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SECTION 1 

Introduction 

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

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

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

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

Investigation Methods 

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

Sample collection procedures have been provided in Volume 1. 

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

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

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

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

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

Sample collection procedures are provided in Volume 1. 
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TABLE V6-1 
Phase I Sampling Summary 
Camp Geiger, MCB Camp Lejeune, North Carolina 

Site 
Name Bldg 

Sample 
Type Sample ID 

Sample 
Collected (Y/N) Deviations 

SG IR35-SG05-08B Y — 
IA IR35-IA05-08B Y — 
SG IR35-SG06-08B Y — 
IA IR35-IA06-08B Y — 

G480 

OA IR35-OA03-08B N Not collected 
GW IR35-IS01-GW-08-09-08B Y — 

G521 SV IR35-IS01-SV-XX-XX-08B N Groundwater too shallow (6 ft 
below ground surface [bgs]) 

GW IR35-IS02-GW-09-10-08B Y — 
G530 

SV IR35-IS02-SV-05-06-08B Y — 
GW IR35-IS03-GW-09-10-08B Y — 

G531 
SV IR35-IS03-SV-XX-XX-08B N Groundwater too shallow (5 ft bgs) 
GW IR35-IS04-GW-08-09-08B Y — G531/ 

G532 SV IR35-IS04-SV-XX-XX-08B N Groundwater too shallow (5 ft bgs) 
GW IR35-IS05-GW-09-10-08B Y — 
SV IR35-IS05-SV-05-06-08B Y — 
GW IR35-IS06-GW-10-11-08B Y — 

Site 35 

G532/ 
G533 

SV IR35-IS06-SV-05-06-08B Y — 
SG IR89-SG01-08B Y — 
IA IR89-IA01-08B Y — 
OA IR89-OA01-08B Y — 
SG IR89-SG02-08B Y — 
IA IR89-IA02-08B Y — 
SV IR89-IS10-SV-04-05-08B Y — 

TC860 

SV IR89-IS11-SV-04-05-08B Y — 
SG IR89-SG03-08B Y — 
IA IR89-IA03-08B Y — 
OA IR89-OA02-08B Y — 
SG IR89-SG04-08B Y — 
IA IR89-IA04-08B Y — 
    
SV IR89-IS11-SV-04-05-08B Y — 

Site 89 

TC864 

SV IR89-IS12-SV-04-05-08B Y — 
GW IR93-IS07-GW-12-13-08B Y — 
SV IR93-IS07-SV-07-08-08B Y — 
GW IR93-IS08-GW-12-13-08B Y — 
SV IR93-IS08-SV-07-08-08B Y — 
GW IR93-IS09-GW-12-13-08B Y — 

Site 93 G930 

SV IR93-IS09-SV-06-07-08B Y — 
The sample ID naming convention for SV samples indicates the sample depth interval; the two sets of two digit 
numbers following SV is the sample depth interval.  Shallow samples are considered those between 0-6ft bgs; deep 
samples are considered those intervals that exceed 6 ft bgs.  Example: SWMU360-IS10-SV-13-14-08B indicates this 
soil gas sample was collected between 13 and 14 ft bgs and is therefore a deep soil gas sample. 
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2.2.1 Phase II Sample Locations 
Sample locations from the Phase II sampling event are shown in Figure V6-4. The field data 
sheets associated with the samples collected are provided in Appendix V6-A. The COCs, 
which log the samples collected, are provided in Appendix V6-D. 

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

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

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

Site Name Bldg 
Sample 

Type Sample ID 
Sample 

Collected (Y/N) Deviations 

SG IR35-SG08-08C Y  — 
G531 

SG IR35-SG09-08C Y — 

SG IR35-SG10-08C Y — 
G532 

SG IR35-SG11-08C Y — 

SG IR35-SG12-08C Y — 

Site 35 

G533 
SG IR35-SG13-08C Y — 

 

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

Quality Assurance 

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

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

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

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

 



 

SECTION 4 

Vapor Intrusion Evaluation Results and 
Conclusions  

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

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

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

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

The following outdoor air samples were collected during Phase I: 

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

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

Detected Constituents in Outdoor Air 

Phase I  
Max Detect 

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

Detected Constituents in Outdoor Air 

Phase I  
Max Detect 

(ppbv) 
1,4-Dichlorobenzene 0.12J 
2-Butanone (methyl-ethyl-ketone [MEK]) 2.4 
2-Hexanone 0.15J 
4-Methyl-2-pentanone (methyl isobutyl ketone 
[MIBK]) 

0.39J 

Acetone 22 
Benzene 0.33 
Carbon disulfide 1.1 
Carbon tetrachloride 0.12J 
Chloroform 0.042J 
Chloromethane 1.2 
Cyclohexane 0.08J 
Dichlorodifluoromethane (Freon-12) 0.68 
Ethylbenzene 0.27 
Isopropylbenzene 0.95 
Methylene Chloride 2.1 
Tetrachloroethene (PCE) 0.11J 
Toluene 0.93 
Trichloroethene 0.53 
Trichlorofluoromethane (Freon-11) 0.6 
Vinyl chloride (VC) 0.54 
m-Xylene & p-Xylene 1.5 
o-Xylene 0.36 
ppbv = parts per billion by volume 

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

Field measurements of oxygen were collected during Phase I with a multiRae Five gas meter 
to determine if sufficient oxygen is present in the subsurface to allow for aerobic 
biodegradation.  

4-2  



SECTION 4— VAPOR INTRUSION EVALUATION RESULTS AND CONCLUSIONS 

TABLE V6-11 
Phase I Oxygen Measurements 
Camp Geiger, MCB Camp Lejeune, North Carolina 

Sample ID O2 (%) 
IR35-IS02-SV-5-6-08B 20.9 
IR35-IS05-SV-5-6-08B 15.5 
IR35-IS06-SV-5-6-08B 7.0 
IR93-IS07-SV-6-7-08B 20.0 
IR93-IS08-SV-7-8-08B 20.1 
IR93-IS09-SV-6-7-08B 15.0 
IR89-IS10-SV-4-5-08B 17.5 
IR89-IS11-SV-4-5-08B 20.3 
IR89-IS12-SV-4-5-08B 15.6 
IR89-SG03-08B 14.8 
IR89-SG04-08B 19.1 
IR35-SG05-08B 20.6 
IR35-SG06-08B 19.1 

 

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

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

Sample ID O2 (%) CO2 (%) 

IR35-SG08-08C 21.5 0.0 

IR35-SG09-08C 15.7 0.8 

IR35-SG11-08C 21.2 0.0 

IR35-SG12-08C 19.4 1.5 

IR35-SG13-08C 20.8 0.0 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Building G480 Phase I Subslab Soil Gas Screening Level Exceedances 

Sample ID 
Ethylbenzene

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

 

Building G480 Phase I Indoor Air Screening Level Exceedances 

Sample ID 
Ethylbenzene

(ppbv) 
1,2-DCA 
(ppbv) 

1,4-
Dichlorobenzene

(ppbv) 
Benzene 
(ppbv) 

Carbon 
Tetrachloride 

(ppbv) 
Industrial Air RSL 1.13 0.116 0.183 0.501 0.13 
IR35-IA05-08B - - 12 1.8 - 
IR35-IA06-08B 2.4 0.13 11 2.7 0.13 

BOLD indicates exceeds Base-Specific SGSL; IASL = Indoor Air Screening Level; 
1,2-DCA = 1,2-dichloroethane; 
- indicates the compound does not exceed the screening level 

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

Two subslab soil gas samples and two indoor air samples were collected during Phase I. 
Ethylbenzene was detected in subslab soil gas samples at concentrations 1.8 and 2.4 times 
the generic SGSL, but at least 42 times below the base-specific SGSL of 1,130 ppbv. Although 
ethylbenzene was detected in one of the two Phase I indoor air samples at two times its 
IASL and approximately 10 times the maximum outdoor air concentration (Table V6-13), it 
is likely due to an indoor source(s) since (1) subslab concentrations were significantly less 
than the base-specific SGSL, and (2) several other constituents were detected in indoor air 
that are unrelated to vapor intrusion. Regardless of the source (e.g., aboveground indoor 
source), the measured indoor air concentration of ethylbenzene at IR35-IA05 is assumed to 
be insignificant since it was only two times the IASL and therefore, would result in an 
estimated risk well below the upper end of the target cancer risk range (1E-06 to 1E-04). The 
absence of groundwater data does not create a significant data gap, since subslab soil vapor 
samples were collected and the measured concentrations would account for VOCs 
originating in groundwater, soil, and/or LNAPL (if actually present beneath the structure).  
The fact that these subslab soil gas samples had concentrations only about 2 times higher 
than the generic screening level and at least 42 times lower than a base-specific screening 
level provides a relatively good argument to support the conclusion.  Although the 
conclusion is based on limited information, additional round of sampling aims to confirm 
the conclusion that the indoor air concentrations are not likely due to a subsurface source.  

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

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

Recommended Further Actions  
1. An additional round of concurrent subslab and indoor air data should be collected at 

Building G480 to confirm the above conclusions and to address temporal variability 
associated with soil gas sampling. 

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

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

Building G521 
Building G521 is located within Site 35. It is utilized as barracks for the School of Infantry. It 
is classified as a large industrial building for this evaluation. Building G521 was included in 
Phase I and is located within 100 ft of one temporary monitoring well (IR35-IS213) which 
had an exceedance of the site-specific groundwater screening level (GWSL) for benzene. 
Shallow groundwater flows to the northeast; Building G521 is upgradient of IR35-IS213. 

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

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

Building G521 has a multi-zone heating/cooling system. The building has 66 windows, 
nine doors, and stairs on each side. Doors and windows are generally kept closed but doors 
may be propped open at times. 

4-7 



VAPOR INTRUSION EVALUATION REPORT VOLUME 6— CAMP GEIGER 

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

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

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

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

Well ID 
Screen Depth 

(ft bgs) 
Benzene 

(µg/L) 
GWSL  12.8 
IR35-IS213 20–24 21 

 

Building G521 Phase I Generic Groundwater Screening Level Exceedances 

Sample ID 
Benzene 

(µg/L) 
GWSL (based on residential air RSL) 1.37 
IR35-IS01-GW-8-9-08B - 

 - indicates the compound does not exceed the screening level

Refined CSM. Historical (from 2002 to 2007) benzene concentrations in a nearby monitoring 
well, IR35-IS213 (20 to 24 ft bgs screen depth), were 1.6 times the site-specific GWSL. This 
monitoring well is approximately 100 ft north and upgradient of Building G521. Based on 
the historical groundwater results, benzene impacts would be expected in shallow 
groundwater north of Building G521. However, as discussed below, benzene was not 
detected in the sample collected at the top of the water table during the Phase I sampling 
event.  

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

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

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

Building G530 
Building G530 is located within Site 35. The building is utilized as an office. It is classified as 
a large industrial building for this evaluation. Building G530 was included in Phase I and is 
located within 100 ft of one temporary monitoring well (IR35-IS218) which has exceedance 
of the site-specific GWSLs for benzene. Shallow groundwater flows to the northeast; 
Building G530 is cross-gradient of IR35-IS218. 

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

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

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

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

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

Well ID 
Screen Depth 

(ft bgs) 
Benzene 

(µg/L) 
GWSL  12.8 
IR35-IS218 20 - 24 17 

 

Building G530 Phase I Generic Groundwater Screening Level Exceedances 

Sample ID 
Benzene 

(µg/L) 
GWSL (based on industrial air RSL) 7.05 
IR35-IS02-GW-9-10-08B - 
IR35-IS03-GW-9-10-08B - 

 

Building G530 Phase I Shallow Soil Gas Screening Level Exceedances 

Sample ID 
Benzene 

(µg/L) 
Ethylbenzene 

(ppbv) 
PCE 

(ppbv) 
SGSL (based on industrial air RSL; 
AF=1E-01) 5.01 11.3 3.1 
Base-Specific SGSL (AF=1E-03) 501 1,130 310 
IR35-IS02-SV-5-6-08B - - - 

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

Refined CSM. A three dimensional CSM figure is provided as Figure V6-5. The Phase I 
sample locations and results for VOCs with GWSL and/or SGSL exceedances for Building 
G530 are shown in this figure. Historical (2002–2007) benzene concentrations in a nearby 
monitoring well, IR35-IS218 (20 to 24 ft bgs screen depth), were 1.3 times the site-specific 
GWSL. This monitoring well is located approximately 20 ft northwest and cross-gradient of 
Building G530. Based on the historical groundwater results, benzene impacts were 
potentially anticipated in shallow groundwater northwest of Building G530. This historical 
groundwater-monitoring well GWSL exceedance triggered the Phase I sampling.  

Co-located Phase I groundwater grab and soil gas samples were collected from IR35-IS02, 
located due north of Building G530 (40 ft northeast of IR35-IS218). Although benzene 
exceeded its GWSL at IR35-IS218 (20 to 24 ft bgs), it was not detected in the IR35-IS02 water 
table sample during Phase I. Benzene was also not detected in the IR35-IS03 water table 
sample, which was collected south of Building G531 and 70 ft downgradient of Building 
G530 (Figure V6-5). The groundwater samples collected at IR35-IS02 and IR35-IS03 did not 
contain any constituents that exceeded the industrial generic GWSLs. The exterior soil gas 
sample collected at IR35-IS02 also did not contain any VOCs at concentrations above 
industrial generic SGSLs. Additional subslab and/or indoor air sampling was not proposed 
for the Phase II sampling event. 

Conclusions. There were no VOCs exceedances of the generic GWSLs in the nearby and 
down-gradient Phase I water table groundwater grab samples. There were also no 
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exceedances of the industrial generic SGSL at exterior soil gas location IS02. Therefore, 
significant vapor intrusion impacts are not expected. Additionally, the first floor of Building 
G530 is not occupied and most of the second floor extends outward from the first floor so it 
is located above ambient air. 

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

Building G531 
Building G531 is located within Site 35. The building is utilized as barracks for the School of 
Infantry. It is classified as a large industrial building for this evaluation. Building G531 is 
located within 100 ft of two monitoring wells that had exceedances of the site-specific 
GWSLs. Shallow groundwater flows to the northeast; Building G531 is downgradient of 
IR35-IS218 and IR35-IS19. 

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

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

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

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

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

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

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

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

Well ID 
Screen Depth  

(ft bgs) 
Benzene

(µg/L) 
VC 

(µg/L) 
GWSL  12.8 2.06 
IR35-IS218 20–24 17 - 
IR35-IS219 20–24 - 6.9 
IR35-
MW381W 39.5–43.5 - - 
IR35-IS215 20–24 - - 

 
Building G531 Phase I Generic Groundwater Screening Level Exceedances 

Sample ID 
Benzene

(µg/L) 
VC 

(µg/L) 
Chloroform

(µg/L) 
GWSL (based on residential air RSL) 1.37 0.145  0.733 
IR35-IS02-GW-9-10-08B - 1U 1U 
IR35-IS03-GW-9-10-08B - 1U 1U 
IR35-IS04-GW-8-9-08B - 1U 1U 
IR35-IS05-GW-9-10-08B - 1U 2.1 

 
Building G531 Phase I Shallow Soil Gas Screening Level Exceedances 

Sample ID 
Benzene
(ppbv) 

VC 
(ppbv) 

Chloroform
(ppbv) 

Ethylbenzene 
(ppbv) 

PCE 
(ppbv) 

SGSL (based on residential air 
RSL;AF=1E-01)  0.97 0.626 0.225 2.23 0.605 
Base-Specific SGSL (AF=1E-03) 97 62.6 22.5 223 60.5 
IR35-IS02-SV-05-06-08B 1.4 2U 2U 4.4 3 
IR35-IS05-SV-05-06-08B 4.8 2U 0.6 2.9 5.7 

 
Building G531 Phase II Subslab Soil Gas Screening Level Exceedances 

Sample ID 
Benzene
(ppbv) 

VC 
(ppbv) 

Chloroform
(ppbv) 

Ethylbenzene 
(ppbv) 

PCE 
(ppbv) 

SGSL (based on residential air 
RSL;AF=1E-01)) 0.97 0.626 0.225 2.23 0.605 
Base-Specific SGSL (AF=1E-03) 97 62.6 22.5 223 60.5 
IR35-SG08-08C 2U 2U 0.45J - 2U 
IR35-SG09-08C 2U 2U 1.2J - 2U 

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

Refined CSM. A three-dimensional CSM image is provided as Figure V6-5. The Phase I and II 
sample locations and results for VOCs with GWSL and/or SGSL exceedances for Building 
G531 are shown in this figure. Historical VC concentrations in upgradient well IR35-IS219 
were observed at concentrations 3.3 times the site-specific GWSL. The historical (2002–2007) 
benzene concentration from the ugradient temporary monitoring well, IR35-IS218 (20 to 
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24 ft bgs screen depth) north of Building G530 was 1.3 times the site-specific GWSL. The two 
monitoring wells located north and downgradient of Building G531 did not contain any 
VOC exceedances of the site-specific GWSLs. Based on the historical groundwater results, 
benzene and VC impacts were potentially anticipated in shallow groundwater south of 
Building G531. This historical groundwater-monitoring well GWSL exceedance triggered 
the Phase I sampling. 

Four co-located groundwater grab and soil gas samples were targeted during Phase I and 
were within 100 ft of G531; IR35-IS02 is closer to G530, and IR35-IS05 is closer to G532 
(Figure V6-5). Soil gas samples were not collected at IR35-IS03 and IR35-IS04 because 
groundwater was too shallow (5 ft bgs). VOCs were not detected above residential generic 
GWSLs at IR35-IS03 or IR35-IS04, which are located immediately up- and downgradient of 
Building G531 (Figure V6-5). However, there is some uncertainty about the concentrations 
of VC and chloroform in groundwater at these locations because the reporting limits were 
greater than the generic GWSLs. Benzene was detected at IR35-SG02 and IR35-SG05 
between 1.4 and 4.9 times the residential SGSL based on an AF of 0.1.  Ethylbenzene and 
PCE were also detected above the residential generic SGSLs in both soil gas samples. 
Chloroform was only detected in sample IR35-SG05 above the residential generic SGSL.  
There is some uncertainty about the concentrations of VC and chloroform in soil gas at these 
locations because the reporting limits were greater than the generic SGSLs. Subslab 
sampling was proposed for Phase II based on the Phase I groundwater and soil gas 
exceedances near adjacent Building G532 (Figure V6-5).  

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

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

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

Recommended Further Actions 
1. An additional round of subslab sample data should be collected at Building G531 to 

confirm that subslab soil gas concentrations are below the base-specific SGSLs. This is 
necessary due to the temporal variability associated with soil gas sampling. 

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

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

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

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

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

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

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

Analytical Results. Historical (2002–2007) shallow groundwater VOC concentrations within 
100 ft of Building G532 that were above the site-specific GWSLs from the Work Plan 
(CH2M HILL, 2008a) are summarized in this section. The historical groundwater 
exceedances are shown in Figure V6-6. Phase I groundwater sample locations are shown in 
Figure V6-1, and the Phase I groundwater sample results are provided in Table V6-3. Phase I 
soil gas sample locations are shown in Figure V6-1, and Phase I soil gas sample results are 
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provided in Table V6-4. Phase II subslab soil gas sample locations are shown in Figure V6-4, 
and the Phase II subslab soil gas sample results are provided in Table V6-9. Results for 
VOCs with GWSL and/or SGSL exceedances are provided in Table V6-17. 

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

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

Well ID 

Screen 
Depth (ft 

bgs) 
Benzene

(µg/L) 
VC 

(µg/L) 
GWSL  12.8 2.06 
IR35-IS219 20–24 - 6.9 
IR35-MW381W 39.5–43.5 - - 
IR35-IS215 20–24 - - 
IR35-MW291W 42–46 - - 
IR35-MW29 6–15 20 - 

 

Building G532 Phase I Generic Groundwater Screening Level Exceedances 

Sample ID 
Benzene

(µg/L) 
VC 

(µg/L) 
Chloroform

(µg/L) 
Ethylbenzene 

(µg/L) 
GWSL (based on residential air RSL) 1.37 0.145 0.733 3.01 
IR35-IS04-GW-8-9-08B - 1U 1U - 
IR35-IS05-GW-9-10-08B - 1U 2.1 - 
IR35-IS06-GW-10-11-08B 60 5U 5U 25 

 

Building G532 Phase I Shallow Soil Gas Screening Level Exceedances 

Sample ID 
Benzene
(ppbv) 

VC 
(ppbv) 

Chloroform
(ppbv) 

Ethylbenzene 
(ppbv) 

PCE 
(ppbv) 

SGSL (based on residential air 
RSL;AF=1E-01) 0.97 0.626 0.225 2.23 0.605 
Base-Specific SGSL (AF=1E-03) 97 62.6 22.5 223 60.5 
IR35-IS05-SV-05-06-08B 4.8 2U 0.6J 2.9 5.7 
IR35-IS06-SV-05-06-08B 2.2 2U 0.61J 2.7 4.7 

 

Building G532 Phase II Subslab Soil Gas Screening Level Exceedances 

Sample ID 
Benzene
(ppbv) 

VC 
(ppbv) 

Chloroform
(ppbv) 

Ethylbenzene 
(ppbv) 

PCE 
(ppbv) 

SGSL (based on residential air RSL) 0.97 0.626 0.225 2.23 0.605 
Base-Specific SGSL (AF=1E-03) 97 62.6 22.5 223 60.5 
IR35-SG10-08C 2U 2U 2U - 2.2 
IR35-SG11-08C 2U 2U 2U - 2U 

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

Refined CSM. A three-dimensional CSM image is provided as Figure V6-5. The Phase I and II 
sample locations and results for VOCs with GWSL and/or SGSL exceedances for Building 
G532 are shown on this figure. The historical (2002–2007) VC concentration in nearby 
upgradient temporary monitoring well IR35-IS219 (20 to 24 ft bgs screen depth) was 3.3 
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times the site-specific GWSL. The historical benzene concentration in IR35-MW29 (6 to 15 ft 
bgs screen depth), downgradient of Building G532, was 1.6 times the site-specific GWSL. 
These historical groundwater-monitoring well GWSL exceedances triggered the Phase I 
sampling. 

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

Two subslab soil gas samples were collected in Building G532 during Phase II. PCE was the 
only VOC detected above (3.6 times IR35-SG10) its residential-based generic SGSL; 
however, this detection was well below (28 times) the base-specific residential SGSL. There 
is some uncertainty about the concentrations of benzene, VC, chloroform, and PCE in the 
sub-slab soil gas at these locations because the reporting limits were greater than the generic 
SGSLs. Therefore, indoor air sampling was not warranted based on the Phase I and II 
results. 

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

Recommended Further Actions 
1. An additional round of subslab sample data should be collected at Building G532 to 

confirm that subslab soil gas concentrations are below the base-specific SGSLs. This is 
necessary due to the temporal variability associated with soil gas sampling. 

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

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

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

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

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

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

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

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

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

Well ID 

Screen 
Depth (ft 

bgs) 
Benzene

(µg/L) 
GWSL  12.8 
IR35-
MW291W 42–46 - 
IR35-MW29 6–15 20 
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Building G533 Phase I Generic Groundwater Screening Level Exceedances 

Sample ID 
Benzene 

(µg/L) 
Chloroform

(µg/L) 
Ethylbenzene

(µg/L) 
GWSL (based on 
residential air RSL) 1.37 0.733 3.01 
IR35-IS05-GW-09-10-08B - 2.1 - 
IR35-IS06-GW-10-11-08B 60 5U 25 

 

Building G533 Phase I Shallow Soil Gas Screening Level Exceedances 

Sample ID 
Benzene 
(ppbv) 

Chloroform
(ppbv) 

Ethylbenzene
(ppbv) 

PCE 
(ppbv) 

SGSL (based on residential 
air RSL;AF=1E-01)) 0.97 0.225 2.23 0.605 
Base-Specific SGSL 
(AF=1E-03) 97 

 
22.5 

 
223 

 
60.5 

IR35-IS05-SV-05-06-08B 4.8 0.6J 2.9 5.7 
IR35-IS06-SV-05-06-08B 2.2 0.61J 2.7 4.7 
 

Building G533 Phase II Subslab Soil Gas Screening Level Exceedances 

Sample ID 
Benzene 
(ppbv) 

Chloroform 
(ppbv) 

Ethylbenzene
(ppbv) 

PCE 
(ppbv) 

SGSL (based on residential 
air RSL;AF=1E-01)) 0.97 0.225 2.23 0.605 
Base-Specific SGSL 
(AF=1E-03) 97 

 
22.5 

 
223 

 
60.5 

IR35-SG12-08C 2U 3.7 2U 3.2 
IR35-SG13-08C 2U 0.83 2U 2U 

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

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

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

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

Conclusions. Benzene, ethylbenzene, chloroform, and PCE were detected above generic 
residential-based GWSLs and/or SGSLs in the exterior samples adjacent to nearby Building 
G532. However, PCE and chloroform were the only constituent that exceeded the generic 
residential-based SGSLs in the Building G533 subslab soil gas samples and these detections 
were well below the base-specific SGSLs. Therefore, significant vapor intrusion impacts are 
not expected at Building G533 based on the Phase I and II results.  

Recommended Further Actions 
1. An additional round of subslab sample data should be collected at Building G533 to 

confirm that subslab soil gas concentrations are below the base-specific SGSLs. This is 
necessary due to the temporal variability associated with soil gas sampling. 

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

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

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

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

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

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

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

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

4-20  



SECTION 4— VAPOR INTRUSION EVALUATION RESULTS AND CONCLUSIONS 

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

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

Well ID 

Screen 
Depth 

(ft bgs) 
PCE 

(µg/L) 
TCE 

(µg/L) 
GWSL  5.82 28.7 
IR89-MW43 18-23 7.82 280 

 
Building TC860 Historical (2002–2007) Soil Gas Concentrations 

Sample ID 

Screen 
Depth 

(ft bgs) 
PCE 

(ppbv) 
TCE 

(ppbv) 

Cis-1,2-
DCE 

(ppbv) 

1,1,2,2-
PCA 

(ppbv) 
VC 

(ppbv) 
SGSL (based on industrial 
air RSL;AF = 1E-01)  3.1 11.4 NA 0.306 11 
Base-Specific SGSL 
(AF=1E-03)  310 1,140 NA 30.6 1,100 
IR89-SV01 4–5 295 8,370 648 ND 2.09 
IR89-SV02 4–5 602 7,230 244 74 3.46 
 
Building TC860 Phase I Shallow Soil Gas Screening Level Exceedances 

Sample ID 
PCE 

(ppbv) 
TCE 

(ppbv) 

Cis-1,2-
DCE 

(ppbv) 

1,1,2,2-
PCA 

(ppbv) 
VC 

(ppbv) 

Ethyl 
benzene
(ppbv) 

Chloroform
(ppbv) 

SGSL (based on industrial air 
RSL;AF=1E-01) 3.1 11.4 NA 0.306 11 11.3 1.09 
Base-Specific SGSL (AF=1E-03) 310 1,140 NA 30.6 1,100 1,130 109 
IR89-IS10-SV-4-5-08B 
(IR89-SV01) 74 1,200 - 7.2U - - 2.9J 
IR89-IS11-SV-5-5-08B 
(IR89-SV02) - - - 2U - - 2U 

 
Building TC860 Phase I Subslab Soil Gas Screening Level Exceedances 

Sample ID 
PCE 

(ppbv) 
TCE 

(ppbv) 

Cis-1,2-
DCE 

(ppbv) 

1,1,2,2-
PCA 

(ppbv) 
VC 

(ppbv) 

Ethyl 
benzene
(ppbv) 

Chloroform
(ppbv) 

SGSL (based on industrial air 
RSL;AF=1E-01) 3.1 11.4 NA 0.306 11 11.3 1.09 
Base-Specific SGSL (AF=1E-03) 310 1,140 NA 30.6 1,100 1,130 109 
IR89-SG01-08B 23 230 - 1.6J - 23 3.6U 
IR89-SG02-08B 6 22 - 2U - 33 2U 

 
Building TC860 Phase I Indoor Air Screening Level Exceedances 

Sample ID 
PCE 

(ppbv) 
TCE 

(ppbv) 

Cis-1,2-
DCE 

(ppbv) 

1,1,2,2-
PCA 

(ppbv) 
VC 

(ppbv) 

Ethyl 
benzene
(ppbv) 

Chloroform
(ppbv) 

Industrial Air RSL 0.31 1.14 NA 0.0306 1.1 1.13 0.109 
IR89-IA01-08B - - - 0.13J - - - 
IR89-IA02-08B - - - 0.15J - - - 

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

Two subslab soil gas samples and two indoor air samples were collected during Phase I at 
Building TC860. Soil gas samples were also collected from the two permanent soil gas 
probes, IR89-SV01 and -SV02. The concentrations of PCE and TCE in soil gas were 
significantly less than those measured in 2007 while the air sparging test was occurring. The 
concentrations of PCE and TCE at IR78-SV02 (IR89-IS11) were below the generic SGSLs. The 
concentration of PCE at IR78-SV01 (IR89-IS10) was 25 times the generic SGSL but well below 
the base-specific SGSL of 310 ppbv. The concentration of TCE at IR78-SV01 (IR89-IS10) was 
105 times the generic SGSL and 1.1 times the base-specific SGSL of 1,140 ppbv. Chloroform 
at IR78-SV01 (IR89-IS10) was 2.7 times the generic SGSL but well below the base-specific 
SGSL of 109 ppbv. There is some uncertainty about 1,1,2,2-PCA and chloroform in exterior 
soil gas because the reporting limits were above the SGSLs. 

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

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

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

Building TC860 to address temporal variability associated with soil gas sampling. This is 
necessary due to the temporal variability associated with soil gas sampling. 

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

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

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

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

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

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

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

The building is typically unoccupied but it is accessed frequently. 

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

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

Well ID 

Screen 
Depth 

(ft bgs) 
PCE 

(µg/L) 
TCE 

(µg/L) 
GWSL  5.82 28.7 
IR89-MW43 18–23 7.82 280 
IR89-MW32 4–14 - 74 
IR89-MW48A 20–25 - 45 

 
Building TC864 Historical (2002–2007) Soil Gas Concentrations 

Sample ID 

Screen 
Depth  

(ft bgs) 
PCE 

(ppbv) 
TCE 

(ppbv) 
Benzene
(ppbv) 

Cis-1,2-
DCE 

(ppbv) 

1,1,2,2-
PCA 

(ppbv) 
VC 

(ppbv) 
SGSL (based on 
industrial air 
RSL;AF=1E-01)  3.1 11.4 5.01 NA 0.306 11 
Base-Specific SGSL 
(AF=1E-03)  310 1,140 501 NA 30.6 1,100 
IR89-SV02 4–5 602 7,230 - 244 74 3.46 
IR89-SV03 4–5 406 13,800 10.1 4,340 10.4 126 

 
Building TC864 Phase I Shallow Soil Gas Screening Level Exceedances 

Sample ID 
PCE 

(ppbv) 
TCE 

(ppbv) 
Benzene
(ppbv) 

Cis-1,2-
DCE 

(ppbv) 

1,1,2,2-
PCA 

(ppbv) 
VC 

(ppbv) 

Chloro
form 

(ppbv) 
SGSL (based on industrial air 
RSL;AF=1E-01) 3.1 11.4 5.01 NA 0.306 11 1.09 

Base-Specific SGSL (AF=1E-03) 310 1,140 501 NA 30.6 1,100 109 
IR89-IS11-SV-5-5-08B (IR89-SV02) - - - - 2U - 2U 
IR89-IS12-SV-04-05-08B  
(IR89-SV03) 

64 1,600 - - 7U - 11 

 
Building TC864 Phase I Subslab Soil Gas Screening Level Exceedances 

Sample ID 
PCE 

(ppbv) 
TCE 

(ppbv) 
Benzene
(ppbv) 

Cis-1,2-
DCE 

(ppbv) 

1,1,2,2-
PCA 

(ppbv) 
VC 

(ppbv) 

Chloro
form 

(ppbv) 

Ethyl 
benzene
(ppbv) 

Screening Criteria (Based on 
Industrial RSL;AF=1E-01) 3.1 11.4 5.01 NA 0.306 11 1.09 11.3 
Base-Specific SGSL (AF=1E-03) 310 1,140 501 NA 30.6 1,100 109 1,130 
IR89-SG03-08B 79 2,000 14U - 14U 14U 14U 47 
IR89-SG04-08B 110 1,900 13U - 13U 13U 3.6 36 
 
Building TC864 Phase I Indoor Air Screening Criteria Exceedances 

Sample ID 
PCE 

(ppbv) 
TCE 

(ppbv) 
Benzene
(ppbv) 

Cis-1,2-
DCE 

(ppbv) 

1,1,2,2
-PCA 

(ppbv) 
VC 

(ppbv) 

Chloro
form 

(ppbv) 

Ethyl 
benzene
(ppbv) 

Industrial Air RSL 0.31 1.14 0.501 NA 0.0306 1.1 0.109 1.13 
IR89-IA03-08B - - - - 0.082 - 0.2U - 
IR89-IA04-08B - - - - 0.074 - 0.2U - 

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

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

The concentrations of PCE and TCE at IR78-SV02 (IR89-IS11) were below the generic SGSLs. 
The concentration of PCE at IR78-SV03 (IR89-IS12) was 21 times the generic SGSL but well 
below the base-specific SGSL of 310 ppbv. The concentration of TCE at IR78-SV01 (IR89-
IS10) was 105 times the generic SGSL and 1.4 times the base-specific SGSL of 1,140 ppbv. 
Chloroform at IR78-SV03 (IR89-IS12) was 10 times the generic SGSL but well below the 
base-specific SGSL of 109 ppbv. There is some uncertainty about 1,1,2,2-PCA and 
chloroform in exterior soil gas because the reporting limits were above the SGSLs. 

Several VOCs had subslab soil gas concentrations above the SGLS; PCE, ethylbenzene and 
chloroform exceeded generic SGSLs and TCE exceeded the base-specific SGSL. PCE 
exceeded the generic SGSL by 25 and 35 times. Ethylbenzene exceeded the generic SGSL by 
three and four times. Chloroform exceeded the generic SGSL by 3.3 times in IR89-SG04. TCE 
exceeded the base-specific SGSL by 1.7 times in both subslab soil gas samples. Soil gas 
concentrations appear to be fairly uniform under the building slab. Concentrations of PCE 
and TCE in subslab soil gas are greater at Building TC864 compared to the neighboring 
Building TC860. This is likely because Building TC864 is closer to Site 89, and the air sparge 
test line from 2007 was directly under Building TC864. 

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

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

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

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

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

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

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

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

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

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

Analytical Results. Historical (2002–2007) shallow groundwater VOC concentrations within 
100 ft of Building G930 that were above the site-specific GWSLs, taken from the Work Plan 
(CH2M HILL, 2008a), are summarized in this section. The historical groundwater 
exceedances are shown in Figure V6-8. Phase I groundwater sample locations are shown in 
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Figure V6-3, and the Phase I groundwater sample results are provided in Table V6-3. Phase I 
soil gas sample locations are shown in Figure V6-3 and Phase I soil gas sample results are 
provided in Table V6-4. Results for VOCs with GWSL and/or SGSL exceedances are 
provided in Table V6-21. 

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

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

Well ID 
Screen Depth 

(ft bgs) 
PCE 

(µg/L) 
GWSL  5.82 
IR93-MW10 4.5 - 14.5 26 

 

Building G930 Phase I Generic Groundwater Screening Level Exceedances 

Sample ID 
PCE 

(µg/L) 
GWSL (based on industrial air RSL) 2.79 
IR93-IS07-GW-12-13-08B - 
IR93-IS08-GW-12-13-08B - 
IR93-IS09-GW-12-13-08B - 

 

Building G930 Phase I Deep Soil Gas Screening Level Exceedances 

Sample ID 
PCE 

(ppbv) 
SGSL (based on industrial air 
RSL;AF=1E-01)) 31.0 
Base-Specific SGSL (AF=1E-03) 3,100 
IR93-IS07-SV-7-8-08B - 
IR93-IS08-SV-7-8-08B - 
IR93-IS09-SV-6-7-08B - 

BOLD indicates exceeds the Base-Specific SGSL 
- indicates the compound was not detected above the screening level 

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

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



 

SECTION 5 

Overall Conclusions and Recommendations  

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

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

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

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

Bldg # 

Additional 
Round of 
Subslab 

Sampling 

Consider Vapor 
Intrusion Pathway 

During Construction 
Planning 

Monitor Subslab 
Soil Gas and/or 
Indoor Air Every 

5 Years 

Consider Subslab Sampling if VOC 
Concentrations at Bldgs G532 and 

G533 Increase Significantly 

Buildings of Interest Sampled During Phase I and Phase II 

G480 X X   
G521    X 
G530    X 
G531 X X   
G532 X X   
G533 X X   
TC860 X X X  
TC864 X X X  
G930 No Further Action 
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5.1 Recommendations for Additional Sampling 
The conclusions discussed in Section 4 were based primarily on a single round of soil gas, 
subslab, indoor, and/or outdoor air data. As discussed in the DOD Tri-Services (2009) and 
ITRC vapor intrusion guidance documents (2007) and at multiple USEPA and other vapor 
intrusion conferences (e.g., http://iavi.rti.org/WorkshopsAndConferences.cfm), temporal 
and spatial variability are important factors to consider during vapor intrusion investiga-
tions. The current conditions and conclusions should be confirmed at all buildings with only 
one round of subslab and/or indoor data given the magnitude of temporal variability and 
uncertainty generally observed during vapor intrusion investigations. Therefore, an 
additional round of subslab, indoor, and/or outdoor air data should be collected in 2009 at 
six of the buildings in Camp Geiger that were sampled once during Phase I or Phase II.  

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

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

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

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

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

The utilities near Buildings TC860 and TC864 are shown in Figure V6-9. There are no 
utilities connecting areas of observed soil gas exceedances above the base-specific screening 
levels to adjacent buildings; therefore, additional sampling is not necessary at other 
buildings near TC860 and TC864 due to preferential pathways. 
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TABLE V6-3
Summary of Camp Geiger Phase I Groundwater Anaytical Results
Vapor Intrusion Report
Camp Geiger, MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
Acetone 88,200,000 20,200,000 10 U 10 U 10 U 2.4 J 1.5 J 3.2 J 50 U 10 U 5.3 J 1.5 J
Benzene 7.05 1.37 1 U 1 U 1 U 1 U 0.033 J 1 U 60 1 U 1 U 0.035 J
Bromodichloromethane -- -- 1 U 1 U 1 U 1 U 1 U 0.081 J 5 U 1 U 1 U 1 U
Carbon disulfide 5,300 1,200 1 U 1 U 1 U 1 U 0.15 J 1 U 0.58 J 0.27 J 1 U 1 U
Chloroform 3.53 0.733 1 U 1 U 1 U 1 U 1 U 2.1 5 U 1 U 1 U 1 U
Chloromethane 18.9 3.88 0.087 J 0.088 J 0.16 J 0.14 J 2 U 0.098 J 10 U 2 U 2 U 2 U
Ethylbenzene 15.2 3.01 1 U 1 U 1 U 1 U 1 U 1 U 25 1 U 1 U 1 U
Isopropylbenzene 37.9 8.85 1 U 1 U 1 U 1 U 0.049 J 1 U 22 1 U 1 U 1 U
Methyl-tert-butyl ether (MTBE) 1,840 368 1 UJ 1 UJ 1 UJ 1 UJ 1 U 1 UJ 5 U 0.057 J 1 UJ 1 UJ
Styrene 39,100 8,890 1 U 1 U 1 U 1 U 1 U 1 U 1.1 J 1 U 1 U 1 U
Tetrachloroethene 2.79 0.545 1 U 1 U 1 U 1 U 1 U 1 U 5 U 0.37 J 1 U 0.055 J
Toluene 81,000 19,100 1 U 1 U 1 U 0.053 J 0.1 J 0.053 J 20 0.073 J 0.061 J 0.12 J
Trichloroethene 14.5 2.85 1 U 1 U 1 U 1 U 1 U 1 U 5 U 0.33 J 1 U 0.85 J
Trichlorofluoromethane(Freon-11) 781 184 2 U 2 U 2.7 2 U 2 U 2 U 10 U 2 U 2 U 2 U
cis-1,2-Dichloroethene -- -- 1 U 1 U 1 U 1 U 1 U 1 U 5 U 0.14 J 1 U 5
m- and p-Xylene 1,400 319 0.07 J 0.073 J 0.045 J 0.069 J 0.12 J 0.04 J 15 0.063 J 0.064 J 0.17 J
o-Xylene 14,600 3,440 1 U 1 U 1 U 1 U 0.049 J 1 U 9 1 U 1 U 0.054 J
trans-1,2-Dichloroethene 678 164 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 0.4 J

Notes:
J - Analyte present, value may or may not 
be accurate or precise
NA - Not analyzed
U - The material was analyzed for, but not 
detected
UG/L - Micrograms per liter
UJ - Analyte not detected, quantitation limit 
may be inaccurate
SL - Screening Levels
Shading indicates exceedance of Industrial 
Generic criteria
Bold text indicates exceedance of 
Unrestricted Generic criteria

IR93-IS09
IR93-IS09-GW-12-13-08B

06/22/08

IR35-IS01 IR93-IS07
IR93-IS07-GW-12-13-08B

06/22/08

IR93-IS08
IR93-IS08-GW-12-13-08B

06/22/08

IR35-IS05
IR35-IS05-GW-09-10-08B

06/21/08

IR35-IS06
IR35-IS06-GW-10-11-08B

06/21/08

IR35-IS03
IR35-IS03-GW-09-10-08B

06/21/08

IR35-IS04
IR35-IS04-GW-08-09-08B

06/21/08
IR35-IS01D-GW-08-09-08B

06/21/08

IR35-IS02
IR35-IS02-GW-09-10-08B

06/21/08

Industrial Generic 
GW SL 

Unrestricted 
Generic GW SL IR35-IS01-GW-08-09-08B

06/21/08
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TABLE V6-4
Summary of Camp Geiger Phase I Shallow Soil Vapor Analytical Results
Vapor Intrusion Report
Camp Geiger, MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (ppbv)
2-Butanone 74,600 17,600 10 7.9 J 13 15 36 U 10 U 35 U
2-Hexanone 31,700 7,570 1.6 J 0.81 J 0.97 J 1.1 J 18 U 5 U 18 U
4-Methyl-2-pentanone 31,700 7,560 1.3 J 0.56 J 5 U 5 U 18 U 5 U 18 U
Acetone 589,000 135,000 70 56 110 120 66 J 36 J 180 U
Benzene 5.01 0.97 1.3 J 1.4 J 4.8 2.2 7.2 U 0.88 J 3.1 J
Bromomethane 56.7 13.4 2 U 2 U 2 U 0.37 J 7.2 U 2 U 7 U
Carbon disulfide 9,950 2,340 1.2 J 1.4 J 1.4 J 2.2 J 18 U 5 U 18 U
Chloroform 1.09 0.225 2 U 2 U 0.6 J 0.61 J 2.9 J 2 U 11
Chloromethane 32.9 6.78 5 U 5 U 5 U 4 J 18 U 5 U 18 U
Cyclohexane 75,500 18,300 1.3 J 1.5 J 5.3 2.6 J 18 U 5 U 2.1 J
Dichlorodifluoromethane (Freon-12) 1,780 425 0.74 J 2 U 0.81 J 2 U 7.2 U 2 U 7 U
Ethylbenzene 11.3 2.23 4.4 4.2 2.9 2.7 2.6 J 2 U 6.9 J
Isopropylbenzene 3,660 854 2.5 J 2.2 J 1.5 J 1.6 J 14 U 4 U 14 U
Tetrachloroethene 3.1 0.605 3 2.2 5.7 4.7 74 0.41 J 64
Toluene 58,400 13,800 1.8 J 1.2 J 4.2 3 2.1 J 1.6 J 6.8 J
Trichloroethene 11.4 2.23 2 U 2 U 2 U 2 U 1,200 3.6 1,600
Trichlorofluoromethane(Freon-11) 5,520 1,300 1.3 J 0.52 J 2 0.94 J 7.2 U 0.42 J 7 U
cis-1,2-Dichloroethene -- -- 2 U 2 U 2 U 2 U 16 2 U 84
m- and p-Xylene 1,010 230 11 8.5 5.8 6.1 5 J 2 U 21
o-Xylene 7,140 1,680 0.71 J 2 U 0.66 J 0.63 J 7.2 U 2 U 8.3
trans-1,2-Dichloroethene 656 159 2 U 2 U 2 U 2 U 12 2 U 50

Notes:

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

U - The material was analyzed for, but not detected

ppbv - parts per billion volume

SVSL - Soil Vapor Screening Level
Shading indicates exceedance of Industrial Generic 
criteria
Bold text indicates exceedance of Unrestricted 
Generic criteria

Industrial Shallow 
Generic SVSL (AF=0.1) 

(ppbv)

Unrestricted Shallow 
Generic SVSL (AF=0.1) 

(ppbv)
IR35-IS02D-SV-05-06-08B

06/21/08
IR35-IS02-SV-05-06-08B

06/21/08

IR35-IS05
IR35-IS05-SV-05-06-08B

06/21/08

IR35-IS02 IR35-IS06
IR35-IS06-SV-05-06-08B

06/21/08

IR89-IS10
IR89-IS10-SV-04-05-08B

06/24/08

IR89-IS11
IR89-IS11-SV-04-05-08B

06/24/08

IR89-IS12
IR89-IS12-SV-04-05-08B

06/24/08
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TABLE V6-5
Summary of Camp Geiger Phase I Deep Soil Vapor Analytical Results
Vapor Intrusion Report
Camp Geiger, MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (ppbv)
2-Butanone 746,000 176,000 5.2 J 15 33
2-Hexanone 317,000 75,700 0.65 J 0.67 J 3.1 J
4-Methyl-2-pentanone 317,000 75,600 5 U 5 U 2.2 J
Acetone 5,890,000 1,350,000 40 J 85 230
Benzene 50.1 9.7 1.2 J 1.1 J 2.8
Carbon disulfide 99,500 23,400 1.4 J 0.64 J 1 J
Chloromethane 329 67.8 5 U 2.3 J 5 U
Cyclohexane 755,000 183,000 1.1 J 21 3.5 J
Dichlorodifluoromethane (Freon-12) 17,800 4,250 0.69 J 0.76 J 0.78 J
Ethylbenzene 113 22.3 2.9 4.8 3.7
Isopropylbenzene 36,600 8,540 2 J 4.9 2.5 J
Tetrachloroethene 31 6.05 3.7 2.4 29
Toluene 584,000 138,000 1.3 J 1.9 J 3.5
Trichlorofluoromethane(Freon-11) 55,200 13,000 0.55 J 0.5 J 0.56 J
m- and p-Xylene 10,100 2,600 7.2 11 8.9
o-Xylene 71,400 16,800 2 U 1.2 J 1 J

Notes:
J - Analyte present, value may or may not be 
accurate or precise
NA - Not analyzed
U - The material was analyzed for, but not 
detected
ppbv - parts per billion volume

SVSL - Soil Vapor Screening Level
Shading indicates exceedance of Industrial 
Generic criteria
Bold text indicates exceedance of 
Unrestricted Generic criteria

IR93-IS08
IR93-IS08-SV-07-08-08B

06/22/08

IR93-IS09
IR93-IS09-SV-06-07-08B

06/22/08

Industrial Deep 
Generic SVSL 

(AF=0.01) (ppbv)

Unrestricted Deep 
Generic SVSL 

(AF=0.01) (ppbv)

IR93-IS07
IR93-IS07-SV-07-08-08B

06/22/08
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TABLE V6-6
Summary of Camp Geiger Phase I Subslab Soil Gas Analytical Results
Vapor Intrusion Report
Camp Geiger, MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (ppbv)
1,1,1-Trichloroethane 40,300 9,530 2 U 2 U 3.6 U 2 U 3.4 J 13 U
1,1,2,2-Tetrachloroethane 0.306 0.0612 2 U 2 U 1.6 J 2 U 14 U 13 U
2-Butanone 74,600 17,600 5.2 J 6.9 J 18 U 4.1 J 72 U 65 U
2-Hexanone 31,700 7,570 0.58 J 5 U 9.1 U 5 U 36 U 32 U
4-Methyl-2-pentanone 31,700 7,560 5 U 2.5 J 9.1 U 5 U 36 U 32 U
Acetone 589,000 135,000 44 J 220 91 U 67 110 J 320 U
Benzene 5.01 0.97 2 U 0.67 J 3.6 U 0.9 J 14 U 13 U
Carbon disulfide 9,950 2,340 0.44 J 0.58 J 0.75 J 5 U 36 U 32 U
Chloroform 1.09 0.225 2 U 2 U 3.6 U 2 U 14 U 3.6 J
Cyclohexane 75,500 18,300 0.62 J 0.86 J 3.8 J 2.2 J 36 U 32 U
Dichlorodifluoromethane (Freon-12) 1,780 425 2 U 0.75 J 3.6 U 2 U 14 U 13 U
Ethylbenzene 11.3 2.23 20 27 23 33 47 36
Isopropylbenzene 3,660 854 1.4 J 2.2 J 1.8 J 2.4 J 29 U 4.1 J
Methylene chloride 74.8 15 5 U 5 U 19 U 4.8 J 36 U 32 U
Tetrachloroethene 3.1 0.605 2 U 2 U 23 6 79 110
Toluene 58,400 13,800 2.6 3.6 3 J 4.1 8.2 J 6.1 J
Trichloroethene 11.4 2.23 1.2 J 3.8 230 22 2,000 1,900
Trichlorofluoromethane(Freon-11) 5,520 1,300 0.35 J 0.87 J 3.6 U 0.59 J 14 U 13 U
cis-1,2-Dichloroethene -- -- 2 U 2 U 6.5 2 U 40 54
m- and p-Xylene 1,010 230 42 66 54 71 110 90
o-Xylene 7,140 1,680 15 24 21 25 41 34
trans-1,2-Dichloroethene 656 159 2 U 2 U 7.7 2 U 50 48

Notes:

J - Analyte present, value may or may not be 
accurate or precise
NA - Not analyzed
U - The material was analyzed for, but not 
detected
ppbv - parts per billion volume

SGSL - Soil Gas Screening Level
Shading indicates exceedance of Industrial 
Generic criteria
Bold text indicates exceedance of 
Unrestricted Generic criteria

IR89-SG04
IR89-SG04-08B

06/23/08

IR89-SG02
IR89-SG02-08B

06/21/08

IR89-SG03
IR89-SG03-08B

06/23/08

IR35-SG06
IR35-SG06-08B

06/24/08

IR89-SG01
IR89-SG01-08B

06/21/08

Industrial Shallow 
Generic SGSL 

(AF=0.1) (ppbv)

Unrestricted Shallow 
Generic SGSL (AF=0.1) 

(ppbv)

IR35-SG05
IR35-SG05-08B

06/24/08
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TABLE V6-7
Summary of Camp Geiger Phase I Indoor Air Analytical Results
Vapor Intrusion Report
Camp Geiger, MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (ppbv)
1,1,1-Trichloroethane 4,030 953 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1,2,2-Tetrachloroethane 0.0306 0.00612 0.2 U 0.2 U 0.13 J 0.15 J 0.082 J 0.074 J
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 17,000 4,040 0.11 J 0.11 J 0.074 J 0.081 J 0.074 J 0.073 J
1,1-Dichloroethene 222 53 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2-Dichloroethane 0.116 0.0232 0.053 J 0.13 J 0.2 U 0.2 U 0.2 U 0.2 U
1,4-Dichlorobenzene 0.183 0.0366 12 11 0.2 U 0.2 U 0.2 U 0.2 U
2-Butanone 7,460 1,760 2.3 6.6 0.72 J 0.76 J 0.65 J 0.73 J
2-Hexanone 3,170 757 0.12 J 0.11 J 0.5 U 0.5 U 0.5 U 0.091 J
4-Methyl-2-pentanone 3,170 756 0.23 J 0.48 J 0.5 U 0.054 J 0.5 U 0.051 J
Acetone 58,900 13,500 39 30 9.7 10 5.1 5.3
Benzene 0.501 0.097 1.8 2.7 0.28 0.28 0.11 J 0.11 J
Carbon disulfide 995 234 0.039 J 0.5 0.5 U 0.038 J 0.21 J 0.1 J
Carbon tetrachloride 0.13 0.0254 0.12 J 0.13 J 0.067 J 0.066 J 0.066 J 0.071 J
Chlorobenzene 47.8 11.3 0.2 U 0.18 J 0.2 U 0.2 U 0.2 U 0.2 U
Chloroethane 16,700 3,790 0.2 U 0.2 U 0.2 U 0.2 U 0.04 J 0.2 U
Chloroform 0.109 0.0225 0.1 J 0.096 J 0.062 J 0.066 J 0.2 U 0.2 U
Chloromethane 3.29 0.678 1.3 1.4 0.65 0.84 0.89 0.57
Cyclohexane 7,550 1,830 0.72 3.8 0.071 J 0.088 J 0.5 U 0.5 U
Dichlorodifluoromethane (Freon-12) 178 42.5 0.68 0.7 0.49 0.48 0.41 0.42
Ethylbenzene 1.13 0.223 0.95 2.4 0.1 J 0.11 J 0.2 U 0.096 J
Isopropylbenzene 366 85.4 0.4 U 0.2 J 0.4 U 0.4 U 0.4 U 0.4 U
Methylene chloride 7.48 1.5 1.1 3.7 0.5 U 0.86 0.5 U 0.44 J
Styrene 1,030 235 0.13 J 0.92 0.2 U 0.2 U 0.2 U 0.2 U
Tetrachloroethene 0.31 0.0605 0.2 U 0.18 J 0.1 J 0.12 J 0.2 U 0.2 U
Toluene 5,840 1,380 5.8 17 0.65 0.71 0.14 J 0.17 J
Trichloroethene 1.14 0.223 0.2 U 0.15 J 0.51 0.52 0.12 J 0.11 J
Trichlorofluoromethane(Freon-11) 552 130 0.45 0.73 0.25 0.37 0.23 0.25
Vinyl chloride 1.1 0.0626 0.2 U 0.2 U 0.41 0.44 0.2 0.17 J
cis-1,2-Dichloroethene -- -- 0.13 J 0.066 J 7 6.5 2.3 2
m- and p-Xylene 101 23 3.5 7.7 0.28 0.29 0.2 U 0.26
o-Xylene 714 168 1.1 2.2 0.11 J 0.1 J 0.2 U 0.087 J
trans-1,2-Dichloroethene 65.6 15.9 0.2 U 0.2 U 2 1.9 0.44 0.41

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

U - The material was analyzed for, but not detected

ppbv - parts per billion volume
SL - Screening Levels
Shading indicates exceedance of Industrial Generic 
criteria
Bold text indicates exceedance of Unrestricted 
Generic criteria
* Outdoor air has not been compared to any criteria

IR89-IA04
IR89-IA04-08B

06/24/0806/21/08 06/24/08

IR89-IA03
IR89-IA03-08B

IR35-IA05 IR35-IA06
Industrial Generic 

Air SL  (ppbv)

Unrestricted 
Generic Air SL  

(ppbv) 06/24/08 06/24/08
IR35-IA05-08B IR35-IA06-08B IR89-IA01-08B IR89-IA02-08B

IR89-IA01

06/21/08

IR89-IA02
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TABLE V6-8
Summary of Camp Geiger Phase I Outdoor Air Analytical Results
Vapor Intrusion Report
Camp Geiger, MCB Camp Lejeune, North Carolina

Buildings

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (ppbv)
1,1,1-Trichloroethane 4,030 953 0.056 J 0.2 U
1,1,2,2-Tetrachloroethane 0.0306 0.00612 0.17 J 0.2 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 17,000 4,040 0.071 J 0.086 J
1,1-Dichloroethene 222 53 0.11 J 0.2 U
1,2-Dichloroethane 0.116 0.0232 0.2 U 0.2 U
1,4-Dichlorobenzene 0.183 0.0366 0.2 U 0.12 J
2-Butanone 7,460 1,760 1.3 2.4
2-Hexanone 3,170 757 0.5 U 0.15 J
4-Methyl-2-pentanone 3,170 756 0.5 U 0.39 J
Acetone 58,900 13,500 15 22
Benzene 0.501 0.097 0.33 0.27
Carbon disulfide 995 234 0.3 J 1.1
Carbon tetrachloride 0.13 0.0254 0.069 J 0.12 J
Chlorobenzene 47.8 11.3 0.2 U 0.2 U
Chloroethane 16,700 3,790 0.2 U 0.2 U
Chloroform 0.109 0.0225 0.042 J 0.2 U
Chloromethane 3.29 0.678 0.95 1.2
Cyclohexane 7,550 1,830 0.08 J 0.5 U
Dichlorodifluoromethane (Freon-12) 178 42.5 0.48 0.68
Ethylbenzene 1.13 0.223 0.27 0.12 J
Isopropylbenzene 366 85.4 0.95 0.4 U
Methylene chloride 7.48 1.5 0.5 U 2.1
Styrene 1,030 235 0.2 U 0.2 U
Tetrachloroethene 0.31 0.0605 0.11 J 0.2 U
Toluene 5,840 1,380 0.93 0.61
Trichloroethene 1.14 0.223 0.53 0.53
Trichlorofluoromethane(Freon-11) 552 130 0.22 0.6
Vinyl chloride 1.1 0.0626 0.54 0.089 J
cis-1,2-Dichloroethene -- -- 6.9 0.79
m- and p-Xylene 101 23 1.5 0.26
o-Xylene 714 168 0.36 0.063 J
trans-1,2-Dichloroethene 65.6 15.9 1.9 0.12 J

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

U - The material was analyzed for, but not detected

ppbv - parts per billion volume

SL - Screening Levels
Shading indicates exceedance of Industrial Generic 
criteria
Bold text indicates exceedance of Unrestricted 
Generic criteria
* Outdoor air has not been compared to any criteria

IR89-OA02
IR89-OA02-08B

06/24/0806/21/08

Industrial Generic 
Air SL  (ppbv)

Unrestricted 
Generic Air SL  

(ppbv)

IR89-OA01
IR89-OA01-08B
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TABLE V6-9
Summary of Camp Geiger Phase II Subslab Soil Gas Analytical Results
Vapor Intrusion Report
Camp Geiger, MCB Camp Lejeune, North Carolina

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (ppbv)
2-Butanone 74,600 7,460,000 17,600 1,760,000 2.5 J 10 U 2.2 J 10 U 10 U 10 U 10 U
Acetone 589,000 58,900,000 135,000 13,500,000 34 J 50 UJ 26 J 17 J 50 UJ 50 U 50 UJ
Chloroform 1.09 109 0.225 22.5 0.45 J 1.2 J 2 U 2 U 2 U 3.7 0.83 J
Dichlorodifluoromethane (Freon-12) 1,780 178,000 425 42,500 2 U 2 U 0.75 J 0.81 J 2 U 2 U 2 U
Methylene chloride 74.8 7,480 15 1500 5 U 5 U 8.8 11 5 U 5.2 U 5 U
Tetrachloroethene 3.1 310 0.605 60.5 2 U 2 U 2.1 2.2 2 U 3.2 2 U
Toluene 58,400 5,840,000 13,800 1,380,000 2 U 2 U 0.78 J 0.96 J 2 U 0.54 J 2 U
Trichlorofluoromethane(Freon-11) 5,520 552,000 1,300 130,000 2 U 0.39 J 0.63 J 0.64 J 2 U 0.61 J 2 U

Notes: 100
J - Analyte present, value may or may not be 
accurate or precise
NA - Not analyzed

U - The material was analyzed for, but not detected

SGSL - Soil Gas Screening Level
UJ - Analyte not detected, quantitation limit may be 
inaccurate
Shading indicates exceedance of Industrial Generic
criteria
Bold text indicates exceedance of Unrestricted 
Generic criteria
Bold box indicates exceedance of Industrial Base-
Specific criteria
Underline indicates exceedance of Unrestricted 
base Specific criteria

Industrial Shallow 
Generic SGSL (AF=0.1) 

(ppbv)

Unrestricted Shallow 
Generic SGSL (AF=0.1) 

(ppbv)

IR35-SG08
IR35-SG08-08C

10/04/08

Industrial Shallow Base-
Specific SGSL (AF=0.001) 

(ppbv)

Unrestricted Shallow 
Base-Specific SGSL 

(AF=0.001) (ppbv)

IR35-SG09
IR35-SG09-08C

10/04/08
IR35-SG10-08C

09/27/08
IR35-SG10D-08C

09/27/08

IR35-SG11
IR35-SG11-08C

10/04/08

IR35-SG10 IR35-SG12
IR35-SG12-08C

09/27/08

IR35-SG13
IR35-SG13-08C

10/04/08
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Appendix V6-B 
Data Validation/Quality Assurance 

Technical Memorandum 



 

Data Quality Evaluation 

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

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

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

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

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

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

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

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

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

1.2.1 Primary Data Validation Qualifiers 
The following data validation qualifiers were applied to one or more analytical results: 

• 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.  

• 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. 

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

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

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

2 Impact of Data Quality on Project Data Quality Objectives 
and Data Usability 
The laboratories analyzed the samples in accordance with EPA methods. The data packages 
were reviewed by an independent data validator using USEPA National Functional 
Guidelines, analytical methods, and applicable laboratory SOPs.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

3.5 Deep Soil Vapor Data 
This evaluation assesses the analytical results of deep soil vapor samples collected on 
June 22, 2008. 
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3.5.1 Volatile Organic Compounds 
Volatiles were analyzed by EPA method TO-15. Excluding field quality control samples, 138 
distinct data points were generated. There were no rejected results. The volatiles data set is 
100% percent complete (all volatiles results are available for use). The validation process 
resulted in the following qualifiers for results in the volatiles fraction: 

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

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

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

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

4 Phase II Sampling – Camp Geiger 
4.1 Soil Gas 
This evaluation assesses the analytical results of soil gas samples collected on September 27 
and October 4, 2008. 

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

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

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

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

• 5 percent (16 of 322 results) were J-qualified as “estimated” because the results were 
below the quantitation limit (see section 4.1.1.3 below) 
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4.1.1.1 Blank Contamination 
A total of nine results were U-qualified as “attributable to blank contamination” because 
carbon disulfide and methylene chloride were detected in associated blank samples. 
Methylene chloride is a common laboratory contaminant. The U-qualification of detects to 
indicate that they are “attributable to blank contamination” does not affect the availability of 
results because they are available for use as nondetects at the adjusted quantitation limit. 

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

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

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

5 Overall Assessment 
All data collected in support of Phase I and Phase II sampling events are found to be of 
exceptional quality. No data was rejected due to QA/QC deficiencies and all data is 
available for use by the project team. 
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Appendix V6-D 
Chain of Custody Data 
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TO - 21
Camp Lejeune - Camp Gieger

Soil Gas Raw Analytical Results
June 2008

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (ppbv)
1,1,1-Trichloroethane 2 U 2 U 3.6 U 2 U 3.4 J 13 U
1,1,2,2-Tetrachloroethane 2 U 2 U 1.6 J 2 U 14 U 13 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 2 U 2 U 3.6 U 2 U 14 U 13 U
1,1,2-Trichloroethane 2 U 2 U 3.6 U 2 U 14 U 13 U
1,1-Dichloroethane 2 U 2 U 3.6 U 2 U 14 U 13 U
1,1-Dichloroethene 2 U 2 U 3.6 U 2 U 14 U 13 U
1,2,4-Trichlorobenzene 10 U 10 U 18 U 10 U 72 U 65 U
1,2-Dibromoethane 2 U 2 U 3.6 U 2 U 14 U 13 U
1,2-Dichlorobenzene 2 U 2 U 3.6 U 2 U 14 U 13 U
1,2-Dichloroethane 2 U 2 U 3.6 U 2 U 14 U 13 U
1,2-Dichloropropane 2 U 2 U 3.6 U 2 U 14 U 13 U
1,3-Dichlorobenzene 2 U 2 U 3.6 U 2 U 14 U 13 U
1,4-Dichlorobenzene 2 U 2 U 3.6 U 2 U 14 U 13 U
2-Butanone 5.2 J 6.9 J 18 U 4.1 J 72 U 65 U
2-Hexanone 0.58 J 5 U 9.1 U 5 U 36 U 32 U
4-Methyl-2-pentanone 5 U 2.5 J 9.1 U 5 U 36 U 32 U
Acetone 44 J 220 91 U 67 110 J 320 U
Benzene 2 U 0.67 J 3.6 U 0.9 J 14 U 13 U
Bromodichloromethane 2 U 2 U 3.6 U 2 U 14 U 13 U
Bromoform 2 U 2 U 3.6 U 2 U 14 U 13 U
Bromomethane 2 U 2 U 3.6 U 2 U 14 U 13 U
Carbon disulfide 0.44 J 0.58 J 0.75 J 5 U 36 U 32 U
Carbon tetrachloride 2 U 2 U 3.6 U 2 U 14 U 13 U
Chlorobenzene 2 U 2 U 3.6 U 2 U 14 U 13 U
Chloroethane 2 U 2 U 3.6 U 2 U 14 U 13 U
Chloroform 2 U 2 U 3.6 U 2 U 14 U 3.6 J
Chloromethane 5 U 5 U 9.1 U 5 U 36 U 32 U
Cyclohexane 0.62 J 0.86 J 3.8 J 2.2 J 36 U 32 U
Dibromochloromethane 2 U 2 U 3.6 U 2 U 14 U 13 U
Dichlorodifluoromethane (Freon-12) 2 U 0.75 J 3.6 U 2 U 14 U 13 U
Ethylbenzene 20 27 23 33 47 36
Isopropylbenzene 1.4 J 2.2 J 1.8 J 2.4 J 29 U 4.1 J
Methyl-tert-butyl ether (MTBE) 10 U 10 U 18 U 10 U 72 U 65 U
Methylene chloride 5 U 5 U 19 U 4.8 J 36 U 32 U
Styrene 2 U 2 U 3.6 U 2 U 14 U 13 U
Tetrachloroethene 2 U 2 U 23 6 79 110
Toluene 2.6 3.6 3 J 4.1 8.2 J 6.1 J
Trichloroethene 1.2 J 3.8 230 22 2,000 1,900
Trichlorofluoromethane(Freon-11) 0.35 J 0.87 J 3.6 U 0.59 J 14 U 13 U
Vinyl chloride 2 U 2 U 3.6 U 2 U 14 U 13 U
cis-1,2-Dichloroethene 2 U 2 U 6.5 2 U 40 54
cis-1,3-Dichloropropene 2 U 2 U 3.6 U 2 U 14 U 13 U
m- and p-Xylene 42 66 54 71 110 90
o-Xylene 15 24 21 25 41 34
trans-1,2-Dichloroethene 2 U 2 U 7.7 2 U 50 48
trans-1,3-Dichloropropene 2 U 2 U 3.6 U 2 U 14 U 13 U

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

U - The material was analyed for, but not detected

ppbv - parts per billion volume

IR35-SG05
IR35-SG05-08B

06/24/08

IR35-SG06
IR35-SG06-08B

06/24/08

IR89-SG01
IR89-SG01-08B

06/21/08

IR89-SG02
IR89-SG02-08B

06/21/08

IR89-SG03
IR89-SG03-08B

06/23/08

IR89-SG04
IR89-SG04-08B

06/23/08
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TO - 21
Camp Lejuene - Camp Geiger

Shallow Soil Vapor Raw Analytical Results
June 2008

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (ppbv)
1,1,1-Trichloroethane 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
1,1,2,2-Tetrachloroethane 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
1,1,2-Trichloroethane 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
1,1-Dichloroethane 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
1,1-Dichloroethene 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
1,2,4-Trichlorobenzene 10 U 10 U 10 U 10 U 36 U 10 U 35 U
1,2-Dibromoethane 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
1,2-Dichlorobenzene 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
1,2-Dichloroethane 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
1,2-Dichloropropane 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
1,3-Dichlorobenzene 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
1,4-Dichlorobenzene 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
2-Butanone 10 7.9 J 13 15 36 U 10 U 35 U
2-Hexanone 1.6 J 0.81 J 0.97 J 1.1 J 18 U 5 U 18 U
4-Methyl-2-pentanone 1.3 J 0.56 J 5 U 5 U 18 U 5 U 18 U
Acetone 70 56 110 120 66 J 36 J 180 U
Benzene 1.3 J 1.4 J 4.8 2.2 7.2 U 0.88 J 3.1 J
Bromodichloromethane 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
Bromoform 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
Bromomethane 2 U 2 U 2 U 0.37 J 7.2 U 2 U 7 U
Carbon disulfide 1.2 J 1.4 J 1.4 J 2.2 J 18 U 5 U 18 U
Carbon tetrachloride 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
Chlorobenzene 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
Chloroethane 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
Chloroform 2 U 2 U 0.6 J 0.61 J 2.9 J 2 U 11
Chloromethane 5 U 5 U 5 U 4 J 18 U 5 U 18 U
Cyclohexane 1.3 J 1.5 J 5.3 2.6 J 18 U 5 U 2.1 J
Dibromochloromethane 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
Dichlorodifluoromethane (Freon-12) 0.74 J 2 U 0.81 J 2 U 7.2 U 2 U 7 U
Ethylbenzene 4.4 4.2 2.9 2.7 2.6 J 2 U 6.9 J
Isopropylbenzene 2.5 J 2.2 J 1.5 J 1.6 J 14 U 4 U 14 U
Methyl-tert-butyl ether (MTBE) 10 U 10 U 10 U 10 U 36 U 10 U 35 U
Methylene chloride 5.7 U 5 U 5.2 U 8.6 U 18 U 5 U 18 U
Styrene 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
Tetrachloroethene 3 2.2 5.7 4.7 74 0.41 J 64
Toluene 1.8 J 1.2 J 4.2 3 2.1 J 1.6 J 6.8 J
Trichloroethene 2 U 2 U 2 U 2 U 1,200 3.6 1,600
Trichlorofluoromethane(Freon-11) 1.3 J 0.52 J 2 0.94 J 7.2 U 0.42 J 7 U
Vinyl chloride 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
cis-1,2-Dichloroethene 2 U 2 U 2 U 2 U 16 2 U 84
cis-1,3-Dichloropropene 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U
m- and p-Xylene 11 8.5 5.8 6.1 5 J 2 U 21
o-Xylene 0.71 J 2 U 0.66 J 0.63 J 7.2 U 2 U 8.3
trans-1,2-Dichloroethene 2 U 2 U 2 U 2 U 12 2 U 50
trans-1,3-Dichloropropene 2 U 2 U 2 U 2 U 7.2 U 2 U 7 U

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

U - The material was analyed for, but not detected

ppbv - parts per billion volume

IR89-IS12
IR89-IS12-SV-04-05-08B

06/24/08

IR35-IS02 IR89-IS10
IR89-IS10-SV-04-05-08B

06/24/08

IR89-IS11
IR89-IS11-SV-04-05-08B

06/24/08

IR35-IS05
IR35-IS05-SV-05-06-08B

06/21/08

IR35-IS06
IR35-IS06-SV-05-06-08B

06/21/08
IR35-IS02D-SV-05-06-08B

06/21/08
IR35-IS02-SV-05-06-08B

06/21/08

Page 1 of 1



Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (ppbv)
1,1,1-Trichloroethane 2 U 2 U 2 U
1,1,2,2-Tetrachloroethane 2 U 2 U 2 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 2 U 2 U 2 U
1,1,2-Trichloroethane 2 U 2 U 2 U
1,1-Dichloroethane 2 U 2 U 2 U
1,1-Dichloroethene 2 U 2 U 2 U
1,2,4-Trichlorobenzene 10 U 10 U 10 U
1,2-Dibromoethane 2 U 2 U 2 U
1,2-Dichlorobenzene 2 U 2 U 2 U
1,2-Dichloroethane 2 U 2 U 2 U
1,2-Dichloropropane 2 U 2 U 2 U
1,3-Dichlorobenzene 2 U 2 U 2 U
1,4-Dichlorobenzene 2 U 2 U 2 U
2-Butanone 5.2 J 15 33
2-Hexanone 0.65 J 0.67 J 3.1 J
4-Methyl-2-pentanone 5 U 5 U 2.2 J
Acetone 40 J 85 230
Benzene 1.2 J 1.1 J 2.8
Bromodichloromethane 2 U 2 U 2 U
Bromoform 2 U 2 U 2 U
Bromomethane 2 U 2 U 2 U
Carbon disulfide 1.4 J 0.64 J 1 J
Carbon tetrachloride 2 U 2 U 2 U
Chlorobenzene 2 U 2 U 2 U
Chloroethane 2 U 2 U 2 U
Chloroform 2 U 2 U 2 U
Chloromethane 5 U 2.3 J 5 U
Cyclohexane 1.1 J 21 3.5 J
Dibromochloromethane 2 U 2 U 2 U
Dichlorodifluoromethane (Freon-12) 0.69 J 0.76 J 0.78 J
Ethylbenzene 2.9 4.8 3.7
Isopropylbenzene 2 J 4.9 2.5 J
Methyl-tert-butyl ether (MTBE) 10 U 10 U 10 U
Methylene chloride 5 U 5 U 5 U
Styrene 2 U 2 U 2 U
Tetrachloroethene 3.7 2.4 29
Toluene 1.3 J 1.9 J 3.5
Trichloroethene 2 U 2 U 2 U
Trichlorofluoromethane(Freon-11) 0.55 J 0.5 J 0.56 J
Vinyl chloride 2 U 2 U 2 U
cis-1,2-Dichloroethene 2 U 2 U 2 U
cis-1,3-Dichloropropene 2 U 2 U 2 U
m- and p-Xylene 7.2 11 8.9
o-Xylene 2 U 1.2 J 1 J
trans-1,2-Dichloroethene 2 U 2 U 2 U
trans-1,3-Dichloropropene 2 U 2 U 2 U

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

U - The material was analyed for, but not detected

ppbv - parts per billion volume

IR93-IS09
IR93-IS09-SV-06-07-08B

06/22/08

IR93-IS07
IR93-IS07-SV-07-08-08B

06/22/08

IR93-IS08
IR93-IS08-SV-07-08-08B

06/22/08
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TO - 21
Camp Lejeune - Camp Geiger

Indoor and Outdoor Air Raw Analytical Results
June 2008

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds  (ppbv)
1,1,1-Trichloroethane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.056 J 0.2 U
1,1,2,2-Tetrachloroethane 0.2 U 0.2 U 0.13 J 0.15 J 0.082 J 0.074 J 0.17 J 0.2 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 0.11 J 0.11 J 0.074 J 0.081 J 0.074 J 0.073 J 0.071 J 0.086 J
1,1,2-Trichloroethane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1-Dichloroethane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1-Dichloroethene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.11 J 0.2 U
1,2,4-Trichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromoethane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2-Dichlorobenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2-Dichloroethane 0.053 J 0.13 J 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2-Dichloropropane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,3-Dichlorobenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,4-Dichlorobenzene 12 11 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.12 J
2-Butanone 2.3 6.6 0.72 J 0.76 J 0.65 J 0.73 J 1.3 2.4
2-Hexanone 0.12 J 0.11 J 0.5 U 0.5 U 0.5 U 0.091 J 0.5 U 0.15 J
4-Methyl-2-pentanone 0.23 J 0.48 J 0.5 U 0.054 J 0.5 U 0.051 J 0.5 U 0.39 J
Acetone 39 30 9.7 10 5.1 5.3 15 22
Benzene 1.8 2.7 0.28 0.28 0.11 J 0.11 J 0.33 0.27
Bromodichloromethane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Bromoform 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Bromomethane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Carbon disulfide 0.039 J 0.5 0.5 U 0.038 J 0.21 J 0.1 J 0.3 J 1.1
Carbon tetrachloride 0.12 J 0.13 J 0.067 J 0.066 J 0.066 J 0.071 J 0.069 J 0.12 J
Chlorobenzene 0.2 U 0.18 J 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Chloroethane 0.2 U 0.2 U 0.2 U 0.2 U 0.04 J 0.2 U 0.2 U 0.2 U
Chloroform 0.1 J 0.096 J 0.062 J 0.066 J 0.2 U 0.2 U 0.042 J 0.2 U
Chloromethane 1.3 1.4 0.65 0.84 0.89 0.57 0.95 1.2
Cyclohexane 0.72 3.8 0.071 J 0.088 J 0.5 U 0.5 U 0.08 J 0.5 U
Dibromochloromethane 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Dichlorodifluoromethane (Freon-12) 0.68 0.7 0.49 0.48 0.41 0.42 0.48 0.68
Ethylbenzene 0.95 2.4 0.1 J 0.11 J 0.2 U 0.096 J 0.27 0.12 J
Isopropylbenzene 0.4 U 0.2 J 0.4 U 0.4 U 0.4 U 0.4 U 0.95 0.4 U
Methyl-tert-butyl ether (MTBE) 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methylene chloride 1.1 3.7 0.5 U 0.86 0.5 U 0.44 J 0.5 U 2.1
Styrene 0.13 J 0.92 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Tetrachloroethene 0.2 U 0.18 J 0.1 J 0.12 J 0.2 U 0.2 U 0.11 J 0.2 U
Toluene 5.8 17 0.65 0.71 0.14 J 0.17 J 0.93 0.61
Trichloroethene 0.2 U 0.15 J 0.51 0.52 0.12 J 0.11 J 0.53 0.53
Trichlorofluoromethane(Freon-11) 0.45 0.73 0.25 0.37 0.23 0.25 0.22 0.6
Vinyl chloride 0.2 U 0.2 U 0.41 0.44 0.2 0.17 J 0.54 0.089 J
cis-1,2-Dichloroethene 0.13 J 0.066 J 7 6.5 2.3 2 6.9 0.79
cis-1,3-Dichloropropene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
m- and p-Xylene 3.5 7.7 0.28 0.29 0.2 U 0.26 1.5 0.26
o-Xylene 1.1 2.2 0.11 J 0.1 J 0.2 U 0.087 J 0.36 0.063 J
trans-1,2-Dichloroethene 0.2 U 0.2 U 2 1.9 0.44 0.41 1.9 0.12 J
trans-1,3-Dichloropropene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

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

U - The material was analyed for, but not detected

ppbv - parts per billion volume

IR89-OA01
IR89-OA01-08B

06/21/08

IR89-OA02
IR89-OA02-08B

06/24/08

IR89-IA03
IR89-IA03-08B

06/24/08

IR89-IA04
IR89-IA04-08B

06/24/08

IR89-IA01
IR89-IA01-08B

06/21/08

IR89-IA02
IR89-IA02-08B

06/21/08

IR35-IA05
IR35-IA05-08B

06/24/08

IR35-IA06
IR35-IA06-08B

06/24/08
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TO - 21
Camp Lejeune - Camp Geiger

Groundwater Raw Analytical Results 
June 2008

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
1,1,2-Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
1,1-Dichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
1,1-Dichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
1,2,4-Trichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane 2 U 2 U 2 U 2 U 2 U 2 U 10 U 2 U 2 U 2 U
1,2-Dibromoethane 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
1,2-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
1,2-Dichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
1,2-Dichloropropane 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
1,3-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
1,4-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
2-Butanone 5 U 5 U 5 U 5 U 5 U 5 U 25 U 5 U 5 U 5 U
2-Hexanone 5 U 5 U 5 U 5 U 5 U 5 U 25 U 5 U 5 U 5 U
4-Methyl-2-pentanone 5 U 5 U 5 U 5 U 5 U 5 U 25 U 5 U 5 U 5 U
Acetone 10 U 10 U 10 U 2.4 J 1.5 J 3.2 J 50 U 10 U 5.3 J 1.5 J
Benzene 1 U 1 U 1 U 1 U 0.033 J 1 U 60 1 U 1 U 0.035 J
Bromodichloromethane 1 U 1 U 1 U 1 U 1 U 0.081 J 5 U 1 U 1 U 1 U
Bromoform 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
Bromomethane 2 U 2 U 2 U 2 U 2 U 2 U 10 UJ 2 U 2 U 2 U
Carbon disulfide 1 U 1 U 1 U 1 U 0.15 J 1 U 0.58 J 0.27 J 1 U 1 U
Carbon tetrachloride 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
Chlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
Chloroethane 2 U 2 U 2 U 2 U 2 U 2 U 10 U 2 U 2 U 2 U
Chloroform 1 U 1 U 1 U 1 U 1 U 2.1 5 U 1 U 1 U 1 U
Chloromethane 0.087 J 0.088 J 0.16 J 0.14 J 2 U 0.098 J 10 U 2 U 2 U 2 U
Cyclohexane 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
Dibromochloromethane 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
Dichlorodifluoromethane (Freon-12) 2 U 2 U 2 U 2 U 2 U 2 U 10 U 2 U 2 U 2 U
Ethylbenzene 1 U 1 U 1 U 1 U 1 U 1 U 25 1 U 1 U 1 U
Isopropylbenzene 1 U 1 U 1 U 1 U 0.049 J 1 U 22 1 U 1 U 1 U
Methyl acetate 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
Methyl-tert-butyl ether (MTBE) 1 UJ 1 UJ 1 UJ 1 UJ 1 U 1 UJ 5 U 0.057 J 1 UJ 1 UJ
Methylcyclohexane 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
Methylene chloride 2 U 2 U 2 U 2 U 2 U 2 U 10 U 2 U 2 U 2 U
Styrene 1 U 1 U 1 U 1 U 1 U 1 U 1.1 J 1 U 1 U 1 U
Tetrachloroethene 1 U 1 U 1 U 1 U 1 U 1 U 5 U 0.37 J 1 U 0.055 J
Toluene 1 U 1 U 1 U 0.053 J 0.1 J 0.053 J 20 0.073 J 0.061 J 0.12 J
Trichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 5 U 0.33 J 1 U 0.85 J
Trichlorofluoromethane(Freon-11) 2 U 2 U 2.7 2 U 2 U 2 U 10 U 2 U 2 U 2 U
Vinyl chloride 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
cis-1,2-Dichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 5 U 0.14 J 1 U 5
cis-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U
m- and p-Xylene 0.07 J 0.073 J 0.045 J 0.069 J 0.12 J 0.04 J 15 0.063 J 0.064 J 0.17 J
o-Xylene 1 U 1 U 1 U 1 U 0.049 J 1 U 9 1 U 1 U 0.054 J
trans-1,2-Dichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 0.4 J
trans-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 5 U 1 U 1 U 1 U

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

U - The material was analyed for, but not detected

UG/L - Micrograms per liter
UJ - Analyte not detected, quantitation limit may be 
inaccurate

IR35-IS01
IR35-IS01-GW-08-09-08B

06/21/08
IR35-IS01D-GW-08-09-08B

06/21/08

IR35-IS02
IR35-IS02-GW-09-10-08B

06/21/08

IR35-IS03
IR35-IS03-GW-09-10-08B

06/21/08

IR35-IS04
IR35-IS04-GW-08-09-08B

06/21/08

IR35-IS05
IR35-IS05-GW-09-10-08B

06/21/08

IR35-IS06
IR35-IS06-GW-10-11-08B

06/21/08

IR93-IS07
IR93-IS07-GW-12-13-08B

06/22/08

IR93-IS08
IR93-IS08-GW-12-13-08B

06/22/08

IR93-IS09
IR93-IS09-GW-12-13-08B

06/22/08
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TO - 21
Camp Lejeune - Camp Geiger

 Phase II Soil Gas Raw Analytical Results
September 2008

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (ppbv)
1,1,1-Trichloroethane 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1,1,2,2-Tetrachloroethane 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1,1,2-Trichloroethane 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1,1-Dichloroethane 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1,1-Dichloroethene 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1,2,4-Trichlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,2-Dibromoethane 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1,2-Dichlorobenzene 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1,2-Dichloroethane 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1,2-Dichloropropane 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1,3-Dichlorobenzene 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1,4-Dichlorobenzene 2 U 2 U 2 U 2 U 2 U 2 U 2 U
2-Butanone 2.5 J 10 U 2.2 J 10 U 10 U 10 U 10 U
2-Hexanone 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-pentanone 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Acetone 34 J 50 UJ 26 J 17 J 50 UJ 50 U 50 UJ
Benzene 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Bromodichloromethane 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Bromoform 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Bromomethane 2 U 2 U 2 UJ 2 UJ 2 U 2 UJ 2 U
Carbon disulfide 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Carbon tetrachloride 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Chlorobenzene 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Chloroethane 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Chloroform 0.45 J 1.2 J 2 U 2 U 2 U 3.7 0.83 J
Chloromethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Cyclohexane 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Dibromochloromethane 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Dichlorodifluoromethane (Freon-12) 2 U 2 U 0.75 J 0.81 J 2 U 2 U 2 U
Ethylbenzene 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Isopropylbenzene 4 U 4 U 4 U 4 U 4 U 4 U 4 U
Methyl-tert-butyl ether (MTBE) 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Methylene chloride 5 U 5 U 8.8 11 5 U 5.2 U 5 U
Styrene 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Tetrachloroethene 2 U 2 U 2.1 2.2 2 U 3.2 2 U
Toluene 2 U 2 U 0.78 J 0.96 J 2 U 0.54 J 2 U
Trichloroethene 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Trichlorofluoromethane(Freon-11) 2 U 0.39 J 0.63 J 0.64 J 2 U 0.61 J 2 U
Vinyl chloride 2 U 2 U 2 U 2 U 2 U 2 U 2 U
cis-1,2-Dichloroethene 2 U 2 U 2 U 2 U 2 U 2 U 2 U
cis-1,3-Dichloropropene 2 U 2 U 2 U 2 U 2 U 2 U 2 U
m- and p-Xylene 2 U 2 U 2 U 2 U 2 U 2 U 2 U
o-Xylene 2 U 2 U 2 U 2 U 2 U 2 U 2 U
trans-1,2-Dichloroethene 2 U 2 U 2 U 2 U 2 U 2 U 2 U
trans-1,3-Dichloropropene 2 U 2 U 2 U 2 U 2 U 2 U 2 U

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

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