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EXECUTIVE SUMMARY

Environmental Restoration Program (ERP) Site SS-57 (The Officer’s Club) is located at the
corner of West 8" Street and West New Mexico Avenue, Holloman Air Force Base (HAFB),
New Mexico. In response to hydrogen sulfide odors detected in the building in the fall of 1991,
numerous investigations have been conducted at the site. These have resulted in the installation
of several groundwater monitoring and soil-vapor wells, collection and analysis of groundwater
samples, soil samples, and soil-vapor samples. Additionally, an air sparge/soil-vapor extraction
system operated at the site from about 1996 to 2002.

This report presents a site-specific risk assessment conducted at the site to determine whether the
residual soil and groundwater concentrations of petroleum hydrocarbons result in an
unacceptable risk. The risk assessment consisted of the following steps:

e Review of site history and compilation of relevant data

e Development of an exposure model (EM) for the identification of the complete routes of
exposure (ROEs)

e Comparison of maximum soil, groundwater and soil-vapor concentrations with New Mexico
Environmental Department (NMED) soil screening levels (SSLs), lowest groundwater
standards (refer to Section 3.2), and air inhalation target levels (New Mexico Underground
Storage Tank Bureau, 2000), respectively

e Application of the Johnson and Ettinger (J&E) model to estimate soil and groundwater target
levels protective of indoor inhalation

e Speciation of total petroleum hydrocarbon-diesel range organics (TPH-DRO) data into
aromatic and aliphatic fractions using the Total Petroleum Hydrocarbon Criteria Working
Group (TPHCWG) approach.

e Calculation of site-specific target levels (SSTLs) for each fraction for the primary ROEs
The results of the above tasks are summarized below:

1. The primary ROEs which have been quantitatively evaluated based on the site-specific
receptors include:
a. Commercial Worker
i.  Dermal contact with surficial soil
ii.  Ingestion of surficial soil
iii.  Outdoor inhalation from surficial soil
iv.  Indoor inhalation from subsurface soil
v.  Indoor inhalation from groundwater
b. Resident
i.  Dermal contact with surficial soil
ii.  Ingestion of surficial soil
iii.  Outdoor inhalation from surficial soil
iv.  Indoor inhalation from subsurface soil
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v.  Indoor inhalation from groundwater
¢. Construction Worker
i.  Dermal contact with surficial soil
ii.  Ingestion of surficial soil
iii.  Outdoor inhalation from surficial soil
iv.  Indoor inhalation from groundwater
v.  Dermal contact with groundwater

2. Review of site-specific data indicates that the residual concentrations are “very low”. As an
example, the maximum detected concentration of benzene in groundwater is 0.35
micrograms per liter (ng/L), which is significantly less than the federal groundwater standard
of 5 png/L.

3. None of the maximum soil and groundwater concentrations exceed NMED SSLs and
groundwater standards respectively except for TPH-DRO.

4. None of the soil and groundwater concentrations exceed target levels protective of indoor
inhalation using the J&E model. Note this step was necessary because the NMED SSLs do
not consider indoor inhalation as a pathway.

5. SSTLs were calculated for TPH-DRO and its carbon fractions. Maximum detected
concentrations did not exceed any of the SSTLs for the above identified primary ROEs for
neither the TPH-DRO nor the carbon fractions.

Based on the above evaluation, the residual soil, groundwater, and soil-vapor concentrations are
protective of current and reasonable future receptors at the site. These concentrations are
anticipated to reduce in time due to natural attenuation processes which are expected to further
reduce the risk.

viii July 2005
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1 INTRODUCTION

This Section presents the background data and site-specific information for a risk-based
evaluation for the Environmental Restoration Program (ERP) Site SS-57 (The Officer’s Club) at
Holloman Air Force Base (HAFB), New Mexico.

1.1 Site Description

1.1.1 Location and Vicinity

HAFB is located directly west of Alamogordo, New Mexico. The Officer’s Club (Building No.
531) is located at the corner of West 8™ Street and West New Mexico Avenue, HAFB. Figures
1-1, 1-2, and 1-3 show the general locations of HAFB and the Officer’s Club.

The grounds around the Officer’s Club are landscaped along the southwestern and western sides
of the building while the northern and eastern portions of the site are paved with asphaltic
concrete.

1.1.2 Source Area

The site was identified in 1991 when hydrogen sulfide odors were detected in the Officer’s Club
building. These were assumed to result from the natural anaerobic organic degradation of diesel
fuel hydrocarbons which leaked from an underground storage tank (UST) prior to 1991. This
tank was located near the southwestern corner of the Officer’s Club and has been removed.

1.2 Chronology of Events

The chronology of significant events at the site, based on reports reviewed is outlined below.
Boring and sampling locations are shown on Figure 1-4.

Fall 1991 Hydrogen sulfide odors were detected in the Officer’s Club building and the site
was designated as SS-57.

Oct. 1991 Nine soil borings (B-1 to B-9) were advanced to depths ranging from
approximately 1 to 29 feet below existing grade. Three monitoring wells (MWO05,
MWO07, and MW09) were installed at three of the nine borings. The following
samples were collected and submitted for laboratory analysis:

e Nine water samples from nine borings for standard water analysis and organic
halogen analysis.

e Three water samples from B-1, B-2, and B-3 for volatile organic compound
(VOC) analysis. The VOC method is not known and also not critical for risk
assessment since this is pre-remediation and 13 year old data.

e Three air samples from B-1, B-2, and B-3 for sulfur compounds analysis and
VOC analysis.
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Nov. 1992

Mar. 1996

Apr. 1996

Oct. 1997

* One water sample from the seep in the basement access stairwell for diesel
fuel.

Geotechnical parameters such as moisture content, grain-size analysis, Atterberg
limits tests, and consolidation tests were performed on selected samples. A
positive pressure air-handling system was installed at the Officer’s Club to
prevent nuisance odors from accumulating in the building.

Four vertical borings (VB-01 to VB-04) and two angle boring (AB-01 and AB-
02) were drilled near the southern corner of the Officer’s Club. Twenty five soil
samples were collected and analyzed for total petroleum hydrocarbon (TPH) as
diesel using Modified American Society for Testing and Materials (ASTM)
Method D3328. Also, 13 soil samples were analyzed for a bacteria enumeration
study and a biological screening.

One triple-nested air sparge well SP-01 screened from 18 to 20 feet, 28 to 30 feet,
and 37.5 to 39.5 feet below ground surface (bgs) was installed. Three sparge
monitor wells (SMP-01, SMP-02, and SMP-03) were installed. Each of these
wells has three nested monitoring points screened at 18 to 20 feet, 28 to 30 feet,
and 38 to 40 feet bgs (except 37 to 39 feet bgs for SMP-02).

Four groundwater monitoring wells (MWO01 to MWO04) were advanced to depths
between 14 and 17 feet bgs. Fourteen soil samples were collected and analyzed
for the following;:

e TPH as Diesel fuel by Modified ASTM Method D3328

e Alkalinity by Modified Environmental Protection Agency (EPA) Method
310.1

e pH by EPA Method 9045A

e Sulfate by Modified EPA Method 375.4

e Total Kjeldahl Nitrogen (TKN) by Modified EPA Method 351.2

e Total Organic Carbon (TOC) by California Fertilizer Association (CFA)
Method 18.0

¢ Phosphorous (total) by Modified EPA Method 365.4

e Moisture Content by ASTM Method D2216-80

e Iron (total) by EPA Method 6010A

Eleven groundwater samples were collected and analyzed for TPH as diesel by
Modified ASTM Method D3328, dissolved iron by EPA Method 6010A, and
sulfate by Modified EPA Method 375.4.

An air sparging/soil vapor extraction (AS/SVE) pilot test was performed for a
horizontal vapor extraction trench (VET-01) and a triple-nested air sparge well
(SP-01). Soil vapor samples were collected while venting on the vapor extraction
trench and analyzed using EPA Method TO-14 and ASTM Method D-5504.

Soil samples were collected and analyzed for TPH using EPA Method 418.1.

1-2
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May 1998

Apr. 1999

May 2002

Jul. 2002

Feb. 2004

Apr. 2004

Aug. 2004

.“‘MW

Results of the soil samples are not available and also not necessary for risk
assessment (refer to Section 1.5).

Soil samples were collected and analyzed for TPH using EPA Method 418.1.
Results of the soil samples are not available and also not necessary for risk
assessment (refer to Section 1.5).

Soil samples were collected and analyzed for TPH using EPA Method 418.1.
Results of the soil samples are not available and also not necessary for risk
assessment (refer to Section 1.5).

The AS/SVE which operated from April 1996 was turned off.

Sixteen soil samples were collected from eight soil borings (DP01 to DPO0S).
Samples were analyzed for VOCs by EPA Method 8260B, semi-volatile organic
compounds (SVOCs) by EPA Method 8270C, TPH-diesel range organics (TPH-
DRO) & TPH-oil range organics (TPH-ORO) by Modified EPA Method 8015D,
and TPH-gasoline range organics (TPH-GRO) by Modified EPA Method 8015V.

Data for 9 of the 16 samples are tabulated in Appendix A, the remaining were
non-detects.

Five soil borings (SB01 to SB05) were drilled; 10 soil samples and 5 groundwater
samples were collected. Three dual completion soil-vapor borings (SVO01 to
SV03) were drilled; six soil samples were collected for lab analysis as well as for
analyzing geotechnical parameters. Boring GB-01 was drilled at a non-impacted
area and also sampled for geotechnical data. Groundwater samples from MWO01
to MWO03, MWO05, and MWO07 were collected including a duplicate from MW07.
The samples were analyzed for the following:

e VOCs (benzene, toluene, ethylbenzene, and xylenes [BTEX] only) using EPA
Method 8260B

¢ Polycyclic aromatic hydrocarbons (PAHs) using EPA Method 8270C
o TPH using Texas Method 1005
o Carbon Fractions using Texas Method 1006

Six samples from dual completion soil-vapor borings (SV01 to SVO03) were
collected and sent for soil vapor analysis for the following:

e BTEX compounds using EPA Method TO-15

e TPH-DRO using National Institute for Occupational Safety and Health
(NIOSH) Method 1550

Soil boring SB06 was drilled and two soil samples, including one duplicate
sample, were collected and analyzed for the following:

e VOCs (BTEX only) using EPA Method 8260B
o PAHs using EPA Method 8270C
e TPH using Texas Method 1005
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e Carbon Fractions using Texas Method 1006
A groundwater sample from MWO04 was collected and analyzed for the following:

e VOCs (BTEX only) using EPA Method 8260B
e TPH using Texas Method 1005
e Carbon Fractions using Texas Method 1006

1.3 Data Used for Risk Analysis

Based on the chronology presented above, soil, groundwater, and soil-vapor analytical data have
been collected at the site since 1991.

Data collected before June 2002 are not considered representative of current site conditions due
to the natural biodegradation of petroleum hydrocarbons. Additionally, data collected during the
operation of the AS/SVE system would be biased to the low end and not representative of static
or current conditions. Although the pre June 2002 data was not used quantitatively, it was used
qualitatively to develop the data acquisition plan for risk assessment (Bhate, 2004). The
analytical data collected before June 2002 is presented in Appendix A. For risk assessment
purposes, the soil, groundwater, and soil-vapor data collected between June 2002 and August
2004 are considered representative of the current site conditions and are presented in Tables 1-1,
1-2, and 1-3 respectively. Additionally, the data on these tables include values at %2 the method
detection limit for all non detected analytes. Subsequent discussions refer only to these data
collected after June 2002.

Duplicate samples were collected in borings SB02 at 2 feet bgs, SB06 at 3.5 feet bgs, and SV03
at 7 feet bgs for soil, in MWO7 for groundwater and in SVO03 at 8 feet bgs for soil-vapor. The
duplicate samples were analyzed as follows:

e If both samples contained detectable concentrations, the average of the two were taken and
considered as detected.

¢ If one of the sample contained detectable concentrations and the other was non-detect, the
non-detect was replaced with % the detection limit and average of the two were taken and
considered as detected.

o If both samples were non-detect, the non-detects were replaced with % the detection limit and
average of the two were taken and considered as non-detect.

e If a chemical was analyzed in only one sample, the analyzed value is considered.

Based on the above conditions, the combined sample values were used for further analysis and
are shown in Tables 1-1, 1-2, and 1-3.

The chemicals that were detected at least once in soil, groundwater, or soil-vapor samples are
presented in Table 1-4.

1-4 July 2005
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1.4 Site Geology

Based on the soil boring logs (included in Appendix B), the soil underlying the site consists of
the following units:

o 0-15 feet bgs silty sand

e 15-25feetbgs  varying layers of fine-grained, sandy clays and clay
o 25-40 feet bgs silt and silty sand

The site-specific soil geotechnical analytical results from boring SV01 to SV03 and GB-01 are
tabulated in Table 1-5. Because all the data were collected in the unsaturated silty sand zone
above the water table, the results for each geotechnical parameter were averaged for their use in

the site-specific estimation of risk. Lab results from geotechnical analysis are included in
Appendix C.

1.5 Site Hydrogeology

There are seven wells screened between 3 and 17 feet bgs. Tables 1-6 and 1-7 present the
groundwater elevation data and monitoring well construction details, respectively. Historical
depth to water ranges from approximately 8.5 to 12.5 feet bgs at the site. Hydraulic gradient
ranges from approximately 0.013 to 0.025 feet per foot, and water flows south - southwest. The
groundwater contours using the most recent water level data from October 19, 2004 are shown
on Figure 1-5. Using a hydraulic conductivity of silty sand of 2.8 feet/day (Freeze and Cherry,
1979), the Darcy Velocity is estimated to be 0.0532 feet/day.

1.6 Distribution of COPCs in Soil

The soil samples collected have been analyzed for VOCs, SVOCs, TPH, and carbon fractions to
identify chemicals of potential concern (COPCs). For risk assessment purposes, the vadose zone
soil is divided into surficial soil and subsurface soil zones. The surficial soil zone is the zone of
soil that a receptor can get exposed to by direct ingestion, dermal contact, and inhalation of
vapors. The specific thickness of surficial soil is a policy choice. This is not defined in the
Technical Background Document for Deveiopment of Soil Screening Levels (Revision 2)
(NMED, 2002). However, based on Guidelines for Corrective Action (New Mexico
Underground Storage Tank Bureau, 2000), the surficial soil zone was assigned a thickness of 1
foot.

Based on the review of soil data collected in July 2002, February 2004, and August 2004 (refer
to Table 1-1) the following was observed:

Surficial Soil (0-1 feet bgs)

o Five surficial soil samples were collected from borings SB0O1 to SBOS.

e TPH, acetone, carbon disulfide, hexane, and xylenes were detected in the surficial soil.
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e Carbon disulfide was detected in SB02 at 3 ug/kg.

e Hexane was detected twice in SB02 and SB0S. The higher concentration of 0.82 pg/kg of
hexane was observed in SB0S.

e Total xylenes were detected in all of the surficial soil samples and the highest total xylenes
concentration was 3.3 pg/kg in SB03.

o TPH was detected in all of the five samples and the highest concentration was 685,000 ng/kg
in SBO2.

Subsurface Soil (1 feet bgs to the water table)

e Twenty subsurface soil samples were collected from borings DP-01 to DP-07, SBO1 to SBOS,
and SVO01 to SV03.

o Chrysene, ethylbenzene, diethylphthalate, fluoranthene, 2-methylnaphthalene, phenanthrene,
TPH, hexane, indeno (1,2,3-c,d) pyrene, isopropylbenzene, xylenes, benzo (a) anthracene,
benzo (b) fluoranthene, benzo (k) fluoranthene, benzo (g,h,1) perylene, benzo (a) pyrene, and
pyrene were detected in the subsurface soil.

e The maximum depth of soil analysis was at 12 feet bgs for boring DP-04. TPH-DRO and
TPH-ORO were detected.

e The maximum TPH-DRO concentration observed was 9,350,000 ng/kg at 2 feet bgs in
SB02.

1.7 Distribution of COPCs in Groundwater

The groundwater samples collected have been analyzed for TPH and VOCs. Based on the
review of groundwater data collected in February and August 2004, the following was observed:

¢ Eleven groundwater samples were collected from borings SB0O1 to SB05 and monitoring
wells MWO1 through MWO05, and MWO07.

o TPH-DRO, acetone, benzene, 2-butanone, carbon disulfide, chloroform, cyclohexane, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, dichlorodifluoromethane, ethylbenzene,
isopropylbenzene, methylcyclohexane, trichloroethene, trichlorofluoromethane, 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, and xylenes were detected in groundwater
samples.

e The maximum TPH-DRO concentration of 3,600 mg/L was observed in SB03.
1.8 Distribution of CPOCs in Soil-Vapor

Three dual completion soil-vapor borings (SV01 to SV03) were drilled and analyzed for TPH
and VOCs (Table 1-3).

* Six soil-vapor samples were collected from the soil-vapor borings (two each from SV01 to
SV03).
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e 2-Propanol, 1,2 4-trimethylbenzene, 1,3,5-trimethylbenzene, acetone, chloroform, toluene,
m/p-xylene, o-xylene, and naphthalene were detected in soil-vapor samples.

e A toluene concentration of 5.2 micrograms per cubic meter (pg/m’) was detected at 3 feet in
soil-vapor boring SV03.

1.9 Water Use

HAFB is located in the Tularosa Sub-basin. Potable water is available from municipal wells
along the margins of the basin with more saline water towards the center. The principle sources
of potable water are located in a long narrow north-south trending area east of Alamogordo and
Tularosa and in the far southern part of the basin. HAFB is supplied potable water from Lake
Bonito, which is in the Pecos River Basin.

Within the boundaries of SS-57, stormwater run-off is controlled by the minimal topographic
relief as per the existing grade and landscaping. Appurtenances can be found along the perimeter
for collection into the Base storm water drainage system.

The annual rainfall for Alamogordo is 12 inches per year (http:/countrystudies.us/united-
states/weather/new-mexico/).
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2 EXPOSURE MODEL

This Section presents the exposure model (EM) for the Officer’s Club, Site SS-57. The EM
identifies the potential receptors and the routes of exposure under current and anticipated future
conditions.

2.1 Receptors

As per Sections 2.2 and 2.3 of the Technical Background Document for Development of Soil
Screening Levels (Revision 2) (NMED, 2002), following are the definitions of the various
receptors that should be considered:

e A residential receptor is assumed to be a long-term receptor occupying a dwelling within the
site boundaries and thus is exposed to contaminants 24 hours per day, and is assumed to live
at the site for 30 years, remaining on-site for 350 days per year.

e A commercial/industrial worker is assumed to be a long-term receptor exposed during the
course of a work day as either (1) a full time employee of a company operating on-site who
spends most of the workday conducting maintenance or manual labor activities outdoors or
(2) a worker who is assumed to regularly perform grounds-keeping activities as a part of
his/her daily responsibilities.

e A construction worker is assumed to be receptor that is exposed to contaminated soil during
the work day for the duration of a single on-site construction project.

Based on the above definitions and the current land use in the vicinity of impacts, the
commercial/industrial worker is considered as the current receptor for risk assessment.
‘Assuming the future land use to be residential, the resident is considered as the future receptor
for risk assessment. This is a very conservative assumption since it is highly unlikely that the
site would become residential in the future. The construction worker is considered a receptor for
both current and the future conditions. From the soil and groundwater analytical data, it appears
that the impacts of the release were minimal and localized.

2.2 Conceptual Site Model

The conceptual site model (CSM) evaluates the various routes of exposure for each receptor.
Table 2-1 presents the CSM for current conditions for the commercial/industrial worker. Table
2-2 presents the CSM for the future conditions for the residential receptor. Table 2-3 presents
the CSM for both current and future conditions for the construction worker. Note that outdoor
inhalation from surface and subsurface soil will not be quantified since indoor inhalation is being
considered and is the more critical pathway.
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2.3 Summary of Complete Exposure Pathways
The complete routes of exposure (refer to Tables 2-1, 2-2 and 2-3) that will be quantitatively
evaluated are summarized below:
Current Non-residential Worker
1. Dermal contact with surficial soil
2. Ingestion of surficial soil
3. Outdoor inhalation from surficial soil
4. Indoor inhalation from subsurface soil
5. Indoor inhalation from groundwater
Future Resident
1. Dermal contact with surficial soil
2. Ingestion of surficial soil
3. Outdoor inhalation from surficial soil
4. Indoor inhalation from subsurface soil ™
5. Indoor inhalation from groundwater -
Current/Future Construction Worker
1. Dermal contact with surficial soil
2. Ingestion of surficial soil
3. Outdoor inhalation from surficial soil
4. Indoor inhalation from groundwater
5. Dermal contact with groundwater
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3 COMPARISON OF CONCENTRATIONS

This Section presents the comparison of soil, groundwater, and soil-vapor data with generic
standards. The standards selected and the results of the comparison are explained in detail
below. However, the standards used do not consider the indoor inhalation pathway from soil or
groundwater. A quantitative evaluation of this pathway is presented in Section 4.

3.1 Comparison of Soil Concentrations

The maximum detected concentration from the July 2002, February 2004, and August 2004 soil
data was compared with New Mexico Environmental Department (NMED) soil screening levels
(SSLs) for residential and industrial/occupational land use (NMED, 2002). For TPH-DRO and
TPH-ORO, the SSLs are as per the NMED TPH Screening Guidelines (NMED, 2003). SSLs for
TPH-GRO are not required since the primary constituents of TPH-GRO (i.e., BTEX) have been
evaluated separately. The comparisons presented in Table 3-1 indicate that none of the
parameters, except TPH-DRO, exceed the NMED SSLs.

Two chemicals (2-methylnaphthalene and benzo (g,h,i) perylene) did not have NMED SSLs.
For these chemicals, the SSLs were calculated using the methodology included in the NMED
soil screening guidance (NMED, 2002).

3.2 Comparison of Groundwater Concentrations

The maximum detected concentration from the February 2004 and August 2004 groundwater
data was compared with groundwater standards. Conservatively, the groundwater standard used
is the lowest of the following groundwater standards:

o New Mexico’s Water Quality Control Commission (WQCC)
o FEPA-promulgated maximum contamination levels (MCLs)

o EPA-promulgated health advisory (HA)

For chemicals without groundwater standards in the above mentioned resources, groundwater
standards were calculated based on risk levels for domestic consumption of water. TPH
groundwater standards were taken from NMED TPH screening guidelines.

Five chemicals (1,2,4-trimethylbenzene, acetone, carbon disulfide, cyclohexane,
methylcyclohexane) did not have the first three above mentioned groundwater standards. For
these chemicals, the groundwater standards were calculated using the risk-based approach as
presented in the Guidelines for Corrective Action Document (New Mexico UST Bureau, 2000)
and assuming direct ingestion of water by an adult.

The TPH-DRO groundwater standard was not calculated using the risk-based approach. Instead
this standard is taken from the TPH Screening Guidelines (NMED, 2003).

The groundwater comparison tabulated in Table 3-2 indicates that the maximum concentrations
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for none of the chemicals, except TPH-DRO, exceeded the groundwater standards.

3.3 Comparison of Soil-Vapor Concentrations

The maximum detected concentration from the February 2004 soil-vapor data are compared with
the allowable indoor inhalation levels for both the resident and the commercial worker included
in the New Mexico Underground Storage Tank Bureau Guidelines for Corrective Action. Note
that the allowable indoor inhalation levels are the allowable concentrations in the breathing zone.
The comparison is very conservative since the soil-vapor concentrations will reduce as vapors
migrate into the enclosed space, and mix with the air in the enclosed space resulting in
significantly lower indoor air concentrations.

Four chemicals (1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, acetone, and chloroform) did
not have allowable indoor inhalation standards. For these chemicals, the indoor inhalation
standards were calculated using the risk-based approach.

The soil-vapor comparison is tabulated in Table 3-3 and indicates that none of the chemicals,
except 1,2,4-trimethylbenzene for resident and 1,3,5-trimethylbenzene and chloroform for both
resident and commercial worker, exceeded the indoor inhalation vapor levels.

Calculation of risk based standards used the exposure factors in Table 3-4, physical and chemical
parameters in Table 3-5 and toxicity parameters Table 3-6.

3.4 Summary of Comparison with Target Levels

The above comparisons are summarized as follows:

1. The maximum detected TPH-DRO concentration in soil exceeded the NMED TPH target
level. Therefore, site-specific levels for TPH-DRO were developed using the Total
Petroleum Hydrocarbon Criteria Working Group (TPHCWG) approach for the complete
pathways as per the CSM (Section 2). This is further discussed in Section 5.

2. The maximum detected TPH-DRO concentration in groundwater exceeded the NMED TPH
target level. Therefore, site-specific levels for TPH-DRO were developed using the
TPHCWG approach for the complete pathways as per the CSM (Section 2). This is further
discussed in Section 5.

3. The maximum detected soil-vapor concentrations for 1,2,4-trimethylbenzene for resident and
1,3,5-trimethylbenzene and chloroform for both resident and commercial worker exceeded
the inhalation vapor target levels. As discussed in Section 3.3, this is a very conservative
comparison.

4. Since the NMED target levels do not account for soil and groundwater concentrations
protective of indoor inhalation, this pathway is evaluated in Section 4.
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4 INDOOR INHALATION

This Section describes the procedure used to calculate the site-specific risk-based target levels
for the indoor inhalation pathway. Note this indoor inhalation pathway is not accounted for by
NMED SSLs and groundwater standards. The Johnson and Ettinger (J&E) model (USEPA,
2003) is used for estimating screening levels for vapor intrusion pathways. USEPA used the
J&E model as the basis to develop a spreadsheet to estimate the incremental risk level, hazard
index (HI), or target soil and groundwater cleanup concentrations for prescribed risk and HI.

Specifically the calculation of risk-based target levels requires the following:

e Toxicity parameters

e Physical and chemical parameters
e Exposure factors

e Fate and transport parameters

e Soil and building characteristics

Each of these is discussed below.

4.1 Inputs Used to Calculate Target Levels
4.1.1 Toxicity Parameters

The toxicity of chemicals with carcinogenic adverse health effects associated with inhalation
exposure is quantified using unit risk. For chemicals that cause non-carcinogenic adverse health
effects, toxicity associated with inhalation exposure is typically quantified by reference
concentration. The chemical-specific toxicity parameters for the COPCs used are the default
values from the USEPA spreadsheet implementation of the J&E model and are presented in
Table 4-1(a).

4.1.2 Physical and Chemical Parameters

The development of risk-based soil screening levels requires selected physical and chemical
properties of the COPCs. The chemical-specific physical and chemical parameters for the
COPCs used are the default values from the USEPA spreadsheet implementation of the J&E
model and are presented in Table 4-1(a).

4.1.3 Exposure Factors

Exposure factors describe the physiological and behavioral characteristics of the receptors. The
receptor-specific exposure factors and their values used to evaluate the risk-based soil and
groundwater screening levels are presented in Table 3-4. The exposure factors were obtained
from the Technical Background Document for Development of Soil Screening Levels (Revision
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2) (NMED, 2002). For the Officer’s Club, the site-specific receptor considered for the indoor
inhalation pathway is a non-resident.

4.1.4 Fate and Transport Parameters

Fate and transport parameters are necessary to estimate the target levels for the indirect routes of
exposure. These factors characterize the physical properties of vadose zone, saturated zone,
building, and ambient air. Table 4-1(b) provides these values that were obtained from a

combination of Technical Background Document for Development of Soil Screening Levels
(Revision 2) (NMED, 2002) and site-specific values.

4.1.5 Soil and Building Characteristics

The site-specific soil and building parameters considered are as follows:

1. Depth below grade to bottom of enclosed space floor - For the Officer’s club, due the
presence of a basement, the default value of 200 centimeter (cm) is considered (USEPA,

2003). For residential land use, the default value of 15 cm (slab-on-grade construction) is
considered (USEPA, 2003).

2. Average soil temperature - For New Mexico, the range of groundwater temperature is 52 to
62 degrees Fahrenheit (°F)(USEPA, 2003). The groundwater temperature of 62 °F (17
degrees Celsius [°C]) has been considered as the approximate average soil temperature.

3. Vadose zone Soil Conservation Service (SCS) soil type — For the Officer’s Club, the vadose
zone soil type is silty sand (Section 1.4). However, the most similar soil type to silty sand
from the default SCS soil type listed in the USEPA spreadsheet is loamy sand.

4.2 Risk Assessment

The above input parameters are used in the USEPA spreadsheet implementation of the J&E
model to evaluate the target levels. The risk value of 1E-05 and hazard quotient (HQ) value of 1
(NMED, 2002) are used to evaluate the target soil and groundwater cleanup concentrations.

However, the USEPA spreadsheet does not include several of the PAHs because PAHs have low
Henry’s law constant and vapor pressure and hence are not considered volatile. Additionally, the
USEPA spreadsheet does not include TPH-DRO. To evaluate TPH-DRO, an alternative version
of the J&E model, similar to the program incorporated into the New-Mexico Risk-Based
Corrective Action (NMRBCA) program, was used. TPH-DRO was broken down into six
individual carbon fraction ranges and the target levels for each fraction was calculated.

The target levels were compared with the maximum and average concentrations. To calculate
the average concentrations, the non-detect values were replaced with %4 of the detection limits.
The average concentrations were considered because the mass flux of volatile chemicals that
enters the enclosed space is proportional to the average and not the maximum concentration. For
calculating average soil concentrations, data from borings SB02, SB04, SB05, and SB06 were
conservatively considered even though these borings are outside the Officer’s Club property
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boundary since they have detected concentrations and it is more conservative to include them.

For calculating the groundwater average concentration, data from SB05 was not considered since
all the chemicals were non-detect. Groundwater data from MWO07 was conservatively included
in calculating the average concentration because, even though it is a periphery well, it had the
highest chloroform concentration and detectable concentrations of of 1,3-dichlorobenzene and
xylenes. Tables 4-2 through 4-5 present the comparison of the soil and groundwater
concentrations with the indoor inhalation target levels. The comparison indicates that neither the
maximum nor average concentrations for any of the volatile chemicals exceeded the target
levels.
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5 EVALUATING COPCS FOR COMPLETE ROUTES
OF EXPOSURE

As mentioned in Section 3.4, the maximum detected TPH-DRO concentration exceeded the
generic screening levels in both soil and groundwater (Tables 3-1 and 3-2). This Section
presents the calculation of site-specific target levels for TPH-DRO.

5.1 Methodology

The site-specific target levels (SSTLs) for all the complete routes of exposure presented in
Section 2.3 for resident, commercial worker, and construction worker were developed using the
methodology discussed in Guidelines for Corrective Action (New Mexico Underground Storage
Tank Bureau, 2000) and Risk Assessment Guidance for Superfund - Volume I, Human Health
Evaluation Manual (USEPA, 1989).

TPH-DRO was composed of three aliphatic (i.e., C10-C12, C12-16, C16-C21) and three
aromatic (i.e., C10-C12, C12-16, C16-C21) carbon fractions. Target levels for each of these
fractions were calculated. The sum of the target levels for each fraction was used to yield a
target level for TPH-DRO. For additional details of this approach refer to TPHCWG Series
(Volumes 1 through 5).

The physical, chemical, and toxicological parameters for TPH-DRO and the carbon fractions are
taken from the TPHCWG. The exposure factors, physical and chemical parameters, and
toxicological parameters for calculating the standards are presented in Tables 3-4 through 3-6.

5.2 Comparison with SSTLs

The comparison of the maximum detected TPH-DRO and the carbon fractions are presented in
Tables 5-1 to 5-4. None of the concentrations exceeded the SSTLs for any of the complete
routes of exposures (ROEs).
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6 RESULTS AND CONCLUSIONS

This Section summarizes the results and the conclusions of this risk-based evaluation.

The review of site history identified non-residential workers and commercial workers as the site-
specific receptors. The primary ROEs which have been quantitatively evaluated include:

e Commercial Worker

Dermal contact with surficial soil
Ingestion of surficial soil

Outdoor inhalation from surficial soil
Indoor inhalation from subsurface soil
Indoor inhalation from groundwater

e Resident

Dermal contact with surficial soil
Ingestion of surficial soil

Qutdoor inhalation from surficial soil
Indoor inhalation from subsurface soil
Indoor inhalation from groundwater

¢ Construction Worker

Dermal contact with surficial soil
Ingestion of surficial soil

e Outdoor inhalation from surficial soil
¢ Indoor inhalation from groundwater
e Dermal contact with groundwater

The maximum soil, groundwater, and soil-vapor concentrations were compared with NMED
SSLs, NMWQCC standards, and air inhalation target levels (New Mexico Underground Storage
Tank Bureau, 2000), respectively. None of the concentrations exceeded the standards.
However, NMED target levels do not account for indoor inhalation of vapors from soil or
groundwater.

Therefore, the J&E model was used to estimate soil and groundwater target levels protective of
indoor inhalation. None of the site soil and groundwater maximum concentrations exceed these
target levels.

Speciation of TPH-DRO data into aromatic and aliphatic fractions was based on the TPHCWG
approach. SSTLs were calculated for each fraction for the each complete ROE. Neither TPH-
DRO nor the carbon fraction exceeded the SSTLs for the ROEs.

Based on the above evaluation, the residual soil, groundwater, and soil-vapor concentrations are
protective of current and reasonable future receptors at the site. These concentrations are
anticipated to reduce in time due to natural attenuation processes further reducing the risk.
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Soil Analytical Data (July 2002, February and August 2004)
Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

iy

Sample "NMED SBO1 SB02 SB03
Depth (ft bgs) NMED Industrial/ 1 2 1 25w i 2
Date Sampled Residential SSLs 0“‘;1;“"““1 2/11/2004 2/11/2004 2/10/2004 2/10/2004 2/11/2004 2/11/2004
S
Carbon Chain TX1005
Date Analyzed 21252004 2/25/2004 212472004 2/27/2004 2/25/2004 2/25/2004
C6 - C12 (GRO) NA NA 47,000 65,000 55,000 485,000 50,000 60,000
>Cl12 - C28 (DRO) 380,000 2,200,000 47,000 65,000 630,000 9,350,000 50,000 60,000
>C28 - C36 (ORO) 2,500,000 5,000,000 47,000 65,000 55,000 79,500 50,000 60,000
Total (C12 - C36) NA NA 94,000 130,000 635,000 9,429,500 100,000 120,000
Carbon Fractions TX1006
Aliphatics
C6-C8 NA NA NA NA 28,600 161,000 NA NA
>C3-C10 NA NA NA NA 4,500 21,200 NA NA
CI0-C12 NA NA NA NA 14,300 525,000 NA NA
Cl12-C16 NA NA NA NA 33,900 1,360,000 NA NA
Cl16-C21 NA NA NA NA 16,100 856,000 NA NA
C21-C35 NA NA NA NA 6,650 144,000 NA NA
Aromatics
>C6-C8 NA NA NA NA 4,500 37,300 NA NA
>C8-C10 NA NA NA NA 4,500 8,450 NA NA
C10-C12 NA NA NA NA 12,500 71,200 NA NA
C12-C16 NA NA NA NA 17,800 597,000 NA NA
Cl6-C21 NA NA NA NA 69,600 702,000 NA NA
C21-C35 NA NA NA NA 6,650 285,000 NA NA
Hydrocarbons
C6-C35 NA NA NA NA 290,000 9,430,000 NA NA
>C6-C12 NA NA NA NA 51,800 1,080,000 NA NA
>C12-C28 NA NA NA NA 223,000 8,290,000 NA NA
>C28-C35 NA NA NA NA 22,350 42,350 NA NA
VOCs
Date Analyzed 2/18/2004 2/18/2004 2/12/2004 2/12/2004 2/18/2004 2/18/2004
Acetone 70,400,000 100,000,000* 25.5 35 22 1,200 275 32.5
Benzene 27,000 73,600 26 35 2.8 120 2.75 3.25
2-Butanone (MEK) 573,000 2,100,000 25.5 35 28 1,200 27.5 32.5
Carbon disulfide 3,760,000 21,400,000 26 35 3 120 2.75 3.25
Cyclohexane NA NA 5.0 7 5.5 245 55 6.5
1.3-Dichlorobenzene 70,400 73,900 2.6 35 28 120 2.75 3.25
1,4-Dichlorobenzene 36,000 81,400 2.6 35 2.8 120 2.75 3.25
Ethylbenzene 10,600,000 25,400,000 2.6 3.5 28 120 2.75 3.25
Hexane 38,000% 38,000% 2.6 2.3 0.61 79 2.75 12
Jsopropylbenzene (cumene) 700,000 2,730,000 2.6 3.5 2.8 87 2.75 3.25
Methylcyclohexane 2,100,000 7,630,000 2.6 3.5 2.8 120 2.75 325
Toluene 248,000 248,000 26 35 2.8 120 2.5 3.25
1,2,4-Trimethylbenzene 52,200 191,000 2.6 35 2.8 120 2.75 3.25
1,3,5-Trimethylbenzene 22,300 68,900 26 3.5 2.8 120 2.75 3.25
Xylenes, total* 132,000% 132,000* 2.3 34 1.2 120 3.3 2.9
Table 1-1
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Soil Analytical Data (July 2002, February and August 2004)
Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

Sample NMED SBO1 SB02 SB03

Depth (ft bgs) NMED Industrial/ 1 2 1 XL 1 2

Date Sampled Residential SSLs O“‘;‘;ﬁ“’“’l 2/11/2004 2/11/2004 2/10/2004 2/10/2004 2/11/2004 2/11/2004

SVOCs

Date Analysed 2/16/2004 2/16/2004 2/17/2004 2/17/2004 2/13/2004 2/16/2004

Acetophenone 1,310,000 1,310,000 185 235 4,100 3,800 205 210

Benzo (a) anthracene 6,210 23,000 185 530 4,100 3,800 205 210

Benzo (b) fluoranthene 6,210 23,400 185 460 4,100 3,800 205 210

Benzo (k) fluoranthene 62,100 234,000 185 370 4,100 3,800 205 210

Benzo (g,h,i) perylene 618* 618* 185 260 4,100 3,800 205 210

Benzo (a) pyrene 621 2,340 185 530 4,100 3,800 205 210

1,1'-Biphenyl 89,000 89,000 185 235 4,100 3,800 205 210

Chrysene 621,000 2,340,000 185 660 4,100 3,800 205 210

Dibenzofuran 313,000 3,170,000 185 235 4,100 3,800 205 210

Diethylphthalate 48,000,000 100,000,000 NA NA NA NA NA NA

Fluoranthene 2,250,000 24,400,000 185 830 4,100 3,800 NA 210

Fluorene 3,130,000 29,400,000 185 235 4,100 3,800 NA 210

Indeno (1,2,3-c,d) pyrene 6,210 23,400 185 220 4,100 3,800 NA 210

2-Methylnaphthalene 165,000 175,000* 185 235 4,100 3,800 NA 210

Naphthalene 71,900 98,300 185 235 4,100 3,800 NA 210

Phenanthrene 1,800,000 20,500,000 185 170 4,100 3,800 NA 210

Pyrene 2,300,000 31,300,000 185 790 4,100 3,800 NA 210

Notes:

1. All concentrations are in micrograms per kilogram (Hg/kg).

2. Values in bold are detected values or J values, all other values are non-detect.

3. Values in regular font are 1/2 the detection limit of the non-detect values.

4. To calculate total TPH (C12 - C36), non-detect values were replaced with 1/2

detection limit.

5. * NMED soil screening level (SSL) exceeds the soil saturation limit. The soil

saturation limit is shown.

6. TPH-DRO and TPH-ORO SSLs are taken from NMED TPH Screening

Guidelines.

7. ** Combined value for duplicate samples.

8. Half the detection limits for benzo (g,h,1) perylene and benzo (a) pyrene exceed

the NMED SSLs.

9. NA: Not analyzed/not available

10. ND: Not detected at method detection limit

11. ft bgs: Feet below ground surface

12. GRO: Gasoline range organics

13. DRO: Diesel range organics

14. ORO: Oil range organics

15. VOCs: Volatile organic compounds

16. SVOCs: Semivolatile organic compounds

Table 1-1
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Soil Analytical Data (July 2002, February and August 2004)
Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

Sample NMED SB04 SBO0S SB06

Depth (ft bgs) NMED Industrial/ 1 2 1 2 2 3.5%%
Date Sampled Residential SSLs 0“‘;2’;2"“"1 2/10/2004 2/10/2004 2102004 | 2/10/2004 41412004 41412004
Carbon Chain TX1005

Date Analyzed 2/24/2004 2/24/2004 2/24/2004 2/24/2004 8/5/2004 8/5/2004
C6 - C12 (GRO) NA NA 60,000 65,000 47,000 55,000 NA NA
>Cl12 - C28 (DRO) 880,000 2,200,000 60,000 65,000 47,000 55,000 NA NA
>C28 - C36 (ORO) 2,500,000 5,000,000 60,000 65,000 47,000 55,000 NA NA
Total (C12 - C36) NA NA 120,000 130,000 94,000 110,000 NA NA
Carbon Fractions TX1006

Aliphatics

C6-C8 NA NA NA NA NA NA 3000 3100
>C8-C10 NA NA NA NA NA NA 3000 3100
C10-C12 NA NA NA NA NA NA 3000 3100
C12-C16 NA NA NA NA NA NA 3000 3100
Cl16-C21 NA NA NA NA NA NA 3000 3100
C21-C35 NA NA NA NA NA NA 4450 4650
Aromatics

>C6-C8 NA NA NA NA NA NA 6,000 6800
>C8-C10 NA NA NA NA NA NA 15,500 16100
C10-C12 NA NA NA NA NA NA 3,000 3100
C12-Cl6 NA NA NA NA NA NA 3,000 3100
C16-C21 NA NA NA NA NA NA 4,450 4650
C21-C35 NA NA NA NA NA NA 20,200 51950
Hydrocarbons

C6-C35 NA NA NA NA NA NA 80,800 85950
>C6-C12 NA NA NA NA NA NA 14,900 15450
>C12-C28 NA NA NA NA NA NA 14,900 15450
>C28-C35 NA NA NA NA NA NA 54,600 56300
VOCs

Date Analyzed 2/12/2004 2/12/2004 2/12/2004 2/12/2004 8/5/2004 8/5/2004
Acetone 70,400,000 100,000,000* 30.5 36 32.5 30 NA NA
Benzene 27,000 73,600 3.05 3.6 3.25 3 63 30.6
2-Butanone (MEK) 573,000 2,100,000 30.5 36 32.5 30 NA NA
Carbon disulfide 3,760,000 21,400,000 3.05 3.6 3.25 3 NA NA
Cyclohexane NA NA 6 7 6.5 6 NA NA
1,3-Dichlorobenzene 70,400 73,900 3.05 3.6 3.25 3 NA NA
1,4-Dichlorobenzene 36,000 81,400 3.05 3.6 3.25 3 NA NA
Ethylbenzene 10,600,000 25,400,000 3.05 3.6 3.25 3 63 30.6
Hexane 38,000* 38,000% 3.05 3.6 0.82 3 NA NA
Isopropylbenzene (cumene) 700,000 2,730,000 3.05 3.6 3.25 3 NA NA
Methylcyclohexane 2,100,000 7,630,000 3.05 3.6 3.25 3 NA NA
Toluene 248,000 248,000 3.05 3.6 3.25 3 63 30.6
1,2,4-Trimethylbenzene 52,200 191,000 3.05 3.6 3.25 3 NA NA
1,3,5-Trimethylbenzene 22,300 68,900 3.05 3.6 3.25 3 NA NA
Xylenes, total* 132,000* 132,000* 2.7 1.7 2.8 1.2 63 30.6

Table 1-1
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Soil Analytical Data (July 2002, February and August 2004)
Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

o
e s

Sample NMED SB04 SB0S SB06

Depth (ft bgs) NMED Industrial/ 1 2 1 2 2 3.5%*

Date Sampled Residential SSLs OC";’;‘:""‘“ 2/10/2004 2/10/2004 211072004 | 2/10/2004 S/4/2004 81412004

SVOCs

Date Analysed 2/16/2004 2/16/2004 2/16/2004 2/17/2004 8/5/2004 8/5/2004

Acetophenone 1,310,000 1,310,000 220 225 200 205 NA NA

Benzo (a) anthracene 6,210 23,000 220 225 200 205 39.5 41

Benzo (b) fluoranthene 6,210 23,400 220 225 200 205 39.5 41

Benzo (k) fluoranthene 62,100 234,000 220 225 200 205 39.5 41

Benzo (g,h,i) perylene 618* 618* 220 225 200 205 39.5 68.75

Benzo (a) pyrene 621 2,340 220 225 200 205 39.5 41

1,1'-Biphenyl 89,000 89,000 220 225 200 205 NA NA

Chrysene 621,000 2,340,000 220 225 200 205 39.5 41

Dibenzofuran 313,000 3,170,000 220 225 200 205 NA NA

Diethylphthalate 48,000,000 100,000,000 NA NA NA NA NA NA

Fluoranthene 2,250,000 24,400,000 220 225 200 205 39.5 41

Fluorene 3,130,000 29,400,000 220 225 200 205 39.5 41

Indeno (1,2,3-c,d) pyrene 6,210 23,400 220 225 200 205 39.5 41

2-Methylnaphthalene 165,000 175,000* 220 225 200 205 NA NA

Naphthalene 71,900 98,300 220 225 200 205 39.5 41

Phenanthrene 1,800,000 20,500,000 220 225 200 205 39.5 41

Pyrene 2,300,000 31,300,000 220 225 200 205 39.5 41

Notes:

1. All concentrations are in micrograms per kilogram (pg/kg).

2. Values in bold are detected values or J values, all other values are non-detect.

3. Values in regular font are 1/2 the detection limit of the non-detect values.

4. To calculate total TPH (C12 - C36), non-detect values were replaced with 1/2

detection limit.

5. * NMED soil screening level (SSL) exceeds the soil saturation limit. The soil

saturation limit is shown.

6. TPH-DRO and TPH-ORO SSLs are taken from NMED TPH Screening

Guidelines.

7. ** Combined value for duplicate samples.

8. Half the detection limits for benzo (g,h,i) perylene and benzo (a) pyrene exceed

the NMED SSLs.

9. NA: Not analyzed/not available

10. ND: Not detected at method detection limit

11. ft bgs: Feet below ground surface

12. GRO: Gasoline range organics

13. DRO: Diesel range organics

14. ORO: Oil range organics

15. VOCs: Volatile organic compounds

16. SVOCs: Semivolatile organic compounds

Table 1-1
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Soil Analytical Data (July 2002, February and August 2004)
Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

Sample ‘NMED SVo1 SV02 SV03
Depth (f bgs) NMED Industrial/ 2.3 7.8 2.3 7-8 23 7-8%*
Date Sampled Residential SSLs 0“‘;1;1“"““1 2/16/2004 2/16/2004 2/16/2004 2/16/2004 2/16/2004 2/16/2004
S
Carbon Chain TX1005
Date Analyzed 2/27/2004 2/27/2004 2/27/2004 2/27/2004 2/27/2004 2/27/2004
C6 - C12 (GRO) NA NA 65,000 55,000 55,000 60,000 55,000 62,500
>Cli2 - C28 (DRO) 880,000 2,200,000 65,000 55,000 55,000 60,000 55,000 62,500
>C28 - C36 (ORO) 2,500,000 5,000,000 65,000 55,000 55,000 60,000 55,000 62,500
Total (C12 - C36) NA NA 130,000 110,000 110,000 120,000 110,000 125,000
Carbon Fractions TX1006
Aliphatics
C6-C8 NA NA NA NA NA NA NA NA
>C8-C10 NA NA NA NA NA NA NA NA
C10-C12 NA NA NA NA NA NA NA NA
Cl12-C16 NA NA NA NA NA NA NA NA
C16-C21 NA NA NA NA NA NA NA NA
C21-C35 NA NA NA NA NA NA NA NA
Aromatics
>C6-C8 NA NA NA NA NA NA NA NA
>C8-C10 NA NA NA NA NA NA NA
Cl10-Ci2 NA NA NA NA NA NA NA NA
C12-C16 NA NA NA NA NA NA NA NA
C16-C21 NA NA NA NA NA NA NA NA
C21-C35 NA NA NA NA NA NA NA NA
Hydrocarbons
C6-C35 NA NA NA NA NA NA NA NA
>C6-C12 NA NA NA NA NA NA NA NA
>C12-C28 NA NA NA NA NA NA NA NA
>C28-C35 NA NA NA NA NA NA NA NA
VOCs
Date Analyzed 2/19/2004 2/19/2004 2/19/2004 2/20/2004 2/19/2004 2/19/2004
Acetone 70,400,000 100,000,000* 31 30 31 35 25.5 28
Benzene 27,000 73,600 NA NA NA NA NA NA
2-Butanone (MEK) 573,000 2,100,000 NA NA NA NA NA NA
Carbon disulfide 3,760,000 21,400,000 NA NA NA NA NA NA
Cyclohexane NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene 70,400 73,900 NA NA NA NA NA NA
1,4-Dichlorobenzene 36,000 81,400 NA NA NA NA NA NA
FEthylbenzene 10,600,000 25,400,000 3.1 3 3.1 3.5 2.55 2.75
Hexane 38,000* 38,000* 3.1 3 3.1 0.81 0.82 2.75
Isopropylbenzene (cumene) 700,000 2,730,000 NA NA NA NA NA NA
Methylcyclohexane 2,100,000 7,630,000 NA NA NA NA NA NA
Toluene 248,000 248,000 NA NA NA NA NA NA
1,2,4-Trimethylbenzene 52,200 191,000 NA NA NA NA NA NA
1,3,5-Trimethylbenzene 22,300 68,900 NA NA NA NA NA NA
Xylenes, total* 132,000* 132,000* 2.9 1.2 1.2 3.6 1.4 1.25

Table 1-1
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Soil Analytical Data (July 2002, February and August 2004)

Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

Sample NMED Svot SV02 SVo03

Depth (it bgs) NMED Industrial/ 23 78 23 78 23 7-8%*

Date Sampled Residential SSLs O“‘g;i‘:“"“l 2/16/2004 2/16/2004 2/16/2004 2/16/2004 2/16/2004 2/16/2004

SVOCs

Date Analysed 2/24/2004 2/24/2004 2/24/2004 2/24/2004 2/24/2004 2/24/2004

Acetophenone 1,310,000 1,310,000 NA NA NA NA NA NA

Benzo (a) anthracene 6,210 23,000 NA NA NA NA NA NA

Benzo (b) fluoranthene 6,210 23,400 NA NA NA NA NA NA

Benzo (k) fluoranthene 62,100 234,000 NA NA NA NA NA NA

Benzo (g h,i) perylene 618* 618% NA NA NA NA NA NA

Benzo (a) pyrene 621 2,340 NA NA NA NA NA NA

1,1-Biphenyl 89,000 89,000 NA NA NA NA NA NA

Chrysene 621,000 2,340,000 NA NA NA NA NA NA

Dibenzofuran 313,000 3,170,000 NA NA NA NA NA NA

Dicthylphthalate 48,000,000 100,000,000 NA NA NA NA NA NA

Fluoranthene 2,250,000 24,400,000 NA NA NA NA NA NA

Fluorene 3,130,000 29,400,000 NA NA NA NA NA NA

Indeno (1,2,3-c,d) pyrene 6,210 23,400 NA NA NA NA NA NA

2-Methylnaphthalene 165,000 175,000* NA NA NA NA NA NA

Naphthalene 71,900 98,300 NA NA NA NA NA NA

Phenanthrene 1,800,000 20,500,000 NA NA NA NA NA NA

Pyrene 2,300,000 31,300,000 NA NA NA NA NA NA

Notes:

1. All concentrations are in micrograms per kilogram (pg/kg).

2. Values in bold are detected values or J values, all other values are non-detect.

3. Values in regular font are 1/2 the detection limit of the non-detect values.

4. To calculate total TPH (C12 - C36), non-detect values were replaced with 1/2

detection limit.

5. * NMED soil screening level (SSL) exceeds the soil saturation limit. The soil

saturation limit is shown.

6. TPH-DRO and TPH-ORO SSLs are taken from NMED TPH Screening

Guidelines.

7. ** Combined value for duplicate samples.

8. Half the detection limits for benzo (g,h,i) perylene and benzo (a) pyrene exceed

the NMED SSLs.

9. NA: Not analyzed/not available

10. ND: Not detected at method detection limit

11. ft bgs: Feet below ground surface

12. GRO: Gasoline range organics

13. DRO: Diesel range organics

14. ORO: Oil range organics

15. VOCs: Volatile organic compounds

16. SVOCs: Semivolatile organic compounds

Table 1-1
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Soil Analytical Data (July 2002, February and August 2004)
Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

G

Sample NMED DP-01 DP-02 DP-02 DP-03 DP-03 DP-04 DP-05 DP-06 DP-07
Depth (ft bgs) NMED Industrial/ 10 7 10 4 10 12 2 11 9
Date Sampled Residential SSLs| Occupational

SSLs Jul-02 Jul-02 Jul-02 Jul-02 Jul-02 Jul-02 Jul-02 Jul-02 Jul-02
Carbon Chain TX1005
Date Analyzed
C6 - C12 (GRO) NA NA 2,900 ND 11,000 120 79,000 ND ND 4,400 ND
>C12 - C28 (DRO) 880,000 2,200,000 1,700,000 26,000 | 9,100,000 ND 6,200,000 | 980,000 ND 3,600,000 | 1,700,000
>C28 - C36 (ORO) 2,500,000 5,000,000 420,000 ND 1,700,000 ND 1,200,000 | 250,000 ND 600,000 | 480,000
Total (C12 - C36) NA NA 2,120,000 NA 10,800,000 ND 7,400,000 | 1,230,000 ND 4,200,000 | 2,180,000
Carbon Fractions TX1006
Aliphatics
C6-C8 NA NA NA NA NA NA NA NA NA NA NA
>C8-C10 NA NA NA NA NA NA NA NA NA NA NA
C10-C12 NA NA NA NA NA NA NA NA NA NA NA
C12-Cl16 NA NA NA NA NA NA NA NA NA NA NA
C16-C21 NA NA NA NA NA NA NA NA NA NA NA
C21-C35 NA NA NA NA NA NA NA NA NA NA NA
Aromatics
>C6-C8 NA NA NA NA NA NA NA NA NA NA NA
>C8-C10 NA NA NA NA NA NA NA NA NA NA NA
C10-C12 NA NA NA NA NA NA NA NA NA NA NA
C12-Cl6 NA NA NA NA NA NA NA NA NA NA NA
Cl6-C21 NA NA NA NA NA NA NA NA NA NA NA
C21-C35 NA NA NA NA NA NA NA NA NA NA NA
Hydrocarbons
C6-C35 NA NA NA NA NA NA NA NA NA NA NA
>C6-C12 NA NA NA NA NA NA NA NA NA NA NA
>C12-C28 NA NA NA NA NA NA NA NA NA NA NA
>C28-C35 NA NA NA NA NA NA NA NA NA NA NA
VOCs
Date Analyzed
Acetone 70,400,000 100,000,000* NA NA NA NA NA NA NA NA NA
Benzene 27,000 73,600 NA NA NA NA NA NA NA NA NA
2-Butanone (MEK) 573,000 2,100,000 NA NA NA NA NA NA NA NA NA
Carbon disulfide 3,760,000 21,400,000 NA NA NA NA NA NA NA NA NA
Cyclohexane NA NA NA NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene 70,400 73,900 NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene 36,000 81,400 NA NA NA NA NA NA NA NA NA
Ethylbenzene 10,600,000 25,400,000 ND ND ND ND 280 ND ND ND ND
Hexane 38,000* 38,000* NA NA NA NA NA NA NA NA NA
Isopropylbenzene (cumene) 700,000 2,730,000 NA NA NA NA NA NA NA NA NA
Methylcyclohexane 2,100,000 7,630,000 NA NA NA NA NA NA NA NA NA
Toluene 248,000 248,000 NA NA NA NA NA NA NA NA NA
1,2,4-Trimethylbenzene 52,200 191,000 NA NA NA NA NA NA NA NA NA
1,3,5-Trimethylbenzene 22,300 68,900 NA NA NA NA NA NA NA NA NA
Xylenes, total* 132,000* 132,000* NA NA NA NA NA NA NA NA NA

Table 1-1
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Soil Analytical Data (July 2002, February and August 2004)

Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

"

Sample NMED DP-01 DP-02 DP-02 DP-03 DP-03 DP-04 DP-05 DP-06 DP-07
Depth (ft bgs) NMED Industrial/ 10 7 10 4 10 12 2 11 9
Date Sampled Residential SSLs [ Occupational
SSLs Jul-02 Jul-02 Jul-02 Jul-02 Jul-02 Jul-02 Jul-02 Jul-02 Jul-02
SVOCs
Date Analysed
Acetophenone 1,310,000 1,310,000 NA NA NA NA NA NA NA NA NA
Benzo (a) anthracene 6,210 23,000 NA NA NA NA NA NA NA NA NA
Benzo (b) fluoranthene 6,210 23,400 NA NA NA NA NA NA NA NA NA
Benzo (k) fluoranthene 62,100 234,000 NA NA NA NA NA NA NA NA NA
Benzo (g,h,i) perylene 618* 618* NA NA NA NA NA NA NA NA NA
Benzo (a) pyrene 621 2,340 NA NA NA NA NA NA NA NA NA
1,1'-Biphenyl 89,000 89,000 NA NA NA NA NA NA NA NA NA
Chrysene 621,000 2,340,000 NA NA NA NA NA NA NA NA NA
Dibenzofuran 313,000 3,170,000 NA NA NA NA NA NA NA NA NA
Diethylphthalate 48,000,000 100,000,000 ND 330 ND ND ND ND 360 ND ND
Fluoranthene 2,250,000 24,400,000 NA NA NA NA NA NA NA NA NA
Fluorene 3,130,000 29,400,000 NA NA NA NA NA NA NA NA NA
Indeno (1,2,3-c,d) pyrene 6,210 23,400 NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene 165,000 175,000* ND ND ND ND 1,400 ND ND ND ND
Naphthalene 71,900 98,300 NA NA NA NA NA NA NA NA NA
Phenanthrene 1,800,000 20,500,000 ND ND ND ND 730 ND ND ND ND
Pyrene 2,300,000 31,300,000 NA NA NA NA NA NA NA NA NA
Notes:
1. All concentrations are in micrograms per Kilogram (Mg/kg).
2. Values in bold are detected values or J values, all other values are non-detect.
3. Values in regular font are 1/2 the detection limit of the non-detect values.
4. To calculate total TPH (C12 - C36), non-detect values were replaced with 1/2
detection limit.
5. * NMED soil screening level (SSL) exceeds the soil saturation limit. The soil
saturation limit is shown.
6. TPH-DRO and TPH-ORO SSLs are taken from NMED TPH Screening
Guidelines.
7. ** Combined value for duplicate samples.
8. Half the detection limits for benzo (g,h,i) perylene and benzo (a) pyrene exceed
the NMED SSLs.
9. NA: Not analyzed/not available
10. ND: Not detected at method detection limit
11. ft bgs: Feet below ground surface
12. GRO: Gasoline range organics
13. DRO: Diesel range organics
14. ORO: Oil range organics
15. VOCs: Volatile organic compounds
16. SVOCs: Semivolatile organic compounds
Table 1-1
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Table 1-2
Groundwater Analytical Data
Officer's Club, Site SS-57, Holloman Air Force Base, New Mexico
Sample SB01 SB02 SB03 SB04 SB0S MWOL | MWo02 | MWwo3 | MWO0S | Mwo7 | MW04
Date sampled Groundwater Source 2/11/2004 | 2/10/2004 | 2/12/2004 | 2/11/2004 | 2/11/2004 | 2/13/2004 | 2/12/2004 | 2/13/2004 | 2/14/2004 | 2/13/2004 | 8/4/2004
Carbon Chain Standards
Date analyzed 2/27/2004 | 2/27/2004 | 2/26/2004 | 2/27/2004 | 2/27/2004 | 2/26/2004 | 2/26/2004 | 2/26/2004 | 2/26/2004 | 2/26/2004 | 8/5/2004
C6 - C12 (GRO) NA NA 2,200 2,250 2,250 2,200 2,200 2,250 2,150 2,200 2,150 2,200 895
C12 - C28 (DRO) 1800 5 2,200 3,400 3,600 3,200 2,200 2,250 2,150 2,200 2,150 2,200 895
C28 - C36 (ORO) NA NA 2,200 2,250 2,250 2,200 2,200 2,250 2,150 2,200 2,150 2,200 895
Total (C12 - C36) NA NA 4,400 5,650 5,850 5,400 4,400 4,500 4,300 4,400 4,300 4,400 1,790
VOCs
Date analyzed 2/1972004 | 2/19/2004 | 2/20/2004 | 2/19/2004 | 2/19/2004 | 2/24/2004 [ 2/20/2004 | 2/24/2004 | 2/24/2004 | 2/24/2004 | 8/5/2004
Acetone 61320 4 5.6 5 5 0.5 5 5 5 5 120 5 NS
Benzene 5 2 0.5 0.5 0.23 0.5 0.5 0.5 0.5 0.3 0.35 0.5 0.5
2-Butanone (methyl ethyl ketone] 4000 3 44 11 5 5 5 5 5 5 5 5 NS
Carbon disulfide 6813 4 0.48 3.5 0.5 0.5 0.5 0.5 0.5 1.3 0.5 0.5 NS
Chloroform 70 3 0.5 0.5 0.5 0.5 0.5 0.36 0.5 0.5 0.5 3.55 NS
Cyclohexane 388360 4 1 0.79 1 1 1 1 1 0.86 1 1 NS
1,3-Dichlorobenzene 600 3 0.38 0.5 0.5 0.58 0.5 0.37 0.43 0.42 0.5 0.6 NS
1,4-Dichlorobenzene 75 2 0.93 0.5 0.5 0.5 0.5 0.5 0.69 0.5 0.5 0.5 NS
Dichlorodifluoromethane 1000 3 1 1 1 1 1 0.5 1 11 1 1 NS
Ethylbenzene 700 2 0.26 40 0.5 0.5 0.5 0.5 0.54 8.4 0.5 0.5 0.7
Hexane 4000 3 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 NS
Isopropylbenzene (cumene) 4000 3 0.5 6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 NS
Methylcyclohexane 58595 4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.55 0.5 0.5 NS
Toluene 1000 2 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Trichloroethene 5 2 0.5 0.5 0.5 0.5 0.5 0.5 0.5 35 0.5 0.5 NS
Trichlorofluoromethane 2000 3 1 1 1 1 1 0.63 1 0.5 1 1 NS
1,2 4-Trimethylbenzene 3407 4 0.5 0.56 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 NS
1,3,5-Trimethylbenzene 10000 3 0.5 0.53 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 NS
Xylenes, total 620 1 0.5 21 0.5 0.5 0.5 0.5 0.5 0.28 0.5 0.26 0.5
Notes:
1. All concentrations are in micrograms per liter (Ug/1). 8. ** Combined value for duplicate samples.
2. Values in bold are detected values or J values, all other values are non-detect. 9. GRO: Gasoline range organics
3. Values in regular font are 1/2 the detection limit of the non-detect values. 11. DRO: Diesel range organics
4. To calculate total TPH (C12 - C36), non-detect values were replaced with 1/2 detection limit. 12. ORO: Oil range organics
5. NS - Not Sampled 13. VOCs: Volatile organic compounds
6. NA - Not Available
7. Groundwater Standard Sources:
1 - Water Quality Control Commission (WQCC)
2 - Safe Drinking Water Act MCL
3 - EPA Health Advisory
4 - Calculated risk-based levels for domestic consumption of water
5 - NMED TPH Screening Guidelines.
Table 1-2
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Table 1-3

Soil Vapor Analytical Data
Officer's Club, Site SS-57, Holloman Air Force Base, New Mexico

Sample SVo1 Svo1 Sv02 Sv02 SV03 SVo03
Depth (ft bgs) 3 8 3 8 3 8x*
Date Sampled 4/19/2004 | 4/19/2004 | 4/20/2004 | 4/20/2004 | 4/20/2004 | 4/20/2004
Carbon Chain

Date Analyzed 4/23/2004 | 4/23/2004 | 4/23/2004 | 4/23/2004 | 4/23/2004 | 4/23/2004
TPH (GRO) 310 300 340 530 200 210
TPH (DRO) 35714 35714 35714 35714 35714 35714
VOCs

Date Analyzed 4/26/2004 | 4/26/2004 | 4/26/2004 | 4/26/2004 | 4/26/2004 | 4/26/2004
Benzene 1.3 1.3 1.35 1.35 1.35 13
Toluene 1.5 1.5 1.6 1.6 5.2 1.5
Ethylbenzene 1.75 1.75 1.85 1.85 1.8 1.75
m,p-Xylene 1.75 5.4 1.85 1.85 1.8 1.75
o-Xylene 3.9 10 1.85 1.85 1.8 1.75
2-Propanol 3.95 20 4.2 4.2 4.1 3.95
Methyl tert-butyl ether 6 6 6 6 6 6
1,2,4-Trimethylbenzene 1.95 5.9 2.1 2.1 2.05 1.95
1,3,5-Trimethylbenzene 1.95 19 2.1 2.1 2.05 1.95
Acetone 3.95 3.8 4.05 4.05 3.95 18
Carbon disulfide 1.25 1.25 1.3 1.3 1.3 1.25
Chloroform 43 18 20 380 12 8
Cumene 1.95 1.95 2.1 2.1 2.05 1.95
2-Butanone (methyl ethyl ketone) 1.2 1.2 1.25 1.25 1.2 1.2
1,4-Dichlorobenzene 2.4 2.4 2.55 2.55 2.5 2.4
Cyclohexane 1.4 1.4 1.45 1.45 1.45 1.4
Hexane 1.4 1.4 1.5 1.5 1.45 1.4
1,3-Dichlorobenzene 24 2.4 2.55 2.55 2.5 24
Trichloroethene 2.15 2.15 2.3 2.3 2.25 2.15
Naphthalene 51 8.5 9 9 8.5 8.5
Notes:

1. All concentrations are in micrograms per cubicmeter (pg/m3).

2. Values in bold are detected values or J values, all other values are non-detect.

3. Values in regular font are 1/2 the detection limit of the non-detect values.

4. Concentration for TPH (DRO) was obtained as mass/volume. Volume was obtained by multiplying the flow rate (0.2 L/min x 7
min=1.4 L).

S. ft bgs : Feet below ground surface

6. ** Combined value for duplicate samples.

7. GRO: Gasoline range organics

8. DRO: Diesel range organics

9. ORO: Oil range organics
10. VOCs: Volatile organic compounds

Table 1-3

July 2005 Soil Vapor Analytical Data
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Table 1-4

Contaminants of Potential Concern
Officer's Club, Site SS-57, Holloman Air Force Base, New Mexico

Parameters Soil Groundwater Soil-vapor

1,2 4-Trimethylbenzene ND D D
1,3,5-Trimethylbenzene ND D D
1,3-Dichlorobenzene ND D ND
1,4-Dichlorobenzene ND D ND
2-Butanone ND D ND
2-Methylnaphthalene D NA NA
2-Propanol NA NA D
Acetone D D D
Benzene ND D ND
Benzo (a) anthracene D NA NA
Benzo (a) pyrene D NA NA
Benzo (b) fluoranthene D NA NA
Benzo (g,h,i) perylene D NA NA
Benzo (k) fluoranthene D NA NA
Carbon disulfide D D ND
Chloroform ND D D
Chrysene D NA NA
Cyclohexane ND D ND
Dichlorodifluoromethane ND D NA
Diethylphthalate D NA NA
Ethylbenzene D D ND
Fluoranthene D NA NA
Hexane D ND ND
Indeno (1,2,3-c,d) pyrene D NA NA
Isopropylbenzene D D ND
m/p-Xylene NA NA D
Methy! cyclohexane ND D NA
Naphthalene ND NA D
o-Xylene NA NA D
Phenanthrene D NA NA
Pyrene D NA NA
Toluene ND ND D
TPH-DRO D D ND
TPH-GRO D ND ND
TPH-ORO D ND NA
Trichloroethene ND D ND
Trichlorofluoromethane ND D NA
Xylenes (total) D D NA
Total Detected 21 18 9
Notes:

1. D - Detected at least once
2. NA - Not Analyzed
3. ND - Not Detected

4. Concentrations with J lab qualifiers were assumed as detected values.
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Table 1-5

Soil Geotechnical Parameters
Officer's Club, Site SS-57, Holloman Air Force Base, New Mexico

Parameters GB-0106 SV01-ST SV02-ST SV03-ST

Depth (ft bgs) Unit 4-6 2-4 7-9 2-4 7-9 2-4 7-9 Average

Date analyzed 2/25/2004 | 2/25/2004 | 2/25/2004 | 2/25/2004 | 2/25/2004 | 2/25/2004 | 2/25/2004

Volumetric air cm’-air/cm’-soil 0.244 0.138 0.142 0.190 0.152 0.183 0233 0.183

Volumetric water content | cm’-water/em®-soil|  0.092 0.288 0.252 0.192 0.253 0.255 0.054 0.198

Total soil porosity cm’-void/em’-soil | 0.336 0.426 0.394 0.382 0.405 0.438 0.287 0.381

Bulk density g-soil/cm3-soi1 1.73 1.53 1.59 1.66 1.57 1.47 1.86 1.630

Fractional organic carbon g-oc/g-soil 0.013 0.016 0.012 0.007 0.006 0.008 0.011 0.010

Notes:

1. ft bgs: Feet below ground surface

2.om’: cubic centimeter

3. g grams

Table 1-5
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Table 1-6

Groundwater Elevation Summary
Officer's Club, Site SS-57, Holloman Air Force Base, New Mexico

. Groundwater Elevation (feet AMSL)

Well No. Elevation 3/31/96 4/1/96 4/9/96 10/19/04
MW-01 4071.323 4057.56 4057.55 4057.79 4058.56
MW-02 4069.912 4057.56 4057.87 4057.51 4058.47
MW-03 N/A NM 4057.70 4057.96 NM
MW-04 4067.26 4056.66 4056.66 5056.72 4057.76
SP-01S N/A 4057.24 4057.29 4057.48 NM
SP-01M N/A 4057.15 4057.24 4057.37 NM
SP-01D N/A 4057.05 4057.20 4057.29 NM

SMP-01S N/A 4057.18 4057.22 4057.45 NM

SMP-01M N/A 4057.12 4057.15 4057.27 NM
SMP-01D N/A 4057.14 4057.17 4057.28 NM
SMP-02S N/A 4057.21 4057.27 4057.46 NM
SMP-02M N/A 4056.98 4057.14 4057.27 NM
SMP-02D N/A 4056.98 4057.14 4057.27 NM
SMP-03S N/A 4057.39 4057.41 4057.63 NM
SMP-03M N/A 4057.50 4057.52 4057.75 NM
SMP-03D N/A 4057.42 4057.44 4057.61 NM
Notes:

1. AMSL - Above mean sea level

2. NM - Not measured

3. S - Shallow zone (18 - 20 ft)
4. M - Medium zone (28 - 30 ft)
5..D - Deep zone (37.5 - 39.5 ft)

6. N/A - Not applicable

July 2005
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Table 1-7

Monitoring Well Construction Details
Officer's Club, Site SS-57, Holloman Air Force Base, New Mexico

. . Screen Depth to
Well ID InstIa;llrtlon # Sampled Diameter Interval Water Total depth Status
ate (inch) (ft bgs) (ft bel) (0
MW-01 3/27/1996 1 2 5-15 13.76 17 Active
MW-02 3/30/1996 1 2 4-14 12.35 15 Active
MW-03 3/25/1996 1 2 7-17 NA 17.5 Active
MW-04 3/30/1996 1 2 3-13 10.60 14 Active
MW-05 10/24/1991 2 2 NA* NA NA Active
MW-07 10/23/1991 2 2 NA* NA NA Active
MW-09 10/22/1991 2 2 NA* NA NA Active
Notes:

1. NA - Not Available

2. * Although the screen interval and total depth are not known, the construction summaries suggest that the wells are screened approximately 5
feet above and below the water table (10" screen).

3. ft bgs: Feet below ground surface

4. ft bel: Feet below casing level (based on 10/19/04 groundwater elevation)

July 2005
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Table 2-1
Exposure Model for Commercial/Industrial Worker
Officer's Club, Site SS-57, Holloman Air Force Base, New Mexico

No. Route of Exposure C/NC Justification
1 Dermal contact with surficial C Surficial soil has been impacted. Therefore,
soil this exposure pathway is complete.
2 Ingestion of surficial soil C Surficial soil has been impacted. Therefore,
this exposure pathway is complete.
3 Outdoor inhalation of vapors C Vapors from surficial soil may migrate
from surficial soil upwards through the ground surface and

into the ambient air. Note this pathway is
generally not the “risk driver” due to
considerable mixing and dilution in ambient

air.
4 Indoor inhalation of vapors C Soil has been impacted near the vicinity of
from subsurface soil the Officer’s Club. Also, a new building

may be built over the area where subsurface
soil is impacted, therefore, this exposure

pathway is complete.
5 Outdoor inhalation of vapors from C Vapors from subsurface soil may migrate

subsurface soil upwards through the vadose zone and into the
ambient air through cracks in the pavement.
Note this pathway is generally not the “risk

driver” due to considerable mixing and dilution

in ambient air
6 Indoor inhalation of vapors C The groundwater flows in the south to south

from groundwater west direction of the site, Also, a new
building may be built over an area where
impacted groundwater exists, therefore this

pathway is complete.
7 Outdoor inhalation of vapors from C Vapors from groundwater may migrate

groundwater upwards through the capillary fringe, the
vadose zone, and into the ambient air through
the ground surface. Note this pathway is
generally not the “risk driver” due to
considerable mixing and dilution in ambient

air
8 Ingestion of groundwater NC The facility receives water from Lake Bonito.

Workers do not ingest impacted ground water.
Therefore, this exposure pathway is not

complete,
9 Dermal contact with groundwater NC The facility receives water from Lake Bonito.

Workers do not ingest impacted groundwater.
Therefore, this exposure pathway is not
complete.

Notes:
1. NC - Not Comnplete
2. C - Complete

3. Pathways shown in bold will be quantitatively evaluated. Those that are not in bold are either not
complete or not a critical pathway.
Table 2-1
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Table 2-2
Exposure Model for Resident
Officer's Club, Site SS-57, Holloman Air Force Base, New Mexico

No. Route of Exposure C/NC Justification
1 Dermal contact with surficial C Surficial soil has been impacted. Therefore,
soil this exposure pathway is complete.
2 Ingestion of surficial soil C Surficial soil has been impacted. Therefore,

this exposure pathway is complete.

3 Outdoor inhalation of vapors C Vapors from surficial soil may migrate
from surficial soil upwards through the ground surface and
into the ambient air. Therefore, this

exposure pathway is complete.
4 Indoor inhalation of vapors C Subsurface soil has been impacted and a

from subsurface soil residential building may be built over the
area where subsurface soil is impacted.
Therefore, this exposure pathway is

complete.
5 Outdoor inhalation of vapors from C Vapors from subsurface soil may migrate
subsurface soil upwards through the vadose zone and into the

ambient air through cracks in the pavement.
Note this pathway is generally not the “risk
driver” due to considerable mixing and dilution
in ambient ajr
6 Indoor inhalation of vapors C The groundwater flows toward the south to
from groundwater south-west direction of the site. A residential
building may be built over an area where
impacted groundwater exists. Therefore,

this pathway is complete.
7 Outdoor inhalation of vapors from C Vapors from groundwater may migrate

groundwater upwards through the capillary fringe, the

vadose zone, and into the ambient air through
the ground surface. Note this pathway is

generally not the “risk driver” due to
considerable mixing and dilution in ambient
air

8 Ingestion of groundwater NC The facility receives water from the Lake

Bonito. Workers do not ingest impacted

ground water. Therefore, this exposure

pathway is not complete.
9 Dermal contact with groundwater NC The facility receives water from the Lake

Bonito. Workers do not ingest impacted
ground water. Therefore, this exposure
pathway is not complete.

Notes:

1. NC - Not Complete

2. C - Complete

3. Pathways shown in bold will be quantitatively evaluated. Those that are not in bold are either not
complete or not a critical pathway.

Table 2-2
July 2005 Page 1 of 1 Exposure Model for Resident



Table 2-3
Exposure Model for Construction Worker
Officer's Club, Site SS-57, Holloman Air Force Base, New Mexico

No. Route of Exposure C/NC Justification
1 Dermal contact with soil C Soil is impacted at the site.
Therefore, this pathway is
complete.
2 Ingestion of soil C Soil is impacted at the site.
Therefore, this pathway is
complete.
3 Outdoor inhalation of vapors C Soil is impacted at the site.
from soil Therefore, this pathway is
complete.
4 Indoor inhalation of vapors NC Typically construction would not be
from soil expected to occur indoors over an
extended period of time.
5 Indoor inhalation of vapors NC Typically construction would not be
from groundwater expected to occur indoors over an
extended period of time.
6 Dermal contact with C Depth to groundwater fluctuates
groundwater between 8 to 12 feet bgs which is
within the anticipated depth of
construction. Therefore, this
pathway is complete.
7 Inhalation of vapors from C Depth to groundwater fluctuates
groundwater between 8 to 12 feet bgs which is
within the anticipated depth of
construction. Therefore, this
pathway is complete.

Notes:

1. NC - Not Complete

2. C - Complete

3. Pathways shown in bold will be quantitatively evaluated. Those that are not in bold are
either not complete or not a critical pathway.

Table 2-3
July 2005 Page 1 of 1 Exposure Model for Construction Worker



Table 3-1

Comparison of Soil Concentrations with NMED SSLs

Officer's Club, Site SS-57, Holloman Air Force Base, New Mexico

NMED NMED Maximum
Parameter Residential Industrial/ Maximum |Detected Boring| Maximum Exceed/
SSLs Occupational Detected Location Not Exceed SSLs?
SSLs (depth)
Carbon Chain TX1005
C6 - C12 (GRO) NA NA 485,000 SB02 NE
>C12 - C28 (DRO) 880,000 2,200,000 9,350,000 SB02 ' E
>C28 - C36 (ORO) 2,500,000 5,000,000 1,700,000 DPO02 (10) NE
VOCs
Acetone 70,400,000 100,000,000 22 SB02 (1) NE
Carbon disulfide 3,760,000 21,400,000 3 SB02 (1) NE
Ethylbenzene 10,600,000 25,400,000 280 DPO03 (10) NE
Hexane >* 38,000 38,000 79 SB02 (2) NE
Isopropylbenzene (cumene) 700,000 2,730,000 87 SB02 (2) NE
Xylenes, total > 132,000 132,000 4 SBO1 (2) NE
SVOCs
Benzo (a) anthracene 6,210 23,000 530 SBO1 (2) NE
Benzo (b) fluoranthene 6,210 23,400 460 SBO1 (2) NE
Benzo (k) fluoranthene 62,100 234,000 370 SBO1 (2) NE
Benzo (g,h,i) perylene ** 618 618 260 SB01 (2) NE
Benzo (a) pyrene 621 2,340 530 SBO1 (2) NE
Chrysene 621,000 2,340,000 660 SBO1 (2) NE
Diethylphthalate 48,000,000 100,000,000 360 DPO5 (2) NE
Fluoranthene 2,250,000 24,400,000 830 SBO1 (2) NE
Indeno (1,2,3-c,d) pyrene 6,210 23,400 220 SBO1 (2) NE
2-Methylnaphthalene 165,000 175,000 1,400 DP-03 (10) NE
Phenanthrene 1,800,000 20,500,000 730 DPO03 (10) NE
Pyrene 2,300,000 31,300,000 790 SBO1 (2) NE
Notes:
1. All concentrations are in micrograms per kilogram (ug/kg).
2. NMED Soil Screening Levels (SSLs) taken from NMED Soil Screening Guidance
3. The NMED SSLs for TPH-DRO and TPH-ORO are taken from the NMED TPH Screening Guidelines
4. Average of SB02 (2) and SB02 (2-dup)
5. > NMED Residential SSL exceeds the soil saturation limit. The soil saturation limit is shown.
6. NMED Industrial/Occupational SSL exceeds the soil saturation limit. The soil saturation limit is shown.
7. NA - Not applicable/available
8. NE - Not Exceed
9. E - Exceed
Table 3-1
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Comparison of Groundwater Concentrations with Groundwater Standards

Table 3-2

Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

' Minimum of ) Maximum. Maximum
e | woce wen | ma (gt e | S e ot Bt
Standards (depth) Standards?
Carbon Chain
C12 - C28 (DRO) NA NA NA NA 1,800 1800 3600 SB03 E
VOCs
Acetone NA NA NA 61,320 NA 61320 120 MW05 NE
Benzene 10 5 100 NA NA 5 0.35 MWO05 NE
2-Butanone (MEK) NA NA 4,000 NA NA 4000 44 SBO1 (2) NE
Carbon disulfide NA NA NA 6,813 NA 6813 3.5 SB02 NE
Chloroform 100 80 70 NA NA 70 3.55 Mwo7' NE
Cyclohexane NA NA NA 388,360 NA 388360 0.86 MWO03 NE
1,3-Dichlorobenzene NA NA 600 NA NA 600 0.585 MW07 NE
1,4-Dichlorobenzene NA 75 75 NA NA 75 0.93 SBO1 (2) NE
Dichlorodifluoromethane NA NA 1,000 NA NA 1000 11 MWO03 NE
Ethylbenzene 750 700 700 NA NA 700 40 SB02 NE
Isopropylbenzene (cumene) NA NA 4,000 NA NA 4000 6 SB02 NE
Methylcyclohexane NA NA NA 58,595 NA 58595 0.55 MWO03 NE
Trichloroethene 100 5 200 NA NA 5 3.5 MWO03 NE
Trichlorofluoromethane NA NA 2,000 NA NA 2000 0.63 MWO01 NE
1,2,4-Trimethylbenzene NA NA NA 3,407 NA 3407 0.56 SB02 NE
1,3,5-Trimethylbenzene NA NA 10,000 NA NA 10000 0.53 SB02 NE
Xylenes, total 620 10000 700 NA NA 620 2.1 SB02 NE
Notes:
1. All concentrations are in micrograms per liter (ug/l).
2. 'Average of MW07 and MWO07-dup
3. Groundwater Standard Sources:
1 - Water Quality Control Commission (WQCC)
2 - Safe Drinking Water Act MCL
3 - EPA Health Advisory
4 - Calculated risk-based levels for domestic consumption of water
5 - NMED TPH Screening Guidelines.
4. NE - Not exceed
5. E - Exceed
6. NA - Not available
Table 3-2
Comparison of Groundwater Concentrations
July 2005 Page 1 of 1 with Groundwater Standards



Table 3-3

Comparison of Soil-Vapor Concentrations with Allowable Concentrations in Breathing Zone

Officer's Club, Site SS-57, Holloman Air Force Base, New Mexico

Maximum Maximum
Indoor Indoor
. . . Detected Exceed/Not
Inhalation Inhalation Maximum )
Parameter . . . Boring Exceed Indoor
Residential Commercial Detected Location Inhalation
RBSLs Worker RBSLs (depth) RBSLs?
VOCs
Toluene 172 749 5.2 SV03 (3) NE
m,p-Xylene 134 586 5.4 SVO1 (8) NE
0-Xylene 134 586 10 SV01 (3) NE
2-Propanol* NA NA 20 SVO01 (8) NE
1,2,4-Trimethylbenzene 2.66 9.65 5.9 SV01 (8) E
1,3,5-Trimethylbenzene 2.66 9.65 19 SV01 (8) E
Acetone 156 568 18 SV03 (8) NE
Chloroform 1.32 1.97 380 SV02 (8) E
Naphthalene 62.5 273 51 SVO01 (3) NE
Notes:
1. All concentrations are in micrograms per cubicmeter (ug/m’)
2. Indoor Inhalation Risk based screening levels (RBSLs) are taken from NMED - UST Bureau - Guidelines for Corrective Action
3. NA - Not Available
4. NE - Not Exceed
5. E - Exceed
6. * Not a site-related COPC
Table 3-3
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Table 3-4
Exposure Factors

Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

Parameter Symbol Unit  |Values Used Source
Averaging time for carcinogen ATc days 25550 SSG
Averaging time for non-carcinogen ATnc days =ED * 365 SSG
Body weight
Child BW kg 15 SSG
Adult BW kg 70 SSG
Exposure duration:
Child ED year 6 SSG
Adult ED year 24 SSG
Commercial worker ED year 25 SSG
Construction worker ED year 1 SSG
Exposure frequency:
Resident EF day/year 350 SSG
Commercial worker EF day/year 225 SSG
Construction worker EF day/year 250 SSG
Soil Ingestion Rate
Child IRS mg/day 200 SSG
Adult IRS mg/day 100 SSG
Commercial worker IRS mg/day 100 SSG
Construction worker IRS mg/day 330 SSG
Soil to skin adherence factor
Child M mg/cm’ 0.2 SSG
Adult M mg/cm2 0.07 SSG
Commercial worker M mg/cm’ 0.2 SSG
Construction worker M mg/cm’ 0.3 SSG
Skin surface area for dermal contact with soil
Child SA cm’/day 2800 SSG
Adult SA cmz/day 5700 SSG
Commercial/Construction worker SA cm’/day 3300 SSG
Skin surface area for dermal contact with groundwater
Commercial/Construction worker Sagw cmz/day 4714 RAGS
Outdoor inhalation rate
Resident IRao m /day 10 NMED UST
Commercial/Construction worker IRao mJ/day 20 NMED UST
Indoor inhalation rate
Child IRai m’/day 10 SSG
Adult IRai m’/day 20 SSG
Commercial/Construction worker IRai m’/day 20 SSG
Notes:
1. S8G - NMED Soil Screening Guidance
2. NMED UST - NMED Guidelines for Corrective Action, UST
3. RAGS - Risk Assessment Guidance for Superfund - Volume 1
4. cmllday: Cubic centimeter per day
5. mg/day: Milligrams per day
6. L/day: Liters per day
7. mJ/day: Cubic meters per day
Table 3-4
Page 1 of 1 Exposure Factors



Table 3-5
Physical and Chemical Parameters
Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

MW S H Koe D, Dw
Chemical . . 3 2

(g/mole) [(mg/L-water)| (dimension-less) [ (cm/g) (cm’/s) (cm2/s)
1,2,4-Trimethylbenzene 1.2E+02 5.68E+01 1.84E-01 9.33E+02 | 6.22E-02 | 7.28E-06
1,3,5-Trimethylbenzene 1.2E+02 5.15E+01 2.72E-01 1.02E+03 | 6.21E-02 | 7.23E-06
2-Methylnaphthalene 1.4E+02 2.54E+01 1.85E-02 4.37E+03 | 6.29E-02 | 7.20E-06
Acetone 5.8E+01 6.00E+05 1.61E-03 5.70E-01 { 1.24E-01 1.14E-05
Benzo (g,h,i) perylene 2.8E+02 2.60E-04 5.82E-06 1.58E+06 | 4.90E-02 | 5.65E-05
Carbon disulfide 7.6E+01 2.30E+03 6.13E-01 5.25E+01 | 1.04E-01 1.00E-05
Chloroform 1.2E+02 7.92E+03 1.53E-01 4.68E+01 | 1.04E-01 1.00E-05
Cyclohexane 8.4E+01 4.25E+01 6.68E+00 7.41E+02 | 7.84E-02 | 8.39E-06
Methyl cyclohexane 9.8E+01 1.04E+01 1.59E+01 2.14E+03 | 6.97E-02 [ 7.59E-06
>C10 - C12 (Aliphatics) 1.6E+02 3.40E-02 1.20E+02 2.51E+05 | 1.00E-01 1.00E-05
>C12 - C16 (Aliphatics) 2.0E+02 7.60E-04 5.20E+02 5.01E+06 | 1.00E-01 1.00E-05
>C16 - C21 (Aliphatics) 2.7E+02 2.50E-06 4.90E+03 6.31E+08 | 1.00E-01 1.00E-05
>C10 - C12 (Aromatics) 1.3E+02 2.50E+01 1.40E-01 2.51E+03 | 1.00E-01 1.00E-05
>C12 - C16 (Aromatics) 1.5E+02 5.80E+00 5.30E-02 5.01E+03 | 1.00E-01 1.00E-05
>C16 - C21 (Aromatics) 1.9E+02 6.50E-01 1.30E-02 1.58E+04 | 1.00E-01 1.00E-05

Notes:

1. Above parameters are taken from Table for Texas Risk Reduction Program, March 2004
2. Carbon fraction properties are taken from TPHCWG

3. NA - Not Available

4. g/mole: Grams per mole

5. cm’/g: Cubic centimeters per gram

6. cm®/s: Centimeters squared per second

Table 3-5
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Table 3-6
Toxicity Parameters

Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

SF, SF; RID, RID;
Chemical 1 3 ABS
(mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)
1,2,4-Trimethylbenzene NA NA 5.00E-02 1.70E-03 NA
1,3,5-Trimethylbenzene NA NA 5.00E-02 1.70E-03 NA
2-Methylnaphthalene NA NA 4.00E-03 4.00E-03 0.13
Acetone NA NA 9.00E-01 1.00E-01 NA
Benzo (g,h,i) perylene NA NA 3.00E-02 3.00E-02 0.13
Carbon disulfide NA NA 1.00E-01 2.45E+00 NA
Chloroform NA 8.05E-02 1.00E-02 8.60E-04 NA
Cyclohexane NA NA 5. 70E+00 5.70E+00 NA
Methyl cyclohexane NA NA 8.60E-01 8.60E-01 NA
>C10 - C12 (Aliphatics) NA NA 0.1 0.286 0.1
>C12 - C16 (Aliphatics) NA NA 0.1 0.286 0.1
>C16 - C21 (Aliphatics) NA NA 2 NA 0.1
>C10 - C12 (Aromatics) NA NA 0.04 0.0571 0.1
>C12 - C16 (Aromatics) NA NA 0.04 0.0571 0.1
>C16 - C21 (Aromatics) NA NA 0.03 NA 0.13
Notes:
1. Above parameters are taken from NMED SSL guidance document
2. Parameters in bold and italics are from US EPA Region IX
3. Parameters in bold are from Table for Texas Risk Reduction Program, March 2004
4. Carbon fraction properties are taken from TPHCWG
5. NA - Not Available
6. mg/kg-day: Milligrams per kilogram per day
Table 3-6
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Table 4-1(a)
Chemical Specific Parameters Used for Calculating Indoor Inhalation Target Levels (for J&E Model)
Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

Organic Diffusivity Pure Henry's law | Henry's law Enthalpy of
. Normal .. Ll - .
carbon component | Henry's law| constant at | constant boiling Critical | vaporization at | Unit risk Reference | Physical state
. partition in air, in water, water constant | reference | reference . temperature|  the normal factor | concentration at soil
CAS No. Chemical coefficient solubility temperature | temperature point boiling point temperature
Ko D, D, S H H Tr Ts Tc DH,, URF RfC
(cmg) | (cm®fs) | (cm¥s) | (mg/lL) | (unitless) (atm-m*’mol)  (°C) (’K) (’K) (calmol) | (mg/m®)'| (mg/m®) S,L,G)
67641 |Acetone 5.75E-01 | 1.24E-01 | 1.14E-05 | 1.00E+06 | 1.59E-03 | 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.5E-01 L
67663 |Chloroform 3.98E+01 | 1.04E-01 | 1.00E-05 | 7.92E+03 | 1.50E-01 [ 3.66E-03 25 334.32 536.40 6,988 2.3E-05 0.0E+00 L
71432 |Benzene 5.89E+01 | 8.80E-02 | 9.80E-06 | 1.79E+03 | 2.27E-01 | 5.54E-03 25 353.24 562.16 7,342 7.8E-06 0.0E+00 L
75150 |Carbon disulfide 4.57E+01 | 1.04E-01 | 1.00E-05 | 1.19E+03 | 1.24E+00 | 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 L
75694 |Trichlorofluoromethane 4.97E+02 | 8.70E-02 | 9.70E-06 | 1.10E+03 | 3.97E+00 | 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 L
75718 {Dichlorodifluoromethane 4.57E+02 | 6.65E-02 | 9.92E-06 | 2.80E+02 | 1.40E+01 | 3.42E-0] 25 243.20 384.95 9,421 0.0E+00 2.0E-01 L
78933 |Methylethylketone (2-butanone) | 2.30E+00 | 8.08E-02 | 9.80E-06 | 2.23E+05 | 2.29E-03 | 5.58E-05 25 352.50 536.78 7,481 0.0E+00 1.0E+00 L
91576 |2-Methylnaphthalene 2.81E+03 | 5.22E-02 | 7.75E-06 | 2.46E+01 | 2.12E-02 | 5.17E-04 25 514.26 761.00 12,600 0.0E+H00 7.0E-02 S
95636 11,2,4-Trimethylbenzene 1.35E+03 | 6.06E-02 | 7.92E-06 | 5.70E+01 | 2.52E-01 | 6.14E-03 25 442.30 649.17 9,369 0.0E+00 6.0E-03 L
98828 |Cumene 4.89E+02 | 6.50E-02 | 7.10E-06 | 6.13E+01 | 4.74E+01 [ 1.16E+00 25 425.56 631.10 10,335 0.0E+00 4.0E-01 L
100414 |{Ethylbenzene 3.63E+02 | 7.50E-02 | 7.80E-06 | 1.69E+02 | 3.22E-01 | 7.86E-03 25 409.34 617.20 8,501 1.1E-06 1.0E+00 L
106467 [1,4-Dichlorobenzene 6.17E+02 | 6.90E-02 | 7.90E-06 | 7.90E+01 | 9.82E-02 | 2.39E-03 25 447.21 684.75 9,271 0.0E+00 8.0E-01 S
108678 [1,3,5-Trimethylbenzene 1.35E+03 | 6.02E-02 | 8.67E-06 | 2.00E+00 | 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 6.0E-03 L
108872 [Methylcyclohexane 7.85E+01 | 7.35E-02 | 8.52E-06 | 1.40E+01 | 4.22E+00 | 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00 L
110543 |Hexane 4.34E+01 | 2.00E-01 { 7.77E-06 | 1.24E+01 | 6.82E+01 [ 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01 L
129000 |[Pyrene 1.05E+05 | 2.72E-02 | 7.24E-06 | 1.35E+00 | 4.50E-04 | 1.10E-05 25 667.95 936 14370 0.0E+00 1.1E-01 S
205992 |{Benzo(b)fluoranthene 1.23E+06 | 2.26E-02 | 5.56E-06 | 1.50E-03 | 4.54E-03 | 1.11E-04 25 715.9 969.27 17000 2.1E-04 0.0E+00 S
218019 |Chrysene 3.98E+05 | 2.48E-02 | 6.21E-06 | 6.30E-03 | 3.87E-03 | 9.44E-05 25 714.15 979 16455 2.1E-06 0.0E+00 S
541731 |1,3-Dichlorobenzene 1.98E+03 | 6.92E-02 | 7.86E-06 | 1.34E+02 | 1.27E-01 | 3.09E-03 25 446 684 9230.18 0.0E+00 1.1E-01 L
Notes:
1. cmz/g: cubic centimeters per gram
2. mg/L: milligrams per liter
3. atm-m*/mol: 77 per mole
4’ °C: degrees Celcius
5. °K: degrees Kelvin
6. cal/mol: 7?
7. mg/m’y" 77
8. mg/mJ: milligrams per cubic meter
Table 4-1(a)
Chemical-Specific Parameters Used for
July 2005 Page 1 of 1 Calculating Indoor Inhalation Target Levels
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Table 4-1(b)
Fate and Transport Parameters
Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

Parameter ] Symbol Unit Value Used
Vadose Zone:
Total Soil Porosity Or cm’/em’-soil 0.381
Volumetric Water Content Oy cm’/em’® 0.198
Volumetric Air Content s cm’/em’ 0.183
Thickness v cm 362.2
Dry Soil Bulk Density Ps g/em’ 1.63
Fractional Organic Carbon Content ) g-C/g-soil 0.01
Soil in Cracks:
Total Soil Porosity Orcak | cm’/cm’-soil 0.381
Volumetric Water Content Ocrack cm’/em’® 0.198
Volumetric Air Content 0,crack cm’/em’® 0.183
Capillary Fringe:
Total Soil Porosity Orcp | cm’/em’-soil 0.381
Volumetric Water Content Oyvcap cm’/em’ 0.34
Volumetric Air Content 0cap cm’/cm’ 0.0381
Thickness h, cm 18.8
Groundwater Parameters:
Depth to Groundwater I Ly cm 381
Enclosed Space Parameters:
Enclosed Space Air Exchange Rate
Residential ER 1/day 6
Non Residential ER 1/day 6
Enclosed Space Volume/Infiltration Area Ratio
Residential Ly cm 244
Non Residential Ly cm 366
Enclosed Space Foundation or Wall Thickness
Residential Lrack cm 10
Non Residential Lerack cm 10
Area Fraction of Cracks in Foundation/Walls
Residential cm’/em® 0.000377
Non Residential cm*/cm’ 0.00022
Notes:
1. cm®/cm” Cubic centimeter per cubic centimeter
2. cm: Centimeter
3. cm¥cm?: Centimeters squared per centimeters squared
4. g-C/g-soil: Grams of carbon per gram of soil
S. g/cm3: Grams per cubic centimeter
Table 4-1(b)

Page 1 of 1

Fate and Transport Parameters
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Table 4-2

Comparison of Soil Concentrations with Target Concentrations Protective of Indoor Inhalation

Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

Residential Target Commercial Worker Maximum Maximum Average
Parameter Level (Calculated) Target Level Detected Exceed/Not Exceed] Average | Exceed/Not Exceed
(Calculated) Target Level? Target Level?
Carbon Chain TX1005
C6 - C12 (GRO) NA NA 485,000 NE 68,520 NE
>C12 - C28 (DRO) NA NA 9,350,000 NE 1,482,065 NE
>C28 - C36 (ORO) NA NA 1,700,000 NE 253,909 NE
VOCs
Acetone 5,200,000 12,100,000 22 NE 103 NE
Carbon disulfide 90,400 211,000 3 NE 15 NE
Ethylbenzene 638,000 638,000 280 NE 28 NE
Hexane 2,270 5290 79 NE 7 NE
Isopropylbenzene (cumene) 33,500 7.82E+04 87 NE 11 NE
Xylenes, total NA NA 4 NE 14 NE
SVYOCs
Benzo (a) anthracene NA NA 530 NE 830 NE
Benzo (b) fluoranthene NOC NOC 460 NE 824 NE
Benzo (k) fluoranthene NA NA 370 NE 817 NE
Benzo (g,h,i) perylene NA NA 260 NE 810 NE
Benzo (a) pyrene NA NA 530 NE 830 NE
Chrysene NOC NOC 660 NE 841 NE
Diethylphthalate* NA NA 360 NE 345 NE
Fluoranthene NA NA 830 NE 914 NE
Indeno (1,2,3-¢,d) pyrene NA NA 220 NE 859 NE
2-Methylnaphthalene NOC NOC 1,400 NE 1,078 NE
Phenanthrene NA NA 730 NE 844 NE
Pyrene NOC NOC 790 NE 911 NE
Notes:

1. All concentrations are in micrograms per kilogram (ug/kg).

2. NOC - Not of Concemn. The contaminant is a solid at the soil temperature (17 °C) and not of concemn for this pathway.
3. For average concentration, the non-detects are replaced with 1/2 the detection limit.

4. NA - Not Available

5. NE - Not Exceed

6. E - Exceed

7. * Not a site-related COPC

July 2005

Page 1 of |

Table 4-2
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Concentrations Protective of Indoor Inhalation
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Table 4-3
TPH-DRO Soil SSTLs Protective of Indoor Inhalation

Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

' Maximum Average
Parameter Residential Target “i) :?:?Il::;agle ¢ Maximum Ex;;zt:got Average Exceed/Not
Level (Calculated) Detected Exceed Target
Level (Calculated) Target Level?
Level?
TPH-DRO 2.86E+07 2.67E+08 9,350,000 NE 1,482,065 NE
Aliphatics
C10-C12 1.76E+06 1.64E+07 525,000 NE 136,350 NE
C12-C16 8.06E+06 7.51EH07 1,360,000 NE 350,000 NE
Cl16-C21 NA NA 856,000 NE 219,550 NE
Aromatics
C10-C12 3.01E+06 2.80E+07 71,200 NE 22,450 NE
C12-C16 1.58E+07 1.47E+08 597,000 NE 155,225 NE
C16-C21 NA NA 702,000 NE 195,175 NE
Notes:
1. All concentrations are in micrograms per kilogram (ug/kg).
2. For average concentration, the non-detects are replaced with 1/2 the detection limit.
3. SSTLs - Site-specific target levels based on J&E model
4. NA - Not Available
5. NE - Not Exceed
6. E - Exceed
Table 4-3

TPH-DRO Soil SSTLs

July 2005 Page 1 of 1 Protective of Indoor Inhalation



Table 4-4
Comparison of Groundwater Concentrations with Target Concentrations Protective of Indoor Inhalation
Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

Residential Target Commercial Worker Maximum Maximum Average Exceed/Not
Parameter Level (Calculated) Target Level Detected Exceed/Not Exceed Average Exceed Target Level?
(Calculated) Target Level?
Carbon Chain
C12-C28 (DRO) NA NA 3600 NE 2425 NE
VOCs
Acetone 41,400,000 95,700,000 120 NE 17 NE
Benzene 4,990 11,000 0.35 NE 0.44 NE
2-Butanone (MEK) 132,000,000 NOC 44 NE 10 NE
Carbon disulfide 136,000 312,000 3.5 NE 0.92 NE
Chloroform 2,110 4,650 3.55 NE 0.82 NE
Cyclohexane NA NA 0.86 NE 0.96 NE
1,3-Dichlorobenzene NOC NOC 0.585 NE 0.47 NE
1,4-Dichlorobenzene NOC NOC 0.93 NE 0.57 NE
Dichlorodifluoromethane 575,000 13,200 11 NE 2.06 NE
Ethylbenzene NOC NOC 40 NE 5.24 NE
Isopropylbenzene (cumene) 4,260 9,810 6 NE 1.1 NE
Methylcyclohexane NOC NOC 0.55 NE 0.51 NE
Trichloroethene NA NA 3.5 NE 0.83 NE
Trichlorofluoromethane 49,300 114,000 0.63 NE 0.90 NE
1,2,4-Trimethylbenzene 12,200 28,200 0.56 NE 0.51 NE
1,3,5-Trimethylbenzene NOC NOC 0.53 NE 0.50 NE
Xylenes, total NA NA 2.1 NE 0.61 NE
Notes:
1. All concentrations are in micrograms per liter (ug/1).
2. NOC - Not of Concern. The groundwater concentration at or above solubility limit is not of concern for this pathway.
T 3. For average concentration, the non-detects are replaced with 1/2 the detection limit.
\W 4, NA - Not Available
6. NE - Not Exceed
7. E - Exceed
-
Table 4-4
Comparison of Groundwater Concentrations with Target
July 2005 Page 1 of 1 Concentrations Protective of Indoor Inhalation
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Table 4-5
TPH-DRO Groundwater SSTLs Protective of Indoor Inhalation
Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

. r
Residential Target Commercial Worker Maximum Maximum E?c‘;ee;/lg‘leot
Parameter Target Level Exceed/Not Exceed Average
Level (Calculated) Detected Exceed Target
(Calculated) Target Level? Level?
TPH-DRO 4.58E+05 4.17E+06 3600 NE 2425 NE
Aliphatics
C10-C12 7.96E+02 7.04E+03 NA NA NA NA
C12-C16 1.84E+02 1.62E+03 NA NA NA NA
C16-C21 NA NA NA NA NA NA
Aromatics
C10-C12 1.28E+05 1.16E+06 NA NA NA NA
C12-Cl16 3.29E+05 3.01E+06 NA NA NA NA
C16-C21 NA NA NA NA NA NA
Notes:
1. All concentrations are in micrograms per liter (ug/l).
2. For average concentration, the non-detects are replaced with 1/2 the detection limit.
3. SSTLs - Site-specific target levels
4, NE - Not Exceed
5. E - Exceed
July 2005 Page 1 of 1 Table




Table 5-1
TPH-DRO SSTLs for Surficial Soil for Resident
Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

Dermal Maximum Ingestion Maximum Outdoor Maximum
Parameter Contact Detected E/NE SSTL Detected E/NE | Inhalation Detected E/NE
SSTL Concentration* Concentration* SSTL Concentration*

TPH-DRO 4.21E+08 630,000 NE 1.81E+08 630,000 NE 1.65E+07 630,000 NE
Aliphatics

C10-C12 1.83E+07 14,300 NE 7.82E+06 14,300 NE 3.27E+06 14,300 NE
C12-Cl6 1.83E+07 33,900 NE 7.82E+06 33,900 NE 6.99E+06 33,900 NE
C16-C21 3.66E+08 16,100 NE 1.56E+08 16,100 NE NA 16,100 NA
Aromatics

C10-C12 7.32E+06 12,500 NE 3.13E+06 12,500 NE 1.91E+06 12,500 NE
C12-Cl6 4.22E+06 17,800 NE 3.13E+06 17,800 NE 4.37E+06 17,800 NE
C16-C21 4.22E+06 69,600 NE 2.35E+06 69,600 NE NA 69,600 NA
Notes:

1. * The maximum detectected concentrations are for surficial soil (0-1 ft bgs).
2. All concentrations are in micrograms per kilogram (ug/kg).

3. SSTL - site-specific target level

4. NA - Not available

5. NE - Not exceed

6. E - Exceed

Table 5-1
July 2005 Page 1 of | TPH-DRO SSTLs for Surficial Soil for Resident
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Table 5-2

TPH-DRO SSTLs for Surficial Soil for Commercial Worker

Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

Dermal Maximum Ingestion Maximum Outdoor Maximum
Parameters Contact Detected E/NE SSTL Detected E/NE { Inhalation Detected E/NE
SSTL Concentration* Concentration* SSTL Concentration*
TPH-DRO 3.96E+09 630,000 NE 2.62E+09 630,000 NE 1.23E+08 630,000 NE
Aliphatics
C10-C12 1.72E+08 14,300 NE 1.14E+08 14,300 NE 2.42E+07 14,300 NE
C12-C16 1.72E+08 33,900 NE 1.14E+08 33,900 NE 5.18E+07 33,900 NE
C16-C21 3.44E+09 16,100 NE 2.27E+09 16,100 NE NA 16,100 NA
Aromatics
C10-C12 6.88E+07 12,560 NE 4.54E+07 12,500 NE 1.41E+07 12,500 NE
C12-C16 6.88E+07 17,800 NE 4.54E+07 17,800 NE 3.24E+07 17,800 NE
C16-C21 3.97E+07 69,600 NE 3.41E+07 69,600 NE NA 69,600 NA
Notes:
1. * The maximum detectected concentrations are for surficial soil (0-1 ft bgs).
2. All concentrations are in micrograms per kilogram (ug/kg).
3. SSTL - Site-specific target level
4. NA - Not available
5. NE - Not exceed
6. E - Exceed
Table 5-2
TPH-DRO SSTLs for Surficial Soil
July 2005 Page | of 1 for Commercial Worker
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Table 5-3
TPH-DRO SSTLs for Soil for Construction Worker
Officers Club, Site SS-57, Holloman Air Force Base, New Mexico
Dermal Maximum Ingestion Maximum Outdoor Maximum
Parameters Contact Detected E/NE SSTL Detected E/NE Inhalation Detected E/NE
SSTL Concentration Concentration SSTL Concentration
TPH-DRO 2.38E+09 9,350,000 NE 7.15E+08 9,350,000 NE 2.21E+07 9,350,000 NE
Aliphatics
C10-C12 1.03E+08 525,000 NE 3.10E+07 525,000 NE 4.36E+06 525,000 NE
Cl12-Cl16 1.03E+08 1,360,000 NE 3.10E+07 1,360,000 NE 9.33E+06 1,360,000 NE
Cl16-C21 2.06E+09 856,000 NE 6.19E+08 856,000 NE NA 856,000 NA
Aromatics
C10-C12 4.13E+07 71,200 NE 1.24E+0Q7 71,200 NE 2.55E+06 71,200 NE
C12-Cl16 4.13E+07 597,000 NE 1.24E+07 597,000 NE 5.83E+06 597,000 NE
C16-C21 2.38E+07 702,000 NE 9.29E+06 702,000 NE NA 702,000 NA
Notes:
1. All concentrations are in micrograms per kilogram (ug/kg).
2. SSTLs - Site-specific target levels
3. NA - Not Available
4. NE - Not Exceed
5. E - Exceed
Table 5-3
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Table 5-4

TPH-DRO SSTLs for Groundwater for Construction Worker
Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

Outdoor Maximum Dermal Maximum
Parameters Inhalation Detected E/NE Contact Detected E/NE
SSTL Concentration SSTL Concentration
TPH-DRO 2.94E+08 3,600 NE 3.20E+04 3,600 NE
Aliphatics
C10-C12 1.22E+06 NA NA 2.17E+03 NA NA
C12-Cl16 2.81E+05 NA NA 5.03E+02 NA NA
C16-C21 NA NA NA 1.02E+03 NA NA
Aromatics
C10-C12 1.11E+08 NA NA 1.23E+04 NA NA
C12-C16 1.82E+08 NA NA 1.01E+04 NA NA
Cl16-C21 NA NA NA 5.93E+03 NA NA
Notes:
1. All concentrations are in micrograms per liter (ug/l).
2. SSTLs - Site-specific target levels
3. NA - Not Available
4. NE - Not Exceed
5. E - Exceed
Table 5-4
TPH-DRO SSTLs for Groundwater
July 2005 Page 1 of | for Construction Worker
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Ambient Air Analytical Results
Officers Club, Site S§-57, Holloman Air Force Base, New Mexico

Sample ID B-1 B-2 B-3
Date Sampled Oct-91 Oct-91 Oct-91
Sulfur Compounds Analysis (ppb, v/v)

Hydrogen sulfide <200 <200 <200
Carbonyl sulfide <0.05 <0.05 <0.05
Methylmercaptan <0.05 <0.05 <0.05
Ethylmercaptan <0.05 <0.05 <0.05
IDimethy) sulfide <0.05 <0.05 <0.05
Carbon disulfide 0.02 <0.02 <0.02
Dimethy! disulfide <0.02 <0.02 <0.02
Volitile Organic Analysis (m@%

Chloroform 0.02 ND ND
Trichloroethene ND 0.09 ND
Acetone ND ND 2]
Ethylbenzene ND ND 0.08
A-Methyl-2-pentanone ND ND 0.1

Notes:

ND - Not detected
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Officers Club, Site SS§-57, Holloman Air Force Base, New Mexico

oo »AP“J

Groundwater Analytical Results

4"?*«,-%

NA - Not analyzed
ND - Not detected

Sample ID B-1 B-2 B-3 B-4 MW-5 B-6 MW-7 B-8 MW.9
Date Sampled Oct-91 | Oct-91 | Oct-91 | Oct-91 | Oct-91 | Oct-91 | Oct-91 | Oct-91 | Oct-91
Standard Water Analysis
Alkalinity (mg/L) 262 292 472 248 352 220 220 240 216
[Chloride (mg/L) 56 62 68 39 350 65 42 50 90
Fluoride (mg/L) 1.1 2 29 1.6 22 1.1 1.1 1.3 2.2
Nitrate/Nitrite (mg/L) ND ND 0.4 0.5 0.3 0.5 0.2 0.3 1.1
Orthphosphate (mg/L) 0.1 0.1 ND ND 0.1 ND 0.2 0.3 ND
pH 6.9 6.9 6.9 7 6.9 7 7 7 7.3
Spec. Conductance 2840 2550 2580 2320 2320 2750 2070 2150 2320
Sulfate (mg/L) 1300 1200 2450 1600 1600 1950 1400 1620 1550
Sulfide (mg/L) ND 0.2 ND ND ND ND ND ND ND
Calcium (mg/L) 2800 890 790 730 1400 790 930 3300 1020
Iron 117 102 5 2.77 23.6 5.18 6.7 127 576
Magnesium (mg/L) 104 69.7 151 939 139 62.7 63.6 210 74.5
Manganese (mg/L.) 1.5 0.01 0.44 0.11 0.59 0.12 0.2 2.7 0.15
Potassium 21.1 7.3 9.6 9.7 24.6 14.2 194 41 8.1
Silicon 150 41.9 46.9 37.9 128 36.1 333 152 43.2
Socium 76.9 84.5 113 68.9 75 84.3 76.7 79.3 116
Vaolatile Organic Analysis
hloroform (mg/L) 11 ND 9.1 NA NA NA NA NA NA

Methylene chloride (mg/L) ND 8.6 ND NA NA NA NA NA NA
Trichloroethene (mg/L) ND 34 ND NA NA NA NA NA NA
Organic Halogen Aanalysis

liTox Concentration (mg/L) 37 456 58 31 33 68 <10 NA <10
Notes:
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Ambient Air Analytical Results
Officers Club, Site S5-57, Holloman Air Force Base, New Mexico

Pilot Test Number 3 3@ 4 5 5 581 6
Sample ID VET-01-1] VET-01-2 { 18-20-AS | 28-30-AS [ 28-30-DS |28-30-EFF| 38-40-AS
[Date Sampled 4/16/1996 | 4/16/1996 | 4/16/1996 | 4/17/1996 | 4/17/1996 | 4/17/1996 | 4/18/1996
[Analysis by Modified EPA Method TO-3
TPH (ug/L) 140 130 200 170 280 130 220
PH (ppmv) 33 32 48 42 67 31 53
Analysis by ASTM Method d-5504 (ppbv)
Hydrogen Sulfide <4.0 NA NA 250 NA NA 4.1
iCaibonyl Sulfide 5 NA NA <4.0 NA NA 73
Dimethy! Sulfide 15 NA NA <4.0 NA NA <4.0
Carbon Disulfide <4.0 NA NA <4.0 NA NA 4.4
Analysis by Modified EPA Method TO-14 (ppby)
[TNMQC 2200 3000 9400 3900 5300 230 6300
Freon 12 <2.9 <1.6 1.2 17 18 0.95 30
Freon 1] <2.9 <16 0.83 33 3.6 0.95 43
Freon 113 <2.9 <l.6 0.73 <l.2 <l.5 <0.95 2
Methylene Chloride <2.9 <l.6 <0.73 <1.2 <l.5 2.5 0.78
1,1,1-Trichloroethane <2.9 <1.6 <0.73 <12 <l.5 0.98 Q.78
Benzene 9.7 11 14 15 22 <0.95 14
Trichloroethene 35 29 18 20 18 2.8 17
[Toluene 4.8 5.7 9.5 9.9 16 6.2 i3
Ethyl Benzene <29 <1.6 1.2 <l.2 <l.5 Q.95 Q.78
m,p -Xylene 3.1 3.2 2.1 2.9 33 3.1 2.7
0-Xylene <29 <1.6 1.2 <l.2 <1.5 1.1 1.5
1,3,5-Trimethylbenzene <29 <1.6 0.83 <12 <l.5 0.95 1.2
1,2.4-Trimethylbenzene 6.3 4.3 3.1 3.2 34 1.7 4.3
Acetone 14 22 26 40 18 4.4 73
Carbon Disultide <11 <6.5 7 <5.0 <6.0 <3.8 <3.1
2-Propanol <l <6.5 <2.9 <5.0 <6.0 5.4 <3.1
2-Butanone (MEK) <l <6.5 4.5 53 <6.0 <38 14
Hexane 120 160 180 150 230 <3.8 210
Tetrahydrofuran 140 89 39 22 23 5.1 <3.1
Cyclohexane 79 110 300 120 160 <3.8 140
Ethanol <l1] <6.5 4.4 6.1 <6.0 8.5 <3.1
Heplane 33 40 58 60 92 <3.8 78
Notes:

Air samples were collected while venting on vapor extraction trench VET-01.
Only detected compounds for ASTM Method D-5504 and EPA Method TO-14 are reparted in table.
{1] Sample collected after 40 minutes

{2] Sample collected atfter 140 minutes

{3] Sample collected after carbon treatment

< - Analyte not detected above staled reporting limit

ASTM - American Society for Testing and Materials

DS - Duplicate sample

EPA - Environmental Protection Agency

MEK - Methyl ethyl ketlone

NA - Not analyzed

ppbv - Part per billion by volume

ppmyv - Parts per million by volume

TPH - Total Petroleum Hydrocarbons referenced to gasoline

TNMOC - Total Non-Methane Organic Compounds referenced to heptane
ug/L - Micrograms per liter
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Soil Analyticalt Results
Officers Ciub, Site §§-57, Holloman Air Force Base, New Mexico

o

Sample No. MWO01 | MW-02 | MW-03 | MW-04 SP-01 ?ﬁP—O] SMP-02 SMP-03

Sample Depth 14.5° 13.5' 14 9 4 38.5" 19 19.5° 39 19 19.5' 38.5' 9" M

[Date Sampled Mar-96 | Mac-96 | Mar-96 | Mar-96 | Mar-96 { Mar-96 | Mar-96 | Mar-9% | Mar-96 | Mar-96 | Mar-96 | Mac-96 | Mar-96 | Mar-96
TPH as Diesel (mg/kg) 16 2,400 1,400 <I0 95 110 1,100 630 <10 3,700 55 <10 4,800 <10
Alkalinity (mg/kg) 18,000 32,000 8,300 51,000 6,500 NA 69,000 NA NA 40,000 20,000 NA 84,000 NA
Phenanthrene (mg/kg) 74 7.2 6.9 7.2 7.5 NA 7.4 NA NA 7.6 7.5 NA 7.0 NA
Sulfate (mg/kg) 64,000 55,000 83,000 61,000 12,000 22,000 23,000 NA 13,000 24,000 39,000 20,000 110,000 NA
TKN (mg/kg) 54 71 36 44 25 NA 66 NA NA 52 50 NA 58 NA
TOC (mg/kg) 1,600 3.800 4.200 850 660 NA 4,300 NA NA 4,500 690 NA 7,300 NA
Phosphorous (total) (mg/kg) 78 96 66 66 140 NA 98 NA NA 82 68 NA 85 NA
Moisture content (%) 333 19 29 25 15 NA 20 NA NA 26.7 NA NA 21 NA
Percent solids (%) 66.7 81 71 75 85 B4 81 NA 77 73.3 76 81 79 NA
Iron {mg/kg) 2,800 3,600 3,000 2,300 1,500 NA 6,200 NA NA 2,400 3,000 NA 4,200 NA

Notes:
NA - No analyzed
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Groundwater Analytical Resuits
Officers Club, Site SS-57, Holloman Air Force Base, New Mexico

N

[[Sample No. MW-0l | MW-0I [ MW-03 | MW-04 | MW-05 | MW-07 | MwW-09 | SP-0IS [SP-0IS(Dup)| SP-0IM | SP-0ID
Date Sampled 4/9/1996]  4/9/1996] 4/10/1996]  4/9/1996] 4/12/1996] 4/12/1996] 4/12/1996] 4/10/1996]  4/10/1996] 4/10/1996{ 4/11/1996
TPH as Diesel (mg/L) 2.500 4,100 9,700 250 <100 <100 <100 3,300 3,400 790 1,200
Dissolution Iron (mg/L) 110 <100 <100 3,100 NA NA NA 190 230 <100 140
Sulfate (mg/L) 1,700 1,700 2,100 1,700 1,700 1,500 1,800 1,800 2,000 NA NA
Notes:
NA - Not analyzed -

S - Shallow zone (18 - 20 ft)
M - Medium zone (28 - 30 ft)
D - Deep zone (37.5 - 39.5 ft)
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PROJECT Off' icers Club - Holloman Air Force Base
Alamogordo, New Mexico LLOG OF TESTBORINGNO. 1
JOB NO. _E91-1191 DATE __10/25/91 Bottom of stair well
e g e[ 3 LT 2 RIG TYPE N/A
‘ LS. Lol 8 4 YE ' BORING TYPE Hand Auger
9v% | & 1o .ae| B |2uud|y © | sumeace Etev. _87.62
I R EH O L H R Top of Fire Hydrant
2 WEeln | Fo | E|Hiadb| aug |SEL (NN '
o558 | T (515332 285 |06sTc 0% ReMarks UISUAL CLASSIFICATION
o-Llonr | 04 |0 |n|O~vT| o~0 [E0na|3000
* 0 —Shf- \ 4,5 Concrete
]
RERIA SILTY SAND, fine, nonplastic,
i tan brown
RELIAS
] S . | 4&1}{1__1 SILTY SAND, fine nonplastlc,
1. _ : light gray to @
note; strong hydrocarbon and
10 >“ sewage odor
Auger Refused @ 7'
15
20
25
30
35
40
45
GROUNDWATER SAMPLE TYPE }
DEPTH | HOUR -] DATE A A Cutt 8 - Block S -
Y[ 0.0 10935 Ho/z591 ] S - Suger Custings 8 mb;gam;fgvle i ;s/‘/ SERGENT, HAUSKINS & BECKWITH
Y U - 3% 0.0. 2.42% 1.D. tube sample. I B CONSULTING GEOTECHNICAL ENGINEERS
= T - 3% 0.0. thin-walled Sheiby tube. | FHOENIX = ALBUOUERQUE - 'SANTA FE
SALT LAKE CITY - EL PASO - TUCSON
RENOY SPARKS
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fficers Club - Holloman Air Force Base
PROJECT e D e Mt LOG OF TEST BORING NO. 2
JOB NO. E§I-il9f DAT 10725191 Inside of basement

E
c 3{ ] RIG TYPE N/A
458 | - 5 ‘ég-—-g 2 ¥ %¥l . | soniwc tvee __ Hand Auger
a%s | 8 I8 .wEl 85 |Ruud]o © | sumrace mev. -
o |EEg | |a|alSE5E| &5, |355E(E 5| o Top of Fire Hydrant
o Y LU a alpf3s o ool |BUU |G~
gcbl G5e | 22| GE|2SRE! 2ES106uDiITaa%] wemarxs VISUAL CLASSIFICATION
o@wlonx | oJ |w|w|pawd| 650 (Eocd|Swou
¥+ O — -
THIC A SV 4,5" Concrete
\
SILTY SAND, fine, nonplastic,
3 Note: strong sewage and
hydrocarbon odor; could not keep
hole open.
10 | .
Stopped Auger @ 1

15

20

25

30

35

40

45




page 1of 1
Officers Club - Holloman Air Force Base : .
PROJECT WEO__L——— LOG OF TEST BORINGNO._3 |
7 JOB No. ._E91-1191 DATE __10/24/91 SW side of center line club
e € # = L] 3 o RIG TYPE CME.:75
o wos | B8N % he ' BORING TYPE 6-1/2" Hollw Stem Auger
9Lt 8 FlO JB| BL8 | Puugle ¥ | surrace ELev. __96.70
£s o SseB| §8% |5EER|E Nc Top of Fire Hydrant
c |Ssl 2 |33 e3L5 8% |oau3[~ wa| oA op of Jure fiydrant .
9 BElE | o |F|g388| 268 At faluaes
. : n
gsuu- 80..& é 3 a "u' ac::".% 35‘3 :‘:’88:‘5 5333 REMARKS_ UISUAL CLASSIFICATION
0 o O R v Py moderately 6" Turf
AME st oS \ﬂrm
48[k B .
2% 1 G B¢l 1\ firm SILTY SAND, fine, some clay,
5k %ﬁ Y 49 :g \ nouplastic to low plasticity, tan
¥ HHE M1, medium stiff CLAYEY SAND, fine, trace of
HHE silt, fine, low to medium
HHE plasticity, tan
T e 5t 19
gEEnd SM firm INTERBEDDED SANDY SILT,
Ui fine, clayey sand, fine, tan
15 W e feme \* firm SILTY SAND, tsceofcey.
hard SILTY_CILAYEY SAND, fine,
| ,
20 W p=BPOS5T SM : note: dark sand with a strong
% hydrocarbon odor @ 15°
— 25 JF E=pstsors-
30 ' .1: .:_ _
Z77 o B A eI note: very sharp transition of
colors @ 30’
note: 30’ sand is clearly less
contaminated
35
dense SANDY CLAY, fine, 1/8" gypsum
granules, low to medium plasticity,
tanish brown
40
Stopped Auger @ 29’ 6°
Stopped Sampler @ 31°
45
50
GROUNDWATER SAMPLE TYPE |
DEPTH | HOUR DATE A - Auger Cuttings B - Block sample. [s A SERGENT, HAUSKINS & BECKWITH
SiZ gg }g;g igggg} TS ;;2}31 10 tube samete: T B) (.;,ONSEUL:'I;(ING GEOTECHNICAL ENGINEERS
= : T - 3" 0.0. thin-walled Shelby tube. ] SAHLO'I' NLAKé CA'I:EB’Y:J:‘/USEER;:EQS'O SANTTUACSF‘SEN




Page lof 1

Officers Club - Holloman Air Force Base
. PROIECT Alamogordo, New Mexico LOG OF TEST BORING NO_.___4__
o JOB NO. _B91-1 DATE _1 W, center of center line club in turf
M ol 2 <l = RIG TYPE CME-T75
98 | glu® 81 & | 4wl | | sorine 1vPE __6-1/2" Hollow Stem Auger
dLE | W 218 el Be8la °®_ — | surrace ELEV. 98,20
3es | v F o8| COF |Loanly & -
CLaw | = glofsa4cl Ga  [SCCel® mcl DAt Top of Fire Hydrant
T vty L~ =[] i R v |vaeX|-~+ wo -
R olEce | 72 | §|E 3993 248 SEC AT R remarcs VISUAL CLASSIFICATION
sco1388 | 88 | 8IBlRIES| 583 |R8SA|S35T :
of: 5t—o7% T ' 6" Turf
g & 7 S T
A ” o e
// NN i tJ stiff CLAYEY SILT, fine, low
il %\ ST 11 12 plasticity, tan
i 0 10 O 9
¥ 5 4K ST 26 SANDY SILT, fine, nonplastic,
HHH Ul 13 moderately tan
0 ‘ ML firm
1{e0fe
! t : )
<10 Hifs § 36 23
HHH firm
[ KR L
"
iy
HHMN
15 /7318 29 - . "
very stiff CLAY, fine, high plasticity, dark
/ CH brown
20 S Y A 36 hard SANDY SILT, fine, some sand,
HHE low plasticity, dark brown
Hh ML
o~ i)
E K
H H IR o8 IS P
L V. 25 / N b hard SILTY CLAY, fine, considerable
/ . gypsum granules, low plasticity,
/ CL gray
S = hard CLAYEY SILT, gypsum, fipe to
medium, possible plasticity, light
gray
35 '
Stopped Auger @ 29° 6"
Stopped Sampler @ 30’ 6"
40
45
50
GROUNDWATER SAMPLE TYPE }
DEPTH HOUR DATE A - Auger Cuttings 8 - Block sample. s o
I e A 8 L e e, o s kit {5~} SERGENT, HAUSKINS & BECKWITH
Y53 S e Tlo/dor] Y o I 000 242" 1. ube sample. 8 CONSULTING GEQTECKNICAL ENGINEERS
X 9. . T - 3» 0.0, thin-walled Shelby tube. I SO e APYOVRRYE o SANULSS

RENQ/SPARKS




. Page 1of 1
JECT __Officers Club - Holloman Air Force Base
FRO Alamogordo, New Mexico LOG OF TEST BORINGNO, 5
JOB NO. -1 DATE N.W. side of center line club in turf
. c ol 2 L RIG TYPE CME-75
S wee | s 912 g 42l | | sormne tve __ 6-1/2" Hollow Stem Auger
558 | T | |P18 55| B5l |fundlo 3 | sweace eev 9816
c |E5% | 2 S1U3T] &%y |E552Y a5| oAt Top of Fire Hydrant
Y Sl | o | B{El830ed| pua [REL N EaRE
§c|668 | £8 | R|RlSSLo| £83 [065L|co~w| REMARKS VISUAL CLASSIFICATION
A-wloae | 6 | 0 |o@a~eD| Sy [Foaa|SN0u A
0= TR 16 \ 2" Grass 4" Turf
R Y
e .. = = very soft SILTY SAND, fine, nonplastic,
L = = \ i
7 N 17 1574 T x\ n
<2 3 THERN S1—23 1o- \ stiff SANDY CLAY, low plasticity, tan
= Ml (1T [T 20 23_|_SM
A1t ] SILTY CLAY, low to medium
Atk firm plasticity, tan
T A S el —emr 1
10 I § o I b hard SILTY SAND, fine, trace of clay,
ATHI- nonplastic, tan
15 / 1 12 29T L ]  moderately SANDY CLAY, interbedded with
/ firm silty sands, low plasticity, tan to
/ : dark brown
7|
20 % NN 17 hard CLAYEY SAND, fine, low
/ plasticity, tan
/ CL
25 // 76
7 hard CLAY WITH SILT, occasional
/ gypsum granules, low to medium
% CL plasticity, light gray
30 4 X F51—86 16
Stopped Auger @ 29’ 6"
Sampler Refused @ 30° 10"
35
40
45
50
GROUNDWATER SAMPLE TYPE
DEPTH | HOUR | DATE 1 A - Auger Cuttings B - Block sample. {5 o
hY4 6.0 10/24/91 § - 2" 0.0. 1.38" 1.D. tube sample. "'1;“”LSERGENT’ HAUSKINS & BECICWITH
= U - 3" 0.D. 2.42" 1.0, tube sample. B}  CONSULTING GEQTECHNICAL ENGINEERS
XL 95 10/2491 T - 3% 0.0. thin-walled Shelby tube. =T sPAHIPIE)t')\ £ &leyQUEEﬁ.QU;ASOSANITUAC OEN
. RENO/SPARKS
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. Page 1 of 1
(o) ffice lub - Holloman Air Force Base
PROJECT Aiamogor:ao, New Mexico LOG_’ OF TEST BORING NO. §
JOB No, _E91-1191 DATE __10/23/91 N.W., side of pool area
C e = L[ 2 RIG TYPE CME-75
8401 ~ 5?!‘53-.2 4 21 w2, | sorwwe vee __6-1/2" Hollow Stem Auger
B2 |3 | [F18038] Vel |ruudle w | sueace evev. 9822
L 2587 |ale|S40E| g8 SEEEE sl oaw Top of Fire Hydrant
£ o¥ed | 8, |B|BEousl SuF (42055
CLASSIFICATION
$cd 388 | 58 |3|aa38E| 253 |aRaG|TERE| revencs visuaL e
0 T sl 18 5 [ SM_| fim SILTY SAND, trace of clay and
i 7 . 12 \ gravel, dark brown
T bl 8 | SM
"4 S| 30 soft to firm SILTY SAND, fine, nonplastic,
R ol an < light brown
S ) o 9 ER) e~
T T 1 4 )
Av4 T SM | very firm SILTY SAND, interbedded with
hE ,:- c_layg' .
T FE| 3 5 e o SILTY SAND, fine to medium,
! R £ 13 S Il I i very firm nonplastic, light brown
i M
15 Ak 25
A
20 ": 25 firm
B // o §T75075 © hard CLAY, with trace of gypsum
% CL granules, medium plasticity, tan
30 /A I lulioo/11 16
Stopped Auger @ 29°
Sampler Refused @ 29° 11”
35
40
45
50
GROURDWATER SAMPLE TYPE }
DEPTH | HOUR DATE As\ - Suggrbcu:t;ggs 8 -ugiock selmple.| s #ISERGENT, HAUSKINS & BECKWITH
y - 2% 0.D. 1,38" |.D. . =
g ;g }852;3% 0 - 3w ool 2:4am 1D] tobe sameie: T8 CONSULTING GEQTECHNICAL ENGINEERS
h— T - 3% 0.0. thin-walled Shelby tube. ! SOFUke SV Faso MU S8

RENO/SPARKS




Page 1ot 1
J. Officers Club - Holloman Air Force Base
PROIECT — amegordo, New Mexico LOG OF TEST BORINGNO., 7
JoB NO, _E91-1191 DATE __10/23191 S.W, side of poot area
o [ = c] 2 RIG TYPE CME-75
L § - 5"‘5 -l 8 % %¥l . | sormc 1yPe __ 6-1/2" Hollow Stem Auger
451 3 Rl JEl BLO E'E‘é"g B Ec SURFACE ELEV. _ 98.58
- Lsg | g 31888y 8% [DE532|8 @G| oarw Top of Fire Hydrant
2 §E8a| ¥o |E|ESoun| xud |dELalHAas '
vcul Gia | 20 [ GIS[3SL2| POT0GeT|cos| REMARKS UISUAL CLASSIFICATION
o-uloee | OJ ja|o|m-vT] 04D |F0a0[F000]
0 7 181 15 4 | cL | stiff CLAYEY SAND, fine to medium,
EAIIiE - tt low plasticity, dark brown
T °] < 10 | sm \
EEblx S Sl 22 moderately SILTY SAND, fine, occasional
5 EERIR S - a firm small gravel, brown
-} B S o7 I
v ML Lol 30 hard SILTY SAND, very fine,
A nonplastic, light brown
T 10 Mt s l—e 36
1
T3tk very soft
15 GHIRSS
Wiy P22 firm SILTY SAND, fine to medium,
ik SM occasional gypsum granules
getn s Note: clay lense @ 15’ 6"
% [ ' approximately 1-1/2° thick
o s hard CLAYEY SAND, gypsum,
20
% S B °f granules, low to medium plasticity,
/ brown
% CL
LW 5 / N X e B TA '
§ hard SILTY SAND, fine to medium,
SM trace of clay, nonplastic, light
brown
30 s — 1
Z A
N hard SANDY CLAY, gypsum granules,
low to medium plasticity, brown
35
Stopped Auger @ 29' 6"
Stopped Sampler @ 31’
40
45
50
GROUNDWATER SAMPLE TYPE !
DEPTH | HOUR DATE A - Auger Cuttings B - Block te. s
o ST TSR [ DHTE ] 4 - duser Cottings, 8 - Block sampte. }/1$ERGENT HAUSKINS & BECKWITH
Y[98 1015 10/23/01 | Y o 34 0-D. 242" 1.D. tube sample. Ll CONSULT ING SEQTECHNICAL ENGINEERS
N T - 3% 0.0. thin-walled shelby tube. | G e ALAPAVERS PASO NS
o RENO/SPARK




PROJECT Officers Clyb - Hol
Alamogordo,

loman Air Force Base

wMexio ____— LOG OF TEST BORING NO

page lof 1

JOB NO. 1191 D ATE 10725791 Courtyard area next to dining room
T o = L] = RIG TYPE NA
898 | ~ “:il"é'g—cg i 5E ' BORING TYPE Hand Auger
S TRR FlO 28l 2Ll 12,90 ¢ | surrace erev. _99.00
¢ 58| E |A|a]385E] &% |3EES|E dg) oaw Top of Fire Hydrant
B WEeW | Fo | E[B0e0b] nad (AEDaNTRD
vcol G658 | 20 | §|&|2328| D05 |2GNT|E 0| REMARKS VISUAL CLASSIFICATION
o-uwlgag | gJ |vlw|o-Aedl 640 |£0a6[5n00
0 HHH 2l O 1Y) \ 3* Concrete
L Est—s 33 LM
1l . loose SILT, fine, low plasticity, tan
1 1 ol N 22 | SM
5 T —er tz——Ci—|| mediumstiff | INTERBEDDED DARK CLAY
) U 15— WITH SILTY SAND
AE L 18
f.; ] ;[: 6 loose SILTY SAND, fine, nonplastic,
. 4 i Forsr—s 23- tan
10 il B CLAYEY SILT, fine, some sand,
Mk belad 2 soft low plasticity, tan
Itk ll B SM :
' 23 5= loose SILTY SAND, fine, nonplastic,
15 \ tan
Stopped Sampler/Auger @ 13’ 6°
20
25
30
35
40
45
50
GROUNDWATER SAMPLE TYPE |
DEPTH | WOUR | DATE | A - Auger Cuttings B - Block sample. {5 ] -
90 11350 Tio/33/1 1 S - 2% 00 1. s o tubeoga";?r;v e- s ~ZJSERGENT, HAUSKINS & BECKWITH
Y[ 5.1 [1540 [10/2501 ] ¥ ¢ 3 90- % hen 10 tube samle. M2 ) FHOEN T ¢ ARG TR
= .0. thin-walled Shelby tube. } SALT LA REIO/SEkREéSO f TUCSFOEN
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PROJECT __Officers Club - Holloman Air Force Base
Alamogordo, New Mexico LOG OF TEST BORING NO._ 9 |
JOB NO. _E91-1191 DATE __10/27/91 N.E. of poot area
4 [+ ] > RIG TYPE CME-75
§.ﬂ LR %{%S:E .‘é L‘é . ‘5‘{;" 1 | BoriNG TYPE ::-'112" Hollow Stem Auger
guc 1 8 +18 & gyt :‘;‘c“é'&"g e SURFACE ELEV. _95.41
o 5581 |84 45E) Y, |aREEIE gl ownw Top of Fire Hydrant_
£ 988 b | F|Baa0n aag Sebaliads
Sceosu o LQ )8 gaeil) Lag EBE& £S48l REMARKS VISUAL. CLASSIFICATION J
0 V//7//R AN I LY P LL-D stiff 4" Asphalt
HHE I 20T ML | | moderately CLAY, low to medium plasticity,
HHt 10 20 firm light gray
¥ s HIEL 3 33 1 SM very soft SILT, fine, low plasticity, light
K i brown
::1 { i SM_
v HEeL] moderately SILTY SAND, fine, trace of clay
" 10 HHE 22 2% firm
EZ: | SM INTERBEDDED SILTY SAND &
4t CLAY, low plasticity, light brown
S H: to dark brown
15 ;:% T 42 very firm INTERBEDDED SILTY SAND
ANt SM AND CLAY, low plasticity, light
1L brown to dark brown
kNI
20 Giroo76" hard SILTY SAND, fine to medium,
T occasional small gypsum granules,
L brown
A SM
REH hard SILTY SAND, fine to medium,
! 25 At s d-sers . occasional gypsum granules, trace of
; '} i clay, light brown
30 S —s4 15
///4 AN - i CL hard . CLAY, fine, considerable gypsum
- ‘ : grains, low to medium plasticity,
brown
35
Stopped Auger @ 29' 6"
Stopped Sampler @ 31°
40
45
50
GROUNDWATER SAMPLE TYPE !
DEPTH | HOUR DATE A - Auger Cuttings B - Block sample. s SERGENT, HAUSKINS & BECKWITH
2l 5.2 11300 {10/22/91 | 3 © 3, 5:5- 1-38) 1-D- tube sampte. —y jify cousu[rmc GEOTECHNICAL ENGI
X[ 9.3 11500 [10/22/91 | 1 - 34 0.0 thin-walleg Shelty wube. = PHOEN X -~ AUBUGUERGUE - SANTA FE

SALT LA E l EL PASO - TUCSON
ENO/SPARK




HTRW DRILLING LOG | ™™ omarn Mo

MW-0 |
; 1, CQUPANY NAME 2 DRILL SUSCONTRACTOR SHEET SHEETS
\% G APUM DWATER TECHNNOLO G ool S| LAayw E EN VIRoMNMEMT AL | or "2
e . 1 PROSECT oawAD-s - b 4, LOCATION ’
makvac D~ q"‘?:qq_ Poco™S 5SS T SFFLLEMD Co VR - Hottonmma AL M,
5. NAME OF DRLLER & MANUFACTUREA'S DESIGHATION OF DANL

Dol KIRSMNIS FAXLTAM G F =10
7. SITES AN TYPES OF DALLING . A MOLE LOCATION
AND SAIPLING EGUIPUENT 8" HsA* 14 ' cali¥. $e MAP

STvesd SPLTT <Svoom i ¥. SURFAGE ELEVATION

~ 030’ AMSL
10, DATE STARTEDR 11, DATE COMPLETED

WTF _MAZcH 1996 | 2P Muarcr (934
12 OVERBUADEN THICKNESS 8. DEPTH GNWDW‘ATEH'ENGGJNT!RED
~ 9 §'- (o'
13. DEPTH DRILLED INTD ROCX — 16. DEPTH TO WATER AND ELAPSED TIME AFTER DARLING COMPLETED

NoME Jl.86 7 o [ Aor 19%¢
4. TOTAL OEPTHOF HOAE . - 17, OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
13- : '
1L QEOTECHNICAL SAMPLES OISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE 8OXES
No M 4 .

20. SAMPLES FOR CHEMICAL ANALYSIS vO© METALS QTHER (SPECIFY) QTHER {SPECFY) OTHER ISPECIFY) 21. TOTAL CORE
TEHAEE RECOVERY
2. DISPOSITION OF HOLE SACKFILLED MONITORING WELL QOTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

> (.S, STeverSens %
SCALE:

|

LOCATION SKETCH/COMMENTS

1 ' . ' . 4 . > v b . M v v 3 1 v b v ! . v . T N Y
H . H i : ‘ 14 . H v . : . : : H . . H ‘ . . . ' : 4
3 1 ‘ o . . . . H . . 1 H ‘ H . . H N s . . H . s .
. H ¢ H H M M : H H M 2 ' v . H ' . : H ‘ ‘ : H H M H
H 4 : 1 : e M . . : 4 i . H H 1 M H . 3 . . : . %
: 3 0 v 0 3 v v Il v 14 T v b H I 0 b H i v s
H H . . : . . H ' + . ' ¢ H H H H N H . H :
H H : H ' H ‘ H H ‘ H . Y . . . - v H ’ : H
H H H H < ‘ i . . H H ' H ’ i H . H ‘ M . H H
H 1 i H : : H H i i 1 . . . . 4 . H : ‘ H
1 0 O ¢ 0 ¢ t * * 1 3 0 il 1 0 b H ‘ O 0
H ’ H H H H [ N H H H H . H . H H . . H
i . M . H H : . i . . H . v H M e H . H
: H : s i : . : H H H H : H i H . . - H
H i . H H : . N H i H : : H : i . . i H
i ¢ : b H b : 5 1 .. . h : H : H
1 1 A + » v { b v i S + 1 Pesene
. . H H H N : : . H v v . . . v . . .
H v . H : H ‘ H . » ' i . : . . H

A H s H 1 ‘ : . H H 1 H : i . M 1 < s i .
. H H . H . : H 5 ‘ ‘ v H : .

: : H H H : : : < ' . . :

{ 4 y v H h ) . v . I . v v

i H H . : . . ‘ . .

H : H : H v H 1 .
s ' : H : H H ’ H .
. ‘ v v . ; H : :
T I v h v v v v
' . ’ H + H < :
M H H ‘ 14 ' . :
y . ' s . v . H
H ] . H . < 4 1
‘ 3 0 ! 0 3 : 13
H . H H H ] H '
M i 4 . M ' . H 3
3 . ' H v i H ' '
H . H . . ’ b . .
: : 3 H H : . H 4
i ) 4 14 1
« . H 4 ' . . . '
i . : ‘ H . . N '
H H H . H < H : v
N i 1 H . i . v .
4 h H : : . . . M
. Y 3 b 4 Y I v v
: : : : : . ' . H
' : ' 1 :
* i . H 1 . H : H
! . ‘ : . . 3 < .
oo rman
H ) 3 H 3 v * H
H . s v H H H H
H . H H H
H b . . H
H . - : H
H : H . :
4 i > pomesafrrecadivennspaiovairanen
. . b . » ]
. . : . 4 .
H . i ' . :
: . ‘ : . .
. A T . 9 .
' 1l H v ! H
4 : ' H } H
: : ' H H :
4 T T b T v
H . ' H . .
H i H M . ,
. . H . . 5
: N H . : .
H . ; M H M
v v v . M 1
: } : H H H
H . H . M :
. " . M i
: . H \ H :
H : : H H "
H N : H ' ’
: ° . . : 4
b v N v 3 7
3 . H H
: : H ' H :
N . H ’ » .
H . ’ + ’ .
% + ¢ ) g
: . . . .
M ' . M
\ ' ' . :
i : . 3 :
: H : H H
. H ' H :
H H H
| ; i . .

‘ HOLE NO,
Dhew -4 S-94- Poo0od: Do FwWr{D I S-S5 €F -ReMeh @ O cLuR, Mw -0
ENG FORM 5056-R, AUG 384 {Proponent: CECW-EQR)




HTRW DRILLING LOG  conmmuation sueen e
WECT PO B WHAD IS - $35F -0/ v 6 | mseector - SHEET  SHEETS
uTlAeT DAcWwW -4 $-1 Y+~ Poooy (__;l‘nizﬁ-muso % o m
Y-\'-:% DE;‘H o (:' HaTERS m:ma :ug::mm m SLOW COUNT REMARKS .
[ i n - N
p
T} SawP, SeD; Brewn 4 .
\ —— -
E 4! H\/ Line scLMQC_Sm) E-
2. tan Cloye 7/a) . =
E =
3 -
=" hawed Que v~ ~
q_a JZ?SUM Luﬂd&&-ﬂ»& Oj?W\ p‘ wnAJ =
q v aw & w/ s
= ery s‘\'«l E
= 3
6 5-‘“‘7 samad CSM) -
4 taw (loyr s/q) .
2 é - -H\ 3yre -
T wedd =
8 - -
i~ 0. % ppw = —
E A lo -
9 m K] becom .'.\:) wot E
3 19 hva o
logd— {&% = =
q sew s, dumse E
(3 e f")’ 57‘)/;7 =
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- UWe o&or; [
\3_: Ko_‘"s‘ cgblg' -
- -
- (z =
I 4— {3 -
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PROJECT  Helleman’ AEQR. -
HOLE NO.

Po B wap3s-S5sa ~aen o, AT o¥EL cunus

LLurs,

Mus ~ 0|

ENG FORM 5056A-R. AUG 94

(Proponent: CECW-EG)




DISTRICT

HTRW DRILLING LOG

SMARA

T HOLE NUMBER
Mw -0

Ty, COMBANY NAME .

(o OIN DAVATIR TECHNOLD G Y (T S Lawwve

2, DR, SUBCONTRAGCTOR

SHEET SHEETS’
EN VIR OANMEAT AL { o A

LPROECT Do 8 WA D 3 .
c,u.tmd? DAcw- ‘(35:9 Y~ Poco™S 555 %

4, LOCATION ’
OFFECEAS L VB - Hottomnt AKS A,

& NAME OF DALLER
Don_KIRSMIS

& MANUFACTURER'S DESIGNATION OF DRILL.
FATLTA G F-10

7. STES ANO TYPES OF DRLLING :

L HRXE LOCATION

AND BANPUNG EQUPMENT '—""—‘5 0] Hsé ] g

S MR

CALT Z STYLS SPLYT SPesil%.

. SURFACE ELEVATION

Hoss8 ' Amse

10. DATE STARTED

11, DATR COMPLETED

40 Mpacid (176 Yo MHR CH (29K,

} 12 OVERSURDEN THICKNESS

18, DEPTH GROUNDWATER ENCOUNTERED

~82¢'

13. DEPTH DRRLED INTO ROCX

NoME

14 DEPTH YO WATER AND ELAPSED TWME AFTER DRILUNG COMPLETED
10,00 on lApr {99¢

14, TOTAL DEPTHOF HOLE

\ -

17, QTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. QEOTECHNICAL SAMPLES
-
Mon €

UNOISTURBED

19. TOTAL NUMBER OF CORE BOXES

20, SAMPLES FOR CHEMICAL ANALY SIS voc METALS

QTHER ISPECIFY) OTHER (SPECFY) QTHER (SPECIFN

13.5-14 ,

21 TATALCTRE
RECCVERY

22 DISPOSITION OF HOLE LONITORING WELL

QTHER (SPECIFY)

ol

23, SIGNATURE OF NSPSCTOA
(.S STgver/Sopn/ §§§v=l -

LOCATION SKETCH/COMMENTS

SCALE:

N 1 I . . . i - v P ' < v . . . v . . v . v 3 v . b
H v : . i H ' < H H : ‘ . : . : . H . . 3 . i H . .
: ' : . H H : . . ‘ s . b M . v . . 5 . i H 3 : H
H ) . : s H y i H . ' : b H 1 . . : ’ . H . H . 3
3 . 13 s : H : o 1 : . . . : i . H : ‘ 3 : : i - i
v v + v v 1 v v b v > T b v v v v 3 3 T ? T 3 T :
H H s H » ' . ' . . 3 H N : . . : . . ' H H H . .
: ' : H : : ' ‘ H ' . H : H : : . : . ' . H . : H
H H H 4 H . : i H . . ’ : . H H : H H . H h . . . H
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BEAVER ENGINEERING, INC,
7378 COCKRILL BEND BLVD,
NASHVILLE, TENNESSEE 37209
615-360-8124
CLIENT ' ELAR OF TENNESSEE
PROJECT ELAB OF TENNESEE PROJ. NO. 04-4653
TESi DESCRIPTION:
MOQISTURE, ASH & Organic Matter
ASTM D 2374
LOCATION SS57-SVD3-8T-7-8
JDESCR!PTION ' SAND, STRONG BROWN
TYPE SAMPLE SHELBY TUBE
MOISTURE, AS PERCENT OF AS RECEIVED 2.7%
MOISTURE AS PERCENT OF OVEN DRIED MASS 2.9%
1 ORGANIC MATTER, ASTM D2974 1.8%
‘Mw
FRACTIONAL ORGANIC CARBON,{ORGANIC MATTER/1.72) 1.1%
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SL-SCREEN-91576

RESULTS SHEET

RISK-BASED SOIL CONCENTHATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Razard

Indoor Indoor Risk-based Final risk from quotient
axposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation oexposure intrusion to intrusion 1o
conc., conc., soil conc., soil indoor air, ndoor air,

carcinogen  noncarcinogen conc., Cou conc,, carcinogen noncarcinogen
(o)  (uokg) ) (p9Kg) (ug/kg) (unitess) ____(unitiess)
[ Na | 155E+08 | 155E+08 | 695E+05 | NOC | f NA ] NA

SCROLL
DOWN
TO "END~

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INT ERCALCS worksheet are based on unity and do not represent actual values.
MESSAGE: RiskHQ ot tisk-based soil concentration is hasad on a route-lo-routs extrapolation.

1of 1




SL-SCREEN-67641

RESULTS SHEET

RISK-BASED SO CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient
exposure axposure indoor Soll indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion fo
cong., cone., soil conc., soll indoor air, indoor air,
carcinogen  noncarcinogen conc., Cou conc., carcinogen noncarcinogen
{ug/kg) {pa/xg) {ug/kg) (19%g) {ug/kg) (unitiess) {unitless)
[ NA | 121E+07 [ 121E+07 | 1.27E+08 | 1.21E+07 | [ NA [ NA ]

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: The values of Csoutce and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

MESSAQGE: Risk/HQ or risk-based soif concentration is based on a route~-to-route extrapolation,

SCROLL
DOWN
TO "END"

1of1
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RESULTS SHEET
RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

incremental Hazard

Indoor indoor Risk-based Final risk from quotient
exposure exposure indoor Sail indoor vapor from vapor
soil soil expasure saturation expasure intrusion to infrusion to
conc., conc., soil conc., soil indoor alt, indoor air,
carcinogen  noncarcinogen conc., Cou conc., carcinog no inog
{ug/g) {rarkg) {po/kd) {ug/kg) {pa/kg) {unitiess) {unitiess)

[ 1.79E+08 | NA [ 179E+09 | 1.85E+04 [ _NOC 1 [ NA | NA |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual vaiues.

MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-routs axtrapolation.

SCRaLL
DOWN
TO "END"

SL-SCREEN-205992 1of1
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RESULTS SHEET
RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
incremental Hazard

Indoor Indoor Risk-based Final risk from quotient
) exposure expoesure indoor Soil indoor vapor from vapor
! sail soil exposure saturation exposure intrusion 1o intrusion to
: cone., cone., soil cong., soil indoor air, indoor air,

carcinogen  noncarcinogen cone,, Cax conc., cascinogen noncarcinogen
(pg/kg) {pg/kg) (pg/kg) {aha) {pg/kg) {unitless) {unitless)
[ NA [ 211E+05 ] 211E+05 [ 8.10Ev05 | 2.11E+05 | T NA | NA |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheel are based on unity and do not represent actual vaiues.

\ SCROLL
’ OOWN
TO "END"

SL-SC REEN-75150 1of1
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SL-SCREEN-218019

RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS:

\\«&,m%“

INCREMENTAL RISK CALCULATIONS:

Incremental Hazard

Indoor Indoor Risk-based Final risk from quotient
exposure exposure indoor Sail indoor vapor from vapar
soil soil exposure saturation expasure intrusion to intrusion to
cone., conc., soil conc., soi! indoot air, indoor air,

carcinogen noncarcinogen conc., Cam cone., carcinogen noncarcinogen
{pa/kg) (19/kg) {ug/kg) (uakg) (ug/ka) {unitless) {unitiess)
_574E+10_ | NA [ 574E+10 [ 251Es04 | __Noc ] [ NA ] NA ]

MESSAGE AND ERROR SUMMARY BELOW: {DO NOT USE RESULTS IF ERRORS ARE PRESENT }
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worisheet are based on unity and do not represant actual values.
MESSAGE: RiskrHQ or risk-based sail concentration is based on a route-lo-route extrapolation.

SCROLL
DOWN
TO "END"

1oft
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SL-SCREEN-100414

ko,

RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: SINCREMENTAL RISK CALCULATIONS:

incremental Hazard
indoor Indoor Risk-based Final risk from quotient
exposure axposure indoor Soll indoor vapor from vapor
seit SOl exposine saturation exposure intrusion to intrusion to
conc., conc., soil cone., soil indoor air, indoor air,
carcinogen  noncarcinogen conc., Coa cone., carcinogen noncarcinogen
{pgkg) (ug/kg) (sg/kg) (ua/kg) {ughg) {unitless) (unitiess)
[ 2.65E+07 | 104E+07 | T1.04E+07 | 6.38E+05 | 6.38E+05 ] [ NA 1 NA____ |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The valuas of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL

TO "END*

10f1




SL-SCREEN-110543

RESULTS SHEET
RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incretnental Hazard

Indoor indoor Risk-based Final risk from quolient
exposure oxposure indoor Soll indoot vapor frorn vapor
soil soil axposure saturation exposure intrusion to intrusion to
cone., conc., soil cong., soil indoor air, indoor air,

carcinogen  noncarcinogen conc., Cuu conc., carcinogen noncarcinogen
(L)) _{19/kg) {pg/kg) {ug/k —{pgkg) {unitless) {unitiess)
[ NA | 5.29E+03 | 5.20E+03 [ 7.50E+04 | 529E+03 | C NA ] NA |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAQE: The values of Csource and Cbuilding on the NTERCALCS worksheat are based on unity and do not represent actual values.

SCROLL
DOWN
TO "END"

1 0f1
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SL-SCREEN-38828

RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS:

Indoor Indaor Risk-based Final
exposure exposure indoor Soil indoor
soil soil exposure saturation exposure
conc., conc,, soil conc., sail
carcinogen  noncarcinogen conc., Cout cong.,
{g/kg) ghg)  _ _ {uokg) (19/g) {ug/kg)
[ NA [ 7.82E+04 | 7.82E+04 | 4.84E+05 | 7.82E+04 |

SCROLL
DOWN
TO "END*

INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
risk from quotient
vapor from vapor
intrusion to intrusion to
indoor air, indoor air,
carcinogen foncarcinogen
{unitiess) (unitiess)
| NA i NA ]

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS workshest are based on unity and do not represent actual values.

10of1
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%
RESULTS SHEET
RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK GALCULATIONS:
Inctemental Hazard

indoar indoor Risk-based Final risk from quotient
exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to
cone., cone., soil conc.,, soit indoor air, tndoor air,

carcinogen  noncarcinogen cone., Cou cone., carcinogen noncarcinogen
{ug/g) {ug/g) ugig {ugka) (ug/kg) _(unitless) {unitiess)
[ Na | 3326411 | 3.82E+11 | 1426406 | NGOG ] I NA ] NA ]

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent aciual valuas,
MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-toute extrapolation.

SL-SCREEN-129000 10f1
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RESULTS SHEET
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
indoor Indcor Risk-based Pure Final risk from quotient
exposire exposure indoor component indoor vapor from vapor
groundwatar groundwater exposure water exposure intrusion to infrusion to
conc., conc., groundwater  solubility,  groundwater indoor air, indoor air,
carcinogen  noncarcinogen conc., S cone., carcinogen noncarcinogen
o) {ugi) (pan) {pg) {pgn) {unitless) {unitless)
[ NA | 282E+«04 | 282E«04 | 570F+04. |__2.82E504 ] [ NA [ NA ]

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheat are based on unity and do not represent actual values.

SCROLL
DOWN
TO “END*
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RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:

Indoor Indoor Risk-based Pure Final
exposure exposuie indoor compenent indoor
groundwater groundwater exposure waler expasure

cone., conc., groundwater  solubillty,  groundwater
carcinogen  noncarcinogen conc., S conc,,

{ugh) {ugh) {pgh) {ug) g

[ NA |__287E+04 | 297E.04 | 300E+03 | _NOC ]

INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
risk from quotient
vapor from vapor
intrusion to intrusion o
indoor air, indoor air,
carcinogen noncarcinogen
(unitless) (unitless)

L Na [ N 1]

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PAESENT)

MESSAGE: The valuss of Csource and Cbuilding on the INTERCALCS worksheat ase based on unity and do not represent actual valuses.

NOC = NOT OF CONCERN. The groundwater conc. at of above the solubility fimit is not of concarn for this pathway.
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SCROLL
DOWN
TO "END"

RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:

INCREMENTAL RISK CALCULATIONS:

Incremental Hazard

indoor tndoar Risk-based Pure Final risk from quotient
exposure axposure indoor component indoor vapot from vapor
groundwalter groundwater exposure water exposure intrusion to intrusion to
conc., conc., groundwater  soiubility,  groundwater indoor air, indoor air,

carcinegen  noncaicinogen conge., conc., carcinogen noncarcinogen
{pon) (o) {ugn) {ug) (o) {unitess) {unitless)
[ NA [ B.44E+05

T 8.44E+05 [ 1.34E+05 |

NOC | {

NA_ [ Na ]

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Chuilding on the INTERCALCS worksheet are based on unity and do not reprasent actual values.

NOC = NOT OF CONCERN, The groundwater conc. at or above the solubility limit is not of concern for this pathway.
MESSAGE: Risk/MQ or risk-based graundwater concentration is based on a route-to-route extrapalatian,

10f1
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RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:

Indoor Indoar Risk-based Pure Final
exposure exposure indoor component indoor
groundwater groundwater exposure waler exposure

conc., conc., groundwater  solubility,  groundwater
carcinogen  noncarcinogen cone., S conc.,

{ugh) (ugn) (gh) (ugh) (xg)

I NA [ 8.35E+06 8.35E+06 | 7.90E+04 | NOC ]

SCROLL
DOWN
TQ "END"

END

INGREMENT AL RISK CALCULATIONS:

Incremental Hazard
risk from quotient
vapor from vapor
intrusion to intrusion to
indoor air, indoor air,
carcinogen noncarcinogen
{unitless) (unitiess)

[

NA | NA 1

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet ate based on unity and do not represent actual values.

NOC = NOT OF CONCERN. The groundwater conc. at or above the solubility limit is not of concetn for this pathway.

tof1




g,
N

RESULTS SHEET
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
Indoor indoor Risk-based Pure Final risk from quotient
exposure exposure indoor compornient indoor vapor from vapor
groundwater  groundwaler exposure water exposure intrusion to intrusion to
conc., conc., groundwaler  solubility,  groundwater indoor air, indaor air,
carcinogen  noncarcinogen cone., S conc., carcinogen noncarcinogen
(won) {pg) (pgn) gh) (g} {unitiess) (unitless)
[ NA [ 3.04E+08 | 3.04E+08 | 2.29E408 | NOC | { NA I NA |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csourca and Cbuilding on tha INTERCALCS worksheat ate based on unity and do not represent actual values.
NOC = NOT OF CONCERN. The groundwater conc. at of above the solubility limit is not of concern for this pathway.

SCROLL

TO "END™

END
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RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:

indoor Indoor Risk-based Pure Final
axposure exposure indoor component indoor
groundwater groundwater exposure water exposure
conc., cone., groundwater  solubility, groundwater
carcinogen  noncarcinogen conc., S conc.,
{pon) (pol) ) (gt} (o)

INCREMENTAL RISK CALCULATIONS:

incremental Hazard

risk from quotient
vapor from vapor
intrusion to intrusion to
indoor air, indoor air,

carcinogen noncarcinogen
(unitless) _ (unitless)

[ NA 1 957E+07 | S.57E+07 | 1.00E+09 [ 9.57£+07

[

NA ] NA ]

MESSAGE AND ERROR SUMMARY BELQOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: The values of Csource and Cbuilding on the INTERCALCS workshee! are based on unity and do nof represent actual values.

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-routa extrapolation.

SCROLL
DOWN
TO “END"

END
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RESULTS SHEET
RISK-BASED GROUNDWATER CONCENTRATKON CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotlent
exposure expasure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conc., conc., groundwater  solubility,  groundwater indoor air, indoor air,
carcinogen  noncaicinogen conc., S conc., carcinogen noncarcinogen
o) (o) (o) (o) (ugh) {unitlass) {unitless)
[ 1.10E+04 ] NA ] 1.10E+04 | 1.79E+06 | 1.10Es04 ] [ NA I NA ]

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAQE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN
TO “END"
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RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:

INCREMENTAL RISK CALCULATIONS:

Incremental Hazard

ndoor Indoor Risk-based Pure Final risk from quotient
exposure exposure indoor cotnponent indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion o
conc., conc., groundwater  solubility,  groundwater indoor air, indoor air,
carcinogen  noncarcinogen cone., S conc., carcinogen ) inogs
(pgr} (ugrt) (o) (pgt) (8] {unitiess) {unitiess)

C NA | 312E+05 | 3.126+05 | 1196406 | 3.12E+05 | { NA | NA |

MESSAGE AND ERROR SU
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS

SCROLL
DOWN
TO “END*
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MMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
worksheet are based on unity and do not represent actual values.




RESULTS SHEET

RISK-BASED GROUNOWATER CONCENTRATION CALCULATIONS:

Indoor Indoor Risk-based Pure Final
exposure exposure indoor companent indoor
groundwater groundwater exposure water exposure

conc., conc., groundwater  solubility,  groundwater
carcinogen  noncarcinogen conc., s cone.,

{ugn) (g} {ugn) (ugh) (g

{ 4656403 | NA [ _465E+03 | 7.92€+06 | 4.65E+03 ]

SCROLL
DOWN
TO "END*

INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
risk from quotient
vapor from vapor
intrusion to intrusion to
indoor air, indoor air,
carcinogen noncarcinagen
(unitless) _{unitless)

w1 " NA ]

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unily and do not represent actual values.
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RESULTS SHEET
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient
axposure exposure indoor component indoor vapor from vapor
groundwater groundwater axposure water axposure intrusion 1o infrusion to
conc., conc., groundwater  solubility,  groundwatec indoor air, indoor air,
carcinogen  noncarcinogen conc., S cone., carcinogen noncarcinogen
() {pgn) (pg) (g} {pgh) (unitiess) {unitlass)
[ NA [ 1.326408 | 1.32E+04 | 2.80E+05 | 1.32E+04 |} [ NA I NA 1

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The vatues of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN
TO "END"
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RESULTS SHEET
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
. Incremental Hazard
Indoor Indoot Risk-basad Pure Final tisk from quotient
exposure exposure indoor component indoor yvapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
cone., conc., groundwater  solubility, groundwater indoor air, indaor air,
carcinogen noncarcinogen conc., s cohc., carcinogen noncascinogen
(o) {uon) {pgh) (g} (uot) {unitless) {unitiess)
{_7.096406 | 279F+06 | 2.79E+06 | 16%E+05 | Noc ] I NA | NA ]

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.
NOC = NOT OF CONCERN. The groundwater conc. at or above the solubility fimit is not of concern for this pathway.
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RESULTS SHEET

RISK-BASED GROUNDW AT ER CONCENTRATION CALCULATIONS:

INCREMENTAL RISK CALCULATIONS:

Indoor Indoor Risk-based Pure Final
exposure exposure indoor compotient indoor
groundwater groundwater axpasure water expasure
conc., conc., groundwater  solubility, groundwaler
carcinogen  noncarcinogen conc., conc.,
(ngh) pg) g (gt} (pgh)
[ NA | 981E+03 | 9.81E+03 | 6.13E+04 | 9.81E+03 |

Incremental Hazard
risk from quotient
vapor from vapor
inrusion to intrusion to
indoor alr, indoor air,
carcinogen noncarcinogan
{unitless) (unitiess)
NA I NA |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

SCROLL
DOWN

TO "END"
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ARESULTS SHEET
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremmental Hazard
ndoor Indoor Risk-based Pure Fina! risk from quotient
exposure exposure indoor companent indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conc., conc., groundwater  solubility, groundwater indoor ait, Indoor alr,
carcinogen  noncatcinogen cone., S cone., carcinogen noncarcinogen
(o) {ugh) {por) pon)  (uan) {unitless)_ {unilless)
L NA ] 60SE+05 | ©6.09E+05 | 1.40E+04 | NOC | [ NA 1 NA 1

MESSAGE AND ERROA SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.
NOC = NOT OF CONCERN. The groundwater conc, at or above the solubility fimit is not of concern for this pathway.

SCROLL
DOWN
TO "END"
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RESULTS SHEET
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
fndoar Indoor Risk-based Pure Final risk from quotient
exposuie exposure indoor compohent indoor vapot from vapor
groundwaler  groundwater exposure walef exposure intrusion o intrusion to
conc., conc., groundwater  solubility,  groundwaler indoor air, indoor air,
carcinogen  noncarcinogen cone., S cone., carcinogen noncarcinogen
ot} (ugh) ((TeL 8] {pgt) {sot) (unitless} (unitiess)
[ NA [ 1.33E+05 | 1.14E+05 | 1.10E+06 | 1.14E+05 | L NA | NA |

SCROLL
DOWN
TO "END”

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS iF ERRORS ARE PRESENT)
MESSAGE: The values of Csource and Cbuilding on the NTERCALCS worksheet are based on unity and do not represent actual values.
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