Name

Volatile Organic Compounds (ppbv)

1,1,1-Trichloroethane 0.14 U 0.14 U 015U 0.16 U 0.08 U 0.83 U
1,1,2,2-Tetrachloroethane 0.11 U 0.11 U 0.12 U 0.13 U 0.08 U 0.83 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 0.09 J 0.07 J 0.07 J 0.07 J 0.07 J 0.83 U
1,1,2-Trichloroethane NA NA NA NA 0.08 U 0.83 U
1,1-Dichloroethane 0.19 U 0.19 U 02U 022 U 0.08 U 0.83 U
1,1-Dichloroethene 0.19 U 02U 0.21 U 022 U 0.08 U 0.83 U
1,2,4-Trichlorobenzene 01U 0.11 U 0.11 U 0.12 U 04U 33U
1,2,4-Trimethylbenzene NA NA NA NA 0.05J 0.16 J
1,2-Dichloroethane 0.19 U 0.19 U 02U 022 U 0.08 U 0.83 U
1,2-Dichlorobenzene NA NA NA NA 0.08 U 0.83 U
1,2-Dichloroethane NA NA NA NA 0.08 U 0.83 U
1,2-Dichloropropane 0.16 U 0.17 U 0.18 U 0.19 U 0.08 U 0.83 U
1,2-Dichlorotetrafluoroethane (Freon-114) NA NA NA NA 0.023 J 0.83 U
1,3,5-Trimethylbenzene NA NA NA NA 0.08 U 0.83 U
1,3-Dichlorobenzene NA NA NA NA 0.08 U 0.83 U
1,4-Dichlorobenzene 0.13 U 0.13 U 0.14 U 0.15 U 0.08 U 0.83 U
2-Butanone 0.74 0.57 0.61 041J NA NA
2-Hexanone 0.1J 019 U 02U 0.04 J NA NA
4-Methyl-2-pentanone 0.04 J 019 U 0.2U 0.04 J NA NA
IAcetone 7 4.1 4.9 29J NA NA
Benzene 0.19 J 02J 02J 0.19J 0.13 0.71 J
Benzyl chloride NA NA NA NA 0.16 U 0.83 U
Bromodichloromethane 011U 012 U 012 U 013 U NA NA
Bromomethane 02U 02U 0.21 U 0.23 U 0.014 J 0.83 U
Carbon disulfide 049 U 05U 0.53 U 0.57 U NA NA
Carbon tetrachloride 0.06 J 0.07 J 0.07 J 0.06 J 0.077 J 0.83 U
Chlorobenzene 0.17 U 0.17 U 0.18 U 0.19 U 0.08 U 0.83 U
Chloroethane 0.29 U 03U 0.31 U 0.34 U 0.08 U 0.83 U
Chloroform 0.16 U 0.02 J 0.02 J 0.18 U 0.021 J 0.83 U
Chloromethane 0.12 J 0.21J 0.29 J 012 J 0.58 33U
cis-1,2-Dichloroethene 0.19 U 02U 0.21 U 022 U 0.08 U 0.83 U
cis-1,3-Dichloropropene NA NA NA NA 0.08 U 0.83 U
Cyclohexane 0.44 U 0.46 U 0.48 U 051U NA NA
Dichlorodifluoromethane (Freon-12) 0.49 0.52 0.53 0.45 0.5 0.48 J
Ethylbenzene 0.04 J 0.03 J 0.03 J 0.02J 0.038 J 0.83 U
Hexachlorobutadiene NA NA NA NA 04U 33U
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CTO-092
MCB CamLej - Mainside
Phase Il Outdoor Air Raw Analytical Results

February 2010/May 2010
Station ID IR88-OA01 LCH4015-OA03 UST820-0OA04 IR88-OA06 SWMU360-OA04
Sample ID IR88-OA01-10A LCH4015-OA03-10A | LCH4015-OA03D-10A | UST820-OA04-10A IR88-OA06-10B | SWMU360-OA04-10B
Sample Date 01/30/10 01/29/10 01/29/10 02/01/10 4/21/10 5/21/10
Chemical Name
Isopropylbenzene 0.15 U 0.16 U 017 U 0.18 U NA NA
m- and p-Xylene 0.13 J 0.12 J 0.12 J 0.06 J 0.13 02J
Methylene chloride 0.07 J 0.07 J 0.06 J 0.06 J 0.16 JB 0.83 U
Methyl-tert-butyl ether (MTBE) 0.21 U 022 U 0.23 U 0.25 U NA NA
0-Xylene 0.04 J 0.03 J 0.03J 02U 0.045 J 0.1J
Styrene 0.02 J 0.18 U 0.19 U 021U 0.08 U 0.83 U
Tetrachloroethene 0.01J 0.12 U 0.12 U 0.13 U 0.08 U 0.83 U
Toluene 0.51 0.33 0.37 0.25 0.23 0.64 J
trans-1,2-Dichloroethene 0.19 U 02U 021U 022 U NA NA
trans-1,3-Dichloropropene NA NA NA NA 0.08 U 0.83 U
Trichloroethene 0.14 U 0.15 U 0.15 U 0.16 U 0.04 U 0.83 U
Trichlorofluoromethane(Freon-11) 0.26 0.25 0.24 0.22 0.24 0.25 J
inyl chloride 0.3 U 0.31 U 0.32 U 0.35 U 0.08 U 0.83 U
Notes:

B - Analyte not detected above the level reported in
blanks

NA - Not analyzed

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

U - The material was analyzed for, but not detected

ppbv - parts per billion volume
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CTO-092

MCB CamLej - Mainside

Phase Il Susblab Soil Gas Raw Analytical Results
February 2010/May 2010

Station ID IR88-SG05 IR88-SG06 IR88-SG07 IR88-SG08 IR88-SG13 IR88-SG14 IR88-SG15 IR88-SG16 IR88-SG17 IR88-SG18 IR88-SG19 IR88-SG20 LCH4015-SG02 LCH4015-SG23 SWMU360-SG09
Sample ID IR88-SG05-10A | IR88-SG06-10A | IR88-SG06D-10A | IR88-SGO7-10A | IR88-SG08-10A | IR88-SG13-10A | IR88-SG14-10A | IR88-SG15-10A | IR88-SG16-10A | IR88-SG17-10A | IR88-SG18-10A | IR88-SG19-10A | IR88-SG20-10A | LCH4015-SG02-10A | LCH4015-SG23-10A | SWMU360-SG09-10A
Sample Date 02/08/10 01/31/10 01/31/10 02/11/10 02/11/10 02/08/10 01/30/10 01/30/10 01/30/10 02/03/10 02/12/10 01/30/10 01/30/10 02/14/10 01/29/10 02/09/10
Chemical Name

Volatile Organic Compounds (ppbv)

1,1,1-Trichloroethane 180 U 210 U 200 U 0.43 U 0.44 U 4,300 U 22U 044 U 16U 230 U 041U 51U 15U 0.46 U 042 U 0.44 U
1,1,2,2-Tetrachloroethane 140 U 170 U 160 U 0.34 U 0.35 U 3,400 U 1.7U 0.35 U 13U 180 U 0.32 U 41U 12U 0.37 U 0.33 U 0.35 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 130 U 150 U 140 U 0.07 J 0.07 J 3,000 U 15U 0.08 J 11U 160 U 0.09 J 37U 1U 0.07 J 0.07 J 0.11J
1,1,2-Trichloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane 240 U 280 U 270 U 0.58 U 06 U 5,700 U 29U 0.59 U 22U 300 U 0.55 U 69U 2U 0.62 U 0.57 U 0.6 U
1,1-Dichloroethene 240 U 290 U 270 U 0.59 U 0.61 U 5,900 U 3U 0.61 U 22U 310 U 0.56 U 71U 2U 0.63 U 0.58 U 0.61 U
1,2,4-Trichlorobenzene 130 U 150 U 150 U 032U 0.33 U 3,100 U 1.6 U 0.32 U 12U 170 U 0.07 J 38U 1.1U 0.34 U 0.31 U 0.33 U
1,2,4-Trimethylbenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromoethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloroethane 240 U 280 U 270 U 0.58 U 06 U 5,700 U 29U 0.59 U 22U 300 U 0.55 U 69U 2U 0.62 U 0.57 U 06 U
1,2-Dichloropropane 210 U 250 U 230 U 051U 0.52 U 5,000 U 26U 0.52 U 19U 270 U 0.48 U 6.1U 1.7 U 0.54 U 05U 0.52 U
1,2-Dichlorotetrafluoroethane (Freon-114) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,3,5-Trimethylbenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene 160 U 190 U 180 U 039 U 04U 3,900 U 2U 04U 15U 200 U 0.52 47U 1.3 U 0.08 J 0.08 J 0.07 J
2-Butanone 660 U 770 U 730 U 3.9 9 16,000 U 8 U 1.7 6 U 830 U 3.3 19U 54U 1.1J 10 1.9
2-Hexanone 240 U 280 U 260 U 0.43J 1.4 5,700 U 29U 0.23 J 21U 300 U 0.54 U 6.8 U 19U 0.61 U 0.41J 0.25J
4-Methyl-2-pentanone 240 U 280 U 260 U 0.15J 0.38 J 5,700 U 29U 0.59 U 21U 300 U 05J 6.8 U 19U 0.61 U 0.27 J 0.59 U
[Acetone 4,100 U 4,800 U 4,500 U 15 28 98,000 U 50 U 23 8J 5,200 U 160 120 U 6.8 J 11 100 76J
Benzene 300 U 120 J 340 U 0.73 U 0.76 U 7,300 U 37U 0.75 U 28U 390 U 0.35 J 88U 25U 0.79 U 0.14 J 0.76 U
Benzyl chloride NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromodichloromethane 140 U 170 U 160 U 035U 0.36 U 3,500 U 1.8 U 0.36 U 13U 180 U 0.33 U 42U 12U 0.06 J 0.08 J 0.36 U
Bromomethane 250 U 290 U 280 U 06U 0.62 U 6,000 U 3U 0.62 U 23U 320 U 0.57 U 72U 2U 0.65 U 0.59 U 0.62 U
Carbon disulfide 620 U 730 U 690 U 15U 16U 15,000 U 1.7J 25 57U 790 U 05J 18 U 51U 03J 1J 16U
Carbon tetrachloride 150 U 180 U 170 U 0.05J 0.06 J 3,700 U 19U 0.38 U 14U 200 U 0.35 U 45U 1.3 U 0.06 J 0.36 U 0.38 U
Chlorobenzene 210 U 250 U 230 U 051U 0.52 U 5,000 U 26U 0.52 U 19U 270 U 0.48 U 6.1U 1.7U 0.55 U 05U 0.52 U
Chloroethane 370 U 430 U 410 U 0.89 U 091U 8,800 U 45U 0.34 J 33U 470 U 0.81J 11U 3U 0.95 U 027 J 0.23J
Chloroform 200 U 230 U 220 U 0.48 U 0.18 J 4,800 U 14J 024 J 18U 250 U 045 U 57U 1.6 U 8.7 50 2
Chloromethane 470 U 550 U 520 U 11U 12U 11,000 U 57U 0.57 J 43U 600 U 0.86 J 14U 38U 0.45 J 03J 12U
cis-1,2-Dichloroethene 240 U 290 U 270 U 0.59 U 0.61 U 5,900 U 11 13 32 310 U 0.56 U 110 37 0.63 U 0.58 U 0.61 U
cis-1,3-Dichloropropene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyclohexane 560 U 150 J 630 U 14U 14U 13,000 U 69U 14U 51U 710 U 13U 16 U 46 U 15U 13U 14U
Dichlorodifluoromethane (Freon-12) 200 U 230 U 220 U 0.52 0.49 4,700 U 24 U 049 U 0.56 J 250 U 0.52 57U 043 J 0.62 0.54 57
Ethylbenzene 220 U 260 U 250 U 0.54 U 0.56 U 5,300 U 27U 0.55 U 2U 280 U 3.7 6.4 U 1.8 U 0.35J 0.15 J 0.56 U
Hexachlorobutadiene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Isopropylbenzene 200 U 230 U 220 U 0.48 U 0.49 U 4,700 U 24 U 049 U 18U 250 U 0.86 57U 1.6 U 0.13 J 0.12 J 0.49 U
m- and p-Xylene 450 U 530 U 500 U 0.19 J 11U 11,000 U 54U 11U 41U 570 U 54 13U 37U 13 0.79 J 0.29 J
Methylene chloride 280 U 330 U 310 U 0.21J 0.69 U 6,700 U 34U 0.69 U 25U 350 U 0.12 J 81U 23U 0.72 U 0.11J 0.69 U
Methyl-tert-butyl ether (MTBE) 270 U 320 U 300 U 0.65 U 0.67 U 6,400 U 33U 0.67 U 24U 340 U 0.61 U 78 U 22U 0.7 U 0.63 U 0.67 U
o-Xylene 220 U 260 U 250 U 0.08 J 0.56 U 5,300 U 27U 0.55 U 2U 280 U 22 6.4 U 1.8 U 4.7 0.53 0.12 J
Styrene 230 U 270 U 250 U 0.55 U 0.57 U 5,500 U 28U 0.56 U 21U 290 U 0.77 6.6 U 1.9 U 0.59 U 0.06 J 0.57 U
Tetrachloroethene 37,000 32,000 30,000 62 11 580,000 330 73 5 32,000 21 15J 0.76 J 0.76 0.16 J 32
Toluene 260 U 480 290 U 0.15J 0.11J 6,200 U 31U 0.29 J 0.55 J 330 U 1.4 74 U 21U 0.39 J 0.37 J 0.16 J
trans-1,2-Dichloroethene 240 U 290 U 270 U 0.59 U 0.61 U 5,900 U 3U 0.61 U 22U 310 U 0.56 U 71U 2U 0.63 U 0.58 U 0.61 U
trans-1,3-Dichloropropene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethene 180 U 210 U 200 U 0.44 U 045U 1,200 J 91 94 240 230 U 041U 1,000 280 0.56 0.69 043 J
Trichlorofluoromethane(Freon-11) 170 U 200 U 190 U 0.23J 0.23J 4,100 U 21U 0.31J 16U 220 U 0.24 J 5U 14U 0.25J 0.32 J 90
Vinyl chloride 380 U 450 U 420 U 091U 0.94 U 9,100 U 4.6 U 0.94 U 34U 480 U 0.87 U 11U 31U 0.98 U 0.9 U 0.94 U
Notes:

NA - Not analyzed

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

precise
U - The material was analyzed for, but not detected
ppbv - Parts per billion volume
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CTO-092

MCB CamLej - Mainside

Phase Il Susblab Soil Gas Raw Analytical Results
February 2010/May 2010

Station ID SWMU360-SG10 SWMU360-SG11 SWMU360-SG12 SWMU360-SG20 SWMU360-SG21 SWMU360-SG22 UST820-SG03 UST820-SG04 IR88-SG19 IR88-SG20 SWMU360-SG20

Sample ID SWMU360-SG10-10A | SWMU360-SG11-10A [ SWMU360-SG12-10A | SWMU360-SG20-10A | SWMU360-SG21-10A | SWMU360-SG22-10A | UST820-SG03-10A | UST820-SG04-10A | IR88-SG19-10B | IR88-SG20-10B | IR88-SG20D-10B [SWMU360-SG20-10 SWMU360-SG20D-10B
Sample Date 02/09/10 02/09/10 02/09/10 02/10/10 02/10/10 02/10/10 02/08/10 02/08/10 4/20/10 4/20/10 4/20/10 5/20/10 5/20/10
Chemical Name

Volatile Organic Compounds (ppbv)

1,1,1-Trichloroethane 04U 042 U 04U 44 U 044 U 0.22J 11U 1.7 U 2U 2U 2U 45U 29 U
1,1,2,2-Tetrachloroethane 0.32 U 0.34 U 0.32 U 35U 0.35 U 0.34 U 0.84 U 1.3 U 2U 2U 2U 45 U 29 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 0.12 J 03U 0.06 J 31U 0.31 U 031U 0.75 U 12U 2U 2U 2U 45 U 29 U
1,1,2-Trichloroethane NA NA NA NA NA NA NA NA 2U 2U 2U 45 U 29 U
1,1-Dichloroethane 0.54 U 0.57 U 0.54 U 59 U 0.59 U 0.58 U 14U 23U 2U 2U 2U 45 U 29 U
1,1-Dichloroethene 0.55 U 0.58 U 0.56 U 61U 06U 0.59 U 14U 23U 2U 2U 2U 45 U 29 U
1,2,4-Trichlorobenzene 029 U 0.31 U 03U 52J 032U 0.32 U 0.77 U 12U 10U 10U 10U 180 U 120 U
1,2,4-Trimethylbenzene NA NA NA NA NA NA NA NA 2U 2U 2U 45 U 29 U
1,2-Dibromoethane NA NA NA NA NA NA NA NA 2U 2U 2U 45 U 29 U
1,2-Dichlorobenzene NA NA NA NA NA NA NA NA 2U 2U 2U 45 U 29 U
1,2-Dichloroethane 0.54 U 0.57 U 0.54 U 59 U 0.59 U 0.58 U 14U 23U 2U 2U 2U 45 U 29 U
1,2-Dichloropropane 047 U 05U 048 U 52 U 0.51 U 0.51 U 12U 2U 2U 2U 2U 45 U 29 U
1,2-Dichlorotetrafluoroethane (Freon-114) NA NA NA NA NA NA NA NA 2U 2U 2U 45 U 29 U
1,3,5-Trimethylbenzene NA NA NA NA NA NA NA NA 2U 2U 2U 45 U 29 U
1,3-Dichlorobenzene NA NA NA NA NA NA NA NA 2U 2U 2U 45U 29 U
1,4-Dichlorobenzene 0.14 J 0.38 U 0.37 U 40U 04U 0.39 U 0.95 U 15U 2U 2U 2U 45U 29 U
2-Butanone 0.92 J 21 1.8 160 U 1.1J 25 32J 16J NA NA NA NA NA
2-Hexanone 0.17 J 0.38 J 022 J 59 U 0.18 J 044 J 0.35 J 22U NA NA NA NA NA
4-Methyl-2-pentanone 0.53 U 0.13 J 0.54 U 59 U 0.58 U 0.11J 14U 22U NA NA NA NA NA
[Acetone 20 76J 14 1,000 U 10U 9.5 36 9.1J NA NA NA NA NA
Benzene 0.69 U 0.62 J 1.2 75 U 0.17 J 0.23 J 0.36 J 0.44 J 2U 2U 2U 45U 29 U
Benzyl chloride NA NA NA NA NA NA NA NA 4U 4U 4U 45U 29 U
Bromodichloromethane 0.33 U 0.35 U 0.33 U 36 U 0.35 U 0.35 U 0.86 U 14U NA NA NA NA NA
Bromomethane 0.56 U 06U 0.57 U 62 U 0.61 U 06U 15U 24U 2U 2U 2U 45 U 29 U
Carbon disulfide 14U 15U 042 J 150 U 15U 15U 37U 1J NA NA NA NA NA
Carbon tetrachloride 0.05 J 0.37 U 035U 38 U 0.38 U 0.37 U 0.91 U 15U 2U 2U 2U 45U 29 U
Chlorobenzene 048 U 05U 0.48 U 52 U 0.52 U 051U 12U 2U 2U 2U 2U 45 U 29 U
Chloroethane 0.83 U 0.39J 0.83 U 91U 0.38 J 1.3 22U 35U 2U 2U 2U 45 U 29 U
Chloroform 1 0.47 U 0.33 J 49 U 0.23 J 0.05J 0.18 J 19U 2U 2U 2U 45 U 29 U
Chloromethane 11U 11U 11U 120 U 12U 042 J 0.64 J 1.3J 5U 5U 5U 180 U 120 U
cis-1,2-Dichloroethene 0.55 U 0.58 U 0.56 U 61U 06U 0.59 U 14U 23U 2U 2U 2U 45 U 29 U
cis-1,3-Dichloropropene NA NA NA NA NA NA NA NA 2U 2U 2U 45 U 29 U
Cyclohexane 13U 13U 0.78 J 140 U 0.29 J 14U 151J 53U NA NA NA NA NA
Dichlorodifluoromethane (Freon-12) 52 0.52 1.8 49 U 0.56 0.69 500 760 2U 2U 2U 45 U 29 U
Ethylbenzene 0.09 J 0.31J 0.78 55 U 0.07 J 0.54 U 022 J 21U 2U 2U 2U 45 U 29 U
Hexachlorobutadiene NA NA NA NA NA NA NA NA 10U 10U 10U 180 U 120 U
Isopropylbenzene 045 U 0.47 U 0.05J 49 U 0.48 U 0.48 U 12U 19U NA NA NA NA NA
m- and p-Xylene 0.46 J 1.2 2.8 110 U 0.18 J 0.17 J 0.56 J 42U 2U 2U 2U 45 U 29 U
Methylene chloride 0.63 U 0.67 U 0.63 U 69 U 0.68 U 0.67 U 0.26 J 26U 0.92 J 0.92 J 0.96 J 45 U 29 U
Methyl-tert-butyl ether (MTBE) 061U 0.64 U 0.61 U 67 U 0.66 U 0.65 U 16U 25U NA NA NA NA NA
o-Xylene 0.15J 0.44 J 0.89 55 U 0.08 J 0.07 J 024 J 21U 2U 2U 2U 45 U 29 U
Styrene 0.51 U 0.54 U 0.52 U 56 U 0.13 J 0.55 U 0.39 J 21U 2U 2U 2U 45 U 29 U
Tetrachloroethene 32 24 49 8,700 54 230 63 180 2U 0.49 J 2U 12,000 10,000
Toluene 03J 0.88 3.1 9.3J 1.4 03J 7.4 0.44 J 2U 2U 0.86 J 45 U 3.2J
trans-1,2-Dichloroethene 0.55 U 0.58 U 0.56 U 61U 06U 0.59 U 14U 23U NA NA NA NA NA
trans-1,3-Dichloropropene NA NA NA NA NA NA NA NA 2U 2U 2U 45 U 29 U
Trichloroethene 041U 0.05J 0.07 J 25J 24 03J 11U 0.25J 2U 2U 2U 43 J 36
Trichlorofluoromethane(Freon-11) 69 0.15 J 1.6 43 U 0.19 J 0.25J 25 1.8 0.53 J 0.27 J 0.31J 45 U 29 U
Vinyl chloride 0.86 U 0.91 U 0.86 U 94 U 0.93 U 091 U 22U 36U 2U 2U 2U 45 U 29 U
Notes:

NA - Not analyzed

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

precise
U - The material was analyzed for, but not detected
ppbv - Parts per billion volume
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CTO-092
Phase Il Shallow Soil Vapor Raw Analytical Results
MCB CamLej - Mainside

February 2010

Station ID IR88-1S15 IR88-1S17 IR88-1S19 IR88-1S20
Sample ID IR88-1S15-SV-5-6-10A IR88-1S17-SV-5-6-10A IR88-1S19-SVD-5-6-10A IR88-1S19-SV-5-6-10A | IR88-1S20-SV-5-6-10A
Sample Date 02/16/10 02/15/10 02/15/10 02/15/10 02/15/10
Chemical Name

Volatile Organic Compounds (ppbv)

1,1,1-Trichloroethane 520 U 500 U 56 U 52 U 520 U
1,1,2,2-Tetrachloroethane 420 U 400 U 44 U 42 U 420 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 370 U 360 U 40 U 37U 370 U
1,1-Dichloroethane 700 U 670 U 75 U 70 U 700 U
1,1-Dichloroethene 720 U 690 U 77 U 72 U 720 U
1,2,4-Trichlorobenzene 380 U 370 U 41 U 38 U 380 U
1,2-Dichloroethane 700 U 670 U 75 U 70 U 700 U
1,2-Dichloropropane 620 U 590 U 66 U 62 U 620 U
1,4-Dichlorobenzene 470 U 450 U 51U 47 U 470 U
2-Butanone 1,900 U 1,800 U 210 U 190 U 1,900 U
2-Hexanone 700 U 670 U 74 U 70 U 700 U
4-Methyl-2-pentanone 700 U 670 U 74 U 70 U 700 U
Acetone 12,000 U 11,000 U 1,300 U 1,200 U 12,000 U
Benzene 890 U 850 U 96 U 89 U 890 U
Bromodichloromethane 430 U 410 U 46 U 43 U 430 U
Bromomethane 730 U 700 U 79 U 73 U 730 U
Carbon disulfide 1,800 U 1,800 U 200 U 180 U 1,800 U
Carbon tetrachloride 450 U 430 U 49 U 45 U 450 U
Chlorobenzene 620 U 590 U 66 U 62 U 620 U
Chloroethane 1,100 U 1,000 U 120 U 110 U 1,100 U
Chloroform 580 U 560 U 62 U 58 U 580 U
Chloromethane 1,400 U 1,300 U 150 U 140 U 1,400 U
cis-1,2-Dichloroethene 720 U 690 U 77 U 72 U 720 U
Cyclohexane 1,700 U 1,600 U 180 U 170 U 1,700 U
Dichlorodifluoromethane (Freon-12) 580 U 550 U 62 U 58 U 580 U
Ethylbenzene 660 U 630 U 70 U 66 U 660 U
Isopropylbenzene 580 U 550 U 62 U 58 U 580 U
m- and p-Xylene 1,300 U 1,300 U 140 U 130 U 1,300 U
Methylene chloride 820 U 780 U 88 U 82 U 820 U
Methyl-tert-butyl ether (MTBE) 790 U 760 U 85U 79 U 790 U
0-Xylene 660 U 630 U 70 U 66 U 660 U
Styrene 670 U 640 U 72 U 67 U 670 U
Tetrachloroethene 69,000 70,000 8,900 7,800 64,000
Toluene 760 U 540 J 27 J 21 J 100 J
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CTO-092
Phase Il Shallow Soil Vapor Raw Analytical Results
MCB CamLej - Mainside

February 2010

Station ID IR88-1S15 IR88-1S17 IR88-1S19 IR88-1S20
Sample ID IR88-1S15-SV-5-6-10A IR88-1S17-SV-5-6-10A IR88-1S19-SVD-5-6-10A IR88-1S19-SV-5-6-10A | IR88-1S20-SV-5-6-10A
Sample Date 02/16/10 02/15/10 02/15/10 02/15/10 02/15/10
Chemical Name

trans-1,2-Dichloroethene 720 U 690 U 77 U 72 U 720 U
Trichloroethene 530 U 180 J 8.1J 75J 530 U
Trichlorofluoromethane(Freon-11) 510 U 490 U 54 U 51U 510 U

Vinyl chloride 1,100 U 1,100 U 120 U 110 U 1,100 U
Notes:

NA - Not analyzed

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

U - The material was analyzed for, but not detected

ppbv - parts per billion volume
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Appendix V2-F
Industrial Hygiene Survey for Indoor Air Quality
(IAQ) of PMO Buildings #43, 3B, and HP-57




DEPARTMENT OF THE NAVY
NAVAL HOSPITAL
100 BREWSTER BLVD

CAMP LEJEUNE, NORTH CAROLINA 28547-2538
IN REPLY REFER TOD

6260.125
06SF/10-44-1258
12 Apr 2010

From: Commanding Cfficer, Naval Hospital, Camp Lejeune
To: Commanding Cfficer, Marine Corps Base, Camp Lejeune
Attn: AC/S, Department of Public Safety

Subj: INDUSTRIAL HYGIENE SURVEY FOR INDOOR AIR QUALITY (IAQ) OF
PMO BLDGS# 43, 3B and HP-57

Ref: {a) E-mail memo EMD Prederick Cone/DPH Mz. G. Smith
of 07 Apr 10
(b} Mtg btw MCO, Co/Is&E/NHCL, DPH/IH DEPT{06SF) on 08
Apr 10
{c} 29 CFR 191C.100C0 (198%-1992 Standard)

Encl: (1) Personal Air Sampling Summary Sheet

1. INTRODUCTION. O©On 07 April 2010, the Directorate for Public
Health, Industrial Hygiene Department, responded to a regquest to
evaluate an indoor air quality (IAQ)} issue per references (a} and (b).
Marine Corps Base (MCRBR) Environmental Management Department (EMD) has
been conducting a base-wide evaluation to determine if a vapor
intrusion pathway is significant at buildings overlying areas impacted
by volatile organic chemicals (VOCs), historically used by a dry
cleaning facility. Buildings surrounding the location of the former
Base dry cleaning facility (Bldg. 25) were sampled where dry cleaning
operations began in the 1940s and ceased in January 2004. These
preliminary indcor environmental air sampling results for
Tetrachlorcethylene, also known as Perchloroethylene (PCE), exceeded
risk-based screening levels based on Envirommental Protection Agency'’s
(EPA’s) acceptable target risk range {0.12-.072 parts per
millien/velume {ppmv) for PCE. Subsequently, the Industrial Hygiene
Department was asked to conduct personal and area sampling to evaluate
potential, hazards according to Occupational Safety and Health (CSHA)

standards.
2. GENERAL FINDINGS/COMMENTS.

a. Personal and area samples were ccllected using charcoal
tubes (CT 100/50) at a sampling rate of 0.2 liters per minute (lpm).
Samples were analyzed using OSHA Methed 7 at the Navy’'s CIHL lab in
Norfolk, Virginia. Total liters of air sampled ranged from 21.88-
110.78 liters. Area sampling results are listed in Table 1. Perscnal
sampling conducted results are listed in Enclesure {1). Results
indicate all levels are well below the OSHA Permissible Exposure
Limits (PEL} per reference {c¢). For comparison, a baseline analysis
was also conducted in the IH lab in Bldg. 65, which is currently not
above the wvapor plume.



Subj: INDUSTRIAL HYGIENE SURVEY FOR INDOOR AIR QUALITY
PMO BLDGS# 43, 3B and HP-57

oF

Table 1:

Contaminant sampled CAS NO Results: PEL ppm 8
pprm B8 hour TWA hour TWA

Building 43 on 04-12-10

p-Dichlorcbenzene 106-46-7 <.024-<.049 75

Tetrachloroethylene 127-18-4 <.032-<.066 100

(PCE)

1,1,2-Trichloroethane 79-00-5 <.030-<.061 10

Building 43 on 04-13-10

p-Dichlorcbenzene 106-46-7 <.017-<.048 75

Tetrachlorocethylene 127-18-4 <.021-<.065 100

(PCE)

1,1,2-Trichloroethane 79-00-5 <.022~-<.045 10

Building 3B on 04-12-10

p-Dichlorobenzene 106-46~7 <.037 75

Tetrachlorcethylene 127-18-4 <.050 100

(PCE)

1,1,2-Trichloroethane 79-00-5 <.046 10

Building 3B on 04-13-10

p-Dichlorcbenzene 106-46-7 <.032 75

Tetrachlorcethylene 127-18-4 <.042 100

{(PCE)

1,1, 2-Trichlorcethane 79-00-5 <.039 10

Building HP-57

p-Dichlorobenzene 106-46-7 <.015-<.017 75

Tetrachloroethylerne 127-18-4 <.032-<.038 100

(PCE)

Trichlorcethylene (TCE) | 79-01-6 <.031-<.034 100

Building 65 DPH IH LAB, 2™ deck Room 231 23 April 2010

BASELINE outside of plume area

p-Dichlorcbenzene 106-46-7 <.0186 75

Tetrachloroethylene 127-18-4 <.033 100

(PCE}

Trichlorcethylene (TCE) | 79-01-6 <.031 100

b. Carbon dicxide, relative humidity and temperature readings
were also measured for analysis of indoor air gquality. Results are

listed in Table 2.




Subj: INDUSTRIAL HYGIENE SURVEY FOR INDOOR ATR QUALITY (TAQ) OF
PMO BLDGS# 43, 3B and HP-57

Table 2:
Indoor Air Quality Data Provost Marshall ¢Office (PMO).
12-apr-10 12-Apr-10 13-Apr-10
(0800~ {1300~ (1300-
Building 43 0830) 1330) 1330)
Main Office Area Results Results Results
co2 703 PPM 725 PPM 582 PFM
Relative Humidity 48.1% 41.0% 35.7%
Tewmperature 70.5°F 74 .6°F 77.1°F
Dispatch Room Results Results
co2 c03 PFM 729 PPM 593 PPM
Relative Humidity 49.3% 40.2% 38.,2%
Temperature 71.2°F 74 .9°F 76.4°F
Special Reaction Team (SRT)
Rm Results Results Regults
coz 780 PPM 492 PPM 843 PPM
Relative Humidity E7.0% 46.0% 40.0%
Temperature 69°F 74.7°F 74 . 2°F
Building 3B
Alarm Monitoring Room Results Results Results
co2 830 PPM 741 PPM 787 PPM
Relative Humidity 54.6% 45.7% 47.5%
Temperature 68.5°F 72.7°F 75.2°F
Supply Room Results Results Regults
coz2 813 PPM 700 PPM 495 PPM
Relative Humidity 46.1% 42 .0% 47.9%
Temperature 68.6°F 75.6°F 75.5°F
Storage Room Results Results Results
coz 775 PPM t36 PPM 426 PPM
Relative Humidity 44 ,3% 42.7% 44.6%
Temperature 69°F 75°F 75.3°F
Recommended Indoor Levels
600-1000 PPM
40~60%
68-79°F

ed ag a screening technigue to

c. Carbcn Dioxide (C0O,) is a normal constituent of exhaled breath
1

4]

and when monitecred, i



Subj: INDUSTRIAL HYGIENE SURVEY FOR INDOOR AIR QUALITY (IAQ) OF
PMO BLDGS# 43, 3B and HP-57

evaluate whether adequate quantities of fresh outdoor air is

being introduced into a bulilding. The outdoor, ambient concentraticn
of CO, is usually 250-350 PPM. Normally, CO, levels are higher inside
than outside buildings with few complaints about the air quality due
to occupants’ exhalation of CO,. When CO, levels rise above 1000 PPM,
the following symptoms can be experienced by building inhabitants with
increasing intensity as the level climbs: sleepiness, fatigue, and
poor concentration, a sensation of stuffiness and heightened awareness
of breathing and a sense of increasing warmth even though the
temperature does not change. When indoor CO, level reach levels
greater than 1000 PPM there may be a problem of inadequate
ventilation. If CO, concentrations are maintained below 1000 PPM, with
comfortable temperature and humidity levels, complaints about air
quality should be minimal. Levels were within normal ranges at the
time of monitoring and show good air exchange. Doors to the outside
were open in Building 43 during the evaluation.

@y The operating temperature to achieve thermal acceptability
{comzort zone) should be 68-79°F.

e. Humidity levels are very important and ideally should be kept
at 50% in most buildings. Humidity conditions need to ke contrelled
for several reasons including health, comfort and prevention of mold,
mildew and spore growth. Generally when humidity levels are higher
than 60% these types of problemg cccur. Humidity levels were very

good during the survey.

3. RECOMMENDATIONS. Based on 0SHA limits for constituents monitored,
Buildings 3B, 43, and HP-57 are safe for occupancy. EPA's guidance on
risk-based air concentration levels does not and cannot supersede the
air concentration levels wvalidly promulgated in rulemaking by OSHA for
the protection of worker health and safety.

4. For further information concerning this survey or any other topic
related to Industrial Hygiene, contact Jennifer Stone at 449-9663% or

Jennifer.stone@med.navy.mil.

E. STONE
y direction

Copy to:

OccHlth Clinic ({juanita.dougherty@med.navy.mil)

EMD (John.townson@usme.mil)
(robert.a.lowder@usmc.mil)

Base Safety (Linda.mc¢gowan@usmce.mil)

PMO {larry.boze@usmc.mil)




Appendix V2-G
Asbestos Data from Building 4
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