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EXECUTIVE SUMMARY 

Environmental Restoration Program (ERP) Site SS-57 (The Officer's Club) is located at the 
comer of West gth 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: 

• Review of site history and compilation of relevant data 

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

• 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 

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

• 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. 

• Calculation of site-specific target levels (SSTLs) for each fraction for the primary RO Es 

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 

t. Dermal contact with surficial soil 
It. Ingestion of surficial soil 

111. Outdoor inhalation from surficial soil 
1v. Indoor inhalation from subsurface soil 
v. Indoor inhalation from groundwater 

b. Resident 
t. Denna} contact with surficial soil 

11. Ingestion of surficial soil 
m. Outdoor inhalation from surficial soil 
iv. Indoor inhalation from subsurface soil 
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v. Indoor inhalation from groundwater 
c. Construction Worker 

i. Dermal contact with surficial soil 
ii. Ingestion of surficial soil 

iii. Outdoor inhalation from surficial soil 
1v. Indoor inhalation from groundwater 
v. Dermal contact with groundwater 
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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 (µg/L), which is significantly less than the federal groundwater standard 
of 5 µg/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. 
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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 comer of West gth Street and West New Mexico Avenue, HAFB. Figures 
1-1, 1-2, and 1-3 show the general locations ofHAFB 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 comer 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 

Oct. 1991 

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

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 (MW05, 
MW07, and MW09) were installed at three of the nine borings. The following 
samples were collected and submitted for laboratory analysis: 

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

• 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. 

• Three air samples from B-1, B-2, and B-3 for sulfur compounds analysis and 
voe analysis. 

July 2005 1-1 



RISK-BASED EVALUATION 

()J;"'fi~ICER"S CLUH~ ss ... 57 
HA .. ~"B, N'EW l\'lEXlCO 

Nov. 1992 

Mar. 1996 

Apr. 1996 

Oct. 1997 

1-2 

• 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 comer 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 03328. 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 (MWOl to MW04) were advanced to depths 
between 14 and 17 feet bgs. Fourteen soil samples were collected and analyzed 
for the following: 

• TPH as Diesel fuel by Modified ASTM Method 03328 
• Alkalinity by Modified Environmental Protection Agency (EPA) Method 

310.l 
• pH by EPA Method 9045A 
• Sulfate by Modified EPA Method 375.4 
• Total Kjeldahl Nitrogen (TKN) by Modified EPA Method 351.2 
• Total Organic Carbon (TOC) by California Fertilizer Association (CF A) 

Method 18.0 
• Phosphorous (total) by Modified EPA Method 365.4 
• Moisture Content by ASTM Method 02216-80 
• Iron (total) by EPA Method 6010A 

Eleven groundwater samples were collected and analyzed for TPH as diesel by 
Modified ASTM Method 03328, dissolved iron by EPA Method 601 OA, 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 T0-14 and ASTM Method D-5504. 

Soil samples were collected and analyzed for TPH using EPA Method 418.1. 
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May 1998 

Apr. 1999 

May2002 

Jul. 2002 

Feb.2004 

Apr. 2004 

Aug. 2004 

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 (DPOl to DP08). 
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 (SBOl to SB05) were drilled; 10 soil samples and 5 groundwater 
samples were collected. Three dual completion soil-vapor borings (SVOl 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 MWOl 
to MW03, MW05, and MW07 were collected including a duplicate from MW07. 
The samples were analyzed for the following: 

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

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

Six samples from dual completion soil-vapor borings (SVOl to SV03) were 
collected and sent for soil vapor analysis for the following: 

• BTEX compounds using EPA Method T0-15 
• 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: 

• VOCs (BTEX only) using EPA Method 8260B 
• P AHs using EPA Method 8270C 
• TPH using Texas Method 1005 
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• Carbon Fractions using Texas Method 1006 

A groundwater sample from MW04 was collected and analyzed for the following: 

• VOCs {BTEX only) using EPA Method 8260B 
• TPH using Texas Method 1005 
• 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 Yi 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 MW07 for groundwater and in SV03 at 8 feet bgs for soil-vapor. The 
duplicate samples were analyzed as follows: 

• 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 Yi the detection limit and average of the two were taken and 
considered as detected. 

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

• 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. 
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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: 

• 0-15 feet bgs 

• 15-25 feet bgs 

• 25-40 feet bgs 

silty sand 

varying layers of fine-grained, sandy clays and clay 

silt and silty sand 

The site-specific soil geotechnical analytical results from boring SVOl 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 Development 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) 

• Five surficial soil samples were collected from borings SBOl to SB05. 

• TPH, acetone, carbon disulfide, hexane, and xylenes were detected in the surficial soil. 
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• Hexane was detected twice in SB02 and SB05. The higher concentration of 0.82 µg/kg of 
hexane was observed in SB05. 

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

• TPH was detected in all of the five samples and the highest concentration was 685,000 µg/kg 
in SB02. 

Subsurface Soil (1 feet bgs to the water table) 

• Twenty subsurface soil samples were collected from borings DP-01 to DP-07, SBOl to SB05, 
and SVOl to SV03. 

• 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,i) perylene, benzo (a) pyrene, and 
pyrene were detected in the subsurface soil. 

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

• The maximum TPH-DRO concentration observed was 9,350,000 µg/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 SBOl to SB05 and monitoring 
wells MWOl through MW05, and MW07. 

• 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. 

• 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 (SVOl 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 SVOl to 
SV03). 
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• 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. 

• A toluene concentration of 5.2 micrograms per cubic meter (µg/m3
) 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: 

• 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. 

• 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. 

• 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: 

• New Mexico's Water Quality Control Commission (WQCC) 

• EPA-promulgated maximum contamination levels (MCLs) 

• 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 chforoform 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 
companson. 

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: 

• Toxicity parameters 

• Physical and chemical parameters 

• Exposure factors 

• Fate and transport parameters 

• 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-l(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-l(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 (USEP A, 
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 USEP A 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 1 E-05 and hazard quotient (HQ) value of 1 
(NMED, 2002) are used to evaluate the target soil and groundwater cleanup concentrations. 

However, the USEP A spreadsheet does not include several of the P AHs because P AHs 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 Yi 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 MW07 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 L Human Health 
Evaluation Manual (USEP A, 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, Cl6-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 (RO Es). 
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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: 

• 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 

• Resident 

• Dermal contact with surficial soil 
• Ingestion of surficial soil 
• Outdoor inhalation from surficial soil 
• Indoor inhalation from subsurface soil 
• Indoor inhalation from groundwater 

• Construction Worker 

• Dermal contact with surficial soil 
• Ingestion of surficial soil 
• Outdoor inhalation from surficial soil 
• Indoor inhalation from groundwater 
• 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 RO Es. 

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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Tables 



Sample 
Depth (ft b!!S) NMED 

Date Sampled 
Residential SSLs 

Carbon Chain TX1005 
Date Analvzed 
C6 - Cl2 (GRO) NA 
>Cl2 - C28 (DRO) 880,000 
>C28 - C36 (ORO) 2,500,000 
Total (Cl2 - C36) NA 
Carbon Fractions TX1006 
Aliphatics 
C6-C8 NA 
>C8-Cl0 NA 
Cl0-Cl2 NA 
Cl2-Cl6 NA 
Cl6-C21 NA 
C21-C35 NA 
Aromatics 
>C6-C8 NA 
>C8-Cl0 NA 
Cl0-Cl2 NA 
Cl2-Cl6 NA 
Cl6-C21 NA 
C21-C35 NA 
Hvdrocarbons 
C6-C35 NA 
>C6-Cl2 NA 
>Cl2-C28 NA 
>C28-C35 NA 
voes 
Date Analvzed 
Acetone 70,400,000 
Benzene 27,000 
2-Butanone (MEK) 573,000 
Carbon disulfide 3,760,000 
Cvclohexane NA 
1,3-Dichlorobenzene 70,400 
1,4-Dichlorobenzene 36,000 
Ethylbenzene 10,600,000 
Hexane 38,000* 
Isooroovlbenzene ( cumene) 700,000 
Methylcyclohexane 2,100,000 
Toluene 248,000 
1,2,4-Trimethvlbenzene 52,200 
1,3,5-Trimethylbenzene 22,300 
Xvlenes, total* 132,000* 

July 2005 

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

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

l'HV.l.r,JJ SBOl 
IndustriaJ/ 1 2 1 

Occupational 
2/11/2004 2/11/2004 2/10/2004 

'l.'lT .• 

2/25/2004 2/25/2004 2/24/2004 
NA 47,000 65,000 55,000 

2,200,000 47,000 65,000 630,000 
5,000,000 47,000 65,000 55,000 

NA 94,000 130,000 685,000 

NA NA NA 28,600 
NA NA NA 4,500 
NA NA NA 14.300 
NA NA NA 33.900 
NA NA NA 16.100 
NA NA NA 6,650 

NA NA NA 4,500 
NA NA NA 4,500 
NA NA NA 12,500 
NA NA NA 17 800 
NA NA NA 69600 
NA NA NA 6,650 

NA NA NA 290000 
NA NA NA 51800 
NA NA NA 223 000 
NA NA NA 22,350 

2/18/2004 2/18/2004 2/12/2004 
100,000,000* 25.5 35 22 

73,600 2.6 3.5 2.8 
2,100,000 25.5 35 28 
21,400,000 2.6 3.5 3 

NA 5.0 7 5.5 
73,900 2.6 3.5 2.8 
81,400 2.6 3.5 2.8 

25,400,000 2.6 3.5 2.8 
38,000* 2.6 2.3 0.61 

2,730,000 2.6 3.5 2.8 
7,630,000 2.6 3.5 2.8 
248,000 2.6 3.5 2.8 
191,000 2.6 3.5 2.8 
68,900 2.6 3.5 2.8 

132,000* 2.3 4.4 1.2 
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SB02 
2** 

2/10/2004 

2/27/2004 
485,000 

9,350,000 
79,500 

9,429,500 

161,000 
21,200 

525.000 
1,360 000 
856.000 
144000 

37.300 
8,450 

71,200 
597.000 
702.000 
285000 

9.430,000 
1.080.000 
8,290.000 

42,350 

2/12/2004 
1,200 
120 

1,200 
120 
245 
120 
120 
120 
79 
87 
120 
120 
120 
120 
120 

1 

2/11/2004 

2/25/2004 
50,000 
50,000 
50,000 
100,000 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

2/18/2004 
27.5 
2.75 
27.5 
2.75 
5.5 

2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
3.3 

SB03 
2 

2/11/2004 

2/25/2004 
60,000 
60,000 
60,000 
120,000 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

2/18/2004 
32.5 
3.25 
32.5 
3.25 
6.5 

3.25 
3.25 
3.25 
1.2 

3.25 
3.25 
3.25 
3.25 
3.25 
2.9 

Table 1-1 
Soil Analytical Data 



July 2005 

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

Sample .NMJ<;U 

Depth (ft b!!s) NMED Industrial/ 

Date Sampled 
Residential SSLs Occupational 

~~T.~ 

SVOCs 
Date Analvsed 
Acetophenone 1,310,000 1,310,000 
Benzo (a) anthracene 6,210 23,000 
Benzo (b) fluoranthene 6,210 23,400 
Benzo (k) fluoranthene 62,100 234,000 
Benzo (g,h,i) perylene 618* 618* 
Benzo (a) ovrene 621 2,340 
1,1'-Biphenyl 89,000 89,000 
Chrysene 621,000 2,340,000 
Dibenzofuran 313,000 3,170,000 
Diethylphthalate 48,000,000 100,000,000 
Fluoranthene 2,250,000 24,400,000 
Fluorene 3,130,000 29,400,000 
Indeno (1,2,3-c,d) ovrene 6,210 23,400 
2-Methvlnaphthalene 165,000 175,000* 
Naphthalene 71,900 98,300 
Phenanthrene 1,800,000 20,500,000 
Pvrene 2,300,000 31,300,000 
Notes: 
1. All concentrations are in micrograms per kilogram (µg/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 (Cl2 - 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 
l I. 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 

SBOl 
1 2 1 

2/11/2004 2/11/2004 2/10/2004 

2/16/2004 2/16/2004 2/17/2004 
185 235 4,100 
185 530 4,100 
185 460 4,100 
185 370 4,100 
185 260 4,100 
185 530 4,100 
185 235 4,100 
185 660 4,100 
185 235 4,100 
NA NA NA 
185 830 4,100 
185 235 4,100 
185 220 4,100 
185 235 4,100 
185 235 4,100 
185 170 4,100 
185 790 4,100 
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SB02 
2** 1 

2/10/2004 2/11/2004 

2/1712004 2/13/2004 
3,800 205 
3,800 205 
3,800 205 
3,800 205 
3,800 205 
3,800 205 
3,800 205 
3,800 205 
3,800 205 
NA NA 

3,800 NA 
3,800 NA 
3,800 NA 
3,800 NA 
3,800 NA 
3,800 NA 
3,800 NA 

SB03 

( 

2 

2/11/2004 

2/16/2004 
210 
210 
210 
210 
210 
210 
210 
210 
210 
NA 
210 
210 
210 
210 
210 
210 
210 

Table 1-1 
Soil Analytical Data 



Sample 
Devth (ft bes) 

Date Sampled 

Carbon Chain TX1005 
Date Analyzed 
C6 - C12 (GRO) 
>C12 - C28 (DRO) 
>C28 - C36 (ORO) 
Total (C12 - C36) 
Carbon Fractions TX1006 
Aliphatics 
C6-C8 
>C8-C10 
Cl0-C12 
C12-C16 
C16-C21 
C21-C35 
Aromatics 
>C6-C8 
>C8-C10 
C10-C12 
C12-C16 
C16-C21 
C21-C35 
Hvdrocarbons 
C6-C35 
>C6-Cl2 
>C12-C28 
>C28-C35 
voes 
Date Analvzed 
Acetone 
Benzene 
2-Butanone (MEK) 
Carbon disulfide 
Cyclohexane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethvlbenzene 
Hexane 
Isopropylbenzene ( cumene) 
Methvlcvclohexane 
Toluene 
1,2,4-Trimethvlbenzene 
1,3,5-Trimethvlbenzene 
Xylenes, total* 

July2005 

NMED 

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

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

l'llVUHI SB04 
Industrial/ 1 2 1 

Residential SSLs Occupational 2/10/2004 2/10/2004 2/10/2004 
~~l.• 

2/24/2004 2/24/2004 2/24/2004 
NA NA 60,000 65,000 47,000 

880,000 2,200,000 60,000 65,000 47,000 
2,500,000 5,000,000 60,000 65,000 47,000 

NA NA 120,000 130,000 94,000 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

2/12/2004 2/12/2004 2/12/2004 
70,400,000 100,000,000* 30.5 36 32.5 

27,000 73,600 3.05 3.6 3.25 
573,000 2,100,000 30.5 36 32.5 

3,760,000 21,400,000 3.05 3.6 3.25 
NA NA 6 7 6.5 

70,400 73,900 3.05 3.6 3.25 
36,000 81,400 3.05 3.6 3.25 

10,600,000 25,400,000 3.05 3.6 3.25 
38,000* 38,000* 3.05 3.6 0.82 
700,000 2,730,000 3.05 3.6 3.25 

2,100,000 7,630,000 3.05 3.6 3.25 
248,000 248,000 3.05 3.6 3.25 
52,200 191,000 3.05 3.6 3.25 
22,300 68,900 3.05 3.6 3.25 

132,000* 132,000* 2.7 1.7 2.8 
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SB05 
2 2 

2/10/2004 
8/4/2004 

2/24/2004 8/5/2004 
55,000 NA 
55,000 NA 
55,000 NA 
110,000 NA 

NA 3000 
NA 3000 
NA 3000 
NA 3000 
NA 3000 
NA 4450 

NA 6,000 
NA 15,500 
NA 3,000 
NA 3,000 
NA 4,450 
NA 20,200 

NA 80,800 
NA 14,900 
NA 14,900 
NA 54,600 

2/12/2004 8/5/2004 
30 NA 
3 63 
30 NA 
3 NA 
6 NA 
3 NA 
3 NA 
3 63 
3 NA 
3 NA 
3 NA 
3 63 
3 NA 
3 NA 

1.2 63 

SB06 
3.5** 

8/4/2004 

8/5/2004 
NA 
NA 
NA 
NA 

3100 
3100 
3100 
3100 
3100 
4650 

6800 
16100 
3100 
3100 
4650 

51950 

85950 
15450 
15450 
56300 

8/5/2004 
NA 
30.6 
NA 
NA 
NA 
NA 
NA 
30.6 
NA 
NA 
NA 
30.6 
NA 
NA 
30.6 

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

Sample NMJ!,lJ 

Denth ft bes) NMED fudustrial/ 

Date Sampled 
Residential SSLs Occupational 

.II.Ill.• 

SVOCs 
Date Analysed 
Acetophenone 1,310,000 1,310,000 
Benzo(a)anthracene 6,210 23,000 
Benzo I b) fluoranthene 6,210 23,400 
Benzo k \ fluoranthene 62,100 234,000 
Benzo ( g,h,i) perylene 618* 618* 
Benzo a) ovrene 621 2,340 
1,1'-Biohenvl 89,000 89,000 
Chrvsene 621,000 2,340,000 
Dibenzofuran 313,000 3,170,000 
Diethvlohthalate 48,000,000 100,000,000 
Fluoranthene 2,250,000 24,400,000 
Fluorene 3,130,000 29,400,000 
Indeno (1,2,3-c,d) ovrene 6,210 23,400 
2-Methvlnaohthalene 165,000 175,000* 
Naphthalene 71,900 98,300 
Phenanthrene 1,800,000 20,500,000 
Pvrene 2,300,000 31,300,000 
Notes: 
1. All concentrations are in micrograms per kilogram (µglkg). 

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

3. Values in regular font are 112 the detection limit of the non-detect values. 
4. To calculate total TPH (Cl2 - C36), non-detect values were replaced with 112 
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 aretakenfromNMED 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 

SB04 
1 2 1 

2/10/2004 2/10/2004 2/10/2004 

2/16/2004 2/16/2004 2/16/2004 
220 225 200 
220 225 200 
220 225 200 
220 225 200 
220 225 200 
220 225 200 
220 225 200 
220 225 200 
220 225 200 
NA NA NA 
220 225 200 
220 225 200 
220 225 200 
220 225 200 
220 225 200 
220 225 200 
220 225 200 
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SB05 
2 2 

2/10/2004 
8/4/2004 

2/17/2004 8/5/2004 
205 NA 
205 39.5 
205 39.5 
205 39.5 
205 39.5 
205 39.5 
205 NA 
205 39.5 
205 NA 
NA NA 
205 39.5 
205 39.5 
205 39.5 
205 NA 
205 39.5 
205 39.5 
205 39.5 

SB06 
3.5** 

8/4/2004 

8/5/2004 
NA 
41 
41 
41 

68.75 
41 

NA 
41 
NA 
NA 
41 
41 
41 

NA 
41 
41 
41 

Table 1-1 
Soil Analytical Data 



Sample 
Depth (ft b!!s) NMED 

Date Sampled 
Residential SSLs 

Carbon Chain TX1005 
Date Analvzed 
C6 - Cl2 (GRO) NA 
>Cl2 - C28 (DRO) 880,000 
>C28 - C36 (ORO) 2,500,000 
Total (Cl2 - C36) NA 
Carbon Fractions TX1006 
Aliphatics 
C6-C8 NA 
>C8-Cl0 NA 
Cl0-Cl2 NA 
Cl2-Cl6 NA 
Cl6-C2l NA 
C2l-C35 NA 
Aromatics 
>C6-C8 NA 
>C8-Cl0 NA 
Cl0-Cl2 NA 
Cl2-Cl6 NA 
Cl6-C2l NA 
C2l-C35 NA 
Hvdrocarbons 
C6-C35 NA 
>C6-Cl2 NA 
>Cl2-C28 NA 
>C28-C35 NA 
voes 
Date Analvzed 
Acetone 70,400,000 
Benzene 27,000 
2-Butanone (MEK) 573,000 
Carbon disulfide 3,760,000 
Cvclohexane NA 
1,3-Dichlorobenzene 70,400 
l,4-Dichlorobenzene 36,000 
Ethvlbenzene 10,600,000 
Hexane 38,000* 
Isooropylbenzene ( cumene) 700,000 
Methvlcvclohexane 2,100,000 
Toluene 248,000 
1,2,4-Trimethvlbenzene 52,200 
1,3,5-Trimethvlbenzene 22,300 
Xvlenes, total* 132,000* 

July2005 

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

l'HV1.l!.1J SVOl 
Industrial/ 2-3 7-8 2-3 

Occupational 
2/16/2004 

~~T.o 
2/16/2004 2/16/2004 

2/27/2004 2/27/2004 2/27/2004 
NA 65,000 55,000 55,000 

2,200,000 65,000 55,000 55,000 
5,000,000 65,000 55,000 55,000 

NA 130,000 110,000 110,000 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

2/19/2004 2/19/2004 2/19/2004 
100,000,000* 31 30 31 

73,600 NA NA NA 
2,100,000 NA NA NA 
21,400,000 NA NA NA 

NA NA NA NA 
73,900 NA NA NA 
81,400 NA NA NA 

25,400,000 3.1 3 3.1 
38,000* 3.1 3 3.1 

2,730,000 NA NA NA 
7,630,000 NA NA NA 
248,000 NA NA NA 
191,000 NA NA NA 
68,900 NA NA NA 

132,000* 2.9 1.2 1.2 
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SV02 
7-8 2-3 

2/16/2004 2/16/2004 

2/27/2004 2/27/2004 
60,000 55,000 
60,000 55,000 
60,000 55,000 
120,000 110,000 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

2/20/2004 2/19/2004 
35 25.5 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
3.5 2.55 

0.81 0.82 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
3.6 1.4 

SV03 
7-8** 

2/16/2004 

2/27/2004 
62,500 
62,500 
62,500 
125,000 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

2/19/2004 
28 
NA 
NA 
NA 
NA 
NA 
NA 
2.75 
2.75 
NA 
NA 
NA 
NA 
NA 
l.25 

Table l-1 
Soil Analytical Data 
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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 l'IMElJ 

Denth (ft bes) NMED Industrial/ 

Date Sampled 
Residential SSLs Occupational 

.<::<::T.~ 

SVOCs 
Date Analvsed 
Acetophenone 1,310,000 1,310,000 
Benzo (a) anthracene 6,210 23,000 
Benzo (b) fluoranthene 6,210 23,400 
Benzo (k) fluoranthene 62,100 234,000 
Benzo ( gJi,i) perylene 618* 618* 
Benzo (a) pyrene 621 2,340 
1,1'-Biphenyl 89,000 89,000 
Chrvsene 621,000 2,340,000 
Dibenzofuran 313,000 3,170,000 
Diethylphthalate 48,000,000 100,000,000 
Fluoranthene 2,250,000 24,400,000 
Fluorene 3,130,000 29,400,000 
Indeno (1,2,3-c,d) ovrene 6,210 23,400 
2-Methvlnaohthalene 165,000 175,000* 
Naphthalene 71,900 98,300 
Phenanthrene 1,800,000 20,500,000 
Pvrene 2,300,000 31,300,000 
Notes: 

l. All concentrations are in micrograms per kilogram (µg/kg). 

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

3. Values in regular font are 112 the detection limit of the non-detect values. 
4. To calculate total TPH (C12 - C36), non-detect values were replaced with 112 
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 

SVOl 
2-3 7-8 2-3 

2/16/2004 2/16/2004 2/16/2004 

2/24/2004 2/24/2004 2/24/2004 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
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SV02 
7-8 2-3 

2/16/2004 2/16/2004 

2/2412004 2/24/2004 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

SV03 
7-8** 

2/16/2004 

2/24/2004 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Table 1-1 
Soil Analytical Data 



Sample 
Depth (ft b!!s) NMED 

Date Sampled 
Residential SSLs 

Carbon Chain TX1005 
Date Analvzed 
C6 - Cl2 (GRO) NA 
>Cl2 - C28 (DRO) 880,000 
>C28 - C36 (ORO) 2,500,000 
Total (C12 - C36) NA 
Carbon Fractions TXl 006 
Ali11hatics 
C6-C8 NA 
>C8-Cl0 NA 
CIO-Cl2 NA 
C12-Cl6 NA 
C!6-C21 NA 
C21-C35 NA 
Aromatics 
>C6-C8 NA 
>C8-Cl0 NA 
CIO-Cl2 NA 
Cl2-C16 NA 
C!6-C21 NA 
C21-C35 NA 
Hvdrocarbons 
C6-C35 NA 
>C6-Cl2 NA 
>C!2-C28 NA 
>C28-C35 NA 
voes 
Date Analvzed 
Acetone 70,400,000 
Benzene 27,000 
2-Butanone (MEK) 573,000 
Carbon disulfide 3,760,000 
Cvclohexane NA 
1,3-Dichlorobenzene 70,400 
1,4-Dichlorobenzene 36,000 
Ethyl benzene 10,600,000 
Hexane 38,000* 
Isooroovlbenzene ( cumene) 700,000 
Methvlcvclohexane 2,100,000 
Toluene 248,000 
1,2,4-Trimethvlbenzene 52,200 
1,3 ,5-Trimethvlbenzene 22,300 
X y!enes, total* 132,000* 

July 2005 

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

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

l'IMJ<;lJ DP-01 DP-02 DP-02 DP-03 
Industrial/ 10 7 10 4 

Occupational 
""T.o Jul-02 Jul-02 Jul-02 Jul-02 

NA 2,900 ND 11,000 120 
2,200,000 1,700,000 26,000 9,100,000 ND 
5,000,000 420,000 ND 1,700,000 ND 

NA 2,120,000 NA 10,800,000 ND 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

100,000,000* NA NA NA NA 
73,600 NA NA NA NA 

2,100,000 NA NA NA NA 
21,400,000 NA NA NA NA 

NA NA NA NA NA 
73,900 NA NA NA NA 
81,400 NA NA NA NA 

25,400,000 ND ND ND ND 
38,000* NA NA NA NA 

2,730,000 NA NA NA NA 
7,630,000 NA NA NA NA 
248,000 NA NA NA NA 
191,000 NA NA NA NA 
68,900 NA NA NA NA 

132,000* NA NA NA NA 
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DP-03 DP-04 
10 12 

Jul-02 Jul-02 

79,000 ND 
6,200,000 980,000 
1,200,000 250,000 
7,400,000 1,230,000 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
280 ND 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

DP-05 DP-06 
2 11 

Jul-02 Jul-02 

ND 4,400 
ND 3,600,000 
ND 600,000 
ND 4,200,000 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
ND ND 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

DP-07 
9 

Jul-02 

ND 
1,700,000 
480,000 

2,180,000 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
ND 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Table 1-1 
Soil Analytical Data 



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

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

Sample l'HV1J!.1J 

Dev th (ft bl!s) NMED Jndustria1/ 

Date Sampled 
Residential SSLs Occupational 

"'n .• 
SVOCs 
Date Analysed 
Acetophenone 1,310,000 1,310,000 
Benzo (a) anthracene 6,210 23,000 
Benzo (b) fluoranthene 6,210 23,400 
Benzo (k) fluoranthene 62,100 234,000 
Benzo (g,h,i) perylene 618* 618* 
Benzo (a) pyrene 621 2,340 
l, l '-Biphenvl 89,000 89,000 
Chrvsene 621,000 2,340,000 
Dibenzofuran 313,000 3,170,000 
Diethylphthalate 48,000,000 l 00,000,000 
Fluoranthene 2,250,000 24,400,000 
Fluorene 3,130,000 29,400,000 
Indeno (1,2,3-c,d) nvrene 6,210 23,400 
2-Methvlnaohthalene 165,000 175,000* 
Naphthalene 71,900 98,300 
Phenanthrene 1,800,000 20,500,000 
Pvrene 2,300,000 31,300,000 
Notes: 
1. All concentrations are in micrograms per kilogram (µg'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 (Cl2 - C36), non-detect values were replaced with 112 
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 
l 0. 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 

July2005 

DP-01 DP-02 DP-02 DP-03 
10 7 10 4 

Jul-02 Jul-02 Jul-02 Jul-02 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
ND 330 ND ND 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
ND ND ND ND 
NA NA NA NA 
ND ND ND ND 
NA NA NA NA 
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DP-03 DP-04 DP-05 
10 12 2 

Jul-02 Jul-02 Jul-02 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
ND ND 360 
NA NA NA 
NA NA NA 
NA NA NA 

1,400 ND ND 
NA NA NA 
730 ND ND 
NA NA NA 

DP-06 
11 

Jul-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
ND 
NA 
NA 
NA 
ND 
NA 
ND 
NA 

DP-07 
9 

Jul-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
ND 
NA 
NA 
NA 
ND 
NA 
ND 
NA 

Table 1-1 
Soil Analytical Data 



Table 1-2 
Groundwater Analytical Data 

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

Sample SBOl SB02 
Date sampled Groundwater 

Source 
2/11/2004 2/10/2004 

Carbon Chain Standards 
Date analyzed 2/27/2004 2/27/2004 

C6 - C12 (GRO) NA NA 2,200 2,250 
C12 - C28 (DRO) 1800 5 2,200 3,400 
C28 - C36 (ORO) NA NA 2,200 2,250 
Total (C12 - C36) NA NA 4,400 5,650 

voes 
Date analyzed 2/19/2004 2/19/2004 

Acetone 61320 4 5.6 5 
Benzene 5 2 0.5 0.5 
2-Butanone (methyl ethyl ketone 4000 3 44 11 
Carbon disulfide 6813 4 0.48 3.5 
Chlorofonn 70 3 0.5 0.5 
Cyclohexane 388360 4 I 0.79 
1,3-Dichlorobenzene 600 3 0.38 0.5 
I, 4-Dichlorobenzene 75 2 0.93 0.5 
Dichlorodifluoromethane 1000 3 I 1 
Ethvlbenzene 700 2 0.26 40 
Hexane 4000 3 0.5 0.5 
Isopropylbenzene ( cumene) 4000 3 0.5 6 
Methvlcvclohexane 58595 4 0.5 0.5 
Toluene 1000 2 0.5 0.5 
Trichloroethene 5 2 0.5 0.5 
Trichlorofluoromethane 2000 3 1 1 
1,2,4-Trimethvlbenzene 3407 4 0.5 0.56 
1,3,5-Trimethylbenzene 10000 3 0.5 0.53 
Xvlenes, total 620 I 0.5 2.1 

Notes: 

1. All concentrations are in micrograms per liter (µg/l). 

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 (C 12 - C36), non-detect values were replaced with 1/2 detection limit. 

5. NS - Not Sampled 

6. NA - Not Available 

7. Groundwater Standard Sources: 

l - 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. 

July 2005 

SB03 SB04 SB05 MWOl 
2/12/2004 2/11/2004 2/11/2004 2/13/2004 

2/26/2004 2127/2004 2/27/2004 2/26/2004 
2,250 2,200 2,200 2,250 
3,600 3,200 2,200 2,250 
2,250 2,200 2,200 2,250 
5,850 5,400 4,400 4,500 

2/20/2004 2/19/2004 2/19/2004 2/2412004 
5 0.5 5 5 

0.23 0.5 0.5 0.5 
5 5 5 5 

0.5 0.5 0.5 0.5 
0.5 0.5 0.5 0.36 
I 1 1 1 

0.5 0.58 0.5 0.37 
0.5 0.5 0.5 0.5 
1 1 1 0.5 

0.5 0.5 0.5 0.5 
0.5 0.5 0.5 0.5 
0.5 0.5 0.5 0.5 
0.5 0.5 0.5 0.5 
0.5 0.5 0.5 0.5 
0.5 0.5 0.5 0.5 
1 1 1 0.63 

0.5 0.5 0.5 0.5 
0.5 0.5 0.5 0.5 
0.5 0.5 0.5 0.5 

Pagel of 1 

MW02 MW03 MW05 
2/12/2004 2/13/2004 2/14/2004 

2/26/2004 2/26/2004 2/26/2004 
2,150 2,200 2,150 
2,150 2,200 2,150 
2,150 2,200 2,150 
4,300 4,400 4,300 

2/20/2004 2/24/2004 2/24/2004 
5 5 120 

0.5 0.3 0.35 
5 5 5 

0.5 1.3 0.5 
0.5 0.5 0.5 
1 0.86 1 

0.43 0.42 0.5 
0.69 0.5 0.5 

I 11 1 
0.54 8.4 0.5 
0.5 0.5 0.5 
0.5 0.5 0.5 
0.5 0.55 0.5 
0.5 0.5 0.5 
0.5 3.5 0.5 
1 0.5 1 

0.5 0.5 0.5 
0.5 0.5 0.5 
0.5 0.28 0.5 

8. **Combined value for duplicate samples. 

9. GRO: Gasoline range organics 

11. DRO: Diesel range organics 

12. ORO: Oil range organics 

13. VOCs: Volatile organic compounds 

MW07 .. MW04 
2/13/2004 8/4/2004 

2/26/2004 8/5/2004 
2,200 895 
2,200 895 
2,200 895 
4,400 1,790 

2/24/2004 8/5/2004 
5 NS 

0.5 0.5 
5 NS 

0.5 NS 
3.55 NS 

1 NS 
0.6 NS 
0.5 NS 
1 NS 

0.5 0.7 
0.5 NS 
0.5 NS 
0.5 NS 
0.5 0.5 
0.5 NS 
1 NS 

0.5 NS 
0.5 NS 

0.26 0.5 

Table 1-2 
Groundwater Analytical Data 



Table 1-3 
Soil Vapor Analytical Data 

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

Sample SVOl SVOl SV02 SV02 SV03 SV03 
Depth (ft be:s) 3 8 3 8 3 8** 
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 
voes 
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 1.3 
Toluene 1.5 1.5 1.6 1.6 5.2 1.5 
Ethyl benzene 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 2.4 2.4 2.55 2.55 2.5 2.4 
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 (µg/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=l.4 L). 

5. 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 
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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 
1,2,4-Trimethvlbenzene ND D 
1,3 ,5-Trimethyl benzene ND D 
1,3-Dichlorobenzene ND D 
1,4-Dichlorobenzene ND D 
2-Butanone ND D 
2-Methylnaphthalene D NA 
2-Propanol NA NA 
Acetone D D 
Benzene ND D 
Benzo (a) anthracene D NA 
Benzo (a) pvrene D NA 
Benzo (b) fluoranthene D NA 
Benzo (g,h,i) perylene D NA 
Benzo (k) fluoranthene D NA 
Carbon disulfide D D 
Chloroform ND D 
Chrysene D NA 
Cyclohexane ND D 
Dichlorodifluoromethane ND D 
Diethvlphthalate D NA 
Ethylbenzene D D 
Fluoranthene D NA 
Hexane D ND 
Indeno (1,2,3-c,d) pyrene D NA 
Isopropylbenzene D D 
m/p-Xvlene NA NA 
Methyl cvclohexane ND D 
Naphthalene ND NA 
o-Xvlene NA NA 
Phenanthrene D NA 
Pvrene D NA 
Toluene ND ND 
TPH-DRO D D 
TPH-GRO D ND 
TPH-ORO D ND 
Trichloroethene ND D 
Trichlorofluoromethane ND D 
Xylenes (total) D D 
Total Detected 21 18 
Notes: 

I. 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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Soil-vanor 
D 
D 

ND 
ND 
ND 
NA 
D 
D 

ND 
NA 
NA 
NA 
NA 
NA 
ND 
D 

NA 
ND 
NA 
NA 
ND 
NA 
ND 
NA 
ND 
D 

NA 
D 
D 

NA 
NA 
D 

ND 
ND 
NA 
ND 
NA 
NA 

9 
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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 SVOl-ST SV02-ST 
Depth (ft bes) Unit 4-6 2-4 7-9 2-4 7-9 
Date analyzed 2/25/2004 2/25/2004 2/25/2004 2/25/2004 2/25/2004 

Volumetric air cm3 -air/cm3 -soil 0.244 0.138 0.142 0.190 0.152 

Volumetric water content cm3 -water/cm3 -soil 0.092 0.288 0.252 0.192 0.253 

Total soil oorositv cm3 -void/cm3-soil 0.336 0.426 0.394 0.382 0.405 

Bulk density g-soil/cm3 -soil 1.73 1.53 1.59 1.66 1.57 
Fractional organic carbon g-oc/g-soil 0.013 0.016 0.012 0.007 0.006 
Notes: 

I. ft bgs: Feet below ground surface 

2. cm3
: cubic centimeter 

3. g: grams 
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SV03-ST 
2-4 

2/25/2004 

0.183 

0.255 

0.438 

1.47 
0.008 

7-9 Average 
2/25/2004 

0.233 0.183 

0.054 0.198 

0.287 0.381 

1.86 1.630 

0.011 0.010 

Table 1-5 
Soil Geotechnical Parameters 



Table 1-6 
Groundwater Elevation Summary 

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

Well No. Elevation 

MW-01 4071.323 
MW-02 4069.912 
MW-03 NIA 
MW-04 4067.26 
SP-OlS NIA 
SP-OlM NIA 
SP-OlD NIA 

SMP-OlS NIA 
SMP-OlM NIA 
SMP-OlD NIA 
SMP-02S NIA 
SMP-02M NIA 
SMP-02D NIA 
SMP-03S NIA 
SMP-03M NIA 
SMP-03D NIA 

Notes: 

1. AMSL - Above mean sea level 

2. NM - Not measured 

3. S-Shallowzone(l8-20 ft) 

4. M - Medium zone (28 - 30 ft) 

5. D - Deep zone (37.5 - 39.5 ft) 

6. NIA - Not applicable 

July 2005 

3131/96 
4057.56 
4057.56 

NM 
4056.66 
4057.24 
4057.15 
4057.05 
4057.18 
4057.12 
4057.14 
4057.21 
4056.98 
4056.98 
4057.39 
4057.50 
4057.42 

Groundwater Elevation (feet AMSL) 
411196 419196 

4057.55 4057.79 
4057.87 4057.51 
4057.70 4057.96 
4056.66 5056.72 
4057.29 4057.48 
4057.24 4057.37 
4057.20 4057.29 
4057.22 4057.45 
4057.15 4057.27 
4057.17 4057.28 
4057.27 4057.46 
4057.14 4057.27 
4057.14 4057.27 
4057.41 4057.63 
4057.52 4057.75 
4057.44 4057.61 
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10119104 
4058.56 
4058.47 

NM 
4057.76 

NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
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Table 1-7 
Monitoring Well Construction Details 

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

Installation Diameter 
Screen Depth to 

Total depth 
Well ID #Sampled Interval Water Status 

Date 
(inch) (ft bgs) (ft bcl) (ft) 

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 10/2211991 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 bcl: Feet below casing level (based on 10/19/04 groundwater elevation) 

July 2005 Page I of I 
Table 1-7 

Monitoring Well Construction Details 



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 

nathwav is comnlete. 
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 
• 1.. • 1n n.1 1111c:::;111. ~nr 

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 

nathwav is comnlete. 
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 
:oiir 

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 
comnlete. 

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 
comnlete. 

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. 
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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 
exnosure nathwav is comnlete. 

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 

comnlete. 
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 m ",;~,;t ~ir 

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 nathwav is comnlete. 
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 
~ir 

8 Ingestion of groundwater NC The facility receives water from the Lake 
Bonito. Workers do not ingest impacted 
ground water. Therefore, this exposure 

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

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

oathwav is not comolete. 
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. 
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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 

comolete. 
2 Ingestion of soil c Soil is impacted at the site. 

Therefore, this pathway is 
comolete. 

3 Outdoor inhalation of vapors c Soil is impacted at the site. 
from soil Therefore, this pathway is 

comolete. 
4 Indoor inhalation of vapors NC Typically construction would not be 

from soil expected to occur indoors over an 
extended oeriod of time. 

5 Indoor inhalation of vapors NC Typically construction would not be 
from groundwater expected to occur indoors over an 

extended oeriod 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 

nathwav is comnlete. 
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 

nathwav is comnlete. 
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. 
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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 

SS Ls 
Occupational Detected Location 

SS Ls (depth) 

Carbon Chain TX1005 

C6 - Cl2 (GRO) NA NA 485,000 SB02 1 

>Cl2 - C28 (DRO) 880,000 2,200,000 9,350,000 SB02 1 

>C28 - C36 (ORO) 2,500,000 5,000,000 1,700,000 DP02 (10) 

voes 

Acetone 3 70,400,000 100,000,000 22 SB02 (1) 

Carbon disulfide 3,760,000 21,400,000 3 SB02 (1) 

Ethyl benzene 10,600,000 25,400,000 280 DP03 (10) 

Hexane 2
'
3 38,000 38,000 79 SB02 (2) 

lsopropylbenzene ( cumene) 700,000 2,730,000 87 SB02 (2) 

Xylenes, total 2
'
3 132,000 132,000 4 SBOl (2) 

SVOCs 

Benzo (a) anthracene 6,210 23,000 530 SBOl (2) 

Benzo (b) fluoranthene 6,210 23,400 460 SBOl (2) 

Benzo (k) fluoranthene 62,100 234,000 370 SBOl (2) 

Benzo (g,h,i) perylene 2
•
3 618 618 260 SBOl (2) 

Benzo (a) pyrene 621 2,340 530 SBOl (2) 

Chrysene 621,000 2,340,000 660 SBOl (2) 

Diethylphthalate 48,000,000 100,000,000 360 DP05 (2) 

Fluoranthene 2,250,000 24,400,000 830 SBOl (2) 

Indeno (1,2,3-c,d) pyrene 6,210 23,400 220 SBOl (2) 

2-Methylnaphthalene 3 165,000 175,000 1,400 DP-03 (10) 

Phenanthrene 1,800,000 20,500,000 730 DP03 (10) 

Pyrene 2,300,000 31,300,000 790 SBOI (2) 

Notes: 

1. All concentrations are in micrograms per kilogram (µg/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. 1 Average of SB02 (2) and SB02 (2-dup) 

5. 2 NMED Residential SSL exceeds the soil saturation limit. The soil saturation limit is shown. 

6. 3 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 

Maximum Exceed/ 
Not Exceed SSLs? 

NE 

E 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 
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Table 3-2 
Comparison of Groundwater Concentrations with Groundwater Standards 

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

Parameter WQCC MCL 

Carbon Chain 

Cl2 - C28 (DRO) NA NA 

voes 
Acetone NA NA 

Benzene 10 5 

2-Butanone (MEK) NA NA 

Carbon disulfide NA NA 

Chloroform 100 80 

Cyclohexane NA NA 

1,3-Dichlorobenzene NA NA 

1,4-Dichlorobenzene NA 75 

Dichlorodifluoromethane NA NA 

Ethyl benzene 750 700 

lsopropylbenzene ( cumene) NA NA 

Methylcyclohexane NA NA 

Trichloroethene 100 5 

Trichlorofluoromethane NA NA 

1,2,4-Trimethylbenzene NA NA 

1,3,5-Trimethylbenzene NA NA 

Xylenes, total 620 10000 

Notes: 

1. All concentrations are in micrograms per liter (µgit). 

2. 1Average ofMW07 and MW07-dup 

3. Groundwater Standard Sources: 

1 - Water Quality Control Commission (WQCC) 

2 - Safe Drinking Water Act MCL 

3 - EPA Health Advisory 

BA 

NA 

NA 

100 

4,000 

NA 

70 

NA 

600 

75 

1,000 

700 

4,000 

NA 

200 

2,000 

NA 

10,000 

700 

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 

July 2005 

Calculated Risk 
Based Levels 

NA 

61,320 

NA 

NA 

6,813 

NA 

388,360 

NA 

NA 

NA 

NA 

NA 

58,595 

NA 

NA 

3,407 

NA 

NA 
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Minimum of 
NMED 

Groundwater 
TPH 

Standards 

1,800 1800 

NA 61320 

NA 5 

NA 4000 

NA 6813 

NA 70 

NA 388360 

NA 600 

NA 75 

NA 1000 

NA 700 

NA 4000 

NA 58595 

NA 5 

NA 2000 

NA 3407 

NA 10000 

NA 620 

Maximum Maximum 
Maximum Detected Boring Exceed/Not 
Detected Location Exceed GW 

(depth) Standards? 

3600 SB03 E 

120 MW05 NE 

0.35 MW05 NE 

44 SBOl (2) NE 

3.5 SB02 NE 

3.55 MW071 NE 

0.86 MW03 NE 

0.585 MW07 NE 

0.93 SBOl (2) NE 

11 MW03 NE 

40 SB02 NE 

6 SB02 NE 

0.55 MW03 NE 

3.5 MW03 NE 

0.63 MWOl NE 

0.56 SB02 NE 

0.53 SB02 NE 

2.1 SB02 NE 

Table 3-2 
Comparison of Groundwater Concentrations 

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 

Indoor Indoor 
Maximum Maximum 

Inhalation Inhalation Maximum 
Detected Exceed/Not 

Parameter 
Residential Commercial Detected 

Boring Exceed Indoor 

RBS Ls Worker RBSLs 
Location Inhalation 
(deoth) RBSLs? 

voes 
Toluene 172 749 5.2 SV03 (3) NE 
m,p-Xylene 134 586 5.4 SVOl (8) NE 
o-Xylene 134 586 10 SVOl (3) NE 
2-Propanol* NA NA 20 SVOl (8) NE 
1,2,4-Trimethylbenzene 2.66 9.65 5.9 SVOl (8) E 
1,3 ,5-Trimethylbenzene 2.66 9.65 19 SVOl (8) E 
Acetone 156 568 18 SV03 (8) NE 
Chloroform 1.32 1.97 380 SV02 (8) E 
Naphthalene 62.5 273 51 SVOl (3) NE 
Notes: 

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

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 
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Table 3-3 
Comparison of Soil-Vapor Concentrations 

with Allowable Concentrations in Breathing Zone 
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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 

Averaging time for carcinogen ATc days 25550 
Averaging time for non-carcinogen ATnc days =ED* 365 
Bodyweight 

Child BW kg 15 
Adult BW kg 70 

Exposure duration: 
Child ED year 6 
Adult ED year 24 
Commercial worker ED year 25 
Construction worker ED year 1 

Exposure frequency: 
Resident EF day/year 350 
Commercial worker EF day/year 225 
Construction worker EF day/year 250 

Soil Ingestion Rate 
Child IRS mg/day 200 
Adult IRS mg/day 100 
Commercial worker IRS mg/day 100 
Construction worker IRS mg/day 330 

Soil to skin adherence factor 

Child M mg/cm2 0.2 

Adult M mg/cm2 O.Q7 

Commercial worker M mg/cm2 0.2 

Construction worker M mg/cm3 0.3 
Skin surface area for dermal contact with soil 

Child SA cm2/day 2800 

Adult SA cm2/day 5700 

Commercial/Construction worker SA cm2/day 3300 
Skin surface area for dermal contact with groundwater 

Commercial/Construction worker Sagw cm2/day 4714 

Outdoor inhalation rate 

Resident IRao m3/day 10 

Commercial/Construction worker IRao m3/day 20 
Indoor inhalation rate 

Child IRai m3/day 10 

Adult IRai m3/day 20 

Commercial/Construction worker IRai m3/day 20 
Notes: 

1. SSG - NMED Soil Screening Guidance 

2. NMED UST - NMED Guidelines for Corrective Action, UST 

3. RAGS - Risk Assessment Guidance for Superfund - Volume I 

4. cm2/day: Cubic centimeter per day 

5. mg/day: Milligrams per day 

6. L/day: Liters per day 

7. m3 /day: Cubic meters per day 
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Source 

SSG 
SSG 

SSG 
SSG 

SSG 
SSG 
SSG 
SSG 

SSG 
SSG 
SSG 

SSG 
SSG 
SSG 
SSG 

SSG 

SSG 

SSG 

SSG 

SSG 

SSG 

SSG 

RAGS 

NMEDUST 

NMEDUST 

SSG 

SSG 

SSG 

Table 3-4 
Exposure Factors 



Table 3-5 
Physical and Chemical Parameters 

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

MW s H 
Chemical 

(g/mole) (mg/L-water) (dimension-less) 

1,2,4-Trimethylbenzene l.2E+02 5.68E+Ol l.84E-01 
1,3 ,5-Trimethylbenzene l.2E+02 5.15E+Ol 2.72E-01 
2-Methylnaphthalene l.4E+o2 2.54E+Ol 1.85E-02 
Acetone 5.8E+ol 6.00E+o5 1.61E-03 
Benzo ( !!,h,i) perylene 2.8E+o2 2.60E-04 5.82E-06 
Carbon disulfide 7.6E+Ol 2.30E+03 6.13E-01 
Chloroform 1.2E+o2 7.92E+03 l.53E-01 
Cyclohexane 8.4E+Ol 4.25E+Ol 6.68E+o0 
Methyl cyclohexane 9.8E+ol 1.04E+Ol 1.59E+Ol 
>ClO - C12 (Aliphatics) l.6E+02 3.40E-02 1.20E+02 
>C12 - C16 (Aliphatics) 2.0E+02 7.60E-04 5.20E+02 
>C16 - C21 (Aliphatics) 2.7E+02 2.50E-06 4.90E+03 
>ClO - C12 (Aromatics) l.3E+02 2.50E+Ol 1.40E-01 
>Cl2 - C16 (Aromatics) 1.5E+02 5.80E+o0 5.30E-02 
>C 16 - C21 (Aromatics) 1.9E+02 6.50E-01 l.30E-02 
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. cm3/g: Cubic centimeters per gram 

6. cm2/s: Centimeters squared per second 
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Koc 
(cm3/g) 

9.33E+02 
l.02E+03 
4.37E+o3 
5.70E-01 
l.58E+06 
5.25E+Ol 
4.68E+ol 
7.41E+02 
2.14E+o3 
2.51E+05 
5.01E+o6 
6.31E+08 
2.51E+o3 
5.01E+o3 
1.58E+04 

Da Dw 

(cm2/s) (cm2/s) 

6.22E-02 7.28E-06 
6.21E-02 7.23E-06 
6.29E-02 7.20E-06 
1.24E-01 l.14E-05 
4.90E-02 5.65E-05 
l.04E-01 l.OOE-05 
1.04E-01 l.OOE-05 
7.84E-02 8.39E-06 
6.97E-02 7.59E-06 
1.00E-01 1.00E-05 
1.00E-01 1.00E-05 
l.OOE-01 l.OOE-05 
l.OOE-01 l.OOE-05 
l.OOE-01 l.OOE-05 
l.OOE-01 1.00E-05 

Table 3-5 
Physical and Chemical Parameters 



Table 3-6 
Toxicity Parameters 

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

Chemical 
SF0 SF; RID0 RID; 

(mg/kg-dayr' (mg/kg-dayr' (mg/kg-day) (mg/kg-day) 
1,2,4-Trimethylbenzene NA NA 5.00E-02 l.70E-03 
1,3,5-Trimethylbenzene NA NA 5.00E-02 l.70E-03 
2-Methylnaphthalene NA NA 4.00E-03 4.00E-03 
Acetone NA NA 9.00E-01 l.OOE-01 
Benzo (g,h,i) perylene NA NA 3.00E-02 3.00E-02 
Carbon disulfide NA NA l.OOE-01 2.45E+OO 
Chloroform NA 8.05E-02 l.OOE-02 8.60E-04 
Cyclohexane NA NA 5.70E+OO 5.70E+OO 
Methyl cyclohexane NA NA 8.60E-Ol 8.60E-Ol 
>ClO - Cl2 (Aliphatics) NA NA 0.1 0.286 
>Cl2 - Cl6 (Aliphatics) NA NA 0.1 0.286 
>Cl6 - C21 (Aliphatics) NA NA 2 NA 
>ClO - Cl2 (Aromatics) NA NA 0.04 0.0571 
>Cl2 - Cl6 (Aromatics) NA NA 0.04 0.0571 
>Cl6 - C21 (Aromatics) NA NA 0.03 NA 
Notes: 

l. 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 
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ABS 

NA 
NA 
0.13 
NA 
0.13 
NA 
NA 
NA 
NA 
0.1 
0.1 
0.1 
0.1 
0.1 

0.13 

Table 3-6 
Toxicity Parameters 



CAS No. Chemical 

6764J Acetone 
67663 Chloroform 
7J432 Benzene 
75J50 Carbon disulfide 
75694 Trichlorofluoromethane 
757J8 Dichlorodifluoromethane 
78933 Methylethylketone (2-butanone) 

9J576 2-Methylnaphthalene 

95636 J ,2,4-Trimethylbenzene 

98828 Cumene 
J004J4 Ethyl benzene 
J06467 J, 4-Dichlorobenzene 
J08678 J ,3,5-TrimethyJbenzene 
J08872 Methylcyclohexane 
J J0543 Hexane 
J29000 Pyrene 
205992 Benzo(b )fluoranthene 
2J80J9 Chrysene 
54J73J J ,3-Dichlorobenzene 

Notes: 

1. cm3 /g: cubic centimeters per gram 

2. mg/L: milligrams per liter 

3. atm-m3/mol: ?? per mole 

4 °C: degrees Celcius 

5. 'K: degrees Kelvin 

6. caVmol:?? 

7. mg/m3
)"

1'??? 

8. mg/m3
: milligrams per cubic meter 
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Organic 
carbon 

partition 

Table 4-l(a) 

Chemical Specific Parameters Used for Calculatiug Indoor Inhalation Target Levels (for J&E Model) 

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

Diffusivity Pure Henry's law Henry's law 
Normal 

Enthalpy of 
component Henry's law constant at constant 

boiling 
Critical vaporization at 

in air, in water, water constant reference reference temperature the normal 
coefficient solubility temperature temperature 

point 
boiling point 

K.xo Da Dw s H' H TR Ta Tc DH.,b 

(cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atrn-m3 /mol ("C) ("K) ("K) (cal/mol) 

5.75E-OJ I.24E-OJ 1.14E-05 I.OOE+06 I.59E-03 3.87E-05 25 329.20 508.10 6,955 
3.98E+OJ I.04E-OJ J.OOE-05 7.92E+03 J.50E-OJ 3.66E-03 25 334.32 536.40 6,988 
5.89E+OJ 8.80E-02 9.80E-06 1.79E+03 2.27E-OJ 5.54E-03 25 353.24 562.16 7,342 
4.57E+OJ I.04E-OJ J.OOE-05 l.19E+03 I.24E+OO 3.02E-02 25 3J9.00 552.00 6,39J 
4.97E+02 8.70E-02 9.70E-06 l.IOE+03 3.97E+OO 9.68E-02 25 296.70 471.00 5,999 
4.57E+02 6.65E-02 9.92E-06 2.80E+02 I.40E+OJ 3.42E-OJ 25 243.20 384.95 9,42J 
2.30E+OO 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,48J 
2.8JE+03 5.22E-02 7.75E-06 2.46E+OJ 2.J2E-02 5.J7E-04 25 5J4.26 761.00 J2,600 
I.35E+03 6.06E-02 7.92E-06 5.70E+OJ 2.52E-OI 6.14E-03 25 442.30 649.17 9,369 
4.89E+02 6.50E-02 7.JOE-06 6.13E+OJ 4.74E+OI l.16E+OO 25 425.56 631.10 10,335 
3.63E+02 7.50E-02 7.80E-06 I.69E+02 3.22E-OI 7.86E-03 25 409.34 617.20 8,50J 
6.J7E+02 6.90E-02 7.90E-06 7.90E+OJ 9.82E-02 2.39E-03 25 447.2J 684.75 9,27J 
l.35E+03 6.02E-02 8.67E-06 2.00E+OO 2.4JE-OJ 5.87E-03 25 437.89 637.25 9,32J 
7.85E+OJ 7.35E-02 8.52E-06 I.40E+OJ 4.22E+o0 I.03E-OJ 25 373.90 572.20 7,474 
4.34E+OJ 2.00E-OJ 7.77E-06 I.24E+OJ 6.82E+OJ 1.66E+o0 25 341.70 508.00 6,895 
J.05E+05 2.72E-02 7.24E-06 I.35E+OO 4.50E-04 I.IOE-05 25 667.95 936 J4370 
J.23E+06 2.26E-02 5.56E-06 I.50E-03 4.54E-03 I.I IE-04 25 7J5.9 969.27 J7000 
3.98E+05 2.48E-02 6.2JE-06 6.30E-03 3.87E-03 9.44E-05 25 7J4.J5 979 J6455 
I.98E+03 6.92E-02 7.86E-06 J.34E+02 I.27E-OJ 3.09E-03 25 446 684 9230.18 
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Unit risk Reference Physical state 
factor concentration at soil 

temperature 
URF RfC 

(mg/m1r1 (mg/m3
) (S,L,G) 

O.OE+OO 3.5E-OJ L 

2.3E-05 O.OE+oO L 
7.8E-06 O.OE+OO L 
O.OE+oO 7.0E-OJ L 
O.OE+OO 7.0E-OJ L 
O.OE+oO 2.0E-OJ L 
O.OE+OO I.OE+oO L 
O.OE+oO 7.0E-02 s 
O.OE+oO 6.0E-03 L 
O.OE+oO 4.0E-OJ L 
I.IE-06 I.OE+oO L 

O.OE+OO 8.0E-OJ s 
O.OE+oO 6.0E-03 L 
O.OE+oO 3.0E+OO L 
O.OE+oO 2.0E-OJ L 
O.OE+oO I.IE-OJ s 
2.IE-04 O.OE+oO s 
2.IE-06 O.OE+OO s 
O.OE+OO I.IE-OJ L 

Table 4-l(a) 
Chemical-Specific Parameters Used for 

Calculating Indoor Inhalation Target Levels 
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Table 4-l(b) 
Fate and Transport Parameters 

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

Parameter Symbol 
Vadose Zone: 

Total Soil Porosity ST 

Volumetric Water Content ews 

Volumetric Air Content Sas 

Thickness hv 

Dry Soil Bulk Density Ps 

Fractional Organic Carbon Content focv 
Soil in Cracks: 

Total Soil Porosity 8Tcrack 

Volumetric Water Content ewcrack 

Volumetric Air Content eacrack 
Capillary Fringe: 

Total Soil Porosity 8Tcap 

Volumetric Water Content ewcap 

Volumetric Air Content eacap 

Thickness he 
Groundwater Parameters: 

Depth to Groundwater Lgw 
Enclosed Space Parameters: 

Enclosed Space Air Exchange Rate 
Residential ER 
Non Residential ER 

Enclosed Space Volume/Infiltration Area Ratio 

Residential Ls 

Non Residential Ls 
Enclosed Space Foundation or Wall Thickness 

Residential Lcrack 

Non Residential Lcrack 
Area Fraction of Cracks in Foundation/Walls 

Residential ri 

Non Residential ri 

Notes: 

I. cm3 /cm3
: Cubic centimeter per cubic centimeter 

2. cm: Centimeter 

3. cm2/cm2
: Centimeters squared per centimeters squared 

4. g-C/g-soil: Grams of carbon per gram of soil 

5. g/cm3
: Grams per cubic centimeter 
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Unit 

cm3 /cm3 -soil 

cm3/cm3 

cm3/cm3 

cm 

g/cm3 

g-C/g-soil 

cm3 /cm3-soil 

cm3/cm3 

ci:n3/cm3 

cm3 /cm3 -soil 

cm3/cm3 

cm3/cm3 

cm 

cm 

1/day 
1/day 

cm 

cm 

cm 

cm 

cm2/cm2 

cm2/cm2 

Value Used 

0.381 

0.198 

0.183 

362.2 

1.63 

0.01 

0.381 

0.198 

0.183 

0.381 

0.34 

0.0381 

18.8 

381 

6 
6 

244 

366 

10 

10 

0.000377 

0.00022 

Table4-l(b) 
Fate and Transport Parameters 



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 Target Level Exceed/Not Exceed Average Exceed/Not Exceed 
Level (Calculated) 

(Calculated) 
Detected 

Target Level? Target Level? 

Carbon Chain TX1005 

C6-Cl2 (GRO) NA NA 485,000 NE 68,520 NE 

>Cl2- C28 (ORO) NA NA 9,350,000 NE 1,482,065 NE 

>C28 - C36 (ORO) NA NA 1,700,000 NE 253,909 NE 

voes 
Acetone 5,200,000 12,100,000 22 NE 103 NE 

Carbon disulfide 90,400 211,000 3 NE 15 NE 

Ethyl benzene 638,000 638,000 280 NE 28 NE 

Hexane 2,270 5290 79 NE 7 NE 
Isopropylbenzene ( cumene) 33,500 7.82E+o4 87 NE II NE 

Xylenes, total NA NA 4 NE 14 NE 

SVOCs 

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-c,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: 

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

2. NOC - Not of Concern. The contaminant is a solid at the soil temperature (17 °C) and not of concern 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 
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Table 4-2 
Comparison of Soil Concentrations with Target 
Concentrations Protective oflndoor Inhalation 



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

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

Maximum 
Commercial Exceed/Not 

Parameter 
Residential Target 

Worker Target 
Maximum 

Exceed 
Level (Calculated) 

Level (Calculated) 
Detected 

Target 
Level? 

TPH-DRO 2.86E+07 2.67E+08 9,350,000 NE 

Aliphatics 

Cl0-C12 l.76E+06 l.64E+07 525,000 NE 

Cl2-C16 8.06E+06 7.51E+07 1,360,000 NE 

Cl6-C21 NA NA 856,000 NE 

Aromatics 

C10-C12 3.01E+06 2.80E+07 71,200 NE 

C12-C16 l.58E+07 l.47E+08 597,000 NE 

Cl6-C21 NA NA 702,000 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 
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Average 

Average 
Exceed/Not 

Exceed Target 
Level? 

1,482,065 NE 

136,350 NE 

350,000 NE 

219,550 NE 

22,450 NE 

155,225 NE 

195,175 NE 

Table 4-3 
TPH-DRO Soil SSTLs 

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 Target Level Exceed/Not Exceed Average 

Level (Calculated) 
(Calculated) 

Detected 
Tarl!et Level? 

Exceed Target Level? 

Carbon Chain 

C12 - C28 (DRO) NA NA 3600 NE 2425 NE 

voes 
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 I.I 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: 

I. All concentrations are in micrograms per liter (ug/l). 

2. NOC - Not of Concern. The groundwater concentration at or above solubility limit is not of concern for this pathway. 

3. For average concentration, the non-detects are replaced with 1/2 the detection limit. 

4. NA - Not Available 

6. NE - Not Exceed 

7. E - Exceed 
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Table 4-4 
Comparison of Groundwater Concentrations with Target 

Concentrations Protective of Indoor Inhalation 



Table 4-5 
TPH-DRO Groundwater SSTLs Protective of Indoor Inhalation 
Officers Club, Site SS-57, Holloman Air Force Base, New Mexico 

Commercial Worker Maximum 
Parameter 

Residential Target 
Target Level 

Maximum 
Exceed/Not Exceed Average 

Level (Calculated) Detected 
(Calculated) Target Level? 

TPH-DRO 4.58E+05 4.17E+06 3600 NE 2425 

Aliphatics 

Cl0-Cl2 7.96E+02 7.04E+03 NA NA NA 

Cl2-Cl6 l.84E+02 l.62E+03 NA NA NA 

Cl6-C21 NA NA NA NA NA 

Aromatics 

Cl0-Cl2 l.28E+05 l.16E+06 NA NA NA 

Cl2-Cl6 3.29E+05 3.01E+06 NA NA NA 

Cl6-C21 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 112 the detection limit. 

3. SSTLs - Site-specific target levels 

4. NE - Not Exceed 

5. E- Exceed 
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Average 
Exceed/Not 

Exceed Target 
Level? 

NE 

NA 

NA 

NA 

NA 

NA 

NA 

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 
Parameter Contact Detected E/NE Detected E/NE 

SSTL Concentration* 
SSTL 

Concentration* 

TPH-DRO 4.21E+08 630,000 NE l.81E+08 630,000 NE 
Aliphatics 
Cl0-Cl2 l.83E+07 14,300 NE 7.82E+06 14,300 NE 
Cl2-Cl6 l.83E+07 33,900 NE 7.82E+06 33,900 NE 
Cl6-C21 3.66E+08 16,100 NE l.56E+08 16,100 NE 
Aromatics 
Cl0-Cl2 7.32E+06 12,500 NE 3.13E+06 12,500 NE 
Cl2-Cl6 4.22E+06 17,800 NE 3.13E+06 17,800 NE 
C16-C21 4.22E+06 69,600 NE 2.35E+06 69,600 NE 
Notes: 

I.• 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 

July 2005 Page 1 of 1 

Outdoor Maximum 
Inhalation Detected E/NE 

SSTL Concentration* 

l.65E+07 630,000 NE 

3.27E+06 14,300 NE 
6.99E+06 33,900 NE 

NA 16,100 NA 

l.91E+06 12,500 NE 
4.37E+06 17,800 NE 

NA 69,600 NA 

Table 5-1 
TPH-DRO SSTLs for Surticial Soil for Resident 



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 
Parameters Contact Detected E/NE Detected E/NE 

SSTL Concentration* 
SSTL 

Concentration* 

TPH-DRO 3.96E+09 630,000 NE 2.62E+09 630,000 NE 
Aliohatics 
Cl0-Cl2 l.72E+08 14,300 NE l.14E+08 14,300 NE 
Cl2-Cl6 l.72E+08 33,900 NE l.14E+08 33,900 NE 
Cl6-C21 3.44E+09 16,100 NE 2.27E+09 16,100 NE 
Aromatics 
Cl0-Cl2 6.88E+07 12,500 NE 4.54E+07 12,500 NE 
Cl2-Cl6 6.88E+07 17,800 NE 4.54E+07 17,800 NE 
Cl6-C21 3.97E+07 69,600 NE 3.41E+07 69,600 NE 
Notes: 

I. •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 
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Outdoor 
Inhalation 

SSTL 

l.23E+08 

2.42E+07 
5.18E+07 

NA 

l.41E+07 
3.24E+07 

NA 

Maximum 
Detected E/NE 

Concentration* 

630,000 NE 

14,300 NE 
33,900 NE 
16,100 NA 

12,500 NE 
17,800 NE 
69,600 NA 

Table 5-2 
TPH-DRO SSTLs for Surficial Soil 

for Commercial Worker 



Dermal 
Parameters Contact 

SSTL 

TPH-DRO 2.38E+09 
Aliphatics 
C10-C12 1.03E+08 
C12-Cl6 1.03E+08 
C16-C21 2.06E+09 
Aromatics 
C10-Cl2 4.13E+07 
C12-Cl6 4.13E+07 
C16-C21 2.38E+07 
Notes: 

Table 5-3 
TPH-DRO SSTLs for Soil for Construction Worker 

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

Maximum Maximum Outdoor 
Ingestion 

Detected E/NE Detected E/NE Inhalation 
SSTL 

Concentration Concentration SSTL 

9,350,000 NE 7.15E+08 9,350,000 NE 2.21E+07 

525,000 NE 3.10E+07 525,000 NE 4.36E+06 
1,360,000 NE 3.10E+07 1,360,000 NE 9.33E+06 
856,000 NE 6.19E+08 856,000 NE NA 

71,200 NE 1.24E+07 71,200 NE 2.55E+06 
597,000 NE 1.24E+07 597,000 NE 5.83E+06 
702,000 NE 9.29E+06 702,000 NE NA 

Maximum 
Detected E/NE 

Concentration 

9,350,000 NE 

525,000 NE 
1,360,000 NE 
856,000 NA 

71,200 NE 
597,000 NE 
702,000 NA 

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 

July 2005 Page 1 of 1 
Table 5-3 

TPH-DRO SSTLs for Soil for Construction Worker 



Table 5-4 
TPH-DRO SSTLs for Groundwater for Construction Worker 

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

Outdoor Maximum 
Parameters Inhalation Detected 

SSTL Concentration 

TPH-DRO 2.94E+08 3,600 
Aliphatics 
Cl0-Cl2 l.22E+06 NA 
C12-C16 2.81E+05 NA 
C16-C21 NA NA 
Aromatics 
C10-C12 1.1 lE+OS NA 
C12-C16 l.82E+08 NA 
C16-C21 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 

July 2005 

Dermal 
E/NE Contact 

SSTL 

NE 3.20E+04 

NA 2.17E+03 
NA 5.03E+02 
NA l.02E+03 

NA l.23E+04 
NA l.01E+04 
NA 5.93E+03 

Page I of 1 

Maximum 
Detected E/NE 

Concentration 

3,600 NE 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

Table 5-4 
TPH-DRO SSTLs for Groundwater 

for Construction Worker 
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Ambient Air Analytical Results 
Officers Club, Site SS-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 Analvsis (nob, v/v) 
Hydrogen sulfide <200 <200 <200 --
Carbonyl sulfide <0.05 <0.05 <0.05 ----- L---------- ~-

Methylmercaptan <0.05 <0.05 <0.05 
- .. 

Ethylmercaptan <0.05 <0.05 <0.05 
!Dimethyl sulfide <0.05 <0.05 <0.05 
Carbon disulfide 0.02 <0.02 <0.02 
Dimethyl disulfide <0.02 <0.02 <0.02 

Volitile Organic Analysis (mpJm3
) 

Chloroform 0.02 ND ND 
Trichloroethene ND 0.09 ND - -
Acetone ND ND 2 
~------

~benzene ND ND 0.08 ------
A-Methvl-2-pentanone ND ND 0.1 
Notes: 
ND - Not detected 



Sample ID 
Date Sampled 
Standard Water Analysis 
Alkalinity (mg/L) 

(:hloride (mg/L) 

Fluoride (mg/L) 

Nitrate/Nitrite (mg/L) 

Orthphosphate (mg/L) 

pH -
Spec. Conductance 

Sulfate (mg/L) 
Sulfide (mg/L) 

Calcium (mg/L) 

Iron 

Magnesium (mg!L) 

Manganese (mg/L) 

Potassium 

Silicon 

Socium 

Volatile Organic Analysis 
~hlorofonn (mg!L) 

Methylene chloride (mg!L) 

Trichloroethene (mg/L) 

Organic Halogen Aanalysis 
Tox Concentration (mg/L) 

Notes: 

NA - Not analyzed 

ND - Not detected 

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

B-1 B-2 B-3 B-4 MW-5 B-6 
Oct-91 Oct-91 Oct-91 Oct-91 Oct-91 Oct-91 

262 292 472 248 352 220 
56 62 68 39 350 65 
1.1 2 2.9 1.6 2.2 l.1 
ND ND 0.4 0.5 0.3 0.5 
0.1 0.1 ND ND 0.1 ND 

6.9 6.9 6.9 7 6.9 7 
2840 2550 2580 2320 2320 2750 
1300 1200 2450 1600 1600 1950 
ND 0.2 ND ND ND ND 

2800 890 790 730 1400 790 
117 102 5 2.77 23.6 5.18 
104 69.7 151 93.9 139 62.7 
1.5 0.01 0.44 0.11 0.59 0.12 

21.1 7.3 9.6 9.7 24.6 14.2 
150 41.9 46.9 37.9 128 36.l 
76.9 84.5 113 68.9 75 84.3 

11 ND 9.1 NA NA NA 

ND 8.6 ND NA NA NA 

ND 34 ND NA NA NA 

37 456 58 31 33 68 

MW-7 B-8 MW-9 
Oct-91 Oct-91 Oct-91 

220 240 216 
42 50 90 
l.l 1.3 2.2 
0.2 0.3 1.1 
0.2 0.3 ND 

7 7 7.3 
2070 2150 2320 
1400 1620 1550 
ND ND ND 
930 3300 1020 

6.7 127 5.76 
63.6 210 74.5 
0.2 2.7 0.15 
19.4 41 8.1 
33.3 152 43.2 
76.7 79.3 116 

NA NA NA 

NA NA NA 

NA NA NA 

<10 NA <10 



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

Pilot Test Number 3111 312) 4 5 5 5lll 

Sample ID VET-01-1 VET-01-2 18-20-AS 28-30-AS 28-30-DS 28-30-EFF 

Date Sampled 411611996 4/1611996 4/16/1996 4/1711996 4117/1996 4/1711996 

Analysis bv Modified EPA Method T0-3 
TPH (ug/L) 140 130 200 170 280 130 

TPH (ppmv) 33 32 48 42 67 31 
Analysis by ASTM Method d-5504 (pubv) 
Hydrogen Sulfide <4.0 NA NA 250 NA NA 
Caibonvl Sulfide 5 NA NA <4.0 NA NA 
Dimethyl Sulfide 15 NA NA <4.0 NA NA 
Carbon Disulfide <4.0 NA NA <4.0 NA NA 
Analysis by Modified EPA Method T0-14 (ppbv) 

TN!vlOC 2200 3000 9400 3900 5300 230 
-

Freon 12 <2.9 <l.6 1.2 17 18 0.95 ----·->--· 
Freon I I <2.9 <l.6 0.83 3.3 3.6 0.95 
Freon 113 <2.9 <1.6 0.73 <1.2 <l.S <0.95 ,_______ ·--·· 
~!_hylene Chloride <2.9 <1.6 ..__..50.73 <1.2 <1.5 2.5 

·-
l, I, I· Trichloroethane <2.9 <1.6 <0.73 <1.2 <1.5 0.98 
Be-;,zene 9.7 II 14 15 22 <0.95 r-- -
:!:!'ichloroet_hene 35 29 18 20 18 2.8 
Toluene 4.8 5.7 9.5 9.9 16 6.2 
Eth~I Benzene <2.9 <l.6 1.2 <1.2 <1.5 0.95 
m,p ·Xtlene 3.1 3.2 2.7 2.9 3.3 3.1 
o-Xvlene <2.9 <1.6 1.2 <l.2 <1.5 I.I 
1,3,5-Trimethylbenzene <2.9 <1.6 0.83 <1.2 <l.5 0.95 
J ,2,4-Tiimethylbenzene 6.3 4.3 3.1 3.2 3.4 J.7 
Acetone 14 22 26 40 18 4.4 
Carbon Disulfide <II <6.5 7 <5.0 <6.0 <3.8 
2-Propanol <II <6.5 <2.9 <5.0 <6.0 5.4 
2-Butanone (MEK) <II <6.5 4.5 5.3 <6.0 <3.8 
Hexane 120 160 180 150 230 <3.8 
Tetrahydrofuran 140 89 39 22 23 5.1 
Cyclohexane 79 I 10 300 120 160 <3.8 -
Ethanol <II <6.5 4.4 6.1 <6.0 8.5 
Heptane 33 40 58 60 92 <3.8 
Noces: 

Air samples were collected while venting on vapor extraction trench VET-OJ. 
Only detected compounds for ASTM Method D-5504 and EPA Method T0-14 are reported in table. 
(I] Sample collected after 40 minutes 
[2] Sample collected after 140 minutes 
[3] Sample collected after carbon treatment 
< - Analyte not detected above staled reporting limit 
ASTM - American Society for Testing and Materials 
OS - Duplicate sample 
EPA - Environmental Protection Agency 
MEK - Methyl ethyl ketone 
NA - Not analyzed 
ppbv - Part per billion by volume 
ppmv - 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 

6 

38-40-AS 
4/18/1996 

220 
53 

4.1 
7.3 

<4.0 
4.4 

6300 
30 
43 
2 

0.78 
0.78 

14 
17 ·-
13 

0.78 
2.7 
1.5 
1.2 --
4.3 
73 

<3.1 
<3.1 

14 
210 
<3.1 
140 

<3.1 
78 



Soil Analytical Resul!S 
Officers Club, Site SS-57, Holloman Air Force Base, Nrw Mexico 

Sample No. MWOl MW-02 MW-03 MW-04 SP-01 SMP-01 SMP-02 SMP-03 
Sample Oeplh 14.5' 13.S' 14' 9' 34' 38.5' 19' l'J.5' 39' 19' 19.5' 38.5' 9' 34' 
Date Samplro Mar-96 Mar-96 Mar-96 Mar-96 Mar-96 Mar-96 Mar-96 Mar-96 Mar-96 Mar-96 Mar-96 Mar-96 Mar--96 Mar-96 

TPH as Diesel ( rrudkg) 16 2,400 1,400 <10 95 IIO 1,100 630 <10 3,700 55 <10 4.800 <10 
Alkalinity (mgfkg) 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) 7.4 7.2 6.9 7.2 1.5 NA 7.4 NA NA 7.6 7.5 NA 7.0 NA 
Sulfate (mg{kJ?.) 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 ( m"11<£) 54 71 56 44 25 NA 66 NA NA 52 50 NA 58 NA 
TOC(mgfkg) 1,600 3,800 4.200 850 660 NA 4,300 NA NA 4,500 690 NA 7,300 NA 
Phosphorous (1001!) (mgikg) 78 96 66 66 140 NA 98 NA NA 82 68 NA 85 NA 
Moisture content (%) 33.3 19 29 25 15 NA 20 NA NA 26.7 NA NA 21 NA 
Percent solids (%) 66.7 81 71 75 85 84 81 NA 77 73.3 76 81 79 NA 
Iron ( nw'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 



Sample No. 
Date Sampled 

TPH as Diesel (mg/L) 
Dissolution Iron (mg/L) 
Sulfate (mg/L) 

Notes: 
NA - Not analyzed 
S - Shallow zone (18 - 20 ft) 
M · Medium zone (28 - 30 ft) 
D - Deep zone (37.5 - 39.5 ft) 

MW-OJ 
41911996 
2500 
110 

l,700 

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

MW-OJ MW-03 MW-04 MW-05 MW-07 MW-09 
4/9/1996 4/10/1996 4/9/1996 4/12/1996 4/12/1996 4/12/1996 
4,100 9,700 250 <LOO <LOO <LOO 
<100 <100 3,100 NA NA NA 
l,700 2,100 1,700 l,700 l,500 1,800 

SP-OIS SP-OlS (Dup) SP-01 M SP-OlD 
4/10/1996 4/1011996 4/10/1996 4/1111996 

3,300 3,400 790 1,200 
190 230 <100 140 

l,800 2,000 NA NA 
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LOG OF TEST BORING NO. 1 
JOB NO. E91-U91 DATE l0/2S/91 Bottom of stair well ~---

.5. • L 
+I GI • ::J·-4 u -4 Ol'J-4 E 

O+I C 3 I- 0 -4E :i•• ... . . . 
CS..+I -I • • ,Jl,...C: 

.c •"4+1 • .c .... -t ..... I .... +I +I 1·"4 a. a. ~ II 0. a. • cc• • IJ E ID II 0· 
I C II OIU L 0 " II .... ~ LL 
0·"4 IL OIL 0: CJ ..J Ill Ill ID"'4 ft.1J 

0 

51-----1 

101-----1 

151-----l 

201-----1 

251-----1 

301-----1 

351-----1 

401----i 

451-----1 

t--0-:E:-P:::--TH--l-::'H;,:.OU~Rc......+--=O.:.:A.:.:T E:__~ A • 

r---~O ·~0-+'0""9-"-3""--5 +"-'I 0<..!../2,,,,,5<..!../"-'9 l~ ~ : 
T • 

::JI .... ..., ... ..., 
-I 0 Of. I 
~LO • •"4 
c: .... L...,+l-"4 'tJ ,... 
II Q. ::Jc c • • -I c 
0 u +I u Ol3 o"4 •O 

··"4 114' e li--4 .-4 
~·JI -I c :JI •"4-"4 •+i 

.a :J 08 IL c 0-4 • 
0-t u 'J: ILO :>mu u 

SAHPlE TYPE 

RIG TYPE NIA 
BORING TYPE Hand Auger 
SURFACE ELEV. __..8..-7_,.6..,2...,,...,=-_,,,,,,........,,...-----------
DATUM Top of Fire Hydrant 

REMARKS VISUAL CLASSIFICATION 

4.S" Concrete 

SILTY SAND, fine, nonplastic, 
tan brown 

SILTY SAND~onplastic, 
light gray to r . 

note: strong hydrocarbon and 
sewage odor 

Auger Refused @ 7' 

Auger Cuttings B • Block sairple. ~SERGENT HAUSKINS & BECKWITH 
2" O.D. 1.3811 l.D. tube sarrple. - -----'------------
3" 0.0. 2.4211 1.0. tube sarrple. I 8 I CONSULTING GEOTECHNICAL ENGINEERS 
3" 0.0. thin·11alled Shelby tube. -f- PHOENIX· ALBUOUERQUE • SANTA FE 

SALT LAKE CITY • EL PASO • TUCSON 
RENO/SPARKS 



Officers Club - Holloman Air Force Base PROJECT 

JOB NO 
Alamogordo, New Mexico 

E9l ll9l DATE l0/25/91 -
c I : L ::J 

• D II a ...,GI • .... .... ....... 
:J""4 0 .... ::J gt'HE ... 0 o.c I 
O+I C .. I- -IE • r. a • CJI ... 
E" • u 

'" • ti " 
CUit- L+'+'""4 "O \-

r..µ ... • II '.D r...c • D.. .acc • • ... c 
.c ... .µII .c ..... ~ ..... I a u GIGl3 ... 111 a .... ..... ........ Q. ~ 3 GI D.. .... ...... u ....... ,,. ... 
a. Ill CC II • Cll = ~; ~e :::11 .. .0 -4 Cl.:::11 ............. 
QI C DI D II Ill L 0 " L .IJ :J a a 11. c 0-1111 
C•otU. Ull. a: c:l...J (I) (I) 111"1\."IJ C-iU x:oa.c :icnu u 
¥ 0 .... 

.11HI· .. ··.'" ..:llVI 

s 

10 

15 

20 

25 

30 

35 

40 

45 

50 ... . "--* 
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LOG OF TEST BORING NO..._. --=2~ 
Inside of basement 

RIG TYPE N/A 
BORING TYPE Hand Auger 
SURFACE ELEV. -
DATUM Toi! of Fire Hidrant 

REMARKS VISUAL CLASSIFICATION 

4,5" Concrete 
\ 

~SAND, fine, nonplastic, 
k 

Note: strong sewage and 
hydrocarbon odor; could not keep 
hole open. 

Stopped Auger @ l' 



PROJECT Officers Club - Holloman Air Force Base 
Alamogordo, New Mexico 
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LOG OF TEST BORING NO. 
JOB NO •. E91-ll91 DATE l0/24/91 SW side of center line club --._...~-

c :JI 
•o• +I +' 
:J·-t u ~ •-t 0 
O+J Ii 3 II L 0 
::u cui.. 
CL.f.I •"4 ., a. 

.c --t+I • ..c: c u 
+I +I "' •--t n. ··-t 
a. II CCII •O ::n.o 
81 C I 011 L g L .ll :J 
Coot U. Oil.Ct: CJ _J Q.-t u 

0 

...... o..c: I • . Cl .... 
L+l+l-l 'ti .... 
:I cc • .. .... c 
+I DI •:J -l •o 
·11+1 u ....... •·-4 
-l C L:::JI --t•-t .. ..., 
DD IS. C Q.-t II 
I:Oll.0 ::>U'IOU 

RIG TYPE CME-75 
BORING TYPE 6-11211 Hollw Stem Au er 
SURFACE ELEV. __,~7!.Jt...,.___....,,,.,---,------------
DATUM Top of Fire Hydrant . 

REMARKS 

moderately 
firm 

finn 

medium stiff 

VISUAL CLASSIFICATION 

6" Turf 

SILTY SAND, fine. some clay, 
nonplastic to low plasticity, tan 

~101--~--_.,.P+-1......,..4-4-l-'H--+-~-+--i-&--+-~-h 

CLAYEY SAND, fine, trace of 
silt, fine, low to medium 
plasticity, tan 

'-------l-------------------~ 

1------1 .. 

151------1 
1------1 .. 

20--.......... 

251---l 

351------1 

401------1 

45----< 

GROUNO\IATER 
DEPTH Ho.JR I DATE 
6.0 1510 110/24/91 
9.6. 1830 110124/91 

firm 

very firm 

hard 

s 

dense 

SAMPLE TYPE I 

INTERBEDDED SANDY SILT, 
fine, clayey sand, fine, tan 

SILTY SAND, trace of clay, 
nonplastic, tan 

note: dark sand with a strong 
hydrocarbon odor@ 15' 

note: very sharp transition of 
colors @30' 
note: 30' sand is clearly less 
contaminated 

SANDY CLAY, fine, 1/8" gypsum 
granules, low to medium plasticity, 
tanish brown 

Stopped Auger@29' 6" 
Stopped Sampler @ 31' 

AS Auger Cuttings B • Block sample. j~JSERGENT HAUSKINS & BECKWITH 
211 0.0. 1.38" 1.0. tube s~le. - -----''----..,.-----------

U 311 0.0. 2.42" 1.0. tube Salll>le. I 8 I COllSULTJllG GEOTECHNICAL ENGINEERS 
T 311 0.0. thin-~alled Shelby tube. ,- PHOENIX • ALBUOUEROUE • SANTA FE 

SALT LAKE CITY • EL PASO • TUCSON 
RENO/SPARk'.S 



PROJECT Officers <;tub • Holloman Air Force Base 
Page 1 of 1 

LOG OF TEST BORING NO.:;..... _..4'--
w center of center line club in turf E91119i DATE 10/24791 

Alamogordo, New Mexico 
JOB NO. -

~aGI 
GI ot '- ::Tl RIG TYPE CME-15 

~ 
"°'<SI GI +' +' <f-+- BORING TYPE 6-l/211 Hollow Stem Auger 

'"::! .... OM ... e .... 0 o.c: I 
o"" r4 o .... e I/I(. 0 GI OI .... SURFACE ELEV. 98.29 
:::lllflll u ... ·llf~ c Ql<f- 1.....-....... 'ti ... 

TOJ! of Fire H1drant c: I-"" ... Cll GI '-.Cj Cll Q. ::I cc: Q,I Q,I .... c: DATUM 
J:. ....... 111 J:. .... .... Ill .... j:I v ...- QI GIZ .... 1110 
+' .... .... q,. ... Q. 

J 
Q. 3 Cllo.. . ... 11'1...-u .......~ .... 

o.. GI CCIII 

:~ 
6 O<S> GI 0 ~~ ..C'-:::1'1 ....... """' REMARKS VISUAL CLASSIFICATION QI CGI 0 QI Cll ,._ """" '- '- 0 0111(. C0.-1111 

~·r<IJ.. u.o.a: (I) ~-..--o ~-v 1:(..)0.1=1 ::xnu u 
o· - - ·-· 6" Turf 

% ~ 
v -· . 

- CL 
i'.'' 

.., .... ... stiff CIAYEY SILT, fine, low 
I I I :-.' s 11 12 plasticity, tan 
I I I 

~ 9 
5 

I I I - --
~ I I I J "" vv 26 SANDY Sll.T, fine, nonplastic, 

I I I tr I I u 13 moderately tan 
I I 

I ML firm 
I 
I 

~ I 

-10 I 

~ 
- - --

I ., 
~v -~ I 

I firm I 
I 

• 
\ I 
I I 

15 

~ 
Ll. 

,_ -
IU .... ..., very stiff CLAY, fine, high plasticity, dark 

CH brown 

20 /// K"<;: - - ,_ - -
I I I ~ 

v JVIJ JV hard SANDY SILT, fine, some sand, 
I I I low plasticity, dark brown I I I 
Ir I ML I I I 
I I I 
I I I 
1 I I ,.,...,.. - --·-~ 25 
·~ ~ 

v - - 'J hard SILTY CLo\Y, fine, considerable 
gypsum granules, low plasticity, 

~ C'T gray 

-
30 '/// ~ - -~ -·· - "-L 

"" hard CLAYEY Sll.T, gypsum, fine to 
medium, possible plasticity, light 
gray 

35 
Stopped Auger@ 29' 6" 
Stopped Sampler@ 30' 6" 

40 

45 

50 - GROUNDIJATER SAMPLE HPE ~ 
DEPTH HOOR DATE A - Auger cuttings B ·Block s~le. 0ERGENT HAUSKINS & BECKWITH sz 5.5 5.5 10/24/91 s 2" 0.0. 1.3811 J.O. tube s~le. ~ ' 

:i: u - 3" 0.0. 2.42" 1.0. tube sample. 8 CONSULTING GEOTECHNICAL ENGINEERS 9.5 9.5 10/24/91 T • 311 0.0. thin·wal led Shelby tube. - - 0 I OU OUE ~A TA F lA~~h\e ti'-N' ~ PASO lliucso1. 
RENO/SPARKS 



Page 1 of 1 
PROJECT Officers Club - Holloman Air Force Base 

Alamogordo. New Mexico LOGOFTESTBORINGN0~·~5~ 
N.W. side of center line club in turf JOB NO. EU·l~91 DATE 10/24791 

RIG TYPE CME-75 

g 5 

~ 

jl 
+' +' .... 0 
U'l L 0 
c111q. 
QI a. 
j:I u .... 
(l~.g 
~ .... u 

BORING TYPE 6-112" Hollow Stem Auger 
SURFACE ELEV • ......-9...;:;8;.:..:,l;;.;;6:;;.. .......... -.,....,.. __ -----------
DATUM Top of Fire Hydrant 

b:J: I 

t+'+'2 "O ~ 
~CCCII QI ... c 
+iGIGl3 ... 1110 
Ill+' u ...... 111 .... 1---------------------------, 
'"'C'-::11 • ..... llS+' 
OOQIL co .... llS 

4UO...l=I ::xJ>U u 
REMARKS 

very soft 

stiff 

firm 

VISUAL CLASSIFICATION 

2" Grass 4" Turf 

Sil.TY SAND, fine, nonplastic, 
tan 

SANDY CIA.Y, low plasticity, tan 

SILTY CLJ\.Y, low to medium 
plasticity, tan 

-10 
hard SILTY SAND, fine, trace of clay, 

nonplastic, tan 

CL 

CL 

moderately 
firm 

hard 

SANDY CLJ\.Y, interbedded with 
silty .sands, low plasticity, tan to 
dark brown 

CLJ\.YEY SAND, fine, low 
plasticity, tan 

25 r---t-?~7--i~-+ttt--7&--t----t----t---+-"""'7"h-ar~d:------1-,.-CLA=-""."'='y~\Vfl'H====""'"""'s~u.;~r=-,-oc-c-a,....si,....o-na-l------l 

301------1 

40>--~-

451------1 

GROUNOl./ATER SAMPLE TYPE I 

gypsum granules, low to medium 
plasticity, light gray 

Stopped Auger@ 29' 6" 
Sampler Refused @ 30' 10" 

1-D....,l:P,....T:-H---1_H_OO_R__,1--_o_AT_E_-1 A - Auger Cuttings B • Block SilJ11Jle, {gf-~ ERGENT HAUSKINS & BECKWITH 
SZ: 6.0 10/24/91 S • 2" 0.0. 1.3811 1.0. tube sairple. ~ ' . 
~ U • 3" 0.0. 2.42" l .O. tube Slllfl)le. B. CONSULTING GEOTECHNICAL ENGINEERS 
- 9.5 10/2491 T - 3 11 o.o. thin-walled Shelby tube. -,- fAHLOf'l'lke c'ffjJOU\ILQUPEASO.SANlu1:lJN 

RENO/SPARKS 



PROJECT Officers Club - Holloman Air Force Base 
Alamogordo, New Mexico 

Page 1 of 1 

LOG OF TEST BORING NO. 
N.W. side of ool area "----'L-.--1 JOB NO. E91-1191 DATE l0/23/91 

RIG TYPE CME-75 

.c 
~ ~ a. • 
Ill C II 
C-1 U. 

0 

51----1 

151----1 

201------

251----1 

351----1 

401----1 

451----I 

.. 
: 

·. 

•, 

.. 
: 

: 

: 

., 

., 

I 

~ ~ 
.... 0 
II L 0 i g_i.. 
0 u ..... 
:a 11.D 
L.ll :I 
0-4 u 

'li~ 1 eoRtNG TYPE 6-1/2" Hollow Stem Au er 
r~~-S' 'ti ~ SURFACE ELEV. __.~·.=.2::2--------------~ 
J ~ B .~ ·~ 51 ~o:::A:.:.TU:M.:....:====T:;:o:::o::f::::F::i::re=H=d'.'.:'.ra::::n::t=========~ 
•~u t..-411-11-

-1 CL :I •"4•"4 14' 
0 0 IL C 0-4 I :i:oa.o :uiu u 

REMARKS 

firm 

soft to firm 

very firm 

very firm 

firm 

hard 

VISUAL CLASSIFICATION 

SILTY SAND, trace of clay and 
gravel, dark brown 

SILTY SAND, fine, nonplastic, 
light brown 

SH.TY SAND, interbedded with 

SH.TY SAND, fine to medium, 
nonplastic, light brown 

CLAY, with trace of gypsum 
granules, medium plasticity, tan 

Stopped Auger@29' 
Sampler Refused@ 29' 11" 

GROUNDWATER SAMPLE TYPE I 
DEPTH HOUR OATE A • Auger Cuttings 9 • Block sarrple. 'l81'SERGENT HAUSKINS & BECKWITH 
7 S 10/23/91 S • 2" o.o. 1.38" I .D. tube sairple. - -----''-------------::.::...:-

t--::-:-•;:.--+--~~::L:~--< U • 3" 0.0. 2.42 11 1.0. tube sairple. I B CONSULTING CEOTECHNICAL ENGINEERS 
9.5 10/23/91 T • 3 11 0.0. thin·wal led Shelby tube I PHOENIX • ALBUOUEROUE • SANTA FE 

• SALT LAKE CITY • El PASO • TUCSON 
RENO/SPARl:'.S 



Page 1 of 1 
PROJECT 

JOB NO 
Alamogordo, New Mexico 

E91.1191 DATE 10/23/91 
LOG OF TEST BORING NO. 7 
S.W. sideofoool area ........ ~--

.c 

c •D• :J•-t u 
I • L 
Q #Cll • 
:JDl"J-i& r a -.e 

... • II II • • ,.ar,...c 
-i -i W-i I 

\-+' 
OJ: I 

~ .... ...,.si lJ ~ 
:JCCm••ofC 
"' I 113 •-t II D 

RIG TYPE CME-75 
BORING TYPE 6·112" Hollow Stem Auger 
SURFACE ELEV. -=:9='°8.:..5..,5'-:-:=---..,,,,.......,,.......----------
0ATUH Top o.f Fire Hydrant 

"' .... a. • 

D"' C 
:J II II 
CL+' 
•-t# • ........ 
CC II o•• oa. a: 

a. g.3 •n. e e om• o 
•• -i'<t LL 
U> VI m..t\-lJ 

.~~~:JI ~:! =~ t-------,------------------. 
• c .. 
Q.ofl1. 

0 D II L C 0-1.11 
:coa.o :::>cno u 

10 SM 

50-----< .. : : ~: ... ~~--t:'fl-~-----1.,..,_,-r--t-----1 
M ITT ~n 

1-'----i •. 

t----t .. 

REMARKS 

stiff 

moderately 
firm 

hard 

very soft 

VISUAL CLASSIFICATION 

CLAYEY SAND, fine to medium, 
low plasticity, dark brown 

SILTY SAND, fine, occasional 
small gravel, brown 

SILTY SAND, very fine, 
nonplastic, light brown 

151--~~-l--:l.,~:H-l"-l--1L-ff..:...i1~vl--"'"~J__,1--~~1--~......i1--~~-------l-----------------~ 
firm SILTY SAND, fine to medium, 

.. ; 

:=• rT 

r------1 . . : : 
SM 

301-'---l ~ - --

351-----1 

40r-----i 

45t-----I 

hard 

hard 

hard 

occasional gypsum granules 
Note: clay lense@ 15' 6" 

·• 1telv 1-1 /2 • thi,.lr-

CLAYEY SAND, gypsum, 
granules, low to medium plasticity, 
brown 

SILTY SAND, fine to medium, 
trace of clay, nonplastic, light 
brown 

SANDY CLAY, gypsum granules, 
low to medium plasticity, brown 

Stopped Auger@ 29' 6 • 
Stopped Sampler @ 31 • 

sor-~_._ _ _,___,__._ _ _L_ _ __J'--~...L_~...J......~~~---1~~~~-~--~~~-_J 

GROUNO~ATER SAMPLE TYPE I 
DEPTH HOUR DATE A • Auger Cuttings B • Block sample. l~s 1SERGENT HAUSKINS & BECKWITH 

SZ 7 2 0930 10/23/91 S • 2" O.D. 1.3811 1.0. tube sample. - ---~·-'------------
it---:-"'':'---+"'100..:I""'s'-+l~0:<.!/.!:2~3!..</9~1'--l u . 3 11 0.0. 2.42 11 1.0. ti.be sairple. t BI CONSULTING GEOTECHNICAL ENGINEERS 

-~9~.8-~==-...=.==..:..::c...=_....J T • 311 O.D. thin-walled Shelby tube f PHOENIX· ALBUOUEROUE • SANTA FE 
• SALT LAKE CITY • El PASO • TUCSON 

REMO/SPARKS 



Page 1 of 1 

LOG OF TEST BORING NO 8 
PROJECT Officers Club • Holloman Air Force Base 

Alamogordo, New Mexico 
JOB NO. E9l·l191 DATE 10/2S/91 Court ard area next to dinin room ...___.........___, 

c 
ID• 
J·-4 u --i 

~~Ii ·3 
CL.f.I ... 

J: •"44-1. .c .... .... +I 11•"4 a. a. Ill CCII " a 111 cm 01111 L 0 
0•-411. ua. a: CJ .J 

0 

.. 
s 

.. 

' 10 
.. ... 

lSt------1 

201-----.1 

251-----.1 

301-----1 

351-----1 

401-----1 

451-----1 

GROUNDllATER 

I DEPTH HOOR DATE 
I 9.0 1359 10/23/91 
I 9.1 1540 10125191 

JI 
.j.J ... ........ ... 0 a.c I 
laLO II a ... 
c ...... L4'.iJ•"4 'O \. 
II 0. JCCll • ... c 
0 u "'Ill 11::3 ... II 0 .... 14-1 u \.ooi .... 
:n .o •-i CL JI --4•"4 •+i 
L.D J DOIL c D~ • 
0-t (J :CUll.O :)llJU U 

SAMPLE TYPE 

RIG TYPE NA 
BORING TYPE Hand Au er 
SURFACE ELEV. --=9'-"9_...0......_..._ ____ ___,,_...------------------1 
OATUM To of F1re H drant 

REMARKS 

loose 

medium :.tiff 

loose 

soft 

loose 

VISUAL CLASSIFICATION 

3" Concrete 

SILT, fine, low plasticity, tan 

INTERBEDDED DARK Cl.A Y 
WlTII SILTY SAND 

SILTY SAND, fine, nonplastic, 
tan 

CLAYEY SILT, fine, some sand, 
low plasticity, tan 

SILTY SAND, fine, nonplastic, 
tan 

Stopped Sampler/Auger@ 13' 6" 

A • Auger cuttings a • Block sallflle.1~~]'5ERGENT HAUSKINS & BECKWITH 
S - 211 O.D. 1.38 11 l.D. tube s~le. - ------...;'------------
u - 3 11 O,D. 2.42" l.O. tube s~le. I BI CONSULTING GEOTECHNICAL ENGINEERS 
T • 3" 0.0. thln·1ialled Shelby tube I PHOENIX • ALBUCUEROUE • SANTA FE 

• SALT LAKE Cl TY • EL PASO • TUCSON 
RENO/SPARl::S 



PROJECT Officers Club - Holloman Air Force Base 
Alamogordo, New Mexico 

Page 1 of 1 

LOG OF TEST BORING NO--=__, 
JOB NO. '@l-1191 DATE I0/27/91 N.E. of ool area 

J: 
+' .. 
a. Ill 
I C II 
D ·-I b. 

0 

: 

c •o• :J-10 
0..., c 
:J. II 
CL.i.J 

'""'. +' •·" ai: on.a: 

:a +' ..., 
... 0 
WILD 
c: "'" GI Q. 
0 u .... 
:::1111 .0 
L.O :J a .... o 

RIG TYPE CME-75 
BORING TYPE 6~1/2" Hollow Stem Au er 
SURFACE ELEV, __,9"'5::..;i:4:.t:.... ________________ ~ 
OATUH To ofFireH drant 

REMARKS 

stiff 

moderately 
firm 

very soft 

VISUAL CLASSIFICATION 

4" Asphalt 

CLAY, low to medium plasticity, 
light gray 

SILT, fine, low plasticity, light 
brown 

SILTY SAND, fine, trace of clay 

101--~-+...++H-r-i,;o-.,;:.t-<H---9',_t----+__,*'""+-~---h 

moderately 
finn 
L.---~~-1--~~~~~----------1 

20>------l 

25~---< 

351---__, 

401-----< 

451---__, 

GROUNO\IATER 
DEPTH HOUR DATE 

5.2 1300 10/22/91 
9.3 1500 10/22/91 

finn 

very finn 

hard 

hard 

hard 

SAMPLE TYPE I 

JNTERBEDDED SILTY SAND & 
CLAY, low plasticity, light brown 
to dark brown 

INTERBEDDEDSILTYSAND 
AND CLAY, low plasticity, light 
brown to dark brown 

SILTY SAND, fine to medium, 
occasional small gypsum granules, 
brown 

SILTY SAND, fine to medium, 
occasional gypsum granules, trace of 
clay, light brown 

CLAY, fme, considerable gypsum 
grains, low to medium plasticity, 
brown 

Stopped Auger@ 29' 6" 
Stopped Sampler@ 31' 

A • Auger Cuttings B · Block sa~le. l[f]# 1SERGENT, HAUSKINS & BECKWITH 
S • 2" 0.0. 1.38" l .D. tube sal!l)le. -
U • 3" 0.0. 2.42 11 1.0. tube salJllle. f BI CONSULTING GEOTECHNICAL ENGINEERS 
T • 3" 0 0 thin·walled Shelby tube f PHOENIX • ALBUOUERCUE • SANTA FE 

• • ' SALT LAKE CITY • EL PASO • TUCSON 
RENO/SPARKS 

-------- - -··-----·- ·- -



HTRW DRILLING LOG 
1.CDllll'N«NAM£ 2. ORll..I, sUSCON11UCTOR 

c,,p...o\JtJp...J.+nJ'lt. Ttr<.rilVOLOC.'r '-IA"· ~\.t" L 1>.~IJ i.- €'N VXA.oA.IMC-.v-r ~<.. 
•.LOCATION 

/ 
0 ,:'FrC~fL~ c1_,__ U/3. - H•U ....... 04,V A4"i!' AJ.M. 

s. tw.1S Ol'·DRUJIA ii. MAHUFAC1VJIEll"$ l:lUIGHATlON OF CAll.L 

DoN K.T'fZ. SA.Jr 5 F~ L rtVG,, F-10 

1a, OAT& STARTED 

~ -=1- Joo\ J't IZ.. c. H I 'Vi ' 
15. OEPTM GROUNOWA l1!A·ENCOUH1V1£1> 

...._CJ.!'- lo' 

I II. OATECOMl'l.Et'UJ 

;i._ ~ M ... " • .1-1 f~ 'i ~ 

Iii. DEP'TH TO WATER AND ELAMEO TIME~ OllllJ,INQ COlolPl.ETiD 

II. 8' / """' /a .. ,.. r'l'T( 

1·L aeOTE~IC.ll. ~w DISl\JABED UNOIS'l\IAllED I ''· TOTAL HUM8ER °"CORE eoxu 
WD f\) c 

l-20 __ .~_'"'Pu:S-F-FOA;.,:,...,Q(l!M,;;-;._ICAl.-....;;-.»W...;,.._.-Y;..SIS_-! ___ voc: _____ r-__ 1.1_e_TA_l_S __ _, __ o_T>i_E_R'"'IS ... l'E....-C._ll'Yl_..-i ...... o_TH __ ER;.;..;;IS-"-E-C_FYl ....... _..,_10 .. THER~--'$-l'-'E•CIFY--•-<l 21. TOTALCOAE 

f-4.5-fS' I IReCOVERY 

LOCA TlON SKETCH/COMMENTS SCALE: 

ENG FORM 5056-R. AUG 94 
!Proponent: CECW-cGJ 



HTRW DRILLING LOG (CONTINUATIONSHEET) 

~ 1'08 -...ll'lJ) '35 - S:S 5':f- OI <!.I_" 6 
Ftc.W - S •'t . C.( - Dooo ~ So A.J 

'"' 

s: I t-y J; :~, ~ci. .... J.( 5"") 
"Z.. -i; Cl.. "' ( t 0 'r I:. -:r / "-.) 

'3 
~c.. .... J. q,,,~,.. 

~~ f'S"'~ '-"--..,-1:~ '..J., o.>pp 
1.-\ r <-~u:.~c.. • 

~M.)) v-7 IA..-~lw) 

' 
c. ~'t ~ .. l -s • 

6 s~~ (SM.)> c (0 yr( t;/'-1)) 

\,..- .· t"" j )'f',. ............. 
"'.J .... l c:~ 

o.'J..ff"" + 
I<!' 

( <t bcco-:..,j ....... c.+ 
19 SL 

-si~ 5 °"""' $14 J J,...._, <. 

...,.eo::.+1 j ... ~yt"r ~(~ 

&.<,o oJJe .. S 

""·"" .. C"-..61~. 
I<.. 

Sa.-J) ~/ ~.·H- (SMJ I 
t 1-

0 ·1-rr··--
SH=/o- "t.3 

] '"~/ (5Y '-II) """""''°'- "7... 'l l'l..'f·IS° 

J7 

PROJECT l-l•·LL$,..,.l'\-N ~ f'=B. 
o S w~D3S'-S.S- -<?..e'1'1!3'0, Ar oici= ,.,.,,:. t:..L.._, HOLE NO. 

k"'-' -o 1 ENG FORM 5056A-R. AUG 94 
(Proponent: CECW-EGJ 



HTRW DRILLING LOG 
. ·· 1. Cl:JjMJIW'f NAM& Z. MIU..SIJll~ 

(:it ~\JW~~ll'~ TC:C."f\.10(.0G 'r r,vr. ~...- L. l'tYAI ~ €N V.r~oAIMCZ"WT !'\(.. 

L iu.MEOF DRLLEll J. WlllJF~ OESIClHATQf 01' DR~ 

Do.N J<rtz.51o.JT5 FA:rL..rN~ F-10 

7. SIZUANO T\'PUOF llflUJN(l I .. HOl.£1.CCATIOH 
.AHD IWl'UN!l SO\llPUiNr 11-A~~,,-~l-l~<.A--"""-..,-/-,,-v-:-r.,,:------t ~ ce!" "'1.14 P 

20. SAU~ l'QFI ~EMICJI. NIAl.YSIS 

I~. S'- l'I 
I 
I 

ID. DATE; STMTED 

")o Ao\11rct.t..H <1T' I 11. OATi CCUPl_CTED 

"l• """ll C.H l1., <. 
1$. DEl'l\4QROUNOWA1'£1' ~tVIED 

-.B.~<' 
11. DEl'lH TO WA.TEA A.HO EWSED TIME N'IU. CFllUJNG COMPU'ml 

Io, o I ._ I Ao.-, ('t'' 

VNOIS'TURBED 

QlHER ISPECIF\'l I OTHE11 (Sl'EC:NJ I OlllEll ISl'Ecu:Yl I 21. TOT AL c::RE 

I I l AEC::VC!'!'I' 

1-zz. __ clSl'OS __ mo __ N_OF_Ha.E_.,._ ____ -l' __ IACl __ Kl_"IU.E_·_o_-il_ ... _ON_IT_oR ... INQ~-w_eu....;-+_o._. lll..;.'..;.El'l..;...;.IS_P..;:E..;.C_lFVl_.;.-tt %1. SlllNA.TUP.E OF NSPEC':'CR ~ 

I '-.,,( IC. t;, 5T"un,tt.VS•rV ~ ...... 

LOCATION SKETCH/COMMENTS SCAL!:: 

PROJECT 
DI'\<.""' - '-ff- 'I<./- Douo~ ~ Do 8 1.A..11'\- I) '3 ~- S5 < 1- - r<.c::-~ cl). Q 

. I HOLE NO. 
0C.LUf3. M.'-'-'-O?.... 

ENG FORM 5056-R, AUG 94 
(Proponenr. CECW--tG) 



HTRW DRILLING LOG (CONTINUATION SHEET) 

PROJ6CT t>o 9 ""'°''t> '?.S • s ~ S":f- • 0 1 C.LV~ INS!' ECTOR 
. c.-..('{". OP\C.IW -'{ - "1-.Dooo~ l. S. ST'c!vc!M~ ""°' 

El.EV, DEP'nt DUC-TlOlf OF MATiRW.S m.11 $CllE(HHG GlotiCll SAMPUi 
llESll'IJ Cll CDRUOXHO. la! lb! lei 

'* lot 

rtv GC> 1..~ .... r:rt.. '-

:2.. 

'"!> s i 1-fy s._..t.,~i""~ (SM) 
l.( U'=>h ~ -t.-...... (.1 o '(rt S/'{) ~.a PP""" 

5 

' 
-=i. 

g sil1 · 
~~/s-.. (SMJ {........_ o.o PP"' 

'T (1- '(a.. 1-/ <.{ \ ..... ./ c.+. 
Io 

t 1 

VC.Y'l. .(':,..<. .,: 1+1. -;c......,.,$){?M) 
j ... I <!_ 'rl./1), 1.-Vtt ' 

I') e-ro-- i;: ... c. 'So...A.P.. ......... J. 
c.t ... y,,, ....... J(,J '--/ 

y p '>...._.......,. c:..f Y 5'-, I ~ 
• ~- J 

!;:...,,<.. s- .(Sp)J 
(s Y 1 It) 10."Z.. f 

PROJECT 1- - r:;,....~ • Al OFFrc~ ~.!. ~ '- u a. 
l\C..""" -'{S-'l - pooo~ - Oo 6 - ......, 

ENG FORM 5056A-R. AUG 94 

~L~ 

UWUNO. 

" 

~~~~~ 
..... "1~;.i ,;. 

ILOWCCllMT 

Ill 

~ 

1 , .., 
I~ 

':2.. '1 
6.S/'f" 

HOLE NO. 
,.... \.V - 0 

HOUi NUMllEA 

VJ·o-:t.. 
SHEET SHEETS 

:1... OF~ 
REMAAl<S 

'"' 

.sz 

l 8 ,1 I C<.0'-'..._7 

st,·~ o~<t-. 

{Proponent: CECW-EGJ 



HTRW DRILLING LOG 
--1-.1.C:C-NtfN~ . 2. DRIU. suaCOHTfU,C'roR 

c::.Jl,.D\,IAI J>V l'\'f'V'lt. Tc<. !'INC'-0 G " ,_ ._;r. ~""" L ....... w IE" ~IV v:r~ o~Mf;WT l'\L 
4. LQClo TIQH I 

ofFrCc;/L'!> Ct... IJ/3 - f-101..1..-.-..v A~ A)M. 

5.""4CIFDRUDI I. MAHUFACnlR~ DESIGNATrlHOl'ORIU. 
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S. HAM& Qfl ORI.I.ER I. Ju.HUF~ DESICHATION OF OAllL 

Dof\J i<rrz !>AJI s. F~ 1.. rN (. F-1 a 
7. SUSAN> 'l'V1'£I Qfl CRWl«l 1_._...,.._,.,-...,...----,.------t L HOU!. LOCATION 
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Ill D~™ TO WATER AHOEl.N'SED TIMiAFialDRIUJNG COMl'lE'raD 
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BEAVER ENGINEERING, INC. 
7378 COCKRILL BEND BL VD 

NASHVILLE, TN 37209 
•1.l-31G.a12' 

e-mail: DATAGBEAVERENGINl::ERING.COM 

DETERMINATION OF PHYSICAL PROPERTIES OF SOILS 

VOLUME WEIGHT 

Va AIR 
Vv 

Vw WATER Ww 

Vs ws 

Va '* VOLUMETRIC AIR, Volume of Air W =TOTAL SAMPLE WEIGHT 
Vw =VOLUMETRIC WATER , Volume of Water 
Vs = Volume of Solids 
Vv = VOiume of voids 

Ww = Weight of Water 
Ws = Weight of Soilds 

POROSITY"' Ratio of volume of voids to the total volume M of a given mass, Vv IV 

SAMPLE IDENTIFICATION AND TEST RES UL TS 

DATE FEBRUARY 25, 2004 

PROJECT NUMBER 
PROJECT 
LOCATION OF SAMPLE 
TYPE SAMPLE 
SOIL TYPE AND COLOR 
DESCRIPTION 

LENGTH 

WEIGHT 

MOISTURE 

SPECIFIC GRAVITY 

VOLUMETRIC AIR 

04-4653 
El.AB OF TENNESSEE 
SS57-GB-0~4.S 

SHELBY TUBE 

SANO, VERY PALE BROWN 

12.816cm 
958.5 grams 

5.3% 

VOLUMETRIC WArER CONTENT 
TOTAL SOIL POROSITY 
SOIL BULK DRY DENSITY 

----... ___ _ 

0.244 cm3 alrlcm3 ~K 

0,092 cm3 H2olcm3 •oil 

0.336 cm3/cm3 soil 

108.3 pef. 

1. 73 g so1Vcm3 soil 

w 
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CLIENT 

PROJECT 

LOCATION 

DESCRIPTION 

TYPE SAMPLE 

BEAVER ENGINEERING. INC. 

7378 COCKRILL BEND BLVD. 

NASHVILLE, TENNESSEE 37209 

615-360-8124 

ELAB OF TENNESSEE 

ELAB OF TENNESEE 

TEST Dt:St.;HIPTION: 

MOISTURE, ASH Bi Organlo Miitttr 

ASTM D 2974 

SAND, VERY PALE BROWN 

SHELBY TUBE 

MOISTURE, AS PERCENT OF AS RECEIVeO 

MOISTURE AS PERCENT OF OVEN DRIED MASS 

ORGANIC MATTER, ASTM 02974 

FRACTIONAL ORGANIC CARBON,(ORGANIC MATTER/1 .72) 

----- - - ·--·· 

PROJ. NO. 

5.0% 
5.3% 

2 .2% 

1.3% 

PAGE 03 

04-4653 
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BEAVER ENGINEERING, INC. 
7378 COCKRILL BEND BLVD 

NASHVILLE, TN 37209 
t1'-:SH.a124 

a-ma~: OATA(;BEAVERENGINEERING.COM 

DETERMINATION OF PHYSICAL PROPERTIES OF SOILS 

VOLUME 

Va AIR 
Vv 

Vw WATER 

Vs 

Va =VOLUMETRIC AIR, Volume Of Air 
Vw "VOLUMETRIC WATER, Volume of Water 
Vs = Volume of Solids 
Vv = Volume of volds 

WEIGHT 

Ww 

Ws 

W • TOTAL SAMPLE WEIGHT 
Ww ., Weight of Water 
Ws = Weight of Soilds 

POROSITY= Ratio of volume of voids to the total volume M of a given mass, Vv Iv 

SAMPLE IDENTIFICATION AND TEST RESULTS 

DA TE FEBRUARY 25. 2004 

PROJECT NUMBER 
PROJECT 
LOCATION OF SAMPLE 
TYPE. SAMPLE 
SOIL TYPE AND COLOR 
DESCRIPTION 

LENGTH 

WEIGHT 

MOISTURE 

SPECIFIC GRAVITY 

VOLUMETRIC AIR 

04-4653 
ELA6 OF TENNESSEE 
SS57 -SV01 ·ST ·2-4 
SHELBY TUBE 

SAND, VERY PALE BROWN 

12.825 cm 
958.9 grams 

18.8% 

VOLUMETRIC WATER CONTENT 
TOT AL SOIL POROSITY 
SOIL BULK DRY DENSITY 

--- - -- --- -

2.67 

0.138 cm3 lllr/crn3 ~oJ 

0.288 cm3 H2o/cm3 soM 

0,426 CIT13/Cl'!IJ ~Oil 

95.6 pd. 

1.53 9 ""iVc:m3 soil 

w 
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CU ENT 

PROJECT 

LOCATION 

DESCRll"TION 

TYPE SAMPLE 

BEAVER ENGINEERING, INC. 

7378 COCKRILL BEND BLVO. 

NASHVILLE, TENNESSEE 37209 

616-360-8124 

ELAB OF TENNESSEE 

ELAB OF TENNESEE 

TEST DESt.;Hll' 1 ION: 
MOISTURE, ASH & Otganlc Matter 

ASTM 0 2974 

5857-S\/01-ST-2.4 

SANO, VERY PALE BROWN 

SHELBY TUBE 

MOISTURE. A!'l PF~CENT OF AS RECEIVED 

MOISTURE AS PERCENT OF OVEN DRIED MASS 

ORGANIC MATTER, ASTM 02974 

i 
FRACTIONAL ORGANIC CARBON,(ORGANIC MATTER/1 .72) 

PROJ. NO. 

15.8% 
18 .8% 

2.7o/o 

1.6% 

PAGE 05 

04-4653 
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BEAVER ENGINEERING, INC. 
7378 COCKRILL BEND BLVD 

NASHVILLE, TN 37209 
s11.3cu.a 12' 

HnilA: OATA@BfAVERENGJNEERING.COM 

DETERMINATION OF PHYSICAL PROPERTIES OF SOILS 

VOLUME 

Va AIR 
Vv 

Vw WATER 

Vs 

Va = VOLUMETRIC AIR. Volume of Air 
Vw =VOLUMETRIC WATER, Volume of Water 
Vs= Volume of Solids 
Vv = Volumf:I of vold.s 

WEIGHT 

Ww 

Ws 

W :a TOTAL SAMPLE WEIGHT 
Ww 11 Weight of Water 
Ws =Weight of Soilds 

POROSITY = Ratio of volume of voids to the total volume M of a given mass, Vv IV 

SAMPLE IDENTIFf CATION AND TEST RES UL TS 

DATE FEBRUARY 25. 2004 

PROJECT NUMBER 
PROJECT 
LOCATION OF SAMPLE 
TYPE SAMPLE 

04-4653 
ELAB OF TENNESSEE 
SS57-SV01 -ST·7·9 
SHELBY TUBE 

SOIL TYPE AND COLOR 
DESCRIPTION SAND, LIGHT YELLOWISH BROWN 

LENGTH 

WEIGHT 
MOISTURE 

12.961 cm 
979.7 grams 

15.8% 

SPECIFIC GRAVITY 

VOLUMETRIC AIR 
VOLUMETRIC WATER CONTENT 
TOTAL SOIL POROSITY 
SOIL BULK DRY DENSITY 

-·--·-·-- ·- -- - ·-- - --

2.63 

0. 142 cm3 air/cm3 soi 

0.252 cm3 H2c:Vcm3 •o~ 

0.394 cm3Jcm3 soil 

99.5 pcf. 

1.59 9 $OiVcm3 $Oil 

w 



02/25/2004 09:35 3508149 BEAUER ENGINEERING 

CLIENT 

PROJECT 

LOCATION 

DESCRIPTION 

TYPE SAMPLE 

BEAVER ENGINEERING, INC. 

7379 COCKRILL. SEND BLVD. 
NASHVILLE, TENNESSEE 37209 

615-350-8124 

ELAB OF TENNESSEE 

ELAB OF TENNESEE 

11;:. 1 ui:SCRIPTION: 

MOISTURE, ASH & Organic Mauer 

ASTM D 2974 

:S:Sl57-3VO 1·ST·7-8 

SAND, LIGHT YELLOWISH BROWN 

SHELBY TUBE 

MOISTURE, AS PERCENT OF AS RECEIVED 

MOISTURE AS PERCENT OF OVEN DRIED MASS 

ORGANIC MATTER. ASTM 02974 

FRACTIONAL ORGANIC CARBON,(OAGANIC MATTER/1.721 

PROJ. NO. 

13.7% 

15.8% 

2.1% 

1.2% 

PAGE 07 
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BEAVER ENGINEERING, INC. 
7378 COCKRILL BEND BLVD 

NASHVILLE, TN 37209 
l15..l40.t12' 

e-mail: ClATA@BEAVERENGINEERING.COM 

DETERMINATION OF PHYSICAL PROPERTIES OF SOILS 

VOLUME 
WEIGHT 

Va AIR 
Vv 

vw WATER Ww 

Vs 
Ws 

Va ::: VOLUMETRIC AIR, Volume of Air 
Vw =VOLUMETRIC WATER. Volume of Water 
Vs ;; Volume of Solids 

W =TOTAL SAMPLE WEIGHT 
Ww = Weight of Water 

Vv • Volume of voids 
Ws =Weight of Soilds 

POROSITY = Ratio of volume of voids to the total volume (\I) of a given mass, Vv J V 

SAMPLE IDENTIFICATION AND TEST RESULTS 

DATE FEBRUARY 25, 2004 

PROJECT NUMBER 
PROJECT 
LOCATION OF SAMPLE 
TYPE SAMPLE 
SOIL TYPE AND COLOR 
DESCRIPTION 

LENGTH 

WEIGHT 

MOISTURE 

SPECIFIC GRAVITY 

04-4653 
ELAB OF TENNESSEE 
SS57-SV02·ST·2·4 
SHELBY TUBE 

SANO, LIGHT YELLOWISH BROWN 

11 .808 cm 
883.3 grams 

11.6% 

2.68 

i VOLUMETRIC AIR ,. 0.190 cm3 •lr/cmJ «>U 

0.192 cm3 H20/cm3 eoU 

0,382 cm3Jcm3 soil 

103.4 pc1 

/' VOLUMETRIC WATER CONTENT 
L TOT AL SOIL POROSITY 
i: SOIL BULK DRY DENSITY 

1. 6 6 9 aolVcm3 •oil 

- · - - ·- - - - ·- - · ·- - - -- - - · 

w 



02/25/2004 09:35 3508149 BEAL£R ENGit-EERING 

CLIENT 

PROJECT 

LOCATION 

DESCRIPTION 

TYPE SAMPLE 

BEAVER ENGINEERING, INC, 

7378 COCKRILL BEND BLVD. 

NASHVILLE, TENNESSEE 37209 

615-350-8124 

ELAB OF TENNESSEE 

ELAB OF TENNESEE 

TEST DESCRIPTION: 

MOISTURE, ASH & Organic Matter 

ASTM D 2974 

SAND, LIGHT YEl.LOWl:SH BROWN 

SHELBY TUBE 

MOISTURE, AS PERCENT OF AS RECEIVED 

MOISTURE AS PERCENT OF OVEN DRIED MASS 

ORGANIC MATTER, ASTM 02974 

F~CTIONAL ORGANIC CARBON,(ORGANIC MATTER/1.72) 

PROJ. NO. 

10.4% 

11.6% 

1.2'Yo 

0.7% 

- -- --· -- -- - ·- -

PAGE 09 
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BEAVER ENGINEERINGt INC. 
7378 COCKRILL BEND BLVD 

NASHVILLE, TN 37209 
115-350-1124 

t -m.all: OATAQBEA\IERENGINEERING.COM 

DETERMINATION OF PHYSICAL PROPERTIES OF SOILS 

VOLUME 
WEIGHT 

Va AIR 
Vv 

Vw WATER Ww 

Vs 
Ws 

Va= VOLUMETRIC AJR, Volume of Air w =TOTAL SAMPLE WEIGHT 
Vw =VOLUMETRIC WATER, Volume of Water Ww,. Weight of Water 
Vs"' Volume of Solids Ws = Weight or Soilds 
Vv • Volume of voids 

POROSITY ::: Ratio of volume of voids to the total volume M of a gJven mass, Vv IV 

SAMPLE IDENTIFICATION AND TEST RESULTS 

DATE FEBRUARY 25, 2004 

PROJECT NUMBER 
PROJECT 
LOCATION OF SAMPLE 
TYPE SAMPLE 

04-4653 
ELAB OF TENNESSEE 
SS57-SV02·ST-7-9 
SHELBY TUBE 

SOIL TYPE AND COLOR 
DESCRIPTION SAND, LIGHT YELLOWISH BROWN 

LENGTH 
WEIGHT 

MOISTURE 

SPECIFIC GRAVITY 

VOLUMETRIC AIR 

12.838 cm 
966.9 grams 

16.1% 

VOLUMETRIC WATER CONTENT 
TOTAL SOIL POROSITY 
SOIL BULK DRY DENSITY 

- - -- - - · - - · ·- · --

2.64 

0, 152 cm3 alr/Cll)J •oh 

0.253 crn3 H2o/cm3 aoil 

0.405 cm31cmJ soij 

98.1 pct. 

1.57 g •oiVcm3 sell 

w 
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CLIENT 

PROJECT 

LOCATION 

DESCRIPTION 

TYPE SAMPLE 

BEAVER ENGINEERING. INC. 

7378 COCKRILL BEND BLVD. 

NASHVILLE, TENNESSEE 37209 

e 1 s-3so-a124 

ELAB OF TENNESSEE 

!:LAB OF TENNESEE 

1~1 DESCRIPTION: 

MOISTURE. ASH St Organlo Matt•r 

ASTM 0 2974 

3357-SV02-ST-7·9 

SAND, LIGHT YELLOWISH BflOWN 

SHELBY TUBE 

MOISTURE, AS PERCENT OF AS RECEIVED 

MOISTURE AS PERCENT OF OVEN DRIED MASS 

ORGANIC MATTER, ASTM 02974 

FRACTIONAL ORGANIC CARBON,{ORGANIC MA TTEA/1 . 72) 

PROJ. NO . 

13 .9% 

16. 1 % 

1.1 % 

0.6% 

PAGE 11 
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BEAVER ENGINEERING, INC. 
7378 COCKRILL BEND BLVD 

NASHVILLE, iN 37209 
G15..Ua.a1J.4 

e-mel: DATAC!IBEAVERENGINEERlNG.COM 

DETERMINATION OF PHYSICAL PROPERTIES OF SOILS 

VOLUME 

Va AIR 
Vv 

Vw WATER 

Vs 

Va "' VOLUMETRIC AlR, Volume of Air 
Vw =VOLUMETRIC WATER , Volume of Water 
Vs= Volume of Solids 
Vv ., Volume of voids 

WEIGHT 

Ww 

Ws 

W" TOTAL SAMPLE WEIGHT 
Ww = Weight of Water 
Ws = Weight of Solids 

POROSITY"' Ratio of volume of voids to the total volume M of a given mass, Vv IV 

SAMPLE IDENTIFICATION AND TEST RESULTS 

DATE FEBRUARY 25, 2004 

PROJECT NUMBER 
PROJECT 
LOCATION OF SAMPLE 
TYPE SAMPLE 
SOIL TYPE AND COLOR 
DESCRIPTION 

LENGTH 
WEIGHT 

MOISTURE 

SPECIFIC GRAVITY 

VOLUMETRIC AIR 

04-4653 
ELAB OF TENNESSEE 
SS57-SV03·ST·2·4 
SHELBY TUBE 

SANO, VERY PALE BROWN 

12.575 cm 
887.4 grams 

17.3% 

VOLUMETRIC WATER CONTENT 
TOTAL SOIL POROSITY 
SOIL BULK DRY DENSITY 

2.62 

0.183 cm3 airlem3 soil 

0.255 cm3 H2olem:i •oK 

0.438 cm3/cm3 soil 

92.0 pcf. 

1.47 g so1Vcm3 sou 

w 
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CU ENT 

PROJECT 

LOCATION 

DESCRIPTION 

TYPE SAMPLE 

BEAVER ENGINEERING, INC. 

7378 COCKRILL BEND BLVD. 
NASHVILLE, TENNESSEE 3720S 

615·350·8124 

ElAB OF TENNESSEE 

ELAS OF TENNESEE 

TEST DESCRIPTION: 

MOISTURE, ASH & Organic Matter 

ASTM D 2974 

SS57-SV03·6T·2·4 

SANO, VERY PALE BROWN 

SHELBY TUBE 

MOISTURE. AS PERCENT OF AS RECEIVED 
MOISTURE AS PERCENT OF OVEN DRIED MASS 

ORGANIC MATTER, ASTM 02974 

rRACTIONAL OAGANIC CARBON,(ORGANIC MATTER/1.72) 

PROJ. NO. 

14.8% 
17 .3% 

1 .3% 

0.8% 

PAGE 13 

04·4653 
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BEAVER ENGINEERING, JNC. 
7378 COCKRILL BEND BLVD 

NASHVILLE, TN 37209 
111~1M124 

11-m1it OATA@BEAVERENGINEERING.COM 

DETERMINATION OF PHYSICAL PROPERTIES OF SOILS 

VOLUME 

Va AIR 
Vv 

vw WATER 

Vs 

Va., VOLUMETRIC AIR, Volume of Alr 
Vw =VOLUMETRIC WATER, Volume of Water 
Vs • Volume of Solids 
Vv = Volume of voids 

WEIGHT 

Ww 

Ws 

W a TOTAL SAMPLE WEIGHT 
Ww = Weight of Water 
Ws = Weight of Solids 

POROSITY = Ratio of volume of voids to the total volume M of a given mass. Vv I V 

SAMPLE IDENTIFICATION AND TEST RESULTS 

DATE FEBRUARY 25, 2004 

PROJECT NUMBER 
PROJECT 
LOCATION OF SAMPLE 
TYPE SAMPLE 
SOIL TYPE AND COLOR 
DESCRIPTION 

LENGTH 

WEIGHT 

MOISTURE 

SPECIFIC GRAVITY 

VOLUMETRIC AIR. 

04-4653 
ELAB OF TENNESSEE 
SS57-SV03·ST·7-9 
SHELBY TUBE 

SANO, STRONG BROWN 

16.491 cm 
1253.4 gntms 

2.9% 

VOLUMETRIC WATER CONTENT 
TOTAL SOIL POROSITY 
SOIL BULK DRY DENSITY 

2J.l1 

0.233 em3 alr/cm3 soil 

0.054 cm:l H2o/cm3 soU 

0.287 cm3/cm3ioll 

116.1 pcf. 

1. 8 6 ll so1Vcm3 soi 

w 
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CLIENT 

PROJECT 

LOCATION 

DESCRIPTION 

TYPE SAMPLE 

BEAVER ENQlNEERINQ. INC. 

7378 COCKRILL BEND BLVD. 

NASHVILLE, TENNESSEE 37209 
61 !;i-350-8124 

ELAB OF TENNESSEE 

ELAB OF TENNESEE 

TEST DESCRIPTION: 

MOISTURE, ASH & Organic Matter 

ASTM D 2974 

SS57~V03-ST-7-D 

SAND, STRONG BROWN 

SHELBY TUBE 

MOISTURE, AS PERCENT OF AS RliCEIVED 

MOISTURE AS PERCENT OF OVEN DRIED MASS 

ORGANIC MATIER, ASTM 02974 

FRACTIONAL ORGANIC CARBON,(ORGANIC MATTER/1.72) 

PROJ. NO. 

2. 7o/o 
2.9% 

1.8% 

1.1% 

PAGE 15 

04-4653 
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Sl·SCREEN-91576 

SCROLL 
DOWN 

TO "END" 

[ END J 

RESULTS SHEET 

RISK·BASED SOIL CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk-based Final 
exposure exposure indoor Soil indoor 

soil soil exposure saturation exposure 
cone:.. cone., soil cone., soil 

carcinogen noncarcinogen cone.. c... cone .. 
~g) _(µg~ (µ!J)l<g) ()iglki!L __ (µgl'k_J!l 

c NA J 1.55E+08 I 1.SSE+08 I 6.95E+05 I NOC I 

INCREMENT AL RISK CALCULATIONS: 

Incremental 
risk from 

vapor 
intrusion to 

Hazard 
quotient 

from vapor 
in1rusion IO 

indoor air, indoor air, 
carcinogen non carcinogen 
(uniUess) (unilless) 

L - N-,;- T NA -:i 

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 unhy and do nol 1epresenl actual values. 
MESSAGE: Riski\iQ or risk·based soil concentration is based on a route-to-route extrapolation. 

1of1 



SL·SCAEEN-67641 

SCROLL 
DOWN 

TO "END" 

l END I 

RESULTS SHEET 

RISK-BASED SOIL CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk-based Final 
exposure exposure indoor Soil indoor 

soil soil eJCpOSUre saturation exposure 
cone., cone., soil cone., soil 

carcinogen noncarcinogen cone., C"" cone., 

~ -~- -~- (!'9ll<fil - ~/kg) 

1-u NA I 1.21E+07 l 1.21E+07 I 1.27E+08 I 1.21E+07 I 

INCREMENT AL RISK CALCULATIONS: 

lncremenlal 
risk from 

vapor 
inlrusion to 
indoor air, 

Hazard 
quotient 

from vapor 
inlrusion to 
indoor air, 

carcinogen noncarcinogen 
(uni~essJ (uniUess) 

I NA I NA I 

MESSAGE AND ERROR SUMMARY saow: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on tile INTERCALCS worksheet ate based on unity and do not represent actual values. 
MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation. 

1of1 



SL-SCREEN-205992 

RESULTS SHEET 

RISK-BASED SOIL CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk·based Final 
exposure exposure indoor Soil indoor 

soil soil exposure saturation exposure 
cone., cone., soil cone., soil 

carcinogen nonca.Jcinogen cone., c.,. cone., 
(µglkg) {µg/kg) (µgi1<g) (µg/kg) (µg/kg) 

INCREMENT Al RISK CALCULATIONS: 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

ca.Jcinogen noncarcinogen 
(uniUess) (unitess) 

I 1.79E+09 I NA I 1.79E+09 I 1.65E+04 I NOC I I NA I NA I 

SCROLL 
DOWN 

TO "END" 

I ENO l 

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. 
MESSAGE: Risk/HQ or risk-based soil concentration is based on a rou1e-to-route ex1rapolation. 

1Of1 



SL·SCREEN-75150 

EEN·218019 

SCROLL 
DOWN 

TO"END" 

[~o l 

RESULTS SHEET 

RISK-BASED SOIL CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk-based Final 
exposure exposure incioor Soil indoor 

soil soil exposure saw ration exposure 
cone., cone., soil cone.. soil 

carcinogen noncarcinogen cone., c.. cone., 
(µglkg) (µglkg) (µglkg) ~g) (µglkg) 

[ NA -r:TifE+Os I 2.11E+OQiiE+OS I 2.11E+05 I 

INCREMENT Al RISK CALCULATIONS: 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 

Hazard 
quotient 

from vapor 
intrusion 1o 
indoor al1, 

carcinogen noncarcinogen 
(unlUess) (unldess) 

~- T--NA-J 

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. 

1Of1 



SL-SCREEN·216019 

SCROLL 
DOWN 

~ 

IE~ 

RESULTS SHEET 

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENT Al RISK CALCULATIONS: 

Indoor Indoor Risk-based Final 
exposure exposure indoor Soil indoor 

soil soil exposure saturation exposure 
cone., cone., soil cone., soil 

carcinogen noncarcinogen cone., c.,. cone., 
(µQll<g) (P!l'1<g) (ugikg) (µg/lq/) (µglkg) 

Incremental Hazard 
risk from quotient 

wpor from vapor 
intrusion to inb'usion to 
indoor air, indoor air, 
carcincgen noncarcinogen 
(unitless) (uniUess) 

I 5.74E+10 I NA I 5.74E+10 I 2.51E+04 I NOC I , - NA I NA I 
MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on lhe INTERCALCS worksheet are based on unity and do not represent actual values. 
MESSAGE: Aisl<IHQ or risk-based soil concentration is based on a route-lo-route extrapolation. 

10(1 
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SL-SCREEN-100414 

RESULTS SHEET 

RISK·BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 

Indoor Indoor Risk·based Final 
exposure exposure indoor soil indoor 

soil soil exposure saturation exposure 
cone., cone., soil oonc., soil 

carcinogen noncarcinogen cone.. C,,. cone., 
(pglkg) !µqlkg) (f!9'1<Q) (µg/!Cg) (µgtkg) 

risk from quotient 
vapor from vapor 

inlrusion to intrusion to 
indoor air, indoor air, 
carcinogen noncarcinogen 
(uniUess} (uni~ess) 

I 2.65E+07 I 1.04E+07 I 1.04E+07 I Ei.38E+05 I 6.38E+05 I I NA l NA I 

SCROLL 
DOWN 

~ 

~DI 

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

1of1 



SL-SCREEN-11054.:l 

SCROLL 
DOWN 

~ 

[ END I 

RESULTS SHEET 

RISK-BASED SOIL CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk-based Final 
exposure exposure indoor Soll indoor 

soil soil exposure saturation exposure 
cone., cone., soil cone_, soil 

carcinogen noncarcinogen cone_, c,.. cone_, 
{p{Jlkgl___ {p{Jlkg) ~/kg) (/lgilcg) (µglkg) 

C~NA I 5.29E+03 I 5.29E+03 I 7.50E+04 I 5.29E+03 I 

INCREMENT AL RISK CALCULATIONS: 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 

Hazard 
quolient 

from vapor 
inlrusion to 
indoor air, 

carcinogen noncarcinogen 
-{unitless) (uniUess) 

[- NA--1 w.- I 

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

1of1 



SL·SCREEN-96828 

SCROLL 
DOWN 

~ 

[ END I 

RESULTS SHEET 

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
Indoor Indoor Risk-based Final risk from quotient 

eJCpOSure eJCpOSure indoor Soil indoor wpor from WjlO( 
soil soil exposure saturation exposure intrusion to intrusion to 

cone., cone., soU cone., soil indoor air, indoor air, 
carcinogen noncarcinogen cone., c.,. cone., carcinogen noncarcinogen 

{µglkg) (µglkg) (µglkg) (µglkg) (µglkg) (unidess) (unldessJ 

I NA I 7.82E+04 I 4.94E+05 I 7.82E+04 I c=NA ·=r=· NA--, 
MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csourca and Cbuilding on th<I 11\ITERCALCS worksheet are based on unity and do not represent actual values. 

1 Of1 



Sl·SCREEN·l.29000 

SCROLL 
DOWN 

TO "END" 

[ END J 

RESULTS SHEET 

RISK·BASED SOIL CONCENTRATION CALCULATIONS; 

Indoor Indoor Risk-based Final 
eiqiosure exposure indoor Soil indoor 

soil soil exposure saturation exposure 
cone., cone., soil cone., soil 

carcinogen noncaJcinogen cone., c... cone .• 
(µg/kg) (µg/kg) {µglkg) !µgll<g) (µg/kg) 

[ NA [ 3.32E+ 11 I 3.32E+ 11 I 1.42E+06 [ NOC I 

INCREMENTAL RISK CALCULATIONS; 

Incremental 
risk lrom 

vapor 
intrusion to 
indoor air, 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

carcinogen non carcinogen 
(uniUess) (unitfessJ 

CNA I NA I 
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. 
MESSAGE: Risk/HQ or risk·based soil concentration is based on a route-to-<oute extrapolalioo. 

1 of1 



SCROLL 
DOWN 

TO "END" 

I END I 

FIESUL TS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 
!NCAEMENTAL RISK CALCULATIONS: 

Indoor Indoor Risk-based Pure Final 
exposure exposure ind()()( componenr indoor 

groundwater groundwaler exposure water elCp<>Sure 
cone., cone., groundwater solubility, groundwater 

carcinogen noncarcinogen cone., S cone., 
(egll) (egA.) {µgll) !µgA.) (µgA.) 

Incremental Hazard 
risk from quollant 

vapor from vapor 
inlrusion to intrusion to 
indoor air, indoor air, 
carcinogen noncarcinogen 
(uni11ess) {unidess) 

I NA I 2.82E+04 I 2.82E+04 I 5. 70E+04 · I 2.82E+04 I ( NA I NA I 
MESSAGE AND ERROR SUMMARY BELOW: (00 NOT USE RESULTS If ERRORS ARE PRESENT) 
MESSAGE: The 'lalues of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

1 Of l 



SCA OU 
DOWN 

TO "ENO" 

I ENO I 

RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENT AL RISK CALCULATIONS: 

Indoor Indoor Risk-based Pure Final 
exposure exposure indoor component indoor 

groundwater groundwater exposure water exposure 
cone., cone., groundwater solubility, groundwater 

carcinogen noncarcinogen cone., S cone., 
(µg/l) (µg/l) (µg/l) (µg/L) (µg/l) 

lncre111S111al Hazard 
risk from quotieot 

vapor from vapor 
intrusion to intrusion to 
indoor aJr, indoor air, 
carcinogen noncarcinogen 
(unitless) (unitless) 

I NA I 2.97E+04 I 2.97E+04 I 2.00E+03 I NOC I 1 NA I NA I 
MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the MERCALCS worksheet 3/e based oo unity and do not represent actual values. 
NOC: NOT OF CONCERN. The groundwater cone. at or abo110 the solubility limit is not of concern tor this pathway. 

1of1 



SCROLL 
DOWN 

TO "END" 

( ~ND-=1 

RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk-based Pure Rnal 
exposure exposure indoor component indoor 

groundwater groundwater exposure water exposure 
cone., cone., groundwater solubility, groundwater 

carcinogen noncarcinogen cone.. S cone., 
(µgA.) - (WJA.J (µgA.) (µgA.) ~ 

[ NA I s.44E .. os I 8.44E+os I 1.34E+os I NOC I 

INCREMENTAL RISK CALCULATIONS; 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

carcinogen noncarcinogen 
(un!Uess) (uniUess) 

I NA :r·· NA- I 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuikling on the INTERCALCS worksheet are based on unity and do not repfesent actual values. 
NOC= NOT OF CONCERN. The groundwater cone. al or above lhesolubQity limit is not of concern tor this pathway. 
MESSAGE: Risk.+10 or risk-based groundwater concentration is based on a route-to-route extrapolation. 

1of1 



SCROLL 
DOWN 

TO "END" 

I END I 

RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENT AL RISK CALCULATIONS: 

Incremental Hazard 
Indoor Indoor Risk-based Pure Final risk from quodent 

exposure exposure indoor component indoor vapor from wpor 
groundwater groundwater exposure waler exposure inlrusion to intrusion to 

cone., cone., groundwater solubilily, groundwater indoor air, indoor air. 
carcinogen noncarcinogen cone.. S cone., carcinogen noncarcinogen 

lJl9ihL (µg/L) (µg/L) ~. (µg/L) (uniUess) (unitlessl 

I NA -- I 8.35E+06 -- I 6.35E+06 I 7 .90E+04 I NOC I I NA I NA I 

MESSAGE ANO 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. 
NOC = NOT OF CONCERN. The groundwater cone. at or above the solubilily limit is not of concern for this pathway. 
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SCROLL 
DOWN 

TO "END" 

c END I 

RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULA. TIONS: INCREMENT Al RISK CALCULATIONS: 

Incremental Hazard 
Indoor ill door Risk-based Pure Final risk from quotient 

exposure exposure indoor component indoor vapor flam vapor 
groundwater groundwater e"!'OSure water exposure intrusion to intrusion to 

cone., cone., groundwater solubility, groundwater Indoor air, Indoor alt, 
carcinogen noncarcinogen cone., S cone., carcinogen noncaiclnogen 

(µg/L) (µg/l) . (µg/l) (µgill (µg/l) (unittess) (unittess) 

I NA I 3.04E+08 I 3.04E+08 I 2.23E+08 I -NOC l [ NA I NA - I 

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

~ 

1-E@=J 

RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
Indoor Indoor Risk-based Pure Final risk from quotient 

elt'posure exposure indoor component indoot vapor from vapor 
groundwater groundwater exposure water e"P05ure intrusion to intrusion to 

cone., cone., groundwater solubility, groundwater indoor air, indoor air, 
carcinogen noncarcinogen cone., S cone., carcinogen noncarcinogen 

Iµgll.) - - (µgA_J ~) - (µ{Jll..) (µ{Jll..) (unitlessl_ _luni_~) 

I NA- Cs.s1E+o1 I s.s7E+07 I 1.ooe .. os I 9.57E+01 I I NA I NA I 

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

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

TO "ENO" 

[ ENO I 

RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 
INCREMENTAL RISK CALCULATIONS: 

Indoor Indoor Risk-based Pure Final 
exposure exposure indoor componenl ind()()( 

groundwater groundwater GJ<pOSure water exposure 
cone., cone., groundwater solubility, groundwater 

carcinogen noncarcinogen cone., S cone .• 
(µgi1._) (µgit.) (µgit.) (µgit.) (µg/l) 

Incremental Hazard 
risk from quotient 

vapor from vapor 
inllusion to in1ruslon to 
indoor air, indoor air, 
carcinogen nonoarcinogen 
JuniHess) (unidess) 

I 1.10E+04 I NA I 1.10E+04 I 1.79E+06 I 1.10E+04 I I NA I NA I 
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. 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk-based P111e Final 
e><pOSUre exposure indoor component indoor 

groundwater groundwater exposure water exposure 
cone., cone., groundwater solubility, groundwater 

carcinogen noncarcinogan cone., S cone., 
(µgA..) (µgit_) (µgA..) (µgit_) !pllA_) 

INCREMENTAL RISK CALCULATIONS: 

Incremental 
risk from 

vapor 
intrusion to 

Hazard 
quolieot 

from vapor 
intJusioo to 

indoor air, indoor air, 
carcinogen non carcinogen 
(uniUess) (unlUess) 

I NA I 3.12E+05 I 3.12E+05 I 1.19E+06 I 3.12E+05 I l NA I NA I 

SCROLL 
DOWN 

TO "END" 

r:::=1@ I 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values ot Csource and Cbuilding on the INTERCALCS worksheet are ba.sed on unity 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 

eJ<posure BJ<pOSUre indoor component indoor vapor from vapor 
groundwater groundwater exposure water el<j>OSUre intrusion to intrusion to 

cone., cone., groundwater solubility, groundwater indoor air, indoor air, 
carcinogen noncarcfnogen cone., S cone., carcinogen noncarcinogen 

.{.ugl1,) (1.19it) (µg/L) - (µgit) {!igll.) (uniUessJ _fu11ittess) 

f - 4.65E+03 I NA I 4.65E+03 I 7.92E+06 I 4.65E+03 I f NA ,- NA I 

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 Nl"ERCALCS worksheet are based on unily and do not represent actual values. 
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SCROLL 
DOWN 

TO "ENO" 

[ . ENO :J 

RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS; 

Incremental Hazard 
Indoor Indoor Risk-based Pure Final risk from quodent 

wq:iosure exposure indoor component indoor vapor from vapor 
groundWater groundwater exposure water exposure intrusion to intrusion lo 

cone., cone., groundWater solubility, groundWater indoor air, indOO! ak, 
carcinogen noncarcinogen cone., S cone., carcinogen noncarcinogen 

(µgA.) (µgllJ. (µgA.) _ _Jilgl\..} (µgA.) (uniUess) (uniU~ 

c NA I 1.32E+64 I 1.32E+-04 J 2~T 1.32E+04 I I NA I NA I 

MESSAGE ANO ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on lhe JNTEACALCS work.sheet are based on unity and do not represent actual values. 
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SCROLL 
DOWN 

TO "END" 

L END I 

RESULTS SHEET 

AISK·BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk-based Pure Final 
exposure exposure indoor component indoor 

groundwater groundwater exposure water eJqJOSure 
cone., cone., groundwater solubilily, groundwater 

carcinogen noncarcinogen cone., S cone., 
(µgit.) (µgit.) (µgit.) (µgit.) (µgll..) 

I 7.09E+06 I 2.79E+06 I 2.79E+06 I 1.69E+05 I NOC I 

INCREMENT AL RISK CALCULATIONS: 

lncremenlal 
risk from 

vapor 
in1rusion to 
indoor air, 

Hazard 
quotient 

from vapor 
inllUsion to 
indoor air, 

carcinogen noncarcinogen 
(unitless) (unitless) 

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

MESSAO E: The values of Csource and Cbuilding on !he INTERCALCS worksheet are based on unity and do not represent actual values. 
NOC= NOT OF CONCERN. The groundwater cone. at or above the solubility limit is not of concern br this pathway. 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk-based Pure Final 
exposure exposure indoor component indoof 

groundwater grou11dwater exposure water exposure 
cone., cone., groundwater solubility, gfoundwater 

carcinogen noncarcinogen cone., S cone., 
(Wj.1_) (µgl1..) (µg11..) - __ (µgll..) -~ 

INCREMENT AL RISK CALCULATIONS: 

Incremental 
risk from 

vapor 
intrusion to 
indoor alr, 

Hazard 
quotient 

from vapor 
intrusion ID 
indoof air, 

carcinogen noncarcinogen 
(uniUess) (unittess) 

I NA I 9.81E+03 I 9.81E+03 rs.13E+D4 I 9.81E+03 J I NA I NA I 

SCROLL 
DOWN 

TO "END" 

I END :J 

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

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISKCALCULATIONS: 

Incremental Hazard 
Indoor Indoor Risk-based Pure Final risk from quotien1 

eJCpOSure exposure indoor component indoor vapor from vapor 
groundwa1er groundwa1er eJCPOSUre water exposure intrusion to intrusion to 

cone., cone., groundwatet solubilily, groundwater indoor air, indoor alr, 
carcinogen non carcinogen cone., S cone., carcinogen non carcinogen 

(ugll) __ (µg/l) (l'!llLJ (µg!L) (µglL) (unltlessl_ _ _itJr\iU~ 

1 ~ r 6.osE+os 1 s.09E+os 1 1.40E+o4 1 Noc 1 [ NA I NA-) 

SCROLL 
DOWN 

~ 

[ END I 

MESSAGE AND ERROR SUMMARY BELOW: {DO NOT USE flESUL TS IF ERRORS ARE PRESENT) 
MESSAGE: The values or Csource and Cbuilding on 1he INTERCALCS worksheet are based on unity and do not represent actual values. 
NOC = NOT OF CONCERN. The groundwater cone. at or abow the solubility limit is not of concern !or this pathway. 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk· bas ad Pure Final 
exposure exposure indoor component indoor 

groundwater groundwater exposure water exposure 
cone.. cone., groundwater solubility, groundwater 

carcinogen noncarcinogen cone., S cone., 
(µgA.) (µgA.) (µgA.} (µgA_) (µgA.) 

INCREMENT Al RISK CALCULATIONS: 

Incremental 
riskfi'om 

vapor 
intrusion lo 
indoor air, 

Hazard 
quotient 

fi'omvapor 
intrusion to 
indoor air, 

carcinogen noncarcinogen 
(unitless) (uniUess) 

I NA I 1.14E+05 I 1.14E+05 I 1.10E+06 I 1.i4E+05 I I NA I NA I 

SCROLL 
DOWN 

TO "ENO" 

L ENO -] 

MESSAGE ANO ERROR SUMMARY saow: (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. 
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