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1 INTRODUCTION 

Bhate Environmental Associates, Inc. (Bhate) is working under subcontract 07-0001, Task Order 

62 to NationView, LLC, who was retained by the U.S. Army Corps of Engineers (USACE), 

under contract W9128F-11-D-0029, Task Order 2 to prepare this Accelerated Corrective 

Measures (ACM) Completion Report for investigations conducted at the Primate Research Lab 

Sewer Line (Environmental Restoration Program [ERP] Site OT-32) and the Radioactive Waste 

Disposal Area (ERP Site RW-42), Holloman Air Force Base (HAFB), New Mexico.  This report 

presents the results of the OT-32 and RW-42 investigations conducted by Bhate between June 10 

and July 24, 2007.  Sites OT-32 (Area of Concern [AOC] PRI-A) and RW-42 (Solid Waste 

Management Unit [SWMU) 111] are listed in Table A of the HAFB Hazardous Waste Facility 

Permit (No. NM6572124422), Appendix 4-A (New Mexico Environment Department [NMED], 

2005), which requires sites to be investigated and undergo corrective action if warranted.   

The OT-32 and RW-42 ACM investigations were conducted in accordance with the NMED 

approved Final Accelerated Corrective Measures Work Plan Multiple Sites, Holloman Air Force 

Base, New Mexico (Bhate, 2007).  The Multiple Sites Work Plan (Bhate, 2007) was revised to 

include additional investigation requirements outlined by the NMED in correspondence dated 

March 30, 2007 (NMED, 2007a), and was approved by the NMED on April 24, 2007 (NMED, 

2007b) (Attachment A).  The preparation and submittal of this ACM Report was substantially 

delayed at the request of the NMED until the background levels for naturally occurring 

constituents (e.g., metals) at HAFB could be finalized (NMED, 2011). 

1.1 ACM Objectives 

The primary objectives of the OT-32 and RW-42 ACM investigations were to review available 

information, collect soil and groundwater data to fill data gaps and determine if a site specific 

hazardous source area is present at each site.  In the event that a hazardous source area was 

identified (soil containing chemicals and/or metals above the NMED soil screening levels), the 

secondary objective was to remove, through excavation and properly dispose of the 

contaminated soil.   

This report presents the nature and extent of the soil and groundwater contamination (if present), 

and the conclusions and recommendations for two of the nine sites requiring further investigation 

and/or source removal that were included in the Final Accelerated Corrective Measures Work 

Plan (Bhate, 2007).  The remaining seven sites (OT-03, SS-12, SS-18, OT-20, OT-37, OT-38, 

and OT-45) will be evaluated in separate completion reports. 

The ultimate objective is to achieve No Further Action (NFA) approval for site closure from 

NMED.  The conclusion of the document requests that NMED issue a NFA for Sites OT-32 and 

RW-42 based upon Criterion #5 (Appendix 4-B HAFB Hazardous Waste Facility Permit No. 

NM6572124422, NMED, 2004a) which states: 
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“The site was characterized or remediated in accordance with applicable state 

and/or federal regulations, and the available data indicate that contaminants 

pose an acceptable level of risk under current and projected future land use.” 

1.2 Scope of Work 

The following summary of the work performed at Sites OT-32 and RW-42 under this ACM is 

detailed in the Final Accelerated Corrective Measures Work Plan, Multiple Sites, Holloman 

AFB, New Mexico (Bhate, 2007) and included: 

 Review existing information about the site; 

 Conduct a site and environs reconnaissance; 

 Collect subsurface soil and groundwater data;  

 Identify potential receptors (if a source area is identified); and 

 Evaluate all information collected. 

To meet the ACM objectives, the following site specific activities were performed at Sites OT-

32 and RW-42.  

 OT-32: 

o Twelve soil borings (OT32-SB01 through OT32-SB12) were drilled along the sewer 

line that connects with the former Base Primate Research Institute. 

o Two samples were collected from each borehole (24 total) for chemical analysis. 

o Two undisturbed soil samples were collected for analyzing geotechnical parameters 

(from boreholes OT32-SB03 and OT32-SB08).   

o Each borehole was converted to a temporary monitoring well (OT32-TMW01 

through OT32-TMW12) and groundwater samples were collected from each well. 

 RW-42:  

o Four direct push technology (DPT) soil borings (RW42-DP01 through RW42-DP04) 

were advanced around the perimeter of the concrete burial cylinder (reportedly 

containing primate carcasses).  

o Three samples were collected from each borehole (12 total) for chemical analysis. 

o Three deep soil borings were drilled for the installation and sampling of one 

upgradient and two downgradient groundwater monitoring wells (RW42-MW01 

through RW42-MW03). 

o Two undisturbed soil samples were collected for geotechnical analysis (from the 

RW42-MW02 soil boring).   

Groundwater and soil samples collected at each site were analyzed for the following: 

 Volatile Organic Compounds (VOCs) using U.S. Environmental Protection Agency 
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(USEPA) Method 8260B  

 Semi-Volatile Organic Compounds (SVOCs) using USEPA Method 8270C  

 Total Petroleum Hydrocarbons (TPH) using USEPA method 8015B (soil only) 

 Target Analyte List (TAL) Metals using USEPA Methods 6010B and 7471A/7470A  

 Tritium using USEPA Method 906.0 MOD   

 Total Dissolved Solids (TDS) using USEPA Method 160.1 (groundwater only) 

Two geotechnical samples were collected and analyzed at each site for the following: 

 Moisture Content using USEPA Method 160.3 

 Dry Bulk Density using American Society for Testing and Materials (ASTM) Method 

D2937-94 M 

 Specific Gravity using ASTM Method 1429 

 Fractional Organic Carbon Content using ASTM Method D2974-87 

1.3 Document Organization  

This ACM Completion Report has been modeled after the format suggested in the Resource 

Conservation Recovery Act (RCRA) Facility Investigation (RFI) Report Requirements found in 

the HAFB RCRA Permit NM6572124422 (Appendix 4-B of the Permit [NMED, 2004a]).  The 

document contains the following 9 sections: 

 Section 1 – Introduction 

 Section 2 – Site Background 

 Section 3 – Environmental Setting 

 Section 4 – Source Characterization 

 Section 5 – Field Activities 

 Section 6 – Laboratory Analysis and Data Validation Summary 

 Section 7 – Nature and Extent of Contamination 

 Section 8 – Conclusions and Recommendations  

 Section 9 – References 

The tables and figures referenced throughout this ACM Completion Report are included 

following the text (after Section 9).   

This report also includes the following attachments and appendices: 

 Attachment A – NMED Correspondence  

 Appendix A  –  Historical Data From Previous Investigations 

 Appendix B  –  Soil Boring Logs and Monitoring Well Construction Diagrams 

 Appendix C  –  Monitoring Well Development Forms and Monitoring Well Sampling Forms 

 Appendix D – Analytical Data Packages (Provided on Enclosed CD) 

 Appendix E – Data Validation Reports  
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2 SITE BACKGROUND 

Since 1983, the two sites (OT-32 and RW-42) addressed in this ACM Completion Report have 

been the subject of several investigations related to evaluating potential hazardous waste 

releases.  This section provides the site background and overview of the previous investigations 

conducted at these sites from 1983 through 1992.  Most of the historical site-specific information 

presented in this section was obtained from the following historical reports: 

 Installation Restoration Program Records Search for Holloman Air Force Base, New 

Mexico, CH2M Hill, August 1983. 

 Installation Restoration Program, Phase II – Confirmation/Quantification Stage 1 Report 

(April 1984 to March 1985) for Holloman Air Force Base, New Mexico 88330, Dames & 

Moore, March 6, 1987. 

 Draft Final Remedial Investigation (RI) Report Investigation, Study and 

Recommendation for 29 Waste Sites, Holloman Air Force Base, NM, Radian Corporation. 

June 1992. 

The analytical results and sample locations for the surface soil and subsurface soil samples 

collected during the previous investigations for sites OT-32 and RW-42 are included in 

Appendix A.   

2.1 HAFB Facility Description and Operational History 

HAFB is located in south central New Mexico, in the northwest central part of Otero County, 

approximately 75 miles north-northeast of El Paso, Texas (Figure 2-1).  HAFB has a population 

of 6,000 and occupies approximately 59,600 acres in the northeast quarter of Section 1, 

Township 17 South, and Range 8 East.  The White Sands Missile Range testing facilities occupy 

additional land extending northward from the Base.  Private and public owned lands border the 

remainder of HAFB.  The major highway servicing HAFB is Highway 70, which runs southwest 

from the town of Alamogordo and separates HAFB from publicly owned lands to the south.  

Alamogordo is the county seat for Otero County, has a population of approximately 35,000 and 

is located approximately 7 miles east of the base.  The economy of Alamogordo depends largely 

upon HAFB and other military installations in the area. 

HAFB was first established in 1942 as Alamogordo Army Air Field (AAF).  From 1942 through 

1945, Alamogordo AAF served as the training grounds for over 20 different flight groups, flying 

primarily B-17s, B-24s, and B-29s.  After World War II, most operations had ceased at the base.  

In 1947, Air Material Command announced the air field would be its primary site for the testing 

and development of un-manned aircraft, guided missiles, and other research programs.  On 

January 13, 1948, the Alamogordo installation was renamed Holloman Air Force Base, in honor 

of the late Col. George V. Holloman; a pioneer in guided missile research.  The facility mission 

remained largely unchanged until 1971, although the facility identification changed several times 

during the 20-year span: Air Force Missile Test Center (1951-1952), Holloman Air Development 
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Center (1952-1957), and Air Force Missile Development Center (1957-1971).  The Tactical Air 

Command operated the facility from 1972 to 1992 and housed the 49th Tactical Fighter Wing, 

479th Tactical Training Wing, 833rd Air Division, and 4449th Mobile Support Squadron.  In 

1992, HAFB was realigned under the Air Combat Command and also serves as the German Air 

Force’s Tactical Training Center. 

2.2 OT-32 Collapsed Former Primate Research Area Sewer 
Lines 

2.2.1 Site Description and Background 

This site is an AOC and is listed on Table A of the HAFB RCRA Permit as PRI-A, Primate 

Research Lab Sewer Line.  The former Primate Research Institute (Buildings 1200 through 

1208) is located on Douglas Road near the intersection with Vandergrift Road, approximately 

two miles north of the Main Base Area (Figure 2-2).  The Primate Research Institute (PRI) has 

been relocated in a new facility located approximately one mile north of Douglas Road.   

It was reported that approximately 3,000 to 4,000 feet of sewer line leading from the former PRI 

were suspected of being corroded, with certain portions thought to be totally collapsed during the 

early 1960s until the late 1970s.  In 1981, a segment of the sewer line from the former Primate 

Research Lab was repaired.  Figure 2-3 shows the approximate location of the sewer line that 

was repaired in 1981.  During the period when the sewer lines were badly corroded/collapsed, 

small quantities of carbon-14, iodine-125, tritium tracers, and solvents may have entered the 

lines at the research center and are suspected to have leaked into the subsurface at the collapsed 

section.  Based on interviews conducted by Bhate personnel in 2006 with the HAFB Utility 

Manager, another sewer line collapse occurred in the early 1990s.  This collapsed segment of 

sewer line was located along the main north-south line approximately 500 to 1,000 feet (ft) south 

of the sewer line that connects with the former Primate Research Area.  Figure 2-3 also shows 

the approximate location of the segment of sewer line that collapsed in the early 1990s.  It was 

reported (during the 2006 interviews) that a 20 ft by 40 ft by 16 ft deep pit was dug in the early 

1990s which received sewage waste for one year prior to repairing the sewer line.  The quantities 

of solvents and radioactive tracers used by the former Primate Research Area was reportedly 

small, however, no specific information was available as to the amounts of these that could have 

entered the shallow groundwater (CH2M Hill, 1983). 

2.2.2 Previous Investigations 

An Installation Restoration Program (IRP) Records Search for Site OT-32 was conducted by 

CH2M Hill in 1982 (CH2M Hill, 1983).  Information from the OT-32 record search is included in 

Appendix A-1-1.  The site was not considered to present a significant risk and further 

investigation of the site was not recommended at that time.   

A Phase II, Stage 1 investigation was conducted at Site OT-32 in September 1984 by Dames & 

Moore (Dames & Moore, 1987).  As shown on Figure 11 in Appendix A-1-2, four soil borings 

(32B-1 through 32B-4) were drilled along the sewer line approximately 1.5 miles southwest of 
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where the corroded/collapsed sewer line was identified during the IRP Records Search.  Eight 

soil samples were collected and analyzed for oil and grease, total organic halogens (TOX), 

tritium, and carbon-14.  The majority of the samples were below the detection limits for these 

parameters.  Carbon-14 was detected in only one sample at a concentration of 240 ± 194 

picocuries per gram (pCi/g).  The analytical results and sample locations for the subsurface soil 

samples collected during the OT-32 Phase II Stage 1 Investigation (Dames & Moore, 1987) are 

included in Appendix A-1-2.   

Based on the site description and location presented in the Installation Restoration Program 

Phase II – Confirmation/Quantification Stage 1 Report (Dames and Moore, 1987 [see Figure 2 

in Appendix A-1-2]), the Phase II investigation for OT-32 was conducted at the wrong location.  

The Records Search and interviews conducted by Bhate personnel in 2006 with Charles Price Jr. 

(Manager of the HAFB Utilities Group) indicate that the segment of corroded/collapsed sewer 

line (Site OT-32) was actually located approximately 0.25 miles southwest of the former Primate 

Research Institute (Buildings 1200 through 1208).  The original OT-32 site location as identified 

in the IRP Records Search (CH2M Hill, 1983) on Figure 1 of Appendix A-1-1 verifies the actual 

location of the collapsed sewer line.  Misidentification of the source area (corroded/collapsed 

sewer line) would explain the lack of significant data from the Phase II investigation.  As the soil 

samples collected during the Phase II investigation were collected from the wrong location, the 

data from this investigation will not be discussed further. 

2.3 RW-42 Radioactive Waste Burial Site 

2.3.1 Site Description and Background 

This site is a Solid Waste Management Unit and is listed on Table A of the HAFB RCRA Permit 

as the Radioactive Waste Disposal Area, SWMU 111.  Site RW-42 is located approximately 6.5 

miles north of the Main base Area (Figure 2-2).  The site is located east of Range Road 9 and 

south of Hay Draw in the undeveloped northeastern area of HAFB.  The Radioactive Waste 

Disposal Area is in a secluded area on flat terrain that gently slopes to the southwest.  The site 

consists of a buried concrete cylinder surrounded by a three-stand barbed wire fence (80 ft x 60 

ft x 4 ft) with a three stand gate on a moveable fence post.  Warning signs indicating radioactive 

waste disposal are posted 10 ft outside each side of the fence (Radian, 1992).   

RW-42 was created in the 1950s by the U.S. Air Force to bury radioactive waste in accordance 

with Technical Order TO-00-110A-1.  The buried concrete cylinder contains unknown quantities 

of wastes.  Suspected wastes include animal carcasses containing low-level radioactivity and 

contaminated pharmaceutical supplies (lab gowns, syringes etc.).  Former Air Force personnel 

present during the internment operation described the vault to be a concrete cylinder 

approximately 10 ft in length and 5.5 ft in diameter with an opening 8 ft long and 1.5 ft in 

diameter.  The cylinder is buried at a depth of 2 to 4 ft below ground surface (bgs) with a 

concrete cover (3 ft by 3 ft, 4 inches thick) to indicate the exact location (Radian, 1992).  Figure 

2-4 shows the layout of Site RW-42. 
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2.3.2 Previous Investigations 

Site RW-42 (SWMU 111) was initially investigated during the RCRA Facility Assessment 

(RFA) Preliminary Review/Visual Site Inspection performed by A.T. Kearney, Inc. in August 

1988.  The report for this study recommended further investigation and that subsurface soil 

sampling should be conducted to determine whether hazardous constituents had been released 

(A.T. Kearney, 1988).  During the Investigation of 29 Waste Sites (Radian, 1992), a Preliminary 

Assessment (PA) was conducted for the Radioactive Waste Burial Site (Site RW-42).  The RW-

42 PA was subsequently included with the 29 Waste Sites Remedial Investigation.  The scope of 

the PA included a review of the available file information, a site reconnaissance, and 

comprehensive receptor identification.  The following information from the Site 42 PA was 

included in the Draft Final Remedial Investigation (RI) Report Investigation, Study and 

Recommendation for 29 Waste Sites (Radian, 1992).  

Periodic monitoring (including soil samples and surface readings) conducted by HAFB’s 

Bioenvironmental Engineering department has shown normal background levels of radioactivity 

for the site.  Surface soil samples were collected by Bioenvironmental Engineering in February 

1990.  The results indicated no significant differences between background radioactivity levels 

of the soil taken approximately 100 ft southwest of the site and levels found in the soil taken 8 ft 

southeast of the concrete pad locating the burial site.  During Radian’s site reconnaissance in 

February 1991, measurements were taken using portable alpha and beta/gamma detectors.  The 

results again indicated background radioactivity levels supporting the previous sampling results.  

The PA determined that radioactivity levels at the site are within background levels and that 

there had been no release to the groundwater, surface water, or air and recommended no further 

action.  The sampling results from 1990 and information from the Preliminary Review/Visual 

Site Inspection (1988) and Preliminary Assessment (1992) are included in Appendix A-2. 

2.4 Applicable Screening Criteria 

Analytical data obtained during  the OT-32 and RW-42 ACM investigations were evaluated 

against the applicable regulatory screening criteria specified in Appendix 4-F Action Levels and 

Cleanup Levels of the HAFB Hazardous Waste Permit No. NM6572124422 (NMED, 2004b).  

Soil and groundwater data evaluation consisted of a direct comparison to the applicable action 

level screening criteria.  The applicable screening criteria are presented on the ACM Report 

analytical data summary tables for the analytes and media of concern.  The following sections 

present the regulatory criteria that were used to evaluate analytical data generated from this 

investigation.   

2.4.1 Soils 

2.4.1.1 VOCs, SVOCs, and TAL Metals 

The NMED residential soil screening levels (SSL) established in Appendix A, Table A-1 of the 

Risk Assessment Guidance for Site Investigations and Remediation (NMED, 2012) were used as 

the primary action levels for VOCs, SVOCs, and TAL metals.  As per the HAFB Permit, 

Appendix 4-F V.1 (NMED, 2004b) if a NMED soil cleanup level has not been established for a 
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particular chemical of potential concern (COPC) (e.g. 2-methylnapthalene) that constituent was 

compared to the USEPA Region 6 Human Health Medium Specific Screening Level 

(HHMSSL).  It should be noted that, under an Interagency Agreement as an update of the 

USEPA Region 3 Risk Based Concentration (RBC) Table, Region 6 HHMSSL Table, and the 

Region 9 Preliminary Remediation Goal (PRG) Table; the Region 6 HHMSSLs have been 

combined into the Regional Screening Level (RSL) Table (USEPA, 2012).  Additionally, all 

detected RCRA metals were compared to their respective NMED approved HAFB Background 

Levels (NMED, 2011). 

2.4.1.2 Total Petroleum Hydrocarbons  

The TPH Screening Guidelines for soil are established in Table 6-3 of the Risk Assessment 

Guidance for Site Investigations and Remediation (NMED, 2012).  The TPH screening guideline 

(residential direct exposure), for Diesel #2/crankcase oil (1,000 milligrams per kilogram 

[mg/kg]) (NMED, 2012) was used as the action level for TPH concentrations (combined gasoline 

range organics [GRO], diesel range organics [DRO], and oil range organics [ORO]). 

2.4.1.3 Radionuclides 

The NMED has not established soil cleanup levels for radionuclides in environmental media.  As 

per the HAFB Hazardous Waste Facility Permit No. NM6572124422, Appendix 4-F Section 

V.1.3 (NMED, 2004b), Appendix A of USEPA’s Soil Screening Guidance for Radionuclides: 

Technical Background Document (USEPA, 2000) will be used for determining if soil has been 

impacted by radiological contamination.  Specifically, Table A.1 (USEPA, 2000) provides 

generic SSLs for 60 radionuclides in units of pCi/g.  The values listed in the “Inhalation of 

Fugitive Dust” column of Table A.1 assume that no decay, dilution, or attenuation of 

contaminants will occur and have been developed assuming future residential land and related 

exposure scenarios; thus offering the most conservative values for these contaminants.   

Suspected radionuclide wastes at Sites OT-32 (Primate Research Lab Sewer Line) and RW-42 

(Radioactive Waste Disposal Area [concrete vault containing primate carcasses which had been 

injected with low-level radionuclides]) include iodine-125, carbon-14, and tritium tracers used 

for primate experimentation.  Due to the short half-life of iodine-125 (60 days) and that carbon-

14 is naturally occurring and is not a carcinogen; tritium is the only radionuclide of potential 

concern at sites OT-32 and RW-42.   

2.4.2 Groundwater 

2.4.2.1 VOCs, SVOCs, and TAL Metals 

There are two applicable standards for groundwater: the New Mexico Water Quality Control 

Commission (NMWQCC) groundwater standards for contaminants (New Mexico Administrative 

Code [NMAC], 20.6.2.3103) and the USEPA’s National Primary Drinking Water Regulations 

(USEPA, 2009) Maximum Contaminant Levels (MCL).  The lower of the two standards are used 

as action levels for VOCs, SVOCs, and RCRA TAL metals detected in groundwater.  

http://www.epa.gov/reg3hwmd/risk/human/index.htm
http://www.epa.gov/region09/waste/sfund/prg/index.html
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Additionally, all detected TAL metals were compared to their respective NMED approved 

HAFB Background Levels (NMED, 2011). 

2.4.2.2 Radionuclides 

The NMED has not established groundwater cleanup standards for radionuclides in 

environmental media.  As per the HAFB Hazardous Waste Facility Permit No. NM6572124422, 

Appendix 4-F, Section III.1.1 (NMED, 2004b) radionuclide concentrations detected in 

groundwater will be compared to the generic screening levels specified in Table 2.3 

Radionuclide Drinking Water MCLs of USEPA’s Soil Screening Guidance for Radionuclides: 

Technical Background Document (USEPA, 2000). 

2.4.2.3 Total Dissolved Solids 

There are two applicable standards for TDS detected in groundwater: NMWQCC groundwater 

standards for contaminants (NMAC 20.6.2.3103) and the USEPA’s National Priority Drinking 

Water Regulations Secondary MCLs (USEPA, 2009).     
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3 ENVIRONMENTAL SETTING 

The following subsections present the environmental setting.  This information was obtained 

primarily from the Draft Final Remedial Investigation (RI) Report Investigation, Study and 

Recommendation for 29 Waste Sites (Radian, 1992), unless cited otherwise. 

3.1 Physiography and Topography 

HAFB is located within the Sacramento Mountains Physiographic Province.  HAFB is 

approximately 59,600 acres in area, and is located at a mean elevation of 4,093 ft above mean 

sea level (amsl).  The region is characterized by high tablelands with rolling summit plains; 

cuesta-formed mountains dipping eastward and of west-facing escarpments with the wide 

bracketed basin forming the basin and range complex.  The Base is located within the Tularosa 

Basin, which is part of a 170 mile long structural depression.  The basin is bounded on the south 

by a low topographic divide near the Texas state line; on the west (about 30 miles) by the 

uplifted Organ, San Andres and Oscura Mountains; on the north by Chupadera Mesa; and on the 

east (about 10 miles) by the uplifted Jicarilla and Sacramento Mountains.   The surrounding 

mountains rise abruptly to altitudes of 7,000 to 12,000 ft amsl.  At its widest, the basin is about 

60 miles east to west and stretches approximately 150 miles north to south.   

The Tularosa Basin is a closed basin which contains all of the surface flow within its boundaries.  

Surface runoff from the surrounding mountains has deposited alluvial fans on the interior of the 

plain.  Around the base, the ground surface is undulating comprised of alluvial fan deposits, 

eolian dunes, and flat bottomed playas (pan shaped depressions carved by wind erosion).  To the 

west of the Base lie the gypsum sand dune fields of the White Sands National Monument.  A 

topographic map of the base is provided as Figure 3-1. 

3.2 Surface Water and Hydrology 

Within the boundaries of the Base, surface water runoff is controlled by several arroyos which 

trend to the southwest (Figure 3-2).  Because of the high net evaporation of rainfall, there are no 

natural perennial streams within the boundary of HAFB.  Intermittent streams and arroyos in the 

basin lowlands are important only during infrequent periods of heavy rainfall.  The Tularosa 

Basin contains all of the surface flow within its boundaries.  The nearest inflow of surface waters 

to the Base comes from the Lost River Drainage Basin, located in the north-central region of the 

Base.  The Lost River Drainage Basin is the main drainage area within the boundaries of HAFB 

(Figure 3-2).     

HAFB is dissected by several other southwest trending arroyos which control the surface 

drainage.  Hay Draw arroyo is located in the far north.  Malone and Rita’s Draw, which drain 

into the Lost River, and Dillard Draw arroyos are located along the eastern perimeter of the Base 

(Figure 3-2).  Approximately 10,000 years ago, indications are of a much wetter climate.  The 

present day Lake Otero encompassed a much larger area, possibly upwards of several hundred 

square miles.  Its remains are the Alkali Flat and Lake Lucero.  Lake Lucero is a temporary 

feature of merely a few inches in depth during the rainy season. 
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Potable water is available from municipal wells along the margins of the basin with more saline 

water towards the center.  The principal sources of potable water are located in a long narrow 

north-south trending area on the upslope sides of Tularosa and Alamogordo and in the far 

southern part of the basin.  HAFB is also supplied potable water from Lake Bonito, which is in 

the Pecos River Basin.   

3.3 Regional Geology 

The Tularosa Basin is the easternmost extension of the Basin and Range Province of the western 

United States.  The Basin and Range was created by Cenozoic extensional (normal) faulting of 

Precambrian- through Tertiary-age sedimentary and igneous rocks.  The basin is a graben, or 

downthrown block, bounded by the upthrown fault blocks of the San Andres and Sacramento 

Mountains.  

During the Permian period of the Paleozoic era (approximately 270 million years ago), southern 

New Mexico was covered by a shallow sea.  Limestone and sandstone were deposited, forming 

thick sedimentary units.  Toward the end of the Mesozoic era (approximately 70 million years 

ago), the major mountain building activities which formed the Rocky Mountains took place.  

During these events, southern New Mexico emerged from the ocean as the earth’s crust 

upwarped gently in this region.  During the Cenozoic era (beginning approximately 70 million 

years ago), basin and range formation was initiated in what is now the southwestern United 

States.  Approximately 10 million years ago, Cenozoic faulting formed the graben structure 

known as the Tularosa Basin.  During this process, arched portions of rock collapsed between 

large-scale, north-south trending faults.  The Tularosa Basin is a central downthrown area, 

bounded on the east and west by fault block mountains.  Bedded Permian strata can be seen 

along the faces of the Sacramento and San Andres Mountains.  Permian limestones also occur 

west of HAFB in a low bedrock outcrop near Hurtz Spring.  In the millions of years following, 

rainfall, snowmelt, and wind eroded the mountain sediments depositing them in the valley (i.e. 

Tularosa Basin).  Water carrying eroded limestone, dolomite, gravel, and other matter continue 

to flow into the basin.  A generalized cross-section of the Tularosa Basin is shown on Figure 3-3. 

As the Tularosa Basin is a bolson, which is a basin with no surface drainage outlet, sediments 

carried by surface water into a closed basin are bolson deposits.  The overlying alluvium 

generally consists of unconsolidated gravels, sands, and clays.  The bolson sediments within the 

Tularosa Basin are derived from the adjacent ranges as erosional deposits of limestone, dolomite, 

and gypsum.  Coarser material is deposited at the base of the mountains while finer material is 

carrier to the basin’s interior.  The bolson fill deposits thin out from Alamogordo to less than 100 

ft near Hurtz Spring.  Bolson fill deposits are 8,000 ft thick or more in the central portion of the 

Tularosa Basin. 

Near-surface geologic conditions at HAFB have been established during this and numerous other 

ERP investigations.  The near-surface bolsom deposits at HAFB consist of sediments that are 

alluvial, eolian, and lacustrine in origin.  The alluvial fan deposits are laterally discontinuous 

units of interbedded sand, silt, and clay while the eolian deposits consist primarily of gypsum 

sands.  The eolian and alluvial deposits are usually indistinguishable because the wind 

simultaneously reworks alluvial fan sediments and deposits gypsum sands resulting in an 
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intermingling of the two sediment types.  The playa, or lacustrine deposits, consist of medium to 

high plastic clay containing gypsum crystals and are contiguous with the alluvial fan and eolian 

deposits throughout HAFB.  There has been the identification of stiff caliche layers, varying in 

thickness, at different areas of the Base.  A generalized near surface cross-section for HAFB is 

shown in Figure 3-4.  

3.4 Soils 

The United States Department of Agriculture (USDA) Soil Conservation Service has identified 

two soil associations in the vicinity of HAFB; the Holloman-Gypsum Land-Yesum complex, and 

the Mead silty clay loam.  The permeability of these horizons ranges from 4x10
-4 

to 1 x10
-3 

centimeters per second.  The distribution of soils in the vicinity of HAFB is depicted on Figure 

3-5 (USDA, 1981).   

The Holloman-Gypsum land-Yesum complex, 0 to 5 percent slopes soil consists of large areas of 

shallow and deep, well drained soils and areas of exposed gypsum.  The Holloman soil makes up 

about 35 percent of the complex.  Typically, the surface layer is light brown very fine sandy 

loam about 3 inches thick.  The upper 13 inches of the substratum is pink very fine sandy loam 

which is very high in gypsum.  Below that, the substratum is white gypsum to a depth of more 

than 60 inches.  This soil is calcareous and mildly alkaline to moderately alkaline throughout. 

Permeability is moderate, and available water capacity is very low.  

Gypsum land makes up about 30 percent of the Holloman-Gypsum land-Yesum complex, 0 to 5 

percent slopes.  Typically, less than 1 inch of very fine sandy loam overlies soft to hard, white 

gypsum.  The deep Yesum very fine sandy loam makes up about 20 percent of the complex. 

Typically, the surface layer is light brown very fine sandy loam about 3 inches thick.  The upper 

9 inches of the substratum is light brown fine sandy loam which is very high in gypsum.  Below 

that, the substratum is pink very fine sandy loam to a depth of more than 60 inches.  The soil is 

calcareous throughout and is mildly alkaline.  Permeability is moderate, and available water 

capacity is moderate.  Many fine gypsum crystals are found throughout the profile.  

The soil type located across the main drainage area for the installation is Mead silty clay loam, 0 

to 1 percent slopes.  This deep, poorly drained, nearly level soil is on outer fringes of alluvial 

fans.  This soil formed in fine textured alluvium over lacustrine lake sediment.  It is very high in 

salt content because of periodic flooding and poor drainage.  Slopes are smooth and concave.  

Typically, the surface layer is reddish brown silty clay loam and clay loam about 5 inches thick.  

The substratum, to a depth of 48 inches, is light reddish brown clay which has a high content of 

salts.  Below that, the substratum is lacustrine material of variable texture and color to a depth of 

more than 60 inches.  Included with this soil are areas of Holloman soils and Gypsum land along 

the margins of the unit of steep, short gully sides and knolls.  These inclusions make up about 15 

percent of the map unit for this soil type.  Individual areas are generally smaller than 10 acres. 

This soil is moderately calcareous throughout and is moderately to strongly alkaline.  It has a 

layer of salt which is more soluble than gypsum.  Permeability is very slow, and available water 

capacity is low.  
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3.5 Regional Hydrogeology 

Groundwater occurs as an unconfined aquifer in the unconsolidated deposits of the central basin, 

with the primary source of recharge as rainfall percolation and minor amounts of stream run-off 

along the western edge of the Sacramento Mountains.  Surface water/rainfall migrates downward 

into the alluvial sediments at the edge of the shallow aquifer near the ranges, and flows 

downgradient through progressively finer-grained sediments towards the central basin.  Because 

the Tularosa Basin is a closed system, water that enters the area only leaves either through 

evaporation or percolation.  This elevated amount of percolation results in a fairly high water 

table.  Beneath HAFB, groundwater ranges from 5 to 50 ft bgs.  Flow for the Base is generally 

towards the southwest with localized influences from the variations in the topography of the 

Base.  In the northern and western portions of the Base, groundwater flows more to the west 

toward the Ritas Draw, Malone Draw, and Lost River drainages.  Groundwater flow is affected 

by local topography in areas immediately adjacent to arroyos, where groundwater flows directly 

toward the drainages regardless of the regional flow pattern. 

Figure 3-6 shows the Basewide groundwater flow direction obtained from water level 

measurements collected during the 2002 Long Term Monitoring groundwater sampling event.  

Groundwater quality in the Tularosa Basin is of potable quality at the recharge areas in close 

proximity to the Sacramento Mountains and becomes increasingly mineralized toward the central 

portion of the basin and discharge areas (Radian, 1992).  The majority (over 70 %) of the ERP 

Sites and SWMUs located across HAFB, have groundwater monitoring wells containing water 

with an average TDS concentration greater than 10,000 milligrams per liter (mg/L).  This TDS 

data supports the hypothesis that TDS concentrations below 10,000 mg/L at HAFB are caused by 

dilution of natural groundwater from leaking water lines and surface irrigation from the domestic 

water supply.  TDS concentrations greater than 10,000 mg/L exceed the NMWQCC limit as 

potable water and thus, the groundwater beneath HAFB has been designated as unfit for human 

consumption.  Additionally, based on the USEPA document, Final Draft Guidelines for 

Groundwater Classification Under USEPA Groundwater Protection Strategy (USEPA, 1986), 

the groundwater can be classified as Class III B.  Class III B groundwater is characterized by 

having a TDS concentration greater than 10,000 mg/L, and a low degree of interconnection to 

adjacent surface waters or groundwater of a higher class.  Because the Tularosa is a closed basin, 

its groundwater does not discharge or connect to any adjacent aquifer.  Adjacent surface waters 

include groundwater surfacing in Lake Holloman.  TDS in Lake Holloman ranges from a winter 

low of 12,400 mg/L to a summer high of 17,000 mg/L (Cole, et al., 1981); therefore, 

groundwater at HAFB is not interconnected with surface water of a higher class. 

There are no potable water wells on HAFB.  Potable water for the Base (Boles, Douglas, and San 

Andres well fields) and the city of Alamogordo is derived from the foot of the nearby 

Sacramento Mountains, just south of Alamogordo.  According to a groundwater well inventory 

(Table 3-1) prepared by the New Mexico Office of the State Engineer, there are approximately 

25 domestic, 15 commercial, 7 irrigation, and 3 livestock wells located within a 4-mile radius of 

Holloman AFB (New Mexico Water Rights Reporting System [NMWRRS] database, 2009).  As 

shown on Figure 3-7, these wells are located along HAFB’s northern and eastern boundaries 

(upgradient and cross gradient respectively). 
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3.6 Site Specific Geology and Hydrogeology 

This section presents the site specific geology and hydrogeology for Sites OT-32 and RW-42.  

3.6.1 OT-32 Geology and Hydrogeology 

The location of OT-32 was misidentified during the 1984 Phase II investigation; therefore the 

subsurface lithology is based on the 12 soil borings advanced during this ACM investigation.  

The drilling logs for the 12 borings (OT32-SB01 through -SB12) are included in Appendix B-1 

of this report.  The site specific geology at OT-32 consists of, a near surface dry silty sand.  

Below this unit there are alternating beds of clayey silts and thin silty sands down to 22 to 27 feet 

where the capillary fringe is encountered.  The clayey silts are mottled with gypsum lenses and 

microcrystalline gypsum crystals.  The gypsum lenses are laterally discontinuous, dry, and very 

dense.  Below the capillary fringe the clayey silt continues to a dense silty sand layer at 

approximately 32 to 35 feet bgs across the site.  This lithology is typical of the alluvial, eolian, 

and playa deposits found in the Tularosa Basin.  The locations of the 12 soil borings which were 

converted into temporary monitoring wells are shown on Figure 2-3. 

The 12 temporary groundwater monitoring wells at OT-32 (OT32-TMW01 through -TMW12) 

are screened between 23 and 34 feet bgs.  The well completion details are included in the 

monitoring well construction diagrams found in Appendix B-1.  Groundwater occurs in an 

unconfined aquifer at depths observed in July 2007 ranging from 24.47 to 29.52 feet below the 

top of polyvinyl chloride (PVC) casing, and groundwater elevations ranged from 4,079.55 to 

4,082.74 ft amsl across the site.  Tables 3-2 and 3-3 present the OT-32 temporary monitoring 

well construction details and the July 2007 groundwater elevation data respectively.   

Depth to groundwater elevations across the site indicate that groundwater flows to the south-

southwest (Figure 3-8) and the horizontal hydraulic gradient is approximately 1.8 x 10
-3

.  

Additionally, temporary monitoring wells OT32-TMW01, TMW02, and TMW03 appear to have 

artificially higher groundwater elevations, possibly due to leaking underground water lines that 

traverse Douglas Road and the Former Primate Research Facility along the northern portion of 

OT-32 (Figure 3-8).  The mounding effect on these three wells is displayed on the potentiometric 

surface map (Figure 3-8), that was prepared using the July 2007 groundwater elevation 

measurements.   

3.6.2 RW-42 Geology and Hydrogeology 

The description of the RW-42 site geology is based on the four DPT soil borings (RW42-DP01 

through -DP04) and three monitoring wells (RW42-MW01 through -MW03) completed during 

this investigation in June and July of 2007.  The locations of the four DPT soil borings and three 

monitoring wells are shown on Figure 2-4.  Drilling logs from the DPT and hollow stem auger 

soil borings indicate that the stratigraphy at RW-42 is primarily silty sands interbedded with 

clayey sands.  A dense caliche layer was encountered, overlaying white fine grained sand layers, 

at approximately 20 feet bgs.  This white sand layer grades into a clayey silt interbedded with 

gypsum lenses and extents 20 to 25 feet to a water bearing silty sand at approximately 40 to 45 
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feet bgs.  This stratigraphy is typical of the alluvial, eolian, and playa deposits of the Tularosa 

Basin.  The soil boring logs for this investigation are included in Appendix B-2 of this report.  

At RW-42 the three monitoring wells (RW42-MW01 through MW03) are screened in silty sand 

approximately 33.6 to 49.0 feet bgs.  The well construction diagrams are also included in 

Appendix B-2.  In July of 2007, depth to groundwater levels ranged from 38.64 to 42.27 feet 

below top of casing, and groundwater elevations ranged from 4,118.84 to 4,122.84 ft amsl.  

Tables 3-4 and 3-5 present the RW-42 monitoring well construction and the July 2007 

groundwater elevation data details respectively.  A potentiometric surface map (Figure 3-9) was 

created using the data collected in July 2007.  Groundwater flows to the west towards Hay Draw 

and the horizontal hydraulic gradient is approximately 3.8 x 10
-2

.  Hay Draw is an arroyo that 

runs generally north to south along the northwestern boarder of RW-42.  Therefore, Hay Draw 

influences the groundwater flow at this site, away from the typical southwest flow direction seen 

elsewhere around HAFB. 

3.7 Climate 

As a whole, New Mexico has a mild, arid to semi-arid continental climate characterized by light 

precipitation totals, abundant sunshine, relatively low humidity, and relatively large annual and 

diurnal temperature range (Western Regional Climate Center [WRCC], 2003).  The climate of 

the Central Closed Basins varies with elevation.  The Base is found in the low areas and is 

characterized by warm temperatures and dry air.  Daytime temperatures often exceed 100 

degrees Fahrenheit (°F) in the summer months and are in the middle 50s in the winter.  A 

preponderance of clear skies and relatively low humidity permits rapid night time cooling 

resulting in average diurnal temperature ranges of 25 to 35°F.  Potential evapotranspiration, at 67 

inches per year, significantly exceeds annual precipitation, usually less than 10 inches.  The very 

low rainfall amounts resulting in the arid conditions, which with the topographically induced 

wind patterns combining with the sparse vegetation, tend to cause localized “dust devils”.  The 

annual rainfall for Alamogordo is 12 inches per year
1
.  Much of the precipitation falls during the 

mid-summer monsoonal period (July and August) as brief, yet frequent, intense thunderstorms 

culminating to 30 to 40% of the annual total rainfall. 

3.8 Current and Future Land Use 

The land surrounding HAFB consists of residential areas to the east and northeast (City of 

Alamogordo), rangeland to the south, the White Sands National Monument to the west, and areas 

where military activities are conducted to the north.  The desert terrain of the area immediately 

surrounding HAFB has limited development, and there are no agricultural operations, residential 

communities, or large industrial operations located adjacent to the Base.  HAFB is an active 

military installation and is expected to remain active for the foreseeable future.  No transfer of 

military property to the public is anticipated, and public access to the Base is restricted (Foster 

Wheeler Environmental Corporation [FWENC], 2002). 

                                                 

1
 http://countrystudies.us/united-states/weather/new-mexico/ 

http://countrystudies.us/united-states/weather/new-mexico/
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Residential development on the Base is limited by environmental and operational constraints 

imposed by the 100-year floodplain, historic sites, and areas identified under the Installation 

Restoration Program.  Safety and noise zones also limit residential development on HAFB.  

Future plans for residential development on the Base include renovation of existing structures, 

replacement of inefficient buildings, and expansion into open areas in the southeast corner of the 

Base (HAFB, 2000).  Future land use is not expected to differ significantly from current land use 

practices (FWENC, 2002). 

3.9 Current and Future Water Use 

At present, the primary fresh water resource for the City of Alamogordo and HAFB is Lake 

Bonita, 60 miles northeast of the Tularosa Basin.  Currently, there are no potable supplies of 

groundwater or surface water located on the Base.  HAFB obtains its water supply from the City 

of Alamogordo and the HAFB wells in the Boles, San Andreas, and Douglas well fields at the 

base of the Sacramento Mountains.  No water supply wells are located on or near the Base due to 

poor groundwater quality (TDS greater than 10,000 mg/L).  
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4 SOURCE CHARACTERIZATION 

Based on the previous investigations described in Section 2.2.2 of this report, soil analytical data 

was previously collected at sites OT-32 and RW-42 in 1984 and 1992 respectively.  Source area 

characterization for these sites has been described in the following two historical documents:  

 Installation Restoration Program, Phase II – Confirmation/Quantification Stage 1 Report 

(April 1984 to March 1985) for Holloman Air Force Base, New Mexico 88330, Dames & 

Moore, March 6, 1987. 

 Draft Final Remedial Investigation (RI) Report Investigation, Study and 

Recommendation for 29 Waste Sites, Holloman Air Force Base, NM, Radian Corporation, 

June 1992 

The purpose of the OT-32 and RW-42 ACM investigations was to review available information, 

collect soil and groundwater data to fill data gaps in support of a site specific risk assessment and 

to remove soil contamination through excavation (if required).  The results of the ACM 

subsurface soil and groundwater characterization for OT-32 and RW-42 are presented in Section 

7 (Nature and Extent of Contamination). 
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5 FIELD ACTIVITIES 

This section summarizes the objectives and field activities of the OT-32 and RW-42 ACM 

investigations performed by Bhate during the summer of 2007. 

5.1 OT-32 Collapsed Former Primate Research Area Sewer 
Lines   

The objectives of the additional investigation at site OT-32 were to determine if historical sewer 

line collapses in the vicinity of the former Primate Research Center (AOC PRI-A) have impacted 

the subsurface soil and to evaluate the current groundwater conditions along the sewer line.  To 

meet these objectives the following field activities at OT-32 were preformed during the ACM 

investigation in July 2007: 

 Twelve soil borings (OT32-SB01 through OT32-SB12) were drilled along 2,600 ft of 

sewer line that connects directly with the former Primate Research Institute (Buildings 

1200 through 1208).   

 Two subsurface soil samples for chemical analysis were collected from each borehole. 

 Each of the soil borings was converted into a temporary groundwater monitoring well 

(OT32-TMW01 through OT32-TMW12) to evaluate groundwater quality at the site. 

 Soil and groundwater samples were analyzed for VOCs, SVOCs TPH (soil only), TAL 

Metals, tritium, and TDS (groundwater only). 

 Two geotechnical samples were collected from soil borings OT32-SB03 and OT32-

SB08, to provide geotechnical data of non-impacted soils at the site. 

The rational for conducting the OT-32 ACM investigation described above was to determine if 

collapsed sewer lines in the vicinity of the former Primate Research Center released COPC(s) 

that impacted the subsurface soil and groundwater quality in the vicinity of the two collapsed 

sewer lines which occurred in 1981 and the early 1990s. 

Prior to beginning field work, a Base Dig Permit (AF Fm 103) with a utility clearance, was 

submitted and approved by the proper authority.  All completed field and waste handling 

activities conducted at Site OT-32 were performed in accordance with HAFB Standard 

Operating Procedures (SOPs) provided in the Basewide Quality Assurance Project Plan 

(Basewide QAPP, Bhate, 2003) and the Bhate Standard Operating Procedures (Bhate, 2002) 

outlined in the Final Accelerated Corrective Measures Work Plan, Multiple Sites, Holloman Air 

Force Base, New Mexico (Bhate, 2007).    
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5.1.1 Subsurface Soil Sampling 

In July 2007, twelve soil borings (OT32-SB01 through OT32-SB12) were advanced along the 

sewer line that connects with the former Primate Research Institute to determine if there was a 

release due to collapsed and/or corroded segments of sewer line (Figure 2-3).  Breaches in the 

sewer line were identified in the IRP Records Search (CH2M Hill, 1983) and from discussions 

with HAFB employees.  The boreholes were installed in approximately 250 ft intervals and 

included segments of sewer line that include the east-west and north-south trending lines as 

shown on Figure 2-3.  The soil borings were advanced using a Central Mine Equipment 

Company (CME)-75 hollow stem auger drill rig, equipped with 8-1/4 inch outer diameter (OD) 

augers, a 5-foot stainless steel core barrel, and associated tooling.  The boreholes were sampled 

continuously from ground surface to depths between 33.0 and 34.2 ft bgs.  In order to determine 

the groundwater quality in areas where the sewer had collapsed or leaked, each soil boring was 

converted into a temporary monitoring well (OT32-TMW01 through OT32-TMW12).  The 

drilling logs and monitoring well construction diagrams for OT-32 are included in Appendix B-

1.  

Soils were visually classified in the field by a Geologist according to the Unified Soil 

Classification System (USCS).  Soils were screened with a MiniRAE
®
 2000 VOC 

photoionization detector (PID) with soil-headspace screening techniques and a Ludlum 44-9 

radionuclide survey meter.  As real time screening techniques and observations such as staining 

or odor did not indicate a clear selection for sampling, soil samples for chemical analysis were 

collected from approximately mid depth (15 ft bgs) and at the capillary fringe (20 to 25 ft bgs).  

Soil samples were placed in the appropriate containers, packed on ice at 4 degrees Celsius (ºC), 

and delivered under chain-of-custody to Severn Trent Laboratories (STL) in Denver, Colorado.   

In addition, two soil samples were collected for geotechnical analysis in soil borings OT32-SB03 

and OT32-SB08.  These two undisturbed samples were collected from 9 -10.5 and 13.5 - 15 ft 

bgs, above the water table in soil representative of the site.  The samples were collected in 3-inch 

diameter Shelby tubes and analyzed by Accutest Laboratories in Orlando, Florida, for 

geotechnical properties (dry bulk density, specific gravity, percent moisture, and fractional 

organic carbon content).   

5.1.2 Groundwater Sampling 

Figure 2-3 presents the locations of the 12 hollow stem auger soil borings which were converted 

into temporary 2-inch diameter PVC monitoring wells (OT32-TMW01 through OT32-TMW12).  

Monitoring well construction diagrams are also provided in Appendix B-1 and a summary of the 

monitoring well construction details are included in Table 3-2.  In July 2007, groundwater 

samples were collected from the 12 temporary monitoring wells installed at OT-32.  Prior to 

sampling, the monitoring wells were developed, in accordance with Bhate SOP No. 10 

(Subsurface Water Investigation), Section 3, Well Development, to remove sediment and 

facilitate communication between the well and the surrounding formation, ensuring a 

representative water sample.  During development a Horiba
®
 U-22 water quality meter was used 

to collect water quality parameters.  The temporary monitoring wells were sampled using a low 
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flow monsoon submersible pump (pumping at an average rate of less than 1 liter per minute) and 

disposable polyethylene tubing.  All samples for TAL metals analysis were filtered in-line 

through a disposable 0.45 micron filter.  After development and prior to sampling, a round of 

water levels were collected.  The Site OT-32 Sample Collection Logs can be found in Appendix 

C-1.  At the direction of the NMED, all temporary monitoring wells at HAFB (e.g., OT32-

TMW01 through OT32-TMW12) should not be abandoned until the Final Report is approved. 

5.2 RW-42 Radioactive Waste Burial Site 

The objectives of the additional investigations at RW-42 were to determine if the buried concrete 

cylinder (reportedly a vertically buried chamber containing primate carcasses and laboratory 

wastes), is a hazardous/low level radioactive waste source and to evaluate the current 

groundwater conditions at the site.  To meet these objectives the following field activities were 

completed in two separate shifts during the ACM investigation in June and July 2007: 

 Four DPT boreholes (RW42-DP01 through RW42-DP04) were advanced around the 3-ft 

by 3-ft concrete cover that indicates the location of the vertically buried concrete 

cylinder.  

 Three subsurface soil samples for chemical analysis were collected from each DPT 

borehole and analyzed for VOCs, SVOCs, TPH, TAL metals, and tritium.  

 One upgradient (RW42-MW01) and two downgradient (RW42-MW02 and RW42-

MW03) permanent monitoring wells were installed using hollow stem auger drilling 

techniques to determine and quantify groundwater quality at the site.  

 One round of groundwater samples was collected from the three new wells (RW42-

MW01 through MW03).  Each groundwater sample was analyzed for VOCs, SVOCs, 

TAL metals, tritium, and TDS. 

 Two geotechnical samples were collected at RW42-MW02, to provide geotechnical data 

of un-impacted soils at the site.  

The rational for conducting the RW-42 ACM investigation described above was to determine if 

animal carcasses and laboratory supplies buried inside a concrete cylinder released suspected 

COPC(s) that impacted the subsurface soil and groundwater quality in immediate vicinity of the 

disposal site. 

Prior to beginning field work a Base Dig Permit (AF Fm 103) with a utility clearance, was 

submitted and approved by the proper authority.  All completed field and waste handling 

activities at RW-42 were performed in accordance with HAFB SOPs provided in the Basewide 

QAPP (Bhate, 2003) and the Bhate Standard Operating Procedures (Bhate, 2002) outlined in the 

Final Accelerated Corrective Measures Work Plan, Multiple Sites, Holloman Air Force Base, 

New Mexico (Bhate, 2007).    
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5.2.1 Subsurface Soil Sampling 

The first phase of the Site RW-42 ACM investigation was conducted in June 2007.  Four DPT 

boreholes (RW42-DP01 through RW42-DP04) were advanced around the 3-foot by 3-foot pad 

that covers the concrete burial cylinder suspected of containing primate carcasses (Figure 2-4).  

Although a Preliminary Assessment conducted by Radian in 1992 found only background 

radioactivity levels at the ground surface, the burial chamber presents a potential source of 

radiation.  The borings were advanced on each side of the concrete pad that covers the burial 

cylinder, approximately 2 feet away from the pad (Figure 2-4).  These four borings were 

advanced using an AMS Incorporated
®
, truck mounted 9600 direct push drill rig and a five foot 

Geoprobe
®
 Dual Tube sampling system.  Each boring was continuously drilled to an 

approximate depth of 25 ft bgs. Subsurface soil samples were collected at three discreet depths 

ranging from 8 to 24 feet bgs.   

During the second phase of the RW-42 ACM investigation conducted in July 2007, a CME-75 

Hollow Stem Auger rig was used to install three deep boreholes around the perimeter of the site.  

The three boreholes were converted into one upgradient (RW42-MW01) and two downgradient 

(RW42-MW02 and RW42-MW03) monitoring wells (Figure 2-4).  Soil samples were not 

collected for chemical analysis at these boreholes, however soils were continuously collected to 

approximately 45 feet bgs for visual classification.  Two soil samples for geotechnical analysis 

were collected from the RW42-MW02 borehole. 

During the ACM investigation at RW-42 soils were visually classified in the field by a Geologist 

according to the USCS.  Soils were screened using a MiniRAE
®
 2000 VOC PID with soil 

headspace screening techniques and a Ludlum 44-9 radionuclide survey meter.  As real time 

screening techniques using the Ludlum radionuclide meter didn’t indicate a clear selection for 

sampling, soil samples for chemical analysis were collected based on the assumed depths of the 

burial chamber.  The first DPT soil samples collected were collected from the 8 to 10 ft bgs 

interval, immediately below the suspected depth of the buried concrete cylinder. The other two 

samples were collected at approximately mid depth of the borehole (16 ft bgs) and at the 

capillary fringe (24 ft bgs).  These 12 soil samples were placed on ice, packed into coolers, and 

delivered under chain-of-custody to STL in Denver, Colorado.  Appendix B-2 contains Site RW-

42 soil boring logs from both the DPT borings and the HSA boreholes completed during the 

ACM investigation.   

In addition two subsurface soil samples were collected for geotechnical analysis from the RW42-

MW02 borehole.  These two undisturbed soil samples were collected from 14 - 16 and 24 - 25 ft 

bgs, above the water table in soils representative of the site.  The samples were collected in 3-

inch diameter Shelby tubes to minimize impact to the sample and analyzed for geotechnical 

parameters (dry bulk density, specific gravity, percent moisture, and fractional organic carbon 

content), by Accutest Laboratories in Orlando, Florida. 
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5.2.2 Groundwater Sampling 

Figure 2-4 shows the locations of the three hollow stem auger soil borings that were converted 

into permanent 2-inch diameter PVC monitoring wells (RW42-MW01 through RW42-MW03).  

Monitoring well construction diagrams are also provided in Appendix B-2 and a summary of the 

monitoring well construction details are included in Table 3-4. In July 2007, groundwater 

samples were collected from the three new monitoring wells (RW42-MW01 through RW42-

MW03) installed at Site RW-42.  Prior to sampling, the monitoring wells were developed, in 

accordance with Bhate SOP No. 10 (Subsurface Water Investigation), Section 3, Well 

Development, to remove sediment and facilitate communication between the well and the 

surrounding formation, ensuring a representative water sample.  During development a Horiba
® 

U-22 water quality meter was used to collect water quality parameters.  The monitoring wells 

were sampled using a low flow monsoon submersible pump (pumping at an average rate of less 

that 1 liter per minute) and disposable polyethylene tubing.  All samples for TAL metals analysis 

were filtered in-line through a disposable 0.45 micron filter.  The Site RW-42 Monitoring Well 

Development and Sample Collection Logs can be found in Appendix C-2.   

5.3 Surveying 

Soil sampling locations and monitoring wells at OT-32 and RW-42 were surveyed using a 

Trimble
®
 Geometrics Pro XR global positioning system (GPS) in accordance with the methods 

described in the Basewide QAPP (Bhate, 2003).  The horizontal locations (northing and easting 

coordinates) are relative to the State Plane Coordinate System New Mexico Central and surveyed 

to an accuracy of +/- 1.0 ft.  Vertical elevations were referenced to the North American Vertical 

Datum (NAVD) 1988.  The top of casing (vertical control) was used to determine the depth and 

elevation of the groundwater and surveyed to an accuracy of +/- 0.001 ft.  Tables 3-3 and 3-5 

summarize the survey data and the depth to groundwater measurements and groundwater 

elevations collected at OT-32 and RW-42 in July 2007 respectively. 

5.4 Equipment Decontamination 

All drilling equipment associated with soil and groundwater sampling (Geoprobe rod, hollow 

stem auger and all tooling) was decontaminated in accordance with the HAFB SOPs provided in 

the Basewide QAPP (Bhate, 2003).   

5.5 Waste Handling 

All investigation derived waste (IDW) produced during the investigation process was handled in 

accordance with the HAFB SOPs provided in the Basewide QAPP (Bhate, 2003).    
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6 LABORATORY ANALYSIS AND DATA VALIDATION 
SUMMARY 

The analysis of soil and groundwater samples collected during this investigation followed the 

proposed methodologies presented in the ACM Multiple Sites Work Plan (Bhate, 2007).  All 

analytical procedures followed the USEPA SW-846 protocol with the groundwater and soil 

samples being analyzed in various combinations for the following: 

 VOCs by USEPA Method 8260B 

 SVOCs by USEPA Method 8270C 

 TPH –GRO, -DRO, and -ORO by USEPA Method 8015B 

 TAL Metals by USEPA Method 6010B/7470A/7471A  

 Tritium by USEPA Method 906.0 MOD 

The groundwater samples included: 

 TDS by USEPA Method 160.1 

All of the laboratory data generated as part of this project was validated by the project chemist.  

Field Quality Assurance (QA)/Quality Control (QC) samples, including trip blanks, equipment 

blank, matrix spikes (MS), and matrix spike duplicates (MSD) were collected to document field 

and laboratory QA/QC.  The analytical data is provided in Appendix D of this report.  The Data 

Validation Reports are provided in Appendix E.  Severn Trent Laboratories (currently known as 

TestAmerica Laboratories) in Denver, Colorado performed the analysis of all samples collected. 

Overall, only minor QC issues were identified during the data validation of the laboratory results 

and the laboratory took all necessary corrective actions.  All of the data were determined to be 

usable with only minor qualifications.  Information regarding the precision, accuracy, 

representativeness, and completeness is provided in the validation reports (Appendix E) with the 

following section providing a synopsis of each analyte group. 

6.1 Volatile Organic Compounds 

Blank contamination was prevalent in both the soil and water samples.  The associated samples 

that yielded a result greater than the method detection limit (MDL) for the compounds detected 

in the blanks were qualified as estimated, “J”.  The following is a list of compounds detected in 

the method blank(s) and their associated samples that required qualification.  Naphthalene in 

samples RW42-DP01-10, RW42-DP03-10, and RW42-DP03-16.  2-Butanone in samples OT32-

SB03-15, OT32-SB03-25, OT32-SB03-25A, OT32-SB02-10, OT32-SB02-25, OT32-SB01-15, 

OT32-SB01-25, OT32-SB12-15, OT32-SB12-25, OT32-SB11-15, OT32-SB11-25, OT32-SB10-

15, OT32-SB10-25, OT32-SB09-15, and OT32-SB09-25.  Trichloroethene in samples OT32-

SB04-15 and OT32-SB04-25.  In addition to method blank contamination, methylene chloride 

was also detected in multiple trip blanks and/or equipment blanks associated with the following 

samples: OT32-TMW05A, OT32-TMW04, RW42-MW02, RW42-MW02A, RW42-MW03, and 

OT32-TMW09. 
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Sample OT32-SB02-25 exhibited all surrogate recoveries below QC limits.  This sample was not 

re-extracted and re-analyzed so all the non-detected compounds were qualified as estimated non-

detected, “UJ”. 

The continuing calibration verification (CCV) standards for 2-butanone, trichloroethene, and 

vinyl acetate yielded a percent difference (%D) outside QC limits for samples OT32-TMW12, 

OT32-TMW11, OT32-TMW10, and OT32-TMW09.  Since more than two volatile target 

compounds were out of range they were qualified as estimated non-detected, “UJ”, or as 

estimated, “J”.  

6.2 Semi-volatile Organic Compounds 

Surrogates were outside control limits for samples RW42-DP04-16 and OT32-SB03-15-D.  A re-

extraction and/or re-analysis was performed beyond hold time and the results were qualified as 

estimated non-detected, “UJ”, or as estimated, “J”.  Sample OT32-SB02-25 exhibited all 

surrogate recoveries below QC limits.  This sample was not re-extracted and re-analyzed. 

Therefore, all the non-detected compounds were qualified as estimated non-detected, “UJ”.  

Bis(2-Ethylhexyl) phthalate was detected in the method blank associated with sample RW42-

DP04-16.  This compound was qualified as estimated, “J”.  

6.3 Total Petroleum Hydrocarbons 

The hold time between collection and preparation for the TPH-GRO analysis was exceeded by 

one to four days in samples OT32-SB03-15, OT32-SB03-25, OT32-SB03-25A, OT32-SB02-10, 

OT32-SB02-25, OT32-SB01-15, OT32-SB01-25, OT32-SB12-15, OT32-SB12-25, OT32-SB11-

15, OT32-SB11-25, OT32-SB10-15, OT32-SB10-25, OT32-SB09-15, OT32-SB09-25, OT32-

SB04-15, OT32-SB04-25, OT32-SB04-25A, OT32-SB08-20, OT32-SB08-30, OT32-SB08-30A, 

OT32-SB07-10, OT32-SB07-25, OT32-SB06-15, OT32-SB06-25, OT32-SB06-25A, OT32-

SB05-15, and OT32-SB05-25.  This compound was qualified as estimated, “J”, or as estimated 

non-detected, “UJ”, in the above mentioned samples. 

TPH-GRO and -DRO were detected in various methods blanks and/or trip blanks and/or 

equipment blanks associated with numerous soil samples.  All positive results greater than the 

MDL were qualified as estimated, “J” (see the Data Validation Reports in Appendix E for 

specific samples). 

6.4 TAL Metals 

Several method and/or equipment blanks associated with various samples yielded results for a 

number of metals.  The positive results, between the MDL and reporting limit (RL), were 

qualified as estimated, “J” (see the Data Validation Reports in Appendix E for specific samples). 

The serial dilution for potassium in samples OT32-TMW08, OT32-TMW07, OT32-TMW06, 

OT32-TMW06A, OT32-TMW05, OT32-TMW05A, OT32-TMW04, RW42-MW02, RW42-



AACCCCEELLEERRAATTEEDD  CCOORRRREECCTTIIVVEE  MMEEAASSUURREESS  

CCOOMMPPLLEETTIIOONN  RREEPPOORRTT  
SSIITTEESS  OOTT--3322  AANNDD  RRWW--4422  

HHOOLLLLOOMMAANN  AAFFBB,,  NNMM    
 

Bhate Project No.:  9110161 September 2012 6-3 

 

MW02A, and RW42-MW03 indicated physical and chemical interferences.  This may have 

caused data bias.  Therefore potassium was qualified as estimated, “J”, in these samples. 

The continuing calibration blank (CCB) yielded a result for sodium associated with the following 

aqueous samples: OT32-TMW08, OT32-TMW07, OT32-TMW06, OT32-TMW06A, OT32-

TMW05, OT32-TMW05A, OT32-TMW04, RW42-MW02, RW42-MW02A,and RW42-MW03.  

The CCB detected zinc related to samples OT32-TMW12, OT32-TMW11, OT32-TMW10, and 

OT32-TMW09.  These compounds were qualified as estimated, “J”.  

The Relative Percent Differences (RPDs) for aluminum, barium, potassium, and nickel were 

outside project defined control limits for sample OT32-SB04-25 and it’s duplicate.  The RPD for 

barium was outside control limits for sample OT32-SB08-30 and it’s duplicate.  Cobalt exceeded 

RPD project defined control limits in sample RW42-DP04-24 and it’s duplicate.  Finally, 

multiple metals were outside RPD limits for sample RW42-DP01-24 and it’s duplicate.  These 

compounds were qualified as estimated, “J. 

6.5 Tritium 

No QC deficiencies were qualified for the tritium analysis. 

6.6 Total Dissolved Solids 

The sample duplicate for TDS yielded an RPD above QC limits associate with samples OT32-

TMW08, OT32-TMW07, OT32-TMW06, OT32-TMW06A, OT32-TMW05, OT32-TMW05A, 

OT32-TMW04, OT32-TMW12, and OT32-TMW11.  These results were qualified as estimated, 

“J”. 

The blank detection of TDS in OT32-TMW12 and OT32-TMW11 required the results to be 

qualified as estimated, “J”. 

The laboratory control sample (LCS) recoveries were above QC limits associated with OT32-

TMW12 and OT32-TMW11.  The positive results were qualified as estimated, “J”. 
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7 NATURE AND EXTENT OF CONTAMINATION 

This section presents soil and groundwater analytical results from the ACM field activities 

conducted by Bhate at Sites OT-32 and RW-42 in June and July 2007.  This section also presents 

the current nature and extent of contamination found in soil and groundwater during these 

investigations.   

7.1 OT-32 Analytical Results 

The objectives of the ACM conducted at Site OT-32 were to: 1) determine if any soil, and/or 

groundwater contamination currently exists at the site, 2) delineate the current horizontal and 

vertical extent of the contamination (if present), and 3) collect the proper data meeting the data 

quality objectives to support closure of the site based on guidance from the NMED.  Soil, 

geotechnical, and groundwater analytical results are summarized in Tables 7-1, 7-2, and 7-3, 

respectively.  Duplicate samples were collected from soil samples OT32-SB03-25, OT32-SB04-

25, OT32-SB06-25, and OT32-SB08-30 and from monitoring wells OT32-TMW05 and OT32-

TMW06 for groundwater.  The complete analytical data packages for this investigation as 

provided by STL are presented in Appendix D.  The Laboratory Analysis and Data Validation 

Summary and Reports are included in Appendix E.   

7.1.1 Soil Analytical Results 

The 28 soil samples (including four duplicates) collected from 12 soil borings (OT32-SB01 

through OT32-SB12) were analyzed for VOCs; SVOCs; TPH-DRO, -GRO, and –ORO; TAL 

metals; and tritium.  The soil analytical results (detections and estimated concentrations only) are 

summarized in Table 7-1; the last digit of the sample identification number indicates the bottom 

of the sample interval.  The OT-32 soil boring locations are shown on Figure 2-3.  

Estimated low concentrations of five VOCs (2-butanone; 1,1-dichloroethene; trichloroethene; 

1,2,3-trichlorobenzene; and naphthalene) were detected above the MDL in soil samples collected 

from 8 boreholes.  None of these estimated concentrations were above their respective SSLs 

(NMED, 2012 [Table A-1]) and all other VOCs were not detected.  An estimated concentration 

of dibenzofuran, detected in borehole OT32-SB12 at 25 ft bgs, was the only SVOC detected at 

OT-32.    

Total Petroleum Hydrocarbons were analyzed for GRO (C6 – C10), DRO (C10 – C22), and ORO 

(>C22 – C36).  Low estimated concentrations of TPH-DRO were detected in every soil sample 

collected at OT-32 due to method blank contamination and were all qualified by the validating 

chemist as estimated “J” (see Appendix E).  Low estimated concentrations of TPH-GRO were 

detected in 11 soil samples with detections ranging from 0.42 J to 0.52 J mg/kg.  All TPH-ORO 

concentrations were below method detection limit.  The combined TPH-DRO, -GRO, and -ORO 

concentrations for each soil sample were well below the NMED TPH screening guidelines for all 

petroleum products (NMED, 2012 [Table 6-3]).   

Eighteen of the twenty-three TAL metals were detected above the MDL.  With the exception of 
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arsenic (one detection), all of the TAL metals were detected below their respective SSLs 

(NMED, 2012).  Arsenic was detected in SB12 at 15 ft bgs at a concentration of 4.2 mg/kg.  

Although, this detection of arsenic slightly exceeds the SSL (3.9 mg/kg) and the NMED 

approved background level (3.7 mg/L) it most likely represents the natural variability in soil 

geochemistry.  Figure 7-1 shows the distribution of arsenic detected in soil samples at OT-32.  In 

addition, with the exception of barium (one detection), all other TAL metals were detected below 

their respective NMED approved background levels (NMED, 2011). 

All tritium results were qualified as undetected (U) (Table 7-1).  Tritium results for the 28 

subsurface soil samples collected at OT-32 ranged from -0.43 U to 0.26 U picocuires per gram 

(pCi/g).  Negative tritium concentrations are less than the minimum detectable concentration.  

All reported results were well below the inhalation of fugitive dusts USEPA SSL (USEPA, 2000 

[Table A.1]) for tritium (323,000,000 pCi/g). 

The two geotechnical samples collected from OT32-SB03 and OT32-SB08 were analyzed for 

bulk density, fractional organic carbon, moisture content, and specific gravity.  The geotechnical 

analytical results are presented in Table 7-2.  The complete geotechnical lab results presented by 

Accutest are included in Appendix D of this report. 

7.1.2 Groundwater Analytical Results 

The 14 groundwater samples (including 2 duplicates) collected from temporary monitoring wells 

OT32-TMW01 through OT32-TMW12 were analyzed for VOCs, SVOCs, TAL metals, tritium, 

and TDS.  The analytical results are presented in Table 7-3 and the monitoring well locations 

with groundwater results above action levels are presented on Figure 7-2.   

Eight VOCs (acetone; bromodichloromethane; 2-butanone; chloroform; 1,1-dichloroethane; 1,1-

Dichloroethene [1,1-DCE]; trichloroethene; and 4-isopropyltoluene) were detected above the 

reporting limit.  With the exception of 1,1-DCE detected in one groundwater sample detected 

VOCs were below applicable USEPA MCLs and NMWQCC standards.  The 1,1-DCE 

concentration (18 micrograms per liter [µg/L]) detected in TMW09 exceed both the USEPA 

MCL (7 µg/L) and NMWQCC standard (5 µg/L).  Figure 7-2 illustrates the location of OT32-

TMW09 in relation to the OT-32 monitoring well network.  Based on the 1,1-DCE groundwater 

data generated from the OT-32 ACM investigation, coupled with the southern groundwater flow 

direction (Figure 3-8) this isolated exceedence of 1,1-DCE (OT32-TMW09) with respect to the 

applicable groundwater standards has been delineated.  The concentrations of 1,1-DCE detected 

in downgradient monitoring wells OT32-TMW10 through OT32-TMW12 were well below 

applicable action levels and ranged from not detected to 0.38 J µg/L.   

Estimated concentrations of four SVOCs detected in six wells did not exceed any established 

groundwater screening levels.  No other SVOCs were detected during this sampling event.   

Seventeen of the twenty-three TAL metals were detected above the MDL, however, manganese 

and aluminum were  the only metals detected above their USEPA Secondary MCLs (50 µg/L) or 

NMWQCC groundwater standard (5,000 µg/L for aluminum and 200 µg/L for manganese).  

Aluminum was detected in one sample (OT32-TMW09) above the USEPA Secondary MCL at a 

concentration of 2,100 µg/L which was below the NMWQCC standard.  Manganese was 
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detected in each of the 12 OT-32 temporary monitoring wells above the USEPA Secondary 

MCL.  Manganese concentrations ranged from 56 µg/L (OT32-TMW01) to 1,100 µg/L (OT32-

TMW05).  Figure 7-2 presents the distribution of manganese and aluminum detected above their 

applicable groundwater action levels at OT-32.  The detections of manganese are most likely due 

to the natural variability of groundwater geochemistry, as the subsurface soil samples collected 

from the corresponding monitoring well soil borings had manganese concentrations considerably 

less than the manganese SSL.  Furthermore, the National Secondary Drinking Water Regulations 

are non-enforceable guidelines regarding contaminants that may cause aesthetic effects (such as 

taste, odor, or color in drinking water [USEPA, 2009]).  In addition, seven metals (barium, 

cobalt, copper, iron, manganese, nickel, and zinc) were detected above their respective NMED 

approved background levels for dissolved constituents (NMED, 2011); however with the 

exception of manganese these detections were below their respective action levels (MCLs and/or 

NMWQCC groundwater standards).  In addition, there were detections of barium, cobalt, copper, 

iron, nickel, and zinc that were above their respective NMED approved background levels 

(NMED, 2011) but were below their applicable groundwater action levels. 

All tritium results were qualified as undetected (U) (Table 7-3).  Tritium results for the 14 

groundwater samples collected at OT-32 ranged from -860 U to 20 U picocuries per liter (pCi/L).  

All reported results were well below the USEPA MCL of 20,000 pCi/L (USEPA, 2000). 

TDS concentrations ranged from 3,900 mg/L (OT32-MW05) to 16,000 Q (elevated reporting 

limit) mg/L (OT32-MW04) and exceeded the NMWQCC standard of 1,000 mg/L and the 

USEPA Secondary MCL (500 mg/L) in each well sampled at Site OT-32 (Figure 7-2).  The 

average TDS concentration for the 12 wells sampled during this event was 11,458 mg/L.  TDS 

concentrations less than 10,000 mg/L detected in three OT-32 monitoring wells (OT32-TWM01, 

-TMW02 and –TMW05) is mostly likely due to leaking underground water lines that traverse 

Douglas Road and connect with the Former Primate Research Facility (Figure 3-8).  In addition, 

the average TDS concentration at OT-32 is greater than 10,000 mg/L; therefore this aquifer is 

classified by the USEPA as a Class III B aquifer which is designated as unfit for human 

consumption (USEPA, 1986).  As a result of this aquifer classification the human ingestion of 

groundwater at this site is an invalid pathway. 

7.2 RW-42 Analytical Results 

The objectives of the ACM conducted at Site RW-42 were to: 1) determine if any soil, and/or 

groundwater contamination currently exists at the site, 2) delineate the current horizontal and 

vertical extent of the contamination (if present), and 3) collect the proper data meeting the data 

quality objectives to support closure of the site based on guidance from the NMED.  Soil, 

geotechnical, and groundwater analytical results are summarized in Tables 7-4, 7-5, and 7-6, 

respectively.  Duplicate samples were collected from soil samples RW42-DP01-24 and RW42-

DP04-24 and from monitoring well RW42-MW02 for groundwater.  The complete analytical 

data packages for this investigation as provided by STL are presented in Appendix D of this 

report.  The Data Validation Reports are included in Appendix E. 
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7.2.1 Soil Analytical Results 

The 14 soil samples (including two duplicates) collected from the 4 DPT soil borings (RW42-

DP01 through RW42-DP04) were analyzed for VOCs; SVOCs; TPH-DRO, -GRO, and –ORO; 

TAL metals; and tritium.  The soil analytical results (detections and estimated concentrations 

only) are summarized in Table 7-4; the last digit of the sample identification number indicates 

the bottom of the sample interval.  The RW-42 soil boring locations are shown on Figure 2-4. 

Acetone was the only VOC detected above the reporting limit and was detected at 20 

micrograms per kilograms (µg/kg) in one sample (RW42-DP02-16).  Estimated low 

concentrations of five VOCs (2-butanone; 1,2,4-trichlorobenzene; hexachlorobutadiene; 1,2,3-

trichlorobenzene; and naphthalene) were detected above the MDL in four of the RW-42 soil 

samples.  None of the detected VOCs were above their respective SSLs (NMED, 2012 [Table A-

1]).  Estimated concentrations of bis(2-ethylhexyl)phthalate were detected in three soil samples 

and was the only SVOC detected at RW-42.    

Total Petroleum Hydrocarbons were analyzed for GRO (C6 – C10), DRO (C10 – C22), and ORO 

(>C22 – C36).  Low estimated concentrations of TPH-DRO were detected in every soil sample 

collected at RW-42 due to method blank contamination and were all qualified by the validating 

chemist as estimated, “J” (see Appendix E).  Low estimated concentrations of TPH-GRO were 

detected in two soil samples (DP01-10 and DP01-16) due to method blank contamination and 

were also qualified as estimated, “J”.  All TPH-ORO concentrations were below the MDL.  

Additionally, the combined TPH-DRO, GRO, and ORO concentrations for each soil sample 

were well below the NMED TPH screening guidelines for all petroleum products (NMED, 2012 

[Table 6-3]).   

Nineteen of the twenty-three TAL metals were detected above the MDL.  However, all of the 

TAL metals were detected below their respective SSLs (NMED, 2012).  In addition, there were 

three detections of aluminum that exceeded the NMED approved background level (NMED, 

2011) but were below the SSL (78,000 mg/kg).  All other TAL metals were detected below their 

respective NMED approved background values. 

Tritium results for the 14 subsurface soil samples collected at RW-42 ranged from -0.059 U to 

0.20 J pCi/g.  The one detection in sample RW42-DP01-24 was well below the inhalation of 

fugitive dusts USEPA SSL (USEPA, 2000 [Table A.1]) for tritium (323, 000,000 pCi/g). 

The two geotechnical samples collected from RW42-MW02 were analyzed for bulk density, 

fractional organic carbon, moisture content, and specific gravity.  The geotechnical analytical 

results are presented in Table 7-5.  The complete geotechnical lab results presented by Accutest 

are included in Appendix D of this report. 

7.2.2 Groundwater Analytical Results 

The four groundwater samples (including a duplicate) collected from monitoring wells RW42-

MW01 through RW42-MW03 were analyzed for VOCs, SVOCs, TAL metals, tritium, and TDS.  
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The analytical results are presented in Table 7-6 and the monitoring well locations with selected 

results from the July 2007 sampling event are shown on Figure 7-3.   

Estimated concentrations of three VOCs (acetone, bromoform, and methylene chloride) were 

detected above the MDL but below their respective EPA MCLs and NMWQCC standards.  

Furthermore, methylene chloride was a suspected method blank contaminant and was qualified 

by the validating chemist as estimated, “J” (see Appendix E).  Additionally, no SVOCs were 

detected during this sampling event.   

Fourteen of the twenty-three TAL metals were detected above the MDL, however, manganese 

was the only metal detected above the USEPA Secondary MCL (50 µg/L) or NMWQCC (200 

µg/L) groundwater standard.  Manganese was detected in two monitoring wells above USEPA 

Secondary MCL at concentrations of 130 mg/L (RW42-MW02) and 240 mg/L (RW42-MW03).  

Figure 7-3 presents the distribution of manganese detected in the groundwater at RW-42.  These 

detections of manganese most likely represent the natural variability in groundwater 

geochemistry, as the subsurface soil samples collected from the nearby DPT soil borings had 

manganese concentrations considerably less than the manganese SSL.   

All tritium results were qualified as undetected (U) (Table 7-6).  Tritium results for the four 

groundwater samples collected at RW-42 ranged from -20 U to 40 U pCi/L.  All results were 

well below the USEPA MCL of 20,000 pCi/L (USEPA, 2000). 

TDS concentrations were consistent at 13,000 mg/L in each of the three wells sampled (RW42-

MW01 through RW42-MW03) and exceeded the NMWQCC standard of 1,000 mg/L and the 

USEPA Secondary MCL (500 mg/L) in each well sampled at Site RW-42 (Figure 7-3).  The 

average TDS concentration (13,000 mg/L) exceeds 10,000 mg/L; therefore this aquifer is 

classified by the USEPA as a Class III B aquifer which is designated as unfit for human 

consumption (USEPA, 1986).  As a result of this aquifer classification the human ingestion of 

groundwater at this site is an invalid pathway. 
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8 CONCLUSIONS AND RECOMMENDATIONS 

This section provides the conclusions and recommendations for the OT-32 and RW-42 ACM 

investigations. 

8.1 OT-32 Collapsed Former Primate Research Area Sewer 
Lines  

The analytical results for subsurface soil samples collected along the sewer line at Site OT-32 

during the ACM Investigation did not contain any VOCs, SVOCs, TPH, or tritium in excess of 

current SSLs.  Although arsenic was detected in one sample slightly above the SSL, this singular 

exceedence most likely represents the natural variability of soil geochemistry.  

1,1-DCE was detected above the EPA MCL (7 µg/L) and the NMWQCC groundwater screening 

level (5 µg/L) in the sample collected from monitoring well OT32-TMW09 (18 µg/L).  

However, the three wells hydraulically downgradient (Figure 3-8) of TMW09 had 1,1-DCE 

concentrations of 0.24 J µg/L (TMW10), not detected (TMW11), and 0.38 J µg/L (TMW12) , 

respectively, indicating that the extent of the plume has been defined (Figure 7-2).  Although 

manganese was detected above the USEPA Secondary MCL in all OT-32 wells and aluminum in 

one well (OT32-MW09), these concentrations most likely represent the natural variability in 

groundwater geochemistry as the calculated HAFB upper tolerance limits (UTLs) for dissolved 

manganese and aluminum are also above the Secondary MCLs (NationView/Bhate JV III, 2011).  

Additionally, the National Secondary Drinking Water Regulations (Secondary MCLs) are non-

enforceable guidelines regarding contaminants that may cause aesthetic effects (such as taste, 

odor, or color in drinking water [USEPA, 2009]).  Furthermore, the average OT-32 TDS 

concentration (11,458 mg/L) is above 10,000 mg/L and is classified by the USEPA as a Class III 

B aquifer which is designated as unfit for human consumption (USEPA, 1986) therefore, the 

human ingestion of groundwater at this site is an invalid pathway. 

Therefore, HAFB will submit a Statement of Basis requesting No Further Action for OT-32 

based upon Criterion #5 listed in Appendix 4-B of the HAFB Hazardous Waste Permit (NMED, 

2004) which states: 

 “The site was characterized or remediated in accordance with applicable state 

and/or federal regulations, and the available data indicate that contaminants 

pose an acceptable level of risk under current and projected future land use.” 

This criterion was accomplished by conducting additional characterization activities (soil and 

groundwater sampling) at OT-32.  The ACM investigation determined that source area(s) above 

the current NMED SSLs do not exist; therefore excavation of contaminated soil or other 

remedial actions are not required for site closure.  Therefore, the existing 12 temporary 

monitoring wells should be abandoned according to the NMED monitoring well abandonment 

guidelines. 



SSIITTEESS  OOTT--3322  AANNDD  RRWW--4422                          

HHOOLLLLOOMMAANN  AAFFBB,,  NNMM  
AACCCCEELLEERRAATTEEDD  CCOORRRREECCTTIIVVEE  MMEEAASSUURREESS  

CCOOMMPPLLEETTIIOONN  RREEPPOORRTT  
 

8-2 September 2012 Bhate Project No.: 9110161  

 

8.2 RW-42 Radioactive Waste Burial Site 

Manganese was the only constituent (VOC, SVOC, TPH, TAL metals, or tritium) detected above 

an applicable groundwater standard during the ACM investigation conducted at RW-42.  In 

addition, all detected constituents in RW-42 soil samples were below applicable action levels.  

Although manganese was detected above the USEPA Secondary MCL in two of the wells, these 

concentrations most likely represent the natural variability in groundwater geochemistry as the 

calculated HAFB UTLs for dissolved manganese is also above the Secondary MCL 

(NationView/Bhate JV III, 2011).  Additionally, the National Secondary Drinking Water 

Regulations (Secondary MCLs) are non-enforceable guidelines regarding contaminants that may 

cause aesthetic effects (such as taste, odor, or color in drinking water [USEPA, 2009]).  

Furthermore, the average RW-42 TDS concentration (13,000 mg/L) is above 10,000 mg/L and is 

classified by the USEPA as a Class III B aquifer which is designated as unfit for human 

consumption (USEPA, 1986) therefore, the human ingestion of groundwater at this site is an 

invalid pathway. 

Therefore, HAFB will submit a Statement of Basis requesting No Further Action for RW-42 

based upon Criterion #5 listed in Appendix 4-B of the HAFB Hazardous Waste Permit (NMED, 

2004) which states: 

 “The site was characterized or remediated in accordance with applicable state 

and/or federal regulations, and the available data indicate that contaminants 

pose an acceptable level of risk under current and projected future land use.” 

This criterion was accomplished by conducting additional characterization activities (soil and 

groundwater sampling) at RW-42.  The ACM investigation determined that source area(s) above 

the current NMED SSLs do not exist; therefore excavation of contaminated soil or other 

remedial actions are not required for site closure.  Therefore, the existing three permanent 

monitoring wells should be abandoned according to the NMED monitoring well abandonment 

guidelines. 
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Table 3-1
Groundwater Wells

 Located Within a 4-Mile Radius
 of Holloman Air Force Base

  Sites OT-32 and RW-42
Accelerated Corrective Measures Completion Report

Holloman AFB, New Mexico

Page 1 of 1

X Y
T 00078 Commercial 398468 3648755 428
T 00868 Domestic 400972 3650377 215
T 03794 Irrigation 403280 3651057 250
T 04855 Domestic 403784 3651965 235
T 04967 Domestic 403480 3652067 200
T 00518 Domestic 405819 3646323 305
T 00518 S Domestic 405819 3646323 220
T 00614 Domestic 404503 3646838 245
T 00995 Domestic 405824 3646730 308
T 01868 Domestic 405824 3646730 280
T 02650 Domestic 405619 3646523 265
T 03230 Domestic 403699 3647252 160
T 04728 Domestic 404503 3646838 216
T 05079 POD1 Domestic 401365 3646757 406
T 01167 Livestock 404993 3644302 170
T 01235 Irrigation 404995 3644706 200
T 03062 Commercial 403678 3644412 295
T 03455 Domestic 403365 3644318 150
T 03483 Domestic 402565 3644318 140
T 03934 Commercial 403578 3644915 160
T 05201 POD1 Irrigation 403380 3644374 295
T 05202 POD1 Irrigation 403381 3644374 250
T 00146 Livestock 402960 3642700 110
T 03245 Commercial 406609 3643887 190
T 04228 Domestic 405295 3643589 180
T 04386 S-6 Commercial 404903 3640666 290
T 04386 S-9 Commercial 404895 3640673 320
T 00172 S Irrigation 406088 3640755 125
T 00776 Irrigation 406391 3640650 120
T 00782 Domestic 406187 3640854 120
T 00818 Irrigation 406391 3640650 125
T 02431 Domestic 405987 3640654 152
T 03909 Livestock 404765 3639453 140
T 04386 S Commercial 404886 3638830 290
T 04386 S-2 Commercial 404888 3638830 310
T 04386 S-3 Commercial 404886 3638837 300
T 04386 S-4 Commercial 404886 3638841 295
T 04386 S-5 Commercial 404903 3640661 310
T 03147 Domestic 406380 3638633 135
T 04080 Domestic 406481 3638734 170
T 03228 Domestic 404290 3637226 160
T 00347 Domestic 403131 3634704 182
T 00972 Domestic 404882 3636009 150
T 01602 Domestic 406510 3635592 135
T 05041 POD1 Domestic 406205 3635697 200
T 01012 Commercial 401072 3634316 72
T 01277 Commercial 404434 3633172 104
T 01327 Commercial 400958 3633604 90
T 01526 Commercial 401368 3633601 152
T 01623 Domestic 400743 3633202 260

Source: New Mexico Water Rights Reporting System Database, 2009

Well ID Number
NAD 83 UTM (in meters)

Well Depth (ft)Use



Table 3-2
 OT-32 Monitoring Well Construction Details

Sites OT-32 and RW-42
Accelerated Corrective Measures Completion Report

 Holloman AFB, New Mexico

Page 1 of 1

Screen Interval 
(ft bgs)

OT32-TMW01 7/23/2007 1 2 24.2 - 34.2 29.52 34.2 Active
OT32-TMW02 7/23/2007 1 2 23.8 - 33.8 26.67 33.8 Active
OT32-TMW03 7/23/2007 1 2 23.8 - 33.8 26.10 34.0 Active
OT32-TMW04 7/21/2007 1 2 23.8 - 33.8 24.47 33.8 Active
OT32-TMW05 7/20/2007 1 2 24.0 - 34.0 24.58 34.0 Active
OT32-TMW06 7/20/2007 1 2 23.0 - 33.0 25.18 33.0 Active
OT32-TMW07 7/19/2007 1 2 24.1 - 34.1 24.78 34.1 Active
OT32-TMW08 7/19/2007 1 2 23.7 - 33.7 26.31 33.7 Active
OT32-TMW09 7/19/2007 1 2 24.0 - 34.0 26.77 34.0 Active
OT32-TMW10 7/19/2007 1 2 23.5 - 33.5 26.49 33.5 Active
OT32-TMW11 7/18/2007 1 2 23.5 - 33.5 26.14 33.5 Active
OT32-TMW12 7/18/2007 1 2 23.5 - 33.5 26.39 33.5 Active

Notes:

ft bgs - Feet below ground surface
ft below TOC -  Feet below Top of Casing (based on July 26, 2007 groundwater elevation)

Depth to Water
(ft below TOC)

Total depth (feet) StatusWell ID Installation Date Sampled 2007 Diameter
(inches)



Table 3-3
OT-32 Groundwater Elevation Summary (July 2007)

Sites OT-32 and RW-42
Accelerated Corrective Measures Completion Report

 Holloman AFB, New Mexico

Page 1 of 1

Well Northing Easting Elevation TOC                                           
(ft above msl)

DTW from TOC                                         
(ft below TOC)

Groundwater Elevation                                   
July 26, 2007                                       
(ft above msl)

OT32-TMW01 681300.9 1689854.8 4,112.26 29.52 4,082.74
OT32-TMW02 681317.9 1689521.6 4,108.19 26.67 4,081.52
OT32-TMW03 681294.1 1689252.0 4,107.01 26.10 4,080.91
OT32-TMW04 681314.4 1688934.9 4,104.68 24.47 4,080.21
OT32-TMW05 681279.3 1688844.3 4,104.61 24.58 4,080.03
OT32-TMW06 680965.2 1688862.2 4,105.07 25.18 4,079.89
OT32-TMW07 680761.5 1688849.8 4,104.59 24.78 4,079.81
OT32-TMW08 680526.7 1688853.7 4,106.05 26.31 4,079.74
OT32-TMW09 680299.4 1688855.3 4,106.49 26.77 4,079.72
OT32-TMW10 680051.1 1688857.3 4,106.12 26.49 4,079.63
OT32-TMW11 679813.6 1688860.2 4,105.69 26.14 4,079.55
OT32-TMW12 679601.8 1688862.0 4,105.94 26.39 4,079.55

Notes:
TOC = Top of Casing
DTW = Depth to Water
ft = feet
msl = mean sea level



Table 3-4
RW-42 Monitoring Well Construction Details

Sites OT-32 and RW-42
Accelerated Corrective Measures Completion Report

 Holloman AFB, New Mexico

Page 1 of 1

Screen Interval 
(ft bgs)

RW42-MW01 7/22/2007 1 2 33.6 - 48.6 38.64 49.0 Active
RW42-MW02 7/21/2007 1 2 34.0 - 49.0 39.89 49.0 Active
RW42-MW03 7/21/2007 1 2 33.8 - 48.8 42.27 49.0 Active

Notes:
ft bgs - Feet below ground surface
ft below TOC -  Feet below Top of Casing (based on July 25, 2007 groundwater elevation)

Depth to Water
(ft below TOC)

Total depth
(feet)

StatusWell ID Installation Date Sampled 2007 Diameter
(inches)



Table 3-5
RW-42 Groundwater Elevation Summary (July 2007)

Sites OT-32 and RW-42
Accelerated Corrective Measures Completion Report

 Holloman AFB, New Mexico

Page 1 of 1

Well Northing Easting Elevation TOC                                           
(ft above msl)

DTW from TOC                                         
(ft below TOC)

Groundwater Elevation                                   
July 25, 2007                                       
(ft above msl)

RW42-MW01 709980.1 1685178.8 4,161.48 38.64 4,122.84
RW42-MW02 709901.6 1685126.3 4,161.33 39.89 4,121.44
RW42-MW03 709923.2 1685083.8 4,161.11 42.27 4,118.84

Notes:
TOC = Top of Casing
DTW = Depth to Water
ft = feet
msl = mean sea level



Table 7-1
OT-32 Soil Analytical Results (July 2007)

Sites OT-32 and RW-42
Accelerated Corrective Measures Completion Report

Holloman Air Force Base, New Mexico

Table 7-1: Page 1 of 3

Client Sample Identification: Soil Screening Levels Basewide Background 0T32-SB01-15 0T32-SB01-25 0T32-SB02-10 0T32-SB02-25 0T32-SB03-15 0T32-SB03-25 0T32-SB03-25A 0T32-SB04-15 0T32-SB04-25 0T32-SB04-25A
Lab Sample Identification: D7G240162-026 D7G240162-027 D7G240162-023 D7G240162-024 D7G240162-019 D7G240162-020 D7G240162-021 D7G210163-001 D7G210163-002 D7G210163-003
Date Sampled: 7/23/2007 7/23/2007 7/23/2007 7/23/2007 7/23/2007 7/23/2007 7/23/2007 7/20/2007 7/20/2007 7/20/2007

Analyte (Method) Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1
General Chemistry (160.3 MOD) % % % % % % % % % % % %
Percent Moisture NV NV 15 20 14 22 18 20 21 18 22 21
TAL Metals (6010B/7471A) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum 78,000 13,722 5,300 J 4,600 J 11,000 J 5,000 J 6,800 J 6,300 J 7,000 J 6,400 7,400 J 4,300 J
Arsenic 3.9 3.7 1.1 B 1.6 B 2.9 ND 1.2 B ND ND 1.4 B 3 2.7
Barium 15,600 169.3 43 J 23 J 90 J 57 J 120 J 73 J 77 J 26 19 J 39 J
Beryllium 156 1.6 0.25 B 0.22 B 0.44 B 0.21 B 0.29 B 0.27 B 0.36 B 0.3 B 0.31 B ND
Cadmium 70.3 0.3 ND ND 0.06 B ND ND ND 0.056 B 0.064 B ND ND
Calcium NV 3 317,332 150,000 J 140,000 J 90,000 J 74,000 J 160,000 J 160,000 J 130,000 J 210,000 J J 140,000 J J 130,000 J J
Chromium 117,000 25 5.8 5.3 10 6.2 7.4 6.7 7.6 7.4 7 4.7
Cobalt 23 4 7.7 1.7 2.2 3.3 1.3 2.6 1.7 2.2 1.6 1.8 1.1 B
Copper 3,130 13 3 3.2 6.3 2.4 B 4.3 2.5 2.9 3 2.6 1.8 B
Iron 54,800 23,049 4,400 J 5,600 J 8,800 J 4,300 J 6,900 J 6,100 J 7,600 J 5,800 7,300 4,600
Lead 400 10.9 2.8 2.4 4.8 2.5 4 3.7 4.1 3.7 2.9 2
Magnesium NV 3 16,991 3,000 J 2,700 J 7,000 J 2,400 J 4,500 J 3,100 J 3,600 J 4,000 3,300 2,100
Manganese 1,860 393 62 J 130 J 150 J 54 J 230 J 78 J 92 J 94 37 33
Nickel 1,560 17.4 4 B 4.8 B 7.2 3.2 B 5.2 4.3 B 5.1 4.5 B 4.6 B J 2.7 B J
Potassium NV 3 5,077 1,300 1,100 2,900 1,100 1,500 1,400 1,600 1,500 1,700 J 990 J
Sodium NV 3 5,196 1,300 J 360 B J 2,000 J 710 J 270 B J 670 J 700 J 1,700 770 520 B
Vanadium 391 42.6 12 20 24 10 20 12 15 12 18 15
Zinc 23,500 54.6 14 J 11 J 27 J 13 J 15 J 15 J 19 J 15 14 9.6
TPH (8015B)  mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Gasoline Range Organics (C6-C10) 1,000 5 NV ND UJ ND UJ ND UJ ND UJ ND UJ ND UJ ND UJ ND UJ 0.48 J J 0.48 J J
Diesel Range Organics (C10-C22) 1,000 5 NV 2.1 JB J 2.2 JB J 2.0 JB J 2.1 JB J 2.2 JB J 2.2 JB J 2.2 JB J 2.1 JB J 2.1 JB J 2.1 JB J
VOC (8260B)  mg/kg mg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
2-Butanone (MEK) 37,100 NV 13 JB J 12 JB J 12 JB J 11 JB J 13 JB J 11 JB J 12 JB J ND ND ND
1,1-Dichloroethene 449 NV ND ND ND ND ND ND ND ND ND ND
Trichloroethene 8.77 NV ND ND ND ND ND ND ND 0.38 JB J 0.3 JB J ND
1,2,3-Trichlorobenzene 49 4 NV 1.2 J ND ND ND ND ND ND ND ND ND
Naphthalene 43 NV 1.3 J ND ND ND ND ND ND ND ND ND
SVOC (8270C)  mg/kg mg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
Dibenzofuran 78 4 NV ND ND ND ND UJ ND ND ND ND ND ND
Radionuclides (906.0 MOD) pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g
Tritium 7 323,000,000 6 NV -0.24 U 0.09 U -0.20 U 0.04 U -0.12 U 0.05 U -0.06 U 0.26 U 0.03 U -0.10 U
Notes:
NMED = New Mexico Environment Department Qualifiers:
TAL = Target Analyte List J (metals) = Method Blank contamination
TPH = Total Petroleum Hydrocarbons J (organics) = Estimated Result. Result is less than the Reporting Limit (RL)
VOC = Volatile Organic Compounds J (chemist Qualifier) = Qualified by the validating chemist (see Appendix E)
SVOC = Semi-Volatile Organic Compounds UJ = Estimated Non Detect. For non detected compounds, the sample quantitaion limit is qualified as approximate.
µg/kg = micrograms per kilogram B (metals) = Estimated Result. Result is less than the RL.
mg/kg = milligrams per kilogram B (organics) = Method Blank contamination
pCi/g = picocuries per gram L = Serial dilution of a digestate in the analytical batch indicates that chemical and physical interferences are present.
ND = Not Detected U = Result less than the sample detection limit
NV = No Value 1 Table A-1, NMED Soil Screening Levels (SSLs). Risk Assessment Guidance for Site Investigations and Remediation (NMED, February 2012).
% = percent 2 Table 1, Conditional Approval Letter, Basewide Background Study Report, Holloman Air Force Base, New Mexico (NMED, December 2011)
bgs = below ground surface 3 No Value established for NMED Residential SSL (February 2012) and USEPA RSL (May 2012) 
Q = Laboratory qualifier 4 USEPA Regional Screening Levels (RSLs) (May 2012) 
Q1 = Validating Chemist Qualifier 5Table 6-3, TPH Screening Guidelines for Diesel #2/crankcase oil, Residential Direct Exposure. Risk Assessment Guidance for Site Investigations and Remediation  (NMED, February 2012)

6USEPA Soil Screening Guidance for Radionuclides: Technical Background Document ; Table A.1 (Inhalation of Fugitive Dusts) (USEPA, October 2000)
Client Sample Nomenclature: 7 Negative Tritium concentrations are less than the minimum detectable concentration.
OT32 = Former Primate Research Facility Sewer Line Bold value indicates analytes above NMED SSLs (February 2012) or TPH results above NMED TPH Screening Guidelines
SB = Soil Boring Indicates analytical results above the NMED Residential SSL, but below the NMED Approved Background Level
A = sample suffix denoting a field duplicate sample Indicates analytical results above the NMED Approved Background Level, but below the NMED Residential SSL
The final digits equal the ending depth of the sampled interval (feet bgs)

NMED
Residential1

NMED Approved 
Background Levels 2



Table 7-1
OT-32 Soil Analytical Results (July 2007)

Sites OT-32 and RW-42
Accelerated Corrective Measures Completion Report

Holloman Air Force Base, New Mexico

Table 7-1: Page 2 of 3

Client Sample Identification: Soil Screening Levels Basewide Background
Lab Sample Identification:
Date Sampled:

Analyte (Method)
General Chemistry (160.3 MOD) % %
Percent Moisture NV NV
TAL Metals (6010B/7471A) mg/kg mg/kg
Aluminum 78,000 13,722
Arsenic 3.9 3.7
Barium 15,600 169.3
Beryllium 156 1.6
Cadmium 70.3 0.3
Calcium NV 3 317,332
Chromium 117,000 25
Cobalt 23 4 7.7
Copper 3,130 13
Iron 54,800 23,049
Lead 400 10.9
Magnesium NV 3 16,991
Manganese 1,860 393
Nickel 1,560 17.4
Potassium NV 3 5,077
Sodium NV 3 5,196
Vanadium 391 42.6
Zinc 23,500 54.6
TPH (8015B)  mg/kg mg/kg
Gasoline Range Organics (C6-C10) 1,000 5 NV
Diesel Range Organics (C10-C22) 1,000 5 NV
VOC (8260B)  mg/kg mg/kg
2-Butanone (MEK) 37,100 NV
1,1-Dichloroethene 449 NV
Trichloroethene 8.77 NV
1,2,3-Trichlorobenzene 49 4 NV
Naphthalene 43 NV
SVOC (8270C)  mg/kg mg/kg
Dibenzofuran 78 4 NV
Radionuclides (906.0 MOD) pCi/g pCi/g
Tritium 7 323,000,000 6 NV
Notes:
NMED = New Mexico Environment Department
TAL = Target Analyte List
TPH = Total Petroleum Hydrocarbons
VOC = Volatile Organic Compounds
SVOC = Semi-Volatile Organic Compounds
µg/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
pCi/g = picocuries per gram
ND = Not Detected

NV = No Value
% = percent
bgs = below ground surface
Q = Laboratory qualifier
Q1 = Validating Chemist Qualifier

Client Sample Nomenclature:
OT32 = Former Primate Research Facility Sewer Line
SB = Soil Boring
A = sample suffix denoting a field duplicate sample
The final digits equal the ending depth of the sampled interval (feet bgs)

NMED
Residential1

NMED Approved 
Background Levels 2

0T32-SB05-15 0T32-SB05-25 0T32-SB06-15 0T32-SB06-25 0T32-SB06-25A 0T32-SB07-10 0T32-SB07-25 0T32-SB08-20 0T32-SB08-30 0T32-SB08-30A
D7G210163-022 D7G210163-023 D7G210163-019 D7G210163-020 D7G210163-021 D7G210163-007 D7G210163-008 D7G210163-004 D7G210163-005 D7G210163-006

7/20/2007 7/20/2007 7/20/2007 7/20/2007 7/20/2007 7/19/2007 7/19/2007 7/19/2007 7/19/2007 7/19/2007
Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1

% % % % % % % % % %
16 21 21 26 25 14 27 17 22 30

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
11,000 6,400 6,300 2,500 2,200 4,800 1,500 5,200 11,000 11,000

1.5 B 1.1 B 1.2 B ND ND 1.3 B 1 B 1.2 B 1.5 B 1.8 B
75 87 53 42 33 34 15 46 32 J 55 J

0.57 B 0.27 B 0.3 B ND ND 0.23 B ND 0.23 B 0.53 B 0.58 B
0.1 B ND 0.057 B ND ND 0.067 B ND 0.059 B 0.085 B ND

200,000 J J 110,000 170,000 J J 200,000 J J 190,000 J J 150,000 J J 220,000 J J 180,000 J J 150,000 J J 140,000 J J
12 6.8 6.8 2.6 2.4 5.3 1.8 B 5.7 11 12
3.1 1.5 2.1 0.75 B 0.63 B 1.4 0.48 B 1.7 3.5 3.8
5.6 3.2 5.8 1.6 B 1.8 B 2.3 2.1 B 2.8 4.8 5.2

9,600 5,000 6,200 2,300 2,200 4,100 1,200 4,500 8,700 9,900
5.4 2.5 3.3 1.4 1.4 2.7 1.7 3 5 5.3

4,700 2,500 6,700 1,400 1,200 2,400 1,200 2,600 4,700 5,000
120 38 99 24 26 66 58 78 120 120
8.7 3.8 B 5.2 1.8 B 1.5 B 3.6 B 1.4 B 4.1 B 8.1 9

2,600 1,500 1,600 660 570 1,200 350 B 1,200 2,200 2,300
300 B 190 B 1,500 680 700 1,000 830 1,300 810 920
22 12 12 4.9 4.4 10 3.6 10 19 19
25 16 19 6.1 5.7 11 4.5 12 27 26

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
ND UJ 0.44 J J ND UJ ND UJ ND UJ 0.48 J J 0.52 J J 0.47 J J 0.52 J J 0.51 J J
2.1 JB J 2.2 JB J 2.1 JB J 2.2 JB J 2.2 JB J 2 JB J 2.2 JB J 2 JB J 2.1 JB J 2.3 JB J

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
ND ND ND ND ND ND ND ND ND ND

pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g
0.20 U 0.09 U 0.12 U -0.02 U -0.18 U 0.08 U 0.03 U 0.07 U 0.22 U -0.07 U

Qualifiers:
J (metals) = Method Blank contamination
J (organics) = Estimated Result. Result is less than the Reporting Limit (RL)
J (chemist Qualifier) = Qualified by the validating chemist (see Appendix E)
UJ = Estimated Non Detect. For non detected compounds, the sample quantitaion limit is qualified as approximate.
B (metals) = Estimated Result. Result is less than the RL.
B (organics) = Method Blank contamination
L = Serial dilution of a digestate in the analytical batch indicates that chemical and physical interferences are present.
U = Result less than the sample detection limit
1 Table A-1, NMED Soil Screening Levels (SSLs). Risk Assessment Guidance for Site Investigations and Remediation (NMED, February 2012).
2 Table 1, Conditional Approval Letter, Basewide Background Study Report, Holloman Air Force Base, New Mexico (NMED, December 2011)
3 No Value established for NMED Residential SSL (February 2012) and USEPA RSL (May 2012) 
4 USEPA Regional Screening Levels (RSLs) (May 2012) 
5Table 6-3, TPH Screening Guidelines for Diesel #2/crankcase oil, Residential Direct Exposure. Risk Assessment Guidance for Site Investigations and Remediation  (NMED, February 2012)
6USEPA Soil Screening Guidance for Radionuclides: Technical Background Document ; Table A.1 (Inhalation of Fugitive Dusts) (USEPA, October 2000)
7 Negative Tritium concentrations are less than the minimum detectable concentration.
Bold value indicates analytes above NMED SSLs (February 2012) or TPH results above NMED TPH Screening Guidelines
Indicates analytical results above the NMED Residential SSL, but below the NMED Approved Background Level
Indicates analytical results above the NMED Approved Background Level, but below the NMED Residential SSL



Table 7-1
OT-32 Soil Analytical Results (July 2007)

Sites OT-32 and RW-42
Accelerated Corrective Measures Completion Report

Holloman Air Force Base, New Mexico

Table 7-1: Page 3 of 3

Client Sample Identification: Soil Screening Levels Basewide Background
Lab Sample Identification:
Date Sampled:

Analyte (Method)
General Chemistry (160.3 MOD) % %
Percent Moisture NV NV
TAL Metals (6010B/7471A) mg/kg mg/kg
Aluminum 78,000 13,722
Arsenic 3.9 3.7
Barium 15,600 169.3
Beryllium 156 1.6
Cadmium 70.3 0.3
Calcium NV 3 317,332
Chromium 117,000 25
Cobalt 23 4 7.7
Copper 3,130 13
Iron 54,800 23,049
Lead 400 10.9
Magnesium NV 3 16,991
Manganese 1,860 393
Nickel 1,560 17.4
Potassium NV 3 5,077
Sodium NV 3 5,196
Vanadium 391 42.6
Zinc 23,500 54.6
TPH (8015B)  mg/kg mg/kg
Gasoline Range Organics (C6-C10) 1,000 5 NV
Diesel Range Organics (C10-C22) 1,000 5 NV
VOC (8260B)  mg/kg mg/kg
2-Butanone (MEK) 37,100 NV
1,1-Dichloroethene 449 NV
Trichloroethene 8.77 NV
1,2,3-Trichlorobenzene 49 4 NV
Naphthalene 43 NV
SVOC (8270C)  mg/kg mg/kg
Dibenzofuran 78 4 NV
Radionuclides (906.0 MOD) pCi/g pCi/g
Tritium 7 323,000,000 6 NV
Notes:
NMED = New Mexico Environment Department
TAL = Target Analyte List
TPH = Total Petroleum Hydrocarbons
VOC = Volatile Organic Compounds
SVOC = Semi-Volatile Organic Compounds
µg/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
pCi/g = picocuries per gram
ND = Not Detected

NV = No Value
% = percent
bgs = below ground surface
Q = Laboratory qualifier
Q1 = Validating Chemist Qualifier

Client Sample Nomenclature:
OT32 = Former Primate Research Facility Sewer Line
SB = Soil Boring
A = sample suffix denoting a field duplicate sample
The final digits equal the ending depth of the sampled interval (feet bgs)

NMED
Residential1

NMED Approved 
Background Levels 2

OT32-SB09-15 OT32-SB09-25 OT32-SB10-15 OT32-SB10-25 OT32-SB11-15 OT32-SB11-25 OT32-SB12-15 OT32-SB12-25
D7G200178-013 D7G200178-014 D7G200178-011 D7G200178-012 D7G200178-003 D7G200178-004 D7G200178-001 D7G200178-002

7/19/2007 7/19/2007 7/19/2007 7/19/2007 7/18/2007 7/18/2007 7/18/2007 7/18/2007
Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1

% % % % % % % %
17 17 14 15 16 18 14 22

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
6,500 10,000 11,000 8,800 4,800 2,400 13,000 8,900

2 B 2.9 2.2 B 2.7 1.7 B ND 4.2 0.88 B
47 120 270 140 81 38 100 53

0.29 B 0.51 B 0.61 0.37 B ND ND 0.69 0.38 B
0.078 B 0.1 B 0.069 B 0.12 B 0.093 B ND 0.19 B 0.084 B

190,000 JL J 97,000 JL J 47,000 JL J 160,000 JL J 200,000 JL J 210,000 JL J 150,000 JL J 170,000 JL J
7 12 12 9.6 5 2.7 15 9.9

2.2 3.1 3.1 3.6 2.3 0.81 B 3.4 2.2
3.2 4.5 5 4.3 2.9 1.5 B 7 4.5

5,800 8,400 9,800 8,800 4,100 2,200 12,000 6,300
3.8 5.8 7.5 4.6 2.9 2.3 7.2 4.3

3,400 5,800 5,600 6,800 3,400 2,300 6,000 4,500
120 170 160 150 130 21 130 78
5.2 7.8 8.3 6.8 4.4 B 1.6 B 11 6.2

1,600 2,100 3,000 1,900 1,100 650 2,200 2,000
1,100 L 1,100 L 1,100 L 1,700 L 590 BL 400 BL 3,000 L 1,500 L

12 21 20 20 8.4 5.1 32 12
16 J J 22 J J 29 J J 18 J J 13 J J 6.6 J J 32 J J 21 J J

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
0.42 J J ND UJ 0.42 J J ND UJ ND UJ ND UJ 0.49 J J ND UJ

2 JB J 2 JB J 2 JB J 1.9 JB J 2 JB J 2.1 JB J 1.9 JB J 2.2 JB J
µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

11 JB J 10 JB J 11 JB J 9.5 JB J 13 JB J 11 JB J 12 JB J 13 JB J
1.2 J ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
ND ND ND ND ND ND ND 44 J

pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g
-0.12 U -0.02 U 0.009 U -0.30 U -0.08 U -0.18 U -0.15 U -0.43 U

Qualifiers:
J (metals) = Method Blank contamination
J (organics) = Estimated Result. Result is less than the Reporting Limit (RL)
J (chemist Qualifier) = Qualified by the validating chemist (see Appendix E)
UJ = Estimated Non Detect. For non detected compounds, the sample quantitaion limit is qualified as approximate.
B (metals) = Estimated Result. Result is less than the RL.
B (organics) = Method Blank contamination
L = Serial dilution of a digestate in the analytical batch indicates that chemical and physical interferences are present.
U = Result less than the sample detection limit
1 Table A-1, NMED Soil Screening Levels (SSLs). Risk Assessment Guidance for Site Investigations and Remediation (NMED, February 2012).
2 Table 1, Conditional Approval Letter, Basewide Background Study Report, Holloman Air Force Base, New Mexico (NMED, December 2011)
3 No Value established for NMED Residential SSL (February 2012) and USEPA RSL (May 2012) 
4 USEPA Regional Screening Levels (RSLs) (May 2012) 
5Table 6-3, TPH Screening Guidelines for Diesel #2/crankcase oil, Residential Direct Exposure. Risk Assessment Guidance for Site Investigations and Remediation  (NMED, February 2012)
6USEPA Soil Screening Guidance for Radionuclides: Technical Background Document ; Table A.1 (Inhalation of Fugitive Dusts) (USEPA, October 2000)
7 Negative Tritium concentrations are less than the minimum detectable concentration.
Bold value indicates analytes above NMED SSLs (February 2012) or TPH results above NMED TPH Screening Guidelines
Indicates analytical results above the NMED Residential SSL, but below the NMED Approved Background Level
Indicates analytical results above the NMED Approved Background Level, but below the NMED Residential SSL



Table 7-2
OT-32 Soil Geotechnical Analytical Results

Sites OT-32 and RW-42
Accelerated Corrective Measures Completion Report

Holloman AFB, New Mexico

Page 1 of 1

Client Sample Identification OT32-SB03-10.5 OT32-SB08-15
Lab Sample Identification F51388-1 F51388-2
Depth (ft bgs) 9-10.5 13.5-15
Date sampled 7/23/2007 7/19/2007
Parameter
Bulk Density (Dry Basis) ASTM D2937-94 M g/mL 1.1 1.1 1.100
Fractional Organic Carbon ASTM D2974-87 % 4.5 9.5 7.000
Moisture Content (Solids, Percent) USEPA 160.3 % 6.4 9.6 8.000
Specific Gravity ASTM 1429 Unitless 1.3 1.5 1.400

Notes:
ASTM - American Society for Testing and Materials
USEPA - U.S. Environmental Protection Agency
ft bgs - Feet below ground surface
g/mL -  grams per milliliter
% -  percent

UnitMethod Average



Table 7-3
OT-32 Groundwater Analytical Results (July 2007)

Sites OT-32 and RW-42
Accelerated Corrective Measures Completion Report

Holloman AFB, New Mexico

Table 7-3: Page 1 of 2

Client Sample Identification: OT32-TMW01 OT32-TMW02 OT32-TMW03 OT32-TMW04 0T32-TMW05 0T32-TMW05 0T32-TMW05-A 0T32-TMW06
Lab Sample Identification: D7G250192-003 D7G250192-002 D7G250192-001 D7G240162-011 D7G240162-005 D7G260168-007 D7G240162-006 D7G240162-003
Date Sampled: 7/24/2007 7/24/2007 7/24/2007 7/21/2007 7/21/2007 7/25/2007 7/21/2007 7/21/2007

Analyte (Method) Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1
General Chemistry (160.1)  mg/L  mg/L mg/L mg/L  mg/L  mg/L  mg/L  mg/L  mg/L  mg/L  mg/L  mg/L
Total Dissolved Solids 1,000 500 5 NV 65,956.58 8 4,200 Q 9,300 Q 14,000 Q 16,000 Q J 3,900 J NS 4,100 Q J 13,000 Q J
TAL Metals (6010B/7470A)  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L
Aluminum 5,000 50 5 54 54.00 ND ND ND ND ND NS ND 23 B
Arsenic 100 10 10 28.53 ND 4.6 B 4.6 B ND ND NS ND ND
Barium 1,000 2,000 30.2 30.13 54 53 58 51 130 NS 130 150
Calcium NV NV 1,151,302 1,151,301.20 590,000 J J 490,000 J J 560,000 J J 560,000 J J 580,000 J J NS 590,000 J J 720,000 J J
Cadmium 10 5 2.5 2.41 0.54 B 0.85 B 0.88 B 0.86 B 1.2 B NS 0.94 B 1.1 B
Cobalt 50 NV 2.6 2.60 ND 1.4 B 2.1 B 5.1 B 37 NS 39 ND
Copper 1,000 1,300 22 57.46 91 140 44 ND 6.4 B NS 5.9 B 22
Iron 1,000 300 5 65.6 65.56 ND ND ND 34 B 89 B NS 69 B 300
Potassium NV NV 120,480 120,479.98 4,600 6,500 12,000 14,000 L J 26,000 L J NS 27,000 L J 14,000 L J
Magnesium NV NV 3,630,927 3,630,926.70 180,000 360,000 540,000 790,000 120,000 NS 130,000 560,000
Manganese 200 50 5 50 118.65 56 98 240 400 1,100 NS 1,100 260
Sodium NV NV 19,972,499 19,972,499.00 240,000 1,900,000 3,200,000 3,800,000 J J 320,000 J J NS 330,000 J J 3,200,000 J J
Nickel 200 NV 15.9 15.89 ND 8 B ND 14 B 130 NS 140 ND
Selenium 50 50 25.3 25.26 ND ND 10 B 16 ND NS ND 10 B
Vanadium NV NV 73.8 73.73 9.9 B 14 13 18 5.6 B NS 6 B 8.1 B
Zinc 10,000 5,000 5 23 56.28 59 J J 34 J J 29 J J 26 J J 110 J J NS 110 J J 37 J J
Mercury 2 2 0.2 0.200 0.033 JB J 0.035 JB J 0.035 JB J 0.037 JB J 0.036 JB J NS 0.034 JB J 0.033 JB J
VOC (8260B)  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L
Acetone NV NV NV NV ND ND ND 13 22 NS 25 33
Benzene 10 5 NV NV ND ND ND ND 0.22 J NS 0.22 J ND
Bromodichloromethane NV NV NV NV 0.37 J 1.3 0.69 J 0.25 J ND NS ND ND
2-Butanone (MEK) NV NV NV NV ND ND ND ND 4.6 J NS 3.7 J 3.9 J
Chloroform 100 NV NV NV 1.2 3.6 1.7 0.96 J ND NS ND ND
1,4-Dichlorobenzene NV 75 NV NV ND ND ND ND 0.33 J NS 0.37 J ND
1,1-Dichloroethane 25 NV NV NV ND ND ND ND ND NS ND ND
1,1-Dichloroethene 5 7 NV NV ND 0.22 J ND ND ND NS ND ND
2-Hexanone NV NV NV NV ND ND ND ND ND NS ND ND
Methylene chloride 100 5 NV NV ND ND ND 0.45 JB J ND NS 0.38 JB J ND
4-Methyl-2-pentanone NV NV NV NV ND ND ND ND 1.4 J NS ND ND
Toluene 750 1,000 NV NV ND ND ND ND ND NS ND ND
1,1,2-Trichloroethane 10 5 NV NV ND ND ND ND ND NS ND ND
Trichloroethene 100 5 NV NV ND 3.6 ND ND ND NS ND ND
4-Isopropyltoluene NV NV NV NV ND ND ND 0.97 J 2.3 NS 2.2 0.24 J
Naphthalene 30 9 NV NV NV ND ND ND ND ND NS ND ND
SVOC (8270C)  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L
Acetophenone NV NV NV NV ND ND ND ND 1.4 J NS 1.4 J 1.2 J
bis(2-Ethylhexyl)phthalate NV NV NV NV ND ND ND ND ND NS ND ND
Hexachloroethane NV NV NV NV ND ND ND ND ND NS ND ND
Hexachlorobutadiene NV NV NV NV ND ND ND ND ND NS ND ND
Radionuclides (906.0 MOD) pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L
Tritium 7 NV 20,000 6 NV NV 20 U -100 U -70 U -230 U NS -140 U -330 U -20 U
Notes: Qualifiers:
NMWQCC = New Mexico Water Quality Control Commision Q = Elevated Reporting Limit (RL)
USEPA = United States Environmental Protection Agency J (metals) = Method Blank contamination
MCL = Maximum Contaminant Level J (organics) = Estimated Result. Result is less than the RL.
UTL  = Upper Tolerance Limit J (chemist Qualifier) = Qualified by the validating chemist (see Appendix E)
TAL = Target Analyte List UJ = Estimated Non Detect. For non detected compounds, the sample quantitaion limit is qualified as approximate.
VOC = Volatile Organic Compounds B (metals) = Estimated Result. Result is less than the RL.
SVOC = Semi-Volatile Organic Compounds B (organics) = Method Blank contamination
µg/L = micrograms per liter L = Serial dilution of a digestate in the analytical batch indicates that chemical and physical interferences are present.
mg/L = milligrams per liter U = Result is less than the sample detection limit
pCi/L = picocuries per liter 1 Standards for Groundwater, if 10,000 mg/L TDS Concentration or Less, New Mexico Administrative Code 20.6.2.3103
ND = Not Detected 2 USEPA National Primary Drinking Water Regulations MCLs (816-F-09-004, May 2009)
NS = Not Sampled 3 Table 3, Conditional Approval Letter, Basewide Background Study Report, Holloman Air Force Base, New Mexico  (NMED, December 2011)
NV = No Value 4 Table 5-18, Basewide Background Study Report, Holloman Air Force Base, New Mexico (NationView/Bhate JV III, July, 2011)
Q = Laboratory qualifier 5 USEPA Secondary Drinking Water Standard (816-F-09-004, May 2009)
Q1 = Validating Chemist Qualifier 6 Radionuclide Drinking Water MCLs, Table 2.3, EPA Soil Screening Guidance for Radionuclides; Technical Background Document (USEPA, October 2000)

7 Negative Tritium concentrations are less than the minimum detectable concentration.
Client Sample Nomenclature: 8 Value established in the Basewide Background Study Report, HAFB, New Mexico (NationView/Bhate JV III, July 2011) and derived from the Total Groundwater UTL.
OT32 = Former Primate Research Facility Sewer Line 9 Value is for PAHs: total naphthalene plus monomethylnaphthalenes.
TMW = Temporary Monitoring Well Bold value indicates analytes above the New Mexico Groundwater Quality Standards or the USEPA MCLs
A = sample suffix denoting a field duplicate sample Indicates analytical results above the New Mexico Groundwater Quality Standard, or USEPA MCL, but below the NMED Approved Background Level

Indicates analytical results above the NMED Approved Background Level, but below the New Mexico Groundwater Quality Standard and USEPA MCL

NMWQCC1 USEPA MCL 2 NMED Approved 
Background 3

Groundwater Screening Levels

Dissolved Metals in 
Groundwater UTL 4

Basewide Background



Table 7-3
OT-32 Groundwater Analytical Results (July 2007)

Sites OT-32 and RW-42
Accelerated Corrective Measures Completion Report

Holloman AFB, New Mexico

Table 7-3: Page 2 of 2

Client Sample Identification:
Lab Sample Identification:
Date Sampled:

Analyte (Method)
General Chemistry (160.1)  mg/L  mg/L mg/L mg/L
Total Dissolved Solids 1,000 500 5 NV 65,956.58 8

TAL Metals (6010B/7470A)  µg/L  µg/L  µg/L  µg/L
Aluminum 5,000 50 5 54 54.00
Arsenic 100 10 10 28.53
Barium 1,000 2,000 30.2 30.13
Calcium NV NV 1,151,302 1,151,301.20
Cadmium 10 5 2.5 2.41
Cobalt 50 NV 2.6 2.60
Copper 1,000 1,300 22 57.46
Iron 1,000 300 5 65.6 65.56
Potassium NV NV 120,480 120,479.98
Magnesium NV NV 3,630,927 3,630,926.70
Manganese 200 50 5 50 118.65
Sodium NV NV 19,972,499 19,972,499.00
Nickel 200 NV 15.9 15.89
Selenium 50 50 25.3 25.26
Vanadium NV NV 73.8 73.73
Zinc 10,000 5,000 5 23 56.28
Mercury 2 2 0.2 0.200
VOC (8260B)  µg/L  µg/L  µg/L  µg/L
Acetone NV NV NV NV
Benzene 10 5 NV NV
Bromodichloromethane NV NV NV NV
2-Butanone (MEK) NV NV NV NV
Chloroform 100 NV NV NV
1,4-Dichlorobenzene NV 75 NV NV
1,1-Dichloroethane 25 NV NV NV
1,1-Dichloroethene 5 7 NV NV
2-Hexanone NV NV NV NV
Methylene chloride 100 5 NV NV
4-Methyl-2-pentanone NV NV NV NV
Toluene 750 1,000 NV NV
1,1,2-Trichloroethane 10 5 NV NV
Trichloroethene 100 5 NV NV
4-Isopropyltoluene NV NV NV NV
Naphthalene 30 9 NV NV NV
SVOC (8270C)  µg/L  µg/L  µg/L  µg/L
Acetophenone NV NV NV NV
bis(2-Ethylhexyl)phthalate NV NV NV NV
Hexachloroethane NV NV NV NV
Hexachlorobutadiene NV NV NV NV
Radionuclides (906.0 MOD) pCi/L pCi/L pCi/L pCi/L
Tritium 7 NV 20,000 6 NV NV
Notes:
NMWQCC = New Mexico Water Quality Control Commision
USEPA = United States Environmental Protection Agency
MCL = Maximum Contaminant Level
UTL  = Upper Tolerance Limit
TAL = Target Analyte List
VOC = Volatile Organic Compounds
SVOC = Semi-Volatile Organic Compounds
µg/L = micrograms per liter
mg/L = milligrams per liter
pCi/L = picocuries per liter
ND = Not Detected
NS = Not Sampled
NV = No Value
Q = Laboratory qualifier
Q1 = Validating Chemist Qualifier

Client Sample Nomenclature:
OT32 = Former Primate Research Facility Sewer Line
TMW = Temporary Monitoring Well
A = sample suffix denoting a field duplicate sample

NMWQCC1 USEPA MCL 2 NMED Approved 
Background 3

Groundwater Screening Levels

Dissolved Metals in 
Groundwater UTL 4

Basewide Background 0T32-TMW06-A 0T32-TMW07 0T32-TMW08 0T32-TMW09 0T32-TMW10 0T32-TMW11 0T32-TMW12
D7G240162-004 D7G240162-002 D7G240162-001 D7G210163-018 D7G210163-017 D7G210163-013 D7G210163-012

7/21/2007 7/20/2007 7/20/2007 7/20/2007 7/20/2007 7/20/2007 7/19/2007
Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1 Result Q Q1
 mg/L  mg/L  mg/L  mg/L  mg/L  mg/L  mg/L
13,000 Q J 13,000 Q J 14,000 Q J 13,000 Q 14,000 Q 11,000 JQ J 12,000 JQ J
 µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L
ND ND ND 2,100 ND ND ND
ND ND ND ND ND 8.7 B ND
150 120 140 31 100 28 38

720,000 J J 780,000 J J 830,000 J J 900,000 J J 870,000 J J 740,000 J J 770,000 J J
0.92 B 0.8 B 1.1 B 1.1 B 1.2 B 0.9 B 1 B
ND 1.8 B 2 B 6.1 B 4.6 B 1.2 B 4.1 B
32 20 ND 170 54 ND ND
55 B 53 B ND 200 J J 29 JB J 37 JB J ND

14,000 L J 11,000 L J 15,000 L J 6,800 17,000 3,600 6,800
550,000 510,000 620,000 760,000 570,000 440,000 510,000

270 340 580 590 660 69 260
3,200,000 J J 2,900,000 J J 3,500,000 J J 2,700,000 3,200,000 2,400,000 2,300,000

ND 7.9 B ND 24 B 8.8 B ND ND
9.1 B 6.5 B 14 B ND 8.2 B ND 7.3 B
7.6 B 7.2 B 4.5 B 19 6.6 B 27 15
28 J J 40 J J 130 J J 35 J J 69 J J 6.1 JB J 7.4 JB J

0.03 JB J 0.034 JB J 0.037 JB J 0.04 JB J 0.038 JB J 0.036 JB J 0.039 JB J
 µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L

37 8 J 30 ND 41 ND ND
ND ND ND 0.49 J ND ND ND
ND ND ND ND ND ND ND
4.7 J ND 7.4 ND UJ 3.2 J J ND UJ ND UJ
ND ND 0.46 J 17 6 ND 2.6
ND ND ND 0.6 J ND ND ND
ND ND ND 10 0.27 J ND 0.46 J
ND ND 0.15 J 18 0.24 J ND 0.38 J
ND ND 1.7 J ND ND ND ND
ND ND ND 0.51 J J ND ND ND
ND ND 1.2 J ND ND ND ND
ND ND ND ND 0.19 J ND ND
ND ND ND 0.55 J ND ND ND
ND ND ND 0.18 J J ND UJ ND UJ ND UJ
0.29 J 3 4.1 0.18 J 9.5 ND ND
0.24 J ND ND ND ND ND ND
 µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L

1.2 J ND 1.3 J ND ND ND ND
ND ND 2.1 J ND 2.6 J ND 1.3 J
ND ND ND ND ND 2.3 J ND
ND ND ND ND ND 2.5 J ND

pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L
-60 U -190 U -70 U -860 U -700 U -650 U -850 U

Qualifiers:
Q = Elevated Reporting Limit (RL)
J (metals) = Method Blank contamination
J (organics) = Estimated Result. Result is less than the RL.
J (chemist Qualifier) = Qualified by the validating chemist (see Appendix E)
UJ = Estimated Non Detect. For non detected compounds, the sample quantitaion limit is qualified as approximate.
B (metals) = Estimated Result. Result is less than the RL.
B (organics) = Method Blank contamination
L = Serial dilution of a digestate in the analytical batch indicates that chemical and physical interferences are present.
U = Result is less than the sample detection limit
1 Standards for Groundwater, if 10,000 mg/L TDS Concentration or Less, New Mexico Administrative Code 20.6.2.3103
2 USEPA National Primary Drinking Water Regulations MCLs (816-F-09-004, May 2009)
3 Table 3, Conditional Approval Letter, Basewide Background Study Report, Holloman Air Force Base, New Mexico  (NMED, December 2011)
4 Table 5-18, Basewide Background Study Report, Holloman Air Force Base, New Mexico (NationView/Bhate JV III, July, 2011)
5 USEPA Secondary Drinking Water Standard (816-F-09-004, May 2009)
6 Radionuclide Drinking Water MCLs, Table 2.3, EPA Soil Screening Guidance for Radionuclides; Technical Background Document (USEPA, October 2000)
7 Negative Tritium concentrations are less than the minimum detectable concentration.
8 Value established in the Basewide Background Study Report, HAFB, New Mexico (NationView/Bhate JV III, July 2011) and derived from the Total Groundwater UTL.
9 Value is for PAHs: total naphthalene plus monomethylnaphthalenes.
Bold value indicates analytes above the New Mexico Groundwater Quality Standards or the USEPA MCLs
Indicates analytical results above the New Mexico Groundwater Quality Standard, or USEPA MCL, but below the NMED Approved Background Level
Indicates analytical results above the NMED Approved Background Level, but below the New Mexico Groundwater Quality Standard and USEPA MCL



Table 7-4
RW-42 Soil Analytical Results (June 2007)

Sites OT-32 and RW-42
Accelerated Corrective Measures Completion Report

Holloman AFB, New Mexico

Table 7-4: Page 1 of 2

Client Sample Identification: Soil Screening Levels Basewide Background RW42-DP01-10 RW42-DP01-16 RW42-DP01-24 RW42-DP01-24A RW42-DP02-10 RW42-DP02-16 RW42-DP02-24 RW42-DP03-10
Lab Sample Identification: D7F120221-014 D7F120221-015 D7F120221-016 D7F120221-017 D7F120221-018 D7F120221-019 D7F120221-020 D7F120221-021
Date Sampled: 6/10/2007 6/10/2007 6/10/2007 6/10/2007 6/10/2007 6/10/2007 6/10/2007 6/10/2007

Analyte Result Result Result Result Result Result Result Result
General Chemistry (160.3 MOD) % % % Q Q1 % Q Q1 % Q Q1 % Q Q1 % Q Q1 % Q Q1 % Q Q1 % Q Q1
Percent Moisture NV NV 12 8.5 16 14 7.9 11 14 13
TAL Metals (6010B) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum 78,000 13,722 18,000 13,000 4,500 J 11,000 J 18,000 12,000 6,700 14,000
Arsenic 3.9 3.7 2.7 3.4 2 B 2.5 3.2 1.8 B 2.2 B 3.4
Barium 15,600 169.3 140 130 44 J 83 J 120 100 50 110
Beryllium 156 1.6 0.99 0.74 0.21 B J 0.58 J 0.88 0.59 0.37 B 0.68
Cadmium 70.3 0.3 0.17 B 0.14 B ND 0.097 B 0.22 B 0.088 B ND 0.18 B
Calcium NV 3 317,332 100,000 120,000 140,000 140,000 110,000 98,000 73,000 130,000
Chromium 117,000 25 19 15 5.6 J 14 J 20 13 8.5 16
Cobalt 23 4 7.7 5.7 4.7 1.6 J 4.2 J 6.6 3.5 2.5 5.4
Copper 3,130 13 11 7 3.2 J 6.7 J 11 7.1 4.2 8.4
Iron 54,800 23,049 15,000 13,000 4,800 J 11,000 J 15,000 9,800 7,500 12,000
Lead 400 10.9 8.4 6.6 2.7 J 5.9 J 8.7 5.4 3.7 7.3
Magnesium NV 3 16,991 7,700 5,400 1,800 J 5,000 J 7,600 4,800 2,800 7,200
Manganese 1,860 393 170 J J 110 J J 59 J J 160 J J 220 J J 110 J J 120 J J 240 J J
Nickel 1,560 17.4 14 11 3.8 B J 9.8 J 14 8.7 6.3 12
Potassium NV 3 5,077 4,400 3,500 1,200 J 3,200 J 4,700 2,900 1,500 3,400
Sodium NV 3 5,196 3,000 2,700 1,200 J 2,500 J 2,900 2,400 1,500 2,400
Vanadium 391 42.6 30 25 11 J 22 J 33 19 16 31
Zinc 23,500 54.6 45 34 12 J 33 J 44 27 18 33
TAL Metals-Mercury (7471A)  mg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
Mercury 15.6 10.8 ND 6.6 B ND ND 6.2 B 3.3 B ND 4 B
TPH (8015B)  mg/kg  mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Gasoline Range Organics (C6-C10) 1,000 5 NV 0.74 JB J 0.37 JB J ND ND ND ND ND ND
Diesel Range Organics (C10-C22) 1,000 5 NV 1.9 JB J 1.8 JB J 2.1 JB J 2.3 JB J 2.1 JB J 1.8 JB J 2.1 JB J 2.1 JB J
VOC (8260B)  mg/kg  mg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
Acetone 66,600 NV ND ND 9.5 J 8.2 J ND 20 ND ND
2-Butanone (MEK) 37,100 NV ND ND 2.9 J ND ND ND ND ND
1,2,4-Trichlorobenzene 73 NV ND ND ND ND ND ND ND 0.95 J
Hexachlorobutadiene 61.1 NV ND ND ND ND ND ND ND 0.76 J
1,2,3-Trichlorobenzene 49 4 NV ND ND ND ND ND ND ND 1.2 J
Naphthalene 43 NV 0.76 JB J ND ND ND ND ND ND 1.8 JB J
SVOC (8270C)  mg/kg  mg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
bis(2-Ethylhexyl)phthalate 347 NV ND ND ND ND ND ND ND ND
Radionuclides (906.0 MOD) pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g
Tritium 6 323,000,000 7 NV 0.04 U 0.13 U 0.20 J 0.16 U -0.059 U 0.011 U 0.05 U -0.024 U
Notes:
NMED = New Mexico Environment Department Qualifiers:
TAL = Target Analyte List J (metals) = Method Blank contamination
TPH = Total Petroleum Hydrocarbons J (organics) = Estimated Result. Result is less than the Reporting Limit (RL).
VOC = Volatile Organic Compounds J (chemist Qualifier) = Qualified by the validating chemist (see Appendix E).
SVOC = Semi-Volatile Organic Compounds B (metals) = Estimated Result. Result is less than the RL.
µg/kg = micrograms per kilogram B (organics) = Method Blank contamination
mg/kg = milligrams per kilogram U = Result is less than the sample detection limt
pCi/g = picocuries per gram 1 Table A-1, NMED Soil Screening Levels (SSLs). Risk Assessment Guidance for Site Investigations and Remediation (NMED, February 2012)
J = Estimated result.  Result is less than the reporting limit. 2 Table 1, Conditional Approval Letter, Basewide Background Study Report, Holloman Air Force Base, New Mexico  (NMED, December 2011)
% = percent 3 No Value established for NMED Residential SSL (February 2012) and USEPA RSL (May 2012) 
ND = Not Detected 4 USEPA Regional Screening Levels (RSLs) (May, 2012) 
NV = No Value
bgs = below ground surface
Q = Laboratory qualifier 6 Negative Tritium concentrations are less then the minimum detectable concentration
Q1 = Validating Chemist Qualifier 7USEPA Soil Screening Guidance for Radionuclides: Technical Background Document ; Table A.1 (Inhalation of Fugitive Dusts) (Oct. 2000)
Client Sample Nomenclature: Bold value indicates analytes above NMED SSLs (February 2012) or TPH results above NMED TPH Screening Guidelines
RW42 = Radioactive Waste Burial Site 42 Indicates analytical results above the NMED Residential SSL, but below the NMED Approved Background Level
DP = Direct Push Indicates analytical results above the NMED Approved Background Level, but below the NMED Residential SSL
A = sample suffix denoting a field duplicate sample
The final digits equal the ending depth of the sampled interval (feet bgs)

NMED Approved 
Background Levels 2

NMED
Residential1

5Table 6-3, TPH Screening Guidelines for Diesel #2/crankcase oil, Residential Direct Exposure. Risk Assessment Guidance for Site 
Investigations and Remediation (NMED, February 2012)



Table 7-4
RW-42 Soil Analytical Results (June 2007)

Sites OT-32 and RW-42
Accelerated Corrective Measures Completion Report

Holloman AFB, New Mexico

Table 7-4: Page 2 of 2

Client Sample Identification: Soil Screening Levels Basewide Background
Lab Sample Identification:
Date Sampled:

Analyte
General Chemistry (160.3 MOD) % %
Percent Moisture NV NV
TAL Metals (6010B) mg/kg mg/kg
Aluminum 78,000 13,722
Arsenic 3.9 3.7
Barium 15,600 169.3
Beryllium 156 1.6
Cadmium 70.3 0.3
Calcium NV 3 317,332
Chromium 117,000 25
Cobalt 23 4 7.7
Copper 3,130 13
Iron 54,800 23,049
Lead 400 10.9
Magnesium NV 3 16,991
Manganese 1,860 393
Nickel 1,560 17.4
Potassium NV 3 5,077
Sodium NV 3 5,196
Vanadium 391 42.6
Zinc 23,500 54.6
TAL Metals-Mercury (7471A)  mg/kg µg/kg
Mercury 15.6 10.8
TPH (8015B)  mg/kg  mg/kg
Gasoline Range Organics (C6-C10) 1,000 5 NV
Diesel Range Organics (C10-C22) 1,000 5 NV
VOC (8260B)  mg/kg  mg/kg
Acetone 66,600 NV
2-Butanone (MEK) 37,100 NV
1,2,4-Trichlorobenzene 73 NV
Hexachlorobutadiene 61.1 NV
1,2,3-Trichlorobenzene 49 4 NV
Naphthalene 43 NV
SVOC (8270C)  mg/kg  mg/kg
bis(2-Ethylhexyl)phthalate 347 NV
Radionuclides (906.0 MOD) pCi/g pCi/g
Tritium 6 323,000,000 7 NV
Notes:
NMED = New Mexico Environment Department
TAL = Target Analyte List
TPH = Total Petroleum Hydrocarbons
VOC = Volatile Organic Compounds
SVOC = Semi-Volatile Organic Compounds
µg/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
pCi/g = picocuries per gram

J = Estimated result.  Result is less than the reporting limit.
% = percent
ND = Not Detected
NV = No Value
bgs = below ground surface
Q = Laboratory qualifier
Q1 = Validating Chemist Qualifier
Client Sample Nomenclature:
RW42 = Radioactive Waste Burial Site 42
DP = Direct Push
A = sample suffix denoting a field duplicate sample
The final digits equal the ending depth of the sampled interval (feet bgs)

NMED Approved 
Background Levels 2

NMED
Residential1

RW42-DP03-16 RW42-DP03-24 RW42-DP04-10 RW42-DP04-16 RW42-DP04-24 RW42-DP04-24A
D7F120221-022 D7F120221-023 D7F120221-024 D7F120221-025 D7F120221-026 D7F120221-027

6/10/2007 6/10/2007 6/10/2007 6/10/2007 6/10/2007 6/10/2007
Result Result Result Result Result Result

% Q Q1 % Q Q1 % Q Q1 % Q Q1 % Q Q1 % Q Q1
13 35 13 14 11 13

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
10,000 6,000 11,000 9,800 3,200 4,400

3 3.2 2.6 2.8 1.4 B 1.1 B
84 80 89 88 27 42

0.53 B 0.36 B 0.5 B 0.5 B ND 0.21 B
0.11 B 0.1 B 0.18 B 0.098 B ND 0.053 B

140,000 150,000 130,000 140,000 160,000 110,000
14 7.8 13 13 4.2 5.6
4.5 2.6 4.1 4 1.2 J 2.2 J
7.7 4.6 7.1 6 2.2 2.5

11,000 7,600 9,600 11,000 3,700 4,800
6.1 4.5 5.8 5.7 2.1 2.7

4,500 3,000 6,100 4,200 1,400 1,900
240 J J 140 J J 190 J J 150 J J 35 J J 54 J
9.9 5.7 B 8.9 8.7 2.6 B 3.7 B

2,900 1,500 3,000 2,700 860 1,200
2,300 1,800 2,200 2,200 1,100 1,400

25 18 24 24 9.2 9.7
29 18 26 28 11 12

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
3.6 B ND 8.1 B ND ND ND

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
ND ND ND ND ND ND
1.9 JB J 2.8 JB J 2.1 JB J 2.0 JB J 2.1 JB J 2.0 JB J

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
ND ND ND 8.4 J 7.3 J ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
1.0 JB J ND ND ND ND ND

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
48 J ND ND 150 JB J 62 J ND

pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g
0.012 U 0.07 U 0.03 U 0.06 U -0.013 U 0.08 U

Qualifiers:
J (metals) = Method Blank contamination
J (organics) = Estimated Result. Result is less than the Reporting Limit (RL).
J (chemist Qualifier) = Qualified by the validating chemist (see Appendix E).
B (metals) = Estimated Result. Result is less than the RL.
B (organics) = Method Blank contamination
U = Result is less than the sample detection limt
1 Table A-1, NMED Soil Screening Levels (SSLs). Risk Assessment Guidance for Site Investigations and Remediation (NMED, February 2012)
2 Table 1, Conditional Approval Letter, Basewide Background Study Report, Holloman Air Force Base, New Mexico  (NMED, December 2011)
3 No Value established for NMED Residential SSL (February 2012) and USEPA RSL (May 2012) 
4 USEPA Regional Screening Levels (RSLs) (May 2012) 

6 Negative Tritium concentrations are less then the minimum detectable concentration
7USEPA Soil Screening Guidance for Radionuclides: Technical Background Document ; Table A.1 (Inhalation of Fugitive Dusts) (Oct. 2000)
Bold value indicates analytes above NMED SSLs (February 2012) or TPH results above NMED TPH Screening Guidelines
Indicates analytical results above the NMED Residential SSL, but below the NMED Approved Background Level
Indicates analytical results above the NMED Approved Background Level, but below the NMED Residential SSL

5Table 6-3, TPH Screening Guidelines for Diesel #2/crankcase oil, Residential Direct Exposure. Risk Assessment Guidance for Site Investigations and Remediation 
(NMED, February 2012)



Table 7-5
RW-42 Soil Geotechnical Results

Sites OT-32 and RW-42
Accelerated Corrective Measures Completion Report

Holloman AFB, New Mexico

Page 1 of 1

Client Sample Identification RW42-MW02-16 RW42-MW02-26
Lab Sample Identification F51388-5 F51388-6
Depth (ft bgs) 14-16 24-25
Date sampled 7/21/2007 7/21/2007
Parameter
Bulk Density (Dry Basis) ASTM D2937-94 M g/mL 1 1.3 1.150
Fractional Organic Carbon ASTM D2974-87 % 13 5.6 9.300
Moisture Content (Solids, Percent) USEPA 160.3 % 5.1 3.2 4.150
Specific Gravity ASTM 1429 Unitless 1.2 1.6 1.400

Notes:
ASTM - American Society for Testing and Materials
USEPA - U.S. Environmental Protection Agency
ft bgs - Feet below ground surface
g/mL -  grams per milliliter
% -  percent

UnitMethod Average



Table 7-6
RW-42 Groundwater Analytical Results (July 2007)

Sites OT-32 and RW-42
Accelerated Corrective Measures Completion Report

Holloman AFB, New Mexico

Page 1 of 1

Client Sample Identification: RW42-MW01 RW42-MW02 RW42-MW02-A RW42-MW03
Lab Sample Identification: D7G260168-001 D7G240162-012 D7G240162-013 D7G240162-014
Date Sampled: 7/24/2007 7/23/2007 7/23/2007 7/23/2007

Analyte Result Result Result Result
General Chemistry (160.1)  mg/L  mg/L  mg/L  mg/L  mg/L Q Q1  mg/L Q Q1  mg/L Q Q1  mg/L Q Q1
Total Dissolved Solids 1,000 500 5 NV 65,956.58 8 13,000 Q 13,000 Q 13,000 Q 13,000 Q
TAL Metals (6010B/7470A)  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L
Barium 1,000 2,000 30.2 30.13 25 33 33 54
Calcium NV NV 1,151,302 1,151,301.20 690,000 J J 670,000 J J 680,000 J J 670,000 J J
Cadmium 10 5 2.5 2.41 0.7 B 0.66 B 0.55 B 0.48 B
Cobalt 50 NV 2.6 2.60 ND ND ND 1.5 B
Copper 1,000 1,300 22 57.46 180 42 44 170
Iron 1,000 300 5 65.6 65.56 ND 24 B ND ND
Potassium NV NV 120,480 120,479.98 9,500 7,800 L J 7,900 L J 8,800 L J
Magnesium NV NV 3,630,927 3,630,926.70 590,000 570,000 570,000 600,000
Manganese 200 50 5 50 118.65 48 130 130 240
Sodium NV NV 19,972,499 19,972,499.00 2,700,000 2,600,000 J J 2,600,000 J J 2,700,000 J J
Selenium 50 50 25.3 25.26 6.5 B 15 9.6 B 17
Vanadium NV NV 73.8 73.73 7.1 B 5.7 B 5.4 B 5 B
Zinc 10,000 5,000 5 23 56.28 20 J J 73 J J 76 J J 55 J J
Mercury 2 2 0.2 0.200 ND 0.032 JB J 0.032 JB J 0.038 JB J
VOC (8260B)  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L
Acetone NV NV NV NV ND 3.9 J ND 5.2 J
Bromoform NV NV NV NV ND ND ND 0.2 J
Methylene chloride 100 5 NV NV ND 0.37 JB J 0.37 JB J 0.36 JB J
SVOC (8270C)  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L
All NV NV NV NV ND ND ND ND
Radionuclides (906.0 MOD) pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g
Tritium 7 NV 20,000 6 NV NV 40 U 30 U -20 U -20 U
Notes:
NMWQCC = New Mexico Water Quality Control Commision 1 Standards for Groundwater, if 10,000 mg/L TDS Concentration or Less, New Mexico Administrative Code 20.6.2.3103
USEPA = United States Environmental Protection Agency 2 USEPA National Primary Drinking Water Regulations MCLs (816-F-09-004, May 2009)
MCL = Maximum Contaminant Level 3 Table 3, Conditional Approval Letter, Basewide Background Study Report, Holloman Air Force Base, New Mexico (NMED, December 2011)
UTL = Upper Tolerance Limit 4 Table 5-18, Basewide Background Study Report, Holloman Air Force Base, New Mexico  (NationView/Bhate JV III, July, 2011)
TAL = Target Analyte List 5 USEPA Secondary Drinking Water Standard (816-F-09-004, May 2009)
VOC = Volatile Organic Compounds 6 Radionuclide Drinking Water MCLs, Table 2.3, EPA Soil Screening Guidance for Radionuclides; Technical Background Document (USEPA, Oct. 2000)
SVOC = Semi-Volatile Organic Compounds 7 Negative Tritium concentrations are less than the minimum detectable concentration
µg/L = micrograms per liter 8 Value established in the Basewide Background Study Report , HAFB, NM (NationView/Bhate JV III, July 2011) and derived from the Total Groundwater UTL
mg/L = milligrams per liter Bold value indicates analytes above the New Mexico Groundwater Quality Standards or the USEPA MCLs
pCi/L = picocuries per liter Indicates analytical results above the New Mexico Groundwater Quality Standard, or USEPA MCL, but below the NMED Approved Background Level
ND = Not Detected Indicates analytical results above the NMED Approved Background Level, but below the New Mexico Groundwater Quality Standard and USEPA MCL
NV = No Value
Qualifiers:
Q = Elevated Reporting Limit (RL)
J (metals) = Method Blank contamination
J (organics) = Estimated Result. Result is less than the RL.
J (chemist Qualifier) = Qualified by the validating chemist (see Appendix E)
B (metals) = Estimated Result. Result is less than the RL.
B (organics) = Method Blank contamination
L = Serial dilution of a digestate in the analytical batch indicates that chemical and physical interferences are present.
U = Result is less than the sample detection limit
Client Sample Nomenclature:
RW42 = Radioactive Waste Burial Site 42
MW = Monitoring Well
A = sample suffix denoting a field duplicate sample

Groundwater Screening Levels

NMED Approved 
Background 3

NMWQCC1 USEPA MCL 2

Basewide Background

Dissolved Metals in 
Groundwater UTL 4
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COMMENT 

NO.
SECTION PAGE COMMENT RESPONSE

AUTHOR:

DOCUMENT:

1

1.0, 

Introduction, 

2nd Paragraph, 

Last Sentence

1-1

This sentence references Environmental Restoration Program (ERP) site number 

OT-38.  Table A of the Permit (List of SWMUs Requiring Corrective Action) 

shows the ERP number for this site as SS-38 (SWMU 137).  The Permittee must 

clarify this discrepancy.

Although Table A of the Holloman AFB RCRA Permit 

(NM6572124422) lists SWMU 137 as ERP Site "SS-38", the 

Holloman Air Force Base Environmental Restoration Program, 

Management Action Plan, December 2004 lists SWMU 137  (Sled 

Test Maintenance Area) as "OT-38".  In addition, this site consists of an 

abandoned cesspool behind the building and is not considered a 

historical spill site (SS). Therefore, the ERP Site ID will be changed to 

"OT-38" during the next modification of the HAFB RCRA Permit.

2

3.1.1                 

OT-20  Sewage 

Lagoon 

Disposal 

Trenches

3-2

This section states that additional characterization activities at ERP site number 

OT-20 (SWMU 113A) would include trenching activities, the installation of up 

to nine soil borings, and the installation of three monitoring wells as shown on 

Figure 3-1.  During NMED's March 8, 2007 site inspection it was agreed that 

the proposed trenching was not required.  Rather, a minimum of three additional 

exploratory soil borings would be advanced to more accurately define the eastern 

boundary of the source areas prior to excavation.  Soils shall be analyzed as 

proposed.  The installation of the three monitoring wells and ground water 

sampling and analysis is also required as proposed.                                                                                                                   

The Permittee is therefore required to submit an amendment to the work plan for 

this site that shows the anticipated boundary of the source area and the locations 

and proposed depths fo the new borings.

Concur.  The scope of work presented in Section 3.1.1 has been 

revised. The additional trenching has been deleted and the installation 

of nine soil borings has been reduced to three soil borings.  The purpose 

of the three soil borings (advanced 7 to 10 ft below ground surface) is 

to confirm the locations of the three sewage grit disposal pits  and to 

assist in defining the eastern boundary of the  disposal pits prior to 

excavation.  The soil will be analyzed as proposed and the installation 

of three monitoring wells and ground water sampling will also be 

completed as proposed.  Figure 3-1 has been revised to show the 

locations of the three boreholes and Figure 4-1 shows the anticipated 

boundary of the  source area(s) excavation.

3

3.1.4.1           

OT-45               

DPT Soil 

Borings

3-6

This section states that additional characterization activities at ERP site number 

OT-45 (AOC-O) would include the installation of up to fifteen soil borings as 

shown on Figure 3-4.  During NMED's March 8, 2007 site inspection it was 

agreed that the number of borings could be reduced to nine borings in the 

locations that were identified during the inspection.  Soils and the ground water 

sampling and analysis is also required as proposed.                                                               

The Permittee is therefore required to submit an amendment to the work plan for 

this site that shows the anticipated boundary of the source area and the locations 

and proposed depths of the new borings.

Concur.  The scope of work presented in Section 3.1.4.1 (OT-45 DPT 

Soil Borings) has been revised. The installation of fifteen soil borings 

has been reduced to the nine locations that were identified during the 

site inspection (March 8, 2007).  Figure 3-4 has been revised to show 

the locations of the nine OT-45 soil borings. It is anticipated that the 

nine soil boring will be advanced to a depth of approximately 5 feet 

below ground surface (anticipated depth to ground water). In addition, 

the OT-45 source area boundary has been extended around the 

locations of the three former underground storage tanks, the former 

pump island and former fuel station (Figure 3-4).  The soil and ground 

water analysis will be analyzed as proposed. 

RESPONSE TO COMMENTS

Accelerated Corrective Measures Work Plan

Multiple Sites

Holloman AFB, New Mexico

   Date of Response: April 3, 2007

Mr. David Strasser

(USACE Omaha)

ACM Work Plan           

Multiple Sites

   Date of Comments:  March 30, 2007.

Rev:  7/13/2012 1



COMMENT 

NO.
SECTION PAGE COMMENT RESPONSE

RESPONSE TO COMMENTS

Accelerated Corrective Measures Work Plan

Multiple Sites

Holloman AFB, New Mexico

4

3.1.5.1                      

SS-12             

DPT Soil 

Borings     

3-6

This section states that additional characterization activities at ERP site number 

SS-12 (AOC-K) would include the installation of up to fifteen soil borings as 

shown on Figure 3-5.  During NMED's March 8, 2007 site inspection it was 

agreed that the number of borings could be reduced to allow for boring spacing 

of 25 to 30 feet along the west/east trending storm sewer commencing in an 

easterly direction from boring BH-12-06A.  The most easterly boring should be 

moved to the east approximately 25 feet from its proposed location.  The 

north/south trending borings along the JP-4 pipeline are acceptable as proposed.  

Soils and the ground water sampling and analysis is also required as proposed.                                                                      

The Permittee is therefore required to submit an amendent to the work plan for 

this site that shows the anticipated boundary of the source area and the locations 

and proposed depths of the new borings.

Concur.  The scope of work presented in Section 3.1.4.1 (SS-12 DPT 

Soil Borings) has been revised. The installation of up to fifteen soil 

borings has been reduced to twelve locations.  It was agreed during 

NMED's March 8, 2007 site inspection that the proposed number of 

borings could be reduced to allow for a boring spacing of 25 to 30 feet 

along the east/west trending storm sewer  commencing in an easterly 

direction from BH-12-06A.  It is anticipated that the twelve soil borings 

will be advanced to a depth of approximately 5 to 7 feet below ground 

surface (anticipated depth to ground water). Figure 3-5 has been revised 

to show the locations of the twelve SS-12 DPT soil boring locations and 

the approximate source area/site boundary.  

5

3.1.7            

RW-42          

Radioactive 

Waste Burial 

Site

3-8

This section states that additional characterization activities at ERP site number 

RW-42 (SWMU 111) would include the installation of four soil borings and 

three monitoring wells as shown on Figure 3-6.  In addition to this 

characterization activity, the Permittee is required to conduct a surface 

radiological survey prior to commencing site activities, and to include these 

results and the results of any historical radiological surveys conducted at the site 

in the final report.

Concur.  A surficial radiological survey will be conducted prior to 

initiating field activities at Site RW-42.  The results of this and 

historical radiological surveys will be included in the  final report for 

the site.

6

3.1.8             

OT-37 Early 

Missile Testing 

Site

3-9

This section proposes various soil and groundwater characterization activities at 

four locations within ERP site OT-37 (AOC-L).  In addition to the proposed 

characterization activities, the Permittee is required to collect a surface sample of 

the tarlike substance that coats the surface in the vicinity of the inclined test 

track and analyze the sample for total polychlorinated biphenyls (PCBs).

Concur.  A single sample of the tarlike substance that coats the surface 

in the vicinity of the inclined test track will be collected and analyzed 

for total polychlorinated biphenyls.

7

5.1.3                

Excavation 

Confirmation 

Sampling

5-2

This section proposes that confirmation samples will only be collected from 

excavation sidewalls, and not the bottom of the excavations, because the 

excavations will be terminated below the water table.  At sites where this is not 

the case, samples must be collected from the bottoms of the excavations using 

the same dimensional and analytical requirements of the sidewalls.

Concur. For sites (e.g., OT-03) where the excavation of contaminated 

soil is most likely to be terminated above the water table, confirmation 

soil samples will also be collected from the bottom of the excavation 

using the same dimensional and analytical requirements as the sidewall 

confirmation sampling.  This change has been added to Section 5.1.3 

(Excavation Confirmation Sampling).

END OF COMMENTS

Rev:  7/13/2012 2
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Accutest LabLink@135288 16:02 19-Sep-2012

Sample Summary

Bhate Environmental Associates, Inc.
Job No: F51388

HOLMN
Project No:   9050361.03.

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

F51388-1 07/23/07 09:00 WMBM07/28/07 SO Soil OT32-SB03-10.5

F51388-2 07/19/07 12:30 WMBM07/28/07 SO Soil OT32-SB08-15

F51388-3 07/24/07 08:30 WMBM07/28/07 SO Soil OT37-SB13-12

F51388-4 07/24/07 14:45 WMBM07/28/07 SO Soil OT37-SB09-16

F51388-5 07/21/07 11:00 WMBM07/28/07 SO Soil RW42-MW02-16

F51388-6 07/21/07 11:20 WMBM07/28/07 SO Soil RW42-MW02-26

Soil samples reported on a dry weight basis unless otherwise indicated on result page.
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SAMPLE DELIVERY GROUP CASE NARRATIVE

Client: Bhate Environmental Associates, Inc. Job No: F51388

Site: HOLMN Report Date 8/15/2007 2:44:42 PM

6 Samples were collected on between 07/19/2007 and 07/24/2007 and received at Accutest on 07/28/2007 properly preserved, at 21.6 
Deg. C and intact.  These Samples received an Accutest job number of F51388. A listing of the Laboratory Sample ID, Client Sample
 ID and dates of collection are presented in the Results Summary Section of this report.

Except as noted below, all method specified calibrations and quality control performance criteria were met for this job. For more 
information, please refer to QC summary pages.

Wet Chemistry By Method ASTM 1429
Matrix: ALL Batch ID: GN26876

All samples were analyzed within the recommended method holding time.
All method blanks for this batch meet method specific criteria.
Sample(s)  F51388-3DUP were used as the QC samples for  Specific Gravity.

Wet Chemistry By Method ASTM D2937-94 M
Matrix: SO Batch ID: GN26877

All samples were analyzed within the recommended method holding time.
All method blanks for this batch meet method specific criteria.
Sample(s)  F51388-3DUP were used as the QC samples for  Bulk Density (Dry Basis).

Wet Chemistry By Method ASTM D2974-87
Matrix: SO Batch ID: GN26913

Sample(s)  F51388-1DUP were used as the QC samples for  Fractional Organic Carbon.

Wet Chemistry By Method EPA 160.3 M
Matrix: SO Batch ID: GN26860

Sample(s)  F51388-1DUP were used as the QC samples for  Moisture, Percent.

Accutest Laboratories Southeast (ALSE) certifies that this report meets the project requirements for analytical data produced for the 
samples as received at ALSE and as stated on the COC. ALSE certifies that the data meets the Data Quality Objectives for precision, 
accuracy and completeness as specified in the ALSE Quality Manual except as noted above. This report is to be used in its entirety. 
ALSE is not responsible for any assumptions of data quality if partial data packages are used

Narrative prepared by:

_______________________________________ Date: August 15, 2007
Svetlana Izosimova, QAO (signature on file)
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Summary of Hits Page 1 of 1     
Job Number: F51388
Account: Bhate Environmental Associates, Inc.
Project: HOLMN
Collected: 07/19/07 thru 07/24/07

Lab Sample ID   Client Sample ID Result/
Analyte Qual RL MDL Units Method

F51388-1 OT32-SB03-10.5

Bulk Density (Dry Basis) 1.1 g/ml ASTM D2937-94 M
Fractional Organic Carbon 4.5 % ASTM D2974-87
Specific Gravity 1.3 ASTM 1429

F51388-2 OT32-SB08-15

Bulk Density (Dry Basis) 1.1 g/ml ASTM D2937-94 M
Fractional Organic Carbon 9.5 % ASTM D2974-87
Specific Gravity 1.5 ASTM 1429

F51388-3 OT37-SB13-12

Bulk Density (Dry Basis) 1.3 g/ml ASTM D2937-94 M
Fractional Organic Carbon 7.5 % ASTM D2974-87
Specific Gravity 1.5 ASTM 1429

F51388-4 OT37-SB09-16

Bulk Density (Dry Basis) 1.1 g/ml ASTM D2937-94 M
Fractional Organic Carbon 9.8 % ASTM D2974-87
Specific Gravity 1.3 ASTM 1429

F51388-5 RW42-MW02-16

Bulk Density (Dry Basis) 1.0 g/ml ASTM D2937-94 M
Fractional Organic Carbon 13.0 % ASTM D2974-87
Specific Gravity 1.2 ASTM 1429

F51388-6 RW42-MW02-26

Bulk Density (Dry Basis) 1.3 g/ml ASTM D2937-94 M
Fractional Organic Carbon 5.6 % ASTM D2974-87
Specific Gravity 1.6 ASTM 1429
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Accutest LabLink@135288 16:02 19-Sep-2012

Sample Results

Report of Analysis

Southeast

Section 4
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Accutest LabLink@135288 16:02 19-Sep-2012

Report of Analysis Page 1 of 1     

Client Sample ID: OT32-SB03-10.5 
Lab Sample ID: F51388-1 Date Sampled: 07/23/07 
Matrix: SO - Soil   Date Received: 07/28/07 

Percent Solids: 93.6 
Project: HOLMN

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Bulk Density (Dry Basis) 1.1 g/ml 1 08/09/07 LE ASTM D2937-94 M

Fractional Organic Carbon 4.5 % 1 08/10/07 SJL ASTM D2974-87

Moisture, Percent 6.4 % 1 08/08/07 SJL EPA 160.3 M

Specific Gravity 1.3 1 08/09/07 LE ASTM 1429

RL = Reporting Limit           
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Accutest LabLink@135288 16:02 19-Sep-2012

Report of Analysis Page 1 of 1     

Client Sample ID: OT32-SB08-15 
Lab Sample ID: F51388-2 Date Sampled: 07/19/07 
Matrix: SO - Soil   Date Received: 07/28/07 

Percent Solids: 90.4 
Project: HOLMN

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Bulk Density (Dry Basis) 1.1 g/ml 1 08/09/07 LE ASTM D2937-94 M

Fractional Organic Carbon 9.5 % 1 08/10/07 SJL ASTM D2974-87

Moisture, Percent 9.6 % 1 08/08/07 SJL EPA 160.3 M

Specific Gravity 1.5 1 08/09/07 LE ASTM 1429

RL = Reporting Limit           
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Accutest LabLink@135288 16:02 19-Sep-2012

Report of Analysis Page 1 of 1     

Client Sample ID: OT37-SB13-12 
Lab Sample ID: F51388-3 Date Sampled: 07/24/07 
Matrix: SO - Soil   Date Received: 07/28/07 

Percent Solids: 95.8 
Project: HOLMN

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Bulk Density (Dry Basis) 1.3 g/ml 1 08/09/07 LE ASTM D2937-94 M

Fractional Organic Carbon 7.5 % 1 08/10/07 SJL ASTM D2974-87

Moisture, Percent 4.2 % 1 08/08/07 SJL EPA 160.3 M

Specific Gravity 1.5 1 08/09/07 LE ASTM 1429

RL = Reporting Limit           
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Accutest LabLink@135288 16:02 19-Sep-2012

Report of Analysis Page 1 of 1     

Client Sample ID: OT37-SB09-16 
Lab Sample ID: F51388-4 Date Sampled: 07/24/07 
Matrix: SO - Soil   Date Received: 07/28/07 

Percent Solids: 91.4 
Project: HOLMN

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Bulk Density (Dry Basis) 1.1 g/ml 1 08/09/07 LE ASTM D2937-94 M

Fractional Organic Carbon 9.8 % 1 08/10/07 SJL ASTM D2974-87

Moisture, Percent 8.6 % 1 08/08/07 SJL EPA 160.3 M

Specific Gravity 1.3 1 08/09/07 LE ASTM 1429

RL = Reporting Limit           
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Accutest LabLink@135288 16:02 19-Sep-2012

Report of Analysis Page 1 of 1     

Client Sample ID: RW42-MW02-16 
Lab Sample ID: F51388-5 Date Sampled: 07/21/07 
Matrix: SO - Soil   Date Received: 07/28/07 

Percent Solids: 94.9 
Project: HOLMN

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Bulk Density (Dry Basis) 1.0 g/ml 1 08/09/07 LE ASTM D2937-94 M

Fractional Organic Carbon 13.0 % 1 08/10/07 SJL ASTM D2974-87

Moisture, Percent 5.1 % 1 08/08/07 SJL EPA 160.3 M

Specific Gravity 1.2 1 08/09/07 LE ASTM 1429

RL = Reporting Limit           
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Accutest LabLink@135288 16:02 19-Sep-2012

Report of Analysis Page 1 of 1     

Client Sample ID: RW42-MW02-26 
Lab Sample ID: F51388-6 Date Sampled: 07/21/07 
Matrix: SO - Soil   Date Received: 07/28/07 

Percent Solids: 96.8 
Project: HOLMN

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Bulk Density (Dry Basis) 1.3 g/ml 1 08/09/07 LE ASTM D2937-94 M

Fractional Organic Carbon 5.6 % 1 08/10/07 SJL ASTM D2974-87

Moisture, Percent 3.2 % 1 08/08/07 SJL EPA 160.3 M

Specific Gravity 1.6 1 08/09/07 LE ASTM 1429

RL = Reporting Limit           
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Accutest LabLink@135288 16:02 19-Sep-2012

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

• Certification Exceptions
• Certification Exceptions (NM)
• Chain of Custody

Southeast

Section 5
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Accutest LabLink@135288 16:02 19-Sep-2012

General Chemistry

QC Data Summaries

Includes the following where applicable:

• Method Blank and Blank Spike Summaries
• Duplicate Summaries
• Matrix Spike Summaries

Southeast

Section 6
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METHOD BLANK AND SPIKE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: F51388 
Account: BHATNM - Bhate Environmental Associates, Inc. 

Project: HOLMN

MB                    Spike      BSP        BSP        QC       
Analyte                        Batch ID          RL         Result     Units      Amount     Result     %Recov     Limits   

Bulk Density (Dry Basis)       GN26877                      0.0        g/ml                             
Specific Gravity               GN26876                      1.0                                         

Associated Samples: 
Batch GN26876: F51388-1, F51388-2, F51388-3, F51388-4, F51388-5, F51388-6
Batch GN26877: F51388-1, F51388-2, F51388-3, F51388-4, F51388-5, F51388-6
(*) Outside of QC limits

__________________________________________________________________________________________________________________________

Page 1

17 of 18

F51388

6
6.1



DUPLICATE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: F51388 
Account: BHATNM - Bhate Environmental Associates, Inc. 

Project: HOLMN

QC                      Original   DUP                   QC         
Analyte                        Batch ID          Sample       Units      Result     Result     RPD        Limits     

Bulk Density (Dry Basis)       GN26877           F51388-3     g/ml       1.3        1.2        7.9        0-20%     
Fractional Organic Carbon      GN26913           F51388-1     %          4.5        3.8        16.2       0-40%     
Moisture, Percent              GN26860           F51388-1     %          6.4        7.5        15.8       0-30%     
Specific Gravity               GN26876           F51388-3                1.5        1.5        0.0        0-20%     

Associated Samples: 
Batch GN26860: F51388-1, F51388-2, F51388-3, F51388-4, F51388-5, F51388-6
Batch GN26876: F51388-1, F51388-2, F51388-3, F51388-4, F51388-5, F51388-6
Batch GN26877: F51388-1, F51388-2, F51388-3, F51388-4, F51388-5, F51388-6
Batch GN26913: F51388-1, F51388-2, F51388-3, F51388-4, F51388-5, F51388-6
(*) Outside of QC limits

__________________________________________________________________________________________________________________________
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base (AFB), 
New Mexico, on June 9-11, 2007.  Seven groundwater samples, nineteen soil samples, 
and associated quality control samples were taken during the Accelerated Corrective 
Measures sampling event at multiple sites.  All analyses were performed by STL in 
Denver, Colorado.  The specific samples included in this validation were: 

Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

SS18-MW02 Water 6/9/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), TDS (160.1) 

WL-12-03 Water 6/9/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), TDS (160.1) 

OT20-MW03 Water 6/10/07 

VOCs (SW8260B), SVOCs (SW8270C), PCBs 
(SW8082), RCRA Metals (SW6010B/7470A), 
Pesticides (SW8081A), Herbicides (SW8151A), TDS 
(160.1) 

OT20-MW03-A Water 6/10/07 

VOCs (SW8260B), SVOCs (SW8270C), PCBs 
(SW8082), RCRA Metals (SW6010B/7470A), 
Pesticides (SW8081A), Herbicides (SW8151A), TDS 
(160.1) 

OT20-MW02 Water 6/10/07 VOCs (SW8260B) 
OT20-MW01 Water 6/10/07 VOCs (SW8260B) 
SS18-MW04 Water 6/10/07 TAL Metals (SW6010B/7470A) 

RW42-DP01-10 Soil 6/10/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO 
(SW8015M), Tritium (906.0 MOD) 

RW42-DP01-16 Soil 6/10/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO 
(SW8015M), Tritium (906.0 MOD) 

RW42-DP01-24 Soil 6/10/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO 
(SW8015M), Tritium (906.0 MOD) 

RW42-DP01-24A Soil 6/10/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO 
(SW8015M), Tritium (906.0 MOD) 

RW42-DP02-10 Soil 6/10/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO 
(SW8015M), Tritium (906.0 MOD) 

RW42-DP02-16 Soil 6/10/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO 
(SW8015M), Tritium (906.0 MOD) 

RW42-DP02-24 Soil 6/10/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO 
(SW8015M), Tritium (906.0 MOD) 

RW42-DP03-10 Soil 6/10/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO 
(SW8015M), Tritium (906.0 MOD) 
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Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

RW42-DP03-16 Soil 6/10/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO 
(SW8015M), Tritium (906.0 MOD) 

RW42-DP03-24 Soil 6/10/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO 
(SW8015M), Tritium (906.0 MOD) 

RW42-DP04-10 Soil 6/10/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO 
(SW8015M), Tritium (906.0 MOD) 

RW42-DP04-16 Soil 6/10/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO 
(SW8015M), Tritium (906.0 MOD) 

RW42-DP04-24 Soil 6/10/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO 
(SW8015M), Tritium (906.0 MOD) 

RW42-DP04-24A Soil 6/10/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO 
(SW8015M), Tritium (906.0 MOD) 

OT38-DP03-10 Soil 6/11/07 

VOCs (SW8260B), SVOCs (SW8270C), PCBs 
(SW8082), RCRA Metals (SW6010B/7471A), 
Pesticides (SW8081A), TPH-GRO, DRO, ORO 
(SW8015M) 

OT37-DP09-2 Soil 6/11/07 PCBs (SW8082), TPH-GRO, DRO, ORO (SW8015M) 
OT37-DP09-10 Soil 6/11/07 PCBs (SW8082), TPH-GRO, DRO, ORO (SW8015M) 
OT37-DP10-2 Soil 6/11/07 PCBs (SW8082), TPH-GRO, DRO, ORO (SW8015M) 

OT37-DP10-10 Soil 6/11/07 PCBs (SW8082), TPH-GRO, DRO, ORO (SW8015M) 
Notes: ID – Identification, USEPA – U.S. Environmental Protection Agency, VOCs – Volatile Organic 
Compounds, SVOCs – Semi-Volatile Organic Compounds, TAL – Target Analyte List, PCBs – 
Polychlorinated biphenyls, TDS – Total Dissolved Solids, TPH – Total Petroleum Hydrocarbons, GRO – 
Gasoline Range Organics, DRO – Diesel Range Organics, ORO – Oil Range Organics, -A – Field 
duplicate sample 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and in the USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, October 2004) (NFG), and in 
conjunction with the Basewide Quality Assurance Project Plan for Holloman AFB. 

Sample Handling and Holding Times  
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis, and all samples were initially analyzed within the required 
holding time.   

The semi-volatile analysis of sample RW42-DP04-16 had three surrogate recoveries 
below QC limits.  This sample was re-extracted and re-analyzed one day outside of hold 
time.  Those results greater than the MDL were qualified as estimated, “J”, and the non-
detected analytes were qualified as estimated non-detects, “UJ”. 

Blanks 
No analytes were detected in the trip blanks. 



Data Validation Report 
Holloman AFB ACM 
STL Job# D7F120221 

3 of 6 

The laboratory method blanks were correctly batched with the corresponding field 
samples.  Naphthalene was detected in the method blank associated with samples RW42-
DP01-10, RW42-DP01-16, RW42-DP01-24, RW42-DP01-24A, RW42-DP02-10, RW42-
DP02-16, RW42-DP02-24, RW42-DP03-10, RW42-DP03-16, RW42-DP03-24, RW42-
DP04-10, RW42-DP04-16, RW42-DP04-24, RW42-DP04-24A, and OT38-DP03-10.  
Only RW42-DP01-10, RW42-DP03-10, and RW42-DP03-16 resulted in naphthalene 
greater than the MDL and were qualified as estimated, “J”.  

Bis(2-Ethylhexyl)phthalate was detected in the method blank associated with sample 
RW42-DP04-16.  This compound was qualified as estimated, “J”. 

TPH-GRO was detected in the method blank associated with samples RW42-DP01-10 
and RW42-DP01-16.  The results were qualified as estimated, “J”. 

TPH-DRO was detected in the method blank associated with all 19 soil samples.  All 
results were qualified as estimated, “J”. 

Manganese, calcium, and iron were detected in the method blanks.  The associated 
samples with results greater than the MDL were qualified as estimated, “J”. 

Laboratory Control Sample (LCS)/Surrogates 
The percent recovery (%R) for bromoform was above the project specific QC 
requirements for the laboratory control sample (LCS).  This compound was not detected 
in the associated field samples and no qualification was required.   

The semi-volatile surrogates 2,4,6-tribromophenol, nitrobenzene-d5, and terphenyl-d14 
had recoveries below QC limits for the original sample RW42-DP04-16.  The sample was 
re-extracted and re-run one day beyond specified hold times with all surrogates inside QC 
limits. (See Sample Handling and Holding times for qualification). 

The TPH-GRO surrogate aaa-trifluorotoluene was below QC limits in samples OT38-
DP03-10 and OT37-DP09-10 due to matrix interference.  These samples were qualified 
as estimated non-detected, “UJ”.  

The PCBs surrogate decachlorobiphenyl was above QC limits in sample OT37-DP09-2 
due to matrix interference. Since all analytes were non-detect in the sample no 
qualification was required. 

The matrix spike duplicate (MSD) surrogate 2-fluorophenol produced a recovery below 
QC limits. Since the other five surrogates were within control limits no qualification was 
required.  

The PCB MSD surrogate decachlorobiphenyl generated a recovery above QC limits.  
Since the matrix spike surrogate was within QC limits, no qualification was required. 

Matrix Spike/Matrix Spike Duplicates (MS/MSD) 
For the volatiles analysis, the MS/MSD recoveries and or relative percent difference 
(RPD), in batch 7170404, resulted in the following compounds outside QC limits: 
bromoform; chlorobenzene; 1,2-dibromoethane; 1,3-dichlorobenzene; 1,2-
dichloropropane; trans-1,3-dichloropropene; ethylbenzene; styrene; 1,1,1,2-
tetrachloroethane; tetrachloroethene; toluene; 1,1,2-trichloroethane; xylenes (total); n-
butylbenzene; sec-butylbenzene; isopropylbenzene; 1,2,4-trimethylbenzene; 1,3,5-
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trimethylbenzene; n-propylbenzene; tert-butylbenzene; 2-chlorotoluene; 4-chlorotoluene; 
1,3-dichloropropane; hexachlorobutadiene; 4-isopropyltoluene; m&p-xylene; and o-
xylene.  In batch 7176174, 1,2-dibromoethane; trans-1,3-dichloropropene; 4-methyl-2-
pentanone; styrene; 1,1,2,2-tetrachloroethane; 1,1,2-trichloroethane; 1,2,3-
trichlorpropane; 1,3-dichloropropane; hexachlorobutadiene; methyl tert-butyl ether; vinyl 
acetate; and 2-chloroethyl vinyl ether were outside QC limits for the MS and/or MSD 
recoveries.  

For the semi-volatiles analysis, the MS/MSD recoveries and/or RPD yielded 
acenaphthylene; 4-chloroaniline; 3,3’-dichlorobenzidine; 4,6-dinitro-2-methylphenol; 
2,4-dinitrophenol; 3-nitroaniline; 4-nitroaniline; nitrobenzene; n-nitrosodiphenylamine; 
benzoic acid; and aniline outside QC limits in batch 7165172.  The MSD recoveries, in 
batch 7176488, generated 1,3-dichlorobenzene; hexachloroethane; n-
nitrosodimethylamine; 1,2-dichlorobenzene; and 1,4-dichlorobenzene below QC limits.  

The MS/MSD analysis for samples OT20-MW03 and OT20-MW0-3-A produced MSD 
recoveries for delta-BHC and Endrin and the RPD for Aroclor 1260 and Dinoseb above 
QC limits. 

Matrix interference was the probable cause and no action is taken solely on MS/MSD 
data alone.  All samples were cross referenced with the associated LCS, which were 
within QC limits, and no qualification was required.  In the case of bromoform, no 
qualification was required since the associated samples were non-detect. 

The MS and MSD recoveries were below QC limits for mercury.  The corresponding 
LCS was within limits and no qualification was required. 

The MS and/or MSD recoveries for magnesium, nickel, and thallium were outside QC 
limits using a sample from another lot.  The corresponding LCS was within limits and no 
qualification was required. 

The MS/MSD recoveries and RPDs, using sample RW42-DP02-24, were not calculated 
for calcium, aluminum, and iron due to high sample concentration compared to the spike 
amount.  The MS/MSD analysis performed on a sample from another lot also resulted in 
calcium and sodium recoveries and RPDs not being calculated.  Control limits are not 
applicable when the target analytes concentration in the native sample exceeds the spiked 
concentration by a factor of four or more. 

Project Specific Quality Assurance/Quality Control 
Three field duplicate samples were collected and reported with this sample delivery 
group (SDG).  The RPD for tetrachloroethene was outside project defined control limits 
for sample OT20-MW03 and its duplicate.  The RPD for the majority of metals in sample 
RW42-DP01-24 and its duplicate were outside control limits.  Additionally, the RPD for 
cobalt was outside control limits between sample RW42-DP04-24 and its duplicate. 
These compounds were qualified as estimated, “J”. 

The RPD between the primary and confirmatory column, for sample OT20-MW03-A, 
was greater than 40% for Dalapon.  The result was qualified as estimated, “J”. 

The serial dilution of potassium in samples SS18-MW02 and SS18-MW04 indicated 
physical and chemical interferences.  This may cause data bias and the analyte was 
qualified as estimated, “J”. 
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Compound Quantitation and Reporting Limits 
The TDS analysis for samples SS18-MW02, OT20-MW03, and OT20-MW03-A required 
a dilution due to high analyte concentration.  Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted.  The data is 100% 
complete. 

Summary of Qualified Data 
Sample ID Parameter *Qualifier 

SS18-MW02 Calcium 
Potassium 

490,000 J 
13,000 J 

SS18-MW04 Calcium 
Potassium 

610,000 J 
24,000 J 

OT20-MW03 Tetrachloroethene 5.3 J 

OT20-MW03-A Dalapon 
Tetrachloroethene 

0.51 J 
3.4 J 

RW42-DP01-10 

Naphthalene 
TPH-GRO 
TPH-DRO 
Manganese 

0.76 J 
0.74 J 
1.9 J 
170 J 

RW42-DP01-16 
TPH-GRO 
TPH-DRO 
Manganese 

0.37 J 
1.8 J 
110 J 

RW42-DP01-24 

TPH-DRO 
Manganese 
Aluminum 

Barium 
Beryllium 

Cobalt 
Chromium 

Copper 
Iron 

Potassium 
Magnesium 

Sodium 
Nickel 
Lead 

Vanadium 
Zinc 

2.1 J 
59 J 

4,500 J 
44 J 

0.21 J 
1.6 J 
5.6 J 
3.2 J 

4,800 J 
1,200 J 
1,800 J 
1,200 J 
3.8 J 
2.7 J 
11 J 
12 J 

RW42-DP01-24A 

TPH-DRO 
Manganese 
Aluminum 

Barium 
Beryllium 

Cobalt 
Chromium 

Copper 
Iron 

Potassium 
Magnesium 

Sodium 
Nickel 
Lead 

Vanadium 
Zinc 

2.3 J 
160 J 

11,000 J 
83 J 

0.58 J 
4.2 J 
14 J 
6.7 J 

11,000 J 
3,200 J 
5,000 J 
2,500 J 
9.8 J 
5.9 J 
22 J 
33 J 

RW42-DP02-10 TPH-DRO 
Manganese 

2.1 J 
220 J 
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Summary of Qualified Data 
Sample ID Parameter *Qualifier 

RW42-DP02-16 TPH-DRO 
Manganese 

1.8 J 
110 J 

RW42-DP02-24 TPH-DRO 
Manganese 

2.1 J 
120 J 

RW42-DP03-10 
Naphthalene 
TPH-DRO 
Manganese 

1.8 J 
2.1 J 
240 J 

RW42-DP03-16 
Naphthalene 
TPH-DRO 
Manganese 

1.0 J 
1.9 J 
240 J 

RW42-DP03-24 TPH-DRO 
Manganese 

2.8 J 
140 J 

RW42-DP04-10 TPH-DRO 
Manganese 

2.1 J 
190 J 

RW42-DP04-16 

Bis(2-Ethylhexyl)phthalate 
All non detect SVOCs 

TPH-DRO 
Manganese 

150 J 
UJ 

2.0 J 
150 J 

RW42-DP04-24 
TPH-DRO 
Manganese 

Cobalt 

2.1 J 
35 J 
1.2 J 

RW42-DP02-24A TPH-DRO 
Cobalt 

2.0 J 
2.2 J 

OT38-DP03-10 TPH-GRO 
TPH-DRO 

UJ 
2.2 J 

OT37-DP09-2 TPH-DRO 10 J 

OT37-DP09-10 TPH-GRO 
TPH-DRO 

UJ 
2.2 J 

OT37-DP10-2 TPH-DRO 2.3 J 
OT37-DP10-10 TPH-DRO 2.0 J 

* VOCs/SVOCs/herbicides are in micrograms per kilogram (µg/kg) in soil and micrograms per liter (µg/L) in 
water, TPH is in milligrams per kilogram (mg/kg), metals are in mg/kg in soil and µg/L in water 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base (AFB), 
New Mexico, on July 18-19, 2007.  Eight soil samples, three aqueous samples, and 
associated quality control samples were taken during the Accelerated Corrective 
Measures sampling event at multiple sites.  All analyses were performed by STL in 
Denver, Colorado.  The specific samples included in this validation were: 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 

Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

OT32-SB12-15 Soil 7/18/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB12-25 Soil 7/18/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB11-15 Soil 7/18/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB11-25 Soil 7/18/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT37-MW07 Water 7/18/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
(SW6010B/7470A), Perchlorate (SW6860), PCBs 
(SW8082), TDS (160.1) 

OT37-MW07-A Water 7/18/07 
VOCs (SW8260B), SVOCs (SW8270),  RCRA Metals 
(SW6010/7470),  Perchlorate (SW6860),  PCBs 
(SW8082), TDS (160.1) 

OT37-MW08 Water 7/19/07 
VOCs (SW8260B), SVOCs (SW8270),  RCRA Metals 
(SW6010/7470),  Perchlorate (SW6860),  PCBs 
(SW8082), TDS (160.1) 

OT32-SB10-15 Soil 7/19/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB10-25 Soil 7/19/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB09-15 Soil 7/19/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB09-25 Soil 7/19/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

Notes: ID – Identification, USEPA – U.S. Environmental Protection Agency, VOCs – Volatile Organic 
Compounds, SVOCs – Semi-Volatile Organic Compounds, TAL – Target Analyte List, PCBs – 
Polychlorinated biphenyls, TDS – Total Dissolved Solids, TPH – Total Petroleum Hydrocarbons, GRO – 
Gasoline Range Organics, DRO – Diesel Range Organics, ORO – Oil Range Organics, -A – Field duplicate 
sample 
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October 1999), and in the USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, October 2004) (NFG), and in 
conjunction with the Basewide Quality Assurance Project Plan for Holloman AFB. 

Sample Handling and Holding Times  
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis, and all samples were analyzed within the required holding time 
with the following exception.  All soil samples were prepared three to four days beyond 
hold time for the TPH-GRO analysis.  These results were qualified as estimated non-
detected, “UJ”, or as estimated detected, “J”. 

Blanks 
Methylene chloride was detected in all of the trip blanks.  The aqueous samples reported 
a positive result for this common laboratory contaminant and were qualified as estimated, 
“J”. 

2-Butanone was detected in the method blank associated with the soil samples.  This 
compound was qualified as estimated, “J”. 

TPH-DRO was detected in the method blank.  The subsequent samples were qualified as 
estimated, “J”, for this compound. 

For the metals analysis, the aqueous method blank yielded mercury and the soil method 
blank yielded calcium and zinc.  These analytes were qualified as estimated, “J”, in the 
associated samples.  

Total dissolved solids was present in the method blank and was qualified as estimated, 
“J”, in the associated samples. 

Blank Spike Sample (Laboratory Control Sample)/ 
Surrogates 
All laboratory control sample (LCS) results and surrogates met the QC requirements for 
the percent recoveries (%Rs) for all analysis with the following exception.  The semi-
volatile surrogate recovery for nitrobenzene-d5 was below QC limits for sample OT32-
SB11-25.  This sample was re-extracted and all surrogate recoveries were within control 
limits. 

Matrix Spike/Matrix Spike Duplicates (MS/MSD) 
The volatile MS/MSD recoveries for 2-chloroethyl vinyl ether were below QC limits 
related to the aqueous samples.  The compound was not detected in the subsequent 
samples and no qualification was required.  The MS/MSD analysis for the soil samples 
yielded MS and/or MSD recoveries for chlorobenzene; 1,2-dibromoethane; 1,2-
dichlorobenzene; 1,3-dichlorobenzene; 1,4-dichlorobenzene; trans-1,2-dichloroethene; 
ethylbenzene; styrene; 1,1,1,2-tetrachloroethane; tetrachloroethene; toluene; 1,2,4-
trichlorobenzene; trichloroethene; 1,2,3-trichloropropane; xylenes (total); n-
butylbenzene; sec-butylbenzene; isopropylbenzene; 1,2,4-trimethylbenzene; 1,3,5-
trimethylbenzene; n-propylbenzene; tert-butylbenzene; 2-chlorotoluene; 4-chlorotoluene; 
1,1-dichloropropene; hexachlorobutadiene; 4-isopropyltoluene; 1,2,3-trichlorobenzene; 
m&p-xylene; o-xylene; and bromobenzene below QC limits.  
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The semi-volatile MS/MSD recoveries and/or relative percent difference (RPD) for the 
aqueous samples yielded 3,3’-dichlorobenzidine; hexachlorocyclopentadiene; 3-
nitroaniline; 4-nitroaniline; nitrobenzene; and N-nitrosodiphenylamine outside QC limits.  
The MS/MSD analysis for the soil samples yielded an RPD outside QC limits for benzoic 
acid. 

The MSD recovery for perchlorate was below QC limits. 

The MS and MSD recoveries for thallium in the soil samples and lead in the aqueous 
samples were below QC limits. 

The MS/MSD and/or RPD for the soil samples could not be calculated for calcium, 
aluminum, and iron due to sample concentrations exceeding four times the spike 
amounts.  Therefore, control limits were not applicable. 

No action is taken on MS/MSD data alone.  The MS/MSDs were cross referenced with 
the associated LCSs, which were in control.  Based on this, no qualification of the sample 
data was required. 

Project Specific Quality Assurance/Quality Control 
One field duplicate sample was collected and reported with this sample delivery group 
(SDG).  The RPD for bis(2-ethyl hexyl)phthalate was outside project defined control 
limits and was qualified estimated, “J” in both sample and duplicate. 

The duplicate analysis for tritium resulted in a high relative percent difference.  The 
variability in the laboratory duplicate sample result was most likely an indicator of matrix 
variability and sample inhomogeneity.  The samples were all non-detect for tritium and 
using professional judgement, no qualification was required. 

Compound Quantitation and Reporting Limits 
The aqueous samples for the analysis of perchlorate and total dissolved solids required a 
dilution.  Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted.  The data is 100% 
complete. 

Summary of Qualified Data 
Sample ID Parameter *Qualifier 

OT37-MW07 

Methylene chloride 
Mercury 

TDS 
bis(2-ethylhexyl) phthalate 

0.56 J 
0.038 J 
16,000 J 

1.3 J 

OT37-TMW07-A 

Methylene chloride 
Mercury 

TDS 
bis(2-ethylhexyl)phthalate 

0.47 J 
0.036 J 
13,000 J 

2.5 J 

OT37-TMW08 
Methylene chloride 

Mercury 
TDS 

0.45 J 
0.035 J 
22,000 J 
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Summary of Qualified Data 
Sample ID Parameter *Qualifier 

OT32-SB12-15 

TPH-GRO 
2-Butanone 
TPH-DRO 
Calcium 

Zinc 

0.49 J 
12 J 
1.9 J 

150,000 J 
32 J 

OT32-SB12-25 

TPH-GRO 
2-Butanone 
TPH-DRO 
Calcium 

Zinc 

UJ 
13 J 
2.2 J 

170,000 J 
21 J 

OT32-SB11-15 

TPH-GRO 
2-Butanone 
TPH-DRO 
Calcium 

Zinc 

UJ 
13 J 
2.0 J 

200,000 J 
13 J 

OT32-SB11-25 

TPH-GRO 
2-Butanone 
TPH-DRO 
Calcium 

Zinc 

UJ 
11 J 
2.1 J 

210,000 J 
6.6 J 

OT32-SB10-15 

TPH-GRO 
2-Butanone 
TPH-DRO 
Calcium 

Zinc 

0.42 J 
11 J 
2.0 J 

47,000 J 
29 J 

OT32-SB10-25 

TPH-GRO 
2-Butanone 
TPH-DRO 
Calcium 

Zinc 

UJ 
9.5 J 
1.9 J 

160,000 J 
18 J 

OT32-SB09-15 

TPH-GRO 
2-Butanone 
TPH-DRO 
Calcium 

Zinc 

0.42 J 
11 J 
2.0 J 

190,000 J 
16 J 

OT32-SB09-25 

TPH-GRO 
2-Butanone 
TPH-DRO 
Calcium 

Zinc 

UJ 
10 J 
2.0 J 

97,000 J 
22 J 

* VOCs/SVOCs are in micrograms per kilogram (µg/kg) in soil and micrograms per liter (µg/L) in water, TPH 
and metals are in milligrams per kilogram (mg/kg) in soil and µg/L in water, TDS is in milligrams per liter (mg/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base (AFB), 
New Mexico, on July 19-20, 2007.  Thirteen soil samples, seven aqueous samples, and 
associated quality control samples were taken during the Accelerated Corrective 
Measures sampling event at multiple sites.  All analyses were performed by STL in 
Denver, Colorado.  The specific samples included in this validation were: 

Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

OT32-SB04-15 Soil 7/20/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB04-25 Soil 7/20/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB04-25A Soil 7/20/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB08-20 Soil 7/19/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB08-30 Soil 7/19/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB08-30A Soil 7/19/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB07-10 Soil 7/19/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB07-25 Soil 7/19/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB08-20-D Water 7/19/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS (160.1) 

OT32-TMW12 Water 7/19/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS (160.1) 

OT32-TMW11 Water 7/20/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS (160.1) 

OT37-MW09 Water 7/19/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
(SW6010B/7470A), Perchlorate (SW6860), PCBs (SW8082), 
TDS (160.1) 

OT37-MW10 Water 7/20/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
(SW6010B/7470A), Perchlorate (SW6860), PCBs (SW8082), 
TDS (160.1) 

OT32-TMW10 Water 7/20/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS (160.1) 

OT32-TMW09 Water 7/20/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS (160.1) 
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Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

OT32-SB06-15 Soil 7/20/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB06-25 Soil 7/20/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB06-25A Soil 7/20/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB05-15 Soil 7/20/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

OT32-SB05-25 Soil 7/20/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
DRO, ORO (SW8015M) 

Notes: ID – Identification, USEPA – U.S. Environmental Protection Agency, VOCs – Volatile Organic 
Compounds, SVOCs – Semi-Volatile Organic Compounds, TAL – Target Analyte List, PCBs – 
Polychlorinated biphenyls, TDS – Total Dissolved Solids, TPH – Total Petroleum Hydrocarbons, GRO – 
Gasoline Range Organics, DRO – Diesel Range Organics, ORO – Oil Range Organics, -A – Field duplicate 
sample, -D – Equipment blank sample 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and in the USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, October 2004) (NFG), and in 
conjunction with the Basewide Quality Assurance Project Plan for Holloman AFB. 

Sample Handling and Holding Times  
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis, and all samples were analyzed within the required holding time 
with the following exception.  The analysis for TPH-GRO exceeded preparation hold 
times and all samples were qualified as estimated non-detected, “UJ”, or as estimated 
detected, “J”. 

Blanks 
Methylene chloride was detected in trip blanks 1, 2, 4, 6, and 7.  Acetone was detected in 
trip blank 2.  Sample OT32-TMW09 was the only associated sample with a positive 
result for methylene chloride which was qualified as estimated, “J”. 

The method blanks for the various analyses detected multiple analytes.  The detection of 
trichloroethene associated with the soil samples necessitated samples OT32-SB04-15 and 
OT32-SB04-25, which had positive results, to be qualified as estimated, “J”. A detection 
of TPH-DRO required the associated samples to be qualified as estimated, “J”.  
Detections of calcium, iron, zinc, and mercury related to the aqueous samples and 
calcium related to the soil samples, with the exception of OT32-SB05-25, required those 
analytes with a positive result to be qualified as estimated, “J”.  The detections of TDS 
associated with OT32-TMW12, OT32-TMW11, OT37-MW09, and OT37-MW10 
brought about qualifying the results as estimated, “J”.  Tritium was also detected in a 
method blank.  Since no samples produced a result for tritium, no qualification was 
required. 
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The continuing calibration blank detected zinc associated with the aqueous samples.  This 
analyte was qualified as estimated, “J”. 

The equipment blank associated with samples OT32-SB08-20, OT32-SB08-30, OT32-
SB08-30A, OT32-SB07-10, OT32-SB07-25, OT32-TMW12, and OT37-MW09 had 
detections for calcium, sodium, and zinc.  In addition, OT32-TMW12 and OT37-MW09 
had detections for total dissolved solids.  The blank result for the metals was greater than 
the method detection limit (MDL) and less than the reporting limit (RL).  Therefore, 
using professional judgment, the metals with results greater than the RL were not 
qualified. 

Blank Spike Sample (Laboratory Control Sample)/ 
Surrogates 
All laboratory control sample (LCS) results and surrogates met the QC requirements for 
the percent recoveries (%Rs) for all analysis with the following exception.  The semi-
volatile surrogate recovery for nitrobenzene-d5 was below QC limits for sample OT32-
SB11-25.  This sample was re-extracted and all surrogate recoveries were within control 
limits. 

The LCS results for the TDS analysis were above QC limits associated with samples 
OT32-TMW12, -TMW11, OT37-MW09, and -MW10.  The positive results were 
qualified as estimated, “J”. 

Matrix Spike/Matrix Spike Duplicates (MS/MSD) 
The volatile MS/MSD recoveries and/or relative percent difference (RPD) for benzene; 
chlorobenzene; chloroethane; 1,3-dichlorobenzene; 1,1-dichloroethene; cis-1,2-
dichloroethene; trans-1,2-dichloroethene; ethylbenzene; methylene chloride; styrene; 
tetrachloroethene; trichloroethene; 1,2,3-trichloropropane; xylenes (total); sec-
butylbenzene; 1,2,4-trimethylbenzene; 1,3,5-trimethylbenzene; n-propylbenzene; tert-
butylbenzene; 2-chlorotoluene; 1,2-dibromo-3-chloropropane; 1,1-dichloropropene; 
m&p-xylene; o-xylene; bromobenzene; and naphthalene were outside QC limits related 
to the soil samples.  The MS/MSD analysis for the aqueous samples yielded MS and/or 
MSD recoveries for 1,1-trichloroethane; trichloroethene; xylenes (total); m&p xylene; 
and 2-chloroethyl vinyl ether outside QC limits.  

The semi-volatile MS/MSD recoveries and/or RPD for the aqueous samples yielded 3,3’-
dichlorobenzidine; hexachlorocyclopentadiene; 3-nitroaniline; 4-nitroaniline; 
nitrobenzene; and N-nitrosodiphenylamine outside QC limits. 

The MSD recovery for perchlorate was below QC limits. 

The MS and MSD recoveries for lead, aluminum, nickel, and thallium related to the 
aqueous samples were outside QC limits. 

The MS/MSD and/or RPD for the aqueous samples could not be calculated for calcium, 
magnesium, and sodium and in the soil samples.  Aluminum, calcium, and iron could not 
be calculated due to sample concentrations exceeding four times the spike amounts. 
Therefore, control limits were not applicable. 



Data Validation Report 
Holloman ACM 

STL Job# D7G210163 

4 of 6 

No action is taken on MS/MSD data alone.  The MS/MSDs were cross referenced with 
the associated LCSs, which were in control.  Based on this, no qualification of the sample 
data was required. 

Project Specific Quality Assurance/Quality Control 
Three field duplicate samples were collected and reported with this sample delivery 
group (SDG).  The RPD for potassium, aluminum, barium, and nickel between sample 
OT32-SB04-25 and its field duplicate were outside project defined control limits.  
Barium yielded an RPD outside control limits for sample OT32-SB08-30 and it’s 
duplicate.  These compounds were qualified as estimated, “J”. 

The continuing calibration verification (CCV) standard associated with the aqueous 
samples exhibited percent differences (%Ds) outside control limits for 2-butanone, 
trichloroethene, and vinyl acetate.  Per USEPA National Functional Guidelines up to any 
two volatile target compounds may fail to meet QC criteria for an acceptable continuing 
calibration.  Therefore, since three compounds were out of range they were qualified as 
estimated non-detected, “UJ”, or as estimated, “J”, in the associated samples. 

Compound Quantitation and Reporting Limits 
Samples OT37-MW09 and OT37-MW10 for the analysis of perchlorate required a 
dilution.  All aqueous samples required a dilution for TDS.  Elevated reporting limits 
were reported. 

The RPD for the duplicate for TDS was above QC limits related to samples OT32-
TMW12, OT32-TMW11, OT37-MW09, and OT37-MW10.  TDS was qualified as 
estimated, “J”. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted.  The data is 100% 
complete. 

Summary of Qualified Data 
Sample ID Parameter *Qualifier 

OT32-TMW12 

2-Butanone 
Trichloroethene 
Vinyl Acetate 

Mercury 
Calcium 

Zinc 
TDS 

UJ 
UJ 
UJ 

0.039 J 
770,000 J 

7.4 J 
12,000 J 

OT32-TMW11 

2-Butanone 
Trichloroethene 
Vinyl Acetate 

Mercury 
Calcium 

Zinc 
Iron 
TDS 

UJ 
UJ 
UJ 

0.036 J 
740,000 J 

6.1 J 
37 J 

11,000 J 

OT37-MW09 

2-Butanone 
Trichloroethene 
Vinyl Acetate 

Mercury 
TDS 

UJ 
UJ 
UJ 

0.037 J 
5,200 J 
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Summary of Qualified Data 
Sample ID Parameter *Qualifier 

OT37-MW10 

2-Butanone 
Trichloroethene 
Vinyl Acetate 

Mercury 
TDS 

UJ 
UJ 
UJ 

0.039 J 
16,000 J 

OT32-TMW10 

2-Butanone 
Trichloroethene 
Vinyl Acetate 

Mercury 
Calcium 

Zinc 
Iron 

3.2 J 
UJ 
UJ 

0.038 J 
870,000 J 

69 J 
29 J 

OT32-TMW09 

Methylene chloride 
2-Butanone 

Trichloroethene 
Vinyl Acetate 

Mercury 
Calcium 

Zinc 
Iron 

0.51 J 
UJ 

0.18 J 
UJ 

0.040 J 
900,000 J 

35 J 
200 J 

OT32-SB04-15 

TPH-GRO 
Trichloroethene 

TPH-DRO 
Calcium 

UJ 
0.38 J 
2.1 J 

210,000 J 

OT32-SB04-25 

TPH-GRO 
Trichloroethene 

TPH-DRO 
Calcium 

Potassium 
Nickel 

Aluminum 
Barium 

0.48 J 
0.30 J 
2.1 J 

140,000 J 
1,700 J 

4.6 J 
7,400 J 

19 J 

OT32-SB04-25A 

TPH-GRO 
TPH-DRO 
Calcium 

Potassium 
Nickel 

Aluminum 
Barium 

0.48 J 
2.1 J 

130,000 J 
990 J 
2.7 J 

4,300 J 
39 J 

OT32-SB08-20 
TPH-GRO 
TPH-DRO 
Calcium 

0.47 J 
2.0 J 

180,000 J 

OT32-SB08-30 

TPH-GRO 
TPH-DRO 
Calcium 
Barium 

0.52 J 
2.1 J 

150,000 J 
32 J 

OT32-SB08-30A 

TPH-GRO 
TPH-DRO 
Calcium 
Barium 

0.51 J 
2.3 J 

140,000 J 
55 J 

OT32-SB07-10 
TPH-GRO 
TPH-DRO 
Calcium 

0.48 J 
2.0 J 

150,000 J 

OT32-SB07-25 
TPH-GRO 
TPH-DRO 
Calcium 

0.52 J 
2.2 J 

220,000 J 

OT32-SB06-15 
TPH-GRO 
TPH-DRO 
Calcium 

UJ 
2.1 J 

170,000 J 

OT32-SB06-25 
TPH-GRO 
TPH-DRO 
Calcium 

UJ 
2.2 J 

200,000 J 

OT32-SB06-25A 
TPH-GRO 
TPH-DRO 
Calcium 

UJ 
2.2 J 

190,000 J 

OT32-SB05-15 
TPH-GRO 
TPH-DRO 
Calcium 

UJ 
2.1 J 

200,000 J 
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Summary of Qualified Data 
Sample ID Parameter *Qualifier 

OT32-SB05-25 TPH-GRO 
TPH-DRO 

0.44 J 
2.2 J 

* VOCs/SVOCs are in micrograms per kilogram (µg/kg) in soil and micrograms per liter (µg/L) in water, TPH 
and metals are in milligrams per kilogram (mg/kg) in soil and µg/L in water, TDS is in milligrams per liter (mg/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base (AFB), 
New Mexico, on July 20-23, 2007.  Seven soil samples, twelve aqueous samples, and 
associated quality control samples were taken during the Accelerated Corrective 
Measures sampling event at multiple sites.  All analyses were performed by STL in 
Denver, Colorado.  The specific samples included in this validation were: 

Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

OT32-TMW08 Water 7/20/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS (160.1) 

OT32-TMW07 Water 7/20/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS (160.1) 

OT32-TMW06 Water 7/21/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS (160.1) 

OT32-TMW06-A Water 7/21/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS (160.1) 

OT32-TMW05 Water 7/21/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS (160.1) 

OT32-TMW05-A Water 7/21/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS (160.1) 

OT32-TMW04 Water 7/21/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS (160.1) 

RW42-MW02 Water 7/23/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS (160.1) 

RW42-MW02-A Water 7/23/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS (160.1) 

RW42-MW03 Water 7/23/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS (160.1) 

OT32-SB03-15 Soil 7/23/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
ORO, DRO (8015M) 

OT32-SB03-25 Soil 7/23/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
ORO, DRO (8015M) 

OT32-SB03-25A Soil 7/23/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
ORO, DRO (8015M) 

OT32-SB03-15-D Water 7/23/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TPH-GRO, 
ORO, DRO (8015M) 

OT32-SB02-10 Soil 7/23/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
ORO, DRO (8015M) 

OT32-SB02-25 Soil 7/23/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
ORO, DRO (8015M) 
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Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

OT32-SB01-15-D Water 7/23/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TPH-GRO, 
ORO, DRO (8015M) 

OT32-SB01-15 Soil 7/23/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
ORO, DRO (8015M) 

OT32-SB01-25 Soil 7/23/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), Tritium (906.0 MOD), TPH-GRO, 
ORO, DRO (8015M) 

Notes: ID – Identification, USEPA – U.S. Environmental Protection Agency, VOCs – Volatile Organic 
Compounds, SVOCs – Semi-Volatile Organic Compounds, TAL – Target Analyte List, TDS – Total 
Dissolved Solids, TPH – Total Petroleum Hydrocarbons, GRO – Gasoline Range Organics, DRO – Diesel 
Range Organics, ORO – Oil Range Organics, -A – Field duplicate sample, -D – Equipment blank sample 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and in the USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, October 2004) (NFG), and in 
conjunction with the Basewide Quality Assurance Project Plan for Holloman AFB. 

Sample Handling and Holding Times  
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis, and all samples were analyzed within the required holding time 
with the following exception.  The semi-volatile analysis for sample OT32-SB03-15-D 
was re-extracted 3 days beyond hold time due to insufficient surrogate recoveries.  All 
surrogate recoveries were within control limits for the re-extracted sample.  Due to the 
hold time exceedance, all non-detected compounds were qualified as estimated non-
detected, “UJ”. 

The hold time between collection and preparation for the TPH-GRO analysis of soils was 
exceeded by two days.  All samples were non-detect and were qualified as estimated non-
detected, “UJ”. 

The sample container for the tritium analysis for sample OT32-TMW05 arrived with a 
broken cap and could not be analyzed.  This was re-sampled at a later date. 

Blanks 
The laboratory method blanks were correctly batched with the corresponding field 
samples.  For the VOC analysis, 2-butanone was detected in the method blank associated 
with samples OT32-SB03-15, OT32-SB03-25, OT32-SB03-25-A, OT32-SB02-10, 
OT32-SB02-25, OT32-SB01-15, and OT32-SB01-25.  The sample results for this 
compound were less than 10 times the blank concentration and were qualified as 
estimated, “J”.  Methylene chloride was detected in the method blank associated with the 
aqueous samples.  Methylene chloride was detected in all trip blanks as well as the two 
equipment blanks.  This is a common laboratory contaminant and those samples with a 
positive concentration of less than 10 times the blank amount were qualified as estimated, 
“J”.  Acetone was detected in trip blanks 1 and 10.  This compound was non-detect in the 
associated samples and no qualification was required. 
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The equipment blanks and method blanks yielded detections for TPH-DRO.  The sample 
data was qualified as estimated, “J”. 

The aqueous samples associated with the continuing calibration blank (CCB) yielded a 
result for sodium and the method blank had detections of sodium, mercury, calcium, and 
zinc.  Both equipment blanks had detections of sodium, mercury, calcium, manganese, 
barium, and iron while only OT32-SB01-15-D had detections for zinc, aluminum, and 
magnesium.  Using professional judgment, those analytes with a positive result were 
qualified as estimated, “J”, in the related samples (see Summary of Qualified Data 
Table). 

Blank Spike Sample (Laboratory Control Sample)/ 
Surrogates 
All laboratory control sample (LCS) results and surrogates met the QC requirements for 
the percent recoveries (%Rs) for all analysis with the following exception.  For the semi-
volatile analysis, the surrogates 2-fluorophenol and 2-fluorobiphenyl produced recoveries 
below QC limits associated with equipment blank OT32-SB03-15-D.  This sample was 
re-extracted 3 days beyond hold times with all surrogates in control.  Due to the hold time 
exceedance, the sample results were qualified as estimated non-detected, “UJ”.  Sample 
OT32-SB02-25 exhibited all surrogate recoveries below QC limits.  This sample was not 
re-extracted and re-analyzed so all non-detected compounds were qualified as estimated 
non-detected, “UJ”.  This sample was a parent sample to the matrix spike (MS)/matrix 
spike duplicate (MSD) analysis for this batch.  In this MS/MSD analysis, 2-fluorphenol 
and nitrobenzene-d5 exhibited recoveries below QC limits for the MSD sample.  The MS 
recoveries were within QC limits and using professional judgement, no further 
qualification was required based on these parameters. 

Matrix Spike/Matrix Spike Duplicates 
The volatile MS/MSD recoveries and/or relative percent difference (RPD) for acetone; 
benzene; bromodichloromethane; bromoform; 2-butanone; carbon tetrachloride; 
chloroform; dibromomethane; 1,2-dibromoethane; 1,3-dichlorobenzene; 1,4-
dichlorobenzene; 1,1-dichloroethane; 1,2-dichloroethane; 1,1-dichloroethene; 1,2-
dichloroethene; 1,2-dichloropropane; 2-hexanone; methylene chloride; 4-methyl-2-
pentanone; styrene; 1,1,2,2-tetrachloroethane; tetrachloroethene; 1,1,1-trichloroethane; 
1,1,2-trichloroethane; trichloroethene; n-butylbenzene; sec-butylbenzene; 
isopropylbenzene; 1,2,4-trimethylbenzene; n-propylbenzene; tert-butylbenzene; 4-
chlorotoluene; 1,2-dibromo-3-chloropropane; 1,3-dichloropropane; 1,1-dichloropropene; 
4-isopropyltoluene; methyl tert-butyl ether; bromobenzene; bromochloromethane; 2-
pentanone; and 2-chloroethyl vinyl ether were outside QC limits for batch 7214323.  
Batch 7215224 yielded MS/MSD recoveries and/or RPDs for 1,3-dichlorobenzene; 1,4-
dichlorobenzene; ethylbenzene; methylene chloride; styrene; tetrachloroethene; 1,2,4-
trichlorobenzene; 1,2,3-trichloropropane; xylenes (total); n-butylbenzene; sec-
butylbenzene; isopropylbenzene; 1,2,4-trimethylbenzene; 1,3,5-trimethylbenzene; n-
propylbenzene; tert-butylbenzene; 2-chlorotoluene; 4-chlorotoluene; 
hexachlorobutadiene; 4-isopropyltoluene; m&p-xylene; o-xylene; and bromobenzene 
outside QC limits.  The MS/MSD recoveries and/or RPDs for bromoform; 2-butanone; 
dibromomethane; 1,2-dibromoethane; 1,2-dichloroethane; trans-1,3-dichloropropene; 2-
hexanone; 4-methyl-2-pentanone; styrene; 1,1,2,2-tetrachloroethane; 1,1,1-
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trichloroethane; 1,1,2-trichlorethane; trichlorofluoromethane; n-propylbenzene; tert-
butylbenzene; 4-chlorotoluene; 1,3-dichloropropane; and 2-chloroethyl vinyl ether were 
outside QC limits in batch 7218063. 

The semi-volatile MS and/or MSD recoveries and RPD for hexachlorocyclopentadiene 
and 3,3’-dichlorobenzidine were outside QC limits associated with all aqueous samples.  
The additional MS/MSD analysis performed on sample OT32-SB02-25 yielded 1,2,4-
trichlorobezene; 1,3-dichlorobenzene; bis(2-chloroethyl)-ether; 2-chlorophenol; 2,4-
dinitrophenol; hexachloroethane; 2-methylnaphthalene; naphthalene; nitrobenzene; 2-
nitrophenol; N-nitrosodiphenylamine; phenol; bis(2-chloroisopropyl) ether; 
hexachlorobutadiene; N-nitrosodimethylamine; 1,2-dichlorobezene; and 1,4-
dichlorobenzene MSD recoveries and RPDs outside QC limits associated with the soil 
samples. 

The MSD recovery for perchlorate associated with the equipment blank was below QC 
limits. 

The MS and/or MSD recoveries for lead and thallium associated with the aqueous 
samples and sodium associated with the soil samples were outside QC limits.  Calcium, 
magnesium, sodium, aluminum, and iron did not report recoveries and RPDs due to the 
sample concentration greater than four times the spike amounts, in which case, control 
limits were not applicable. 

No action is taken on MS/MSD data alone.  The MS/MSDs were cross referenced with 
the associated LCS, which were in control, and no qualification of the sample data was 
required. 

Project Specific Quality Assurance/Quality Control 
Four field duplicate samples were collected and reported with this sample delivery group 
(SDG). 

The serial dilution associated with the aqueous samples indicated interferences for 
potassium.  The results were qualified as estimated, “J”. 

One of the sample duplicates for TDS yielded an RPD above QC limits associated with 
samples OT32-TMW08, -TMW07, -TMW06, -TMW06-A, -TMW05, -TMW05-A and  
-TMW04.  These results were qualified as estimated, “J”. 

Compound Quantitation and Reporting Limits 
Due to high analyte levels, samples OT32-TMW08, -TMW07, -TMW06, -TMW06-A,  
-TMW05-A, -TMW04, -RW42-MW02, -MW02-A, and -MW03 required a dilution for 
TDS and reported elevated reporting limits. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted.  The data is 100% 
complete.
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Summary of Qualified Data 
Sample ID Parameter *Qualifier 

OT32-TMW08 

Mercury 
Calcium 
Sodium 

Zinc 
Potassium 

TDS 

0.037 J 
830,000 J 

3,500,000 J 
130 J 

15,000 J 
14,000 J 

OT32-TMW07 

Mercury 
Calcium 
Sodium 

Zinc 
Potassium 

TDS 

0.034 J 
780,000 J 

2,900,000 J 
40 J 

11,000 J 
13,000 J 

OT32-TMW06 

Mercury 
Calcium 
Sodium 

Zinc 
Potassium 

TDS 

0.033 J 
720,000 J 

3,200,000 J 
37 J 

14,000 J 
13,000 J 

OT32-TMW06-A 

Mercury 
Calcium 
Sodium 

Zinc 
Potassium 

TDS 

0.030 J 
720,000 J 

3,200,000 J 
28 J 

14,000 J 
13,000 J 

OT32-TMW05 

Mercury 
Calcium 
Sodium 

Zinc 
Potassium 

TDS 

0.036 J 
580,000 J 
320,000 J 

110 J 
26,000 J 
3,900 J 

OT32-TMW05-A 

Mercury 
Calcium 
Sodium 

Zinc 
Potassium 

Methylene chloride 
TDS 

0.034 J 
590,000 J 
330,000 J 

110 J 
27,000 J 
0.38 J 

4,100 J 

 
OT32-TMW04 

Mercury 
Calcium 
Sodium 

Zinc 
Potassium 

Methylene chloride 
TDS 

0.037 J 
560,000 J 

3,800,000 J 
26 J 

14,000 J 
0.45 J 

16,000 J 

RW42-MW02 

Mercury 
Calcium 
Sodium 

Zinc 
Potassium 

Methylene chloride 

0.032 J 
670,000 J 

2,600,000 J 
73 J 

7,800 J 
0.37 J 

RW42-MW02-A 

Mercury 
Calcium 
Sodium 

Zinc 
Potassium 

Methylene chloride 

0.032 J 
680,000 J 

2,600,000 J 
76 J 

7,900 J 
0.37 J 
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Summary of Qualified Data 
Sample ID Parameter *Qualifier 

RW42-MW03 

Mercury 
Calcium 
Sodium 

Zinc 
Potassium 

Methylene chloride 

0.038 J 
670,000 J 

2,700,000 J 
55 J 

8,800 J 
0.36 J 

OT32-SB03-15 

Aluminum 
Barium 
Calcium 

Iron 
Magnesium 
Manganese 

Sodium 
Zinc 

TPH-GRO 
2-Butanone 
TPH-DRO 

6,800 J 
120 J 

160,000 J 
6,900 J 
4,500 J 
230 J 
270 J 
15 J 
UJ 

13 J 
2.2 J 

OT32-SB03-25 

Aluminum 
Barium 
Calcium 

Iron 
Magnesium 
Manganese 

Sodium 
Zinc 

TPH-GRO 
2-Butanone 
TPH-DRO 

6,300 J 
73 J 

160,000 J 
6,100 J 
3,100 J 

78 J 
670 J 
15 J 
UJ 

11 J 
2.2 J 

OT32-SB03-25-A 

Aluminum 
Barium 
Calcium 

Iron 
Magnesium 
Manganese 

Sodium 
Zinc 

TPH-GRO 
2-Butanone 
TPH-DRO 

7,000 J 
77 J 

130,000 J 
7,600 J 
3,600 J 

92 J 
700 J 
19 J 
UJ 

12 J 
2.2 J 

OT32-SB03-15-D All SVOCs UJ 

OT32-SB02-10 

Aluminum 
Barium 
Calcium 

Iron 
Magnesium 
Manganese 

Sodium 
Zinc 

TPH-GRO 
2-Butanone 
TPH-DRO 

11,000 J 
90 J 

90,000 J 
8,800 J 
7,000 J 
150 J 

2,000 J 
27 J 
UJ 

12 J 
2.0 J 
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Summary of Qualified Data 
Sample ID Parameter *Qualifier 

OT32-SB02-25 

Aluminum 
Barium 
Calcium 

Iron 
Magnesium 
Manganese 

Sodium 
Zinc 

TPH-GRO 
2-Butanone 
All SVOCs 
TPH-DRO 

5,000 J 
57 J 

74,000 J 
4,300 J 
2,400 J 

54 J 
710 J 
13 J 
UJ 

11 J 
UJ 

2.1 J 

OT32-SB01-15 

Aluminum 
Barium 
Calcium 

Iron 
Magnesium 
Manganese 

Sodium 
Zinc 

TPH-GRO 
2-Butanone 
TPH-DRO 

5,300 J 
43 J 

150,000 J 
4,400 J 
3,000 J 

62 J 
1,300 J 

14 J 
UJ 

13 J 
2.1 J 

OT32-SB01-25 

Aluminum 
Barium 
Calcium 

Iron 
Magnesium 
Manganese 

Sodium 
Zinc 

TPH-GRO 
2-Butanone 
TPH-DRO 

4,600 J 
23 J 

140,000 J 
5,600 J 
2,700 J 
130 J 
360 J 
11 J 
UJ 

12 J 
2.2 J 

* VOCs/SVOCs are in micrograms per kilogram (µg/kg) in soil and micrograms per liter (µg/L) in water, TPH 
 is in milligrams per kilogram (mg/kg), Metals are in µg/L in water and mg/kg in soil, TDS is in milligrams per liter (mg/L) 
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base (AFB), 
New Mexico, on July 24, 2007.  Five soil samples, four aqueous samples, and associated 
quality control samples were taken during the Accelerated Corrective Measures sampling 
event at multiple sites.  All analyses were performed by STL in Denver, Colorado.  The 
specific samples included in this validation were: 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 

Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

OT32-TMW03 Water 7/24/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS 
(160.1) 

OT32-TMW02 Water 7/24/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS 
(160.1) 

OT32-TMW01 Water 7/24/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS 
(160.1) 

OT37-SB13-25-D Water 7/24/07 

VOCs (SW8260B), SVOCs (SW8270C), PCBs 
(SW8082), RCRA Metals (SW6010B/7470A), 
Perchlorate (SW6860), TPH-GRO, DRO, ORO 
(SW8015M) 

OT37-SB13-5 Soil 7/24/07 

VOCs (SW8260B), SVOCs (SW8270C), PCBs 
(SW8082), RCRA Metals (SW6010B/7470A), 
Perchlorate (SW6860), TPH-GRO, DRO, ORO 
(SW8015M) 

OT37-SB13-25 Soil 7/24/07 

VOCs (SW8260B), SVOCs (SW8270C), PCBs 
(SW8082), RCRA Metals (SW6010B/7470A), 
Perchlorate (SW6860), TPH-GRO, DRO, ORO 
(SW8015M) 

OT37-SB10-5 Soil 7/24/07 

VOCs (SW8260B), SVOCs (SW8270C), PCBs 
(SW8082), RCRA Metals (SW6010B/7470A), 
Perchlorate (SW6860), TPH-GRO, DRO, ORO 
(SW8015M) 

OT37-SB10-30 Soil 7/24/07 

VOCs (SW8260B), SVOCs (SW8270C), PCBs 
(SW8082), RCRA Metals (SW6010B/7470A), 
Perchlorate (SW6860), TPH-GRO, DRO, ORO 
(SW8015M) 

OT37-SB10-30A Soil 7/24/07 

VOCs (SW8260B), SVOCs (SW8270C), PCBs 
(SW8082), RCRA Metals (SW6010B/7470A), 
Perchlorate (SW6860), TPH-GRO, DRO, ORO 
(SW8015M) 

Notes: ID – Identification, USEPA – U.S. Environmental Protection Agency, VOCs – Volatile Organic 
Compounds, SVOCs – Semi-Volatile Organic Compounds, TAL – Target Analyte List, PCBs – 
Polychlorinated biphenyls, TDS – Total Dissolved Solids, TPH – Total Petroleum Hydrocarbons, GRO – 
Gasoline Range Organics, DRO – Diesel Range Organics, ORO – Oil Range Organics, -A – Field 
duplicate sample, -D – Equipment blank sample 
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October 1999), and in the USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, October 2004) (NFG), and in 
conjunction with the Basewide Quality Assurance Project Plan for Holloman AFB. 

Sample Handling and Holding Times  
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis, and all samples were analyzed within the required holding time 
with the following exception.  The hold time between collection and preparation for the 
TPH-GRO analysis was exceeded by four days.  All samples were non-detect and were 
qualified as estimated non-detected, “UJ”. 

Sample OT37-SB13-25-D was received with insufficient preservation.  Aqueous volatile 
samples don’t need preservation if analyzed within 7 days.  Therefore, no qualification 
was required. 

Blanks 
Acetone, barium, mercury, and TPH-DRO were detected in the equipment blank.  
Acetone, mercury, and TPH-DRO were either not detected or had a concentration greater 
than 5 times the blank amount in the samples and no qualification was required.  Sample 
OT37-SB10-5 yielded a barium concentration less than 5 times the blank concentration 
and was qualified as estimated, “J”. 

Acetone and methylene chloride were detected in the trip blank associated with the 
equipment blank.  These common contaminants were not present in the samples and no 
qualification was required. 

The laboratory method blanks were correctly batched with the corresponding field 
samples.  For the VOC analysis, methylene chloride was also detected in the method 
blank associated with the aqueous samples.  As stated above, this compound was not 
detected in the samples and no qualification was required.  2-Butanone was detected in 
the method blank associated with the soil samples.  2-Butanone was detected in all soil 
samples with a concentration less than 10 times the blank concentration and were 
qualified as estimated, “J”.  

TPH-DRO was also detected in the method blank.  This compound yielded results less 
than 5 times the blank concentration in the associated samples and were qualified as 
estimated, “J”. 

Finally, calcium, zinc, and mercury were detected in the method blank associated with 
the aqueous samples.  These analytes were qualified as estimated, “J”. 

Blank Spike Sample (Laboratory Control Sample)/ 
Surrogates 
All laboratory control sample (LCS) results and surrogates met the QC requirements for 
the percent recoveries (%Rs) for all analysis with the following exception.  The LCS 
duplicate recovery for n-propylbenzene was below QC limits.  Since this compound was 
not detected in all associated samples, no qualification was required. 

The semi-volatile matrix spike duplicate surrogate recoveries for 2-fluorophenol and 
nitrobenzene-d5 were below QC limits.  Since the matrix spike surrogate recoveries as 
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well as the associated sample surrogate recoveries were within control limits, no 
qualification was required. 

Matrix Spike/Matrix Spike Duplicates (MS/MSD) 
The volatile MS/MSD recoveries and/or relative percent difference (RPD) for acetone; 
benzene; bromodichloromethane; bromoform; 2-butanone; carbon tetrachloride; 
chloroform; dibromomethane; 1,2-dibromoethane; 1,3-dichlorobenzene; 1,4-
dichlorobenzene; 1,1-dichloroethane; 1,2-dichloroethane; 1,1-dichloroethene; 1,2-
dichloroethene; 1,2-dichloropropane; 2-hexanone; methylene chloride; 4-methyl-2-
pentanone; styrene; 1,1,2,2-tetrachloroethane; tetrachloroethene; 1,1,1-trichloroethane; 
1,1,2-trichloroethane; trichloroethene; n-butylbenzene; sec-butylbenzene; 
isopropylbenzene; 1,2,4-trimethylbenzene; n-propylbenzene; tert-butylbenzene; 4-
chlorotoluene; 1,2-dibromo-3-chloropropane; 1,3-dichloropropane; 1,1-dichloropropene; 
4-isopropyltoluene; methyl tert-butyl ether; bromobenzene; bromochloromethane; 2-
pentanone; and 2-chloroethyl vinyl ether were outside QC limits for the associated 
aqueous samples.  The MS/MSD analysis was not performed for the soil sample batch 
due to insufficient sample volume.  

The semi-volatile MS/MSD recoveries and/or RPD for 1,2,4-trichlorobenzene; 1,3-
dichlorobenzene; bis(2-chloroethyl) ether; 2-chlorophenol; 2,4-dinitrophenol; 
hexachloroethane; 2-methylnaphthalene; naphthalene; nitrobenzene; 2-nitrophenol; N-
nitrosodiphenylamine; phenol; bis(2-chloroisopropyl) ether; hexachlorobutadiene; N-
nitrosodimethylamine; 1,2-dichlorobenzene; and 1,4-dichlorobenzene were outside QC 
limits associated with samples OT37-SB13-5, OT37-SB13-25, OT37-SB10-30, and 
OT37-SB10-30A.  The MS/MSD analysis for the aqueous samples was not performed 
due to insufficient sample volume. 

The MS and MSD recoveries for TPH-GRO were above QC limits.  

The MS/MSD analysis could not be performed on the equipment blank sample due to 
insufficient sample volume.  

The MS and/or MSD recoveries for perchlorate were below QC limits. 

The MS and MSD recoveries for lead and thallium were below QC limits associated with 
the aqueous samples. 

The MS/MSD and/or RPD could not be calculated for calcium, magnesium, and sodium 
due to sample concentrations exceeding four times the spike amounts.  Therefore, control 
limits were not applicable. 

No action is taken on MS/MSD data alone.  The MS/MSDs were cross referenced with 
the associated LCS and/or the sample data.  Based on this, no qualification of the sample 
data was required. 

Project Specific Quality Assurance/Quality Control 
One field duplicate sample was collected and reported with this sample delivery group 
(SDG).  No compounds exceeded the project defined RPD limits. 

The continuing calibration verification (CCV) standards for the PCB analysis yielded 
percent difference (%D) values outside QC limits for dechlorobiphenyl.  All associated 
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samples were non-detected and the surrogate dechlorobiphenyl in control.  Therefore no 
qualification was required. 

Compound Quantitation and Reporting Limits 
Due to high analyte levels, a dilution was required for TDS analysis and reported 
elevated reporting limits. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted.  The data is 100% 
complete. 

Summary of Qualified Data 
Sample ID Parameter *Qualifier 

OT32-TMW03 
Mercury 
Calcium 

Zinc 

0.035 J 
560,000 J 

29 J 

OT32-TMW02 
Mercury 
Calcium 

Zinc 

0.035 J 
490,000 J 

34 J 

OT32-TMW01 
Mercury 
Calcium 

Zinc 

0.033 J 
590,000 J 

59 J 

OT37-SB13-5 
TPH-GRO 
2-Butanone 
TPH-DRO 

UJ 
11 J 
1.9 J 

OT37-SB13-25 
TPH-GRO 
2-Butanone 
TPH-DRO 

UJ 
12 J 
2.2 J 

OT37-SB10-5 

TPH-GRO 
Barium 

2-Butanone 
TPH-DRO 

UJ 
6.8 J 
14 J 
2.3 J 

OT37-SB10-30 
TPH-GRO 
2-Butanone 
TPH-DRO 

UJ 
14 J 
2.2 J 

OT37-SB10-30A 
TPH-GRO 
2-Butanone 
TPH-DRO 

UJ 
15 J 
2.4 J 

* VOCs/SVOCs are in micrograms per kilogram (µg/kg), TPH and metals are in milligrams per kilogram (mg/kg) in soil and µg/L 
in water  
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Data Validation Report 
This report contains the results of the review and validation of the specified data package 
performed by Marcia Olive, Bhate Environmental Associates, Inc., Denver, Colorado. 

Introduction 
This data validation report covers samples taken from Holloman Air Force Base (AFB), 
New Mexico, on July 24-25, 2007.  Four soil samples, six aqueous samples, and 
associated quality control samples were taken during the Accelerated Corrective 
Measures sampling event at multiple sites.  All analyses were performed by STL in 
Denver, Colorado.  The specific samples included in this validation were: 

This data was validated against the laboratory’s quality assurance/quality control 
(QA/QC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (USEPA, 
October 1999), and in the USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, October 2004) (NFG), and in 
conjunction with the Basewide Quality Assurance Project Plan for Holloman AFB. 

Sample ID Matrix Collection 
Date Analyses (USEPA Method Number) 

RW42-MW01 Water 7/24/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), Tritium (906.0 MOD), TDS (160.1) 

OT37-SB15-10 Soil 7/24/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
(SW6010B/7471A), Perchlorate (SW6860), PCBs 
(SW8082), TPH-GRO, DRO, ORO (SW8015M) 

OT37-SB15-30 Soil 7/24/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
(SW6010B/7471A), Perchlorate (SW6860), PCBs 
(SW8082), TPH-GRO, DRO, ORO (SW8015M) 

OT37-SB09-15 Soil 7/24/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
(SW6010B/7471A), Perchlorate (SW6860), PCBs 
(SW8082), TPH-GRO, DRO, ORO (SW8015M) 

OT37-SB09-30 Soil 7/24/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
(SW6010B/7471A), Perchlorate (SW6860), PCBs 
(SW8082), TPH-GRO, DRO, ORO (SW8015M) 

OT37-SB09-10-d Water 7/24/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
(SW6010B/7470A), Perchlorate (SW6860), PCBs 
(SW8082), TPH-GRO, DRO, ORO (SW8015M) 

OT32-TMW05 Water 7/25/07 Tritium (906.0 MOD) 

SS18-MW04 Water 7/25/07 VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7470A), TDS (160.1) 

OT20-MW01 Water 7/25/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
(SW6010B/7470A), Pesticides (SW8081), Herbicides 
(SW8151), PCBs (SW8082), TDS (160.1) 

OT20-MW02 Water 7/25/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
(SW6010B/7470A), Pesticides (SW8081), Herbicides 
(SW8151), PCBs (SW8082), TDS (160.1) 

Notes: ID – Identification, USEPA – U.S. Environmental Protection Agency, VOCs – Volatile Organic 
Compounds, SVOCs – Semi-Volatile Organic Compounds, TAL – Target Analyte List, PCBs – 
Polychlorinated biphenyls, TDS – Total Dissolved Solids, TPH – Total Petroleum Hydrocarbons, GRO – 
Gasoline Range Organics, DRO – Diesel Range Organics, ORO – Oil Range Organics, -d – Equipment blank 
sample 
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Sample Handling and Holding Times  
All samples were properly preserved and transferred under chain-of-custody to the 
laboratory for analysis, and all samples were analyzed within the required holding time 
with the following exception.  The TPH-GRO analysis exceeded hold times from 
collection to preparation and were qualified as estimated, “J”. 

Sample OT37-SB09-10-d was received with insufficient preservation.  This sample was 
analyzed within 7 days.  Therefore, no qualification was required. 

Blanks 
Methylene chloride was detected in trip blanks 3, 4, and 6.  Acetone was detected in trip 
blank 4.  Sample OT20-MW01 yielded a positive result for methylene chloride and was 
qualified as estimated, “J”. 

2-Butanone and methylene chloride were detected in the method blank associated with 
the soil samples.  The positive results were qualified as estimated, “J”, in the associated 
samples. 

TPH-GRO and TPH-DRO were detected in the method blanks associated with the soil 
samples.  Subsequently, TPH-DRO was detected in the equipment blank.  The resulting 
samples were qualified as estimated, “J”, for these compounds.  
For the metals analysis, the aqueous method blank yielded calcium and zinc.  Only 
samples RW42-MW01 and SS18-MW04 yielded positive results fore these analytes and 
were qualified as estimated, “J”.  

The equipment blank yielded detections for barium and bis(2-ethylhexyl) phthalate.  The 
latter compound was not detected in the associated samples and no qualification was 
required.  The blank result for barium was greater than the method detection limit (MDL) 
and less than the reporting limit (RL).  Barium sample results were greater than the RL 
and, using professional judgement, were not qualified. 

Blank Spike Sample (Laboratory Control Sample)/ 
Surrogates 
All laboratory control sample (LCS) results and surrogates met the QC requirements for 
the percent recoveries (%Rs) for all analysis with the following exception.  The LCS 
duplicate recovery for n-propylbenzene was below QC limits.  The LCS recovery and 
relative percent difference were in control and no qualification was necessary. 

The relative percent difference (RPD) for the LCS analysis of 2,4-D; 2,4,5-T; and 
Dinoseb were outside QC limits.  Also, the LCS duplicate recovery for Dinoseb was 
above QC limits.  These compounds were not detected in the associated samples and no 
qualification was required. 

Matrix Spike/Matrix Spike Duplicates (MS/MSD) 
The volatile MS and/or MSD recoveries for bromoform; carbon tetrachloride; 
chlorobenzene; 1,2-dibromoethane; cis-1,2-dichloroethene; cis-1,3-dichloropropene; 
trans-1,3-dichloropropene; ethylbenzene; styrene; 1,1,2,2-tetrachloroethane; 
tetrachloroethene; toluene; 1,1,1-trichloroethane; 1,1,2-trichloroethane; 
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trichlorofluoromethane; xylenes (total); isopropylbenzene; 1,3-dichloropropane; m&p-
xylene; o-xylene; and 2-chloroehtyl vinyl ether were outside QC limits related to samples 
RW42-MW01, SS18-MW04, OT20-MW01, and OT20-MW02.  The MS/MSD analysis 
for the soil samples could not be performed due to insufficient sample volume.   

The MS and/or MSD recoveries for perchlorate were below QC limits. 

The MS and MSD recoveries for lead and thallium in the aqueous samples were below 
QC limits. 

The MS/MSD recoveries and/or RPD for the aqueous samples could not be calculated for 
calcium, magnesium, and sodium due to sample concentrations exceeding four times the 
spike amounts.  Therefore, control limits were not applicable. 

No action is taken on MS/MSD data alone.  The MS/MSDs were cross referenced with 
the associated LCSs, which were in control.  Therefore, no qualification of the sample 
data was required. 

Project Specific Quality Assurance/Quality Control 
No field duplicate samples were collected and reported with this sample delivery group 
(SDG). 

The continuing calibration verification (CCV) standards associated with samples OT20-
MW01 and OT20-MW02 yielded percent differences (%Ds) outside QC limits for 
Endrin.  Since this compound was not detected in both samples, no qualification was 
required. 

The RPD exceeded 40% between the primary and confirmation columns for the 
herbicides analysis of 2,4-DB and Dichlorprop in sample OT20-MW01.  In sample 
OT20-MW02 the RPD was exceeded for Dalapon.  These compounds were qualified as 
estimated, “J”.  

Compound Quantitation and Reporting Limits 
Due to interferences, lead required a dilution in sample OT20-MW02.  Samples RW42-
MW01, SS18-MW04, OT20-MW01, and OT20-MW02 required a dilution for the TDS 
analysis due to high sample concentrations.  Elevated reporting limits were reported. 

Overall Assessment of Data 
Overall, the data is suitable for the intended data usage.  All analyses were performed, 
and the data met the required QC criteria except where noted.  The data is 100% 
complete. 

Summary of Qualified Data 
Sample ID Parameter *Qualifier 

RW42-MW01 Calcium 
Zinc 

690,000 J 
20 J 

SS18-MW04 Calcium 
Zinc 

590,000 J 
59 J 

OT20-MW01 
Methylene chloride 

2,4-DB 
Dichlorprop 

0.38 J 
0.34 J 
0.56 J 

OT20-MW02 Dalapon 2.4 J 
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Summary of Qualified Data 
Sample ID Parameter *Qualifier 

OT37-SB15-10 
TPH-GRO 
2-Butanone 
TPH-DRO 

0.95 J 
11 J 
1.8 J 

OT37-SB15-20 
TPH-GRO 
2-Butanone 
TPH-DRO 

1.0 J 
9.6 J 
2.0 J 

OT37-SB09-15 
TPH-GRO 
2-Butanone 
TPH-DRO 

1.0 J 
12 J 
2.0 J 

OT37-SB09-30 
TPH-GRO 
2-Butanone 
TPH-DRO 

0.90 J 
10 J 
2.0 J 

* VOCs are in micrograms per kilogram (µg/kg) in soil and micrograms per liter (µg/L) in water, 
TPH/metals/herbicides/pesticides are in milligrams per kilogram (mg/kg) in soil and µg/L in water, TDS is in milligrams per liter 
(mg/L) 

 




