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1 INTRODUCTION 

Bhate Environmental Associates, Inc., (Bhate) has been retained by the U.S. Army Corps of 
Engineers (USACE), Omaha District, under contract DACA45-03-D0023, Task Order No. 21 to 
conduct Accelerated Corrective Measures (ACM) at Environmental Restoration Program (ERP) 
Sites SS-12 (Northeast Fuel Line Spill Site) and OT-20 (Sewage Lagoons Disposal Trenches) at 
Holloman Air Force Base (HAFB), New Mexico. 

This Accelerated Corrective Measures Completion Report documents the additional 
investigations at SS-12 and OT-20 that were designed to fill in the data gaps to identify and 
define the presumed petroleum contaminated soil (PCS) and/or hazardous constituent source 
areas. Groundwater conditions were also evaluated at each site. These Sites are listed as Area of 
Concern (AOC) K (SS-12) and Solid Waste Management Unit (SWMU) 113A (OT-20) in 
Appendix 4-A of the HAFB Resource Conservation and Recovery Act (RCRA) Hazardous 
Waste Facility Permit No. NM6572124422 issued by the New Mexico Environment Department 
(NMED) on February 24,2004. 

1.1 Objectives 

The primary objectives of the ACM conducted at Sites SS-12 and OT-20 were to review 
available historical information and collect additional soil and groundwater data to fill in the data 
gaps identified in the previous investigations to determine the location of hazardous waste source 
area(s). In the event that a hazardous waste source area(s) was identified (soil containing 
chemicals and/or metals above the current NMED soil screening levels or equivalent) the next 
objective was to remove, through excavation and properly dispose of the contaminated soil. 

The objectives were stated in the Final Accelerated Corrective Measures Work Plan Multiple 
Sites, Holloman, AFB, New Mexico (Bhate, 2007). The Work Plan was revised to include 
deficiencies outlined by NMED in correspondence dated March 30, 2007 (see Attachment A of 
this report). Additionally, this report summarizes the previously known and current subsurface 
conditions, and impacts to groundwater. During this process, required data were collected to 
support the closure of the sites based on guidance from the NMED. The ultimate objective is to 
achieve No Further Action (NFA) approval for site closure from NMED. 

This report presents the current 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, Holloman, AFB, New Mexico (Bhate, 2007). The remaining seven sites 
(OT-03, SS-18, OT-32, OT-37, OT-38, RW-42, and OT-45) will be evaluated under separate 
completion reports. 
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1.2 Purpose of the ACM Investigation 

The primary purpose of the ACM is to comply with the requirements of RCRA Permit number 
NM6572124422 by completing the sampling program identified in the Scope of Work and 
applying site-specific data quality objectives identified in the HAFB Basewide Quality 
Assurance Project Plan (Basewide QAPP) (Bhate, 2003). The data quality objectives include: 

• Generate data to characterize contaminant sources; and 

• Determine to the extent possible the nature and extent of contamination in the site media. 

1.3 Scope of Work 

The following summary of the work performed 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 additional soil and groundwater data; 

• Identify potential receptors (for OT-20 risk based evaluation); and 

• Evaluate all information collected. 

An additional investigation was completed at SS-12 and OT-20 to meet the project objectives. 
The following activities were performed by Bhate from June through August 2007. 

1.3.1 SS-12 Northeast Fuel Line Spill Site 

The objectives of the additional investigation at Site SS-12 were to delineate a potential PCS 
source area and to evaluate the current groundwater conditions. These objectives were 
accomplished by subsurface soil sampling and sampling the existing groundwater monitoring 
well network. Twelve soil borings (SS12-DP01 through SS12-DP12) were drilled along the 
storm sewer drainage ditch and where the JP-4 fuel pipeline had been ruptured in 1979. Twelve 
subsurface soil samples (one per borehole) were collected for chemical analysis. Two additional 
boreholes (SS12-DP13 and SS12-DP14) were installed for collecting undisturbed soil samples 
for geotechnical analysis. Groundwater samples were collected from existing monitoring wells 
WL-12-01, WL-12-02, and WL-12-03. The samples were analyzed for the following 
parameters: 

• Volatile Organic Compounds (VOCs) using United States Environmental Protection Agency 
(USEPA) Method 8260B (soil and groundwater); 

• Semi-volatile organic compounds (SVOCs) using USEPA Method 8270C (soil and 
groundwater); 

• Total Petroleum Hydrocarbons (TPH) Gasoline Range Organics (GRO)/Diesel Range 

1-2 April2008 -Revision No. 00 Bhate Project No.: 9050361 



ACCELERATED CORRECTIVE MEASURES 

COl\-IPLETION REPORT 

SITES SS-12 AND OT-20 
HOLLOl\!IAN AFB, NM 

""-' Organics (DRO)/Organic Range Organics (ORO), using USEPA method 8015B (soil only); 
• RCRA Metals using USEPA Methods 6010B and 7471A/7470A (soil and groundwater); and 
• Total Dissolved Solids (TDS) using USEPA Method 160.1 (groundwater only). 

Two geotechnical samples were collected and analyzed for the following: 

• Moisture Content using American Society for Testing and Materials (ASTM) Method 
160.3M; 

• Dry Bulk Density using ASTM Method D2937-94M; 
• Specific Gravity using ASTM Method 1429; and 
• Fractional Organic Carbon Content using ASTM Method D2974-87. 

1.3.2 OT -20 Sewage Lagoons Disposal Trenches 

The objectives of the additional investigation at Site OT-20 were to confirm the locations of the 
three sewage grit disposal trenches, characterize the sewage grit for source removal, and evaluate 
the current groundwater conditions at the site. These objectives were accomplished by 
subsurface soil sampling, permanent monitoring well installation, and groundwater sampling. 
Six soil borings (OT20-DP01 through OT20-DP06) were drilled; 3 subsurface soil samples were 
collected for chemical analysis (OT20-DP01, -DP02, and -DP03), and 2 undisturbed soil 
samples were collected for analyzing geotechnical parameters (OT20-DP05 and OT20-DP06). 
Boreholes (OT20-DP04 through OT20-DP06) were converted into monitoring wells (OT20-
MW01 through OT20-MW-03). An additional downgradient monitoring well (OT20-MW04) 
was installed in August 2007. Groundwater samples were collected from monitoring wells 
OT20-MW01, OT20-MW02, OT20-MW03, and OT20-MW04. 

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

• VOCs using USEPA Method 8260B (soil and groundwater); 
• SVOCs using USEPA Method 8270C (soil and groundwater); 
• TPH GRO/DRO/ORO, using USEPA method 8015B (soil only); 
• Pesticides using USEPA Method 8081A (soil and groundwater); 
• Polychlorinated Biphenyls (PCBs) using USEPA Method 8082 (soil and groundwater); 
• Herbicides using USEPA Method 8151A (soil and groundwater); 
• RCRA Metals using USEPA Methods 6010B and 7471A/7470A (soil and groundwater); and 
• 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 160.3M 
• Dry Bulk Density using ASTM Method D2937-94M; 
• Specific Gravity using ASTM Method 1429; and 
• Fractional Organic Carbon Content using ASTM Method D2974-87. 
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1.4 Document Organization 

This ACM Report has been modeled after the format suggested in the RCRA Facility 
Investigation (RFI) Report Requirements found in the HAFB RCRA Permit NM6572124422 
(Appendix 4-B of the Permit). The document contains the following 5 sections: 

• Section 1 - Introduction 

• Section 2 - Site Background and Historical Data Review 

• Section 3 - Environmental Setting 

• Section 4- Site Specific Results, the Nature and Extent of Contamination, and the Site 
Specific Risk Based Evaluation (OT -20 only) as well as the Conclusions and 
Recommendations 

• Section 5 - References 

The tables and figures referenced throughout this ACM Completion Report are included 
following the text (after Section 5). Attachment A contains correspondence from the NMED 
regarding the ACM Work Plan. 

This report also includes the following six Appendices: 

• Appendix A - Historical Data from Previous Investigations 

• Appendix B - Soil Boring Logs and Monitoring Well Construction Diagrams 

• Appendix C - Field Sampling Documentation 

• Appendix D - Analytical Data Packages 

• Appendix E - Laboratory Analysis and Data Validation Summary with Data Validation 
Reports 

• Appendix F - Geotechnical Data Package 
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2 SITE-SPECIFIC BACKGROUND AND HISTORICAL 
DATA REVIEW 

Since 1983, the two sites addressed in this ACM Completion Report have been the subject of a 
series of environmental investigations related to evaluating the soil and groundwater conditions 
to determine the various site-specific sources of VOCs, SVOCs, petroleum hydrocarbons, 
pesticides, herbicides, PCBs, and metals contamination. This section provides the site 
background and overview of the previous investigations conducted at SS-12 and OT-20 from 
1983 through 1996. Most of the 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, August 1983, CH2M Hill. 

• Draft Final Remedial Investigation (RI) Report, Investigation, Study and 
Recommendation for 29 Waste Sites, Holloman Air Force Base, NM, June 1992, Radian 
Corporation. 

• Draft Final Preliminary Assessment and Site Investigation Report, Investigation of Four 
Waste Sites, Holloman Air Force Base, NM, November 1993, Radian Corporation. 

• Technical Memorandum Installation Restoration Sites SS-12, SD-27, and OT-45, June 
1996, Foster Wheeler Environmental Corporation and Radian International LLC. 

The analytical results and sample locations for the surface soil, subsurface soil, and groundwater 
samples collected during the previous investigations for SS-12 and OT-20 are included in 
Appendix A of this report. 

2.1 Holloman AFB Site Description 

Holloman AFB is located in south central New Mexico, in the northwest central part of Otero 
County, approximately 75 miles north-northeast of El Paso, Texas (see Figure 2-1 of this report). 
HAFB has a population of 6,000 and occupies about 50,000 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 Holloman AFB and other military installations in the area. 

Bhate Project No.: 9050361 April2008 -Revision No. 00 2-1 



SITES SS-12 AND OT -20 
HOLLOJ.\;IAN AFB, NM 

ACCELERATED CORRECTIVE MEASURES 

COlVIPLETION REPORT 

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 
Center (1952-1957), and Air Force Missile Development Center (1957-1971). The Tactical Air 
Command operated the facility form 1972 to 1992 and housed the 49th Tactical Fighter Wing, 
479th Tactical Training Wing, 833rd Air Division, and 4449th Mobile Support Squadron. In 1992, 
Holloman AFB was realigned under the Air Combat Command (ACC) and also serves as the 
training center for the German Air Force's Tactical Training Center. 

2.2 SS-12 Northeast Fuel Line Spill Site 

2.2.1 Site Description and Background 

This site is an Area of Concern and is listed on Table A of the HAFB RCRA Permit as Northeast 
Fuel Line Spill Site, AOC-K. Site SS-12, is located immediately east of the main housing area at 
HAFB (see Figure 2-2 of this report). In 1975, approximately 2,000 gallons of JP-4 were spilled 
at the site as a result of a rupture (due to excessive pressure) in the main pipeline that serves the 
HAFB POL area. The majority of fuel was reportedly collected in a pit and pumped into a truck 
shortly after the spill. In 1992, petroleum product was allegedly encountered while installing a 
utility trench west and up gradient of the pipeline. 

2.2.2 Previous Investigations 

A record search for Site SS-12 was conducted by CH2M Hill in 1982 (CH2M Hill, 1983). The 
site was not considered to present a significant concern for adverse effects on health or the 
environment. Since 1993, SS-12 has been the subject of two environmental investigations 
related to evaluating the soil and groundwater conditions. The initial investigation was a Site 
Investigation conducted by Radian in 1993. A follow-on soil sampling investigation was 
performed by Foster Wheeler in 1994. The chronology and findings of the previous 
investigations conducted at Northeast Fuel Line Spill Site are presented below. Soil boring and 
monitoring well locations for the previous investigations conducted at SS-12 are shown on 
Figure 2-3 of this report. 

2.2.2.1 Site Investigation 

The site was investigated in November 1992 and February 1993 during a Site Investigation (SI) 
conducted by Radian Corporation. The following information was obtained from the Chemical 
Data Acquisition Plan (CDAP), Investigation of Four Waste Sites Holloman Air Force Base, NM 
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(Radian, 1993a) and the Draft Final Preliminary Assessment and Site Investigation Report, 
Investigation of Four Waste Sites, Holloman Air Force Base, NM (Radian, 1993b). The SI 
focused on two principal areas of possible contamination: the segment of the JP-4 pipeline that 
ruptured in 1975 and an area where the alleged fuel product was encountered during the sewer 
installation. The scope of work for the SS-12 SI included the following field activities: 

• A passive soil-gas survey was conducted at the site using a grid of 32 samplers. During 
the installation of the samplers, visibly contaminated soil was observed along the pipeline 
at a depth of 1 foot below ground surface (ft bgs). Twenty-four (24) of the passive soil 
gas samplers were misplaced and one was broken. The remaining seven samplers were 
analyzed for aromatic compounds and petroleum hydrocarbons (Radian, 1993a). 

• A second, real-time soil-gas survey was conducted to obtain more information (Radian, 
1993a). 

• Six soil borings (BH -12-01 through BH -12-06) were installed to collect soil samples (one 
per borehole) for chemical analysis in the potentially contaminated areas along the storm 
sewer and pipeline. The six soil samples were analyzed for total fuel hydrocarbons 
(TFH) (Radian, 1993b). 

• Three of the soil borings (BH-12-01, -02, and -03) were completed as monitoring wells 
(WL-12-0 1 through WL-12-03 ). The wells were installed in potential source areas to 
determine the local groundwater flow direction and whether there had been a release to 
groundwater. One round of groundwater samples were collected and analyzed for TFH 
(Radian, 1993b). 

The soil-gas surveys at Site SS-12 indicated potential contamination along both the pipeline in 
the vicinity of the storm sewer drainage and the storm sewer between two houses in the Base 
housing area (Buildings 2461 and 2464). The passive and real-time soil gas sampling locations 
and results are included in Appendix A-1-1 of this report. Kerosene was detected (35 
micrograms per gram [f.lg/g]) in the soil sample from BH-12-02 (0 to 2ft bgs) located adjacent to 
the JP-4 pipeline and near a ditch that receives runoff from the storm sewer. This detection of 
kerosene is more likely a result of runoff from the storm sewer that accumulates in the ditch 
(Foster Wheeler, 1996). In addition, a very low level (3.1 f.lg/g) of an unidentified organic 
compound eluting in the diesel range was also detected in one soil sample from the 2-4 ft depth 
at BH-12-06. TFH was not detected in any of the other four soil samples collected at the site. 

Benzene (0.49 micrograms per liter [f.lg/L]) and toluene (0.66 f.lg/L) were detected in the 
groundwater sample from WL-12-01. Benzene (0.4 f.lg/L) and ethylbenzene (3.6 f.lg/L) were 
detected in the sample from monitoring well WL-12-02. Both of these wells are located along 
the JP-4 pipeline. All of the concentrations for benzene, toluene, and ethylbenzene were well 
below their respective New Mexico Water Quality Control Commission (NMWQCC) standards 
(20.6.2.301 New Mexico Administrative Code [NMAC]) and the USEPA drinking water 
standards. No petroleum constituents were detected in the sample from monitoring well WL-12-
03, located adjacent to the storm sewer. 
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The analytical results and sample locations for the soil-gas, subsurface soil, and groundwater 
samples collected during the SI are included in Appendix A-1-2 of this report. The Draft Final 
Preliminary Assessment and Site Investigation Report, Investigation of Four Waste Sites, 
Holloman Air Force Base, NM (Radian, 1993b) determined based on a qualitative risk 
assessment that detected concentrations did not pose a potential risk to human health and the 
environment and recommended site closure. 

2.2.2.2 Additional Sampling 

NMED reviewed the results of the SI and requested additional sampling. To address the 
NMED's concerns, additional sampling was performed by Foster Wheeler in 1994. The 
following information was obtained from the Technical Memorandum, Installation Restoration 
Sites SS-12, SD-27, and OT-45 (Foster Wheeler and Radian, 1996). Two soil borings (94-12-01 
and 94-12-02) were drilled and soil samples were collected from within and below a gray soil 
layer identified during the SI. Six additional soil samples were collected and analyzed for 
VOCs, SVOCs, and total recoverable petroleum hydrocarbons (TRPH). 

Visible staining was noted from approximately 5.2 to 6.2 ft bgs in soil boring 94-12-01 and from 
0 to 11.8 ft bgs in boring 94-12-02. Subsurface soil samples were collected within and below the 
gray layer in both boreholes. The only VOCs or SVOCs detected were low concentrations of 
acetone and methylene chloride which are common laboratory contaminants and are not 
indicative of petroleum contamination. The maximum concentration of TRPH (590 mglkg) was 
detected in the sample from 94-12-01 from the 2 to 4 ft depth. This detection of TRPH is below 
the NMED TPH screening guideline for kerosene as jet fuel of 940 mglkg (NMED, 2006a). 

The analytical results and sample locations for the subsurface soil samples collected during this 
additional investigation are included in Appendix A-1-3 of this report. The Technical 
Memorandum, Installation Restoration Sites SS-12, SD-27, and OT-45 (Foster Wheeler, 1996) 
also recommended site closeout. 

2.3 OT -20 Sewage Lagoons Disposal Trenches 

2.3.1 Site Description and Background 

This site is a SWMU and is listed on Table A of the HAFB RCRA Permit as the Sludge Disposal 
Trenches near Lagoons, SWMU 113A. From the beginning of Base operations to approximately 
1984, all settled solids from the grit chamber located at the headworks of the wastewater 
treatment plant were buried in three distinct pits just east of Pond B in the southwest comer of 
HAFB (see Figure 2-2 of this report). The pits were reported to be approximately 2 feet wide, 5 
feet deep, and 40 feet long and were dug perpendicular to the pond and reportedly covered an 
area approximately 200 to 300 feet north-south. The Installation Restoration Program, Records 
Search for Holloman Air Force Base, New Mexico (CH2M Hill, 1983) indicated that small 
amounts of solvents and heavy metals may have been associated with the grit material. 
Additionally, PCBs have been identified at the adjacent sewage lagoons and in the grit disposal 
material. ~. 
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The OT-20 record search concluded that the site was not considered to present any significant 
concern for adverse effects on health or the environment. The site was investigated in September 
1991 during a Remedial Investigation (RI) conducted by Radian. The following information was 
obtained from the Draft Final Remedial Investigation (RI) Report, Investigation, Study and 
Recommendation for 29 Waste Sites, Holloman Air Force Base, NM (Radian, 1992). The scope 
of work for the OT-20 RI included the following field activities: 

• Several trenches were excavated with a backhoe in order to locate the grit burial sites. 
Two trenches were dug approximately 40 ft apart in a north-south direction parallel to the 
fence, extending approximately 300 ft. Several smaller trenches were dug at the southern 
end of the site to investigate small mounds of soil and other signs of disturbance. 

• One soil boring was drilled into each of the three identified waste disposal pits (SB-20-01 
through SB-20-03). Two subsurface soil samples were collected (one discrete interval 
from within the grit waste and one composite sample of the native undisturbed soil below 
the waste) from each borehole. These soil samples were analyzed for VOCs, total metals, 
herbicides, pesticides, and PCBs. The locations of the trenches and soil borings installed 
during the RI conducted at OT-20 in 1991 are shown on Figure 2-4 of this report. 

Identifiable grit waste was observed at three locations within the eastern 300 ft transect trench. 
The upper surfaces of the three identified grit disposal pits were all within 1.0 ft bgs. The 
southern most pit (containing SB-20-01) began at 0.4 ft and extended to 1.9 ft bgs, the middle pit 
(containing SB-20-02) began at 0.2 ft and extended to 1.3 ft bgs and the northern most pit began 
at 0.9 ft and extended to 8 ft bgs. The grit burial pits were all approximately 2 to 3 ft wide and 
less than 20 ft long, none of the grit disposal pits were identified within the western 300 ft 
transect trench. 

Based on subsurface soil sample results, the grit waste placed into the disposal pits contained a 
variety of organic constituents. The organochlorine pesticides 4,4' -DDE, aldrin, endosulfan II, 
endrin aldehyde, heptachlor epoxide, and gamma-BHC were detected in the waste samples 
collected from SB-20-01 and SB-20-03. All of these pesticides were detected below their 
respective Soil Screening Levels (SSLs) (NMED, 2006) except for heptachlor. Heptachlor was 
detected above the SSL (1,080 micrograms per kilogram [f..lg/kg]) in soil boring SB-20-03 with a 
concentration of 5,000 f..lg/kg. The only herbicide that was detected was dicamba (220 f..lg/kg) 
which was also found in the SB-20-03 soil sample. The PCB aroclor 1254 was detected in the 
samples collected from each soil boring. The concentrations of aroclor 1254 exceeded the SSL 
(1,120 J..lg/kg) in the samples collected from SB-20-02 (2,200 J..lg/kg) and SB-20-03 (4,800 
f..lg/kg). All other PCBs were not detected. Four VOCs (benzene, methylene chloride, toluene, 
and xylenes) were detected in each of the samples. Methylene chloride and toluene were both 
detected in the laboratory blank samples; therefore the presence of these constituents is suspect. 
Additionally, the detections of benzene and xylenes contained in the sample from SB-20-03 are 
estimated (concentrations are below the detection limit). All metals detected in the subsurface 

/- soil samples were below their respective SSLs. 
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The analytical results and sample locations for the subsurface soil samples collected during the 
OT-20 RI are included in Appendix A-2 of this report. The RI Report (Radian, 1992) 
recommended no further action for Site OT -20. 
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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, Holloman Air Force Base, NM (Radian, 1992), unless cited 
otherwise. 

3.1 Physiography and Topography 

Holloman AFB 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 feet 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 Andes 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 feet 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 that 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 in Figure 3-1 of this report. 

3.2 Surface Water and Hydrology 

Within the boundaries of the Base, surface water runoff is controlled by several arroyos that 
trend to the southwest (see Figure 3-2 of this report). The nearest inflow of surface waters to the 
Base comes from the Lost River, located in the north-central region of the Base. HAFB is 
dissected by several other southwest trending arroyos that 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. 
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. 

Ancient lakes and streams deposited water bearing deposits over the older bedrock basement 
material. Fractures, cracks, and fissures in the Permian and Pennsylvanian bedrock yield small 
quantities of relatively good quality water in the deeper peripheral. Potable water is only found 
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from a handful of wells near the edges of the basin with more saline water towards the center. 
Two of the principal sources of potable water are a long narrow north-south trending area east of 
Tularosa and Alamogordo and in the far southwestern part of the basin. Alamogordo's water, as 
well as the Base's, is supplied from Lake Bonito (which is in the Pecos River Basin). 

3.3 Regional Geology and Soils 

3.3.1 Geology 

The Tularosa Basin is the easternmost extension of the Basin and Range Providence 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 that 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 rang 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 in Figure 3-3 of this report. 

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 
feet near Hurtz Spring. Bolson fill deposits are 8,000 feet 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 
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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 
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 of this report. 

3.3.2 Soils 

The United States Department of Agriculture (USDA) Soil Conservation Service has identified 
two soil associations in the vicinity of Holloman AFB; the Holloman-Gypsum Land-Yesum 
complex, and the Mead silty clay loam. The permeability of these horizons ranges from 4x 1 o-4 

to 1 xl0-3 centimeters per second (em/sec). The distribution of soils in the vicinity of Holloman 
AFB is depicted on Figure 3-5 of this report (USDA, 1981). 

The Holloman-Gypsum land-Y esum 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 
that 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-Y esum complex, 0 to 5 
percent slopes. Typically, less than 1 inch of very fine sandy loam overlies soft to hard, white 
gypsum. The deep Y esum 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 that 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 that 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 

'--
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layer of salt that is more soluble than gypsum. Permeability is very slow, and available water 
capacity is low. 

3.4 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 feet 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 of this report 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/Solid Waste Management Units 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, 
Guidelines for Groundwater Classification Under EPA Groundwater Protection Strategy 
(USEPA, 1986), the groundwater can be classified as 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 Holloman AFB is not interconnected with surface water of a 
higher class. 

3.5 Site Specific Geology and Hydrogeology 

This section presents the site specific geology and hydrogeology for Sites SS-12 and OT -20 that 

3-4 April2008 -Revision No. 00 Bhate Project No.: 9050361 



ACCELERATED CORRECTIVE MEASlJRES 

CONIPLETION REPORT 

are included in this ACM Completion Report. 

3.5.1 SS-12 Geology and Hydrogeology 
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The description of the Northeast Fuel Line Spill Site (SS-12) site geology is based upon the 20 
soil borings completed between the 1993 Site Investigation (Radian, 1993b ), an additional 
sampling event in 1994 (Foster Wheeler and Radian, 1996), and this ACM field investigation. 
These three investigations defined subsurface conditions at site SS-12 via direct sampling and 
observation of drilling operations. Drilling logs and monitoring well construction diagrams for 
the two previous investigations can be found in Appendices A-1-2 and A-1-3 of this report. 
Drilling logs for the ACM investigation can be found in Appendix B-1 of this report. The site 
SS-12 lithology consists primarily of silty sands and clayey silts. The first 2 to 3 feet are 
primarily clay and clayey silts. Fine grained, well rounded sand clasts are interspersed within the 
clays, with the sand becoming a larger constituent from 3 to 6 feet. From 6 feet down to 17 feet 
the site is primarily saturated very fine grained clayey sand. At approximately 14 to 17 feet a, 
dense, basal, silty clay begins. 

Groundwater at SS-12 occurs in clayey sands in a shallow unconfined aquifer approximately 2.5 
to 5 ft bgs. At SS-12, there are three monitoring wells (WL-12-01 through WL-12-03) that are 
screened from 2.5 to 5.2 feet below ground surface. In June 2007, depth to groundwater 
measurements ranged from 5.30 to 8.40 feet below the top of polyvinyl chloride (PVC) casing 
and groundwater elevations ranged from 4,061.09 to 4,060.80 feet amsl. Tables 3-1 and 3-2 of 
this report present the groundwater elevation data and monitoring well construction details 
respectively. A potentiometric surface map was prepared using the data collected in June 2007 
(see Figure 3-7 of this report). Groundwater flows southeast toward Dillard Draw (similar to 
what Radian observed in March 1993) and the hydraulic gradient is approximately 2.15 x 10-3

. 

Dillard Draw is an arroyo that runs north to south along the eastern border of SS-12 and 
Holloman AFB. Dillard Draw influences groundwater flow at this site, away from the typical 
southwest flow direction seen elsewhere around the main base area. 

3.5.2 OT -20 Geology and Hydrogeology 

The description of the geology of Site OT -20 is based upon nine soil borings completed between 
September 1991 (Remedial Investigation) and this ACM field investigation. The drilling logs 
associated with the two investigations at OT-20 are included in Appendices A-2 and B-2. Based 
on these logs, the soils at OT -20 are primarily low plasticity sandy soils interbedded with very 
fine grained quartz clasts. These near surface sandy soils are well sorted and dry with increasing 
moisture towards the capillary fringe located at approximately 5 feet bgs. Below the capillary 
fringe, there is a saturated silty sand unit stretching across the site. 

At OT-20, groundwater occurs in a very shallow sandy unconfined aquifer approximately 6.5 to 
7.0 feet bgs. At OT-20 there are four monitoring wells (OT20-MW01 through OT20-MW04) 
that are screened from 4.2 and 14.7 feet bgs. The monitoring well construction diagrams for 
these wells are included in Appendix B-2 of this report. In August 2007, depth to groundwater 
measurements ranged from 5.81 to 7.10 feet below the top of PVC casing and groundwater 
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elevations ranged from 4,037.56 to 4,038.12 feet above mean sea level. Tables 3-3 and 3-4 
present the groundwater elevation data and monitoring well construction details respectively. A 
potentiometric surface map was prepared using the data collected in August 2007 (see Figure 3-8 
of this report). Groundwater flows to the south toward a man made surface impoundment 
(Lagoon G) and the hydraulic gradient is approximately 2.5 x 10-3

. The man made surface 
impoundment (Lagoon G) influences groundwater flow direction at this site away from the 
typical southwest direction seen elsewhere around the main base area. It was also noted during 
development and purging that recharge rates were very slow at wells OT20-MW01, OT20-
MW02, and OT20-MW04. 

3.6 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 year1

• Much of the precipitation falls during the 
mid-summer monsoonal period (July and August) as brief, yet frequent, intense thunderstorms 
culminating to 30 - 40% of the annual total rainfall. 

3. 7 Current and Future Land Use 

The land surrounding Holloman AFB 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 Holloman AFB has limited development, and there are no agricultural 
operations, residential communities, or large industrial operations located adjacent to the Base. 
Holloman AFB 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. 

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 Holloman 

1 http:/ /countrystudies. us/united -states/weather/new-mexico/ 
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AFB. 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 
comer of the Base (HAFB, 2000). Future land use is not expected to differ significantly from 
current land use practices. 

3.8 Current and Future Water Use 

At present, the primary fresh water resource for the City of Alamogordo and Holloman AFB 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. Holloman AFB obtains its water supply 
from the City of Alamogordo and the Holloman AFB wells in the Boles, San Andres, and 
Douglas well fields at the base of the Sacramento Mountains. No water supply wells are located 
on or near the Base because of poor groundwater quality (TDS greater than 10,000 mg/L). The 
nearest production well downgradient from Holloman AFB is a livestock well located 11 miles 
southwest of Holloman AFB. There are no potable or irrigation wells near to or immediately 
downgradient of the Base. Storm water run-off at SS-12 is controlled by the ditch that flows to 
the east towards Dillard Draw. Within the boundaries of OT-20, storm water run-off is 
controlled by the minimal topographic relief as per the existing grade and minimal landscaping. 
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4 SITE SPECIFIC RESULTS, CONCLUSIONS, AND 
RECOMMENDATIONS 

This section presents the Site Specific investigations, results, conclusions, and recommendations 
conducted during the ACM at SS-12 and OT-20. 

4.1 SS-12 Northeast Fuel Line Spill Site 

4.1.1 Site Investigation 

The objectives of the additional investigation at site SS-12 were to delineate a potential PCS 
source area and to evaluate the current groundwater conditions of the site. To meet these 
objectives the following field activities at SS-12 were preformed during the ACM investigation 
in June 2007: 

• Twelve soil borings (SS12-DP01 to SS12-DP12) were drilled and sampled, in order to 
delineate the potential PCS source area associated with the ruptured JP-4 fuel line (1975); 

• A round of groundwater samples were collected from three previously installed 
monitoring wells (WL-12-0 1 through WL-12-03) to characterize the current groundwater 
quality at the site; and 

• Two geotechnical samples were collected from upgradient borings SS12-DP13 and SS12-
DP14, to provide geotechnical data of non-impacted soils at the 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 SS-12 were performed in accordance with HAFB Standard Operating Procedures 
(SOPs), provided in the Basewide Quality Assurance Project Plan (Bhate, 2003) and Bhate 
Standard Operating Procedures (Bhate, 2002), as outlined in the Final Accelerated Corrective 
Measures Work Plan, Multiple Sites, Holloman AFB, New Mexico (Bhate, 2007). 

4.1.1.1 Subsurface Soil Sampling 

In early June 2007, twelve direct push technology (DPT) soil borings (SS12-DP01 through 
SS 12-DP12) were advanced at Site SS-12 (see Figure 2-3 of this report). These soil 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 sampled every 5 
feet to a depth of 10-15 feet bgs. One soil sample for chemical analysis was collected from each 
boring at various intervals from 4 to 10 feet bgs. 

Soils were visually classified in the field by a Geologist according to the Unified Soil 
Classification System. Soils were screened with a MiniRAE® 2000 VOC photoionization 
detector (PID) with soil-headspace screening techniques to assist in the selection of samples for 
laboratory analysis. Prior to soil-headspace screening, a sample aliquot was collected from each 

,4fi"""'" interval using an Encore™ sampler (for VOCs), to prevent volatilization of the sample. One soil 
~ .......... 
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sample was selected from each boring from the interval where the PID reading was the highest. ,.-'' 
Soil samples were placed in the appropriate containers, packed on ice at 4 degrees Celsius (°C), 
and delivered under chain-of-custody to Severn Trent Laboratories (STL) in Denver, Colorado. 
Soil boring logs for SS-12 are included in Appendix B-1 of this report. 

In addition, two samples were collected for geotechnical analysis. The samples were collected 
from two additional upgradient borings (SS12-DP13 and SS12-DP14), to provide geotechnical 
data for non-impacted soils at the site (see Figure 2-3 of this report). Each sample was collected 
at approximately 2 feet bgs, above the water table where the lithology is representative of the 
site, and analyzed for dry bulk density, specific gravity, moisture content, and fractional organic 
carbon content. The geotechnical samples were collected in a thin-walled soil sampler to ensure 
a non disturbed sample, and shipped under chain-of-custody to Accutest Laboratories in Orlando, 
Florida. 

4.1.1.2 Groundwater Sampling 

In June 2007, groundwater samples were collected from the three existing monitoring wells 
(WL-12-01, WL-12-02, and WL-12-03) shown in Figure 2-3 of this report. Prior to sampling 
groundwater, water levels were taken at each monitoring well and each well was subsequently 
purged. The monitoring wells were purged utilizing low flow techniques. A peristaltic pump 
and disposable polyethylene tubing were placed at mid screen, in accordance with HAFB SOPs. 
Each well was pumped at an average of less than 1 liter per minute, and sampled for VOCs, 
SVOCs, TDS, and RCRA metals. All samples for RCRA metals analysis were filtered in-line 
through a disposable 0.45 micron filter. Appendix C of this report includes the Monitoring Well 
Sample Collection Forms. Groundwater samples were placed in the appropriate containers, 
packed on ice at 4° C, and delivered under chain-of-custody to STL in Denver, Colorado. 

4.1.2 Nature and Extent of Contamination 

This section presents the soil, geotechnical, and groundwater analytical results from the ACM 
field investigation completed at Site SS-12 by Bhate in June 2007. This section also presents the 
current nature and extent of contamination found in the soil and groundwater during this 
investigation. The soil and groundwater sampling locations from this investigation are shown on 
Figure 2-3. 

The objectives of the ACM at Site SS-12 were to: 1) determine if any soil, and/or groundwater 
contamination currently exist 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 4-1, 4-2, and 4-3 of this report, 
respectively. Duplicate samples were collected in soil borings SS12-DP04-10 and SS12-DP08-5 
and in monitoring well WL-12-0 1 for groundwater. The complete analytical data packages for 
this investigation as provided by Severn Trent Laboratories are presented in Appendix D of this 
report. The Laboratory Analysis and Data Validation Summary and Reports are included in 
Appendix E of this report. 
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The 12 soil samples collected from soil borings SS12-DP01 through SS12-DP12 during the 
ACM investigation were analyzed for VOCs, SVOCs, TPH (DRO, GRO, and ORO), and RCRA 
metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver). The 
subsurface soil samples collected during the SS-12 ACM investigation were collected from 4 to 
10 feet bgs. The last digit of the sample identification number indicates the bottom of the sample 
interval; the SS-12 analytical results for soil are summarized in Table 4-1 of this report. 

Seven VOCs were detected above the reporting limit in samples collected from five soil borings 
(DP05, DP06, DP08, DP11, and DP12). The maximum concentrations (detected at 5 feet bgs in 
DP08, DP11, and DP12) of acetone (56 flg/kg), benzene (10 flglkg), n-butylbenzene (29 flg/kg), 
sec-butylbenzene (660 flglkg), isopropylbenzene (470 flglkg), n-propylbenezene (390 flg/kg), 
and tert-butylbenzene (25 flg/kg) were all below their respective SSLs (NMED, 2006a). 
Estimated concentrations of tetrachloroethene, 2-butanone, and naphthalene were detected above 
the method detection limit (MDL) but less than the reporting limit, and all other VOCs were not 
detected. With the exception of one estimated concentration of dibenzofuran (94 J flglkg) and 
fluorene (65 J flglkg) detected in the DP08 duplicate sample at 5 feet bgs, all SVOCs were not 
detected above the method detection limit. 

TPHs were analyzed for GRO (C6 - C10), DRO (C10 - C22), and ORO (>C22 - C36). The TPH
GRO and DRO fractions were detected in the method blanks associated with each of the SS-12 
soil samples, therefore all TPH-GRO and DRO results have been qualified by the laboratory 
(STL) with a "B". In tum, these samples have been qualified, per the USEPA National 
Functional Guidelines, by the validating chemist as estimated "J" (Appendix E). TPH-GRO 
ranged from 0.49 J milligrams per kilogram (mglkg) to 220 J mglkg and TPH-DRO ranged from 
1.9 J mglkg to 480 J mg/kg. TPH-ORO was not detected above the method detection limit in 
any of the SS-12 soil samples. The maximum concentrations of TPH-GRO (220 J mglkg) and 
DRO (480 J mglkg) were detected in the subsurface soil sample collected from DP08 at 5 feet 
bgs. The combined TPH-GRO and DRO concentration for this sample was 700 mg/kg which is 
below the NMED TPH screening guideline for kerosene and jet fuel of 940 mg/kg (NMED, 
2006b). 

Six of the eight RCRA metals were detected above the method detection limit. Maximum 
concentrations of these six metals were detected in samples collected from 10 feet bgs at DP04, 9 
feet bgs at DP06, and 5 feet bgs at DP11. The maximum concentrations of barium (150 mglkg), 
cadmium (0.32 J mglkg), chromium (16 mglkg), arsenic (2.6 J mglkg), mercury (6.7 J mglkg), 
and lead (8.6 mglkg) were all detected below their respective SSLs (NMED, 2006a). 

The two geotechnical samples collected from SS12-DP13 and DP14 were analyzed for bulk 
density, fractional organic carbon, moisture content, and specific gravity. The geotechnical 
analytical results are presented in Table 4-2 of this report. The geotechnical borehole locations 
are also shown on Figure 2-3 of this report. Lab results from the geotechnical analysis are 
included in Appendix F of this report. 
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4.1.2.2 Groundwater Analytical Results 

The three groundwater samples collected from WL-12-01, WL-12-02, and WL-12-03 were 
analyzed for VOCs, SVOCs, RCRA metals, and TDS. The analytical results are presented in 
Table 4-3 of this report and the monitoring well locations are shown on Figure 2-3 of this report. 

Low concentrations of several VOCs were detected above the method detection limit in 
monitoring wells WL-12-01 and WL-12-02. The maximum concentrations of 1,1-dichloroethane 
(0.20 J J.lg/L), tetrachloroethene (0.22 J J.lgiL), trichloroethene (0.20 J J.lg!L), sec-butylbenzene 
(6.1 J.lg/L), isopropylbenzene (2.2 J.lgiL), tert-butylbenzene (0.37 J J.lg/L), and naphthalene (0.44 
J J.lg!L) were all detected below the NMWQCC standards (NMAC 20.6.2) and the USEPA 
Maximum Contaminant Levels (MCLs). An estimated concentration of bis(2-
ethylhexyl)phthalate (5.0 J J.lg/L) was detected in monitoring well WL-12-02 and was the only 
SVOC detected during this sampling event. Two RCRA metals were detected above the method 
detection limit. The maximum concentrations of arsenic (8.8 J J.lg/L) and barium (30 J.lgiL) were 
each below their respective USEPA MCLs and the NMWQCC screening levels (NMAC 20.6.2). 
TDS concentrations ranged from 2,400 mg/L (WL-12-03) to 36,000 mg/L (WL-12-01) and 
exceeded the NMWQCC standard of 1,000 mg/L at each well. 

4.1.3 Conclusions and Recommendation 

The analytical results from soil and groundwater samples collected at SS-12 during the Site 
Investigation (Radian, 1992), the additional sampling event (Foster Wheeler, 1994), and this 
ACM investigation did not contain any VOCs, SVOCs, TPH, or RCRA metals in excess of 
current SSLs, NMWQCC standards, or USEPA MCLs. Therefore, Holloman AFB will submit a 
Statement of Basis requesting No Further Action for Site SS-12 (AOC-K) based upon Criterion 
#5 listed in Appendix 4-B of the Holloman AFB 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 SS-12. It was determined by the ACM investigation and the previous 
investigations that contaminated PCS source area(s) above the current NMED SSLs were not 
detected at the site. Therefore excavation of contaminated soil is not required for site closure. 

4.2 OT -20 Sewage Lagoons Disposal Trenches 

4.2.1 Site Investigation 

The objectives of the additional investigation activities at this site were to confirm the locations 
of the three sewage grit disposal trenches, characterize the sewage grit for potential source 
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·'-· removal, and evaluate the current groundwater conditions at the site. The following field 
activities were performed to meet these objectives from June through August of 2007: 

• Three DPT boreholes (OT20-DP-Ol to OT20-DP-03) were advanced to confirm the 
locations of the three sewage grit disposal pits; 

• Four permanent monitoring wells (OT20-MW01 through OT20-MW04) were installed 
using DPT drilling techniques to determine and quantify groundwater quality at the site; 

• Soil and groundwater samples were collected for chemical analysis; and 

• Two geotechnical soil samples were collected from borings OT20-D P05 and OT20-
DP06, to provide geotechnical data of non-impacted soils at the 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 OT-20 were performed in accordance with HAFB SOPs, provided in the Basewide 
Quality Assurance Project Plan (Bhate, 2003a) and the Bhate Standard Operating Procedures 
(Bhate, 2002), outlined in the Final Accelerated Corrective Measures Work Plan, Multiple Sites, 
Holloman AFB, New Mexico (Bhate, 2007). 

4.2.1.1 Subsurface Soil Sampling 

In June 2007, three DPT soil borings (OT20-DP01 through OT20-DP03) were advanced at Site 
OT -20. Based on Global Positioning System (GPS) northing and easting coordinates the three 
DPT soil borings were installed immediately east of the three soil borings (SB-20-01, SB-20-02 
and SB-20-03) that were drilled during the 1991 Remedial Investigation. The locations of the 
three RI and three ACM boreholes are shown on Figure 2-4 of this report. The DPT borings 
were advanced using an AMS Incorporated®, truck mounted 9600 direct push drill rig and a five 
foot stainless steel core barrel with the associated tooling. Each of the six borings was sampled 
continuously to various depths ranging from 10 to 15 feet bgs. 

Identifiable sewage grit waste (grayish black sludge containing fecal material) was not 
encountered in the three sewage grit source area DPT soil borings installed during the ACM 
investigation. As a result only one soil sample was collected from just above the capillary fringe 
(1 to 5 ft bgs) from each of the three DPT soil borings. It should be noted that the 0 to 1 foot 
interval was not sampled as it contained road base. Four additional borings (OT20-DP04 
through OT20-D P07) were advanced for the installation of four permanent monitoring wells (one 
upgradient and three downgradient wells). Soil samples for chemical analysis were not collected 
from these soil borings. The locations of the four OT-20 monitoring wells are also shown on 
Figure 2-4 of this report. 

Soils were visually classified and logged by a Geologist in the field according to the Unified Soil 
Classification System. The soil boring logs for these borings are included in Appendix B-2 of 
this report. Soils were screened using a MiniRAE® 2000 Volatile Organic Compound PID 
meter. Soil samples were placed in the appropriate containers, packed on ice at 4 °C, and 
delivered under chain-of-custody to STL in Denver, Colorado. 
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In addition two soil samples were collected for geotechnical analysis in soil borings OT20-DP05 ..._.~~ 
and OT20-DP06. These two undisturbed samples were collected from 4 to 5 feet bgs, just above 
the water table in soil representative of the site. The samples were collected in a thin-walled soil 
sampler and analyzed by Accutest Laboratories in Orlando, Florida, for geotechnical properties 
(dry bulk density, specific gravity, moisture content, and fractional organic carbon content). 

4.2.1.2 Groundwater Sampling 

In June 2007, groundwater samples were collected from the three new monitoring wells (OT20-
MW01, OT20-MW02, and OT20-MW03) shown on Figure 2-4 of this report. Prior to sampling, 
the monitoring wells were developed, in accordance with Bhate SOP No. 10 (Subsuiface 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 (2-meter) water quality analyzer was used to collect water quality 
parameters. Wells were sampled using low flow purge techniques with a peristaltic pump 
(pumping at an average rate of less than 1 liter per minute) and disposable polyethylene tubing. 
All samples for RCRA metals analysis were filtered in-line through a disposable 0.45 micron 
filter. Prior to sampling groundwater, water levels were taken at each monitoring well and each 
well was subsequently purged. Monitoring Well Development and Sample Collection Logs can 
be found in Appendix C of this report. 

In August of 2007 a fourth monitoring well, OT20-MW04, was installed further downgradient of 
the site. This monitoring well was also developed and sampled in August. All groundwater 
samples collected at OT-20 wells were placed in the appropriate containers, packed on ice at 4° 
C, and delivered under chain-of-custody to STL in Denver, Colorado. 

4.2.2 Nature and Extent of Contamination 

This section presents the soil, geotechnical, and groundwater analytical results from the ACM 
field investigation conducted at Site OT-20 from June to August 2007. This section also presents 
the current nature and extent of contamination found in the soil and groundwater during this 
investigation. The soil and groundwater sampling locations from this investigation are shown on 
Figure 2-4 of this report. 

The objectives of the ACM at Site OT-20 were to: 1) confirm the locations of the sewage grit 
disposal trenches, 2) determine if any grit, soil, and/or groundwater contamination currently exist 
at the site, 3) delineate the current horizontal and vertical extent of the contamination (if present) 
and 4) 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 4-4, 4-5, and 4-6 of this report, respectively. Duplicate samples were 
collected in soil boring OT20-DP02 and in monitoring well OT20-MW03 for groundwater. The 
complete analytical data packages for this investigation as provided by STL are presented in 
Appendix D of this report. The Laboratory Analysis and Data Validation Summary and Reports 
are included in Appendix E of this report. 
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4.2.2.1 Soil Analytical Results 

SITES SS-12 AND OT -20 
HOLLOlYIAN AFB, Nl\1 

The three soil samples collected from soil borings OT20-DP01 through OT20-DP03 during the 
ACM investigation were analyzed for VOCs, SVOCs, TPH (DRO, GRO, and ORO), pesticides, 
PCBs, herbicides, and RCRA metals (arsenic, barium, cadmium, chromium, lead, mercury, 
selenium, and silver). The subsurface soil samples collected during the OT-20 ACM 
investigation were collected from 1 to 5 feet bgs (0 to 1 ft bgs contained road base). The last 
digit of the sample identification number indicates the bottom of the sample interval. The OT-20 
analytical results for soil are summarized in Table 4-4 of this report. 

Two VOCs were detected in the OT-20 soil boring samples. Tetrachloroethene (8.8 J.lg/kg) and 
naphthalene (1.0 J 11g/kg) were detected soil samples collected from 1 to 5 feet bgs in soil 
borings DP03 and DP01, respectively. Both of these VOCs were detected below the current 
SSLs (NMED, 2006a). 

TPHs were analyzed for GRO (C6- Cto), DRO (Cto- C22), and ORO (>Cn- C36). Estimated 
quantities of TPH-GRO and TPH-DRO were detected in each of the three soil boring samples. 
TPH-GRO ranged from not detected to 0.60 J mg/kg and TPH-DRO ranged from 2.1 J to 2.4 J 
mg/kg. TPH-ORO was not detected above the method detection limit in any of the OT-20 soil 
samples. The herbicide MCPA (2-Methyl-4-Chlorophenoxyacetic Acid) was detected in the 
duplicate sample collected from OT20-DP02 with an estimated concentration of 2,100 J 11glkg. 
Although there is not an NMED SSL for MCPA this estimated concentration is below the 
Region 6 Human Health Medium Specific Screening Level for MCPA (31,000 J.lg/kg). All other 
herbicides were not detected above their method detection limits. Additionally, all pesticides, 
PCBs, and SVOCs were also not detected above their method detection limits. 

Five of the eight RCRA metals were detected above the method detection limits. The maximum 
concentrations of barium (96 mg/kg), cadmium (0.25 J mglkg), chromium (10 mg/kg), arsenic 
(3.8 mglkg), and lead (5.1 mglkg) were all below their respective SSLs (NMED, 2006a). The 
two geotechnical samples collected from OT20-DP05 and DP06 were analyzed for bulk density, 
fractional organic carbon, moisture content, and specific gravity. The geotechnical analytical 
results are presented in Table 4-5 of this report. The geotechnical borehole locations are also 
shown on Figure 2-4 of this report. Because these samples were collected in the unsaturated 
zone above the water table, the results for each geotechnical parameter were averaged for their 
use in the site-specific estimation of risk presented in Section 4.2.3 of this report. Lab results 
from the geotechnical analysis are included in Appendix F of this report. 

4.2.2.2 Groundwater Analytical Results 

The groundwater samples collected from OT20-MW01, OT20-MW02, OT20-MW03, and OT20-
MW04 were analyzed for VOCs, SVOCs, pesticides, PCBs, herbicides, RCRA metals, and TDS. 
The analytical results are presented in Table 4-6 of this report and the monitoring well locations 
are shown on Figure 2-4 of this report. Due to poor recharge conditions, monitoring wells 
OT20-MW01 and MW02 were sampled in June and again in July 2007 in order to obtain the full 
suite of analytical parameters in one sampling event. In August 2007 well OT20-MW04 was 
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added to the Site OT-20 monitoring well network in order to define the downgradient extent of 
VOC (tetrachloroethene) contamination detected in monitoring wells MW02 and MW03. 

Nine VOCs (acetone, benzene, 2-butanone, chloromethane, methylene chloride, 4-methyl-2-
pentanone, tetrachloroethene, trichloroethene, and naphthalene) were detected above the method 
detection limit. Tetrachloroethene was the only VOC detected above the USEPA MCL (5 J.lg/L) 
and/or the NMWQCC screening level (20 J.lgiL). Monitoring wells OT20-MW02 and MW03 
had tetrachloroethene concentrations of 56 J.lg!L and 5.3 J.lg/L, respectively. In order to 
determine the extent of the tetrachloroethene groundwater contamination detected in wells 
OT20-MW02 and MW03, an additional well (OT20-MW04) was installed approximately 85 feet 
downgradient (south) of MW03 as show on Figure 2-4 of this report. Monitoring well OT-20-
MW04 (sampled in late August 2007) had a tetrachloroethene concentration of 4.7 J.lg!L and 
estimated concentrations of trichloroethene (0.21 J J.lg!L) and naphthalene (0.24 J.lgiL), all other 
VOCs were not detected in this well. Figure 4-1 of this report presents the distribution of 
tetrachloroethene detected in the groundwater during the OT-20 ACM investigation. Due to the 
concentrations of tetrachloroethene that were detected in OT20-MW02 and MW03 above the 
USEPA MCL, a site- specific risk based evaluation was performed and is presented in Section 
4.2.3 of this report. 

Two SVOCs (Di-n-butyl phthalate and bis(2-Ethylhexyl)phthalate) were detected in monitoring 
wells OT20-MW04 and OT20-MW01 with concentrations of 1.6 J J.lg!L and 1.2 J J.lg!L, 
respectively. No other SVOCs were detected during this sampling event. Four herbicides were 
detected above the method detection limit. The maximum concentrations of dalapon (6.2 J.lg/L), 
dichlorprop (0.56 J J.lg!L), MCPP (120 J J.lg/L), and 2,4-DB (0.34 J J.lg/L) were all below 
applicable USEPA MCLs or NMWQCC (NMAC 20.6.2) groundwater screening levels. In 
addition, all pesticides and PCBs were not detected. 

Four RCRA metals were detected above the method detection limits. The maximum 
concentrations of selenium (8.0 J J.lg/L), barium (59 J J.lgiL), cadmium (2.0 J J.lg/L) and 
chromium (3.2 J J.lg/L) were all below their respective EPA MCLs and NMWQCC screening 
levels (NMAC 20.6.2). TDS concentrations ranged from 30,000 mg!L (OT20-MW01) to 64,000 
mg!L (OT20-MW02) and exceeded the NMWQCC standard of 1,000 mg!L at each well. 

4.2.3 OT-20 Risk Based Evaluation 

This section presents the methodology used for risk evaluation at Site OT-20. The methodology 
consists of the following: 

1. Compilation of data (refer to Section 4.2.3.1); 
2. Identification of chemicals of potential concern (COPCs) (refer to Section 4.2.3.2); 
3. Development of exposure model (EM) (refer to Section 4.2.3.3); 
4. Identification of target levels (refer to Section 4.2.3.4); 
5. Calculation of representative concentrations (refer to Section 4.2.3.8); and 
6. Comparison of representative concentrations with target levels (refer to Section 4.2.3. 9). 

Each of the above steps is presented below. ~ . 
...._...., 
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4.2.3.1 Compilation of Data 

Following is the soil data available for Site OT-20: 

Date Borings No. of Borings No. of Samples 
July 1991 SB-20-01, SB-20-02, and SB-20-03 3 5 

June 2007 
OT20-DP01, OT20-DP02, and 

3 3* 
OT20-DP03 

June 2007 OT20-DP05 and OT20-DP06 2 2** 
Notes: 
* One duplicate sample was collected from soil boring OT20-DP02. 
** Samples were collected and analyzed for geotechnical parameters. The results for geotechnical parameters are 

presented in Table 4-5 of this report. 

Following is the groundwater data available for Site OT-20: 

Monitoring Well No. of Sampling Events Sampling Dates 
OT20-MW01 2 June and July 2007 
OT20-MW02 2 June and July 2007 
OT20-MW03 1 June 2007* 
OT20-MW04 1 August 2007 

Note: 

* One duplicate sample was collected from OT20-MW03. 

The soil and groundwater data complied above were evaluated for use in this risk assessment 
(RA) as follows: 

• Soil samples collected in July 1991 were not used since (i) samples collected in June 
2007 are more representative of current conditions; and (ii) the locations of soil borings 
installed in June 2007 are very close to the soil borings drilled in July 1991. 

• Conservatively, data with laboratory qualifier "J" are considered as detected 
concentrations. 

• A duplicate soil sample (OT20-DP02-5A) and a duplicate groundwater sample (OT20-
MW03-A) were collected. The original sample and the duplicate sample were averaged 
as follows: 

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

o If one of the samples contained a detectable concentration and the other was non
detect, the non-detect was replaced with V2 the reporting limit and average of the 
two were taken and considered as detected; and 

o If both of the samples had concentrations below the reporting limits, the average 
of the two reporting limits was taken and the sample was considered as non
detect. 

• Chemicals with at least one detected concentration were considered for the RA. 
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Based on the above considerations, Tables 4-7(a) and 4-7(b) present the soil and groundwater 
data used for the RA, respectively. 

4.2.3.2 Identification of Chemicals of Potential Concern 

The chemicals that were detected in soil or groundwater sample were considered as COPCs and 
are included in this RA. The COPCs are presented in Table 4-8. In all, 10 chemicals in soil and 
19 chemicals in groundwater are included. 

4.2.3.3 Development of Exposure Model 

This section presents the EM for the Site OT-20. The EM identifies the potential receptors and 
the exposure pathways under current and anticipated future conditions. 

Receptors 

Currently, the site is vacant and there is no building on it. Therefore, there are no receptors for 
the current land use. 

As discussed in Section 3.7 of this report, residential development at the Site OT-20 is limited 
and future land use is expected to be commercial/industrial. Therefore, the 
commercial/industrial worker is considered a receptor of concern under future conditions. 
Additionally, in the future construction activities may occur, hence potential future construction ~ 

worker is also considered a receptor of concern. 

Exposure Pathways 

Tables 4-9(a) and 4-9(b) present the EMs for the potential future commercial/industrial worker 
and construction worker, respectively. Of the various complete exposure pathways, outdoor 
inhalation from subsurface soil and from groundwater for commercial/industrial worker was not 
quantified since indoor inhalation is being considered and is the more critical pathway. 

As per the NMED regulations (NMAC 20.6.2.3103), groundwater zones where TDS 
concentrations exceed 10,000 mg/L are considered non-potable and are not required to meet the 
NMWQCC standards. Groundwater zones where the TDS concentrations are less than 10,000 
mg/L are required to meet the NMWQCC standards. 

TDS data collected from monitoring wells at Site OT-20 are above 10,000 mg/L (see Table 4-6 
of this report). Therefore, the shallow groundwater is not considered potable and the 
groundwater pathway is considered incomplete. 

The complete exposure pathways that were quantitatively evaluated are summarized below. For 
future commercial/industrial worker: 

• Indoor inhalation of vapors from subsurface soil; and 
• Indoor inhalation of vapors from groundwater. 
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• Outdoor inhalation of vapors or particulates from soil to depth of construction; 
• Dermal contact with groundwater; and 
• Outdoor inhalation of vapors from groundwater. 

For the exposure pathways from soil, dermal contact with, ingestion of, and outdoor inhalation of 
vapors or particulates from soil were evaluated as the combined pathways from soil. 

4.2.3.4 Identification of Target Levels 

This section discusses the target levels for the complete exposure pathways identified in Section 
4.2.3.3 of this report. For the following exposure pathway and receptor combinations, target 
levels for soil and groundwater were obtained from the following sources. Table 4-10 presents 
the target levels for soil and groundwater for each of the exposure pathway and receptor 
combinations. 

• Indoor inhalation of vapors from subsurface soil for commercial/industrial worker: 
The Johnson & Ettinger (J&E) model (USEPA, 2004a) was used to develop the target 
levels for indoor inhalation of vapors from subsurface soil for commercial/industrial 
worker. The use of J&E model was necessary because the NMED SSLs document 
(NMED, 2006a) does not have the indoor inhalation pathway. The details of 
development of target levels for this pathway and receptor combination are discussed in 
Section 4.2.3.5 of this report. 

• Indoor inhalation of vapors from groundwater for commercial/industrial worker: 
The J&E model (USEPA, 2004a) was used to develop the target levels for indoor 
inhalation of vapors from groundwater for commercial/industrial worker. The use of 
J&E model was necessary because the NMED SSLs (NMED, 2006a) document does not 
have the indoor inhalation pathway. The details of development of target levels for this 
pathway and receptor combination are discussed in Section 4.2.3.5 of this report. 

• Combined pathways from soil for construction worker: The NMED SSLs for 
construction worker were used (NMED, 2006a). For TPH-DRO, the SSL is as per the 
NMED TPH Screening Guidelines (NMED, 2006b). One chemical (MCPA) did not have 
NMED SSL; therefore, the SSL was calculated using the methodology included in the 
NMED SSLs document (NMED, 2006a) for construction worker. Toxicity values and 
physical/chemical properties used to develop the target level for MCPA are presented in 
Table 4-11. 

• Dermal contact with groundwater for construction worker: The target levels for 
dermal contact with groundwater for construction worker were developed as per the Risk 
Assessment Guidance for Superfund (RAGS) Volume I, PartE Supplemental Guidance 
for Dermal Risk Assessment (USEPA, 2004b). The details of development of target 
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levels for this pathway and receptor combination are discussed in Section 4.2.3.6 of this 
report. 

• Outdoor inhalation of vapors from groundwater for construction worker: The 
target levels for outdoor inhalation of vapors from groundwater for construction worker 
were developed as per the Standard Guide for Risk-Based Corrective Action Applied at 
Petroleum Release Sites (ASTM, 1995). The details of development of target levels for 
this pathway and receptor combination are discussed in Section 4.2.3.7. 

4.2.3.5 Target Levels for Indoor Inhalation Pathways 

This section describes the procedure used to calculate the risk-based target levels for the indoor 
inhalation of vapors from subsurface soil and groundwater for a commercial/industrial worker 
using the J&E model (USEPA, 2004a). The target levels for this pathway and receptor 
combination were developed only for the volatile chemicals. As per the USEPA (2004a), a 
chemical was considered volatile if it's Henry's law constant (H) is 1 x 1 o-s atmosphere-cubic 
meters per mole (atm-m3/mol) (unitless H of 4.2 x 10-4

) or greater and it's molecular weight is 
200 grams per mole (g/mole) or less. 

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

• Toxicity parameters; 
• Physical and chemical parameters; 
• Exposure factors; 
• Source parameters; 
• Geotechnical parameters; 
• Building parameters; and 
• Target risk levels. 

Each of these is discussed below. 

Toxicity Values 

The toxicity of chemicals with carcinogenic adverse health effects associated with inhalation 
exposure is quantified using unit risk. For chemicals that cause non-carcinogenic adverse health 
effects, toxicity associated with inhalation exposure is typically quantified by reference 
concentration. The chemical-specific toxicity parameters for the COPCs used are the default 
values from the USEPA spreadsheet implementation of the J&E model and are presented in 
Table 4-12(a). 

Physical and Chemical Properties 

The development of risk-based target levels requires physical and chemical properties of the 
COPCs. The chemical-specific physical and chemical parameters for the COPCs used are the 
default values from the USEPA spreadsheet implementation of the J&E model and are presented 
in Table 4-12(a). 
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Exposure Factors 

Exposure factors describe the physiological and behavioral characteristics of the receptors. The 
receptor-specific exposure factors and their values used to evaluate the risk-based target levels 
are presented in Table 4-12(b ). The exposure factors were obtained from the Technical 
Background Document for Development of Soil Screening Levels, Revision 4.0 (NMED, 2006a). 
For the Site OT-20, the site-specific receptor considered for the indoor inhalation pathway is a 
commercial/industrial worker. 

Source Parameters 

The following source parameters are required to evaluate indoor inhalation of vapors. 

• Average soil temperature: For New Mexico, the range of groundwater temperature is 
52 to 62 °F (USEPA, 2004a). The groundwater temperature of 62 oF (17 °C) was 
considered as the approximate soil temperature. 

• Depth below grade to top of contamination: For volatile COPCs, the detected 
concentrations were observed from the soil samples collected from 1 to 5 ft bgs. 
Therefore, an average depth of 3 ft (91.44 em) was used for the depth below grade to top 
of contamination. 

• Depth below grade to water table: A depth to water table of 6.5 ft (198.12 em) was 
used for the depth below grade to top of contamination. 

These parameters are presented in Table 4-12(c). 

Geotechnical Parameters 

The following geotechnical parameters are required to evaluate indoor inhalation of vapors. 

1. Soil dry bulk density; 
2. Soil total porosity; 
3. Soil water-filled porosity; and 
4. Soil organic carbon fraction. 

For Site OT-20, the site-specific geotechnical parameters were analyzed for the vadose zone soil 
(see Table 4-5 of this report). However, these site-specific geotechnical data do not seem 
appropriate for use in the RA for the following two reasons: 

1. As per Table 4-5, the average fractional organic carbon value is 0.1265 which is too high 
for typical soils. As per the Soil Survey Laboratory Soil Characterization Database from 
Natural Resources Conservation Service, the typical fractional organic carbon value has a 
range of 0.001 to 0.01. However, this high fractional organic carbon value may be due to 
the sewage grit disposed at the site. Despite this possibility, conservatively the NMED's 
default value of0.0015 was used for organic carbon fraction (NMED, 2006a). 

2. The estimated volumetric water-filled porosity of 0.279 exceeds the estimated total 
porosity of 0.222 as per the calculation below: 
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n = 1- Pb = 1-~ = 0.222 
Ps 1.8 

where, 

n = Total porosity ( cm3 /cm3
), 

Pb = 
Ps = 

= pz 
Bwv 
Bwg 

= 
= 

Soil dry bulk density (g!cm\ 
Soil specific gravity (unitless), 
Water density (g/cm3

), 

Volumetric water-filled porosity (cm3/cm3
), and 

Gravimetric water-filled porosity (g/g). 

These types of discrepancies can occur at such sites due to significant variability in the 
geotechnical parameters and field sampling techniques. Therefore, default dry bulk 
density, total porosity, and water-filled porosity values for sandy soil type as per the 
USEPA (2004a) were used. As per Section 3.5.2 of this report, the vadose zone soil type 
for Site OT-20 is sandy. 

The geotechnical parameter values used to evaluate indoor inhalation of vapors are presented in 
Table 4-12(c). 

Building Parameters 

The following building parameters are required to evaluate indoor inhalation of vapors: 

• Depth below grade to bottom of enclosed space floor; 
• Enclosed space floor thickness; 
• Enclosed space floor length; 
• Enclosed space floor width; 
• Enclosed space height; 
• Floor-wall seam crack width; 
• Indoor air exchange rate; and 
• Average vapor flow rate into building. 

For depth below grade to bottom of enclosed space floor, the default value of 15 em for slab-on
grade construction was considered (USEPA, 2004a). For other building parameters, default 
values in the USEPA spreadsheet were used. These values are presented in Table 4-12(c). 

Target Risk Levels 

The target risk for carcinogenic of 1 x10-5 and target hazard quotient (HQ) of 1.0 (NMED, 
2006a) were used to develop the risk-based target levels for indoor inhalation pathways. 
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The above input parameters were used to calculate the target levels for indoor inhalation of 
vapors from subsurface soil and groundwater by commercial/industrial worker. Those values are 
presented in Table 4-10. 

4.2.3.6 Target Levels for Dermal Contact with Groundwater 

This section describes the procedure used to calculate the risk-based target levels for the dermal 
contact with groundwater for a construction worker as per the Risk Assessment Guidance for 
Supeifund- Volume I, Human Health Evaluation Manual, PartE: Supplemental Guidance for 
Dermal Risk Assessment (USEPA, 2004b ). 

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

• Toxicity parameters; 
• Chemical-specific parameters for dermal contact with water; 
• Exposure factors; and 
• Target risk levels. 

Each of these is discussed below. 

Toxicity Values 

Dermal toxicity values are not readily available and in the absence of direct measurement of 
dermal toxicity, use of oral toxicity values is considered an acceptable alternative by the USEPA. 
Therefore, the oral toxicity values were used and are presented in Table 4-13(a). 

Chemical-Specific Parameters for Dermal Contact with Water 

The development of risk-based target levels requires parameters for dermal contact pathways. 
The chemical-specific parameters for dermal contact pathways are presented in Table 4-13(a). 

Exposure Factors 

The exposure factors for dermal contact with groundwater for a construction worker are 
presented in Table 4-13(b). 

Target Risk Levels 

The target risk for carcinogenic of 1 xl0-5 and target HQ of 1.0 (NMED, 2006a) were used to 
develop the risk-based target levels for dermal contact with groundwater. 

The above input parameters were used to calculate the target levels for dermal contact with 
groundwater by construction worker. Those values are presented in Table 4-10. 
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4.2.3.7 Target Levels for Outdoor Inhalation of Vapors from Groundwater 

This section describes the procedure used to calculate the risk-based target levels for the outdoor 
inhalation of vapors from groundwater for a construction worker as per the Standard Guide for 
Risk-Based Corrective Action Applied at Petroleum Release Sites ( ASTM, 1995). 

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

• Toxicity parameters; 
• Physical and chemical properties; 
• Exposure factors; 
• Fate and transport parameters; and 
• Target risk levels. 

Each of these is discussed below. 

Toxicity Values 

The inhalation toxicity values for COPCs are presented in Table 4-14(a). 

Physical and Chemical Properties 

The physical and chemical properties for COPCs are presented in Table 4-14(a). 

Exposure Factors 

The exposure factors for outdoor inhalation of vapors from groundwater for a construction 
worker are presented in Table 4-14(b). 

Fate and Transport Parameters 

The fate and transport parameters for outdoor inhalation of vapors from groundwater for a 
construction worker are presented in Table 4-14(c). 

Target Risk Levels 

The target risk for carcinogenic of 1 xl0-5 and target HQ of 1.0 (NMED, 2006a) were used to 
develop the risk-based target levels for dermal contact with groundwater. 

The above input parameters were used to calculate the target levels for outdoor inhalation of 
vapors from groundwater by construction worker. Those values are presented in Table 4-10. 

4.2.3.8 Calculation of Representative Concentration 

The maximum detected soil concentrations were obtained from the data used for the RA (Table 
4-7(a)). These maximum detected soil concentrations were compared with the soil target levels 
in Table 4-15(a). 
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The maximum detected groundwater concentrations were obtained from the data used for RA in 
Table 4-7(b). These maximum detected groundwater concentrations were compared with the 
groundwater target levels in Table 4-15(b). 

The use of maximum concentration is very conservative because (i) the calculation of SSLs 
assumes long-term exposures; and (ii) the models used to develop SSLs assume average 
concentration over the exposure domain and not a single point concentration. 

For the chemicals whose maximum detected concentration exceeded the target levels, the 
average concentrations were compared with the target levels. The average concentrations are 
more representative of the concentrations and consistent with the assumptions inherent in the 
models. To calculate the average concentrations, the non-detect values were replaced with Y2 the 
detection limits. 

4.2.3.9 Comparison of Representative Concentrations with Target Levels 

The comparison of maximum soil detected concentrations with soil target levels is presented in 
Table 4-15(a). The maximum detected soil concentrations did not exceed the soil target levels 
for any of the COPCs. Therefore, the current soil concentration is protective of future on-site 
commercial/industrial workers and future on-site construction workers. 

The comparison of maximum groundwater detected concentrations with groundwater target 
levels is presented in Table 4-15(b ). The maximum detected tetrachloroethene concentration in 
groundwater exceeded the target level for indoor inhalation of vapors from groundwater for 
future commercial/industrial workers. For all other COPCs, the maximum detected groundwater 
concentrations did not exceed the target levels for groundwater. 

For tetrachloroethene which the maximum groundwater concentration exceeded the target level, 
the average concentration was calculated as shown in Table 4-16(a). The average concentration 
was compared with target levels and these comparisons are presented in Table 4-16(b). The 
table shows that the average groundwater concentration of tetrachloroethene did not exceed the 
target levels for indoor inhalation pathway from groundwater for commercial/industrial worker. 
Therefore, the current groundwater concentration is protective of future on-site 
commercial/industrial workers and future on-site construction workers. 

4.2.4 Conclusions and Recommendations 

The analytical results from soil samples collected at Site OT -20 during the ACM investigation 
did not contain any VOCs, SVOCs, TPH, PCBs, herbicides, pesticides ,or RCRA metals in 
excess of the current SSLs. With the exception of tetrachloroethene detected above the USEP A 
MCL (5 11g/L) in monitoring wells OT20-MW02 (56 11g1L) and OT20-MW03 (5.3 11g!L) there 
were other no exceedences (VOCs, SVOCs PCBs, herbicides, pesticides, or RCRA metals) 
detected above the USEPA MCLs or NMWQCC standards in the groundwater samples collected 
at Site OT-20. As a result of the two tetrachloroethene exceedences detected in groundwater, a 
risk assessment was performed for potential future commercial/industrial workers and 
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construction workers. 

The TDS data collected from the four OT-20 monitoring wells are above 10,000 mg/L for each 
well, therefore as per NMED regulations the shallow groundwater is not considered potable and 
the groundwater pathway is considered incomplete. 

The maximum detected soil and groundwater concentrations were compared with the soil target 
levels and groundwater target levels respectively. The maximum detected soil concentrations 
did not exceed the soil target levels for any of the COPCs. The maximum detected 
tetrachloroethene concentration in groundwater exceeded the target level for indoor inhalation of 
vapors from groundwater for future commercial/industrial workers. However, the average 
concentration of tetrachloroethene did not exceed the target levels for the indoor inhalation 
pathway from groundwater for commercial/industrial workers. Therefore, the current 
groundwater concentration is protective of future on-site commercial/industrial workers and 
future on-site construction workers. 

Therefore, HAFB will submit a Statement of Basis requesting No Further Action for Site OT-20 
(SWMU 113A) based upon Criterion #5 listed in Appendix 4-B of the Holloman AFB 
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) and a risk assessment at Site OT-20. It was determined by the ACM 
investigation that a source area above the current NMED SSLs was not detected at the site. 
Therefore, excavation of contaminated soil is not required for site closure. 
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April2008 

Well 

WL-12-01 

WL-12-02 

WL-12-03 

Notes: 
TOC =Top of Casing 
DTW =Depth to Water 
ft =feet 
msl = mean sea level 

Northing 

667903.1 

667768.8 

667716.1 

Table 3-1 
Site SS-12 Groundwater Elevation Summary 

Northeast Fuel Line Spill Site 

Holloman Air Force Base, New Mexico 

Elevation TOC 
Easting 

(ft above msl) 

556211.8 4,066.39 

556217.9 4,068.06 

555884.0 4,069.85 

DTWfromTOC 
Groundwater Elevation 

(ft below TOC) 
JuneS, 2007 
(ft above msl) 

5.30 4,061.09 

7.26 4,060.80 

8.40 4,061.45 

Page 1 of 1 



April2008 

Well ID Installation Date Sampled 2007 

WL-1 2-01 211 811993 1 

WL-1 2-02 2/2011 993 1 

WL-12-03 211 9/1 993 1 

Notes: 

ft bgs - Feet below ground surface 

Table 3-2 
Site SS-12 Monitoring Well Construction Details 

Northeast Fuel Line Spill Site 

Holloman Air Force Base, New Mexico 

Diameter (inches) 
Screen Interval Depth to Water (ft 

(ft bgs) belowTOC) 

2 2.5- 12.0 5.30 

2 2.7 - 12.5 7.26 

2 5.2- 15.0 8.40 

ft below TOC- Feet below Top of Casing (based on June 8, 2007, groundwater elevation) 

Total depth (feet) Status 

12.5 Active 

12.8 Active 

15.5 Active - - -- ·· - ·-----

Page 1 of 1 



April 2008 

Well 

OT20-MW01 

OT20-MW02 

OT20-MW03 

OT20-MW04 

Notes: 
TOC = Top of Casing 
DTW =Depth to Water 
ft =feet 
msl = mean sea level 

Northing 

665516.1 

665383.9 

665394.5 

665299.7 

Table 3-3 
Site OT-20 Groundwater Elevation Summary 

Sewage Lagoons Disposal Trenches 

Holloman Air Force Base, New Mexico 

Elevation TOC 
Easting 

(ft above msl) 

1685894.5 4,043.93 

1685941.9 4,044.21 

1685961.6 4,044.98 

1685950.1 4,043.59 

DTWfromTOC 
Groundwater Elevation 

(ft below TOC) 
August 20, 2007 

(ft above msl) ' 

5.81 4,038.12 

6.39 4,037.82 

7.10 4,037.88 

6.03 4,037.56 

Page 1 of 1 



April2008 

Well ID Installation Date Sampled 2007 

OT20-M WOI 6/8/2007 I 

OT20-MW02 6/8/2007 2 

OT20-MW03 6/8/2007 2 

OT20-MW04 8/20/2007 1 

Notes: 

ft bgs - Feet below ground surface 

Table 3-4 
Site OT-20 Monitoring Well Construction Details 

Sewage Lagoons Disposal Trenches 

Holloman Air Force Base, New Mexico 

Diameter (inches) 
Screen Interval Depth to Water (ft 

(ft bgs) below TOC) 

2 4.66 - 14.66 5.81 

2 4.70- 14.70 7.10 

2 4.20- 14.20 6.39 

2.0 4.50- 14.50 6.03 
- ----

ft below TOC- Feet below Top of Casing (based on August 20, 2007, groundwater elevation) 

Total depth (feet) Status 

14.66 Active 

14.70 Active 

14.20 Active 

14.50 Active 

Page 1 of 1 



April 2008 

CHent Sample ID: Soil Screenin~: Levels 
Lab Sample ID: NMED 
Date Sampled: Resldenlhll1 

Analyte 
General Chemistry 

Percent Moisture NV 

RCRA Metals ml!fkg 

Barium 15,600 
Cadmium 39 
Chromium 234 
Arsenic 3.9 
Mercury 100,000 
Lead 400 

Total Petroleum Hydrocarbons mglkg 

Diesel Range Organics (C l O-C22) NY 
Gasoline Range Organics (C6-C 10) NV 

Volati le Organic Compounds mg/kg 

Acetone 28,100 
Benzene 10.3 
2-Butanone (MEK) 31,800 
Tetrachloroethene 12.5 
n-Butylbenzene 62.1 
sec-Butyl benzene 60.6 
Isopropylbenzene 271 
n-Propylbenzene 62.1 
tert-B utylbenzene 106 
Naphthalene 79.5 

Semi-Volatile Organic Compounds mg/kg 

Dibenzofuran 142 
A uorene 2,660 

Notes. 
NMED = New Mexico Environment Department 
RCRA = Resource Conservation and Recovery Act 
1-1glkg = micrograms per kilogram 
mglkg = milligrams per kilogram 

SS12-DP01-04 

Table 4-1 
Site SS-12 Soil Analytical Data (June 2007) 

Northeast Fuel Line Spill Site 
Holloman Air Force Base, New Mexico 

SS12-DP02-9 SS12-DP03-10 SS12-DP04-10 
D7F080187-023 D7F080187-024 D7F080187-025 D7F080187-026 

6/7/2007 6/7/2007 6/7/2007 6/712007 

Result Result Result Result 
% % % % 

19 30 17 24 

ml!fkg mw'kl! ml!fkg ml!fkg 

71 40 74 150 
ND ND 0.098 J 0.14 J 
5.8 3.1 9.3 8 
1.9 J 1.8 J 1.5 J 0.90 1 
ND ND ND ND 
3.3 2 4.6 4.6 

mglkg mglkg mglkg mg/kg 

2.21 2.3 1 1.9 J 2.4 J 
0.901 0.77 J 0.78 J 0.841 

"l!fkg !ll!fkg "glkg "glkg 

ND 7.7 J I I J 23 J 
ND ND ND 0.74J 
ND ND 2.3 J 4.7 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 0.87 J ND 

pl!fkg uw'ke uw'ke pl!fkg 

ND ND ND ND 
ND ND ND ND 

SS12-DP04-10A 
D7F080187-027 

6/7/2007 

Result 
% 

23 

mg/kg 

130 
0. 16 J 

8.9 
0.941 

ND 
5.2 

mg/kg 

2.3 1 
0.71 1 

"glkg_ 

23 J 
0.81 J 
4 .5 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

pl!fkg 

ND 
ND 

J = Estimated result. Result is between the Method Detection Limit (MDL) and the Reporting Limit (RU. and/or qualified by the validating chemist (see Appendix El. 
ND =Not Detected 
NY = No Value 
1NMED, June 2006. Techrtical Background Document for Development of Soil Screening Levels, Revision 4.0 . 
Bold value indicate analytes above NMED Soil Screening Levels (Rev 4.0, June 2006) 

SS12-DPOS-5 SS12-DP06-9 
D7F080187-028 D7F080187-029 

6/7/2007 6/7/2007 

Result Result 
% % 

31 32 

mg/kg mg/kg 

39 120 
0.073 J O.o78J 

3.2 16 
1.2 J 1.2 J 
ND ND 
2.3 8.6 

mglkg mglkg 

2.61 2.6 J 
0.80J 1.5 J 

uelke uelke 

49 17 1 
ND ND 
II J ND 
ND ND 
ND ND 
ND 24 
ND 4.5 J 
ND ND 
ND 1.6 J 
ND ND 

"g/ke pl!fkg 

ND ND 
ND ND 
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Client Sample ID: Soil Screenin2 Levels 
Lab Sample ID: NMED 
Date Sampled: Residential1 

Analyte 
General Chemistry 

Percent Moisture NV 

RCRA Metals Analysis mw'k2 

Barium 15,600 
Cadmium 39 
Chromium 234 
Arsenic 3.9 
Mercury 100,000 
Lead 400 

Total Petroleum Hydrocarbons mWkl! 

Diesel Range Organics (C I O-C22) NV 
Gasoline Range Organics (C6-C I 0) NV 

Volatile Organic Compounds mg/kg 

Acetone 28,100 
Benzene 10.3 
2-Butanone (MEK) 31,800 
Tetrachloroethene 12.5 
n-Butylbenzene 62.1 
sec-Butylbenzene 60.6 
Isopropyl benzene 271 
n-Propylbenzene 62. 1 
ten-Butylbenzene 106 
Naphthalene 79.5 

Semi-Volatile Organic Compounds mWkl! 

Dibenzofuran 142 
Auorene 2,660 

Notes: 
NMED = New Mexico Environment Depanment 
RCRA = Resource Conservation and Recovery Act 
J.ig/kg = micrograms per kilogram 
mg/kg = milligrams per kilogram 

SS12-DP07-9 
D7F080187-030 

617/2007 

Result 
% 

33 

mWkl! 

59 
0.13 1 

7.6 
1.8 1 
ND 
4.5 

mWkl! 

2.71 
0.90 1 

111!/'ke 

ND 
0.861 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

U!!lkl!. 

ND 
ND 

Table 4-1 
Site S5-12 Soil Analytical Data (June 2007) 

Northeast Fuel Line Spill Site 
Holloman Air Force Base, New Mexico 

SS12-DP08-5 SS12-DP08-SA SS12-DP09-5 
D7F090156-009 D7F090156-010 D7F090156-011 

617/2007 617/2007 617/2007 

Result Result Result 
% % % 

30 28 29 

mWkl! ml!lk2 ml!lk2 

61 62 63 
0.23 1 0.23 1 0.32 1 

9.1 9.2 8.8 
2.1 1 2.3 1 2. 1 1 
ND ND ND 
3.9 5.5 4 

mWk2 mWkl! mWkl! 

4001 480 1 2.5 1 
831 220 1 0.641 

11Wi<2 11Wi<2 JJI!Ike 

ND ND ND 
1201 841 ND 
ND ND ND 
ND ND 0.961 
ND ND ND 
570 660 ND 
420 470 ND 

300 1 390 ND 
ND ND ND 
ND ND ND 

u!!lkl!. ul!lkl!. ul!lkl!. 

891 94 1 ND 
65 J 65 1 ND 

SS12-DP10-5 
D7F090156-012 

617/2007 

Result 
% 

30 

mWkl! 

50 
0. 18 1 

5.3 
2. 1 1 
ND 
2.2 

mWkl! 

2.5 1 
0.49 1 

JJI!Ike 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

u!!lkl!. 

ND 
ND 

J = Estimated result. Result is between the Method Detection Limit (MDL) and the Reponing Limit (RL). and/or qualified by the validating chemist (see Appendix E). 
ND = Not Detected 
NV = No Value 
1NMED, June 2006. Technical Background Document for Development of Soil Screening Levels, Revision 4 .0. 
Bold value indicate anaJytes above NMED Soil Screening Levels (Rev 4 .0, June 2006) 

SS12-DP11-5 SS12-DPt2-5 
D7F090156-0l3 D7F090156-014 

617/2007 617/2007 

Result Result 
% % 

26 25 

ml!lk2 mWkl! 

130 58 
0.32 1 ND 

14 5.6 
2.6 1 2.6 1 
6.7 1 5.6 1 
5.8 3 

mWJ<2 mg/kg 

361 ?.2 1 
150 1 0.731 

JJI!fkg 11Wi<2 

51 56 
10 ND 

17 1 15 1 
ND ND 
29 ND 
180 ND 
ND ND 
ND ND 
25 ND 
ND ND 

u!!lkl!. lll!lk2 

ND ND 
ND ND 
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Sample ID 
Depth (ft bgs) 
Date sampled 
Parameter 
Bulk Density (Dry Basis) 
Fractional Organic Carbon 
Moisture Content (Solids, Percent) 
Specific Gravity 

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 

April2008 

Table 4-2 
Site SS-12 Soil Geotechnical Parameters 

Northeast Fuel Line Spill Site 
Holloman Air Force Base, New Mexico 

SS12-DP13-2 
Method Unit 1-2 

6n/2007 

ASTM D2937-94 M g/mL 1.5 
ASTM D2974-87 % 14.1 
USEPA 160.3M % 15.2 

ASTM 1429 1.9 

SS12-DP14-2 
1-2 Average 

6nt2007 

1.4 1.450 
8.9 11.500 

21.3 18.250 
1.9 1.900 
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Client Sample ID: 

Table 4-3 
Site ss-12 Groundwater Analytical Data (June 2007) 

Northeast Fuel Line Spill Site 
Holloman Air Force Base, New Mexico 

Groundwater Screening Levels WL-12-01 WL-12-01-A WL-12-02 
Lab Sample ID: 

NMWQCC1 D7F080187-007 D7F080187 -008 D7F090156-006 
Date Sampled: 

Analyte 
General Chemistry mg/L 

Total Dissolved Solids 1,000 

RCRAMetals pg/L 

Barium 1,000 
Arsenic 100 

Volatile Organic Compounds Jlg/L 

I, l -Dichloroethane 25 
Tetrachloroethene 20 
Trichloroethene 100 
sec-Butylbenzene NV 
lsopropylbenzene NV 
tert-Butylbenzene NV 
Naphthalene 30 

Semi-Volatile Or2anic Comjlounds Jlg/L 

bis(2-Ethylhexyl)phthalate NV 

Notes: 

NMWQCC = New Mexico Water Quality Control Commision 
RCRA = Resource Conservation and Recovery Act 

USEPAMCL 
6n/2007 

Result 
mg/L mg/1 

500 1 36,000Q 

Jlg/L Jlg/L 

2,000 17 
10 ND 

Jlg/L Jlg/L 

NV 0. 19 J 
5 0.22 J 
5 0.20 J 

NV 0.27 J 
NV NO 
NV NO 
NV NO 

Jlg/L Jlg/L 

NV NO 

USEPA MCL =U.S. Environmental Protection Agency Max..imum Contaminant Level 
f.ig/L =micrograms per liter 
mg/L = milligrams per liter 

6n/2007 6/8/2007 

Result Result 
mgiL mg/L 

26,000Q 4,800 Q 

Jlg/L 112/l 

19 20 
8.8 J NO 

Jlg/L Jlg/L 

0.20 J NO 
0.21 J NO 
0.19 J NO 
0.23 J 6.1 

NO 2.2 
NO 0.37 J 
NO 0.44 J 

Jlg/L 112/l 

ND 5.0 J 

WL-12-03 
D7F120221-002 

6/9/2007 

Result 
mgiL 

2,400 

112/l 

30 
NO 

112/l 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

112/l 

NO 

J =Estimated result. Result is between the Method Detection Limit (MDL) and the Reporting Limit (RL), and/or qualified by the validating chemist (see Appendix E). 
NO = Not Detected 
NV= No Value 
Q = Elevated reporting limit. The reporting limit is elevated due to high analyte levels. 
1Standards for Groundwater, if 10,000 mg/L TDS Concentration or Less, New Mexico Administrative Code 20.6.2.3103 
2 US EPA Secondary Drinking Water Standard 
Bold value indicate analytes above USEPA MCL and/or New Mexico Groundwater Quality Standard. 
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Table 4-4 
Site OT·20 Soil Analytical Data {June 2007) 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base. New Mexico 

Client Sample ID: Soil Screening Levels OT20-DP01·5 OT20-DP02·5 OT20-DP02-5A 
Lab Sample ID: NMED 

Date Sam_pled: Residential ' 

Analyte 
General Chemistry 

Percent Moisture NV 

RCRA Metals mg/lq( 

Barium 15,600 
Cadmium 39 
Chromium 234 
Arsenic 3.9 
Lead 400 

Pesticides mg/kg 
All NV 

Herbicides mglkg 

MCPA NV 

PCBs mg/lq( 
All NV 

Total Petroleum Hyd rocarbons mglkg 

Diesel Range Organics (C IO-C22) NV 
Gasoline Range Organics (C6 -C IO) NV 

Volatile Organic Compounds mglkg 

Tetrachloroethene 12.5 
Naphthalene 79.5 

Semi-Volatile Organic Compounds mglkg 
All NV 

Notes: 
NMED = New Mexico Environment Department 
PCB = Polychlorinated Biphenyls 
RCRA = Resource Conservation and Recovery Act 
11 g!kg = micrograms per kilogram 
mg!kg = milligrams per kilogram 

D7F090156-017 
6/8/2007 

Result 
% 

24 

mg/kg 

84 
0.21 J 

9.4 
3.4 
4.4 

llg/kg 
NO 

pglkg 

NO 

llg/kg 
NO 

mglkg 

2.2 J 
0.60 1 

llglkg 

NO 
!.OJ 

pglkg 
NO 

D7F090156-018 D7F090156-019 
6/812007 6/812007 

Result Result 
% % 

25 26 

mg/kg mg/kg 

96 90 
0.25 J 0.24J 

10 10 
3.4 3.8 
5.1 4.7 

llg/kg llg/kg 
NO NO 

Jig/kg ug/kg 

NO 2,100J 

Jig/kg Jig/kg 
NO NO 

mglkg mg/kg 

2.4 J 2.1 J 
NO 0.55 J 

Jig/kg Jig/kg 

NO NO 
NO NO 

Jig/kg pglkg 
NO NO 

OT20-DP03·5 
D7F090156-020 

6/8/2007 

Result 
% 

26 

mg/kg 

85 
0.18 J 

9.9 
3.3 
4.4 

llg/kg 
NO 

llg/kg 

NO 

llg/kg 
NO 

mg/kg 

2.3 J 
NO 

Jig/kg 

8.8 
NO 

pg/l<g 
NO 

J =Estimated result. Result is between the Method Detection Umit (MDL) and the Reporting Umir (RL). and/or qualified by the validating chemist (see Appendix E). 
NO = Nor Detected 
NV = No Value 
1NMED, June 2006. Technical Background Document for Development of Soil Screening Levels, Revision 4.0. 
Bold value indicate analytes above NMED Soil Screening Levels (Rev 4.0. June 2006) 

Page 1 of 1 



Sample ID 
Depth (ft bgs) 
Date sampled 
Parameter 
Bulk Density (Dry Basis) 
Fractional Organic Carbon 
Moisture Content (Solids, Percent) 
Sp(!cif!c gra~!ty 

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 

April2008 

Table 4-5 
Site OT-20 Soil Geotechnical Parameters 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

OT20-DP06-5 
Method Unit 4-5 

6/8/2007 

ASTM D2937-94 M ldmL 1.4 
ASTM D2974-87 % 9.4 
USEPA 160.3M % 21.1 

ASTM 1429 1.8 

OT20-DP05-5 
4-5 Average 

6/8/2007 

1.4 1.400 
15.9 12.650 
18.7 19.900 
1.8 1.800 
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Table <Hi 
Site OT-20 Groundwater Analytical Data (June- August 2007) 

Sewage Lagoons Disposal Trenches 

Client Sample ID: GroundwaiA!r Screening Levels 
Lab Sample 10: 

NMWQCC1 

Date Sampled: 

Analyte 

General Cbemistrv mgiL 

Total Dissolved Solids 1.000 

RCRAMetals pi'/l 

Selenium 50 
Barium 1.000 
Cadmium lO 
Chromium 50 

Pesticides pg/1. 

All NV 

Herbicides pefL 

Dalaoon NV 
Dichlorprop NV 
MCPP NV 
2.4-DB NV 

PCBs p2JL 

All NV 

Volatile Ol'2811ic Compounds pg/L 

Acetone NV 
Benzene lO 
2-Butanone (MEK) NV 
Chloromethane NV 
Methylene chloride 100 
4-Methvl-2-oentanone NV 
Tetrachloroethene 20 
Trichloroelhene 100 
Naphthalene 30 

Semi-Volatile Ol'2811ic Compounds pg/L 

bis(2-Ethvlhexvl)ohthalate NV 
Di-n-butyl phthalate NV 

Notes: 

NMWQCC =New Mexico Warer Quality Control Commision 

RCRA =Resource Conservation and Recovery Act 

EPAMCL. 

mgiL 

500 1 

pg/1. 

50 
2.000 

5 
100 

pg/1. 

NV 

Pi'll 

200 

NV 
NV 

NV 

p2/L 

NV 

ue/L 

NV 

5 
NV 

NV 

5 
NV 

5 
5 

NV 

pg/1. 

NV 

]'IV _ 

Hollo1 
0T20-MW01 

D7F120221-008 
611012007 

Result 
mgiL 

NS 

p2JL 

NS 
NS 
NS 

NS 

p2JL 

NS 

pg/1. 

NS 
NS 

NS 
NS 

pg/1. 

NS 

pg/1. 

39 
0.191 

9.9 
1.51 

ND 
0.761 

ND 

ND 
ND 

pg/1. 

NS 
NS 

USEPA MCL =U .S. Environmental Protection Agency Maximum Contaminant Level 
llg/L = micrograms per liter 
mg/L = milligrams per liter 

nan Air Force Ball< New Mexico 
OT20-MW01 OT20-MW02 OT20-MW02 

D7G260168-013 D7F120221-007 D7G260168-014 
7125/2007 611012007 7125/2007 

Result Result Result 
mgiL mgiL mgiL 

30,000Q NS 64000Q 

p2JL p2/L pg/1. 

ND NS 8.01 

50 NS 51 

1.41 NS 1.41 
3.21 NS ND 

p2JL pefL PIIIL 

ND NS ND 

pi'/l pg/1. pg/1. 

6.2 NS 2.4 

0.561 NS ND 
921 NS 1201 

0.341 NS ND 

pefL pg/1. pg/1. 

ND NS ND 

pi'/l pg/1. pg/1. 

ND 31 ND 

ND ND ND 
ND 8.2 ND 

ND 1.0 1 0.491 
0.381 ND 0.421 

ND 0.731 ND 
ND 4.6 56 
ND ND 0.27 J 
ND ND ND 

pg/L pg/1. pg/1. 

1.21 NS ND 
ND NS ND 

J =Estimated result. Result is between the Method Derection Limit (MDL) and the Reponing Limit (RL), and/or qualified by the vabdating chemist (see Appendix E). 
ND = Not Detected 
NV =No Value 

Q = Elevated reponing limit. The reponing limit is elevated due to high analyte levels. 

'Standards for Groundwater, if 10.000 mgll TDS Concentration or Less. New Mexico Administrative COOe 20.6.2.3103 
2 USEPA Secondary Drinking Water Standard 

Bold value indicate analytes above USEPA MCL and/or New Mexico Groundwater Quality Standard. 

OT20-MW03 OT20-MW03-A OT20-MW04 

D7Fl20221-005 D7F120221-006 D7H250232-001 

611012007 6110/2007 8/2412007 

Result Result Result 
mgiL mgiL mgiL 

42000Q 4SOOOQ 57,000Q 

pg/1. p2/L p2JL 

ND ND ND 
41 41 59 1 

1.51 2.01 ND 

ND ND ND 

PIIIL ue/L pefL 

ND ND ND 

pi'/l pi'/l pg/L 

ND 0 .511 ND 

ND ND ND 

ND ND ND 

ND ND ND 

p2JL pg/L pefL 

ND ND ND 

pg/L pg/L pg/L 

ND ND ND 

ND ND ND 

ND ND ND 

ND 0.431 ND 

ND ND ND 

ND ND ND 

5.3 3.4 4.7 

ND ND 0.211 

ND ND 0.241 

pg/L pefL pvJL 

ND ND ND 

ND ND 1.61 
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Table 4-7(a) 
Site OT-20 Soil Analytical Data Used for Risk Assessment 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

Sample ID OT20-DP01-5 

Date Sampled 
Sample Depth (ft bgs) 

RCRA Metals (lllg/kg) 
Barium 
Cadmium 
Chromium 
Arsenic 
Lead 

Herbicides (mg/kg) 
MCPA 

Total Petroleum Hydrocarbons (m~) 

Diesel Range Organics (C10-C22) 
Gasoline Range Organics (C6-C10) 

Volatile Or2anic Compounds (ID2fk2) 
Tetrachloroethene 
Naphthalene 

Notes: 
RCRA = Resource Conservation and Recovery Act 
mglkg = Milligrams per kilogram 

6/8/2007 
1-5 

84 
0.21 J 

9.4 
3.4 
4.4 

<11 

2.2 J 
0.601 

<0.006 
0.001 J 

OT20-DP02-5 
(Avera~e) 

6/8/2007 
1-5 

93 
0.245 

10 
3.6 
4.9 

3.8 

2.25 
0.675 

<0.00625 
<0.00625 

OT20-DP03-5 

6/8/2007 
1-5 

85 
0.18 J 

9.9 
3.3 
4.4 

I <11 

2.3 J 
<1.6 

0.0088 
<0.006 

J = Estimated result. Result is between the Method Detection Limit (MDL) and the Reporting Limit (RL), 

and/or qualified by the validating chemist (see Appendix E). 
ft bgs = Feet below ground surface 
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Table 4-7(b) 
Site OT -20 Groundwater Analytical Data Used for Risk Assessment 

Sewage Lagoons Disposal Trenches 

Sample ID OT20-MW01 

Date Sampled 6/10/2007 
RCRA Metals (mg!L) 
Selenium NS 
Barium NS 
Cadmium NS 
Chromium NS 
Herbicides (mg!L) 
Dalapon NS 
Dichlorprop NS 
MCPP NS 
2,4-DB NS 
Volatile Organic Compounds (mg!L) 
Acetone 0.039 
Benzene 0.00019 J 
2-Butanone (MEK) 0.0099 
Chloromethane 0.0015 J 
Methylene chloride <0.005 
4-Methyl-2-pentanone 0.00076 J 
Tetrachloroethene <0.001 
Trichloroethene <0.001 
Naphthalene <0.001 
Semi-Volatile Organic Compounds (mg!L) 
bis(2-Ethylhexyl)phthalate NS 
Di-n-butyl phthalate NS 
Notes: 

RCRA = Resource Conservation and Recovery Act 

mg!L = Milligrams per liter 

Holloman Air Force Base, New Mexico 

OT20-MW01 OT20-MW02 OT20-MW02 

7/25/2007 6/10/2007 7/25/2007 

<0.015 NS 0.008 J 
0.05 NS 0.051 

0.0014 J NS 0.0014 J 
0.0032 J NS <0.01 

0.0062 NS 0.0024 J 
0.00056 J NS <0.004 

0.092 J NS 0.12 J 
0.00034 J NS <0.004 

<0.01 0.031 <0.01 
<0.001 <0.001 <0.001 
<0.006 0.0082 <0.006 
<0.002 0.001 J 0.00049 J 

0.00038 J <0.005 0.00042 J 
<0.005 0.00073 J <0.005 
<0.001 0.0046 0.056 
<0.001 <0.001 0.00027 J 
<0.001 <0.001 <0.001 

0.0012 J NS <0.01 
<0.02 NS <0.02 

OT20-MW03 
OT20-MW04 

(Average) 
6/10/2007 8/24/2007 

<0.0015 <0.15 
0.041 0.059 J 

0.00175 J <0.05 
<0.01 <0.1 

0.000755 <0.002 
<0.004 <0.004 

<0.4 <0.4 
<0.004 <0.004 

<0.01 <0.01 
<0.001 <0.001 
<0.006 <0.006 

0.000715 <0.002 
<0.005 <0.005 
<0.005 <0.005 
0.00435 0.0047 
<0.001 0.00021 J 
<0.001 0.00024 J 

<0.01 <0.01 
<0.02 0.0016 J 

J = Estimated result. Result is between the Method Detection Limit (MDL) and the Reporting Limit (RL), and/or qualified by the validating chemist (see Appendix E). 
NS = Not sampled 
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Table 4-8 
Site OT -20 Chemicals of Potential Concern 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

Chemicals Soil Groundwater 
Arsenic D ND 
Barium D D 
Cadmium D D 
Chromium D D 
Lead D ND 
Selenium ND D 
2,4-DB ND D 
Dalapon ND D 
Dichlorprop ND D 
MCPA D ND 
MCPP ND D 
TPH-DRO D ND 
TPH-GRO D ND 
2-Butanone (MEK) ND D 
4-Methyl-2-pentanone ND D 
Acetone ND D 
Benzene ND D 
Chloromethane ND D 
Methylene chloride ND D 
Naphthalene D D 
Tetrachloroethene D D 
Trichloroethene ND D 
bis(2-Ethylhexyl )phthalate ND D 
Di-n-butyl phthalate ND D 
Total Detected 10 19 
Notes: 
D =Detected 
ND = Not detected 
TPH-DRO =Total petroleum hydrocarbon-diesel range organics 
TPH-GRO =Total petroleum hydrocarbon-gasoline range organics 

Page 1 of 1 



No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Notes: 

Table 4-9(a) 
Site OT-20 Exposure Model for Future Commercial/Industrial Workers 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

Exposure Pathway C/NC Justification 

Dermal contact with surficial 
NC 

soil 

Ingestion of surficial soil NC Surficial soil has not been impacted. Therefore, this 

Outdoor inhalation of vapors exposure pathway is not complete. 

or particulates from surficial NC 
soil 

Subsurface soil has been impacted and a building 
Indoor inhalation of vapors c may be constructed over the area where 

from subsurface soil subsurface soil is impacted. Therefore, this 
exposure pathway is complete. 

Vapors from subsurface soil may migrate upwards 
through the vadose zone and into the ambient air 

Outdoor inhalation of vapors c through cracks in the pavement. Note this pathway is 
from subsurface soil generally not the "risk driver" (due to considerable 

mixing and dilution in ambient air) especially when 
indoor intrusion is considered. 

Groundwater has been impacted and a building 
Indoor inhalation of vapors c may be constructed over the area where 

from groundwater groundwater is impacted. Therefore, this exposure 
pathway is complete. 

Vapors from groundwater may migrate upwards 
through the vadose zone and into the ambient air 

Outdoor inhalation of vapors c through cracks in the pavement. Note this pathway is 
from groundwater generally not the "risk driver" (due to considerable 

mixing and dilution in ambient air) especially when 
indoor intrusion is considered. 

The facility receives water from Lake Bonito. 
Ingestion of groundwater NC Therefore, this exposure pathway is not complete. 

Also refer to Section 4.2.3.3 of the report. 

Dermal contact with 
NC 

The facility receives water from the Lake Bonito. 
groundwater Therefore, this exposure pathway is not complete. 

C =Complete 
NC =Not complete 
Pathways shown in bold were quantitatively evaluated. 

Surficial soil is assumed to be soil in 0- 2 feet below ground surface (ft bgs). 

Subsurface soil is assumed to be soil between 2 ft bgs and the groundwater table. 
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No. 

1 

2 

3 

4 

5 

6 

7 

Notes: 

Table 4-9(b) 
Site OT-20 Exposure Model for Future Construction Worker 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

Exposure Pathway C/NC Justification 
Dermal contact with soil to c Soil is impacted at the site. Therefore, this 

depth of construction !pathway is complete. 
Ingestion of soil to depth of c Soil is impacted at the site. Therefore, this 

construction !pathway is complete. 

Outdoor inhalation of vapors 
Soil is impacted at the site. Therefore, this 

or particulates from soil to c 
depth of construction 

pathway is complete. 

Indoor inhalation of vapors 
Typically construction would not be expected to 

NC occur indoors over an extended period of time. 
from soil 

Therefore, this pathway is not complete. 

Indoor inhalation of vapors 
Typically construction would not be expected to 

NC occur indoors over an extended period of time. 
from groundwater 

Therefore, this pathway is not complete. 

Depth to groundwater is approximately 6.5 ft bgs 
Dermal contact with c which is within the anticipated depth of 

groundwater construction. Therefore, this pathway is complete. 

Depth to groundwater is approximately 6.5 ft bgs 
Outdoor inhalation of vapors c which is within the anticipated depth of 

from groundwater construction. Therefore, this pathway is complete. 

C =Complete 
NC =Not complete 
Pathways shown in bold were quantitatively evaluated. 
Soil to depth of construction is assumed to be soil in 0 - 10 feet below ground surface. 
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Indoor Inhalation of Vapors 
from Subsurface Soil for 

Chemicals 
Commercial/Industrial 

Worker (mg/kg) 

Target Level Source 

Arsenic N/A 
Barium N/A 
Cadmium N/A 
Chromium* N/A 
Lead N/A 
Selenium NCO PC 
2,4-DB NCO PC 
Dalapon NCO PC 
Dichlorprop NCO PC 
MCPA N/A 
MCPP NCO PC 
TPH-DRO NA** 
TPH-GRO NA** 
2-Butanone (MEK) NCO PC 
4-Methyl-2-pentanone NCO PC 
Acetone NCO PC 
Benzene NCO PC 
Chloromethane NCO PC 
Methylene chloride NCO PC 
Naphthalene 0.575 3 
Tetrachloroethene 0.0022 3 
Trichloroethene NCO PC 
bis(2-Ethylhexyl)phthalate NCO PC 
Di-n-butyl phthalate NCO PC 
Notes: 
* = SSL for chromium VI was used. 

Table 4-10 
Site OT-20 Target Levels for Soil and Groundwater 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

Combined Pathway from 
Indoor Inhalation of Vapors 

Soil for Construction 
from Groundwater for 

Worker (mglkg) 
Commercial/Industrial 

Worker (mg!L) 

Target Level Source Target Level Source 

85.2 1 NCO PC 
60,200 1 N/A 

154 1 N/A 
26.1 1 N/A 
800 1 NCO PC 

NCO PC N/A 
NCO PC N/A 
NCO PC N/A 
NCO PC N/A 

151 4 NCO PC 
NCO PC N/A 
2,010*** 2 NCO PC 

NA NCO PC 
NCO PC 3510 3 
NCO PC 1130 3 
NCO PC 255 3 
NCO PC 0.0317 3 
NCO PC 0.102 3 
NCO PC 1.13 3 

262 1 0.489 3 
134 I 0.0158 3 

NCO PC 0.00!34 3 
NCO PC N/A 
NCO PC N/A 

**=Target level for indoor inhalation pathway was not developed since individual compounds are evaluated. 

Dermal Contact with Outdoor Inhalation of 
Groundwater for Vapors from Groundwater 

Construction Worker for Construction Worker 
(mg!L) (mg!L) 

Target Level Source Target Level Source 

NCO PC NCO PC 
6,190 5 N/A 

31 5 N/A 
46.5 5 N/A 

NCO PC NCO PC 
155 5 N/A 
2.84 5 N/A 
145 5 N/A 
7.18 5 N/A 

NCO PC NCO PC 
0.768 5 N/A 

NCO PC NCO PC 
NCO PC NCO PC 
12,600 5 NOC 6 

518 5 NOC 6 
36,900 5 NOC 6 
5.32 5 NOC 6 
174 5 NOC 6 
325 5 NOC 6 
6.44 5 NOC 6 

0.462 5 NOC 6 
0.367 5 NOC 6 
2.75 5 N/A 
26.4 5 N/A 

*** = SSL for TPH-DRO is averaged TPH value of all the petroleum products in the NMED TPH Screening Guidelines (NMED, 2006b). The average value for indusrrial direct 
exposure was used for combined pathways. 
N/A =Not applicable since chemical is not volatile. 
NA = Not available 
NCO PC = Not chemical of potential concern 
NOC = Not a concern since the calcualted target level exceeds the water solubility. 
Sources: 
1: NMED, 2006a. Technical Background Document for Development of Soil Screening Levels, Revision 4.0. 
2: NMED, 2006b. New Mexico Environment Department TPH Screening Guidelines. 
3: Target levels developed using the J&E model (USEPA, 2004a). 
4: Target levels developed using the methodology in the NMED soil screening guidance (NMED, 2006a). 
5: Target levels developed using the methodology in the RAGS Volume I PartE (USEPA, 2004b). 
6: Target levels developed using the methodology in the Standards Guide for RBCA Applied at Petroleum Release Sites (ASTM, 1995). 
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Table4-11 
Site OT -20 Toxicity and Physical/Chemical Parameters Used for Calculating Target Level for MCPA 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

Slope Factor Reference Dose 
Water Solubility 

COPC Inhalation Ingestion Inhalation Ingestion (S) 

(SF1) (SF.) (RfD;) (RfD.) 

[kg-day/mg) [kg-day/mg) [mglkg-day) [mglkg-day] [mg/L] 

MCPA NA NA 5JJOE-04 S.OOE-04 650 
Sources: 
Value in normal font was obtained from the Integrated Risk Information System (USEPA). 
Value in italic fonr was obtained from the Preliminary Remediation Goal Table (USEPA Region 9, October 2004). 
Value in bold and italic was obtained from the Table for Texas Risk Reduction Program Rule (TCEQ, June 2007). 
Notes: 
NA = Not available 

April2008 

Henry's Law 
Constant (H) 

[L-water/L-air) 

1.80£-07 

Org. Carbon 
Adsorption 
Coeff. (K..,) 

[cm3/g] 
3.16E-02 

Molecular Diffusion Coefficient 
I Molecular 

in air (D.) in water (Dw) 
Weight(MW) 

[cm2/s] [cm2/s] [gig-mol) 

5.12E-02 6.82E-06 2.01E+02 i 
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Organic 
carbon 

partition 
CAS No. Chemical coefficient 

K" 
(cm3/g) 

78933 2-Butanone (MEK) 2.30E+OO 
108101 4-Methyl-2-pentanone 9.06E+OO 
67641 Acetone 5.75E-Ol 
71432 Benzene 5.89E+Ol 
74873 Chloromethane 2.12E+OO 
75092 Methylene chloride 1.17E+OI 
91203 Naphthalene 2.00E+03 
127184 Tetrachloroethene 1.55E+02 
79016 Trichloroethene I.66E+02 

Table 4-12(a) 

Site OT -20 Physical and Chemical Parameters Used for Calculating lndoor Inhalation Target Levels (for J &E Model) 

Sewage Lagoons Disposal Trenches 

Holloman Air Force Base, New Mexico 

Dlffusivity Pure Henry's law Henry's law 
Normal 

Enthalpy of 
component Henry's law constant at constant 

boiling 
Ctitical vapotization at 

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

point 
boiling point 

D. Dw s H' H Ta To Tc DHv,b 

(cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) ("C) ("K) ("K) (cal/mol) 

8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 
7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 
1.24E-Ol 1.14E-05 l.OOE+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 
8.80E-02 9.80E-06 !.79E+03 2.27E-Ol 5.54E-03 25 353.24 562.16 7,342 
1.26E-Ol 6.50E-06 5.33E+03 3.61E-Ol 8.80E-03 25 249.00 416.25 5,115 
l.OlE-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 
5.90E-02 7.50E-06 3.10E+OI 1.98E-02 4.82E-04 25 491.14 748.40 10,373 
7.20E-02 8.20E-06 2.00E+02 7.53E-Ol 1.84E-02 25 394.40 620.20 8,288 
7.90E-02 9.10E-06 1.47E+03 4.21E-Ol 1.03E-02 25 360.36 544.20 7,505 

Source: The Spreadsheet implementation of the J&E model (USEPA, 2004a) 
Note these values may differ from the values included in the Technical Background Document for Development of Soil Screening Levels Revision 4.0 (NMED, 2006a). 

April2008 

Unit Jisk Reference Physical state 
factor concentration at soil 

temperature 

URF RfC 

(mglm'r' (mg/m3
) (S,L,G) 

O.OE+OO 5.0E+OO L 
O.OE+OO 3.0E+OO L 
O.OE+OO 3.5E-Ol L 
7.8E-06 3.0E-02 L 
l.OE-06 9.0E-02 L 
4.7E-07 3.0E+OO L 
O.OE+OO 3.0E-03 s 
5.9E-06 6.0E-OI L 
I.IE-04 4.0E-02 L 
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Table 4-12(b) 
Site OT-20 Exposure Factors Used for Calculating Indoor Inhalation Target Levels (for J&E Model) 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

Parameter Symbol Unit Values Used Source 
Averaging time for carcinogen ATe days 25,550 NMED, 2006a 
Averaging time for non-carcinogen ATnc d'!Y_S ED*365 NMED,2006a 
Body weight for commercial/industrial worker BW kg 70 NMED, 2006a 
Exposure duration for commercial/industrial worker ED years 25 NMED, 2006a 
Exposure frequency for commercial/industrial worker EF days/year 225 NMED, 2006a 
Notes: 
NMED, 2006a. Technical Background Document for Development of Soil Screening Levels, Revision 4.0. 

April2008 Page 1 of 1 



Table 4-12(c) 
Site OT-20 Media Specific Parameters Used for Calculating Indoor Inhalation Target Levels (for J&E Model) 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

Parameter Symbol Unit Value Used Source 
Source Parameters 

Average soil temperature Ts oc 17 Site-specific 

Depth below grade to top of contamination Lr em 91.44 Site-specific 

Depth below grade to water table LWT em 198.12 Site-specific 

Soil dry bulk density Pb g/cm3 1.66 USEPA, 2004a 

Soil total porosity n unitless 0.375 USEPA, 2004a 

Soil water-filled porosity ew cm3/cm3 0.054 USEPA, 2004a 

Soil organic carbon fraction foe unitless 0.0015 NMED, 2006a 

Building Parameters 
Depth below grade to bottom of enclosed space floor Lp em 15 USEPA, 2004a 

Enclosed space floor thickness Lcrack em 10 USEPA, 2004a 

Enclosed space floor length LB em 1,000 USEPA, 2004a 

Enclosed space floor width WB em 1,000 USEPA, 2004a 

Enclosed space height HB em 244 USEPA, 2004a 

Floor-wall seam crack width w em 0.1 USEPA, 2004a 
Indoor air exchange rate ER 1/hr 0.25 USEPA, 2004a 

Average vapor flow rate into building Qsoil Urn 5 USEPA, 2004a 
------ -- -l... 

Notes: 
USEPA, 2004a. User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings. 
NMED, 2006a. Technical Background Document for Development of Soil Screening Levels, Revision 4.0. 
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Table 4-13(a) 
Site OT-20 Toxicity Values and Parameters Used for Calculating Target Levels for Dermal Contact with Groundwater 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

Dermal 
Relative 

Dermal Slope Dermal Reference 
Permeability 

Contribution of 
COPC Factor (SFd) Dose(RIDd) Permeability 

Constant (Kp) 
Coefficient (B) 

[kg-day/mg] [mglkg-day] [cmlhr] [--] 
Arsenic 1.50E+00 3.00E-04 1.00E-03 NA 
Barium NA 2.00E-Ol l.OOE-03 NA 
Cadmium NA S.OOE-04 l.OOE-03 NA 
Chromium* NA 3.00E-03 2.00E-03 NA 
Selenium NA S.OOE-03 l.OOE-03 NA 
2,4-DB NA 8.00E-03 2.02E-02 0.122 
Dalapon NA 3.00E-02 2.85E-03 0.013 
Dichloroprop NA l.OOE-02 1.09E-02 0.064 
MCPP NA l.OOE-03 1.16E-02 0.066 
Acetone NA 9.00E-Ol 5.23E-04 0.002 
Benzene 5.50E-02 4.00E-03 1.49E-02 0.051 
Chloromethane NA 2.60E-02 3.30E-03 0.009 
2-Butanone NA 6.00E-Ol 9.60E-04 0.003 
Methylene chloride 7.50E-03 6.00E-02 3.50E-03 0.013 
4-Methyl-2-pentanone NA B.OOE-02 2.70E-03 0.010 
Naphthalene NA 2.00E-02 4.66E-02 0.203 
Tetrachloroethene 5.40E-OJ l.OOE-02 3.30E-02 0.166 
Trichloroethene 4.00E-OJ 3.00E-04 1.20E-02 0.051 
bis(2-Ethylhexyl)phthalate 1.40E-02 2.00E-02 2.50E-02 0.190 
Di-n-butyl phthalate NA l.OOE-01 2.40E-02 0.154 
Sources: 
Value in normal font was obtained from the Integrated Risk Information System (USEPA). 
Value in italic font was obtained from the Preliminary Remediation Goal Table (USEPA Region 9, October 2004). 
Value in bold was obtained from the RAGS Volume I, PartE (USEPA, 2004b). 
Value in bold and italic was estimated as per the RAGS Volume I, PartE (USEPA, 2004b). 
Notes: 
NA = Not available 
*=Values for chromium VI 
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Lag Time Time to Reach 
(Tevent) Steady-State (t*) 

[hr] [hr] 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

2.611 6.266 
0.664 1.595 
2.179 5.229 

1.674 4.019 
0.222 0.534 
0.292 0.700 
0.204 0.490 
0.270 0.647 
0.319 0.765 
0.387 0.930 
0.558 1.338 
0.906 2.176 
0.581 1.395 
16.639 39.933 
3.864 9.273 

Fraction Absorbed 
(FA) 

[ --] 
NA 
NA 
NA 
NA 
NA 

0.970 
1.000 
0.970 
0.970 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
0.800 
0.900 
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Table 4-13(b) 
Site OT -20 Exposure Factors Used for Calculating Target Levels for Dermal Contact with Groundwater 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

Parameter Symbol Unit Values Used Source 
Averaging time for carcinogen ATe days 25,550 NMED, 2006a 
Averaging time for non-carcinogen ATnc days ED*365 NMED, 2006a 

Body weight for construction worker BW kg 70 NMED, 2006a 
Exposure duration for construction worker ED years 1 NMED, 2006a 
Exposure frequency for construction worker EF days/year 250 NMED, 2006a 

Skin surface area for dermal contact with water for construction SAgw cm2/day 3,300 USEPA, 2004b 

Event frequency for dermal contact with water for construction EVgw event/day 1 Professional judgment 

Event duration for dermal contact with water for construction w tevent hr/event 1 Professional judgment 

Notes: 
NMED, 2006a. Technical Background Document for Development of Soil Screening Levels, Revision 4.0. 
USEPA, 2004b. Risk Assessment Guidance for Superfund Volume I, Part E Supplemental Guidance for Dermal Risk Assessment. 
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Table 4-14(a) 
Sote OT -20 Toxicity and PhysicaVChemical Parameters Used for Calcnlating Target Levels for Outdoor Inhalation of Vapors from Groundwater 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

Inhalation Slope 
Inhalation 

Water Solubility Henry's Law 
Org. Carbon Molecular Diffusion Coefficient 

Factor (SFi) 
Reference Dose 

(S) Constant (H) 
Adsorption 

COPC (RfDi) Coeff. (~{,.,) in air (D3 ) in water (Dw) 

[kg-day/mg] [mglkg-day] [mg/L] [L-water/L-air] [cm3/g] [cm2/s] [cm2/s] 

2-Butanone (MEK) NA 1.43E+00 2.70£+05 1.10£-03 4.50£+00 9.00£-02 9.80£-06 
4-Methyl-2-pentanone NA 8.57E-01 1.90£+04 5.70£-03 1.30£+02 7.50£-02 7.80£-06 
Acetone NA 9.00£-01 1.00£+06 1.60£-03 5.80£-01 1.20£-01 1.10£-05 
Benzene 2.70E-02 8.60E-03 1.75£+03 2.28£-01 5.89£+01 8.84£-02 9.80£-06 
Chloromethane NA 2.57E-02 8.20£+03 9.80£-01 3.50£+01 1.09£-01 6.50£-06 
Methylene chloride 1.65E-03 8.60£-01 1.30£+04 9.00£-02 1.20£+01 1.00£-01 1.20£-05 
Naphthalene NA 8.60E-04 3.10£+01 1.98£-02 2.00£+03 5.90£-02 7.50£-06 
Tetrachloroethene 2.10£-02 1.00£-02 2.00£+02 7.54£-01 2.70£+02 7.20£-02 8.20£-06 
Trichloroethene 4.00£-01 1.00£-02 1.10£+03 4.22£-01 9.40£+01 7.90£-02 9.10£-06 
Sources: 
Value in normal font was obtained from the Integrated Risk Information System (USEPA). 
Value in italic font was obtained from the Technical Background Document for Development of Soil Screening Levels, Revision 4.0 (NMED, 2006a). 
Notes: 
NA = Not available 
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Molecular 
Weight(MW) 

[g/g-mol] 

7.20£+01 
1.00£+02 
5.80£+01 
7.81£+01 
5.10£+01 
8.50£+01 
1.30£+02 
1.70£+02 
1.31£+02 
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Table 4-14(b) 
Site OT -20 Exposure Factors Used for Calculating Target Levels for Outdoor Inhalation of Vapors from Groundwater 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

Parameter Symbol Unit Values Used Source 
Averaging time for carcinogen ATe days 25,550 NMED, 2006a 
Averaging time for non-carcinogen ATnc days ED*365 NMED, 2006a 
Body weight for construction worker BW kg 70 NMED, 2006a 
Exposure duration for construction worker ED years 1 NMED, 2006a 
Exposure frequency for construction worker EF days/year 250 NMED, 2006a 

Inhalation rate for construction worker IRAcw m3/day 20 NMED, 2006a 

Notes: 
NMED, 2006a. Technical Background Document for Development of Soil Screening Levels, Revision 4.0 
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Table 4-14(c) 
Site OT -20 Fate and Transport Parameters Used for Calculating Outdoor Inhalation of Vapors from Groundwater 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

Parameter Symbol Unit Value Used 
Mean annual wind speed urn m/s 4.02 

Breathing zone height 5a em 200 

Depth to groundwater LGw em 198.1 

Dimension of source area parallel to wind direction* Wga em 7620 

Notes: 
NMED, 2006a. Technical Background Document for Development of Soil Screening Levels, Revision 4.0. 
ASTM, 1995. Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites. 

Source 
NMED, 2006a 

ASTM, 1995 

Site-specific 

Site-specific 

*=Since this is not a sensitive parameter and wind direction is variable, conservatively the longer area dimension of 250ft (7,620 
em) was used. 
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Table 4-lS(a) 
Site OT-20 Comparison of Maximum Detected Soil Concentrations with Target Levels 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

Soil Target Levels 
Indoor Inhalation of 

COPCs 
Vapors from 

Subsurface Soil for 
Commercial/Industrial 

Worker (mg/kg) 
Arsenic N/A 
Barium N/A 
Cadmium N/A 
Chromium N/A 
Lead N/A 
MCPA N/A 
TPH-DRO NA 
TPH-GRO NA 
Naphthalene 0.575 
Tetrachloroethene 0.0022 
Notes: 
NE = Not exceed 
N/ A = Not applicable since chemical is not volatile 
NA = Not available 
mglkg = Milligrams per kilogram 

Combined Pathway 
from Soil for 

Construction Worker 
(mglkg) 

85.2 
60,200 

154 
26.1 
800 
151 

2,010 
NA 
262 
134 

Maximum Detected Soil 
Concentration 

(mglkg) 

3.6 
93 

0.245 
10 
4.9 
3.8 
2.3 

0.675 
0.0088 
0.001 

Maximum Detected 
Exceed Any Target 

Levels? 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NA 
NE 
NE 
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COPCs 

Barium 
Cadmium 
Chromium 
Selenium 
2,4-DB 
Dalapon 
Dichlorprop 
MCPP 
2-Butanone (MEK) 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Chloromethane 
Methylene chloride 
Naphthalene 
Tetrachloroethene 
Trichloroethene 
bis(2-Ethylhexyl)phthalate 
Di-n-butyl phthalate 
Notes: 
NE =Not exceed 

Table 4-lS(b) 
Site OT -20 Comparison of Maximum Detected Groundwater Concentrations with Target Levels 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

Groundwater Target Levels 
Indoor Inhalation of 

Dermal Contact with 
Outdoor Inhalation of Maximum Detected 

Vapors from 
Groundwater for 

Vapors from Groundwater 
Groundwater for 

Construction Worker 
Groundwater for Concentration 

Commercial/Industrial Construction Worker (mg/L) 

Worker (mWL) 
(mg/L) 

(mWL) 
N/A 6,190 N/A 0.059 
N/A 31 N/A 0.00175 
N/A 46.5 N/A 0.0032 
NIA 155 N/A 0.008 
N/A 2.84 N/A 0.00034 
NIA 145 N/A 0.0062 
N/A 7.18 N/A 0.00056 
N/A 0.768 N/A 0.12 

3,510 12,600 NOC 0.0099 
1,130 518 NOC 0.00076 
255 36,900 NOC 0.039 

0.0317 5.32 NOC 0.00019 
0.102 174 NOC 0.0015 
1.13 325 NOC 0.00042 

0.489 6.44 NOC 0.00024 
0.0158 0.462 NOC 0.056 
0.00134 0.367 NOC 0.00027 

NIA 2.75 NIA 0.0012 
N/A 26.4 N/A 0.0016 

N/A =Not applicable since chemical is not volatile 
mg!L = Milligrams per liter 
NOC = Not of concern 
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Maximum Detected 
Exceed Any Target 

Levels? 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
E 

NE 
NE 
NE 
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Table 4-16(a) 
Site OT-20 Calculation of Average Groundwater Concentration for Tetrachloroethene 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

Sample ID OT20-MW01 OT20-MW01 OT20-MW02 OT20-MW02 
OT20-MW03 

(Average) 
Date Sampled 6/10/2007 7/25/2007 6/10/2007 7125/2007 6/10/2007 

Tetrachloroethene <0.001 <0.001 0.0046 0.056 0.00435 
Notes: 
All units are milligrams per liter (mg!L). 
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OT20-MW04 Average 

8/24/2007 
Concentration 

0.0047 0.013 

Page 1 of 1 



COPCs 

Tetrachloroethene 
Notes: 
NE =Not exceed 
mg!L = Milligrams per liter 
NOC = Not of concern 
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Table 4-16(b) 
Site OT -20 Comparison of Average Groundwater Concentration with Target Levels 

Sewage Lagoons Disposal Trenches 
Holloman Air Force Base, New Mexico 

Groundwater Target Levels 
Indoor Inhalation of 

Dermal Contact with 
Outdoor Inhalation of Maximum Detected 

Vapors from 
Groundwater for 

Vapors from Groundwater 
Groundwater for Groundwater for Concentration 

Commercial/Industrial 
Construction Worker 

Construction Worker (mg/L) 

Worker (m2/L) 
(mg{L) 

(m2/L) 
0.0158 0.462 NOC 0.013 

Maximum Detected 
Exceed Any Target 

Levels? 

NE 
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ACCELERATED CORRECTIVE MEAStrRES 

COJ\;lPLETION REPORT 

SITES SS-12 ,\ND OT -20 
HOLLOl\IAN AFB, Nl'\11 

ATTACHMENT A 

NMED CORRESPONDENCE 

Bhate Project No.: 9050361 April 2008 - Revision No. 00 Attachment A 



BILL RICHARDSON 
GOVERNOR 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 

Santa Fe, New Mexico 87505-6303 
Telephone (505) 476-6000 

Fax (505) 476-6030 
www.nmenv.state.nm.us 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

March 30, 2007 

Ms. Debbie Hartell 
Chief 
Environmental Flight 
49 CES/CEV 
550 TabosaAve. 
Holloman AFB, NM 88330-8458 

RON CURRY 
SECRETARY 

CINDY PADILLA 
DEPUTY SECRETARY 

RE: NOTICE OF DEFICIENCY: ACCELERATED CORRECTIVE MEASURES 
WORK PLAN, MULTIPLE SITES, NOVEMBER 2006 
HOLLOMAN AIR FORCE BASE, NM6572124422 
HAFB-07-001 

Dear Ms. Hartell: 

The New Mexico Environment Department (NMED) has reviewed the November 2006 
Accelerated Corrective Measures Work Plan, Multiple Sites (Work Plan) addressing the 
following Solid Waste Management Units (SWMUs) and Areas of Concern (AOCs) at Holloman 
AFB (the Permittee): SWMU 114 (OT-03), SWMU 113A (OT-20), SWMU PRI-A (OT-32); 
SWMU PRI-2/5 (OT-35), SWMU 137 (SS-38), AOC-0 (OT-45), AOC-R (SS-06), AOC-K (SS-
12), AOC-H (SS-18), SWMU 111 (RW-42) and AOC-L (OT-37). The Permittee must address 
the following deficiencies before NMED can make a final determination regarding approval of 
the Work Plan. 

1. Page 1-1, Section 1, Introduction, 2nd Paragraph, Last Sentence 

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 Pennittee must clarify this discrepancy. 



Ms. Debbie Hartell 
March 30, 2007 
Page2 of4 

2. Page 3-2, Section 3.1.1, OT -20 Sewage Lagoon Disposal Trenches 

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 areas and the locations and proposed 
depths of the new borings. 

3. Page 3-6, Section 3.1.4.1, OT -45 DPT Soil Borings 

This section states that additional characterization activities at ERP site number OT -45 
(AOC-0) would include the installation ofup 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. 

4. Page 3-6, Section 3.1.5.1, SS-12 DPT Soil Borings 

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 proposed 
number ofborings could be reduced to allow for boring spacing of25 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 ground water sampling and analysis is 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. 



_ Ms._D_ebhie_Hartell 
March 30, 2007 
Page 3 of4 

5. Page 3-8, Section 3.1.7, RW-42 Radioactive Waste Burial Site 

This section states that additional characterization activities at ERP site number RW-42 
(SWMU 111) would include the installation of four 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. 

6. Page 3-9, Section 3.1.8, OT-37 Early Missile Testing Site 

This section proposes various soil and ground water characterization activities at four 
locations within ERP site number OT-37 (AOC-L). In addition to the proposed 
characterization activities, the Permittee is required to collect a surface sample of the tar
like substance that coats the surface in the vicinity of the inclined test track and analyze 
this sample for total polychlorinated biphenyls (PCBs). 

7. Page S-2, Section 5.1.3, Excavation Confirmation Sampling 

This section proposes that confirmatory 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. 

The Pennittee must respond to this Notice of Deficiency within thirty (30) calendar days of 
receipt of this letter. If yo~ have any questions regarding this· matter or if you would like to 
discuss the comments prior to your response, please contact David Strasser of my staff at (505) 
222-9526. 

S~ly, 

~{~~ 
James P. Bearzi 
Chief 
Hazardous Waste Bureau 



Ms. Debbie Hartell 
March 30, 2007 
Page4 of4 

cc: J. Kieling, NMED HWB 
W. Moats, NMED HWB 
C. Amindyas, NMED HWB 
D. Strasser, NMED HWB 
D. Tellez, EPA, Region 6 (6PD-F) 
File: HAFB 2007 and Reading 

HAFB-07-001 
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Rev: 12/12/2007 

RESPONSE TO COMMENTS 
Accelerated Corrective Measures Work Plan 

Multiple Sites 
Holloman AFB, New Mexico 

COMMENT 

-
Date of Comments : March 30, 2007. 

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. 

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. 

RESPONSE 

Date of Response: Apri1 .3, 2007 

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. 

Concur. The scope of work presented in Section 3 . l . l 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 10ft 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. 



RESPONSE TO COMMENTS 
Accelerated Corrective Measures Work Plan 

Multiple Sites 
Holloman AFB, New Mexico 

COMMENT SECTION PAGE COMMENT RESPONSE NO. 
This section states that additional characterization activities at ERP site number Concur. The scope of work presented in Section 3.1.4.1 (OT-45 OPT 
OT-45 (AOC-0) would include the installation of up to fifteen soil borings as Soil Borings) has been revised. The installation of fifteen soil borings 
shown on Figure 3-4. During NMED's March 8, 2007 site inspection it was has been reduced to the nine locations that were identified during the site 
agreed that the number of borings could be reduced to nine borings in the inspection (March 8, 2007). Figure 3-4 has been revised to show the 

3.1.4.1 locations that were identified during the inspection. Soils and the ground water locations of the nine OT -45 soil borings. It is anticipated that the nine 

OT-45 sampling and analysis is also required as proposed. soil boring will be advanced to a depth of approximately 5 feet below 
3 

OPT Soil 
3-6 The Permittee is therefore required to submit an amendment to the work plan for ground surface (anticipated depth to ground water). In addition, the OT-

Borings this site that shows the anticipated boundary of the source area and the locations 45 source area boundary has been extended around the locations of the 
and proposed depths of the new borings. 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. 

This section states that additional characterization activities at ERP site number Concur. The scope of work presented in Section 3. 1.4. l (SS-12 OPT 
SS-12 (AOC-K) would include the installation of up to fifteen soil borings as Soil Borings) has been revised. The installation of up to fifteen soil 
shown on Figure 3-5. During NMED's March 8, 2007 site inspection it was borings has been reduced to twelve locations. It was agreed during 
agreed that the number of borings could be reduced to allow for boring spacing NMED's March 8, 2007 site inspection that the proposed number of 

3.1.5 .1 
of 25 to 30 feet along the west/east trending storm sewer commencing in an borings could be reduced to allow for a boring spacing of 25 to 30 feet 

SS-12 
easterly direction from boring BH-l2-06A. The most easterly boring should be along the east/west trending storm sewer commencing in an easterly 

4 3-6 moved to the east approximately 25 feet from its proposed location. The direction from BH-12-06A. It is anticipated that the twelve soil borings 
OPT Soil 

north/ south trending borings along the JP-4 pipeline are acceptable as proposed. will be advanced to a depth of approximately 5 to 7 feet below ground 
Borings 

Soils and the ground water sampling and analysis is also required as proposed .. surface (anticipated depth to ground water). Figure 3-5 has been revised 
The Permittee is therefore required to submit an amendent to the work plan for to show the locations of the twelve SS-12 OPT soil boring locations and 
this site that shows the anticipated boundary of the source area and the locations the approximate source area/site boundary. 
and proposed depths of the new borings. 

This section states that additional characterization activities at ERP site number Concur. A surficial radiological survey will be conducted prior to 
RW -42 (SWMU 111) would include the installation offour soil borings and initiating field activities at Site RW-42. The results of this and 

3.1.7 three monitoring wells as shown on Figure 3-6. In addition to this historical radiological surveys will be included in the final report for the 
RW-42 characterization activity, the Pem1ittee is required to conduct a surface site. 

5 Radioacti ve 3-8 radiological survey prior to commencing site activities, and to include these 
Waste Buri al results and the results of any historical radiological surveys conducted at the site 

Site in the final report. 

----

Rev: 12/12/2007 2 



RESPONSE TO COMMENTS . 

Accelerated Corrective Measures Work Plan 
Multiple Sites 

Holloman AFB, New Mexico 

COMMENT SECTION PAGE COMMENT RESPONSE NO. 
This section proposes various soil and groundwater characterization activities at Concur. A single sample of the tarlike substance that coats the surface 

3.1.8 four locations within ERP site OT-37 (AOC-L). In addition to the proposed in the vicinity of the inclined test track will be collected and analyzed 

6 
OT-37 Early 

3-9 
characterization activities, the Permittee is required to collect a surface sample of for total polychlorinated biphenyls. 

Missile Testing the tar like substance that coats the surface in the vicinity of the inclined test track 

Site and analyze the sample for total polychlorinated biphenyls (PCBs). 

This section proposes that confirmation samples will only be collected from Concur. For sites (e.g., OT-03) where the excavation of contaminated 
excavation sidewalls, and not the bottom of the excavations, because the soil is most likely to be terminated above the water table, confirmation 

5.!.3 
excavations will be terminated below the water table. At sites where this is not soil samples will also be collected from the bottom of the excavation 

Excavation 
the case. samples must be collected from the bottoms of the excavations using the using the same dimensional and analytical requirements as the sidewall 

7 
Con finnation 

5-2 same dimensional and analytical requirements of the sidewalls. confirmation sampling. This change has been added to Section 5.1.3 

Sampling 
(Excavation Confirmation Sampling). 

I 

END OF COMMENTS 
-------------

Rev: 12/12/2007 3 



BILL RICHARDSON 
GOVERNOR 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 

Santa Fe, New Mexico 87505-6303 
Telephone (505) 476-6000 

Fax (505) 476-6030 
www.nmenv.state.nm. us 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

April24,2007 

Debbie Hartell, Chief 
Environmental Flight 
49th CES/CEV 
550 Tabosa Avenue 
Holloman AFB, NM 88330-8458 

RE: NOTICE OF APPROVAL 

RON CURRY 
SECRETARJ' 

CINDY PADILLA 
SECRETARJ' 

ACCELERATED CORRECTIVE MEASURES WORK PLAN, MULTIPLE 
SITES, NOVEMBER 2006 
HOLLOMAN AIR FORCE BASE, EPA ID# NM6572124422 
HWB-HAFB-07-001 

Dear Ms. Hartell: 

The New Mexico Environment Department (NMED) has reviewed Holloman Air Force Base's 
(The Permittee) April 3, 2007 response to NMED's March 30, 2007 Notice of Deficiency (NOD) 
for the Accelerated Corrective Measures Work Plan for Multiple Sites, dated November 2006. 

The NMED hereby concurs with the responses and approves the Work Plan for implementation. 
The Permittee is now required to submit the changed pages and figures, as indicated in the 
responses, for incorporation into the Work Plan. In addition, the Permittee is advised that, for 
future responses to NODs, all revised text and figures must be submitted with the response table. 

---------



Debbie Hartell 
April 24, 2007 
Page2 of2 

If you have any questions regarding this letter, please contact Mr. David Strasser at (505) 222-
9526. 

Sincerely, 

ct:~~g/~ 
Program Manager 
Pennits Management Program 
Hazardous Waste Bureau 

cc: J. Bearzi, NMED HWB 
W. Moats, NMED HWB 
C. Amindyas, NMED HWB 
D. Strasser, NMED HWB 
D. Tellez, EPA Region 6 (6PD-F) 
File: HAFB 2007 and Reading 

HWB-HAFB-07 -001 



ACCELERATED CORRECTIVE l\'lEASURES 

COJ\;lPLETION REPORT 

SITES SS-12 AND OT -20 
HOLLO~IAN AFB, Nl\'1 

APPENDIX A 

HISTORICAL DATA FROM PREVIOUS 
INVESTIGATIONS 

Bhate Project No.: 9050361 Apri12008 -Revision No. 00 Appendix A 



ACCELERATED CORRECTIVE MEASURES 

COlVIPLETION REPORT 

Appendix A-1-1 

SITES SS-12 AND OT -20 
HOLLOlVIAN AFB, NM 

Portion of Chemical Data Acquisition Plan (CDAP), Investigation of 
Four Waste Sites, Holloman Air Force Base, NM 

Radian Corporation, February 1993 

Bhate Project No.: 9050361 April 2008 - Revision No. 00 Appendix A-1 
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DCN 93-269-069-23-01 
RCN 269-069-23-04 

CHEMICAL DATA ACQUISITION PLAN (CDAP) 

INVESTIGATION OF FOUR WASTE SITES 
HOLLOMAN AIR FORCE BASE, NM 

Prepared for: 

49 SG/CEV 
Holloman Air Force Base, NM 

and 

HQ ACC/DEVC 
Langley Air Force Base, VA 

Pr~parcd by: 

Radian Corporation 
8501 lL MoLic Boulevard 

P.O. Box 201088 
Austin, Texas 78720-1088 

Sll/451-4797 

l.Jnder Contract No. DACW45-9l-D-0018 with: 

US Army Corps of Engineers 
Omaha District 

Omaha, Nebraska 

2 Febmary 1Q93 
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I 
TABLE 1: Pet rex son Gas SamplinJ2" Results* (cont 'dl 

Petroleum 
Acomat:ic:J Hvdrocarbons 

sample # CC6-C9 l f C8-C13) Chloroform PCE Comments J. 
;_ite 12: 41 14429 272 N/ID 0 

4~ no data. missing 
43 no data. miss1n~ 
44 no data. m:i8:1ino 
4~! no data. mi3sine: 
46 11:391:31 761202 N/ID N/ID 

I 
I 

4'' no data. missine: I 

4S no data. missine: 
49 no data, missi:w: 
50 no data. miss in" 
51 no data. illl!'l3lDE!; 
52 no data. missine: 
~3 no data. mlssinrz 
54 no data. missing 
55 4397 373 N/ID 8 
56 no data. broken 

I 
I 
I 

57 1q3G 0 0 n 
:.a 4198 0 0 0 
5D no data. miss in!! 
b0 no cli'ita. missing 

I 
61 1252f'i 1431 N/ID 398 
o::: no data, mise in~ 
6::1 no da.ta. miss in/'?: 
64 no data. missing 
G5 no data. missir.p 
f36 no data. m1ssine: s·r no datA.. m:is::;ifle: 
SH no data. mjssinc; 
t~: J no data. m:iss1ng 
'!~j no data. miss.i.n:c>: 
71 no dald. IDU33in~o">; 
72 7042 ~44 N/ IlJ e 

• 
I 
I 
I 

LA/t::JC· 7'> 6:1:? 0 0 0 t'>jp} icate. S.J.IDY.~} ~-~ 
. ) 

'11 ?040 0 () 0 revlicate, samplP 
'/'j :::!0:3} 0 0 0 repl ici'ite, sample 
76 4'(28 ~119 N/1[1 N/TD re~licate. ::;ample 
77 3~~",6 ~J 0 0 replicate. Snm~'le 
78 5479 324 N/ILJ 233 replicate. :oamvl e 
79 IWI7f::l 0 303 0 travel blank 

l+L 

I tf 1 ~~ 
•1:31 
rt 3ti 
.1+.39 I ~~ tj 1 

()0 :J975 0 26:3 0 travel blanl:. 
81 21i2~l 0 0 0 travel blank 
82 345S 0 0 \::) travel b l cmY. I 

tUlU. COill?JU.Dd Not Identified. si~nal derived frum hydrocarbon8. .,, all data derived from CvTD-liS analvsis: values in tmits of ion counts_ ~ 
I 
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Section 4 
Site SS-12-,JP-4 Fuel Line Spill Site 

Section 4 

Investigation of Four Waste Sites 
Holloman Air Force Base, NM 

SITE SS-12-JP-4 FUEL LINE SPILL SITE 

S ection4 details the results of the IRP 
site investigation for Site SS-12. 

4. 1 Site Description 
The JP-4 Fuel Line Spill Site is located 

immediately east of the main Base hous
ing area near the St<mdard Transpipe}P 4 
pipeline, the main pipeline serving the 
pl'troleum, oil, and lubricant (POL) area. 
Site features arc illustrated in FigurP 4-1. 

In 1':175, approximately 2000 gal. of 
JP-4 were spilled at the site. The spill was 
the result of a rupture in the fuel line from 
excessive pressure. The majority of the 
fuel was reportedly renwered. when it 
rollected in a pit and was pumped into a 
tank truck shortly after the spill. ThcdatP 
of occurrence, the quantity of fuel spilled, 
and tht> }oration of the spill could not be 
confmned during the literature search. 

8o.1.o Houslno Are!l 

0 rl 
---- ~-." \J 

I 
North 

In early 1992, an alleged fuel product 
was encountered while digging a trench 
for a storm sewer being installed approxi
mat!.'ly 250 ft west (hydrologically 
upgradif'nt) of the pipelinP 

4.2 Site Investigation 
This investigation focused on two 

principal areas of possible contamination: 

0 The segment of the JP-4 pipdmr 
that ruptured inl975 (BH-12-Ul, 
02, 04, and 05); and 

@ An area whPrc the alleged fuel 
product was encountered during 
storm sewer installation (l:lH-12-
03 and 06). 

Soil and groundwater sampling loca
tions arf' shown in Figuw 4 1 (see Section 
l:l for explanation of symbols). A tot;-tl of 

Figurt> 4-1 Site SS-12 Features 

• 4-1 
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Holloman Air Force Base, NM 

Section 4 
Site SS-12--JP-4 Fuel Line Spill Site 

Table 4-1 
Site SS-12 Investigation Summary 

Suspected Types of Samples 
Contaminants Collected 
fP-4 One soil sample each from six 

soil borings 

One groundwater sample each 
from three groundwater 
monitoring wells 

Results Summary 
Kerosene in 1 sample; unidentified organic~ m 
diesel analysis in 1 sample' 
Unidentified organics in diesel analyses for 2 wells* 
Toluene in 1 well; possible (unconfirmed) toluene 
in 1 other wellt 
Benzene in WL-12-01 and 12-02 
Ethylbenzene, xylenes, and gasoline in WL-12-02 

Note---Samples were analyzed for total fuel hydrocarbons ITF!-D. •Diesel analyses of both soil and groundwater 
samples showed the presence of organic species not matching the diesel pattern. tToluene result did not m~'€1 
confirmation criteria, indicating probable presence of compound other than toluene. 

six soil samples and three groundwater 
samples were collected at Site SS--12 and 
submitted for chemical analysis. Table 4--1 
lists the nature of the contaminants of 
concern, types of samples collected, and a 
sununaryofresults forSiteSS-12. Soil gas 
surveys were conducted at the site in No
vember 1992, and results were reported in 
the CDAP (Radian, 1993). 

Three ot the soil borings were com
pleted as monitor wells. The wells were 
installed in potential source areas to de
termine local groundwater flow direction 
and whether there has been a release to 
groundwater. Results of both the soil and 
groundwater analyses are summarized in 
TahiPs 4--2 and 4-3, res~tively. 

Table 4-2 
Concentrations of TFH A.nalytes 

in Site SS-12 Soils 
SWSOISME-

Extractable Fuel 
-~dl"IX'.albons (IJ.g/g) 

Depth Diesel Kerosene 
Location {ft) Result CRLl .Result CRU 
BH-12-01 U--2 ND (3.2) NV (6.)) 

B!l-12-02 0-? ND (3.1) 35 (6.1) 

BH-12-0'3 3-5 ND (3.1) ND lf>.2) 

BH 1.?-0<1 ].:0.-2 ND n.m ND to.m 

BH-12·05 o.::.-1 ND (3.2) ND lh.Sl 

BH-12-{lt; 2-4 3.Jc"" (2.9) ND i.JS) 

Not,--RL = R~>porting limit ND 'Not detected 
Refer to Chapter !l for '"<planation of footnote(s) 

Table 4-3 

--·--·-------~~~ons of~~FH Ai1alytes in 5itP ?S-12 G_r.?._~a~--·- ____ _ 
SW8015MP 

(iJ.g/l} 

Diesel 

Location Result (RLl 

WL.-12-01 ND (48\ 

\IVl. 12 02 mr~ (48) 

SWSOlSMP-Purgeable Fuel HydrOC<lJbons (iJ.g/L) 

Benz en<" fcthylbt>nzen~ 

Result (RL) Result (RL) 

04<JC~ 10.3) ND (0..1) 

ox• (OJ] '36( iOJ) 

r.a~oline 
··-·-··-

Result (1\ L) 

ND (50) 

r.7(f (5[)) 

Toluene --
Result CRLJ 

Xv!Pnes ltutall 

Result (KL) 
--------

O.ftf"' (0.3) Nfl 10 5) 

)Jr.B (0_1) 

WL-12-03 170'',. (4(l) ND 10.3) ND (0.3) ND (SOl ND (03) :-\D (ll5) 

Not<--RL =Reporting limit. ND =Not detected. Reier to Chapter 8 for explanation of footnote(s). 

'Ex=tr=ac::.:.ta::..:b;:_le:.._F:.._u:.:e::..l.:..:H:;..v.=dr:.:o:.::car=.::.bo.:;n:.::s _________ ~ .•. -----·-·---

4-2 

• 

• 

• 
---·------··---·-----
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Sectlon4 
Site SS-12-.JP-4 Fuel Line Spill Site 

4.3 Geology and Hydrogeology 
The subsurface conditions at Site SS-

12 were defined by direct sampling and 
observation of the drilling operations at 
the site. Drilling logs located in Appendix 
B provide a detailed description of site 
stratigraphy. 

To correlate and interpret site stratig
raphy, cross section A-A', presented in 
Figure 4-2, was constructed from drilling 
logs and water-level data for Site SS-12. 
Figure 4-1 shows the location of the cross 
section. Site stratigraphy consists prima
rily of clay and clayey sand. Silt and silty 
5and lenses, ranging in thickness from 4 to 
6 ft, are interbedded with the sand and 
clay in three of the four soil borings. This 
stratigraphy is typical of the alluvial, eo
lian, and playa deposil5 in the Tularosa 
Basm . 

Ground water occurs in clayey sand in 
a shallow unconfined aquifer approxi
mately 3 ft BGL. A three-point plot using 
March 1993 water-level data was calcu
lated todetenrunelocalgroundwaterflow 
direction and hydraulic gradient. Ground
warer flow at the site is to the east-south-

~"'"' 
~Sftl 

122 <···~ '"'~ rn Sl,oyS.Om' 

Investigation of Four Waste Sites 
Holloman Air Force Base, NM 

east toward Dillard Draw, as shown in 
Figure4-1. The magnitude of the hydrau
lic gradient is approximately 1.8 X 10-3 
A11 water-level measurements and calcu
lations are provided in Appendix B. 

4.4 Conclusions 
4.4.1 Presence or Absence of 

Contamination 
Soil 
As shown in Table 4-2, kerosene was 

detected in one soil sample from Site U-
12 (BH-12-02, 0-2-ft depth). Very low lev
els (just over reporting limit) of unidenti
fied organic compounds eluting in the 
diesel range were also detected in one soil 
sample from the 2-4-ft depth at BH -12-06. 
As discussed in Appendix A, unidenti
fied organic contaminants were detected 
at similar concentrations in laboratory 
blanks analyzed together with samples 
from Site LF-12. Therefore, the unidenti
fied species detected in the sample from 
BH-12-()6 are likely attributable to this 
low level laboratory contaminantion 
rather than to the presence of organic 
compounds in the sample itself. In both 
the field sample and the blank, the or
ganiccompounds detected were not iden-

o':':.(ui"""Ooll<m 10 

., '""'vt-1()41.1<1ff,)) 

Figure 4-2 Sit!" SS-12 Geologic Cross Section -- __________ ,,,.,_ ---
4-3 
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Table 1·1 
Summary of Analytical Results for IRP Site SS-.12 * 

~ :~';::~.;~u~:m~t·-

Acetone 31 J 50) I 330 {50) I ND 160 (50) f ND (50} I ND (50) 

Metbv lene Chloride 5.2 {5) 14.8 J (5) 13.5 J (5) 13.2 J (5) I ND (5) I 5.6 5) 

Total Recoverable Petroleum Hydrocarbons (m· 

TRPH (25) 127 (25} 136 (25) I ND (25 

"' Analyses performed by Missouri River Division, Corps of Engineers, Omaha Division Laboratory. 
() = Detection limit. 
ND ::o: Not detected. 

1 = Estimated concentration: anaJyte measured below the detection limit. 

1-3 June 1996 
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Table 4-43 

Concentrations of Inorganic Analytes in Site 20 Waste and Soil Samples 

Cadmium 2.5@ (0.91) ND (0.%) 1.6@ (0.97) ND (1.0) 1.4@ (0.95) 

Chromium 20 (1.8) 7.6@ (1.9) II (1.9) 4.2@ (2.0) 11 (1.9) 

Copper- 140 (3.6) ND (3.8) 98 (3.9) ND (4.0) ND 

Nickel 9.7@ (3.6) 6.4@ (3.8) 8.6@ (3.9) 4.5@ (4.0) 7.7@ 

~ 

I 
Silver 35 (1.8) ND {1.9) 15 (1.9) ND (2.0) ND (1.9) 

I 

N 
0 Zinc 180 (3.6) !8@ (3.8) 200 (3.9) 15@ {4.0) 34 
0 

SW7060 ·Arsenic (mglkg) 2.2@ (1.5) ND (1.7) 2.3@ (1.6) 2.4@ (1.7) ND (1.7) 

SW7421 . Lead (mg!kg) 48 (2.8) 1.7 (0.33) 34 (3.0) 1.3@ (0.32) 5.4 (0.32) 

SW7471 . Mercury (mglk~) 1.7 (0.056) ND (0.060) 2.5 (0.060) ND (0.060) ND (0.060) 

SW7740 · Selenium (mglkg) 0.86@ (0.46) ND (0.54) 0.67@ (0.50) ND (0.54) ND (0.53) 

NOTE: Table presents only constiluents delecled in soil at this site. 
@ = Measured result is less than five times the detection limit. 
ND =- Not Detected, a! the reponed detection limit. 
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Table 4-44 

Concentrations of Organic Analytes in Site 20 Waste and Soil Samples 

SW8080 - Organochlorine Pesticides and PCBs (ug/kg) 

4,4'-DDE 52 X (6.2) ND (0.68) ND (130) ND (0.68) I NO 

Aldrin 32 X {6.2) ND (0.68) ND (130) NO (0.68) NO (67) 

Endosulfan J[ NO (19) ND (2.0) NO (390) ND (2.0) 430X@ 

Endrin Aldehyde 41!X@ (12) ND (1.4) NO (260) NO (1.4) NO 

-t::>-

II 
Heptachlor epoxide 18X@ (6.2) ND (0.68) NO (130) NO (0.68) 5000 X 

I 
N 
0 PCB-1254 990C (120) ND (14) 2200 J (2600) NO (14) 4800 C@ 

gamma-BHC 24C@ (6.2) NO (0.68) ND (130) NO (0.68) NO (67) 

SW8150 - Chlorinated Herbicides (pg/kg) 

Dicamba ND (17) ND {18) NO (18) NO (18) 220 (18) 

SW8240 - Volatile Organics (pglkg) 

Bem:ene ND (120) ND (140) ND (130) ND (140) 6.8J (130) 

Methylene chloride 480B@ (!20) 760 B (140) 5708@ (130) 450B@ (140) 320 B@ 

Toluene 3SJB (120) 19 JB (140} 11 JB (130) 12JB (140) 45 JB (130} 

Xylenes I ND (120) ND (140) NO (130) NO (140) 251 

SW8240 - Volatile 

Octanal I NO 0 I ND 0 I ND () I NO 0 I 180 0 

NOTE: Table presents only constituents detected in soil at this site. 
X = SW8080--Presence of analyte confirmed by second column analysis, but quantitation was not confirmed; ND = Not Detected, at the reported detection limit; 
@ = Measured result is less than five times the detection limit; C = Presence and quantitation of analyte confirmed by second column analysis; J = Detected below the 
detection limit; B = Analyte detected in laboratory blank analysis, no blank subtraction performed; TIC = Tentatively identified compound. 



Table 4-45 

Soil Analytes Detected Above Risk-Bas.ed 
Action Levels at Site 20 

Lead SB-20-01 48 

Lead SB-20-02 34 

PCB-1254 SB-20-01 0.99 c 
PCB-1254 SB-20-02 2.2 J 

PCB-1254 SB-20-03 4.8 C@ 

Note: Result uni!S were changed to match action ltvel units for thi$ table. 

X = SW8080-Prcsence of analyte confirmed by =nd column analysis, but quantitation was not confirmed. 
C • PTeS~ence and quantitation of analyte confirmed by second column analysis. 
1 • Detected below the: detection limit. 
@ = Measured result is less tban five times the detection limit. 
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I DRILLING LOG HOU HO. § 

SB-20-01 
I. COIIP.tlil MAllE RADIAN CORPORATION jZ· DR!WNGsu~ SOUTHWEST ENG INC Sll£rT I 

ot 1 SimS 

I 
1 I'I!O.ICTHOLLOMAN AFB RI/FS FOR 29 SITES ~. LOCATJOH 20 
5. !WI: cr DRUER ART VALTIERRA I. MAI«JTACMI:R'S OESlCIIATJOH or OW. HOLLOW-STEM AUGER 

I 
7. SiltS All> TYPI:S Cf DR!UJNG BOREHOLE OIA ; 7.5' 1. HOU I.OCATIOH 66537 4.56(Y), 545686.32(X) ANil SAIIPUIIG EQUPIIEIII 

'· SVRrAtt El!YATlOH 4042.78 • 
10. ~11 STIJ!Tll) 1 1 SEP 91 I 11. ~Tt WofliltD 11 SEP 91 

I f2, ()II!.IIUIJtM Tli!WI£SS 1$. DfnH GROUNDWAltR tHCOUNIU£ll 

13. IID'T1f DRIU!D INTO ROt~ 16. DIJ'TH TO WATER AHO £lAPSEil nWE AFT(R I>P:WNG COIII'IITID 

I 
14. lOTjL llEP1ll Cf HOU 4 • O ft. 17. Oll£R 'IATU l£'/£1. ll4SUII£11EKIS (SPECIFY) 

I 8. C£01[ CltiiC.U. $.1111'US OISTUlll£0 I UNDISTURBED I"· tOTAL lliii81J! cr toRt aoxEs 

I 
20. ~ r011 c~ WJ.YSIS VOC II:T4LS ono (SPECifY) OTI£R (SPECIFY) I OTl£11 (SPt:Cift) 121. 10T4l CORf I RtCOYt~Y 

% 

u. O£POSilKllt or HOU IIACKflLUD IIONITDRIHG 'WEU. OIIU (SPt:Cift) 23. SIGHAl\JR£ Or tiSPECTOR 

I 
GROUT TAC 

f1tlO SCREENING G[OT( tH SAII'lE NlALYllC.II. BLOW 
DUrlt ll(SCRIP110M or IIAIERW.S RESULTS OR CORE BOX NO. SAIIPI! NO. COUJ(TS R!llloR!(S(RtCOVERY 

• b c d • f g h 

• 
I 

! l I :1 - FILl: to 0,4 ~·! comr/':):d o1 s(r TL) modorol 1,3,2,3 2.0/2.0 ft -- orono~ pink 5YR 8 4 , soft. lolL -.. : WASTE grit: moderoft brown (SYR 4/4), 91JULH020 -
'• . .. -001 

>-

. ·~. ~ J 1- dry, soft, well grod•d. -= SILT: toyer 0. 7 to 1.3 It then f: •.ll' WASTE to 1.9 fl. then . ~-.. = f: 
~·~r+ 2 -

= 
SILT: moderate orange pink {5YR 8/4), 91 JULH020 1,4,,,5 2.0/2.0 ft 

= ~~~ soft, non-plastic, slightly moist. (ldL) -002 

:. -
# ~ •• -.. 3-:: ~ 

SILTY SAND: light brown {SYR 6/<1), •oil, r--moist, poorly groded. (Sid) f: -

I 
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DRILLING LOG HOI! l«l. 
SB-20-02 

I. COWP.UIT llijj[ RADIAN CORPORATION ,2. DRIWNG stiSCONlWOR SOUTHWEST ENG INC SllaT I 
or 1 SHIITS 

J. PROJtcrHOLLOMAN AFB RI/FS FOR 29 SITES t LOCAOON 20 
~- N.llo£ or DR!UIR ART VALTIERRA i. IWI.IFACT~m'S oESK>NAllOH or ow. HOLLOW-STEM AUGER 
7. SiltS l.ll.l Tl1'(S Of DRIWNG BOREHOLE DIA.: 7.5' a. HOlE LOCAT!OM 665397.04(Y), 545673.24(X) AND s.IIIPUIG £0\MPIIEIIT 

'· st!Rr.lCr !UVAT!OM 4042.90 
to. DATE srmro 

1 1 SEP 9 1 I''· DATr COII'U1l:D 1 1 SEP 91 
12. O'IUdli.IROU TIIOOI:SS 15. IVTH GROUMOWA'!DI ENCOI.INTIJ!£l) 

IJ. OCPT~ DRIUIO IIIlO ROCK 16. OO'TH TO lfATIJI AND £lAPSED 1111[ ArTrR DRIUJNG Ctllll'l£ltD 

14. TOTAl. Dti'Tii Of HOlE 2 • 0 ft. 17. OTI£R 'rATER u:vtl lltiSURDIOITS (SPECifY) 

11. (;[OTt~ s.IIIPUS OISMili:D I UNDISl\IIIB£0 I''· TOTAl. NUWili:R or CORE BOXES 

20. SI.IIPUS FOR CHEW(.IL AIW.YSIS voc IVAI.S onn (SI'I:crtl OT!£R (SPEClrT) 1 onn (SPtCJrt) 121. TOTAl COR( 

I ru:ovrn x 

1Z. OCP05Jll()fl Of HOLt II.ICKnuro WONffORii«; 'rtll. onn (SPtCJrtl 23. SIGHJ.T1JII[ OF INSPECTOR 

GROUT lAC 
Fltl.O S(R{[NI~ G(OI[~ SAlf'U ANALmt.ll. DIDW 

DU'lli ll£SCRIPIION OF IIATERlm RESUlTS OR COR£ BOX NO. SAIIPU NO. COIIN1S ROU.IIKS(RtCOvt:RY 

• b c d • f ~ h 

, .... f,· - rll.l. & WASTE; mix•d Joy•<> 91JULH020 2,4,5,6 2.0/2.0 fJ 
- rtll, sill; llghl brown (SYI'I 6/4) -oo:s 

" ~. - WAST£ grit: moderalt brown (5YR 4/4) 
'• -·· 1-= to I .3 then 

.. I -

IIilli : SANDY SIL1: li;ht browl' --~SYR 6/-4), soft, 
moist, non-plastic, gypsum mottling. (Ml) 91JULH020 - -00'1 TOot 2.0 II 
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DRILLING LOG H\lll *1. ~ 
SB-20-03 1: 

I. COIIP.IIIY N.IIIE RADIAN CORPORATION 12' ORIWliG SIJBCOIIruCTOR s 0 u T H wEsT ENG INC SHEil I 
OF 2 roTS 

I 
3' PIIOJ[ttHOLLOMAN AFB RI/FS FOR 29 SITES 4. LDCATIOM 20 
5. IW[ Of DRIUIR ART VALTIERRA 6. V.u«JTACTIIID'S O!SGU'IlON OF DU.l HOLLOW-STEM AUGER 

I 
7. SiltS All) mt:S Of DRIWMG BOREHOLE DIA.: 7.5 8. HOlE LDCA'IlON 665441.28(Y), 545643.53(X) ANII SAVPUHG ECIUPIIlNT 

9. SIJllfAC£ n.tVATION 4042.15 
10. DATE ST.II!TED 11 SEP 91 lll. D.\TE CUII\DED 11 SEP 91 

I 12. OYD&UR!l:N THICKIIESS 1 ~. llPTH GROIJHDWAID DICOUNTERED 7.5 ft bgl 
1!. llPTM DIIIUID llr.O ROCK 16. ll:Pilt TO WA'l[R AMD EW'SEO TillE AmR DRIUJNG COWPI.IT(Il 

I 
14. TOTAl llfJ'1lt Of HOI.! 11.0 ft. 17. 0110 WAltR IMl. llllSURJJIOOS {SPECifY) 

18. lli:OTECitfiCAJ. So\WPUS DISIUUllll I UNDISlWIED lit. TOT.ll IJJIIBCR Of CORE BOXES 

20. S.lVPilS rat CH£111C4l llttl YSIS voc WEI .US OII£R (SPECirf} OTill! (SPECfY) I Oll£R (SPECIN) 121 TOTAL. COil£ 

I I 
I!ECOYERY 

% 

22. IVO$ITIOH Of HOU BAOCRlllD WOHITORiliG W{LI. OII£R (SPECirf) 23. SICIIAnM: OF tciPECTOR 

I 
GROUT TAC 

REI.D SCR£EMIHG CEOTECII SAII'I.E All.ll\'TlCAl 9WW 
ll:Pll1 DE.SCRIPIION Of WAlERIALS RESIILTS OR CORE SOX NO. SAWPI.E NO. COWlS R[liiRI(S/RECOV!RY 

• b c d • I v h 

I 

- SILTY SAND: light brown (5YR 6/4), soft, 1.1,2,1 2.0/2.0 11 = .. :l - mol•'· fin• groln•d. (Siol) 
~ 4 ·: •• 

- -
· .•.. ,_. ,_ W-'STE: composed of hcol mosus, 91JUUi020 sample compositec =-

. ~ . - tompol"' applic:ators, block-gf'ey wo;x~y -a as from 0.9 fl to 7.5 ;:.: - balls, minor slil. . ~ - fl ~ .. - ··~ .~· - I-. ' 2-: WASTE: black (HI), woxy sludg•. obundonl o.o.o.o 2.0/2.0 II t:-

I 
. .-~ .. - - hair, toothpaste cop . = . ·•' - VOAs sample .. 3-= -r. .. eollect•d from 2.0 =-.. - rt to 4.0 It . · ... · . ., - ~ -

I 
.. \."• 4-= I-

.. -~ ... ;. - WASTE: block (HI) sludge to -4.4 II, then 0,0,0,5 2.0/2.0 ft ~ 
:,) -~ -~ - SILTY SLUDGE: medium grey (N I) to 4.9 ft 

-- -
~-. ·.;. 5-= SLUDGE: black (Nl) to 5.4 ft, !hen =-

I ttD 
- --
- SILTY SAND: light brow, -~SYR 6(~), wet, -. - sell, line grained, gypsum crystals. {51.4) =-·· .. 6--: WASTE: !>lack sand, sludge lo 6.5 ft, ?,?,2,2 2.0/2.0 11 r .. = gr•y sond to 7.4 ft, then block. 1-.. I--

I 
I 
I , 

7 -,. ·: wet sandy sludge. 

\7 
-... '-: = .. .. . . . . - ..... 

··· .... .. - wator at 7.5 II bgl r=-.. a-= .... . ·.~ ~· - r-
1-

.. .. - 1-. . 
9-= f=-

SILTY SAND: light brown (SYR 6/ 4), soft, 1.2.2,2 2.0/2.0 f1 1-.. - saturahd, fine grained. (St.l) ouhide of SS ~ -.. = covered wtth waste . . .. I-

I PROJ!CT HOLLOMAN AFB RI/FS FOR 29 SITES H\lll NO. SB-20-03 
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HTW DRILLING LOG 
i I CO~!PANY NA~IC j2 DRILliNG CONTRACTOR 

! I!ULL SO 

SS12-0P 
lstn:n 1 
OF !..-SHEETS : Bhate Environmental Associates, Inc. I ESN 

t·:;-PR<JJE(: I -. - ---- . .... .. ------ -- ·--·-:--'---,~:-.-:-l-.::OC-.::_c:-A:::T:-::10:::-N:-, -----------------------

::celerated Corrective Measures, Holloman AFB, NM SS-12 Northeast Fuel Line Spill Site, HAFB, NM 
--------' 

i 
NAME Of ORJI.I.F.R 

1 Chad Grubbs 
6. MANUFAcnJRER'S DESIGNATION OF DRILL 

Power Pr9be 9600 Pro 

I. 7 S17.F$ &: TYPF.S OF I>Rll. UN<I 2114-inch oo. s~ rOd8 5-fllengh 8 HOLE LOCA 1'10N •'I' 'J• ~~-.( 1.' 1 •kJt.<:. 

i 
j 

i 

& SA:O.WUNG f:.(ltrtr'\.tP.\·r r------'---'---'--'-~-----~ North E-t 
1 112-inel1 00 PVC plAstic On.,. S,ft 10111Jth ..., 

f-------------------~ 
9. SURFACE ELEVATION (ft NGVD\ 

10 OA'r£ STARTED I' 1 DATE COMPLF:TED 
r---~-------1 b · 1 · l /.. I· 1 

I 

' I 
i 
I 

i i 1 OVER!ll!RDIS TII1CKN!'SS 
; NA 

IS DEPTH GROUNDWATER ENCOU};Tf:RED ( --------·-----, 

'13 DEPT II DRII I.E[) INTO ROC.:K 

iNA 
IIJ. TOTAL DI!PTII OF IIOU: ' 

lr .. \, r \ 

· 18 GEOTI'CilNIC-\1 qMPI.F.~ 
I 

L 
SA:.lPI.E.'i FOR C'fiEMIC.-\L 
:\!'-l,\1.~ SIS 

·~,!;,.., 
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---i 
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~~·:,I'·. 1 l ~ ,. 

16 DEPTH TO WATER A:'\0 ELAPSED TIME :\FTER !1RIU.I'\tl (0~1Pl.t:TED 1 
/ ..... 

I ,.. ...... 

II OTHER WATER LEVEL MEASUREMENTS (SPECIFY) 

f._l // 
I 

1 

L':-!DISTURBED 

1

,9. TOTAL ~UMBER OFC(,)rBOXES . ,.,(. I 

I 
I 
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'~" I I 
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~ .. 
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1 Accelerated Corrective Measures, Holloman AFB, NM 
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·-·r------
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I ' l 
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3 :-1.. .. ··( --·· ~ \ - ::, <"'\ ... -~ 

-j ···• I . I ... 
i ·..,.j ( ' I _j 

\ I I ...., 
l -~ 

; 

~·· I 

... I \· \· ·' \-

I I 
I i ·" ·. I . I '• ~ \ ., 

' \ I 
-~ I I 

--j ' I 
! 

·~ ; . I 
. . . r .- .,,. '·'· ;-'~ 

=J I I 
' 

=1 .. ~ \' ' ' 
I --J 

-1 
-' 

I 

:J 

I 
i __ , 

-' 

--< 
-, 

)· f ' 

I 1 
-, I- ., - I I 

I 

! --j i 
I 

~ 

_j 
j 
..J 

i I __j 
i •' I -, \ ')', i' . \ I .. , I 

_.J 

I ' 
_j 

------:.-"'-· 
_j -- I j ( 

' 
: . ,. 

I I _j I 

I 
I ! 

J ! : 

·--:j 
j 

=i 
----:] 

'-- l___ l_ ___ ·---r=-::-:-::::-=-- ____ __.__ __ --J.,.l __ --l. __ ,j_ l 
! PROJECT -- I HOLE :\() 

I Accelerated Corrective Measures, Holloman AFB, NM SS12-DP ·, .' 

L 
I r 
'
I 

;-
~ 

I-

E 

l-

I 

t_-

i __ 



HTW DRILLING LOG 
d!(lU: ~0 

SS12-DP 

CO:'>.IP \NY XA~IE i2 DRILLING CONTRACTOR t-::1 S-:-:-IH=T"'".r-
1
----j 

'ur lA~HEn-; ,,'*'~~I-Ja.0te1_E-,~r~~i~onment~~~~_?.Ci~tes, Inc. . __ _ ___ 1 ESN 
, --~----~~4~_~L~OC~A~T~l0~~~.------

~Accelerated Corrective Measures, Holloman AFB, NM SS~12 Northeast Fuel Line Spill Site, HAFB, NM 
:-!AM F. OF ORILLFR 

!Chad Grubbs 
6. MANUFACJ1JRER'S OES!GNAT10:-; 01' DRILL 

Power Probe 9600 Pro 
z· ~- ,-.( ' I' ,. I 4 ~·f"', (' 

~ • • .• ,. :'" •. {4 , .. { • · \. •.• I II . • 

: 1 Sllf_S & TYPF.S Of' lliULUNli! 2 114-ineh oo steal rods 5-lllengh '8. HOLE tOCA liON 

1 
& SA:'>.Il'I.INfi li.QIJIP\IE:-:·r l' •12·"""'<:mi>vcp ......... ,&-n~·· North East 

j18 GWTF.CHNW ·\I S.-\MPI.FS 
' .,. , __ , 
; ~o) SA,\lPI._E~ fOR Cl!f.:>IIC\l 

-\:"'AU S1'> 

~~ ------~----~~~--------~9~_~SU~Rf~A~C~E~EL~EV~A~'f~IO~N~-~(f~L~N~G-:-:-V~D-l----------------------~ 
~,--------------------------~ 

.· ' I UNDISTURBED 119 TOTAL NUMBER 0Fl~Q~5 ' ..,_', , : 

voc ! \1ETi\lS OTHER (SPECIFY) OTHER (SPECIFY) I OTHER (SI'ECJFYI F I HllAL . 

DISnJRBED 

I .,..-, -------i- , -b CORER[(: 
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ACCELERATED CORRECTIVE MEASURES 

COMPLETION REPORT 

Appendix B-2 

SITES SS-12 AND OT-20 

HOLLOMAN AFB, NM 

ACM Drilling Logs and Monitoring Well Construction Diagrams 

Bhate, June- August 2007 
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HTW DRILLING LOG 
1 COMP\1\Y ~A\1! 

: Bhate E~viron~-e:~t~]_ ~ssc:~ia:_es, Inc. 
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\ 2 DR! LUNG CONTRACTOR 

JESN 
~~LOCATIO:\ 

'l!tll.F 1\t> 

OT20-DP0 ( 
-----,SIIEF~r~1-~-~ 

or ~ir.ns 

\ccelerated Corrective Measures, Holloman AFB, NM ; OT-20 Sewage Lagoons Disposal Trenches, HAFB, NM 
NA:O.IF Of DRILl FR 6_ MANUFACTURER'S DESIGNA 110:\ OF DRILL 

1 Chad Grubbs Power Probe 9600 Pro 
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HTW DRILLING LOG 
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~.-)I J A-J:::: 
-J.:::Jr .,.-\ __, 
Environmental Engineers and Scientists WELL CONSTRUCTION DIAGRAM (Flush Mount) 

SITE: ...:O:..:T_;-2:..:0;__ ______________ WELUBORING 10: OT20-MW01/0T20-DP04 

PROJECT NAME: Accelerated Corrective Measures, HAFB. NM DRILLING METHOD: Direct Push Technology 

PROJECT NO./PHASE: 905036103 11 DATE(S): 

DRILLING CONTRACTOR: ESN SURVEYOR: 

DRILLER: .:;C~ha:;;.;d:..:G::;ru.;;.b:;;.;b;.;;s ____________ NORTHING (NAD 83): 

GEOLOGIST: Jim Moore EASTING (NAD 83): 

NOT TO SCALE 

Surface Elevation (NAVD 88): 

Castng Elevation (NAVD 88): 

Borehole Diameter (in): 

Well Casing Diameter (in): 

DEPTH TO WATER 

Dunng Drilling: 

Date 
Pre Development' 

Date 
Post Development: 

Date 

Top of Secondary Filter Pack: 

Top of Ftl!er Pack, 

Top of Screen: 

Bottom of Screen: 

Bottom of Well: 

3.25 inch 

1.0 inch 

Bottom of Filter Pack:---------

Borehole Depth, 

Comments: 

HAFB Well Construction Diagram 

PROTECTIVE CASING 

flush mount with bolted cover 

6.5 inch diameter 

1ft 

1,5 ft diameter circular pad 

Type: Concrete 

WELL CASING (RISER) 
Manufacturer. .:E;;.;.M;;.;I ___________ _ 

Type/Material: _P...;V...:C:....S;;..c;.;..h_4...:0 ________ _ 

Diameter (in): .:1:..:-i::.:n;:;ch.;_ _________ _ 

Connectlon: .:fl:.::u;:;shc.:...::.lh;;..re:.:a:..:d:..:e:.::d _______ _ 

WELL SCREEN 

Manufacturer: .;G:.:e:.:o:r:P.:..:'o:.:b:.:ec.:/E:.:M;.:.I~-------
Type/Material: .:P..:;r.;.e--"p.::a.:;.ck..;_:_PV..:..C.;::._ _______ _ 
Slot Size (in): ..;;.0.:..:.0;.;1..:.0..:.·in..:.c..:.h __________ _ 

Slot Type: Continuous Factory Slot 

Connection: ..;;fl.::us;:;h.:..t::.h::.:re:..:ac:d.::ed.;::._ ________ _ 

ANNULAR SEAL 

Type: CemenVbentonite 

Manufacturer: 

Mud Scale: 

Installation: Toemie 

Volume: 

Hydration Time:--------------

SECONDARY FILTER PACK 

Manufacturer. ..:E:;.n..:.v·"'-,ro;..:p...:.lu_,g<---------
Product Name: Granular Bentomte 

Size: ...c1.:..:/2:;.·;.:..in.::ch;..:...;:.c..;;.hi""ps=---------
Volume (ft3): 

Installation: Tremie 

PRIMARY FILTER PACK 

Manufacturer: _G_e_o.:..p_ro_b_e_IE_M_I _______ _ 

Product Name: _P_re_---"p_a_ck _________ _ 

Size: 10/20 Colorado Silica Sand 

Volume (ft3): 

Installation: Tremie Gravity 

SUMP/END CAP 
Type: ..:..P_V_C _________ _ 

Length- 0 25-inch 

BACKFILL MATERIAL 

Type: 

Volume: 

Pressure 

5/3112007 



~ - )' J ,,-r:::: ..... 1..!::.Jr..,.-\ __, 
Environmental Engineers and Scientists WELL CONSTRUCTION DIAGRAM (Flush Mount) 
SITE: OT20-MW02/0T20-0P05 ..::O:...:T...:-2:.:0~--------------WELUBORING ID: 
PROJECT NAME: Accelerated Corrective Measures, HAFB. NM DRILLING METHOD: 

PROJECT NO,/PHASE: ..:9.:.05:...:0:.;:3.:.6.;.;1-.:..03:.;.·.:..11:.__ ________ DATE(S): 

DRILLING CONTRACTOR: ESN SURVEYOR: 
(- _) 1 

Direct Push Technology 

DRILLER: Chad Grubbs NORTHING (NAD 83): 

GEOLOGIST: Jim Moore EASTING (NAD 83): 

NOT TO SCALE 

Surface Elevalion (NAVD 88): 

Casing Elevatron (NAVD 88): 

Borehole D1ameter (in): 

Well Casmg Diameter (in): 

DEPTH TO WATER 

During Drilling: 

Date 

Pre Development· 

Date 

Post Development: 

Date 

Top of Secondary Filler Pack: 

Top or Frlter Pack: 

Top of Screen: 

Bottom of Screen. 

Bottom of Well: 

3.25 inch 

1.0 inch 

/ li 

I i 

Bottom of Filter Pack· ____ ...:.;:_:__, __ 

Borehole Depth 

Comments: 

HAFB Well Construction Diagram 

.; 

.· 

PROTECTIVE CASING 

flush mount with bolted cover 

6.5 inch diameter 

1ft 

1.5 ft diameter circular pad 
Type: Concrete 

WELL CASING (RISER) 

Manufacturer: .:E::.:M.:.:I ___________ _ 

Type/Material: .:.P...;V:..;:C:..;S::.:c::;.h:_4.:.:0:__ _______ _ 

Diameter (in): -'1'-'-i-=n.:.ch.:,_ _________ _ 

Connection: ..:f;.:;lu.:.sh;:..::lh.::.te.:.a::.;d:.:ec:d'---------

WELL SCREEN 

Manufacturer: ...;G:.;e:.:o;.,;Pc..:ro:.;b;.:ec..:/E::;M.;;.;...I --------
Type/Material: ""P""re;;;..-.~;;P.:.ac.:;k.;.;P:...;V.;.;C.::_ _______ _ 

Slot Size (in). ..;0.;.;.0:...;1..;0...:-i:...;nc.;.;h.;;.;... ________ _ 

Slot Type: Continuous Factory Slot 
Connection: flush threaded 

ANNULAR SEAL 

Type: Cement/bentonite 

Manufacturer: .)I;).\ I:.;;·-~·.;..' -·-'·c!.' ..::;,· • ._· -""--'-'---;_;_-

Mud Scale: 

Installation: Tremie 
Volume. 

Hydrahon Time:------------

SECONDARY FILTER PACK 

Manufacturer; ..:E::.n!.!v::.iro::lp!:.:l::;ug!L. _________ _ 

Product Name: Granular Bentonite 

Size: 

Volume (ft3): 

lnslallation: 

1/2-inch chips 

Tremie 

PRIMARY FILTER PACK 

Manufacturer: ..:G::.:e::.::O:t:P::.:ro::.::b:::e::.;IE::.:M.::.:..I --------
Product Name: .:.P.:.r.::.e·.::.P:.:a:::.;ck:;_ ________ _ 

Size: 10120 Colorado S11ica Sand 

Volume (fl3): 

Installation: Tremie Grav1ty 

SUMP/END CAP 
Type: _:_P_::VC:::__ ________ _ 

Length: 0 25-inch 

BACKFILL MATERIAL 

Type: 

Volume: 

Pressuoe 

5/31/2007 



·- -~· J ,,-r ....... :-'i..!::Jr .--\ .:::::. 
Environmental Engineers and Scientists WELL CONSTRUCTION DIAGRAM (Flush Mount) 

SITE: _O...;T_-2_0 _______________ WELL/BORING 10: OT20-MW03/0T20-DP06 

PROJECT NAME: Accelerated Corrective Measures, HAFB, NM DRILLING METHOD: 

PROJECT NO.!PHASE: 9050361.03.11 DATE(S): 

DRILLING CONTRACTOR: ESN SURVEYOR: 

DRILLER: _C_ha_d_G_r_ub"-b_s ____________ NORTHING (NAD 83): 

GEOLOGIST: Jim Moore EASTING (NAD 83): 

PROTECTIVE CASING 

NOT TO SCALE 

/

Type: 

Dimensions: 

Length: 

flush mount with bolted cover 

6. 5 inch diameter 

1 It 

Surface Elevation (NAVD 88): 
Surface 
~ 

Casing Elevation (NAVD 88): 

Borehole Diameter (in). 

Well Casing Diameter (in): 

DEPTH TO WATER 

During Drilling: 

Date 

Pre Development: 

Date 

Post Development: 

Date 

Top of Secondary Filter Pack: 

Top of Filler Pack: 

Top of Screen: 

3.25 inch 

1.0 inch 

I· V 

Bottom of Screen· { L{ • l.....-
Bottom of Well { t{ •. ~ 
Bottom of Filter Pack: __ --~.[_3_-'-''--"..,."---

l S • D {-\-- h7 f------------Borehole Depth. 

Comments: 

HAFB Well Construction Diagram 

1.5 It diameter circular pad 

Type: Concrete 

WELL CASING (RISE~) 
Manufacturer: ..:;E:;.M;;.:I ___________ _ 

TypeJMaterlal: .:P..:V:.:C:..:::S;:;ch.:_4;;.0::_ _______ _ 
Diameter (in): ..;1..;-i:.;;nc="h;_ _________ _ 

Connection: .cll.::.us:.oh.;..t;.;..h.;..;re;.;:a;...d_e_d ---------

WELL SCREEN 

Manufacturer: 

Type/Material: 

Slot Sile (in): 

Slol Type: 

Connection: 

Geoprobe/EMI 

Pre-pack PVC 

0.010-lnch 

Continuous 

flush threaded 

ANNULAR SEAL 

Type: Cementfbentonite 

Manufacturer: 

Mud Scale 

Factorv Slot 

Installation: Tremie Pressure 

Volume: 

Hydration Time:------------

SECONDARY FILTER PACK 

Manufacturer: .:E:;.n:.:v;;.iro::!p::.:.lu::.:g,__ ________ _ 

Product Name: Granular Bentonite 

Size. _:1~12:.:;-.::.in:::c!.!.h.:::c:.::hi~ps;:__ _______ _ 

Volume (ft3): 

Installation: Trem1e 

PRIMARY FILTER PACK 

Manufacturer: ...:G::.:e::.:o:.t:p.:..:ro::.:b:.:e;..:/E:;.M;;;I~-------
Product Name: .:_P.:;re::.·!:Pa:;::c::;_k;.._. _____ -:-----

1 0/20 Colorado Silica Sand Size: 

Volume (ft3): 

Installation: Tremie 

SUMP/END CAP 
Type: .:_P_:V.::.C __________ _ 

Length: 0.25-inch 

BACKFILL MATERIAL 

Type: 

Volume: 

5/31/2007 



Bhate Environmental Associates 

Project/Phase: 

Location: 

Client 

Drilling Contractor: 

Driller· 

Geologist 

NOT TO SCALE 

-'-.4-'-'· L::;.;·_'"~l-.J/:,.__q~O:...:S=-"=-~..:=::=:;_j/L.:.~t>-=3=--=-•.....:1-~./ __ weHIBoring No.: 

""''· ... ~_--'-'=2>.:_;.=' :;_~ ______________ Drilling Method: 

--r~F~~--;-----------Date(s): 
~..._..,_.:;:__,_~.;;-::;;..;;-::F....:.:~------ Northing (NAD 83): 

~"""''"+"'.._.."'+-__,__..,.:,---------- Easting (NAD 83): 
·<:..K.. Bhate Project#: 

Protective Casing 
- ,, T.. ' 

Type: I .tY C• dt .__ ·., , . ...._ 
Dimensions: iN 
Length: -;/,...,---------

Top of Casing Elevation 

Borehole Diameter (In): 
/ . 

Well Casing Diameter (in)· 

Depth to Water (ft) 

During Dnlling: 

Date 

Pre Development 

Date 

Post Development· 

Date 

r I I~·, ' ' ( .• , rJ.I. 
-::. .. '/~1 !' .. -; 
• ..' ._ (.. ~I~ 

ft:. }(''/,,., 

Top of Benton1te Seal· ______ _ 

Top of Filler Pack 

Top of Screen: 

Bottom of Screen 

Bottom of Well. 

Borehole Depth: 

Comments: 

,•; 
I ", 

Well Casing (riser) 

Manufacturer 

Type/Material: 

Diameter (in): I < 

Connection: :. ! l ,, 1t_ ~ ' • ~ '(: \.-- ( 

Well Screen 

Manufacturer 

Type/Material: 

Slot Size (in): 

Slot Type: 

Connection. 

Annular Seal 

Type: 

Installation: 

Bentonite Seal 

( ' { f[ 
Continuous l'actori Slot 

I . 

Gravity Tremie Pressure 

Manufacturer: -.:J:......:.;:...r ---'--'--'---"-' -i; __ _ 

Type: -p~rets 

lnstallat'lon: 

Volume: 

6:rn Lifts 

Tremie 

Slurry 

GI<IVity. 

·. Pressure 

Hydration Time:----------

Filter Pack Material 

Manufacturer: 

Product Name 

Size 

Volume (ft3): 

. 'r. v ;. ·, 
/•I

.I '1 

:o {i ~· 

Installation: Tremie 

Sump/End Cap 

Type: 

Length 

Backfill Material 

Type: 

Volume: 

( 

( Gravtty 



ACCELERATED CORRECTIVE MEASURES 

COMPLETION REPORT 

APPENDIX C 

SITES SS-12 AND OT -20 
HOLLOl'VIAN AFB, NJ\1: 

FIELD SAMPLING DOCUMENTATION 

Bhate Project No.: 9050361 April2008 -Revision No. 00 Appendix C 



MONITORING WELL SAMPLE COLLECTION FORM 

-- .... ~~ h'i\'"·r'-~~~,t;.;\;J,.d tn~ronmentat Enginee~ .. andScientist 
Page 1 of ----1 

LOCATION Site: SS-12 Location ID: WL. • 
. ProJect Name: ACM • HAFB Pro1ect No./Phase: ,9050361/03:{)9 

Pump TyPiiJID#: ,C,.§.Jilllllt.;ll 

f'l 
TubingTypelbiameter (in): 

(A) lnltlai..DeR!hlo'l\later(ftBTOC): S: 3(J 
WELLINFO j<BJTotaiWeiiDepth(ftBTOCJ: 15. YO 

C)Wate~.Column.Thli:kness (ft) (B-A): 

D) Well Volume (gal) (C x E): 

CASING Riseer/Well Casin Inner Diameter (in) 

INFO . (D) Casing Volume Multiplier(galllin ft) 

DATE 
(mniddyy) 

laoo1-•G.~. 

Water 
TIME 1 Lever 

(24Hr) (BTO~) 
.... -

wartJ:.•j,fJS;!J(j" 
,_f1'f'O I -~.3~ 
~r1J5t!J' .1· · 5:, ~VJ. 
ro~j__J.f. ?·tt 
.()76 Lr. ?a 

Colorimeter Results 

Time Analyte Dllution 

·Sample:.nme 

.JQ&G 

Volume 
Removed 

.!IDJ.JY 

u 
.(1E7() 

tdtrJE(j_ 
,-(X)CJ 

IY{J)U 

Result 

I : , ~anl~teJdentffieauon 

0.50 

0.02 

Pumping 
Rate 

(mLpm) 

II)() 
liD 

'fb_r] 
/00 
/(J{) 

Units 

{;t)£;..,.;.;;;. f.':J.• ... e.t .J ;~tt- I -;147, -M-rD 
Conversions I Staoiiiz'iition Ci-lteria ' 

1 
' 

-+/-'rio +I- 0.2 

+/-0.1 +!- 10 

Cond +I- 25 +/- 10 

HAFBWell Sampling Forms.xls 

Water Quality Meter/ID#: ff .,.,.J,It t/~ :> 
Other EguipmentJID# {)tfov ~/«) 
Other EouipmentiiD#: 

Casing: Type t'JC - 01 '• 
(E) Casing Volume Multiplier (gal/lin ft): 

Screen Length (lin ft): 

Screen Info: Type: 

1.00 

0.04 

Temp 

(C) 

1.50 

0.10 

pH 

2.()0 

0.16 

Cond .. 
(mSfcm) 

Diam.(in) 

Size: 

3'00 

0;38 

Dissolved 
Oxygiln 
(ing/l) 

4.00 I 0.65 

PID TypeltD#: -

Dei:on Method: U~ {/~'f#X 
PEE Level: <.'£) C 8 

Weather: 5vh';vq_~(}_0_ 
Background PIO (ppm):/ 

Breathing Zone?ID (ppm): 

Weli.Opening PID (ppm): 

5,0 I 6.0 

1:02 1.47 

OXidation 

~ 
-~ 

A 

10 

4.08 

Turbid. ity' I Reduc·t.ion 
(fiitU) POtential 

.Remarks (odor, clarity, etc.) 

(mV) 

nLJJI £!l:K_ fhll ~MitJ \? •. v:o 1 -1~9 J/.71tiltL.'lw~tLL0'0 tJt/.,r 
l!tQ_ i£._'/'7- 1/;iJ 
Ztl1 Vrt._19-. ~~ 
/'!."! If"' f{"f- -.>:f .. a.·. ,~, 

fCf.O ~·f1'1--
,,., 

No. ContainersNolume/Tvce 

3 40ml VOAs 

2 1 L Amber 

1 5L Plastic 

1 .5L Plastic 

I -~J!._ 
fi,_~,~-

/,·9'~ 
s . .'i:-9 1~1a:t,; 
"· Qfr-- ~!l/.J 

f·~.'lLL~~ l:...tz.c-; 
~~~~·~ I 3. It: 1 .. :.[?:-l 

Preserv. Filter (Y/N) 

HCI N 

Ncine N 

HN03 y 

None N 

r">/. 1H, l ~/~,.,. ;""'!: .. · 
C/q /NeJ··g;;t~? 
l' 

,,. 
I! ,, 

Method Parameter(s) 

82608 VOCs 

8270C svoc 
601017470 Metals 

160.1 TDS 

5/29/2007 



:~::a· j,i~~J::;:::r 
~/;onrlffntaTEng'tie~rs and Scientist 

'
1
.LOCATION jsne: SS·12 

PrClj_ectName: ACM • HAFB 

Pump Type/ID#: ('rt!l./:fil'ifP 
;I.EQUIPMENTjWater.Levei:Jndicator.TYPeiiO#: 

TubingJype/Dlameier (in): 

(A) Initial 'Depth to Water (ft BTOC): -;h .;J/, 

MONITORING WELL SAMPLE COLLECTION FORM 

Location 10: wL - !~- ·(),~ 
Proiect No./Phase: 9050361/03.09 

Water Quality MeteriiO#: f-"k,_.'J,.t fh!,~ 
Other Eguipriient/ID#: (),_tq;;:;, . T/(J() 
Other Egl)ipment/10#: 

Casing: Type PJK: Oiam.(in) ;i. 

Page 1 of 

oate: 8.' ?oTYrlJ. :: .. 
Recorded B~: C. /11 
PIO'Ti:Qe/10#: 

Oecon Method: 

PPELevet D c 8 A 

'9~" • Weather: bi4/~.;l 
o ~-'·-·-· ·-" PlD. (ppm WELL INFO VQ"""'VU_<<U 

(0) Well VoluriieJs.al) (C x E): !Screen Info: Type: 

CASING RiseeriWell Casin Inner Diameter (in) 

INFO · (D)CaslngVoiUme Multfplier(gal/lin ft) 

DATE TIME 
Water Volume 

(nimddyy) (24Hr) 
Level Removed 

(BTOC) (mLI) 

Colorimeter Results 

Time Analyte Dilution Result 

.:.~ .. I•'·: • Saml:lle'Ttme 

f4W 
j; <s~ifu)Jeld~ritificiitlon 

,W,L.r/3.-oQJ... 
Conversions !Stabilization Crlteria 

1 L = 0.26 gals I Temp +/- 0;5 DO 
1gai=3.79L I pH +f. 0.1 Turb 

Cond +f. 25 ORP 

HAFBWell Sampling Forms.xls 

0.50 

0.02 

Pumping 
Rate 

(mlpm) 

Units 

+/- 0.2 

+1-10 

+1-10 

1.00 

0.04 

Temp 
(C) 

:/J.O 
jj;V 

51'). f( 
X>-·~ 

1.50 

0.10 

pH 

(,.(1'/ 
!;._. 9-fJf 

1ro. qs: 
ro, 'f'T"' 

2.00 

0.16 

Cond. 
(mS/cm) 

OM 
1~.(;,'') 
l(!);fi/.1 
IO.G.~ 

!No. ContainersN.olume/Type 

I 3 40ml VOAs 

2 1 l Amber 

1 .5 L Plastic 

1 .5L Plastic 

Size: 

3:00 

0.3'8 

Dissolved 
Oxygen 
(mg11) 

F,.ab 
~,t;I 
s.so 
5.0~ 

4.00 

0.65 

Turbidity 
(NTU) 

"~~ ·-ttr .. _·f'".J 

~:J;IJI. 
l~i...~fl 
I·"""' 

Preserv. 

HCI 

Node 

Hill OS 

None 

Breath!nl!.~onePID /ppm): 

WeliOpeJl[ng.PID (ppm): 

s.o 
1.02 

OXidation 
Reduction 
Potential 

(mV) 

~k 
-~07 
-~15_ 
.... ~!~ 

Filter (YIN) 

N 

N 
y 

N 

6.0 

1.47 
~ 
2:6jl 

1Q.. 
4.08 

Remarks {odor, clarity, etc.) 

.L 
r:t~ Ld%7 arkir 
('j,,,L_ 
nt;.,~J 
("C·- r ~,. 

..../ 

Method Parameter(s) 

82608 VOCs 

8270C svoc 
6010/7470 Metals 

160.1 TDS 

5/29!2007 



MONITORINGWELL SAMPLE COLLECTION. FORM 

.., ... -.l' ·j \~!'"""""" I ~~r :-!;,~.1- ;:=, Page 1 of ---L-
lirvironmentarErigineers and Scientist •. ..,. 1 ~ 

LOCATION ~S~it~~·--------------~~~~~~~--~~~~--~~~~~~~~----------------~~--~~~~~~----------------~ 
Prolect·Name: 

Pump Type/10#:/'J../Jul!itflo~ 
EQUlPMENTiwater.Level Jnd~to/iype/ID#: 

Tubing Type/Diameter (inl: 

1/u,.., 
~~~·-

Water Quality MeterlfD#: f.l.,, 'J... 
Other Egulpment/10#: O{;,frl.,._, 
Other Equipment/10#: 

f/rl:;. PID T\ipeltD#: 

Decon Method: kt.e ;,v..x 
PPE Level: lD> C 

"'?714 
B A 

(A) lriitiarDepth to Water (It BTOC): )(. t{l) ; lcasinQ: Type J'/1(!_ Diam. (in) ~ Weather:C/~ '"V61 
WELL INFO B) Total Welt Depth (ft BTOC): 

C)Watei"CbllininThickness (fl) (SeA): 

DlWeliVolume (gai) .(C x E): I screen Info: Type: ·Size: lweu Opening:PID (ppm): 

CASING Rlseer/WeiLCasin lnrw·Diameter (in) 

INFO (D) Casing: Volume Multiplier(gal/lin It) 

DATE 
(mmddyY) 

TIME 
(24 Hr) 

~&t rfJ!d"J-Iloea 
'?If() 

Water 
Level 

(BTOC) 

;qlJ 
-~ 

ff).:JO I X.SX 
tf).![~ IS:. AI 
'f.J VO Tv:-~ 

Colorimeter Results 

Time I Analvte Dilution 

Volume 
Removed 

(mll) 

,{)J 
"'7Sf5 
~0() 
l;)ac;-~ 
12Cir!JtJ 
J-7 

Result 

SafJipfemme 
[O'f5 

saiii\:iierdentffi<:ation 
WL.- /':2-.6 ~ 

Conversions Stabtlization Criteria 

1 1:. = Q;26;gals Temp +!- 0.5 I DO 

1 oal = 3.79 L pH +/- 0.1 I TlJrb 

Cond +/-25 I ORP 

HAFB Well Sampling Forms.xls 

I 
I 
I 

0.50 

0.02 

Pumping 
Rate 

(mlpm) 

-:r< 
~~ 
~ 
"K" 
"2_t:_-;-
-~~ V 

Units 

+I- 0.2 

+1-10 

+/- 10 

1.00 

0.04 

Temp 
(C) 

X).'f 
00.3 
7lJ.s-
l~d~ 
12. ~ 

1.50 

0.10 

pH 

~00 

0,16• 

Cond. 
(mS/em) 

3.00 

o.aa 

Ofssolved 
Oxygen 
(mglf} 

4.00 

0.65 

Turbidity 
(NTU) 

§;£ 
1:02 

Oxidation 
Reduction 
Potential 

(mV) 

'. '~' o.<J'l 1 o/.~7-116'¥· r:...lal 
lt-:.3'8 IO·~K 11 • .2~ 1~;~ 1.._..~/l/ 
lr;:. >\<t 10.29- IJ.7l ll~.~ 1-..;MR 
~.x,·mro.31-1/:~- 111-:frA -S~.?/lf 
1~.-~:zt=l~ ff,f)f 10111~ i..,;Jt~ 

I 

No. ContalnersNolume/Type "Preserv. Filter (Y/N} 

3 I 40 ml IVOAs HCJ N 

2 1L Amber None N 

1l Amber None N 

"5 L Plastic HN03 y 

5L Plastic None I N 

6.0 

1.47 

8-LI 
~ 

10 
4:08 

Remarks (odor, clarity, etc;) 

z::.?p_.-fl/e O;]or-
I I "'~ 
r, <IJ 

\t /j 

'Tt /J 

Method ?arameter(s) 

82608 vocs ~ 
827DC svoc v-- '"""""" 
6010/7470 Metals v 

a:t!s 

1160.1 ITDS ............ 

5/29/2007 



MONITORING WELL DdELOPMENT FORM 

~..=J' J ~~x.-~-.r--J-" . ...:::::::.. 
Environmentaf,Engim3ers ana Scientist 

Page i of 

LOCATION 
Site: Multi·Site Locanonlo: Or~o-DPos--MW 6 G....- Date: ~-9-0 7 

· PtojectName: ACM Project No. !Phase: 905036{00 Recorded By,' D 75.Pryl. 
" 

Pump Type/tO#: G-e <.;"' •• f/ u 111-1 jj Water Qualrty Meter/lD#: ·1~nJ:J.tt o-~:2 PIO Type!ID#: 

EQUIPMENT WaterLevellndicator TypeiiD#: i~JI'~..,., 1 -:::J:i1 s.'f • ., OtherEquipmentiJD#: /}j/{h.,.., 7""t..t;/o~rl;~;e-,.- Decon Method: 'J:)J::-ff" /_') ./.. /......'e; '.., .,, 
TubinQ TypelDiameter 0n): Pul y 12 fl-v J.e JV.. Other EquipmentiiO#: PPE Level: 0 c /B A .. 

: iA)lhitia.IDepth to W~ter (It BTOC): t4. 'tl Casing: Type PJ/t.-- Di~m. (in). I t:/0 Weather: g.yv 
IB) Total Well Depth (ftBTOC): = l't~ E) Casing Volume Multinlier_(gal/lin It): /J. /")(£ Background PID (ppm): 

WELL INFO -
C) Water Column Thickness (It) (B·A): D. :J. 7 Screen Length (lin ft): Bneaihing Zone PID (ppm): 

D ).Well Volume (gal) (C x E): tJ.OI Screen Info: Type: Size: Well Opening PID (ppm): .. 

CASING INFO Riseer/Wetl Casing.lnner Diameter (In) 0.50 ;(oo 1 I) 1.50 2.00 3.00 4.00 5.0 6.0 I 8.0 I 10 

lrol Casln!'l Volume Multiplier{gal/lin ft) 0.02 ~ 0.10 0.16 0.38 0.65 1.02 1.47 \ 2.61 \ 4.08 

Water Volume Pumping Dissolved 
Oxidation 

DATE TIME Temp Con d. Turbidity Reduction 
(mmddyy) (24 Hr) 

Level Removed Rate 
(C) 

pH 
(mS/cm) 

Oxygen 
(NTU) Potential 

Remarks (odor, clarity, etc.) 

(BTOC) (ml) (mlpm) (mg/1) 
(nlV) 

b4-lf7 /;l.~e:> l C/,_ f.JL ~.I{""! .w 27-/ 1. :Z<f a.o_3 7.7_ S3 VK {!.j <J edt..~ J1 t") /Jd VY 

kJeU 4ci.P.s. d .. 1/l..-/t!;. -- 1/J ho.li Yc~clt"' .wJ --- h ,:;t_ (PA2 .. flet .• a> I 'a-J -r--.... ga_ n.oLe li /ZtJh ·"" y.fM.., 
r---_ I --- - ..__ 

......_ 
r-- --- ~ .\. 

DEVELOPMENT CRITERIA ~ 
+1-10% unless otherwise.noted +/-0.5 +/-0.1 I +1- 25 +1-0.2 <50;0 +1-20 

COMMENTS: 

------~--··-

HAFB Well Development Form.xls 51;30/2007 



~..:Jr-L~\f.E: 
Environmental Engineers ;;md Scientist 

LOCATION Site: Multi-Site 

Project Name: ACM 

Pump Tvoe/10#: ~-.:oJ,Ot,,., P 
EQUIPMENT lwaterLevellndieato;T 

(A) Initial Depth to Water (It BTOC): 5·10 
WELL INFO .'B) TotarWeiiDepth (ft BTOC): ll.f.U 

lrC) Water COlumn Thickness (ft) (8-A): 

'Dl Well Volume (gal) (C x E): 

CASING INFO IRiseer~ell Casing Inner Diameter (in) 

fD)Cas1ng Volume Multip!ier(Qai!Jin ttl 

DATE 
(mmddyy) 

fl&Df~ 

TIME 
(24 Hr) 

/::J,;:y::;-
}2:1,5 
/~J/f' 
f~-$"S". 
r~o~ 
13./s-

DEVELOPMENT CRITERIA 

+!- 1.0% unless otherwise noted 

Water I Volume 
Level Removed 

(BTOC) ..iJRCj 

~-:{l/1 0 
/f)OfJ 

13600 
ls~o 

11. :t ';). ~(!) 
19tx>O 

2.:§£ 
0.02 

Pumping 
Rate 

{mlpm) 

/()0 
/()O 
I~ 
l..:>rt1c7 
1.100 
~ 

MONITORING WELL Dt:VELOPMENT FORM 

Location 10: (j{ :JO ,.,. A1.W ()3 
Project No./Phase: 9050361.00 

Water Quality Me1erllD#: fiD1'Lb, 1/~g 
Other Eguipment/10#: --a;;k./.C&= v ~ 
Other Equipment/ID#; 

Casing: Type /"YC. 
i<El Casino Volume MU!tiJlligrJgalmn ft): 

Screen Length (lin ft): /0 ,. 
Screen Info: Type: P,ii.~id( 

I 1..:.£9. 
0.04 

Temp 
(C) 

:2'/.1 
I;;¥_ I 
~..?.-~ 
~~.q 
~~-=-~ 
w.t: 

+I-Oc5 

.!.:§Q 
0.10 

pH 

'1,,/1/ 
jr7- a -~_/7 
ll.!.zr· 
l~?Jf 
I r:t.!J'i 
I q.{l?-_ 

+/- 0.1 

~ 
0.16 

Cond. 
{mS/cm) 

5 .. 1f 
5.'f 
S'.? 

TS: t; 
l!i~~ 
Ja-. t. 

+1-.25 

Diam .. (in) 

Size: 

3.00 

0.38 

.Dissolved 
Oxygen 
(mg/J} 

'f,r 
::J.~ 
~.,c 

IJ,g~ 
l.fD"+ 
l."t_ 

+1-02 

.2 

7 

~ 
0.65 

Turbidity 
(NTU) 

I gQ_::l 
-TK'57 
~q;y 

l3'.;.0b 
3. II 

1 ~.a'9= 

<50.0 

Page 1 of ----1 

Date: fo 7'fJdq.. 
Recorded By: l"M 
PID Type/10#: -

OeconMethod: z,.,t;..........,}f 
PPE L-evel: (C)) C 

Weather. SvH+U 3'<;0 
Backaround PlD tood: 

Breethino Zone PIO (ppm): 

Well Ooenino PID (ppml: 

~ 
1,02 

§_.Q .. I 
~ 

8:01 ;;-r 

B A 

10 

4.08 

Oxidation 
Reduction 
Potential 

Remarks (odor, clarity, etc.) 

(mV) 

----:;;, 7:!/ 4r wefl I!ILl .. r 
J~ I• ,, 

6 "' 1'/ 

::::??1 ,, '/ 

-vo '" 
-r,r 

-'Yl k 77 

+1-20 

COMMENTS: Wtrftr

-fo 

k05 +~{(ety 
d,',.mefu- eF 

lot-Pore.. 
(J'I~. 
~ o.Pfd'" dwJcflnt(N{ clve 

HAFB Well Development Form.xls 5130/2007 



'\ ·t· 
~ vt?' J y'l S--MONITORING WELL o·~PM T FO~ 

~:EJj-Jj!_~IE: (rT:J.O 
P~ge 1 of 

Environmental Engineei:s·and Scientist 

LOCATION 
Site: HAFBO~.;.,."" ' Location ID: ,Mt;JU .{ Date: I <J C.::- o-:J 
Project Name: 2nd Shift ACM-July 2007 Project No.IPhase: 9050361,00 Record.ed £y: :J ..... ::Y-~. 4 ',,. 

Pump Type/ID#: (JeD - Jtcrll u Water Quality MeteriJD#: f!.p_,;) h.... u -d.:+.. PID Type/ID#: 
EQUIPMENT Water LevellndicatorType/ID#: lkr/Vl:·;; -;:..,;.< fv.-·. Other Equipment/lOll: r k'l i fDA /,A •Jo .· r.l, 11-1£--k- Decon Method: 7)::t:t:: If<? (' 1- i-t:/ t4. •·f ,.., 

Tubff19 Type/Diameter (in): Pc l >e. f.{~,., fe ....._ Other Equipment/ID#: PPELevel: D c s_t A 
·'-·" ';.''·''"'-- ~<..;;·~·"-'·· .. ~." 

(A) Initial Depth to Water (ft BTOC): :S. 7 '/ Casing: Type f>_J (.._.. Diam.(in) 1 Weather: X:fO 

WELL INFO 
(B} Total Well Depth (ft BTOC): it, .00 (E) Casing Volume Multiplier (gal/lin ft): £).0~ Background PID (ppm): 

(C} Water Column Thickness (It) (B·A): (_ . ,:} t~ Screen Length (lin ft): Breathing Zone PID (ppm): 

(D)Well Volume (gal) (C x E): C. .3 Screen Info: Type: PVu Size: Well Opening PID(ppm): 
' 

CASJNGJNFO 
Riseer/We!l Casing Inner Diameter(in) 0.50 ,,:oii"\ 1.50 2.00 3.00 4.00 5.0 6.0 I 8.0 I 10 

(b) Casing Volume Multiplier{gal/11n ft) 0.02 L o.o4 "' 0.10 0.16 0.38 0.65 1.02 1.47 I 2.61 I 4.08 

Water Volume Pumping Dissolved 
Oxidation 

DATE TIME Temp Cond. Turbidity Reduction 
(mmddyy) {24 Hr) 

Level Removed Rate 
(C) 

pH 
(mS/cm) 

Oxygen 
(NTU) Potential 

Remarks (odor, clarity, etc.) 
(BTOC) (ml) (mlpm) (mg/1) 

(ri1V) 

7"~'1'5? I/,'56 :5" 7V 1.--r;, , f, ~. I _50 ,2~~ 7 S..:t t./: t~ ~t9'it; ") i&J <;.{ ( /et.Jr ''C oclo./·· ---.... --- r--_ 

---- ---.._ 
-~rJ. !!So ~ r----
&J f' /J /"/ 1 )..:;.&. I 'Jt:(r::;;( I~U'· L -/-r; :... 

I I :---:-__-...,_ 
<...czMOI, .. f\? II 5~ .~ - I 

.. ~ DEVELOPMENT CRITERIA 
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LABORATORY ANALYSIS AND DATA VALIDATION 
SUMMARY FOR SITES OT-20 AND SS-12 

The analysis of soil and groundwater samples collected during this investigation followed 
the proposed methodologies presented in the Accelerated Corrective Measures Work 
Plan, Multiple Sites, Holloman AFB, New Mexico (Bhate, 2007). All analytical 
procedures followed the Environmental Protection Agency (EPA) SW-846 protocol with 
the groundwater and soil samples being analyzed in various combinations for the 
following: 

• Volatile Organic Compounds by EPA Method 8260B 

• Semi-Volatile Organic Compounds by EPA Method 8270C 

• Total Petroleum Hydrocarbons - gasoline range organics (GRO), TPH - diesel range 
organics (DRO), and TPH- oil range organics (ORO) by EPA Method 8015B 

• RCRA Metals by EPA Method 6010B/7470N7471A 

• Polychlorinated Biphenyls by EPA Method 8082 

• Pesticides by EPA Method 8081A 

• Herbicides by EPA Method 8151A 

The groundwater samples included: 

• Total Dissolved Solids by EPA 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, and matrix spike duplicates were collected to 
document field and laboratory QNQC. The analytical data is provided in Appendix D of 
the ACM report. The Data Validation Reports for each data package are provided along 
with this document. Severn Trent 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 with the following section providing a synopsis of each analyte group. 

Volatile Organic Compounds 
Naphthalene was detected in various soil sample method blanks but only the following 
samples yielded positive results: SS 12-DP03-10 and OT20-DP01-5. Methylene chloride 
was detected in the trip blank associated with sample OT20-MW01. These compounds 
were qualified estimated "J". 

The continuing calibration verification (CCV) standards for naphthalene yielded a 
percent difference (%D) outside QC limits for sample OT20-MW04. This may indicate a 
high bias to the data and the compound was qualified estimated "J". 

All remaining QC parameters were within control limits for volatile analyses. 
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Semi-Volatile Organic Compounds 
No QC deficiencies were qualified for semi-volatile organic analysis. 

Total Petroleum Hydrocarbon 
TPH-GRO and DRO were detected in multiple method blanks associated with the soil 
samples. All positive results greater than the method detection limit (MDL) were 
qualified estimated "J". 

The TPH-GRO surrogate aaa-trifluorotoluene was outside QC limits in samples SS12-
DP07-9 and SS12-DP08-5a. This compound was qualified estimated "J" in the 
aforementioned samples. 

Two CCV standards for TPH-DRO exhibited percent differences (%Ds) outside QC 
limits in samples SS12-DP08-5, SS12-DP08-5a, SS12-DP09-5, SS12-DP10-5, SS12-
DP11-5, SS12-DP12-5, OT20-DP01-5, OT20-DP02-5, OT20-DP02-5a, and OT20-DP03-
5. TPH-DRO was qualified estimated "J" in these samples. 

RCRA Metals 
No QC deficiencies were qualified for metals analysis. 

Sample OT20-MW04 required a 10 fold dilution for all metals and lead required a 
dilution in sample OT20-MW02 due to matrix interference(s). Elevated reporting limits 
were reported. 

PCBs 
No QC deficiencies were qualified for PCB analysis. 

Pesticides 
No QC deficiencies were qualified for pesticide analysis. 

Herbicides 
The relative percent difference (RPD) between the primary and confirmatory column, for 
samples OT20-MW03a and OT20-MW02, was greater than 40% for Dalapon. The RPD 
was also exceeded for 2,4-DB and Dichlorprop in sample OT20-MW01. The results 
were qualified estimated "J". 

Total Dissolved Solids 
A dilution for samples OT20-MW04, OT20-MW03, OT20-MW03a, OT20-MW02, and 
OT20-MW01 was required due to high analyte concentrations. Elevated reporting limits 
were reported. 
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Data Validation Report 
Holloman AFB ACM 

STLJob# D7F080187 

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, New Mexico, on 
June 6-7, 2007. Four groundwater samples and nineteen soil samples were taken during the 
Accelerated Corrective Measures event. All analyses were performed by STL Denver, Colorado. 
The specific samples included in this validation were: 

Sample ID Matrix 
Collection 

Analyses (USEPA Method Number) 
Date 

VOCs (SW8260B), SVOCs (SW8270C), PCBs 
OT37-MW04 Water 6/6/07 (SW8082), RCRA Metals (SW6010B/7470A), 

Perchlorate (SW6860), TDS ( 160.1 ) 

VOCs (SW8260B), SVOCs (SW8270C), PCBs 
OT37-MW04a Water 6/6/07 (SW8082), RCRA Metals (SW6010B/7470A), 

Perchlorate (SW6860), TDS (160.1) 

WL-12-01 Water 617/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA 
Metals (SW6010B/7470A), TDS (160.1) 

WL-12-0la Water 617/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA 
Metals (SW6010B/7470A), TDS ( 160.1) 

OT37-DP05-2 Soil 6/6/07 
PCBs (SW8082), TPH-GRO, DRO, ORO 
(SW8015B) 

OT37-DP05-10 Soil 6/6/07 
PCBs (SW8082), TPH-GRO, DRO, ORO 
(SW8015B) 

OT37-DP06-2 Soil 6/6/07 
PCBs (SW8082), TPH-GRO, DRO, ORO 
(SW8015B) 

OT37-DP06-10 Soil 6/6/07 
PCBs (SW8082), TPH-GRO, DRO, ORO 
(SW8015B) 

OT37-DP06-10a Soil 6/6/07 
PCBs (SW8082), TPH-GRO, DRO, ORO 
(SW8015B) 

OT37-DP07-2 Soil 6/6/07 
PCBs (SW8082), TPH-GRO, DRO, ORO 
(SW8015B) 

OT37-DP07-10 Soil 6/6/07 
PCBs (SW8082), TPH-GRO, DRO, ORO 
(SW8015B) 

OT37-DP08-2 Soil 6/6/07 
PCBs (SW8082), TPH-GRO, DRO, ORO 
(SW8015B) 

OT37-DP08-IO Soil 6/6/07 
PCBs (SW8082), TPH-GRO, DRO, ORO 
(SW8015B) 
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SampleiD Matrix 
Collection 

Date 

SS 18-DPOS-5 Soil 6/6/07 

SS 18-DP06-5 Soil 6/6/07 

SS12-DP01-4 Soil 617/07 

SS 12-DP02-9 Soil 617/07 

SSI2-DP03-IO Soil 617/07 

SS12-DP04-10 Soil 617/07 

SSl2-DP04-JOa Soil 617/07 

SS12-DP05-5 Soil 617/07 

SS12-DP06-9 Soil 617/07 

SS 12-DP07-9 Soil 617/07 

Data Validation Report 
Holloman AFB ACM 

STL Job# D7F080187 

Analyses (USEPA Method Number) 

VOCs (SW8260B), TPH-GRO, DRO, ORO 
(SW8015B), TAL Metals (SW6010B/7471A). Hex 
Cr (SW7196) 

VOCs (SW8260B), TPH-GRO, DRO, ORO 
(SW8015B), TAL Metals (SW6010B/7471 A), Hex 
Cr (SW7196)) 

VOCs (SW8260B), SVOCs (SW8270C), RCRA 
Metals (SW6010B/7471A), TPH-GRO, DRO, 
ORO (SW8015B) 

VOCs (SW8260B), SVOCs (SW8270C), RCRA 
Metals (SW6010B/7471A), TPH-GRO, DRO, 
ORO (SW8015B) 

VOCs (SW8260B), SVOCs (SW8270C), RCRA 
Metals (SW6010B/7471A), TPH-GRO, DRO, 
ORO (SW8015B) 

VOCs (SW8260B), SVOCs (SW8270C), RCRA 
Metals (SW6010B/7471A), TPH-GRO, DRO, 
ORO (SW8015B) 

VOCs (SW8260B), SVOCs (SW8270C), RCRA 
Metals (SW6010B/7471A), TPH-GRO, DRO, 
ORO (SW8015B) 

VOCs (SW8260B), SVOCs (SW8270C), RCRA 
Metals (SW6010B/7471A), TPH-GRO, DRO, 
ORO (SW8015B) 

VOCs (SW8260B), SVOCs (SW8270C), RCRA 
Metals (SW6010B/7471A), TPH-GRO, DRO, 
ORO (SW8015B) 

VOCs (SW8260B), SVOCs (SW8270C), RCRA 
Metals (SW6010B/7471A), TPH-GRO, DRO, 
ORO (SW8015B) 

Notes: USEPA- U.S. Environmental Protection Agency, VOCs- Volatile Organic Compunds, SVOCs- Semi-
volatile Organic Compounds, TAL- Target Analyte List. TDS- Total Dissolved Solids, RCRA- Resource 
Conservation and Recovery Act, TPH- Total Petroleum Hydrocarbons, GRO- Gasoline Range Organics, 
DRO- Diesel Range Organics, ORO- Oil Range Organics, PCBs- Polychlorinated Biphenyls 

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. 
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Sample Handling and Holding Times 

Data Validation Report 
Holloman AFB ACM 

STLJob# D7F080187 

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 times. 

The semi-volatile analysis of aqueous batch 7163142 had numerous QC deficiencies and was re
extracted and reanalyzed outside of hold time. The four aqueous samples yielded non-detects for 
all compounds. Due to the exceedance in hold time, from collection to extraction, these 
compounds were qualified estimated non detected "UJ". 

Blanks 
The trip blank associated with sample ST37-MW04 contained methylene chloride. This common 
laboratory contaminant was not detected in the sample and no qualification was required. 

The laboratory method blanks were correctly hatched with the corresponding field samples. 
Naphthalene was detected in the method blank associated with sample SS12-DP03-10. This 
compound was greater than the method detection limit (>MDL) and qualified estimated "J". 
Methylene chloride was detected in the method blank associated with sample WL-12-01. This 
compound was not detected in the sample and no qualification was required. 

TPH-GRO and TPH-DRO were detected in the method blanks associated with all soil samples. 
The results >MDL were qualified estimated "J". 

Aluminum, calcium, iron, and magnesium were detected in the method blank. Only SS18-DP05-
5 and SS18-DP06-5 resulted in these analytes >MDL and were qualified estimated "J". 

Hexavalent Chromium was detected in the method blank. Only SS18-DP06-5 generated a result 
>MDL and this was qualified estimated "J". 

Laboratory Control Sample (LCS)/Surrogates 
The percent recovery (%R) for bromoform, 1,2,4-trimethylbenzene, and 1,3,5-trimethylbenzene 
were above the project specific QC requirements for the laboratory control sample (LCS). These 
compounds were not detected in the associated field samples and no qualification was required. 

The semi-volatile LCS associated with the four aqueous samples had multiple spike compounds 
as well as three surrogates below QC limits. The entire QC batch was re-extracted and 
reanalyzed outside holding time. The re-extracted batch yielded no QC deficiency in either the 
LCS or surrogates. (For qualification see Sample Handling and Holding Times above.) 

The semi-volatile surrogate 2,4,6-tribromophenol had a recovery below QC limits for the original 
sample OT37-MW04. Also, terphenyl-d14 had a recovery below QC limits for there-extracted 
and re-run sample WL-12-01a. Since no other surrogates were outside QC limits, no 
qualification of the data was required based on these parameters. 

The matrix spike duplicate surrogate, terphenyl-d14, was below QC limits. Due to the fact the 
matrix spike surrogates and all other MSD surrogates were within control limits no qualification 
was required. 

The TPH-GRO surrogate aaa-trifluorotoluene was below QC limits for sample SS12-DP07-9 due 
to matrix interference. This sample was qualified estimated "J". 

Matrix Spike/Matrix Spike Duplicates (MS/MSD) 
For the volatiles analysis, the MS/MSD recoveries and or relative percent difference (RPD) for 
batch 7166247 resulted in the following compounds outside QC limits: bromoform, carbon 
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tetrachloride, 1 ,2-dichlorobenzene, dichlorodifluoromethane, 1, 1-dichloroethene, trans-1 ,2-
dichloroethene, ethylbenzene, styrene, 1 ,2,4-trichlorobenzene, 1,1, 1-trichloroethane, 1 ,2,3-
trichloropropane, xylenes (total), n-butylbenzene, sec-butylbenzene, isopropylbenzene, carbon 
disulfide, 1, 1-dichloropropene, hexachlorobutadiene, 4-isopropy !toluene, 1 ,2,3-trichlorobenzene, 
m&p-xylene, a-xylene, naphthalene, vinyl acetate, and 2-chloroethyl vinyl ether. For batch 
7170408 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-trimethlybenzene, 1 ,3,5-trimethylbenzene, n
propylbenzene, tert-butylbenzene, 2-chlorotoluene, 4-chlorotoluene, 1,3-dichloropropane, 
hexachlorobutadiene, 4-isopropyltoluene, m&p-xylene, and a-xylene were outside QC limits for 
the MS/MSD recoveries and/or RPD. Carbon tetrachloride, 1,2-dichloroethane, styrene, 1,1,1-
trichlorethane, 1,2,4-trimethylbenzene, vinyl acetate, and 2-chloroethyl vinyl ether were outside 
QC limits for the MS/MSD recoveries and/or RPD in batch 7171069. Finally, the MS/MSD 
recoveries and/or RPD for acetone, bromoform, 2-butanone, dibromomethane, 1,2-
dibromoethane, 1 ,2-dichloroethane, cis-1 ,3-dichloropropene, trans-1 ,3-dichloropropene, 2-
hexanone, 4-methyl-2-pentanone, styrene, 1,1 ,2,2-tetrachloroethane, 1,1, 1-trichloroethane, 1, 1,2-
trichloroethane, 1 ,2,3-trichloropropane, dibromochloromethane, 1 ,3-dichloropropane, 
hexachlorobutadiene, methyl tert-butyl ether, vinyl acetate, 2-pentanone and 2-chloroethyl vinyl 
ether were outside QC limits for batch 7172496. 

For the semi-volatiles analysis, the MS/MSD recoveries and/or RPD, using sample OT37-MW04, 
for 4-chloroaniline, 3,3' -dichlorobenzidine, 4,6-dinitro-2-methylphenol, 2,4-dinitrophenol, n
nitrosodiphenylamine, pentachlorophenol, and benzoic acid were outside QC limits for the 
original aqueous batch 7163142. A second MS/MSD analysis for the same batch, using sample 
WL-12-01, yielded MS/MSD recoveries and/or RPD outside QC limits for 4-chloroaniline, 3,3'
dichlorobenzidine, 2-nitroaniline, 3-nitroaniline, 4-nitroaniline, n-nitrosodiphenylamine, and 
aniline. This batch was re-analyzed and rerun due to LCS failures. The MS/MSD analysis on the 
re-extracted batch demonstrated recoveries and/or RPDs for 4-chloroaniline, 3,3'
dichlorobenzidine, 2,4-dimethylphenol, 2-nitroaniline, 3-nitroaniline, 4-nitroaniline, 
nitrobenzene, and aniline outside QC limits. Finally, the MS/MSD recoveries and/or RPDs 
associated with soil samples SS-18 and SS-12 demonstrated 31 compounds and 1 MSD surrogate 
outside QC limits. 

Matrix interference was the probable cause and no action is taken solely on MS/MSD data alone. 
All samples were cross reference with the associated LCS, which were within QC limits, and no 
qualification was required. 

The MS recovery for ORO was below QC limits. This analysis was performed using a sample 
from another lot. The corresponding LCS was in control and no qualification was necessary. 

The MSD recovery for perchlorate was above QC limits. The corresponding LCS was within 
limits and no qualification was required. 

The MS and MSD recoveries were below QC limits for mercury. The corresponding LCS was 
within limits and no qualification was required. 

The MS/MSD recoveries were not calculated for calcium, aluminum, and iron due to high sample 
concentration compared to the spike amount. 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. 
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Project Specific Quality Assurance/Quality Control 
Four field duplicate samples were collected and reported with this Sample Delivery Group. 

The sample duplicate RPD for Hexavalent Chromium was outside QC limits. The sample used 
for this analysis was from another lot associated with this batch and using professional judgment, 
no further qualification was required. 

Two continuing calibration verifications (CCVs) had percent differences (%Ds) outside QC 
limits. TPH-DRO in the associated sample SS 18-DPOS-5 was qualified estimated "J". 

Compound Quantitation and Reporting Limits 
Samples OT37-MW04 and OT37-MW04a required a five-fold dilution in order to quantify the 
data. The dilutions raised the reporting limits. 

The TDS analysis 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 

SampleiD Parameter *Qualifier 

OT37-MW04 All SVOCs UJ 
OT37-MW04a All SVOCs UJ 

WL-12-01 All SVOCs UJ 
WL-12-0la All SVOCs UJ 

OT37-DP05-2 TPH-GRO 1.1 J 
TPH-DRO 3.4 J 

OT37-DP05-10 
TPH-GRO 0.92 J 
TPH-DRO 2.2 J 

OT37-DP06-2 
TPH-GRO 0.66 J 
TPH-DRO 2.1 J 

OT37-DP06-10 
TPH-GRO 0.92 J 
TPH-DRO 2.2 J 

OT37-DP06-10a 
TPH-GRO 0.86 J 
TPH-DRO 2.2 J 

OT37-DP07-2 
TPH-GRO 0.86 J 
TPH-DRO 2.0 J 

OT37-DP07-10 
TPH-GRO 0.81 J 
TPH-DRO 2.1 J 

OT37-DP08-2 
TPH-GRO 0.73 J 
TPH-DRO 2.1 J 

OT37-DP08-10 
TPH-GRO 0.74J 
TPH-DRO 2.3 J 
TPH-GRO 0.80 J 
TPH-DRO 2.0 J 

SS 18-DP05-5 
Aluminum 6200 J 
Calcium 180,000 J 

Iron 4,400 J 
Magnesium 4,300 J 
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Summary of Qualified Data 

Sample ID Parameter 

TPH-GRO 
TPH-DRO 
Aluminum 

SS 18-DP06-5 Calcium 
Iron 

Magnesium 
HexCr 

SS12-DP01-4 
TPH-GRO 
TPH-DRO 

SS12-DP02-9 
TPH-GRO 
TPH-DRO 

Naphthalene 
SS12-DP03-10 TPH-GRO 

TPH-DRO 

SS12-DP04-10 
TPH-GRO 
TPH-DRO 

SSI2-DP04-!0a 
TPH-GRO 
TPH-ORO 

SS12-DP05-5 
TPH-GRO 
TPH-DRO 

SS l2-DP06-9 
TPH-GRO 
TPH-DRO 

SS 12-DP07-9 
TPH-GRO 
TPH-DRO 
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*Qualifier 

0.72 J 
2.2 J 

3,300 J 
200,000 J 

2.400 J 
1.800 J 
0.040 J 
0.901 
2.2 J 

0.77 J 
2.3 J 

0.87 J 
0.781 
1.91 

0.84 J 
2.41 

0.71 J 
2.31 

0.801 
2.6 J 
1.5 J 
2.61 

0.90 J 
2.7 J 

*VOCs/SVOCs are in micrograms per kilogram (f.ig/kg) (soil) and micrograms per liter (f.lg/L) (water) 

*TPH/metals are in milligrams per kilogram (mg/kg) 
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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, New Mexico, on 
June 7-8, 2007. Four groundwater samples and ten soil samples were taken during the 
Accelerated Corrective Measures event. All analyses were performed by STL Denver, Colorado. 
The specific samples included in this validation were: 

Sample ID Matrix 
Collection 

Analyses (USEPA Method Number) 
Date 

SS18-MW03 Water 6/8/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010BI7470A). TDS (160.1) 

SS18-MW03a Water 6/8/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010BI7470A), TDS (160.1) 

SS18-MW04 Water 6/8/07 VOCs (SW8260B) 

WL-12-02 Water 6/8/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
(SW6010BI7470A), TDS (160.1) 

SS 12-DP08-5 Soil 617/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
(SW6010BJ7471A). TPH-GRO, DRO. ORO (SW8015B) 

SS12-DP08-5a Soil 617/07 
VOCs (SW8260B), SVOCs (SW8270C). RCRA Metals 
(SW6010BJ7471A), TPH-GRO. DRO, ORO (SW8015B) 

SS12-DP09-5 Soil 617/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
(SW6010BI7471A), TPH-GRO, DRO, ORO (SW80l5B) 

SS 12-DP 10-5 Soil 617/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
(SW6010BI7471A), TPH-GRO, DRO. ORO (SW8015B) 

SS12-DP11-5 Soil 617/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
(SW6010BI7471A), TPH-GRO. DRO, ORO (SW8015B) 

SSl2-DP12-5 Soil 617/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
(SW6010BI7471A), TPH-GRO, DRO, ORO (SW8015B) 

VOCs (SW8260B), SVOCs (SW8270C), PCBs (SW8082), 
OT20-DPOI-5 Soil 6/8/07 RCRA Metals (SW6010BI7471A), Pesticides (SW8081A), 

Herbicides (SW8151A). TPH-GRO, DRO, ORO (SW8015B) 

VOCs (SW8260B), SVOCs (SW8270C), PCBs (SW8082). 
OT20-DP02-5 Soil 6/8/07 RCRA Metals (SW6010BI747lA), Pesticides (SW8081A), 

Herbicides (SW8151A), TPH-GRO, DRO, ORO (SW8015B) 
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Sample ID Matrix 

OT20-DP02-5a Soil 

OT20-DP03-5 Soil 

Collection 
Date 

6/8/07 

6/8/07 

Analyses (USEPA Method Number) 
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VOCs (SW8260B). SVOCs (SW8270C). PCBs (SW8082). 
RCRA Metals (SW6010B/7471A), Pesticides (SW8081 A), 
Herbicides (SW8151A), TPH-GRO. DRO. ORO (SW8015B) 

VOCs (SW8260B), SVOCs (SW8270C). PCBs (SW8082), 
RCRA Metals (SW6010B/7471A), Pesticides (SW8081A), 
Herbicides (SW8151A), TPH-GRO. DRO, ORO (SW8015B) 

Notes: USEPA- U.S. Environmental Protection Agency, VOCs- Volatile Organic Compunds, SVOCs- Semi-
volatile Organic Compounds, TAL- Target Analyte List, TDS- Total Dissolved Solids, RCRA- Resource 
Conservation and Recovery Act, TPH- Total Petroleum Hydrocarbons, GRO- Gasoline Range Organics, DRO-
Diesel Range Organics, ORO- Oil Range Organics. PCBs- Polychlorinated Biphenyls 

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 times. 

Blanks 
No target compounds or anions were detected in the trip blanks. 

Naphthalene was detected in the method blank associated with samples SS12-DP09-5, SS12-
DP10-5, SS12-DP11-5, SS12-DP12-5, OT20-DP01-5, OT20-DP02-5, OT20-DP02-5a, and 
OT20-DP03-5. Sample OT20-DP01-5 was the only one to yield a positive result for naphthalene 
and was qualified estimated "J". For samples SS12-DP08-5 and SS12-DP08-5a, naphthalene, 
1,2,4-trichlorobenzene, and 1,2,3-trichlorobenzene were detected in the method blank. These 
compounds were not detected in the field samples and no qualification of the data was required. 

TPH-GRO and DRO were detected in the method blanks for all soil samples. The results greater 
than the method detection limit(> MDL) were qualified estimated "J". 

Calcium and iron were detected in the method blank associated with the aqueous samples. Those 
results >MDL were qualified estimated "J". 

Laboratory Control Sample (LCS)/Surrogates 
The LCS duplicate (LCSD) recovery for dichlorprop was below QC limits for the herbicides 
analysis. Since the LCS was in control, using professional judgment, no qualification was 
required. 

The semi-volatile surrogate, terphenyl-d14, was below QC limits for sample WL-12-02. The five 
other surrogates were within control limits and no qualification of the data was required. 

The TPH-GRO surrogate, aaa-trifluorotoluene, was above QC limits for sample SS12-DP08-5a. 
The positive result was qualified estimated "J". 
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The volatile MS/MSD analysis associated with the four aqueous samples resulted in the MS/MSD 
recoveries and/or relative percent difference (RPD) for benzene, bromoform, dibromomethane, 
1 ,2-dichlorobenzene, cis-1 ,3-dichloropropene, trans-1 ,3-dichloropropene, 2-hexanone, 4-me thy 1-
2-pentanone, styrene, 1,1, 1 ,2-tetrachloroethane, 1,1 ,2,2-tetrachloroethane, 1, l ,2-trichloroethane, 
trichloroethene, 1,2,3-trichloropropane, sec-butylbenzene, carbon disulfide, 
dibromochloromethane, 1,3-dichloropropane, methyl tert-butyl ether, o-xylene, bromobenzene, 
bromochloromethane, naphthalene, vinyl acetate, and 2-chloroethyl vinyl ether outside QC limits. 
The MS/MSD recoveries and or RPD associated with samples SS12-DP09-5, SS12-DP10-5, 
SS12-DP11-5, SS12-DP12-5, OT20-DP01-5, OT20-DP02-5, OT20-DP02-5a, and OT20-DP03-5 
produced the following compounds outside QC limits: acetone, 1, 1-dichloroethene, trans-1 ,2-
dichloroethene, cis-1 ,3-dichloropropene, styrene, 1,2,4-trichlorobenzene, hexachlorobutadiene, 
1,2,3-trichlorobenzene, naphthalene, and vinyl acetate. 

The semi-volatile MS/MSD analysis associated with all soil samples, except SS12-DP11-5, 
displayed recoveries for n-nitrosodiphenylamine below QC limits. The analysis associated with 
SS18-MW03, SS18-MW03a, and WL-12-02 yielded recoveries for 4-chloroaniline, 3,3'
dichlorobenzidine, 2,4-dimethylphenol, 3-nitroaniline, 4-nitroaniline, and nitrobenzene outside 
QC limits. 

The MS recovery for TPH-DRO was below QC limits. 

The MS recoveries for endosulfan I and endosulfan II were below QC limits for the pesticides 
analysis. 

The MS/MSD recoveries, in the PCB analysis, for Aroclor 1016 were below QC limits. 

For the herbicides analysis, the MS/MSD recoveries and/or RPD for dinoseb and dichlorprop 
were outside QC limits. 

The MS/MSD recoveries and/or RPD for mercury, selenium, magnesium, and thallium were 
outside QC limits. 

Matrix interference was the probable cause and no action is taken solely on MS/MSD data alone. 
All samples were cross reference with the associated LCS, which were within QC limits, and no 
qualification was required. 

The MS/MSD recoveries were not calculated for calcium and sodium due to high sample 
concentration compared to the spike amount. 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. 

Two continuing calibration verifications (CCVs) standards exhibited percent differences (%Ds) 
outside QC limits. TPH-DRO in the associated soil samples was qualified estimated "J". 

The CCV standards for the herbicides analysis yielded %Ds outside QC limits. The mean %D 
was within limits and all associated samples were not detected. Therefore no qualification was 
required. 

The serial dilution of potassium in samples SS18-MW03 and SS18-MW03a indicated physical 
and chemical interferences. This may cause data bias and the analyte was qualified estimated "J". 
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Compound Quantitation and Reporting Limits 
The TDS analysis required a dilution due to high analyte 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 

SampleiD 

SS18-MW03 

SS18-MW03a 

SS 12-DP08-5 

SS 12-DP08-5a 

SS 12-DP09-5 

SS 12-DPI0-5 

SS12-DPII-5 

SS12-DP12-5 

OT20-DPOI-5 

OT20-DP02-5 

OT20-DP02-5a 

OT20-DP03-5 

*TPH is in milligrams per kilogram ( mg/kg) 

*VOCs are in micrograms per kilogram (J..tglkg) 

*Aqueous metals in micrograms per liter (J..tg/L) 

Parameter 

Calcium 
Iron 

Potassium 

Calcium 
Iron 

Potassium 

TPH-GRO 
TPH-DRO 

TPH-GRO 
TPH-DRO 

TPH-GRO 
TPH-DRO 

TPH-GRO 
TPH-DRO 

TPH-GRO 
TPH-DRO 

TPH-GRO 
TPH-DRO 

Naphthalene 
TPH-GRO 
TPH-DRO 

TPH-DRO 

TPH-GRO 
TPH-DRO 

TPH-DRO 

4 of4 

*Qualifier 

610,000 J 
93 J 

24,000 J 

640,000 J 
51 J 

25,000 J 

83 J 
400J 

220 J 
480J 

0.64 J 
2.5 J 

0.49 J 
2.5 J 

150 J 
36 J 

0.73 J 
2.2 J 

1.01 
0.60 J 
2.2 J 

2.4 J 

0.55 J 
2.1 1 

2.31 
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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, New Mexico, on 
June 9-11, 2007. Seven groundwater samples and nineteen soil samples were taken from the 
Accelerated Corrective Measure event. All analyses were performed by STL Denver, Colorado. 
The specific samples included in this validation were: 

Sample ID Matrix 
Collection 

Analyses (USEPA Method Number) 
Date 

SS18-MW02 Water 6/9/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010BI7470A), TDS (160.1) 

WL-12-03 Water 6/9/07 
VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
(SW6010B/7470A), TDS (160.1) 

VOCs (SW8260B), SVOCs (SW8270C), PCBs (SW8082), 
OT20-MW03 Water 6/10/07 RCRA Metals (SW6010BI7470B), Pesticides (SW8081A), 

Herbicides (SW8151A), TDS (160.1) 

VOCs (SW8260B), SVOCs (SW8270C). PCBs (SW8082), 
OT20-MW03a Water 6/10/07 RCRA Metals (SW6010B/7470B), Pesticides (SW8081A), 

Herbicides (SW8151A), TDS (160.1) 

OT20-MW02 Water 6/10/07 VOCs (SW8260B) 

OT20-MW01 Water 6/10/07 YOCs (SW8260B) 

SSI8-MW04 Water 6/10/07 TAL Metals (SW6010BI7470A) 

VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
RW42-DP01-10 Soil 6/10/07 (SW6010B/7471A), TPH-GRO, DRO, ORO (SW8015B), 

Tritium (906.0MOD) 

VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
RW42-DPOI-16 Soil 6/10/07 (SW6010B/7471A), TPH-GRO, DRO, ORO (SW8015B), 

Tritium (906.0MOD) 

VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
RW42-DP01-24 Soil 6/10/07 (SW6010B17471A), TPH-GRO, DRO, ORO (SW8015B), 

Tritium (906.0MOD) 

VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
RW42-DP01-24a Soil 6/10/07 (SW6010B/7471A), TPH-GRO. DRO, ORO (SW8015B), 

Tritium (906.0MOD) 

VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
RW42-DP02-10 Soil 6/10/07 (SW6010B/7471A), TPH-GRO, DRO, ORO (SW8015B), 

Tritium (906.0MOD) 
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SampleiD Matrix 

RW42-DP02-16 Soil 

RW42-DP02-24 Soil 

RW42-DP03-10 Soil 

RW42-DP03-16 Soil 

RW42-DP03-24 Soil 

RW42-DP04-10 Soil 

RW42-DP04-16 Soil 

RW42-DP04-24 Soil 

RW42-DP04-24a Soil 

OT38-DP03-IO Soil 

OT37-DP09-2 Soil 

OT37-DP09-IO Soil 

OT37-DPI0-2 Soil 

OT37-DPI0-10 Soil 

Collection 
Date 

6/10/07 

6/10/07 

6/l0/07 

6/l0/07 

6/10/07 

6/10/07 

6/10/07 

6/10/07 

6/10/07 

6/11107 

6/11107 

6/11107 

6/11/07 

6/11107 

Analyses (USEPA Method Number) 
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VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO (SW8015B), 
Tritium (906.0MOD) 

YOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO (SW8015BJ, 
Tritium (906.0MOD) 

VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO (SW8015B). 
Tritium (906.0MOD) 

YOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO (SW80!5B), 
Tritium (906.0MOD) 

VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO (SW8015B), 
Tritium (906.0MOD) 

VOCs (SW8260B), SVOCs (SW8270C). TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO (SW8015B), 
Tritium (906.0MOD) 

VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO (SW8015B), 
Tritium (906.0MOD) 

YOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO, ORO (SW8015B), 
Tritium (906.0MOD) 

VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW6010B/7471A), TPH-GRO, DRO. ORO (SW8015B), 
Tritium (906.0MOD) 

VOCs (SW8260B), SVOCs (SW8270C), PCBs (SW8082), 
RCRA Metals (SW60!0BI7471A), Pesticides (SW8081A), 
TPH-GRO, DRO, ORO (SW8015B) 

PCBs (SW8082), TPH-GRO, DRO, ORO (SW8015B) 

PCBs (SW8082), TPH-GRO, DRO, ORO (SW8015B) 

PCBs (SW8082), TPH-GRO, DRO, ORO (SW8015B) 

PCBs (SW8082), TPH-GRO, DRO, ORO (SW8015B) 

Notes: USEPA- U.S. Environmental Protection Agency, YOCs- Volatile Organic Compunds, SVOCs- Semi-
volatile Organic Compounds, TAL- Target Analyte List, TDS -Total Dissolved Solids, RCRA- Resource 
Conservation and Recovery Act, TPH -Total Petroleum Hydrocarbons, GRO- Gasoline Range Organics. DRO-
Diesel Range Organics, ORO- Oil Range Organics, PCBs- Polychlorinated Biphenyls 
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This data was validated against the laboratory's quality assurance/quality control (QNQC) limits 
using the guidelines and practices published in the USEPA Contract Laboratory Program 
National Functional Guidelines for Organic Data Review (USEP A, 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 times. 

The semi-volatile analysis of sample RW42-DP04-16 had three surrogate recoveries below QC 
limits. This sample was re-extracted and reanalyzed one day outside of hold time. Those results 
greater than the method detection limit (>MDL) were qualified estimated "J" and the non
detected analytes were qualified estimated non-detects "UJ". 

Blanks 
No analytes were detected in the trip blanks. 

The laboratory method blanks were correctly hatched 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 >MDL and were qualified estimated "J". 

Bis(2-Ethylhexyl)phthalate was detected in the method blank associated with sample RW42-
DP04-16. This compound was qualified estimated "J". 

TPH-GRO was detected in the method blank associated with samples RW42-DP01-10 and 
RW42-DP01-16. The results were qualified estimated "J". 

TPH-DRO was detected in the method blank associated with all nineteen soil samples. All results 
were qualified estimated "J". 

Manganese, calcium, and iron were detected in the method blanks. The associated samples with 
results >MDL were qualified 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-dl4 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 estimated non
detected "UJ". 
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The polychlorinated biphenyls (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, ethyl benzene, 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-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-MW03a 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 SDG. 
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The RPD between the primary and confirmatory column, for sample OT20-MW03a, was greater 
than 40% for Dalapon. The result was qualified 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 estimated "J". 

Compound Quantitation and Reporting Limits 
The TDS analysis for samples SS18-MW02, OT20-MW03, and OT20-MW03a 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 

SamplelD Parameter *Qualifier 

SS18-MW02 
Calcium 490,0001 

Potassium 13,0001 

SS18-MW04 
Calcium 610,0001 

Potassium 24,0001 
OT20-MW03a Dalapon 0.51 1 

Naphthalene 0.761 

RW42-DP01-10 
TPH-GRO 0.741 
TPH-DRO 1.91 
Manganese 1701 
TPH-GRO 0.371 

RW42-DP01-16 TPH-DRO 1.81 
Manganese 110 J 

RW 42-DPO 1-24 
TPH-DRO 2.11 
Manganese 59 J 

RW42-DP01-24a 
TPH-DRO 2.31 
Manganese 1601 

RW42-DP02-10 
TPH-DRO 2.11 
Manganese 2201 

RW42-DP02-16 
TPH-DRO 1.81 
Manganese 1101 

RW42-DP02-24 
TPH-DRO 2.1 1 
Manganese 1201 
Naphthalene 1.81 

RW42-DP03-10 TPH-DRO 2.1 1 
Manganese 240] 
Naphthalene 1.01 

RW42-DP03-16 TPH-DRO 1.9] 
Manganese 2401 

RW42-DP03-24 
TPH-DRO 2.81 
Manganese 1401 

RW42-DP04-10 
TPH-DRO 2.11 
Manganese 1901 
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Summary of Qualified Data 

SampleiD Parameter 

Bis(2-Ethylhexyl)phthalate 

RW42-DP04-16 
All non-detect SVOCs 

TPH-DRO 
Manganese 

RW42-DP04-24 
TPH-DRO 
Manganese 

RW 42-DP02-24a TPH-DRO 

OT38-DP03-10 
TPH-GRO 
TPH-DRO 

OT37-DP09-2 TPH-DRO 

OT37-DP09-10 
TPH-GRO 
TPH-DRO 

OT37-DP10-2 TPH-DRO 
OT37-DP10-10 TPH-DRO 

Data Validation Report 
Holloman AFB ACM 

STLJob# D7Fl20221 

*Qualifier 

150 J 
UJ 

2.0J 
150 J 
2.1 J 
35 J 
2.0J 
UJ 

2.2J 
10 J 
UJ 

2.2 J 
2.3 J 
2.0J 

*VOCs/SVOCs/herbicides are in micrograms per kilogram (l..tg/kg) (soil) and micrograms per liter (!lgiL) 
(water) 

*TPH in milligrams per kilogram (mg/kg) 

*Metals in mg/kg (soil) and !lgll (water) 
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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, New 
Mexico, on July 24-25, 2007. Four soil samples and six aqueous samples were taken 
during the Accelerated Corrective Measures sampling event. All analyses were 
performed by STL Denver, Colorado. The specific samples included in this validation 
were: 

Sample ID Matrix 
Collection 

Analyses (USEPA Method Number) 
Date 

RW42-MW01 Water 7/24/07 
VOCs (SW8260B), SVOCs (SW8270C). TAL Metals 
(SW6010B/7470A), Tritium (906.0MOD). TDS (160.1) 

VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
OT37-SB15-10 Soil 7/24/07 (SW6010B/7471A), Perchlorate (SW6860). PCBs (SW8082), 

TPH-GRO, DRO, ORO (SW8015B) 

VOCs (SW8260B), SVOCs (SW8270), RCRA Metals 
OT37-SB15-30 Soil 7/24/07 (SW6010B/7471A), Perchlorate (SW6860), PCBs (SW8082), 

TPH-GRO, DRO, ORO (SW8015B) 

VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
OT37-SB09-15 Soil 7/24/07 (SW6010BI7471A), Perchlorate (SW6860B), PCBs 

(SW8082). TPH-GRO, DRO, ORO (SW8015B) 

VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
OT37-SB09-30 Soil 7/24/07 (SW6010B/7471A), Perchlorate (SW6860B), PCBs 

(SW8082), TPH-GRO. DRO. ORO (SW8015B) 

VOCs (SW8260B). SVOCs (SW8270C), RCRA Metals 
OT37-SB09-10d Water 7/24/07 (SW6010B/7471A), Perchlorate (SW6860B), PCBs 

(SW8082). TPH-GRO, DRO. ORO (SW8015B) 

OT32-TMW05 Water 7/25/07 Tritium (906.0MOD) 

SSI8-MW04 Water 7/25/07 
VOCs (SW8260B), SVOCs (SW8270C), TAL Metals 
(SW60 I OB/7470A), TDS ( 160.1) 

VOCs (SW8260B), SVOCs (SW8270C), RCRA Metals 
OT20-MW01 Water 7/25/07 (SW6010B/7470A), Pesticides (SW808lA), Herbicides 

(SW815lA), PCBs (SW8082), TDS (160.1) 
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Sample ID Matrix 
Collection 

Date 

OT20-MW02 Water 7/25/07 

Analyses (USEPA Method Number) 

Data Validation Report 
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VOCs (SW8260B). SVOCs (SW8270C). RCRA Metals 
(SW6010B/7470A), Pesticides (SW808lA). Herbicides 
(SW8151A), PCBs (SW8082), TDS (160. 1) 

Notes: USEPA- U.S. Environmental Protection Agency, VOCs- Volatile Organic Compunds, SVOCs- Semi-
volatile Organic Compounds, TAL- Target Analyte List, TDS- Total Dissolved Solids, RCRA- Resource 
Conservation and Recovery Act. TPH- Total Petroleum Hydrocarbons, GRO- Gasoline Range Organics, DRO 
-Diesel Range Organics, ORO- Oil Range Organics, PCBs- Polychlorinated Biphenyls 

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 m 
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 TPH-GRO analysis exceeded hold times from 
collection to preparation and were qualified estimated "J". 

Sample OT37-SB09-10d 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 estimated "J". 

2-Butanone and methylene chloride were detected in the method blank associated with 
the soil samples. The positive results were qualified 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 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 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. 
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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, !-trichloroethane, 1, 1 ,2-trichloroethane, 
trichlorofluoromethane, xylenes (total), isopropyl benzene, 1 ,3-dichloropropane, m&p
xylene, o-xylene, and 2-chloroethyl 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. 

The continuing calibration verification (CCV) standards associated with samples OT20-
MW01 and OT20-MW02 yielded a 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 
estimated "J". 
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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 total 
dissolved solids 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 690,0001 

Zinc 201 

SS18-MW04 
Calcium 590,0001 

Zinc 591 
Methylene chloride 0.381 

OT20-MW01 2,4-DB 0.341 
Dichlorprop 0.561 

OT20-MW02 Dalapon 2.41 
TPH-GRO 0.951 

OT37-SB15-10 2-Butanone 11 1 
TPH-DRO 1.81 
TPH-GRO 1.01 

OT37-SB15-20 2-Butanone 9.61 
TPH-DRO 2.01 
TPH-GRO 1.01 

OT37 -SB09-15 2-Butanone 121 
TPH-DRO 2.01 
TPH-GRO 0.901 

OT37-SB09-30 2-Butanone 101 
TPH-DRO 2.01 

* TPH/metals/herbicides/pesticides in milligrams per kilogram (mg/kg) (soil) and micrograms per liter 
(J.lg/L) (water) 

*TDS in milligrams per liter (mg/L) 

*VOCs in micrograms per kilogram (J.tglkg) (soil) and J.lg/L (water) 

4 of4 



Data Validation Report 

Data Validation Report 
Holloman ACM 

STL Job# D7H250232 

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, New 
Mexico, on August 24, 2007. Two aqueous samples and one trip blank were taken during 
the Accelerated Corrective Measure sampling event. All analyses were performed by 
STL Denver, Colorado. The specific samples included in this validation were: 

Sample ID Matrix 
Collection 

LabSDG Analyses (USEPA Method Number) 
Date 

VOCs (SW8260B), SVOCs (SW8270C), PCBs 

OT20-MW04 Water 8/24/07 D7H250232 
(SW8082). RCRA Metals (SW6010B/7470A), 
Pesticides (SW8081A), Herbicides (SW8151A), 
TDS (160.1) 

VOCs (SW8260B), SVOCs (SW8270C), PCBs 

ACMPURGE D7H250232 
(SW8082), RCRA Metals (SW6010B/7470A), 

TANK 
Water 8/24/07 

D7H250234 
Pesticides (SW8081A), Herbicides (SW8151A), 
Tritium (906.0M), Perchlorate (SW6860), TDS 
(160.1) 

Notes: SDG- Sample Delivery Group, USEPA- U.S. Environmental Protection Agency, VOCs- Volatile Organic 
Compunds, SVOCs - Semi-volatile Organic Compounds, TAL- Target Analyte List, TDS -Total Dissolved Solids, 
RCRA- Resource Conservation and Recovery Act, TPH- Total Petroleum Hydrocarbons, GRO- Gasoline Range 
Organics, DRO- Diesel Range Organics, ORO- Oil Range Organics, PCBs- Polychlorinated Biphenyls 

This data was validated against the laboratory's quality assurance/quality control 
(QNQC) limits using the guidelines and practices published in the USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (US EPA, 
October 1999), and in the USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (USEPA, October 2004) (NFG), and m 
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 times. 

Blanks 
Methylene chloride and chloroform were detected in the trip blank associated with OT20-
MW04. Since these compounds were not detected in the sample, no qualification was 
required. 

The laboratory method blanks were correctly hatched with the corresponding field 
samples. The laboratory method blanks yielded no positive results for any compounds. 
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Blank Spike Sample (Laboratory Control Sample)/ 
Surrogates 
All laboratory control sample (LCS) results met the QC requirements for the percent 
recoveries (%Rs) for all analysis with the following exception. 2,4-Dimethylphenol 
yielded a %R below QC limits along with the relative percent difference (RPD) above 
QC limits. The LCS duplicate sample was within control and this compound was not 
detected in both samples. Therefore, no qualification was required. 

The PCB surrogate tetrachloro-m-xylene had a %R above QC limits for sample ACM 
PURGE TANK. Since all target compounds were not detected in the sample, no 
qualification was required. 

Matrix Spike/Matrix Spike Duplicates (MS/MSD) 
The volatile MS and/or MSD recoveries for styrene, isopropylbenzene, and carbon 
disulfide were outside QC limits associated with both samples. 

The metals MS/MSD and/or RPD analysis for mercury were outside QC limits. 

The MS/MSDs were cross referenced with the associated LCS, which were in control, 
and no qualification of the sample data was required. 

Due to insufficient samples volume, MS/MSD analyses could not be performed for semi
volatiles, pesticides, PCBs, and herbicides. As stated above, the LCSs were used to 
assess method precision and accuracy. 

Project Specific Quality Assurance/Quality Control 
The continuing calibration verification (CCV) standards yielded a percent difference 
(%D) outside QC limits for naphthalene. The data may be bias high and the positive 
result from sample OT20-MW04 was qualified estimated "J". 

For the herbicides analysis the RPD exceeded 40% between the primary and confirmation 
columns for 2,4-D, Dalapon and 2,4-DB in sample ACM PURGE TANK. These 
compounds were qualified estimated "J". 

Compound Quantitation and Reporting Limits 
Due to compounds present above the linear calibration range the perchlorate analysis for 
sample ACM PURGE TANK was analyzed at a 10 fold dilution. Sample OT20-MW04 
was analyzed at a 10 fold dilution for the metals analysis due to matrix interferences. 
Due to high levels of dissolved solids the TDS analysis required a dilution for both 
samples. Elevated reporting limits are reported for these analyses. 

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 

OT20-MW04 Naphthalene 
2,4-D 

ACM PURGE TANK Dalapon 
2,4-DB 

*units are micrograms per liter (jlg/L) 
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*Qualifier 

0.241 
0.211 
1.21 

0.101 
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Accutest Laboratories 

Sample Summary 

Bhate Environmental Associates, Inc. 
Job No: 

HOLMN 
Project No: PROJECT# 9050361.03 

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID 

F50342-l 06/07/07 16:05 BW 06/14/07 so Soil SS12-DP13-2 

F50342-2 06/07/07 16:15 BW 06/14/07 so Soil SS12-DP14-2 

F50342-3 06/08/07 10:30BW 06/14/07 so Soil OT20-DP06-5 

F50342-4 06/08/07 11:10BW 06/14/07 so Soil OT20-DP05-5 

F50342-5 06/05/07 10:40BW 06/14/07 so Soil OT38-DP03-15 

F50342-6 06/05/07 16:40BW 06/14/07 so Soil SS18-DP04-6 

F50342-7 06/05/07 09:45 BW 06/14/07 so Soil OT38-DP02-15 

F50342-8 06/06/07 16:55 BW 06/14/07 so Soil SS18-DP06-7 

F50342-9 06/04/07 14:10 BW 06/14/07 so Soil OT45-DP10-5 

F50342-10 06/04/07 14:20BW 06/14/07 so Soil OT45-DP11-5 

Soil samples reported on a dry weight basis unless otherwise indicated on result page. 

I 

F50342 
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SAMPLE DELIVERY GROUP CASE NARRATIVE 

Client: Bhate Environmental Associates, Inc. Job No: F50342 

Site: HOLMN Report Date 6/28/2007 4:48:40 PM 

I 0 Samples were collected on between 06/04/2007 and 06/08/2007 and received at Accutest on 06/14/2007 properly preserved, at 22 
Deg. C and intact. These Samples received an Accutest job number ofF50342. 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: GN26023 

All samples were analyzed within the recommended method holding time. 

All method blanks for this batch meet method specific criteria. 

Sample(s) F50342-5DUP were used as the QC samples for Specific Gravity. 

Wet Chemistry By Method ASTM D2937-94 M 
Matrix: SO Batch ID: GN26022 

All samples were analyzed within the recommended method holding time. 

All method blanks for this batch meet method specific criteria. 

Sample(s) F50342-5DUP were used as the QC samples for Bulk Density (Dry Basis). 

Wet Chemistry By Method ASTM D2974-87 
Matrix: SO Batch ID: GN26006 

All samples were analyzed within the recommended method holding time. 

All method blanks for this batch meet method specific criteria. 

Sample( s) F50342-7DUP were used as the QC samples for Fractional Organic Carbon. 

Wet Chemistry By Method EPA 160.3 M 
Matrix: SO Batch ID: GN26050 

Sample(s) F50342-4DUP 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: June 28, 2007 
Svetlana Izosimova, QAO (signature on file) 
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Accutest Laboratories 

Client Sample ID: SS12-DP13-2 
Lab Sample ID: F50342-1 
Matrix: SO - Soil 

Project: HOLMN 

General Chemistry 

Analyte 

Bulk Density (Dry Basis) 
Fractional Organic Carbon 
Moisture, Percent 
Specific Gravity 

RL = Reporting Limit 

Result 

1.5 
14.1 
15.2 
1.9 

Report of Analysis 

RL Units 

g/ml 
% 
% 

Date Sampled: 06/07/07 
Date Received: 06/14/07 
Percent Solids: 84.8 

DF Analyzed By 

1 06/18/07 LE 
1 06/18/07 11:10 LE 

1 06/18/07 LE 

1 06/18/07 LE 

Page 1 of 1 

Method 

ASTM D2937 -94 M 

ASTM D297 4-87 

EPA 160.3 M 

ASTM 1429 
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Accutest Laboratories 

Client Sample ID: SS12-DP14-2 
Lab Sample ID: F50342-2 
Matrix: SO - Soil 

Project: HOLMN 

General Chemistry 

Analyte 

Bulk Density (Dry Basis) 
Fractional Organic Carbon 
Moisture, Percent 
Specific Gravity 

RL = Reporting Limit 

Result 

1.4 
8.9 
21.3 
1.9 

Report of Analysis 

RL Units 

g/ml 
% 
% 

Date Sampled: 06/07/07 
Date Received: 06/14/07 
Percent Solids: 78.7 

DF Analyzed By 

1 06/18/07 LE 

1 06/18/07 11:10 LE 

1 06/18/07 LE 

1 06/18/07 LE 

Page 1 of 1 

Method 

ASTM D2937 -94 M 

ASTM D297 4-87 

EPA 160.3 M 

ASTM 1429 
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Accutest Laboratories 

Client Sample ID: OT20-DP06-5 
Lab Sample ID: F50342-3 
Matrix: SO - Soil 

Project: HOLMN 

General Chemistry 

Analyte 

Bulk Density (Dry Basis) 
Fractional Organic Carbon 
Moisture, Percent 
Specific Gravity 

RL = Reporting Limit 

Result 

1.4 
9.4 
21.1 
1.8 

Report of Analysis 

RL Units 

g/ml 
% 
% 

Date Sampled: 06/08/07 
Date Received: 06/14/07 
Percent Solids: 78.9 

DF Analyzed By 

1 06/18/07 LE 

1 06/18/07 11:10 LE 

1 06/18/07 LE 

1 06/18/07 LE 

Page 1 of 1 

Method 

ASTM 02937-94 M 

ASTM 0297 4-87 

EPA 160.3 M 

ASTM 1429 
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Accutest Laboratories 

Client Sample ID: OT20-DP05-5 
Lab Sample ID: F50342-4 
Matrix: SO - Soil 

Project: HOLMN 

General Chemistry 

Analyte 

Bulk Density (Dry Basis) 
Fractional Organic Carbon 
Moisture, Percent 
Specific Gravity 

RL = Reporting Limit 

Result 

1.4 
15.9 
18.7 
1.8 

Report of Analysis 

RL Units 

g/ml 
% 
% 

Date Sampled: 06/08/07 
Date Received: 06/14/07 
Percent Solids: 81.3 

DF Analyzed By 

1 06/18/07 LE 

1 06/18/07 11:10 LE 

1 06/18/07 LE 

1 06/18/07 LE 

Page 1 of 1 

Method 

ASTM 02937-94 M 

ASTM 0297 4-87 

EPA 160.3 M 

ASTM 1429 
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Accutest Laboratories 

Client Sample ID: OT38-DP03-15 
Lab Sample ID: F50342-5 
Matrix: SO - Soil 

Project: HOLMN 

General Chemistry 

Analyte 

Bulk Density (Dry Basis) 
Fractional Organic Carbon 
Moisture, Percent 
Specific Gravity 

RL = Reporting Limit 

Result 

1.1 
4.1 
13.9 
1.4 

Report of Analysis 

RL Units 

g/ml 
% 
% 

Date Sampled: 06/05/07 
Date Received: 06/14/07 
Percent Solids: 86.1 

DF Analyzed By 

1 06/18/07 LE 
1 06/18/07 11:10 LE 

1 06/18/07 LE 
1 06/18/07 LE 

Page 1 of 1 

Method 

ASTM D2937-94 M 
ASTM D2974-87 
EPA 160.3 M 
ASTM 1429 
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Accutest Laboratories 

Client Sample ID: SS18-DP04-6 
Lab Sample ID: F50342-6 
Matrix: SO - Soil 

Project: HOLMN 

General Chemistry 

Analyte Result 

Bulk Density (Dry Basis) 1.3 
Fractional Organic Carbon 7.6 
Moisture, Percent 25.9 
Specific Gravity 1.8 

RL = Reporting Limit 

Report of Analysis 

RL Units 

g/ml 
% 
% 

Date Sampled: 06/05/07 
Date Received: 06/14/07 
Percent Solids: 74.1 

DF Analyzed By 

1 06/18/07 LE 

1 06/18/07 11:10 LE 

1 06/18/07 LE 

1 06/18/07 LE 

Page 1 of 1 

Method 

ASTM 02937-94 M 

ASTM 02974-87 

EPA 160.3 M 

ASTM 1429 
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Accutest Laboratories 

Client Sample ID: OT38-DP02-15 
Lab Sample ID: F50342-7 
Matrix: SO - Soil 

Project: HOLMN 

General Chemistry 

Analyte Result 

Bulk Density (Dry Basis} 1.1 
Fractional Organic Carbon 9.5 
Moisture, Percent 11.3 
Specific Gravity 1.5 

RL = Reporting Limit 

Report of Analysis 

RL Units 

g/ml 
% 
% 

Date Sampled: 06/05/07 
Date Received: 06/14/07 
Percent Solids: 88.7 

DF Analyzed By 

1 06/18/07 LE 

1 06/18/0711:10 LE 

1 06/18/07 LE 

1 06/18/07 LE 

Page 1 of 1 

Method 

ASTM 02937-94 M 

ASTM D297 4-87 

EPA 160.3 M 

ASTM 1429 
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Accutest Laboratories 

Client Sample ID: SS18-DP06-7 
Lab Sample ID: F50342-8 
Matrix: SO - Soil 

Project: HOLMN 

General Chemistry 

Analyte 

Bulk Density (Dry Basis) 
Fractional Organic Carbon 
Moisture, Percent 
Specific Gravity 

RL = Reporting Limit 

Result 

1.4 
8.4 
14.5 
1.8 

Report of Analysis 

RL Units 

g/ml 
% 
% 

Date Sampled: 06/06/07 
Date Received: 06/14/07 
Percent Solids: 85.5 

DF Analyzed By 

1 06/18/07 LE 

1 06/18/07 11:10 LE 

1 06/18/07 LE 

1 06/18/07 LE 

Page 1 of 1 

Method 

ASTM 02937-94 M 

ASTM 0297 4-87 

EPA 160.3 M 

ASTM 1429 
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Accutest Laboratories 

Client Sample ID: OT45-DP10-5 
Lab Sample ID: F50342-9 
Matrix: SO - Soil 

Project: HOLMN 

General Chemistry 

Analyte Result 

Bulk Density (Dry Basis) 1.4 
Fractional Organic Carbon 5.5 
Moisture, Percent 14.1 
Specific Gravity 1.8 

RL = Reporting Limit 

Report of Analysis 

RL Units 

g/ml 
% 
% 

Date Sampled: 06/04/07 
Date Received: 06/14/07 
Percent Solids: 85.9 

DF Analyzed By 

1 06/18/07 LE 

1 06/18/07 11:10 LE 

1 06/18/07 LE 

1 06/18/07 LE 

Page 1 of 1 

Method 

ASTM 02937-94 M 

ASTM 02974-87 

EPA 160.3 M 

ASTM 1429 
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Accutest Laboratories 

Client Sample ID: OT45-DP11-5 
Lab Sample ID: F50342-10 
Matrix: SO - Soil 

Project: HOLMN 

General Chemistry 

Analyte 

Bulk Density (Dry Basis) 
Fractional Organic Carbon 
Moisture, Percent 
Specific Gravity 

RL = Reporting Limit 

Result 

1.7 
2.4 
10.2 
2.0 

Report of Analysis 

RL Units 

g/ml 
% 
% 

Date Sampled: 06/04/07 
Date Received: 06/14/07 
Percent Solids: 89.8 

DF Analyzed By 

1 06/18/07 LE 

1 06/18/07 11:10 LE 

1 06/18/07 LE 

1 06/18/07 LE 

Page 1 of 1 

Method 

ASTM 02937-94 M 

ASTM 02974-87 

EPA 160.3 M 

ASTM 1429 
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• Chain of Custody 

Section 4 
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Project No: 9050381.03. 

ENGINEERING. SCIENCE AND CONSTRUCTION 
;cJ ' CDC Numb<'(l)o Ob-O~ -u;c>?-o 1 

Chain of Custody and Analytical Request LJMS Numbtr: 

Fa(:ility/B;Ue J.D.: Holloman Air Force Baee S..a,- ....... .,. ... ~u•M rM Q\lllilf)'A..,,...MS.IIIpl.. 1•1 

Project/Site Name: .SSlZ-
!:; 
~ 5 Q 

Clienl Name: US ACE • ~ Q 
~ • ~ 

i ! ,; ~ ~ Arrbenl 81Mk WI "Bqw!p!Nnl l'llulc lot Tnp 8lllllc lnr C0111NI 

j Collettod by' B. Wolfe, C. McGriff, D. Berry, J. Moore 5 j ConLrol,.;umbtr C'OI'IIf(liNumber Numb. 

~ 
g 

T"" ~ 2 FwldS.unpt.ID ERPIMS LOCJD DtteCulk!tllld C'ollel;;ted Stmpkl>cprb SACodo ....,,, -· J l 
lloa...-Mvd II'CI!Maei ...... M) (dd-rmtn-'fYY'I) (Ml~lM}l) <betbmlna·~·) "' NW1'Iblr!! 1 Mltnr(" E 

"""" 
:>:it<..-0?•'>· L 'iJ lJv,J l.vol )\706 0 ~ N / 5-o , f.. )(. "- ;<-(.-

~"IZ-' Pi'l..f-Z.. '1--"'"""' !.ro"l \(,I.) 0 c.. "-' / SD I .,: :;<. x.fo_ 

I 

COMMENTSo 

CultOd)'Tra...,..,.Prt.rt•a.c.IP'bJ-L•btniOI')' s..,- hV"ft')' DH .... , t..il_..gry Reortpt 
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I \.1_1 h, :i: I t,;"t::O fodE• Alrbi!INumber: 

zF~DN '·1'-1-U 'P ::~"~le\(-, MelhoQ of Shipmcru. 

A.nal)'ticJilab: />j_<A<['-- Delivery UK:atlou. -"• •• ~0. o-,J,.;;I; 
). 3. l.abReeipi~:~~1: Delivery Dateffimo:· . 1) Chlinof'Cilf!odyNum.r dllecollect..:l+tuatody'Mfmbt;Ttea.09-02-1999-01) 

2) Sernpk!Type{SA~Cod-. N"'NGI'I"Ni~ Ta•Trip a&.*(~)S ........ FD•Flekl.Dupl~c(1)~lel. fll'"'firid.Repticale(-b}SIUT'flt.. I!&•Eq~ Rllnk{-1;1)~ MS•M.cn~Spol<t.S.D•M&tTb.SpK.cDuptie•o. AS• .O.mbiau Blwlk {-e) 

)) 5anlpieNvn'lblr Unlq~lll'ft!'len&lnlbercolleaodftonolap•ncullrlocari<m~d.,- (t.I-Oround'otrM«•.nvleeollea'edlhnnMW·I on 10110J'ii?•OL.•h~lcdiiP>IIIon IOJIOJ99•02.•tcl 

4) Murt11 eo.· GS• Soil G.. wo- Groundwr••· ws- Swf.ee W•et". so• Soil. se- sediment. Sl• SJudte, ss • SurfKe Soil Simples. WQ • AqiMOUI Stank S~(mp. oqu~.an-.blcnt. etc). so· ~JISIW~I.:t 
S.} ~ Anal)N Roqucaed. A~ai~Nttlod rt~q\>tllled and nllfJibw o1 Ccmtaii*S pfOVIded fur .c:h 
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•21ibhate Pa~: ·v#of 1.1 
Project No: 9050311.03. 

: •• ,.,..,..a,o~,,!, ?.~ o!.:'.!o~o~ F.:,:} 0 ~ r/ J COC~umber(l)' Ob · o]l- Z£!0/ -o Z-

Cha n of Custody and Analytical Request LIMSNumber: 

Fac1htyf8ut r.o.: Holloman Air Force BaM S•IIJI'it.U..,_ .... .-.. ~• Qlllllt)'.4 ..... -~.-(fl 

Project/Site Ntm•: C>T ?-0 ~ § Q 

§ Client Name: USACE J ~ 
Q 

~ ~ 0 

2 f ~ 
AmbillmBI~klol Equtpmmt B!.nk Lot TnpBIRLotCoorrol 

~ Collected by: B. Wolfe, C. McGriff, D. Berry, J. Moore I J ~ 
Con1rol Number Co,nroJNumbar' N"'"" 

Tine .. :i ~ l Fl•ldS~IciD ERI'IMS LOCI[) DlleCollectod Collected S~Oepch SACI)de """" SM'Iple 
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""""' 

esrw ·1JTo,;.· 5 I J1'-.! Lr.n 1 lt>3C> 0 -..; ,.._, / SD i )l. )(.X.. 1'-

COMMENTS' 

C...:o.tyTraulmPrter'- ...... bJ .......... III'J S-pll Dltlvwy DelaNII Lab«Mo., ..... 
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I C'HinofCIIII No . ~ . ody mber dlle ~ waodym.nW(t.J.09.0li999-0H 

Z) S ..... T)'I)I(SA.) Cod..- N•NOI'NI~. TB•TnpBIIIIlt{..c)SIIJllle. f'O•I'IeldOupl~o{·•)Strnpia. F1t • Field Rcphcau~j-b)S~'-- EB• EGu~;wNM atank(·d)~ !\otS •M.rruSpikc.SD• M.mxSp1ke Dllpliclle. AB•Ambiont ~lank(-a) 
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.4.) MamxCodel. GS •Sot! Ga. WG•Gmuadw11cr, WS•Surt.c.Wtter, SO•Soil,SE •Sedanalt,SL•Siudie-SS•Sur&c::ISOll ~ WQ•AqiM!OIIil Blank~{trip.eqo.ipmenr.lb'llbient. mc).SQ•Soilllbr.h 

F50342: Chain of Custody 

Page 2 of8 

I 

lill!'.l 18 of 27 
CiACCUIESr. 
F50342 
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•21iRbs~~ F tS" o~ " ~ 
Projoct No: 9050381.03. 

ENGINEERING. SCIENCE AND CONSTRUCTION COCNumber(l)' !Jl.:·CJ!·(£01 -o~ 

Chain of Custody and Analytical Request LIMS Numbe" 

Facility/Base I. D.: Holloman Air Force Base S.•pleAII .. ,...~Itattd 1f) Q11.at)o _.._.,..c. s-pJM 1" 

Project/Site Name: 0\W ~ e 
Client Name: USACE ~ ll § 5 

! ~ ~ 

I j ~ 
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t'TLP"Wo5·S _... l)if., .... Ja>l rftu 0 . ::,· I\_ I . ./ $0 I _f._ J<..J<. "-
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4.) MtU'br:Codcs: GS•SciiU.. WG•~••· WS•SurflteWuer.SO•Saii,SE •Sedlrnrni:.SL•Siudje.SS•SurfaceSoll~lt.l. WQ•Aqueoos Blatli:Stqliei(Tnp. CQUipmenl.iJTtltern. etc).SQ"' SoJIBIMlh 
:S.) ~ AJial)'tlllloq-..t. ANI)'tleal"*hod req~ed ...t rMrDir ofoonr.incrt pi"Q'Iidld lbr -=b 
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F50342: Chain of Custody 

Page 3 of 8 

I 

1111!1 19 of 27 
;;JACCU I ES r. 
F50342 



J ~Rbs~~ ( 
Paae' A_,r of ] 

Project So: all50381.03. 

ENGINEERING, SCIENCE AND CONSTRUCTtON )01 '-/ ) coc"umbe~td¥'4-6- /W1 -or+ 
Chain of Custody and Analytical Request LIMSNumber: 

Facility/Base l.D.: Holloman Air Force Base SaMJ)ItAul,.*~td 1• Qudty ..u...-.- s .. , .. , •• 
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l) S~Nu:nber Uniquellll"lpliiiiUITlbn"c::olllc::l:«<ltom•!*trtu!.,r~plll'dey (Ill Of~Aiqllccollcc::tc<ift-om.MW·I on loll0199 .. 01,or,lfllpkd ....... on IOJIOI99•02.Sic::.) 
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6) Quality~t~nllllipedbydale(ddJmln}&lldthe.mpMnunbriiiOciataiwilbthe..wplljOI. 02,etc::)(•l Equlprmltbllftlcc::elltctailll IIJOdtiion with MW-1 rut IOit0199wl11 bt~t'd IOI09QOI rnlho:: E.qu!p!lEI"II Bl.akLotComrol 
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J .s~P.bE'~ ~ Pa~e. 5"1 of J 

5 0 ,_, 4 J Proj~Kt No: 9050361.03. 

ENGINEERING, SCIENCE AND CONST,_UCTION 
COCNumb«(l)' 0'-·0(f <£,vi . o'{ 

Chain of Custody and Analytical Request LIMS Number: 

FacilityiBIH 1.0.: Holloman Air Force Base S.•.W Aulylll R.~~u• .. i'l Qualk, ~s .. , .. (,, 

Project/Site Name: S.SIJ ~ § 
Client Name: USACE ~ ~ § Q 

~ s 9 

I 1 ~ 
Amblcnt811t1ltl.ot E~wi!)I'Nllll BIMk Lot Trip llllftk ~ ('OPIII'Ol 

' Coi\C(;ted by: B. Wolfe, C. McGriff, D. Berry, J. Moore j Control Number Control Numbtr Number 3 
~ s Tm. 

SA~C>de 
.. ! j F'teldSimP'-10 Bli:PIMS LOCJD DllcColla:wd Coll.:l«< S~lePtprlt , ..... '-" j tl!lcr-..Mn\ (\SOwKWnlofU) (dd-II'WTWno)')'Y)') (Milit:.y) lb~Pmm1 • mdlnl) Nlllflba-r1 1 Mun~t'" ~ 

"'""'' 
iJ. is:I:<-17PO<·H l!b3~~·~· \~0 3·(., N / ::...o I .X..l;<. ;<. IJ... 

COMMENTS' 

c....,.,.,....,.,. Prtw te bceliK .. , laencery s....-De~ Det.lllkl l.t1Nr11ory Rtulpt 
Relil\qu.t.d lly (Sipcd) 0.• Tm R--.t!l)1(•'iJ*I.) o.te rm. Delivered. DirKtly to lAb. Shtpped No.: 'i ~~.& ·-·~-1 lJCV I. (7 ... 1 .... .;;t:f_l f.JL. Mtdlo4 or Shipnlenc: FedEA Airhill Number: 

eE·~·]·'~ 2 -," Ct Q -l~·(l.J. qt('_,g z~l~ Anol)'dcal Lab' &o.!i:tit 
&;I ·~·- Delivery l.ociMD! 

J. 3. . Lab Redolent: Delivery D11etri~ 
I. C'rwiftof - . ClllfOdyNWf\balr dmeolleaed CllllOd)"numbet(t .. 09-Qllm-OI) 

2) S...,.T)'l!C(SA)Cod.· N •NQft'IW~. TB•TrtpB!mk{-e)Samplt.I'D• PieldDo.ip\>l;;uol-e)~tc.. Plt•Pieki.Itq~lkme~(•b)S11111'1.-, eB•Equ.lpmall: 8t.nlr.{-d)S..-, MS•M.n..Splka, S"D•MMDI Spike'[)uplk.le.AB•Ambicnt 91 .. k(·c) 

) ) S~t-lurnbcr l./ftlquo....,..nllflllcrcollkt.dfrom•partiwl.-klallloflp.d.)".(•·l· Groll!'ldwiii:•~Jecolllc::r:.t fromMW-1 on 10JI0190•01.1f~~~~npllclapinon 10110199•02,~:~1C) 

4) M•rix C'ods OS• Sol Gat, WG•Ground.ll~~r. WS'"' Surr.:c Wm•. SO •Sml. SE • Sedln.nl, Sl •ShJdae. SS • SurflloeSo•l ~- WQ • Aqueout Bitt* ~Itt (tnp, oqiiiPfi'ICIIII, IU!'Ibient. c:nc), SQ • So•l BllnkJ 
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J 

) 
I 

;&-;;FsJb~\~ ~ 
Paae: &{.of ·1 

~ o'l,'-1) PtojectNo: 9050381.03. 

ENGINEI!!RING, SCIENCE ANO CONSTRUCTION COCNumbeo(l) Ob· O,i· l-<o;>l · 00 

Chain of Custody and Analytical Request LIMS Number 

f'IIICility/Baac 1.0.: Holloman Air Foree Base s. .. ,-.u..,.._lt_.._...~l) Q~o~ttlty .._,.._ s. .. ~~-

ProjetVSite Name: SSi'6 err Yl ~ ~ 
Client Name: US ACE ~ 2 ~ c 

$ ~ • 3 
i I • ~ A.mbieru BW'Ik Lot E-quipment 9111lk Lot TripBianlrlotC'unlrol • ColltK:t.d by: B. Wolfe, C. McGriff, D. Berry, J. Moore i j ~ ConrroiN\IIflbm" ColltrolNurnlla' !<;umber ~ 

Tirr• ~ ~ ~ 
j 

Fltld~ID E.lll'rMS LOCID O..Coilcued Collec'led Stmp~eo.ptb SACO<Ie ....... Somplo 

~ ! 
(JO~P.ho) (l,o.er-Mu) (dd-rtWml-)')')'Y} (=) (bqmnina- Clld¥1J) "' Numt. 1JI Marllll•t 8 

z 

!l'1: 5r&·fY?t) l~ lo5.:r~,_,uo· '''1'-\:f" 15. \:-,"" N _... 
~ I XIX .X.if-

551"Jt-Pi1tob.·· ID£.~ •. ._. tm~ jt.,-{..;- ::> . ., ~; - !I I J(. )<..)<.._ J(_ 

COMMENTS: 

C.....,.T,. ...... PtWNo~byl..aiNnt...,- S••,.. Wnry D«•lll r I..bon~IIIII'J' lbedpt 
Reliaqw.Md l)y(Sipcdl - rm. Rcrceived~(tlpld) O.:c r ... Delivtred Directly to Lib: Shipped :-.ro.: 

L ·r.-~~~k: Co·'&- I I$~ ~: t:;;~r1kx._ Method of Sbipm.at:. Pedb. Airblll Sumber. 

2-t:l;.tl. II<. b-IV~2:_ <l#l~,y Analytic:•! Lab: 4~:d!~ OeltvcryL<K:ation: er.~,~£~ 
3, 3. Lib Reel lent: Delivm- Otte!Tin'lt: 

' . + ) et..iftofCUIIOdyNunilw dMccollc:ci:Q:i cuatodyfllll'l'lberle.a.O'M21990-0l) 

l) S ... T)'P'(SA)Ccdel: N •Noma! S~. TB•TripBlaak(·a)SMipll, FD•PitldDIIpl~ea~c( .. }SimP .. P'lt•Fi•ldRqllieMe(·b)~\el. EB- Equ~ llllrlt(-4)5....,1&. MS-M .. rikSpik£.50• 'l'.tr!ll S1)1ke O~pliute. AB•Amblenl Blenk (-c) 

l.) ~ltlllunilt'r Un~~lem:rnbcrcoilllcted~t!)Micalll"locciorlpcrdl.y.(tj Orolllldwet«..,...lcwh~:~odlt'ofnMW-IOIIIOilOIW•OI.if~apinon 10110J99•U!.elc) 

4) M.m11.eoct. CS .. So,IGu, WC•Grourldwaer. WS•Su:faoeWiter, SO•Sml.SE•Sedimcnt.Sl•Sllldp. SS•SurfaceSoeiS~ WQ • Aqueololl BlarlkS~{Inp.equipmmt. arnbtc:N.acl. SQ•So1l Blanks 
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'1 
II 

Pllgc: J ,! of '] 

=s-;;Rbffi'~ F sf o~¥ '- Project No: 9050381.03. 

ENGINEERING, SCIENCE AND CONSTRUCTION COCNumbcr(IH)b- t>j:- L'.W"l· OJ 

Chain of Custody and Analytical Request UMSNumbeT: 

fKillty/Basc I. D.: Holloman Air Force Base s-_.""•ly•lttct..,...,.~•~ 1:)!1..,.4-I"IIR«Sa•p'- 1
tl 

Project/Site Name: 0"'!'<-t-.- ~ ~ 
Client ~ame: USACE ~ >: ~ Q 

c t ~ ~ I 1 • 
ArnbllntBianklol Equlpmmt BIMlk Lot Tnp Bllrlk Lot Con1rnl 

o! ~ Collected by: B. Wolfe, C. McGriff, D. Berry, J. Moore C">llllmiNull'lla ConcroiNuTTb:T 

i ~ ~ 
'""' ~ :1 FieldSmpciD ERPIMS LOCJD DaleCollKlflfl CoiiK(.S Slfll)li'Oeprl\ SA Cod$ ...... '"""' t l 

{lOeur..:t..Mu) O'Cllataaeo1llo4u) (~)I)'Y)') (Military) (lJis!IIIJUtl•~ "' N~m Ml&rlx 1•1 ~ 
"'""' ~ 

~·!-;-vr•o .. ~ b-f"Jv,;ZW} J<.l-to > ·5 ,..j /" :>0 I )'- ~f-. ,X 

~-n-·Prll·~- l>o+:Tv..,lwl 141-0 ~ ·:r N - X> I )<. -""""- f.... 

COMMENTSo 

CUIOIIJ T.....r.n Prtor te ~t~m,llt)' L..boraterJ S••P* O.)h'ery Delll .. /lAbGratert Reedfl 

ile~IIIMdBy!Sf&ned) "'" 
,_ R.eeBvedby(IJiplld) """ Tl~ Delivered Direcdy to Lab: Sh!wed No. 

I. f,W.,Ih b-1'1. 6W ~*'t'~1 .. ~ Method of Sbcpm.nt: FedEx Ani:li\INum~: 

2i=Bfl. fj b.·/~·11-.f&N Analyticall..ab: llr.o.::f<;;J; - Delivery Location: ~EJ, .. ;I;; f .... ,_..,.,., 
3. J. LabRe.:;ip;..t; Deliv~Date/Tm~e: 

I N - . ) ~ofCIIICody IMI'Ibar t:blaco~ (;UACodynurnl.(c•.OQ-OllliW..OI) 

l.) ~TYPf(SA)COO. N•Noi'N!~ TB•Tnp Bl•ll(-t)Sa'111le.. FD•I'iold Ouplicate(-a)Ssmplea, FR •Field Jttplula{-b) ~ EB• F.qurpmtnt 8llnk(·ci)Sil!llles. MS • MIICI"!.-Spik~. SD-MatriK Splkt D\lpl~lte, AB-A~ieru!iW!k(-a) 

).) S~N~ Uodqo.~t~ftill!lbereo~tome~c:~~ilrkH::~pctcky,(el Otoundwet•~llilt:OIIoctedft'omMW-IoniOilOIW•QI,Ifi~WapiRonlOil0/99•01,cte) 

4.) Mmii.Codca: GS•SoilG-. WG•Crollftdw•er. WS•SurflaW••, SO•SoiLSE• Sedti'Nrd.SL•SI1.q.e.SS•S...mc.Soi1S~ WQ•Aquoeu~Il!.mc Sunpb(tf1l.~lllp11Elt, untMnt.ctc),SQ•So~ BllnkJ 

') s~ ~ ~.:1; Ana!ytica rrdhod roq ..... ed Wid !'«<nnbbr or c:onlainln provioW for nch 
6.) ~~~--.iJIIOilbydMII(ddrmfyy)cdU.•_..,..TIUITte' .. IIOCiallldwkhthtl~le(O\,O:Z,ete) (I i ~lhlwlkcoileottec11n..act8UOilwllhMW-I on 101~0199Wlllb.d.i&nlfed 10109901 tn!hc E-.qu1pment Blank l.otComrol 

N'""" 

Q 
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ACCUTE$T LABORATORIES SAMPLE RECEIPT CONFIRMATION 

ACCUTEST'S JOB NUMBER: ( t;" () "3 </ ;2 

DATE/TIME RECEIVED:()~- /cf -o~ O<f' ;-

CLIENT: £71..\AT£ PROJECT: Hal LQMAN 4.~- b.-.:t f?A~p-
• OF COOLERS RECEIVED:~OOLER TEMPS: 'J.?; ?), :;}~ ~:J. '(1 ')).~ :J).I:i) ,g 11 

METHOD OF DELIVERY: ~ UPS ACCUTEST COURIER GREYHOUND 

~~LNUMBERS: ____________________ ~~~~~P---~~~~}~?~~£ufL~~'L----------------------------------

DELIVERY OTHER 

COOLER INFORMATION 

~
CUSTODY SEAL NOT PRESENT OR NOT INTACT 

CHAIN OF CUSTODY NOT RECEIVED (COC) 

ANALYSIS REQUESTED IS UNCLEAR OR MISSING 

SAMPLE DATES OR TIMES UNCLEAR OR MISSING 

TEMPERATURE CRITERIA NOT MET 

TRIP BLANK: INFORMATION 
TRIP BLANE PROVIDED 

TRIP BLANE NOT PROVIDED 

TRIP BLANE NOT ON COC 

TRIP BLANE INTACT 

RECEIVED SOIL TRIP BLANK 

MISC. INFORMATION 
NUMBER OF ENCORES ? 

NUMBER OF 5035 FIELD JOTS ? 
NUMBER OR LAB FILTERED METALS ? 

CORRECT NUMBER OF CONTAINERS USED 

SAMPLE RECEIVED IMPROPERLY PRESERVED 

INSUFFICIENT VOLUME FOR ANALYSIS 

' TIMES ON COC DOES NOT MATCH LABEL(S) 

ID'S ON COC DOES NOT MATCH LABEL(S) 

VOC VIALS HAVE HEADSPACE (MACRO BUBBLES) 

BOTTLES RECEIVED BUT ANALYSIS NOT REQUESTED 

NO BOTTLES RECEIVED FOR ANALYSIS REQUESTED 

UNCLEAR FILTERING INSTRUCTIONS 

UNCLEAR COMPOSITING INSTRUCTIONS 

SAMPLE CONTAINER($) RECEIVED BROKEN 

% SOLIDS JAR NOT RECEIVED 

5035 FIELD KIT NOT FROZEN WITHIN 48 HOUR'S 

(APPLICABLE TO EPA 600 SERIES OR NORTH CAROLINA ORGANICS) 

F50342: Chain of Custody 
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General Chemistry 

QC Data Summaries 

Includes the following where applicable: 

• Method Blank and Blank Spike Summaries 
• Duplicate Summaries 
• Matrix Spike Summaries 

Section 5 

1111!1 25 of 27 
;iACCUIESr. 
F50342 



Analyte 

Bulk Density (Dry Basis) 
Fractional Organic Carbon 
Specific Gravity 

Associated Samples: 

METHOD BLANK fu~D SPIKE RESULTS SUMMARY 
GENERAL CHEMISTRY 

Login Number: F50342 
Account: BHATNM - Bhate Environmental Associates, Inc. 

Batch ID 

GN26022 
GN26006 
GN26023 

RL 

Project: HOLMN 

MB 
Result 

0.0 
0.0 
1.0 

Spike 
Units funount 

g/ml 

BSP BSP 
Result %Recov 

Batch GN26006: F50342-l, F50342-10, F50342-2, F50342-3, F50342-4, 
Batch GN26022: F50342-l, F50342-10, F50342-2, F50342-3, F50342-4, 
Batch GN26023: F50342-l, F50342-10, F50342-2, F5034:2-3, F50342-4, 
(*) Outside of QC limits 

F50342-5, F50342-6, F50342-7, F50342-8, F50342-9 
F50342-5, F50342-6, F50342-7, F50342-8, F50342-9 
F50342-5, F50342-6, F50342-7, F50342-8, F5034:2-9 

Page l 

QC 
Limits 
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Analyte 

Bulk Density (Dry Basis) 
Fractional Organic Carbon 
Moisture, Percent 
Specific Gravity 

Associated Samples: 
Batch GN26006: f50342-1, 
Batch GN26022: F50342-1, 
Batch GN26023: F5034:'-L 
Batch GN26050: F50342-1, 
I* I Outside of QC llmits 

DUPLICATE RESULTS SUMMARY 
GENERAL CHEMISTRY 

Login Number: F50342 
Account: BHATNM - Bhate Environmental Associates, Inc. 

Project: HOLMN 

QC Orlginal DUP 
Batch ID Sample Units Result Result 

GN26022 F5034:2-5 g/ml 1.1 1.1 
GN26006 f50342-7 9.5 12 . .2 
GN:26050 F50342-4 18.7 19.3 
GN26023 F50342-5 1.4 1.4 

F50342-10, F50342-2, F50342-3, F50342-4, F50342-5, F5034 -6, F50342-7, 
F50342-10, f5034:?-2, F50342-3, F50342-4, F50342-5, F5034 -6, F5034C-7, 
F50342-10, F5034:2-:', F50342-3, F50342-4, F50342-5, F5034 -6, F50342-7, 
F50342-10, F50342-2, F50342-3, F50342-4, F50342-5, F5034 -6, F50342-7, 

Page 1 

RPD 

1.7 
26.3 
3.2 
0. 4 

F50342-8, 
F50342-8, 
F50342-8, 
f50342-8, 

QC 
Limits 

0-:20% 
0-40% 
0-30% 
0-20% 

F50342-9 
F50342-9 
F50342-9 
f50342-9 
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