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1 INTRODUCTION 

NationView, LLC (NationView), has been retained by the U.S. Army Corps of Engineers 
(USAGE), Albuquerque District under contract W912PL-07-D-0050, Delivery Order No. 
DM01, to conduct a Resource Conservation and Recovery Act (RCRA) Facility 
Investigation (RFI) of Solid Waste Management Unit (SWMU) 122 (Building 702 Waste 
Oil Tank), and SWMU 123 (Building 704 Waste Oil Tank) at Holloman Air Force Base 
(HAFB), New Mexico. 

The Albuquerque District Scope of Work for the SWMU 122 and 123 RFI dated May 14, 
2008 (USAGE, 2008), included in Attachment A of this Work Plan, generally defines the 
additional characterization field sampling and analysis activities. The objective of this 
additional data collection effort is to fill in the data gaps to complete a site-specific 
groundwater risk assessment for groundwater contamination due to historical releases 
from the former Building 704 Waste Oil Tank (SWMU 123). The RFI at SWMUs 122 
and 123 is being performed concurrently as these two previously removed underground 
waste oil tanks collected waste oils from previously removed underground oil/water 
separators that serviced the petroleum, oil, and lubricants (POL) Washrack. The 
SWMU 122 and 123 RFI is being performed according to the requirements set forth in 
the HAFB Hazardous Waste Facility Permit No. NM6572124422; Appendix 4-B RCRA 
Facility Investigation (RFI) Outline, dated February 2004 (HAFB RCRA Permit). 
SWMUs 122 and 123 are listed on Table A of the HAFB RCRA Permit. 

1.1 RFI Work Plan Organization 

This Work Plan will serve as the primary working document for the investigation of 
potential hazardous waste releases to the subsurface from SWMU 122 (Building 702 
Waste Oil Tank) and the previously identified release to groundwater from SWMU 123 
(Building 704 Waste Oil Tank). The Work Plan is organized according to the 
requirements outline set forth in Appendix 4-B of the HAFB RCRA Permit as follows: 

• Section 1 presents a summary of the RFI approach and its key elements, project 
and data quality objectives, HAFB background information, and relevant existing 
assessment data. 

• Section 2 details the environmental setting in terms of hydrogeology, soils, 
surface water and sediment, and climate. 

• Section 3 provides source characterization information. 
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• Section 4 provides information on the human populations and environmental 
systems as potential receptors that could be affected by a potential release from 
a waste oil tank. 

• Section 5 presents the Initial Conceptual Site Model (CSM) for the site, including 
a summary narrative; an outline of CSM elements, including data gathering 
requirements, release mechanisms, status, and required actions. 

• Section 6 presents the Sampling and Analysis Plan (SAP) for the additional 
characterization of soil and groundwater for this RFI effort, as well as the specific 
sampling procedures, sample analysis and related sample quality 
assurance/quality control (QAIQC) measures to be employed during the conduct 
of the investigation. 

• Section 7 describes the data management plan that will be used to support this 
RFI. 

• Section 8 describes the Health and Safety requirements to be followed during 
this RFI. 

• Section 9 presents the project management plan (PMP), including the project 
organization, team member roles and responsibilities, and project schedule. 

• Section 10 provides full references of the publications used to support the 
development of this document. 

• The figures and tables referenced throughout this Work Plan are included under 
separate tabs following the text 

• Appendices provide other key elements of the Work Plan, such as the Site
Specific Addendum to the Basewide Quality Assurance Project Plan (QAPP), the 
summary of past investigations and remedial actions, New Mexico Environment 
Department (NMED) correspondence, and a Site-Specific Addendum to the 
Basewide Health and Safety Plan. 

1.2 Project Objectives 

The primary project objectives of the SWMU 122 and 123 RFI are to: 

1-2 

1. Identify potential releases to the subsurface soil and groundwater from the 
previously removed Building 702 Waste Oil Tank (SWMU 122), 

November 2008 NationView Project No. 8080014 
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2. Delineate the downgradient horizontal extent of Volatile Organic Compound 
(VOC) (benzene, toluene, ethylbenzene and xylene) groundwater contamination 
from the previously removed Building 704 Waste Oil Tank (SWMU 123) that has 
been identified under the POL Wash rack. 

3. Collect sufficient analytical data to complete a site-specific risk assessment of the 
groundwater exposure pathways and, 

4. Collect the proper data to meet the data quality objectives (DQOs) to support 
closure of these two sites based on guidance from the NMED. 

1.3 Data Quality Objectives 

The DQO process is designed to generate performance criteria for the collection of new 
data. Performance criteria represent the full set of specifications that are needed to 
design a data collection effort such that newly-collected data are of sufficient quality and 
quantity to address the primary project objectives outlined in Section 1.2 of this Work 
Plan. 

The steps of the DQO process are: 

1 . Define the nature of the problem to be studied and develop a conceptual model 
of the environmental hazard to be investigated (see Section 5 of this Work Plan). 

2. State the decisions or estimates that need to be made. 

3. Determine the type(s) of data needed for decision-making. 

4. Develop a decision making process or rules that define how the data will be used 
to draw conclusions from the investigation results (see Section 6.4 of this Work 
Plan). 

5. Establish acceptable quantitative criteria on the quality and quantity of the data to 
be collected, relative to the ultimate use of the data. These criteria are known as 
performance criteria, or DQOs (see Section 6.2 and 6.4 of this Work Plan). 

6. Design a data collection program that will generate data meeting the quantitative 
and qualitative criteria specified in Step 5 which includes: 

o Type of data (see Sections 6.3 and Section 6.4 of this Work Plan), 

o Number, location, and physical quantity of samples (see Sections 6.2 and 
6.4 of this Work Plan), 
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o QA and QC activities to ensure that sampling design and measurement 
errors are managed sufficiently to meet the performance or acceptance 
criteria specified in the DQOs. The DQO criteria include measures of 
precision, accuracy, representativeness, comparability, and completeness 
(PARCC). 

The results of this process are used to develop a QAPP (see the HAFB Basewide 
QAPP (Bhate, 2003b)) and the Site-Specific Addendum to the Basewide QAPP 
included in Appendix A of this Work Plan). 

1.4 HAFB Facility Description and Operational History 

HAFB is located in south central New Mexico, in the northwest central part of Otero 
County, approximately 75 miles north-northeast of El Paso, Texas (Figure 1-1 ). HAFB 
has a population of 6,000, and supports approximately 21 ,000 active-duty Air Force, 
National Guard, Air Force Reserve, retirees, civilians, and their family members. HAFB 
occupies approximately 60,000 acres in the northeast quarter of Section 1, Township 17 
South, 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 located approximately 7 miles east of the 
base and has a population of approximately 35,000. 

HAFB was first established in 1942 as Alamogordo Army Air Field (AAF). From 1942 
through 1945, Alamogordo AAF served as the training ground 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. In 1968, the 49th Tactical Fighter Wing 
arrived at HAFB and has remained since, conducting fighter aircraft training and 
operations. HAFB has also served as the German Air Force's Tactical Training Center 
since 1996. 

1.5 SWMU 123 and 123 Site Description and Background 

SWMUs 122 (former Building 702 Waste Oil Tank) and 123 (former Building 704 Waste 
Oil Tank) are located northeast of the Main Base (Figure 1-2). Specifically SWMUs 122 
and 123 are located near the northwestern and northeastern corners of the POL 
Washrack (Figure 1-3) which is located within the fenced area of the POL Facility off 
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Delaware Avenue. The two former underground waste oil tanks received oil and fuels 
removed from two underground oil/water separators that collected wash water from the 
POL Washrack. The two former oil/water separators (SWMUs 21 and 22) were also 
located along the north side of the POL Washrack (Figure 1-3). During the early 1990s 
the POL Washrack was renovated and the two waste oil tanks (SWMUs 122 and 123) 
and the associated oil/water separators (SWMUs 21 and 22) were removed and 
replaced with a new oil-water separator and waste oil tank also shown on Figure 1-3. 

1.6 POL Washrack Activities and Waste Generation 

Historically the POL Washrack (Building 703 Washrack) generated wash water from 
cleaning vehicles and equipment. The POL Washrack was equipped with two oil/water 
separators (SWMUs 21 and 22) that received the wash water containing oil, hydraulic 
fluid, fuels, and soil from cleaning heavy equipment. The waste oil skimmed from the 
wash water in the two underground oil/water separators was transferred by gravity to 
the two underground waste oil tanks (SWMUs 122 and 123) via a subsurface pipe. 
Prior to their removal, the tops of the oil/water separators were slightly below grade and 
covered with gravel. The waste oil tanks (approximately 5 feet [ft] long by 5 ft in 
diameter) were below grade and also covered with gravel. According to the RCRA 
Facility Assessment {AT. Kearney, 1988) the waste oil tanks were not equipped with 
automatic fill controls or level monitoring devices. However, waste oil was routinely 
removed to prevent overfills. Figure 1-3 illustrates the proximity of the waste oil tanks 
and the oil/water separators that historically collected the wash water and fluid wastes 
from the POL Washrack. 

1. 7 Nature and Extent of Known Contamination 

Previous investigations have identified a number of contaminants that have impacted 
the soil and groundwater from SWMU 123 including: 

• Volatile organic compounds (benzene, toluene, ethylbenzene, xylenes); 
• Semi-volatile organic compounds [SVOCs] (naphthalene and phenol) and; 
• Total Petroleum Hydrocarbons [TPH] (gasoline and diesel range organics) 

At present, the nature and extent of soil contamination resulting from the historical 
releases at SWMU 123 (former Building 704 Waste Oil Tank) have been defined. 
Petroleum contaminated soil (PCS) remedial actions (excavations) conducted in 1995 
(by EBASCO), 1997 (by Foster Wheeler Environmental Corporation), and 2005 (by 
Bhate) have removed all of the contaminated soil associated with SWMU 123. Five 
groundwater monitoring wells have previously been installed at SWMU 123 (Bhate, 
2004). Although the nature of the groundwater contamination at the site has been 
characterized, the horizontal extent of contamination has not been defined. Previous 
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subsurface soil investigations have not been conducted at SWMU 122 (former Building 
702 Waste Oil Tank), therefore the current nature and extent of soil contamination 
resulting from any suspected or unknown releases from this waste oil tank (SWMU 122) 
is undefined. 

1.8 Summary of Past Investigations and Remedial Actions 

This section presents an overview of the previous investigations and remedial actions 
conducted at SWMUs 122 and 123. Since 1988 these SWMUs have been the subject 
of five environmental investigations and three PCS remedial (removal) actions. This 
section provides a historical overview and chronology of the previous investigations and 
removal actions that were conducted from 1988 through 2005. The chronology of 
previous investigations at SWMUs 122 and 123 is based on information provided in the 
reports referenced below. Analytical results summary tables, figures depicting sampling 
locations, and soil boring logs for these previous investigations and PCS removal 
actions are included in Appendix B of this Work Plan. 

1-6 

• RCRA Facility Assessment Preliminary ReviewNisual Site Inspection Report, 
1988, A.T. Kearney, Inc and DPRA Inc. 

• Phase I RCRA Facility Investigation Report, Table 2 Solid Waste Management 
Units, 1994, Radian Corporation. ~ 

• Closure Report for Remediation of POL - Contaminated Sites and Oil/Water 
Separator Removals, Holloman Air Force Base, New Mexico, July - November, 
1995, 1995, EBASCO Services, Inc., and Groundwater Technology Government 
Services, Inc. 

• Additional Characterization of POL-Contaminated Sites SWMU-3, SWMU-8, 
SWMU-36, SWMU-123 and OT-44, Holloman Air Force Base, New Mexico, 
1996, Groundwater Technology Government Services, Inc. 

• Final Closure Report Addendum for Phase II Remediation of POL-Contaminated 
Sites and Oil/Water Separator and Waste Oil Tank Removals, Holloman Air 
Force Base, New Mexico, 1997, Foster Wheeler Environmental Corporation. 

• Results of Additional Soil Sampling for Remediation of the POL -Contaminated 
SWMU 123, at Holloman AFB, New Mexico, 1999, Foster Wheeler 
Environmental Corporation. 

• Site Investigation Report SWMU 123, Holloman Air Force Base, New Mexico, 
2004, Bhate Environmental Associates, Inc. 
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• Voluntary Corrective Measures Work Plan SWMU 123, Holloman Air Force Base, 
New Mexico, 2005, Bhate Environmental Associates, Inc. 

Each of these actions is described below. 

1.8.1 RCRA Facility Assessment Preliminary Review Report 

The RCRA Facility Assessment Report (A.T. Kearney, 1988) identified the Building 702 
and Building 704 Waste Oil Tanks as SWMUs 122 and 123, respectively. These 
underground storage tanks were used to collect oil and wastewater from the Building 
702 and Building 704 Oil/Water Separators (SWMUs 21 and 22) and were located along 
northern side of the Building 703 Washrack concrete pad (SWMU 89). The waste oil 
tanks were below grade and covered with gravel. The tanks were approximately 5 ft 
long and 5 ft in diameter and the depth to the base of the tanks was estimated at 6.5 ft 
below ground surface (bgs). 

Wash water, waste oil, and fuels from the adjacent wash rack were routed to the 
oil/water separators for processing. The waste oil was skimmed from the water in the 
oil/water separators was transferred by gravity to the waste oil tanks via a subsurface 
pipe. The tanks were not equipped with automatic fill controls or level monitoring 
devices. Liquid level inspections were routinely conducted by HAFB personnel and the 
waste was removed on regular intervals and transferred to the Defense Reutilization 
Management Office (DRMO) Waste Storage Area. The RCRA Facility Assessment 
Report concluded that the potential for release to soil and groundwater was unknown 
since the age, materials of construction, and integrity of the tanks were not known. The 
two waste oil tanks (SWMUs 122 and 123) and the two oil/water separators (SWMUs 21 
and 22) were subsequently removed when the Building 703 Washrack was renovated in 
the early 1990s. The descriptions of SWMUs 122 and 123 from the RCRA Facility 
Assessment Report (A.T. Kearney, 1988) are provided in Appendix B-1 of this work 
plan. 

1.8.2 Phase I RCRA Facility Investigation Report 

The initial Phase I RFI for SWMUs 123, 21, and 22 was performed by Radian in 1993 
(Radian, 1994) to evaluate potential soil contamination at each of these sites. For the 
Phase I RFI, six soil borings were drilled within the potentially affected areas 
immediately surrounding the three SWMUs. Figure 4.4-1 in Appendix B-2 of this work 
plan shows the locations of the six soil borings that were drilled at these SWMUs. Split 
spoon samples were collected every 2 ft to approximately 12 ft bgs. Each interval was 
logged and screened with an organic vapor meter (OVM). Boring logs with screening 
results are provided in Appendix B-2. Chemical analytical samples were collected from 
the interval at the base of the tanks (6.5 - 8.5 ft bgs), and approximately 4 ft below the 
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base of the tanks (10.5- 12.5 ft bgs). Twelve soil samples (two per borehole) were 
collected and analyzed at an off-site laboratory for VOCs, Total Recoverable Petroleum 
Hydrocarbons (TRPH), and metals. Six samples were also analyzed for SVOCs 
(SWMU 123) because they were visibly contaminated. 

The analytical results indicated that detected constituents for the six soil samples 
collected at SWMUs 21 and 22 (Building 702 and Building 704 Oil/Water Separators) 
were all below the current NMED Soil Screening Levels (SSLs) (NMED, 2006a) and 
TPH Screening Guidelines (NMED, 2006b). However, the analytical results from 
SWMU 123 soil samples indicated that several VOCs and TRPH were above NMED 
SSLs and the TPH Screening Guidelines. One sample from borehole 123-B01 had 
concentrations of four VOCs (benzene, ethylbenzene, toluene, and xylene [BTEX]) and 
TRPH above NMED action levels. The maximum VOC concentrations were detected in 
sample 123-B01-02-01 collected from 8 - 1 0 ft bgs where benzene was reported at 
54,000 micrograms per kilogram (IJg/kg), ethylbenzene at 229,000 IJg/kg, toluene at 
345,000 IJg/kg, and total xylene at 363,000 IJg/kg. Additionally, TRPH was detected in 
three soil samples (two from 123-B01 and one from 123-B02) above the NMED TPH 
Screening Guideline for diesel #2/crankcase oil of 880 milligrams per kilogram (mg/kg). 
The highest TRPH concentration was also detected in sample 123-B01-02-01 at 4,510 
mg/kg. All detected SVOCs and metals from the six SWMU 123 soil samples were 
each below their respective NMED actions levels. Tables 4.4-1, 4.4.2, and 4.4-3 in 
Appendix B-2 of this work plan summarize the results from SWMUs 21, 22, and 123 
respectively. 

The Phase I RCRA Facility Investigation Report (Radian, 1994) recommended no 
further action for SWMUs 21 and 22 and remediation of TRPH-contaminated soil and 
removal of the waste oil tank for SWMU 123. Recommended approaches for 
remediation included in-situ bioremediation or excavation and disposal of the TRPH
contaminated soil. 

1.8.3 Closure Report for Remediation of POL-Contaminated Sites 

The initial SWMU 123 remedial (removal) action was conducted by EBASCO Services, 
Inc., and took place during August 1995 (Ebasco, 1995). The Building 704 Waste Oil 
Tank (SWMU 123) was not found in the excavation (16ft by 12ft by 7ft deep), and it 
was believed that the tank had been previously removed when the Building 703 POL 
washrack was renovated in the early 1990s. Fifty cubic yards (67.5 tons) of TRPH
contaminated soil was removed at this time. Five native soil confirmation samples were 
collected from the excavation corners (SWMU-123-1-7 through SWMU-123-4-7), and 
one from the center of the excavation (SWMU-123-5-7). The sample locations are 
illustrated on Figure 13-1 in Appendix B-3 of this work plan. 
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TRPH concentrations above the current TPH Screening Guideline for diesel 
#2/crankcase oil of 880 mg/kg were detected in two of the five samples. TRPH was 
detected in SWMU-123-1-7 (southeast corner) and SWMU-123-2-7 (southwest corner) 
at 7,400 and 4,600 mg/kg respectively. The laboratory analytical results also indicated 
detections of all four BTEX constituents in samples SWMU-123-1-7 and SWMU-123-2-
7. Benzene and total xylenes were detected above their current NMED SSLs of 10.3 
and 82 mg/kg (NMED, 2006a), respectively in each of these two soil samples. The 
maximum concentrations of benzene (39 mg/kg) and total xylenes (140 mg/kg) were 
detected in samples SWMU-123-1-7 and SWMU-123-2-7. No BTEX compounds were 
detected above the laboratory quantitation limits in the other samples. The analytical 
results are summarized in Table 13-2 in Appendix B-3 of this work plan. 

The excavated contaminated soil was stockpiled and sampled for off site disposal. 
Based on the analytical results from the stockpile samples (see Table 13-3 in Appendix 
B-3 of this work plan) the 50-cubic yards of contaminated soil was transported offsite as 
non-hazardous waste to the Rhino Environmental Services, Inc., landfarm facility 
located north of Newman, New Mexico for disposal and treatment. Copies of the waste 
manifests and weight certificates/receipts are also included in Appendix B-3 of this work 
plan. 

Due to the elevated TRPH detected in two excavation sidewall samples, the Closure 
Report (EBASCO, 1995) recommended further delineation and remediation of the 
remaining PCS (detected in samples SWMU-123-1-7 and SWMU-123-2-7). Additional 
investigation activities were planned for the site in 1996. 

1.8.4 Additional Characterization of POL Contaminated Sites 

Additional characterization to delineate the extent of subsurface soil in excess of 1,000 
mg/kg (the historical HAFB TPH action level) at SWMU 123 was conducted by 
Groundwater Technology, Inc. (GTI), in February 1996. Three soil borings (SWMU-
123-DP-1, SWMU-123-DP-3, and SWMU-123-DP-4) were drilled and sampled at 
SWMU 123 (see Figure 5 in Appendix B-4 of this work plan) during this sampling event. 
Each borehole was advanced to 14 ft bgs and sampled continuously and field screened 
for VOCs with a photoionization detector (PID). Two samples from each boring were 
analyzed for TRPH, TPH-GRO (Gasoline Range Organics), TPH-DRO (Diesel Range 
Organics), and BTEX constituents. Boring logs with PID screening results are provided 
in Appendix B-4 of this work plan. 

The analytical results for are summarized in Table 5 in Appendix B-4 of this work plan. 
TRPH, TPH-GRO, TPH-DRO, and BTEX were not detected in the samples collected 
from the borehole located north (SWMU-123-DP-3) and west (SWMU-123-DP-1) of the 
former Building 704 Waste Oil Tank (SWMU 123). However, the soil sample collected 
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from 9-10ft bgs in boring SWMU-123-DP-4 located east of the Washrack did contain 
TPH-GRO at 202 mg/kg, TPH-DRO at 19 mg/kg, TRPH at 114 mg/kg, and total BTEX 
at 3,390 1-Jg/kg. The GTI letter report concluded that the results from boring DP-4 
indicated that petroleum hydrocarbon contamination was present beneath the POL 
Washrack concrete slab. 

1.8.5 Final Closure Report Addendum for Phase II Remediation of POL 
Contaminated Sites 

Two closure samples (SWMU-123-1-7 and SWMU-123-2-7) from the initial PCS 
removal action at SWMU 123 conducted by EBASCO Services in 1995 exceeded the 
applicable TRPH screening criteria along the southern side of the excavation. Based on 
an agreement between NMED and HAFB, soil with TRPH concentrations exceeding 
1 ,000 mg/kg that extended under large structures would not require remediation if this 
soil posed no potential health risk. As a result, additional excavation activities were 
planned to remove all TRPH-contaminated soil exceeding 1 ,000 mg/kg that did not 
extend under the concrete POL wash rack pad. 

In March 1997, Foster Wheeler Environmental Corporation (FWENC) resumed 
excavation activities and removed an additional 132.5 cubic yards (178.9 tons) of PCS 
from around the initial SWMU 123 excavation (FWENC, 1997). Representative 
samples of in-place and stockpiled soil were also collected during the second remedial 
action. The five excavation sidewall and floor samples were analyzed for TRPH, VOCs, 
SVOCs, and metals. Table 5-1 in Appendix B-5 of this work plan summarizes the 
analytical results for the site closure and stockpile samples and the excavation 
confirmation sample locations are presented in Figure 5-1 in Appendix B-5. The 
analytical results for four of the samples did not exceed current NMED action levels. 
However, the sample collected immediately adjacent to the POL washrack (SWMU-123-
01-09) had a TRPH concentration of 4,100 mg/kg which was above the NMED SSL for 
diesel #2/crankcase oil of 880 mg/kg (NMED, 2006b). In addition, benzene (33 mg/kg) 
and ethylbenzene (320 mg/kg) were detected above the current SSLs for these 
constituents (1 0.3 and 128 mg/kg respectively). 

The excavated contaminated soil was stockpiled and sampled for off site disposal. 
Based on the analytical results from the stockpile samples (shown in Table 5-1 in 
Appendix B-5 of this work plan) the 132.5-cubic yards of PCS from the second 
excavation was transported offsite as non-hazardous waste to the Rhino Environmental 
Services, Inc., landfarm facility located north of Newman, New Mexico for disposal and 
treatment. Copies of the waste manifests and weight certificates/receipts are also 
included in Appendix B-5 of this work plan. 
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Due to the closure sample adjacent to the POL washrack (SWMU-123-01-09) the 
Phase II Closure Report (FWENC, 1997) recommended a conditional no further action 
(NFA). The condition of the NFA was the remediation of vadose zone soil extending 
under the POL wash rack over 1 ,000 mg/kg TRPH and 25 mg/kg benzene. 

1.8.6 Additional Soil Sampling for Remediation of POL Contaminated 
SWMU 123 

The NMED requested further investigation of soil contamination underneath the 
concrete wash rack pad before considering NFA for the site. The primary purpose of the 
additional investigation was to determine the extent of TRPH contamination detected in 
sample SMMU123-01-09 (which was 4,100 mg/kg) during the SWMU Phase II Closure 
investigation (FWENC, 1997). Therefore in January 1999, FWENC cored the concrete 
pad and sampled six hand auger boreholes (SWMU-S8-A, -8, -C, -E, -1, and -J). Soil 
boring locations are shown on Figure 4-1 in Appendix 8-6 of this work plan. Initially 
nine soil borings were planned, however three boreholes (SWMU-S8-D, -F, and -H) 
could not be sampled as they were located over thick concrete footers in the concrete 
pad. A total of 13 soil samples collected from 2 to 9 ft bgs were sent to an offsite 
laboratory and analyzed for TRPH and 8TEX. 

Six samples had concentrations of TRPH above the NMED TPH screening guideline for 
diesel #2/crankcase oil (880 mg/kg) with concentrations ranging from 1 ,825 mg/kg to 
7,400 mg/kg. In addition, two samples had detections of total xylene above the current 
NMED SSL of 82 mg/kg. Each of the 13 soil samples had concentrations of benzene, 
ethylbenzene, and toluene below the current NMED SSLs (NMED, 2006a). Table 6-1 in 
Appendix 8-6 of this work plan presents a summary of the analytical results. 

The Letter Report Results of Additional Soil Sampling for the Remediation of the POL
Contaminated SWMU 123, at Holloman AFB, New Mexico (FWENC, 1999) concluded 
that the remaining TRPH-contaminated soil at the site was adequately covered by an 8-
inch thick reinforced concrete pad (washrack) which served as an effective capping 
mechanism for the TRPH contaminated soil. After reviewing the referenced Letter 
Report the NMED issued a Notice of Deficiency (NOD) to HAF8 on August 17, 2001, 
requiring additional information prior to making a final determination for NFA at SWMU 
123. Additional information required by NMED included a valid risk assessment, 
additional analytical sampling parameters (TPH-GRO, -ORO, -ORO [Oil Range 
Organics], RCRA metals, and polychlorinated biphenyls [PC8s]) and the installation of 
groundwater monitoring wells. The NMED NOD letter (HW8-HAF8-01-007) is included 
in Appendix C of this RFI Work Plan. 
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In response to the NMED NOD (HWB-HAFB-01-007) dated August 17, 2001, Bhate 
Environmental Associates, Inc. (Bhate), was subcontracted to address the 
recommendations made by NMED outlined in the NOD letter. The primary objective of 
this investigation was to determine the vertical and lateral extent of PCS and to install a 
monitoring well network to evaluate groundwater quality. The field work for the SWMU 
123 Site Investigation was conducted in accordance with the Work Pan for Additional 
Soil Borings and Monitoring Well Installations Solid Waste Management Unit 123 
(Bhate, 2003a) which was approved by the NMED. The NMED Notice of Approval letter 
(HWB-HAFB-03-006) for this Work Plan dated February 10, 2004, is also included in 
Appendix C of this work plan. The following information was obtained from the Site 
Investigation Report SWMU 123, Holloman Air Force Base, New Mexico (Bhate, 2004). 

A total of five solid stem auger soil borings (SB-1 through SB-5) and nine direct push 
technology (OPT) locations (DP-01 through DP-09) were advanced at SWMU 123 in 
April 2004. The five soil borings were converted into 2-inch flush mount groundwater 
monitoring wells (MW-1 through MW-5). The locations of the OPT soil borings and the 
soil borings converted into monitoring wells are illustrated on Figure 4-1 in Appendix 8-7 
of this report. A total of 31 soil samples from 14 soil borings (two per borehole including 
three duplicates) were submitted to an offsite laboratory for analysis. Six groundwater 
samples (including one duplicate) and a round of water levels were collected from the 
five monitoring wells. Additionally four wells (MW-2 through MW-5) were resampled on 
September 28, 2004, to determine if site conditions had changed after the initial 
sampling event performed in April. The drilling logs and monitoring well construction 
diagrams for this investigation are included in Appendix 8-7 of this Work Plan. 

Table 5-1 in Appendix 8-7 presents the April 2004 groundwater elevation data collected 
from the five monitoring wells. A potentiometric surface map was prepared using the 
data from Table 5-1 (see Figure 5-1 in Appendix B-7). Groundwater flows to the 
southeast towards Dillard's Draw with a relatively flat hydraulic gradient (0.01 ft/ft). 
During routine well gauging activities performed on September 14, 2004, approximately 
1.41 ft of free phase liquid was measured in monitoring well MW-1. The NMED 
Hazardous Waste Bureau (HWB) was immediately notified and a copy of the 
Memorandum Notification of Free Phase Liquid at Solid Waste Management Unit 
(SWMU) 123- Bldg 704 Waste Oil Tank Site is included in Appendix C. A sample of 
the non-aqueous phase liquid (NAPL) was collected on September 22, 2004, and the 
analytical results indicated that the NAPL contained a mixture of gasoline, jet fuel (or 
naphtha), and a mid-distillate (kerosene or diesel #1) (see letter from Zymax Forensics 
in Appendix 8-7 of this work plan). 
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From September 22 to 27, 2004, periodic bailing of MW-1 reduced the thickness of free 
product to 0.14 ft. After the initial free product removal response, the well was bailed on 
a weekly basis to remove NAPL. A summary of the free product measurements made 
during the removal actions is presented in Table 5-2 in Appendix B-7 of this work plan. 

1.8.7.1 Groundwater Sampling Results 

Groundwater samples were analyzed for total dissolved solids (TDS), VOCs, SVOCs, 
TPH-GRO, TPH-DRO, TPH-ORO, and RCRA metals. TDS concentrations (shown in 
Table 5-3 of Appendix B-7 of this work plan) ranged from 3,010 milligrams per liter 
(mg/L) at MW-1 to a high of 6,050 mg/L at MW-5. These abnormally low TDS values 
are likely attributable to localized anthropogenic impacts such as leakage from a water 
supply line and runoff from the POL wash rack. 

Table 5-4 in Appendix B-7 of this work plan presents a summary of the analytical results 
(VOCs, SVOCs, TPH, and RCRA metals) for both rounds (May and September 2004) of 
groundwater sampling data. Due to the presence of free product, the May 2004 
groundwater sample from MW-1 contained elevated concentrations of benzene (2,520 
micrograms per liter [IJg/L]), ethylbenzene (1 ,670 IJg/L), toluene (7,490 IJg/L), and total 
xylenes (2,920 IJg/L) above the New Mexico Water Quality Control Commission 
(NMWQCC) standards (New Mexico Administrative Code [NMAC] 20.6.2.31 03). The 
concentrations for benzene, ethylbenzene, and toluene were also above their respective 
current U.S. Environmental Protection Agency (USEPA) maximum contaminant levels 
(MCLs) (USEPA, 2003). In addition to BTEX, MW-1 also contained concentrations of 
naphthalene, n-propylbenzene, 1 ,2,4-trimethylbenzene, and 1 ,3,5-trimethylbenzene 
above their respective USEPA Region 6 action levels. 

With the exception of benzene (1 ,080 1Jg/L) detected in monitoring well MW-2, all other 
VOCs were below their respective NMWQQ and USEPA MCL standards during the first 
groundwater sampling event. The NMWQCC and USEPA MCL drinking water stands 
for benzene are 10 IJg/L and 5 IJg/L, respectively. Other VOCs detected in the 
downgradient well MW-2 during the first round included ethylbenzene (337 IJg/L) and 
total xylenes (136 IJg/L). The MW-2 groundwater sample collected during the second 
round had higher concentrations of benzene (1 ,340 IJg/L), ethylbenzene (416 IJg/L), and 
toluene (1 OJ IJg/L); while total xylenes (125 IJg/L) slightly decreased. VOCs were not 
detected in monitoring well MW-3 during the first round, however low concentrations of 
benzene (3.2 IJg/L), and ethylbenzene (21 IJg/L) were detected in the sample collected 
during the second round. VOCs were not detected in upgradient monitoring wells MW-4 
or MW-5 during either sampling event. An isocontour map depicting the distribution of 
BTEX compounds in the groundwater is shown on Figure 5-3 in Appendix B-7 of this 
report. 
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The May 2004 groundwater sample collected from MW-1 was the only groundwater 
sample to have detectable concentrations of SVOCs. Phenol (34 IJg/L) was the only 
SVOC detected above the NMWQCC standard of 5 IJg/L. In addition, naphthalene was 
detected (76 IJg/L) above the USEPA Region 6 action level of 6 IJg/L. SVOCs were not 
detected in groundwater samples collected from monitoring wells MW-2 through MW-5 
during either sampling event. 

Detectable amounts of metals included arsenic, barium, chromium, cobalt, copper, lead, 
molybdenum, nickel, selenium, silver, vanadium, and zinc. However, selenium was the 
only metal detected above the NMWQCC standard of 0.05 mg/L during the May 2004 
sampling event. Selenium was detected in monitoring wells MW-2 through MW-5 with 
concentrations ranging from 0.161 mg/L (MW-3) to 0.261 mg/L (MW-5). However, 
selenium was not detected in any of the groundwater samples collected during the 
second round. The metal samples were not filtered in the field (or laboratory) which 
may explain the variation of the selenium data. 

1.8.7.2 Soil Sampling Results 

Soil samples were analyzed for VOCs, SVOCs, TPH-GRO, TPH-DRO, TPH-ORO, 
RCRA metals, and PCBs (two samples collected from DP01 ). Table 5-5 in Appendix B-
7 of this work plan presents the analytical results for soil samples collected from the 
boreholes converted into monitoring wells and Table 5-6 in Appendix B-7 presents the -"""" 
analytical results for the OPT soil sampling locations. 

The two samples (SB01-10 and SB01-12) collected from soil boring SB01 exhibited 
concentrations of VOCs that exceeded the current NMED residential SSLs (NMED, 
2006a). The maximum concentrations of benzene (26.9 mg/kg) and total xylenes (170 
mg/kg) were also detected in sample SB01-1 0 (1 0 to 11 ft bgs). The current NMED 
SSLs for benzene and total xyelenes are 10.3 mg/kg and 82 mg/kg, respectively. Three 
SVOCs were detected in the soil samples: 2-methylnaphthalene, naphthalene, and 
diethylphthalate. None of the SVOCs detected exceeded any applicable SSLs. Seven 
soil sampling locations contained detectable TPH concentrations: SB01, DP02, DP03, 
DP04, DP05, DP06, and DP08. Of these locations, the detectable concentrations for 
total TPH ranged from a low of 20.5 to a high of 3,940 mg/kg. Locations SB01 and 
DP04 were the only boreholes that had total TPH (GRO, ORO, and ORO) 
concentrations that exceeded the current NMED TPH screening guideline for diesel 
#2/crankcase oil of 880 mg/kg. 

Each of the soil boring and OPT locations had a detection of at least one RCRA metal. 
With the exception of four detections of arsenic, all of the metals were detected below 
their respective NMED SSLs. Arsenic was detected in four samples collected from soil 
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borings DP06 and DP09 above the current NMED SSL (3.9 mg/kg) (NMED, 2006a). 
The arsenic concentrations in these samples ranged from 4.27 to 4.95 mg/kg. 

The two soil samples (DP01-4 and DP01-11) collected from OPT borehole DP01 were 
also analyzed for PCBs. This location was adjacent to the excavation boundary of the 
previously removed building 704 waste oil tank (SWMU 123). PCBs (arochlor 1016, 
1221 , 1232, 1242, 1248, 1254, and 1260) were not detected in either sample. 

1.8.8 Voluntary Corrective Measures SWMU 123 

Additional PCS excavation and removal activities at SWMU 123 were conducted by 
Bhate between October 2005 and January 2006. The NMED HWB provided verbal 
approval of the Voluntary Corrective Measures Work Plan SWMU 123, Holloman Air 
Force Base, New Mexico (Bhate, 2005) on August 30, 2005. The telephone record of 
this phone call is included in Appendix C of this RFI Work Plan. The primary objective 
of the additional remedial action was to remove PCS to the south and east of two prior 
removal actions conducted in 1995 and 1997. Complicating this excavation was the fact 
that the majority of the soil to be removed was beneath the reinforced concrete pad of 
the POL washrack, and the POL washrack structure. 

The approximate area of the final PCS excavation was 3,000 square feet with an 
average depth of 13.5 ft bgs. Approximately 1,700 cubic yards of soil was excavated, 
stockpiled, and sampled. The boundary of the entire excavation conducted during the 
2005/06 removal action is illustrated on Figure 1 in Appendix B-8 of this work plan. 
Laboratory analysis determined that approximately 1 ,040 cubic yards of soil contained 
TPH at concentrations exceeding the NMED TPH screening guideline for diesel 
#2/crankcase oil of 880 mg/kg. All excavated PCS during this removal was transported 
to the permitted FT-31 Landfarm for treatment. 

1.8.8.1 Soil Stockpile Sampling Results 

Four samples were collected from stockpiled soil suspected of containing PCS. The 
stockpile samples were collected at a frequency of approximately 1 sample for every 
400 cubic yards of stockpiled soil. All the soil stockpile samples were analyzed for TPH, 
VOCs, and SVOCs. Stockpile samples SWMU123-PCS6-4,11 and SWMU123-PCS15 
both exceeded the NMED TPH screening guidelines (NMED, 2006b) for diesel 
#2/crankcase oil of 880 mg/kg. A summary table of the analytical data for the stockpile 
soil samples collected in 2005 is presented in Table 1 in Appendix B-8 of this work plan. 
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1.8.8.2 Excavation Confirmation Sampling Results 

A total of 21 confirmation soil samples were taken from both the bottom of the 
excavation and from excavation sidewalls. The 17 sidewall samples (SWMU123-SW01 
through SWMU123-SW16) were collected at 9 bgs along the perimeter of the 
excavation. The 4 bottom samples (SWMU123-BOTTOM1 through SWMU123-
BOTTOM4) were taken from 13 feet bgs in the northern and central area of the 
excavation. The sample locations and excavation boundaries are presented on Figure 
1 in Appendix 8-8. All excavation confirmation samples were analyzed by an offsite 
laboratory for TPH as GRO, ORO, ORO (using USEPA Method Modified 8015M), VOCs 
(by USEPA Method 82608), and SVOCs (using USEPA Method 8270C). 

Sidewall and bottom samples collected from the excavation all had VOC, SVOC, and 
TPH concentrations below the NMED screening guidelines, indicating that the PCS had 
been removed. A summary table of the analytical data for the sidewall and bottom 
samples collected in 2005 is presented in Table 2 in Appendix 8-8 of this work plan. 

1.8.8.3 Site Restoration 

Fill consisting of rock and soil was imported from the FT-31 landfarm as backfill for the 
limits of the excavation prior to the placement of the reinforced concrete pad area. 
Backfill material in areas below 6 feet bgs was placed in 24-inch lifts and compacted to .~, 

at least 18 inches with a hydraulic plate compactor. From a depth of 6 feet bgs to 
approximately 3 feet bgs the excavation was backfilled in 9 inch lifts with compaction to 
at least 6 inches. The remaining fill required to reach the bottom of the existing 
foundation was placed as controlled low-strength material (CLSM) more commonly 
referred to as flowable fill. Upon completion of backfill activities a reinforced concrete 
pad was placed above flowable fill restoring the site to original condition. 
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2 ENVIRONMENTAL SETTING 

2.1 Physiography and Topography 

HAFB is located within the Sacramento Mountains Physiographic Province on the 
western edge of the Sacramento Mountains. HAFB is approximately 60,000 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 in the Tularosa Sub
basin, which is part of the Central Closed Basins. The bordering mountains rise 
abruptly to altitudes of 7,000 to 12,000 feet amsl. The San Andres Mountains bound 
the basin to the west (about 30 miles) with the Sacramento Mountains approximately 10 
miles to the east. At its widest point, the basin is about 60 miles east to west and 
stretches approximately 150 miles north to south. 

In the vicinity of HAFB, the ground surface is relatively flat and slopes gently to the 
southwest. There are localized areas of greater topographic relief related to arroyos 
present on the Base, as described in Section 2.3 of this Work Plan. 

2.2 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 
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, which is 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". Much of the 
precipitation falls during the mid-summer monsoonal period (July and August) as brief, 
yet frequent, intense thunderstorms culminating in 30- 40% of the total annual rainfall. 

2.3 Surface Water and Hydrology 

Intermittent streams and arroyos in the basin lowlands are important only during the 
infrequent periods of heavy rainfall. The Tularosa Basin contains all of the surface flow 
in its boundaries. The nearest inflow of surface waters to the Base comes from the Lost 

NationView Project No. 8080014 November 2008 2-1 



RCRA FACILITY INVESTIGATION 
WORK PLAN 

SWMUs 122 AND 123 
HOLLOMAN AFB, NEW MEXICO 

River, located in the north-central region of the Base. The upper reaches of the Three 
Rivers and the Sacramento River are perennial in the basin. HAFB is dissected by 
several 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 1 0,000 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. 

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

The hydrology of the southern portion of the Base (south of the wastewater treatment 
plant) is dominated by several manmade features that form a connected hydrologic 
system. The principal components of this system are: the stormwater drainage canal, 
Lagoon G, Lake Holloman, and Lake Stinky. In addition, there are both natural and 
constructed wetlands in this area, some of which are related to and dependent on the 
manmade surface water features. 

HAFB currently generates under 1 million gallons per day (MGD) of wastewater. 
Approximately 200,000 to 250,000 gallons per day (gpd) of treated effluent empty into 
Lagoon G (approximately 46 acres) through a 6-inch force-main. This effluent is 
eventually discharged to the stormwater drainage canal southwest of Lagoon G and 
north of Highway 70. A berm surrounding this lagoon prevents stormwater from flowing 
into the lagoon. The stormwater drainage canal starts at a point north of Lagoon G, and 
then extends southwest of the lagoon into Lake Holloman. The canal is about 2 feet 
wide and 1 mile long with an elevation change of about 5 feet between Lagoon G and 
Lake Holloman. The canal also receives effluent from Lagoon G. 

Lake Holloman was created in 1965 to receive excess flow from the previous sewage 
treatment lagoon system. It was formed by the construction of a non-engineered 
earthen dam midway along an existing ephemeral lake (playa) that normally received 
runoff from HAFB. Lake Holloman receives water from the stormwater drainage canal, 
Lagoon G, and effluent from the wastewater treatment plant (WWTP). The amount of 
effluent going to Lake Holloman can be adjusted depending on the water requirements 
of Lagoon G and the constructed wetlands. The lake is in a state of dynamic 
equilibrium, rising and falling with seasonal and annual variations in runoff, local shallow 
groundwater, and treated effluent from the WWTP. 
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Lake Stinky encompasses as much as 35 acres of playa below Lake Holloman. This 
area represents a remnant of the original playa grassland present in the project area 
prior to the construction of the lagoon system for the original wastewater treatment 
system in 1948. Persistent seepage from Lake Holloman is sufficient to maintain a 
limited surface water expression in Lake Stinky, as well as a substantial growth of 
wetland vegetation (tamarisk and saltgrass) at the base of the dam separating Lake 
Stinky and Lake Holloman. During most years, total annual discharge to Lake Holloman 
is sufficient to result in overflow to Lake Stinky. On these occasions, Lake Stinky 
extends south from the dam through culverts underneath U.S. Highway 70/82 to 
encompass as much as 61 acres. 

There are approximately 119 acres of jurisdictional wetlands on the main base (United 
States Air Force, 1996), the majority of which are located south of the WWTP near 
Lagoon G and Lake Holloman (79 acres). Some of these areas are fed partly by 
seepage from artificial impoundments (e.g., north end of Lake Stinky; west and south of 
Lagoon G). Others may have an independent existence, or be only slightly affected by 
the impoundments. These latter areas seem to be remnants of the wetlands that 
existed before the construction of the present system. Many of the wetlands located 
south of the WWTP are important foraging areas for resident and migrating birds and/or 
bats. 

2.4 Regional Geology 

The sedimentary rocks which make up the adjacent mountain ranges are between 500 
and 250 million years old. During the period when the area was submerged under the 
shallow intra-continental sea, the layers of limestone, shale, gypsum, and sandstone 
were deposited. In time, these layers were pushed upward through various tectonic 
forces forming a large bulge on the surface. Approximately 10 million years ago the 
center began to subside resulting in a vertical drop of thousands of feet leaving the 
edges still standing (the present day Sacramento and San Andres mountain ranges). 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 
gypsum, limestone, dolomite, gravel, and other alluvial matter continues to flow into the 
basin with no route of exit. 

The Tularosa sub-basin is geologically described as a bolson, which is an extensive flat 
alluvium-floored depression, into which drainage from the surrounding mountains flows 
toward a central playa. The overlying alluvium generally consists of unconsolidated 
gravels (limestone, dolomite, and gypsum), sands, and clays. A fining sequence from 
the San Andreas and Sacramento Ranges towards the basin's center characterizes the 
area with the near surface soils as alluvial, eolian, and lacustrine deposits. The alluvial 
fan deposits are laterally discontinuous units of interbedded sand, silt, and clay while 
the eolian deposits consist primarily of gypsum sands. The eolian and alluvial deposits 
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are usually indistinguishable due to the reworking of the alluvial sediment by eolian 
processes. The playa, or lacustrine deposits, consist of silty clay containing gypsum 
and are contiguous with the alluvial fan and eolian deposits. 

Mesozoic rocks in the northwest mark the Colorado Plateau, topped by younger Tertiary 
strata. Quaternary age sediments have washed off the Southern Rockies into the open 
basins and the Rio Grande Rift, a failed spreading center or aulacogen. This would-be 
ocean basin runs up the center of the state with the Rio Grande flowing down its middle, 
exposing the Paleozoic and Precambrian rocks on its uplifted flanks. Later Cenozoic 
volcanic intrusions of Quaternary and Tertiary age are also associated with the rifting. 

The great Permian Basin of Texas continues into the state from the southeast with 
younger Quaternary-Tertiary sediments of the Great Plains cover the whole eastern 
edge. Basin-and-range terrain of Tertiary sediments and volcanics appear in the 
extreme southwest coupled with wide dry basins choked with Quaternary coarse 
sediments eroded from the blocks of uplifted older rocks. 

2.5 Regional Hydrogeology 

The preponderance of the 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, the water table 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. The ground surface slopes at a slightly higher rate than the 
water table such that the depth to groundwater in the northern areas of the Base is 
comparably greater (25 to 40 feet bgs) than in the southern areas of the Base (less than 
10 feet bgs). Near the arroyos, groundwater flows directly toward the surface drainage 
feature. 

Figure 2-1 shows the general groundwater flow direction at the Base. 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, 1993). The majority (over 
70 %) of the Environmental Restoration Program (ERP) Sites, SWMUs, and Areas of 
Concern (AOCs) located across HAFB have groundwater monitoring wells containing 
water with an average TDS concentration greater than 1 0,000 mg/L. This TDS data 
supports the hypothesis that TDS concentrations below 10,000 mg/L at HAFB are 

2-4 November 2008 NationView Project No. 8080014 



RCRA FACILITY INVESTIGATION 
WORK PLAN 

SWMUs 122 AND 123 
HOLLOMAN AFB, NEW MEXICO 

caused by dilution of natural groundwater from leaking water lines and surface irrigation 
from the domestic water supply. TDS concentrations greater than 1 0,000 mg/L exceed 
the NMWQCC limit as potable water and thus, the groundwater beneath HAFB has 
been designated as unfit for human consumption. Likewise, USEPA guidelines have 
identified the groundwater as a Class IIIB water source, characterized by TDS 
concentrations exceeding 10,000 mg/L. 

In addition, there are no potable water wells on HAFB. Potable water for the Base 
(Boles, Douglas and San Andres well fields) and the city of Alamogordo is derived from 
the foot of the nearby Sacramento Mountains, just south of Alamogordo. The only 
production water well, used for livestock irrigation, is located approximately 7 miles 
southwest of HAFB. 

2.6 Soils 

Two soil types have been identified on the installation. The main soil type is the 
Holloman-Gypsum land-Yesum complex, 0 to 5 percent slopes. The other soil type is 
Mead silty clay loam, 0 to 1 percent slopes. This soil type is located only across the 
main drainage area for the installation. 

The Holloman-Gypsum land-Yesum complex, 0 to 5 percent slopes soil consists of 
large areas of shallow and deep, well drained soils and areas of exposed gypsum. The 
Holloman soil makes up about 35 percent of the complex. Typically, the surface layer is 
light brown very fine sandy loam about 3 inches thick. The upper 13 inches of the 
substratum is pink very fine sandy loam 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-Yesum 
complex, 0 to 5 percent slopes. Typically, less than 1 inch of very fine sandy loam 
overlies soft to hard, white gypsum. The deep Yesum very fine sandy loam makes up 
about 20 percent of the complex. Typically, the surface layer is light brown very fine 
sandy loam about 3 inches thick. The upper 9 inches of the substratum is light brown 
fine sandy loam 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. 
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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 1 0 
acres. This soil is moderately calcareous throughout and is moderately to strongly 
alkaline. It has a layer of salt that is more soluble than gypsum. Permeability is very 
slow, and available water capacity is low. 

2. 7 Site-Specific Setting 

Based on previous investigations conducted at SWMU 123, site-specific geology 
consists of slightly moist silty clays with varying amounts of medium to fine grained sand 
and caliche to depths ranging from 4 to 5 feet bgs. These soils display low to no 
plasticity and weak cementation of the caliche fraction. Generally, the soils beneath 5 
feet are characterized as silty, medium to fine grained sands, and silty sands with 
occasional layers demonstrating higher percentages of clay content. Soils tend to be 
moist to saturated below the water table. Groundwater occurs in an unconfined aquifer 
at approximately 10 to 11 feet bgs with potentiometric surface elevations ranging from 
4,081.65 to 4,081.03 feet amsl and having a hydraulic gradient of approximately 0.01 
feet/feet. 
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3 SOURCE CHARACTERIZATION 

3.1 Physical Condition of the Waste Oil Tanks 

The former Building 702 and 704 Waste Oil Tanks (SWMUs 122 and 123) were located 
along the northern side of the POL Washrack (Figure 1-3). The tanks were 
approximately 5 ft long by 5 ft in diameter (750 gallons), below grade, and covered with 
gravel. The age, materials of construction, and integrity of the tanks are unknown as 
the tanks were previously removed when the POL Washrack was renovated in the early 
1990s. The RCRA Facility Assessment (A.T. Kearney, 1988) noted that the tanks were 
not equipped with automatic fill controls or level monitoring devices. 

3.2 Waste Characteristics 

The two waste oil tanks are assumed to have received wash water, waste oil, and fuels 
from the associated oil/water separators also located along the northern side of the 
current POL Washrack. No historical site characterization activity has been performed 
at SWMU 122. Previous investigations have been performed on both soil and 
groundwater at SWMU 123. These investigations have identified a number of 
contaminants that impacted the soil and groundwater from SWMU 123 including: 

• Volatile organic compounds (benzene, toluene, ethylbenzene, xylenes); 
• Semi-volatile organic compounds (naphthalene and phenol), and; 
• Total Petroleum Hydrocarbons (gasoline and diesel range organics). 
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4 POTENTIAL RECEPTORS 

This section identifies and describes potential receptors and environmental systems that 
are susceptible to contaminant exposure associated with the potential releases of 
hazardous materials from SWMU 122 and 123. The potential receptors include HAFB 
personnel and residents as well as the flora and fauna of the surrounding ecosystem. 

4.1 Current Local Uses and Planned Future Uses of 
Groundwater 

There are no potable water wells on HAFB. Potable water for the Base and the City of 
Alamogordo is derived from the nearby Sacramento Mountains. The only production 
water well, used for livestock irrigation, is located approximately 7 miles southwest of 
HAFB. 

There are no water supply wells on the Base because the preponderance of 
groundwater beneath HAFB contains water with an average TDS concentration greater 
than 1 0,000 mg/L which exceeds the NMWQCC limit as potable water and thus, the 
groundwater beneath HAFB has been designated as unfit for human consumption. 
Likewise, USEPA guidelines have identified the groundwater as a Class IIIB water 
source, characterized by TDS concentrations exceeding 10,000 mg/L. 

4.2 Current Local Uses and Planned Future Uses of Surface 
Waters Directly Impacted by the Facility 

Due to low rainfall and high evaporation, surface water at HAFB is limited and, 
therefore, is not used for domestic or municipal purposes nor is it used for recreation or 
agriculture. The ponds in the southern part of the Base receive effluent from the 
National Pollution Discharge Elimination System (NPDES) permitted WWTP and are 
saline (normally about half the salinity of seawater), sulfate-rich, and very rich in 
nutrients. These ponds provide habitat for numerous plant and wildlife species, so 
water quality of these receiving waters is important. 

4.3 Potential Human Receptors 

Potential human receptors include residents, military and civilian workers, construction 
and maintenance workers, vendors and service providers, and transient visitors. 
Human use facilities primarily consist of residential housing and industrial/operational 
facilities. The Base also has a hospital and three schools and a variety of other public 
service facilities. While groundwater is not locally extracted for use, human exposure to 
pollutants may result from dermal contact or ingestion from physical contact with 
contaminated soils or groundwater. 
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4.4 Potential Biological Receptors 

Potential receptors include the flora and fauna of the surrounding ecosystem, as 
described in the following subsections. This information was generated in 2005 by 
Bhate during development of the Environmental Assessment (EA) for the wastewater 
utility privatization evaluation. 

4.4.1 Flora 

HAFB flora is dominated by xerophytic shrubland and grassland communities having 
plant assemblages biogeographically related to the Great Basin and Chihuahuan 
Desert. Other plant communities on the installation include those that are located in 
brackish marshes and riparian and/or wetland areas, such as those south of the WWTP. 

4.4.2 Fauna 

A wide variety of fauna can be found at HAFB as it provides a relatively diverse range of 
habitats for both aquatic and terrestrial species. Habitats found on the installation 
provide ideal environments for a variety of reptiles and amphibians, mammals, and 
birds. Available habitats include upland grasslands, xerophytic shrublands, brackish 
marshlands, playas, and surface water habitats. Additionally, the area south of the 
WWTP also offers a relatively extensive amount of shoreline/edge habitat along Lakes 
Holloman and Stinky, the stormwater drainage canal, Lagoon G, and associated 
constructed wetlands. 

Previously performed wildlife inventories have identified numerous species of wildlife 
throughout the installation. Major groups of fauna are discussed below. 

4.4.2.1 Invertebrates 

Though invertebrates are an important feature of the desert ecosystem, little is known 
about their diversity in arid lands. Invertebrates play important roles as beneficial 
pollinators, parasites, predators, detritivores, and as prey for small mammals, reptiles, 
fish, and birds. To date, there have been no base-wide studies at HAFB to determine 
invertebrate species diversity. 

However, studies on reptiles, birds, and mosquitofish ( Gambusia affinis) habitat suggest 
that the roles taken by invertebrates contribute to ecosystem function. For example, it 
has been found that the animals on the installation consume insects such as 
grasshoppers (Orthoptera), butterflies and moths (Lepidoptera), beetles (Coleoptera 
and 8/edius), adult chironomids (Diptera), and corixids (aquatic Hemiptera). 

A total of 26 different aquatic invertebrate taxa have been identified in the area south of 
the WWTP (Freehling, et al., 1999) and certain fish populations located in Lost River 
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and Malone Draw feed on mosquitoes, amphipods, and annelid worms (Suminski, 1977; 
Turner, 1987). Some of the invertebrate species that have been identified on the 
installation include harvester ants (Pogonomyrmex spp.), honeypot ants 
(Myrmecocystus), and grasshoppers ( Orthoptera). 

4.4.2.2 Reptiles and Amphibians 

Two herpetofauna species surveys have been performed at HAFB: (1) along roads for 
the Texas horned lizard (Phrynosoma cornutum) (Mehlhop, et al., 1998), and (2) at the 
cinetheodolite missile towers (Johnson, et al., 1997a). The Texas horned lizard survey 
was conducted on the Main Base and the Boles Wells Water System Annex. The 
Texas horned lizard, formerly a Category 2 species for federal listing as endangered or 
threatened, was reclassified February 28, 1996, as a species of concern (United States 
Department of Interior, 1996). This lizard appears to be abundant on HAFB (Mehlhop, 
et al., 1998) and was found within the major plant community types on the Main Base. 

Other reptiles and/or amphibians that may occur at HAFB that are not listed above 
include rat snakes (Eiaphe spp.), rattlesnakes (C. mo/ossus), and the greater earless 
lizard (Cophosaurus texanus). 

4.4.2.3 Mammals 

The most common mammals at HAFB consist of various rodent species and the black
tailed jackrabbit (Lepus californicus), found throughout the Great Basin Desert Shrub 
habitats in New Mexico (Frey and Yates, 1996). Numerous small colonies of bats that 
forage for insects at the numerous playas, wetlands, and riparian habitats (Johnson et 
al., 1997a) can be found on the installation. Bats on HAFB roost in abandoned and 
inhabited buildings and culverts. 

Fourteen species of rodents have been identified on the dune periphery of the 
installation. The Ord's Kangaroo Rat (Dipodomys ordit), Desert Pocket Mouse 
( Chaetodipus penicillatus), and the Plains Pocket Mouse with the lighter pelage 
(Perognathus flavescens gypst) were found primarily within the dunes; others were 
found equally distributed or too few were captured to determine the habitat affinity (Root 
and Demarais, 1997; Johnson et al., 1997a; Johnson, et al., 1997b). 

At least five mammalian species that have been or could be observed on HAFB have 
been introduced by man. These five species include the house mouse (Mus musculus), 
Norway rat (Rattus norvegicus), horse (Equus cabal/us), barbary sheep (Ammotragus 
lervia), and gemsbok ( Oryx gazella). The latter two species were introduced by the 
New Mexico Department of Game and Fish in the late 1960s. Native big game 
mammals are uncommon in the project area and include mule deer ( Odocoileus 
hemionus) and pronghorn (Antilocapra americana). Predators include bobcat (Lynx 
rufus), gray fox ( Urocyon cinereoargenteus), and coyote (Canis latrans). Badger 
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(Taxidea taxus) and striped skunk (Mephitis mephitis) are uncommon predators and 
omnivores, respectively. 

4.4.2.4 Birds 

The complex of constructed wetlands south of the WWTP provides important habitat for 
a number of bird species. Bird censuses are ongoing at HAFB and a complete list of 
birds can be found in the HAFB Integrated Natural Resource Management Plan 
(INRMP). The HAFB INRMP further details the relationship between habitat at HAFB 
and the bird species found there. 

4.5 Endangered or Threatened Species 

4.5.1 Endangered Species 

Although not noted as being observed at HAFB, the oplomado falcon (Falco femora/is) 
is known to be present in the HAFB area. The oplomado falcon ranges from northern 
Mexico (and very rarely into southern Texas and New Mexico) southward to the 
southern tip of South America. In this huge range the species may be common or very 
rare depending upon habitat and location. This species sometimes hunts over grassland 
fires and feeds on small birds and/or insects fleeing the flames. 

While still legally protected from hunting, the oplomado falcon is not protected by 
Endangered Species Act requirements to preserve habitat and the like. It is believed 
that mainly habitat destruction caused the species' (near-)disappearance from the U.S. 
and hinders reestablishment of a wild breeding population; thus, a coalition of 
environmental groups is attempting to have full protection restored so as not to 
jeopardize the success of the expanding wild population and the reintroduction efforts 
(Associated Press, 2006). 

4.5.2 Threatened Species 

Although not noted as being observed at HAFB, the burrowing owl (Athene cunicularia; 
formerly Speotyto cunicularia) is known to be present in the HAFB area. The burrowing 
owl is a grassland bird historically found in vast numbers across the prairies of the 
western Great Plains. While the formal environmental status of the burrowing owl 
varies based on geography, there is an overall decline of this species, particularly where 
burrowing owls are strongly associated with prairie dog towns. They are listed as 
endangered, threatened, or a species of special concern in most states and provinces 
where they occur. The primary threats across its North American range are habitat loss 
and fragmentation due to the incursion of agriculture and urban encroachment, 
suppression of naturally occurring fire, and habitat degradation from the extermination 
of small mammals like prairie dogs and squirrels. Increases in predators such as foxes, 

4-4 November 2008 NationView Project No. 8080014 



RCRA FACILITY INVESTIGATION 
WORK PLAN 

SWMUs 122 AND 123 
HOLLOMAN AFB, NEW MEXICO 

badgers, and coyotes are also taking a toll (The Nature Conservancy, 2007; The Owl 
Pages, 2005). 
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5 INITIAL CONCEPTUAL SITE MODEL 

5.1 Initial CSM Development 

The initial Conceptual Site Model (CSM) was developed in the planning and objectives 
phase of the project, as described in Section 1.2 of this Work Plan. The CSM is an 
important communication tool for regulators, responsible parties, and stakeholders and 
can provide a framework for the entire project. The CSM was formulated with the goal 
of focusing on collecting the best data to support risk based decision making, and to fill 
any significant data gaps that existed in relation to SWMUs 122 and 123. Release 
mechanisms along with fate and transport of contaminants are also very important in 
supporting risk management. 

5.2 Initial CSM Summary Description 

SWMUs 122 and 123 are the former Building 702 and 704 waste oil tanks, one of which 
(SWMU 123) is known to have had a historical release. The extent of the PCS source 
area has been defined and removed from SWMU 123, however the horizontal extent of 
BTEX contamination in groundwater has not been defined. The goal of this work in 
relation to SWMU 123 is to close the data gap that now exists in regards to the 
downgradient horizontal extent of groundwater contamination emanating from SWMU 
123. Additionally, a subsurface soil investigation has not been performed at SWMU 
122, presenting a data gap that needs to be met in order to complete a risk-based 
assessment of the current site(s) groundwater conditions. At SWMU 123, numerous 
historical investigations and remedial actions have been performed which are 
summarized in Section 1.8 of this work plan. 

The classes of pollutants of concern (POC) which are documented to have been 
released from SWMU 123, and potentially could have been released from SWMU 122; 
include VOCs, SVOCs, and POLs. The release mechanisms from the waste oil tanks 
could have been through overflow spills, broken/cracked feeder pipes, corroded pipes, 
defective joints/connections, or from an actual puncture in the tank itself. The nature of 
the subsequent transport and fate of POCs is dependent on environmental conditions 
and the nature of the POC. The most significant POCs in terms of likely mass are 
VOCs and SVOCs. Although hydraulic gradient at these sites is very flat, some POCs 
can travel much more readily than others. VOCs (e.g. BTEX) are likely to be the most 
mobile POCs and may travel further than other classes of POCs. Metals, SVOCs, 
POLs, and oil and grease have a low degree of mobility in the subsurface. The 
presence of these classes of POCs is likely to be limited to the soils and groundwater in 
the immediate vicinity of the leak. 

The leaked POCs (specifically BTEX compounds) from SWMU 123 have reached 
groundwater. Once in groundwater these POCs have traveled in the direction of 
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groundwater flow by advection and dispersion. Groundwater flow direction from SWMU 
123 follows a southeasterly trend towards Dillard's Draw, approximately 1 ,000 ft to the 
east. The resultant plume may be spread laterally and vertically only very slightly by 
dispersion. 

Any releases from these sites occur in the context of their location in the Tularosa sub
basin, which is geologically described as a bolson (an extensive, flat, alluvium-floored 
depression) into which drainage from the surrounding mountains flows toward a central 
playa. Water carrying eroded gypsum, limestone, dolomite, gravel, and other alluvial 
matter continues to flow into the basin with no route of exit. 

Unconsolidated deposits in the basin include alluvium generally consisting of gravels 
(limestone, dolomite, and gypsum), sands, and clays. At the base, the area is 
characterized by near-surface soils of alluvial, eolian, and lacustrine origin. The alluvial 
fan deposits are laterally discontinuous units of interbedded sand, silt, and clay while 
the eolian deposits consist primarily of gypsum sands. The eolian and alluvial deposits 
are usually indistinguishable due to the reworking of the alluvial sediment by eolian 
processes. The playa, or lacustrine deposits, consist of silty clay containing gypsum 
and are contiguous with the alluvial fan and eolian deposits. 

Potential evapotranspiration, at 67 inches per year, significantly exceeds annual 
precipitation, which is usually less than 10 inches per year. Much of the precipitation 
falls during the mid-summer monsoonal period (July and August) as brief, yet frequent, 
intense thunderstorms accounting for 30 to 40% of the total annual rainfall. 

The result is that the surficial deposits are a hydrogeologic feature characterized by 
relatively low hydraulic conductivities (e.g., less than 10-4 centimeters per second 
[em/sec]) in which the groundwater is non-potable due to high concentrations of TDS. 
The low recharge, low permeability (and hence yield), and high TDS combine to negate 
the utility of the groundwater for potable or other purposes. 

Potable water at HAFB is supplied by municipal wells along the margins of the basin 
where the water has lower TDS and the permeability is higher. These locations are 
hydraulically upgradient of the Base. The more saline waters (high TDS) at the Base 
result from long travel paths or residence times of the water in contact with the gypsum 
and other soluble geological materials. Small zones of fresh water (with lower TDS) 
may occur in areas where leakage from water supply lines and the sewer line occur. 
Potable water is also provided by Bonita Lake, which is located approximately 60 miles 
northeast of the Base. 

The CSM described in the previous paragraphs summarizes a generalized rendering of 
the Site; examples of key Site features; local geology/hydrogeology; and contaminant 
type, pathways, and distributions. This section has presented a synopsis of the current 
conceptual understanding of the Site, decision information requirements, status of 

·"""""· 

information gathering, and actions required to obtain information. This information was -"'-., 
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used to create the DQOs outlined in Section 1.3 of this Work Plan. It is important to re
emphasize that the Initial CSM provides an informed hypothesis or set of hypotheses 
about the Site, thus, actual conditions at the Site may vary significantly from those 
depicted in this section. 
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6 SAMPLING AND ANALYSIS PLAN FOR 
CHARACTERIZATION OF RELEASES OF 

HAZARDOUS WASTE 

This section presents the Sampling and Analysis Plan (SAP) for the SWMU 122 and 
123 RCRA Facility Investigation (RFI), including: 

• Pre-Investigation Requirements 
• Sampling Strategy 
• Sampling Procedures 
• Sample Analysis 

The SAP for this RFI has three primary objectives. The first goal is to identify potential 
releases to the subsurface soil and groundwater from the previously removed Building 
702 Waste Oil Tank (SWMU 122). The second objective is to delineate the extent of 
groundwater contamination southeast of the Building 702 and 704 Waste Oil Tanks 
(SWMUs 122 and 123). SWMU 123 source area soils have been removed, but the 
lateral extent of BTEX groundwater contamination has yet to be defined. The third and 
final goal of this RFI is to collect sufficient analytical (chemical and geotechnical) data to 
support a site-specific risk assessment of the exposure pathways present for both 
human and non-human receptors. 

Soil and groundwater sampling procedures will utilize industry standard methods to 
ensure sample quality and provide a platform for efficient collection. Sample analysis 
includes field screening methods and offsite analysis to provide an efficient means of 
identifying subsurface conditions. 

6.1 Pre-investigation Requirements 

Before site activities can begin, there are several pre-investigation documents and 
approval requirements to be met, including Air Force Form (AF Fm) 332 approval, Base 
dig permit with utility clearances, site security measures, and facility manager 
notification of the intended operations. NationView will coordinate project requests for 
Base installation support services through the 49th Civil Engineering 
Squadron/Environmental Flight (CES/CEV). Pertinent to the start of activities, a pre
construction meeting and site walk-through will be conducted with the USACE Resident 
Engineer, HAFB personnel, and NationView Site Manager, to inspect site conditions for 
site/equipment access, equipment staging, and decontamination area(s), potential site 
hazards, and emergency evacuation routes. Also reviewed at this time will be project 
procedures in accordance with the schedule and planned activities. 

NationView Project No. 8080014 November 2008 6-1 



RCRA FACILITY INVESTIGATION 
WORK PLAN 

SWMUs 122 AND 123 
HOLLOMAN AFB, NEW MEXICO 

6.1.1 AF Form 332 

Prior to initiating drilling activities, a completed and approved AF Fm 332, will be 
obtained. This form authorizes construction work at HAFB and is required for the 
initiation of any construction work. This work order describes what activities will take 
place at the location. 

6.1.2 Dig Permit/Utility Clearances 

Prior to the submittal of the dig permit (AF Fm 1 03), the area of excavation will be 
clearly delineated with marker flags, stakes, or paint, as appropriate to the surface 
material. Utility clearance approvals will be completed by the appropriate HAFB utility 
office (e.g., telephone, sewer, water, natural gas etc.). Upon receipt of the approved dig 
permit (AF Form 1 03) with the utility clearances, the Nation View Site Manager or other 
authorized project personnel will complete a site walk-through confirming the dig permit 
authorizations and make any required changes. 

6.1.3 Site Security 

Site security is concerned with safety at the site during all drilling activities, and area$ 
surrounding the drilling activity, and will be addressed as outlined in the Basewide 
Health and Safety Plan (HASP) (Bhate, 2003c). At a minimum, the exclusion zone will 
be secured with caution tape, and traffic cones surrounding the perimeter of the site. 
The size of the exclusion zone will be determined by the size of the drilling and support 
equipment, and the prevailing site conditions. Open boreholes will not be left 
unattended without first securing the immediate area surrounding the borehole, and 
covering the opening so that it does not become a hazard. 

6.2 Sampling Strategy 

As presented in Section 1.2 of this Work Plan, the primary project objectives of the 
SWMU 122 and 123 RFI sampling plan are to: 

6-2 

• Identify potential releases to the subsurface soil and groundwater from the 
previously removed Building 702 Waste Oil Tank (SWMU 122). 

• Delineate the downgradient horizontal extent of VOC (benzene, toluene, 
ethylbenzene, and xylene) groundwater contamination from the previously 
removed Building 704 Waste Oil Tank (SWMU 123) that has been identified 
under the POL Wash rack. 

• Collect sufficient analytical data (chemical and geotechnical) to complete a site
specific risk assessment of the exposure pathways, and, 
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• Collect the proper data to meet the data DQOs to support the closure of the site 
based on guidance from the NMED. 

The sampling strategy for this RFI has been designed to characterize SWMU 122 soil 
and groundwater conditions, define extent of groundwater contamination related to 
SWMU 123, and to collect data in support of risk assessment modeling. Pre-designated 
sampling locations, quantities, and location rationale are presented in Section 6.2.2 of 
this work plan. 

As described in Section 6.3 of this Work Plan, OPT drilling techniques will be used to 
collect samples during this work, as follows: 

• Soil samples will be collected via OPT using Geoprobe Systems® Dual-Tube 325 
(DT325) tooling. 

• Groundwater samples will be collected from permanent 1-inch polyvinyl chloride 
(PVC) pre-pack well screens installed via OPT. 

6.2.1 Applicable or Relevant and Appropriate Requirements 

The detected analytical results for the subsurface soil samples collected during this RFI 
will be compared to their respective Applicable or Relevant and Appropriate 
Requirement (ARAR) action level. The specific action levels to be used include the 
following: 

6.2.1.1 Soils 

The residential SSLs established in NMED's Technical Background Document for 
Development of Soil Screening Levels (NMED, 2006a) will be used as the action levels 
for detections of VOCs, SVOCs, PCBs, and Target Analyte List (TAL) metals. The 
action levels for TPH are established in the NMED TPH Screening Guidelines (NMED, 
2006b). Based on the analysis of the NAPL sample collected from monitoring well MW-
1 in September 2004 (Bhate, 2004) the TPH screening guideline for diesel 
#2/crankcase oil of 880 mg/kg will be used as the action level for total TPH 
concentrations (GRO, ORO, and ORO). 

The geotechnical soil data collected during this investigation will be used to support a 
risk assessment. Specifically, the geotechnical data (moisture content, dry bulk density, 
specific gravity and fractional organic carbon content) will be utilized to calculate and 
evaluate the fate and transport pathways for indirect exposure (indoor and outdoor 
vapor inhalation). 
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There are two applicable standards for groundwater: the NMWQCC groundwater 
standards for contaminants (NMAC 20.6.2.31 03) and the USEPA's National Priority 
Drinking Water Standards MCLs (USEPA, 2003). The lower of the two standards will 
be used as action levels for VOCs, SVOCs, and TAL Metals in groundwater. The 
NMED TPH screening guideline for diesel #2/crankcase oil in non-potable groundwater 
of 30.4 mg/L will be used as the action level for total TPH concentrations (GRO, ORO, 
and ORO) in groundwater (Table 2b, NMED, 2006b). 

6.2.2 Field Sampling Location Plan Design Basis 

A design basis was used to develop the RFI field sampling location plan. Locations for 
the proposed soil borings and permanent monitoring wells are illustrated on Figures 6-1 
and 6-2 respectively. The design basis was used to provide a consistent rationale for 
pre-designating sampling locations in the immediate vicinity of SWMU 122 and to the 
southeast of SWMU 123. Research efforts were made to maximize the value of 
historical information in identifying prior site activity at these two SWMUs. Benefits of 
this historical information include soil conditions, POCs, groundwater depth, and 
groundwater flow direction. 

Soil lithology in the area of these two SWMUs generally consists of silty to clayey sands 
with an interbedded weak caliche fraction, which lends itself to the utilization of OPT 
drilling techniques. Pollutants of concern in groundwater at SWMU 123 are VOCs 
(benzene, toluene, ethylbenzene, and xylene). Groundwater depth based on previous 
drilling and excavation activity at SWMU 123 is approximately 1 0 feet bgs. 
Groundwater flow direction from SWMU 123 follows in a southeasterly trend towards 
Dillard's Draw (located approximately 1 ,000 ft east of SWMU 123). Newly installed 
wells will be spaced accordingly to intercept groundwater flow to the southeast, 
originating from SWMU 123 (and SWMU 122). 

6.2.2.1 SWMU 122 Source Area Soil Boring and Monitoring Well Installations 

At SWMU 122, four soil borings will be drilled around the perimeter of the former 
Building 702 waste oil tank (see Figure 6-1 ). These borings will be approximately 3 feet 
outside of the tank area on the north, south, east, and west sides. Soil borings on the 
north, east, and west sides of the tank area will be drilled to a depth of approximately 
10-15 ft bgs. Once soils have been obtained for sampling purposes, borings 
SWMU122-DP01 through SWMU122-DP03 will be abandoned with hydrated bentonite 
chips according to Standard Operating Procedure (SOP) HAFB-10. The soil boring on 
the south side (downgradient) of SWMU 122 (SWMU122-DP04) will be advanced to 
approximately 20 feet bgs, and will be converted into a permanent 1-inch monitoring 
well (SWMU 122-MW01) upon completion of soil sample collection (see Figure 6-2). 
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6.2.2.2 SWMU 122 and 123 Monitoring Well Network 

As shown on Figure 6-2, eleven new monitoring wells will be installed downgradient of 
SWMUs 122 and 123, southeast of the POL Washrack (SWMU122-MW02 through 
SWMU122-MW12). These well locations are spaced and arranged linearly (in fences) 
perpendicular to groundwater flow in the area to intercept any groundwater 
contamination migrating from SWMUs 122 and 123. While drilling these wells, soils will 
be logged for lithology and headspace readings, however soil samples will be not 
obtained for offsite analysis. The source area of PCS has been previously removed 
from SWMU 123, and all excavation sidewall floor confirmation samples were below 
NMED SSLs (see Appendix 8-8 of this work plan). Upon completion of these soil 
borings a permanent 1-inch monitoring well will be installed at each location. The 
purpose of these monitoring wells is to delineate the horizontal extent of groundwater 
contamination from SWMU 123 (and potentially SWMU 122). 

6.3 Sampling Procedures 

This section describes the sampling procedures and technologies to be used during the 
project. References are made to documents describing standard methodologies from a 
variety of sources including: 

• Final Basewide Quality Assurance Project Plan (Bhate, 2003b) 

• HAFB SOPs from Appendix A of the HAFB Basewide QAPP (e.g., SOP HAFB-#) 

• SOPs prepared by equipment manufacturers (e.g., Geoprobe® DT325 Dual Tube 
Sampling System SOP, Technical Bulletin No. MK3138) 

The specific HAFB SOPs for this sampling event are listed below: 

HAFB SOP-1 Documentation, Sample Handling, Chain-of Custody, and Shipping 

HAFB SOP-2Sampling Equipment Documentation 

HAFB SOP-3Staking, Utility Clearance, and Permitting 

HAFB SOP-4Direct Push Sampling for Soil and Groundwater 

HAFB SOP-5Soil Sampling for Chemical Analysis 

HAFB SOP-6 Procedure for Field Screening of Volatile Organics 

HAFB SOP-7Lithologic Description and Geotechnical Sampling 

NationView Project No. 8080014 November 2008 6-5 



RCRA FACILITY INVESTIGATION 
WORK PLAN 

SWMUs 122 AND 123 
HOLLOMAN AFB, NEW MEXICO 

HAFB SOP-8Groundwater Sampling for Chemical Analysis 

HAFB SOP-9Field Management of Investigation-Derived Waste 

HAFB SOP-1 0 Borehole Abandonment and Site Restoration 

The following sections describe the locations and procedures for OPT soil and 
groundwater sampling and the groundwater monitoring well installation, sampling, and 
analysis to be performed. 

6.3.1 Environmental Media to be Sampled 

Two environmental media (matrices) will be sampled during the RFI, as follows: 

1. Soil - OPT core soil sampling (SWMU 122 source area) 

2. Groundwater - OPT-installed permanent wells and existing wells (SWMU 122 
and 123 monitoring well network) 

6.3.2 Soil Sampling 

As described in Section 6.2.2 of this Work Plan, soil sampling will be undertaken at 
each of the pre-determined sampling locations in close proximity to SWMU 122 (source 
area soil borings) and southeast of SWMUs 122 and 123 (soil borings for monitoring 
well installations). Each location will be cleared for subsurface utilities in accordance 
with HAFB SOP-3 in the HAFB Basewide QAPP (Bhate, 2003b). Soil samples will be 
collected continuously from soil borings using OPT methodology in accordance with 
HAFB SOP-4. Each boring will be visually classified and lithology described in the field 
according to HAFB SOP-7 and the Unified Soil Classification System (USCS) (American 
Society for Testing and Materials [ASTM] D 2487-92 and ASTM D 2488-90). The 
specific locations of the borings may be modified based on site-specific (access, any 
observed or underground utilities, etc.) field conditions. 

Each soil core will be field screened every 2 feet with a PID. Soil samples with the 
highest PID readings will be retained for offsite laboratory analysis. Notation will also be 
made of any visual (discoloration) and/or aromatic observations that are indicative of 
potential contamination. These initial screening methods will serve as primary 
indicators of a potential release from SWMU 122. If no elevated PID readings are 
observed in the field, soil samples will be obtained from the vadose zone (approximately 
1 foot above water table), and half way between ground surface and saturated soils. 
Soil sampling will follow HAFB SOP-5 of the HAFB Basewide QAPP (Bhate, 2003b). 
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Four OPT soil borings (SWMU 122-DP01 through -DP04) will be completed in the 
immediate vicinity of SWMU 122 (former Building Waste Oil Tank 702) at the locations 
shown in Figure 6-1. A total of 9 soil samples (based on two samples per borehole), 
including one duplicate sample will be collected for chemical analysis. Each soil sample 
will be analyzed by an offsite laboratory for VOCs, SVOCs, TPH (DRO/GRO/ORO), 
PCBs, and TAL Metals. Samples selected for laboratory analysis will be labeled, 
handled, and prepared for shipment in accordance with HAFB SOP-1. The soil samples 
submitted for chemical analysis will be shipped to Accutest Laboratories in Orlando, 
Florida for analysis are summarized in Table 6-1. 

Additionally, two undisturbed geotechnical samples will be collected from one OPT 
borehole (SWMU 122-DPOS) located upgradient of SWMUs 123 and 122 (Figure 6-1). 
This location is near existing monitoring well MW-4. Soil analytical data from MW-4 
exhibited no impact which makes it an ideal geotechnical sampling location. This soil 
boring will be labeled SWMU122-DP05, and geotechnical samples will be obtained from 
above the vadose zone. The two soil samples will be analyzed for moisture content, dry 
bulk density, specific gravity, and fractional organic carbon content (Table 6-1) and will 
be shipped Accutest Laboratories, Orlando, Florida for analysis. 

A qualified surveyor will locate the OPT boreholes using a global positioning system 
(GPS). All horizontal coordinates will be referenced to the State Plane Coordinate 
System, New Mexico Central and surveyed to an accuracy of +1- 1.0 ft. 

6.3.2.1 Direct Push Soil Sampling Procedures 

Samples will be collected using OPT methods for all SWMU 122 and 123 soil borings. 
Soil sampling will be accomplished using a Geoprobe Systems® DT325 Dual Tube 
Sampling System (coring tool) in accordance with the Standard Operating Procedure 
(Geoprobe Systems® Technical Bulletin MK3138). Samples will be collected from the 
DT325 tool for offsite analysis. The DT325 coring tool will be advanced to a depth of 
approximately 1 0 feet bgs and/or to groundwater to collect soil samples for analysis. No 
soil samples for chemical analysis will be collected from the saturated zone for offsite 
analysis (lithology and headspace readings only). 

During soil sampling the DT325 tool will be removed from the ground and the clear PVC 
liner will be removed from the liner sheath at the ground surface. The liner will be 
capped and marked with the depth on the top and bottom of the liner using an indelible 
pen. The borehole number will also be written on the liner. The liner will then be 
opened with a cutting tool and the samples will be obtained for lithologic log, headspace 
readings (PID), and offsite chemical analysis. 

The two soil samples collected for geotechnical analysis will be obtained between 
ground surface and top of water table. These samples will be taken in a thin walled 
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tube sampler, with tube ends capped and the top and bottom ends of the tube labeled 
with depths. 

6.3.3 Monitoring Well Installation Activities 

Twelve additional permanent groundwater monitoring wells (SWMU 122-MW01 through 
and SWMU 122-MW12) will be installed during this investigation to delineate the 
downgradient extent of the known BTEX (benzene) groundwater plume emanating from 
the SWMU 123 (former Building 704 waste oil tank) and potential groundwater 
contamination from SWMU 122 (former Building 702 waste oil tank). The SWMU 
122/123 monitoring well network shown on Figure 6-2 was designed to characterize and 
delineate the horizontal extent of groundwater contamination. 

6.3.3.1 Monitoring Well Locations 

As illustrated on Figure 6-2 monitoring well SWMU 122-MW01 will be installed 
immediately downgradient of SWMU 122 to determine any potential impact to 
groundwater from the former Building 702 waste oil tank. Eleven monitoring wells 
(SWMU 122-MW02 through SWMU 122-MW12) will also be installed in three 
downgradient fences perpendicular to the southeastern groundwater flow direction. As 
shown on Figure 6-2 the three fences of monitoring wells are approximately 125, 300, 
and 475 ft downgradient from SWMUs 122 and 123. Additionally four existing 
monitoring wells (SWMU123-MW3 through SWMU123-MW5 and S54-MW4) will be 
incorporated into the SWMU122/123 monitoring well network (16 wells total). The 
proposed monitoring well network of existing and new wells will characterize the current 
groundwater conditions at each SWMU as well as determine the horizontal extent of the 
BTEX plume migration that has been documented at SWMU 123. 

6.3.3.2 Monitoring Well Installation and Development 

The 12 new monitoring wells will be constructed using OPT drilling methods. A qualified 
geologist will log each borehole. Based upon the depth to groundwater determined 
from the OPT soil borings, the permanent monitoring wells will be installed to a depth of 
approximately 15 - 20 ft bgs. Each monitoring well will extend to a minimum depth of 5 
feet below the water table and be completed with 1-inch diameter, PVC, pre-packed 
well screen. The coring tool will be advanced at least 5 feet below the water table within 
the same hole that the soil samples were collected from and the core barrel will then be 
removed, leaving the outer casing in place. Each monitoring well will extend to a 
minimum depth of 5 feet below the water table and be completed with 10 feet of 1-inch 
diameter 0.01 0-inch slotted PVC screen. The pre-packed screens will be lowered to the 
bottom of the outer casing of the Geoprobe Systems® DT325 Dual Tube Sampling 
system. The pre-packed screens will be connected to 1-inch, PVC flush joint riser pipe 
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in 5 or 10 foot length sections to the ground surface. A 1-inch locking cap will be 
secured at the top of each monitoring well. 

Once the screen and riser are in place in the bottom of the casing below the water table, 
the outer casing of the coring tool will be retracted to expose the screen to the 
formation. Upon removal of all OPT tooling from the borehole, additional sandpack 
consisting of 10/20 Colorado Silica Sand will be placed around the well screen to a 
height of 2 feet above the top of the screened interval. A minimum 2 ft thick granular 
bentonite seal will be placed above the sand filter pack and hydrated. The remaining 
annular space will be backfilled with neat Portland cement. The wells will be completed 
as flush mount well completions (water tight vault with a rubber gasket) with a concrete 
pad (3 feet by 3 feet square by 4 inches thick). 

The completed wells will be developed to remove fine particulate and improve hydraulic 
communication with the surrounding saturated material. Well development will begin no 
sooner than 48 hours after grouting. Water levels in newly installed wells will be 
monitored until levels have reached equilibrium based on three successive water level 
measurements made over a period of 10 minutes. Once the equilibrium water level has 
been recorded, the well will be developed to remove sediment which may have been 
introduced into the borehole and formation during drilling and installation activities. Well 
development will initially be conducted with a stainless steel bailer to remove sediment 
in the filter pack. The use of pre-pack screens will minimize the amount of sediment 
entering the monitoring well. Monitoring well development will take place by over
pumping each well until at least five well volumes have been removed, and the turbidity, 
pH, specific conductivity, dissolved oxygen, and temperature have stabilized by +1- 10 
percent for at least three consecutive readings. 

6.3.4 Groundwater Sampling 

Once well development has been completed, and adequate time for recharge has been 
allowed (24 hours), the 12 new monitoring wells (SWMU 122-MW01 through and 
SWMU 122-MW12) will be purged using low flow sampling techniques (HAFB SOP-8, 
Bhate, 2003b). A peristaltic pump equipped with polypropylene tubing will be used to 
bring sample water to the surface where indicator field parameters will be monitored in a 
flow through cell. Field parameters will be measured every 1 well volume. 
Groundwater samples will not be obtained until 3 consecutive field parameter 
measurements have stabilized. Stabilization occurs when the pH measurements 
remain constant within 0.1 units; specific conductivity, dissolved oxygen and 
temperature vary by no more than 10 percent; and turbidity by no more than 5 
nephelometric turbidity units. Utilizing low-flow purging and sampling techniques may 
require removal of a greater volume of water than three to five volumes. Additionally, 
the four existing wells (SWMU123-MW3 through SWMU123-MW5 and S54-MW4) will 
be purged and sampled using the procedures outlined above. A new length of 
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polypropylene tubing will be used for each well and the tubing in the peristaltic pump 
head will be replaced with a new piece of tubing for each well. Water level indicators 
will be decontaminated prior to use at each well. 

A total of 18 groundwater samples including two duplicate samples will be collected 
from the 16 monitoring wells and will be analyzed by an offsite laboratory for VOCs, 
SVOCs, TPH (DRO/GRO/ORO), TAL metals, PCBs, and TDS. Monitoring well 
groundwater samples will be labeled, handled, and prepared for shipment in 
accordance with HAFB SOP-1. The groundwater samples which will be submitted for 
chemical analysis are summarized in Table 6-2. 

6.3.4.1 Groundwater Elevations 

Twenty four hours after each of the 16 monitoring wells that comprise the SWMU 
122/123 network have been sampled, groundwater elevations will be measured. 
Elevations will be measured for the 12 new wells (SWMU 122-MW01 through SWMU 
122-MW12) and the four existing wells (SWMU123-MW3 through SWMU123-MW5 and 
S54-MW4) shown on Figure 6-2. A current potentiometric surface map of 
SWMU122/123 will be developed from the groundwater elevation data collected during 
this RFI. 

6.3.4.2 Surveying 

A qualified Surveyor will survey the 16 new and existing monitoring well locations using 
GPS in accordance with methods described in the Basewide QAPP (Bhate, 2003b). 
Horizontal locations will be relative to the State Plane Coordinate System, New Mexico 
Central and surveyed to an accuracy of +1- 1.0 ft. Vertical elevations will be referenced 
to the North American Datum (NAD) 1983. The top of casing (vertical control) will be 
used to determine the depth and elevation of the groundwater and surveyed to an 
accuracy of +/-0.01 ft. During this investigation the source area(s) will be mapped to 
scale showing ancillary structures, sampling locations, buildings, roads, sidewalks, 
paved and unpaved areas. Additionally, all maps will include a coordinate system (e.g., 
latitude/longitude) and the site boundaries. 

6.3.5 Documentation 

Documentation, sample handling, chain-of-custody, and shipping will be managed in 
accordance with HAFB SOP-1 of the HAFB Basewide QAPP (Bhate, 2003b). 

Sampling personnel will use a bound field log book with moisture resistant pages to 
record pertinent sampling information with waterproof ink in addition to any forms 
provided in, or specified by applicable SOPs. The log book will identify project name, 
project number, project manager and telephone number, and principal street address or 
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geographic location of the site. Daily field activities and sampling information will be 
entered in the log book on dated, initialed, and serially-numbered pages. Corrections 
will be made to entries by initialed and dated line-out deletions. A diagonal line will be 
drawn across the remaining blank space of the last page of each day's entry. Each 
day's entry will be signed and dated by the author. 

The date and time of sample preparation, collection, and personnel who conducted 
sampling will be recorded with the sample identification number in the field log book and 
on the chain-of-custody (COC) form. The names of visitors and any other persons on 
site will also be recorded in the field log book. Sampling personnel will record the 
ambient weather conditions and other conditions at the sampling location that may 
affect sample collection, the apparent representativeness of the sample, or sample 
analysis. 

Sample nomenclature and labeling requirements are described in Section 7.2.1 of this 
Work Plan. 

6.3.6 Decontamination 

Sampling equipment will be decontaminated as described in HAFB SOP-2 of the HAFB 
Basewide QAPP (Bhate, 2003b). Equipment to be steam cleaned includes: 

• DT325 Dual Tube Sampling System - prior to each hole 

• OPT rig- prior to demobilization or as needed to remove soil, etc. 

Equipment to be washed with soap and potable water supplied by HAFB includes: 

• DT325 System core barrel - prior to each use 

6.3.7 Management of Investigation-Derived Waste 

Investigation-derived waste (IDW) will be managed and characterized in accordance 
with HAFB SOP-9 of the HAFB Basewide QAPP (Bhate, 2003b). Whenever possible, 
waste minimization techniques will be used to reduce the amount of IDW. IDW 
generated by installing the new monitoring wells and subsequent groundwater sampling 
activities will be managed and characterized according to the following guidelines. Solid 
waste such as soil core liners, empty sand and bentonite bags, personal protective 
equipment (PPE), and used tubing, etc., will be placed in trash bags and disposed of in 
dumpsters on site for ultimate disposal as non-hazardous sanitary waste. 

Drill cuttings and excess soils from sampling will be visually assessed for staining and 
screened with a PID. If the cuttings and/or soils are visibly stained or if they have PID 
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headspace readings above background, they will be contained and temporarily staged 
at the FT-31 Landfarm pending receipt of sample analytical results. If analytical results 
indicate contaminants present at concentrations above the landfarm's acceptance 
levels, the material will be properly disposed offsite. If the analytical results indicate 
contaminants present at levels below the landfarm's acceptance levels, the material will 
be land-farmed. If none of the visual, screening, or analytical results based conditions 
are met, the material will be used as backfill or spread around borehole locations as 
described in HAFB SOP-9 of the HAFB Basewide QAPP (Bhate, 2003b). 

Decontamination and purge waters (from monitoring well development and sampling) 
will be locally contained in 5 gallon pails and conveyed to a 1 ,000 gallon portable 
storage tank. The 1 ,000 gallon portable storage tank will be maintained by Nation View 
until disposal through the HAFB WWTP, pending laboratory analysis. Other liquid 
wastes, such as decontamination rinses, are anticipated to be non-hazardous and as 
such, can be disposed of through the HAFB WWTP. 

6.4 Sample Analysis 

This section describes the objectives and procedures associated with the analytical 
program. The analytical strategies for the SWMU 122 and 123 RFI have been designed 
with past investigation and soil removal activities in mind. 

6.4.1 Data Quality Objectives 

The analytical methods outlined in Tables 6-1 and 6-2 of this Work Plan were selected 
based on their ability to provide reliable results which can be used to determine whether 
a given contaminant (or contaminant class) is present at concentrations: 

• Above reporting limits (Rls), 
• Above Rls and below its respective ARAR action level criteria, or 
• Above its respective ARAR action level criteria. 

In several cases, laboratory method detection limits (MDLs) will be used to compare to 
ARARs. Concentrations that fall between the practical quantitation limits (PQL) and the 
MDL will be qualified accordingly. 

The selectivity and accuracy of the selected screening techniques have all been 
adequately proven by virtue of being an accepted method. The screening methods will 
be used to provide near-real-time data and will be supported by offsite definitive 
analytical methods. 

Analytical chemistry data will be reviewed according to latest revision of the USEPA 
Contract Laboratory Program National Function Guidelines for Inorganic Data Review 
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(USEPA, 2004) and Contract Laboratory Program National Functional Guidelines for 
Organic Data Review (USEPA, 1999). One hundred percent (100 %) of the analytical 
data will be subjected to review modeled after the USEPA Tier I guideline (USEPA 
Region I, 1996). The Tier I review will include a review of completeness. In addition, as 
specified by the Project Chemist, the definitive data may also be subjected to review 
modeled after the USEPA Tier II guideline (USEPA Region I, 1996). This review will 
compare selected QC parameters (holding time, laboratory control sample [LCS], 
method blanks, field blanks, surrogates, matrix spike [MS]/matrix spike duplicate 
[MSD]/Iaboratory duplicate [LD], and field duplicates) and DQOs with the acceptance 
criteria described in the HAFB Basewide QAPP (Bhate, 2003b) and the HAFB 
Basewide QAPP Addendum (see Appendix A of this work plan). 

Qualifiers may be applied to data that fails to satisfy the acceptance criteria as detailed 
in the HAFB Basewide QAPP (Bhate, 2003b). Unless otherwise noted, all data 
validated using the methods noted above will be considered suitable for use in meeting 
the objectives of this study. 

6.4.2 Laboratory Analytical Methods 

Accutest Southeast in Orlando, Florida (Accutest) will be completing all analyses of both 
soil and groundwater. The soil and groundwater samples will be analyzed as follows: 

• VOCs by USEPA Method 82608 (soil and groundwater) 
• SVOCs by USEPA Method 8270C (soil and groundwater) 
• PCBs by USEPA Method 8082 (soil and groundwater) 
• TPH (GRO, ORO, ORO) by modified USEPA Method 80158 (soil and 

groundwater) 
• TAL Metals by USEPA Method 6010B/7470A/7471A (soil and groundwater) 
• TDS by US EPA Method 160.1 (groundwater only) 
• Moisture content by USEPA Method 160.3M (soil geotechnical only) 
• Dry bulk density by ASTM Method 02937 (soil geotechnical only) 
• Specific gravity by ASTM Method 01429-86 (soil geotechnical only) 
• Fractional organic carbon content by ASTM Method 02974 (soil geotechnical 

only) 

SOPs for the analytical methods are not physically included as part of this Work Plan, 
however, the SOPs have been reviewed and can be made available by the laboratory 
upon request. Table 6-3 presents a summary of sample containers necessary as per 
sample media. 
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The analytical requirements, including preparation methods, analytical methods, and 
various QA/QC parameters, for soil and groundwater samples are summarized in the 
HAFB Basewide QAPP in: 

• Table 3-1 (Project Data Quality Objectives), 

• Table 10-1 (Sample Containers, Preservatives, and Holding Times), 

• Table 13-1 (Extraction and Digestion Procedures), and, 

• Table 13-2 (Analytical Procedures) 

The definitive data, additional investigation field QC samples, and laboratory QC limits 
for soil and groundwater samples are summarized in the HAFB QAPP Addendum 
(Appendix A) in: 

• Table 3-2 (Summary of Definitive Data) 

• Table 4-1 (Summary of Additional Investigation Field QC Samples) 

• Table 4-2 (Summary of Laboratory QC Limits) 

As noted previously, for several compounds, MDLs will be used to meet the respective 
ARARs. Where concentrations fall between the PQLs and the MDLs, the data will be 
qualified accordingly. 

Samples selected for laboratory analysis will be labeled, handled, and prepared for 
shipment in accordance with HAFB SOP-1 of the HAFB Basewide QAPP (Bhate, 
2003b). Each cooler containing samples to be shipped for offsite VOC analysis will 
require a trip blank. The samples will be placed on ice and shipped under strict chain
of-custody to Accutest Laboratories in Orlando, Florida. 

Accutest will provide Level II laboratory deliverables which consist of an analytical report 
with results and QA/QC summaries. Internal QC results, not included as part of the 
Levell I package, will be retained on file at each of the offsite laboratories. 

Results for all samples will be presented in hard copy Form-1 and Electronic Data 
Deliverable (EDD) formats. Electronic data shall be delivered in an appropriate format 
such that the data can be uploaded to the project database for subsequent manipulation 
and presentation. 

Standard turnaround times (TAT) of 2 weeks will be expected for all organic and 
inorganic results. 
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7 DATA MANAGEMENT PLAN 

This section describes the overall data management strategy and plan for the SWMU 
122 and 123 RFI Work Plan. 

7.1 Data Management System and Strategy 

The data management plan will be used to accommodate and manage fixed-based 
laboratory generated data at standard TAT (2 weeks). Data to be generated includes 
chemical analytical data, as well as spatial and features information, hydrogeologic 
data, and various supporting data, such as photographs and standard daily forms 
information. The data management system is comprised of the central project reporting 
database. 

7.2 Data Type 

Analytical data will be generated by onsite field screening, as well as by offsite 
laboratory analysis. Analytical data generated by the offsite laboratory will be initially 
managed by the respective laboratory's laboratory information management system 
(LIMS) and transferred to the project team for use via EDD and hard copy. Prior to 
project startup, formats for the offsite laboratory EDDs will be approved to ensure 
smooth transfer and importation of the data into the central project database upon 
receipt. 

Upon project completion, the data management system will be used to perform final 
spatial analysis, as well as to support tabular and graphic report development for 
deliverables and miscellaneous project communications as needed. 

7 .2.1 Sample Identification System 

Each environmental, geotechnical, and QA/QC sample collected will be identified on the 
sample label and COC records, regardless of type. Sample documentation, handling, 
and shipping will be in accordance with HAFB SOP-1. Table 6-3 provides the sample 
collection information inclusive of the container type and quantity for the soil and 
groundwater samples collected during the investigation at SWMU 122 and 123. The 
field duplicate samples will appear in sequence with the other samples. The sample 
nomenclature for soil samples collected from OPT boreholes will be as follows: 

SWMU122-DP01-10-a 

Site alpha-numeric identifier: SWMU122 =Solid Waste Management Unit 122 

NationView Project No. 8080014 November 2008 7-1 



RCRA FACILITY INVESTIGATION 
WORK PLAN 

SWMUs 122 AND 123 
HOLLOMAN AFB, NEW MEXICO 

Sample type identifier: DP = direct push boring 

Sequential direct push boring number: 01, 02, etc. 

Ending depth of sample interval: 10 

Reserved for quality assurance (QA) sample identifiers: a = field duplicate, TB = 
trip blank, MS = matrix spike, MSD = matrix spike duplicate 

The sample identification nomenclature for groundwater samples collected from new 
monitoring wells will be as follows: 

SWMU 122-MW01-a 

Site alpha-numeric identifier: SWMU122 =Solid Waste Management Unit 122 

Sample type identifier: MW = monitoring well 

Sequential monitoring well number: 01, 02, etc. 

Reserved for QA sample identifiers: a =field duplicate, TB =trip blank, MS = 
matrix spike, MSD = matrix spike duplicate 

The sample identification nomenclature for groundwater samples collected from pre
existing monitoring wells will be as follows: 

SWMU123-MW3-a 

Site alpha-numeric identifier: SWMU123 =Solid Waste Management Unit 123 

Sample type identifier: MW =monitoring well 

Sequential monitoring well number: 3, 4, etc. 

Reserved for QA sample identifiers: a = field duplicate, TB = trip blank, MS = 
matrix spike, MSD = matrix spike duplicate 

7.2.2 Data Recording 

The following paragraphs describe the data recording activities that will be performed 
for field data, offsite and onsite laboratory analytical data, and photographs. 
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7.2.2.1 Field Data 

All information pertinent to a field and/or sampling survey will be recorded on 
appropriate data sheets, or in the project field logbook as described Section 10.5 of the 
HAFB Basewide QAPP (Bhate, 2003b). Specific data sheets are required by certain 
SOPs. Samplers use a bound field logbook with consecutively numbered pages. 
Entries in the logbook will be made using indelible ink and will include at a minimum the 
following information: 

• Name and address of the field contact (on logbook cover), 
• Date of entry, 
• Names and companies of personnel on site, 
• General descriptions of each day's field activities, 
• Documentation of weather conditions during field activities, 
• Location of sampling (e.g., monitoring well), 
• Data points for field equipment derived during calibration procedures, 
• Observation of sample or collection environment, 
• Identification of sampling device, 
• Any field measurements made, 
• Sequence of collection of environmental samples, 
• Type of sample matrix (e.g., soil, groundwater, etc.), 
• Date and time of environmental sample collection, 
• Field sample identification number, 
• Sample distribution (e.g., which laboratory shipped to for analysis), 
• Sampler's name, 
• Sample type (e.g., composite, normal, duplicate, other QC, etc.), 
• For groundwater samples, which samples were filtered if any and filter size and 

type, and 
• Preservative used, if applicable, for the environmental sample. 

If an error is made on the document or in the logbook, corrections will be made simply 
by crossing a line through the error in such a manner that the original entry can still be 
read, and the correct information added as the change. All corrections will be initialed 
by the author and dated. 

Each page in the logbook will be signed or initialed by the person making the entries. In 
addition to the information entered into the logbook, the appropriate data forms must be 
filled out as each activity is completed. 
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7 .2.2.2 Laboratory Analytical Data 

The offsite laboratory shall maintain electronic and hardcopy records sufficient to 
recreate each analytical event conducted. The minimum records the laboratory shall 
keep include the following: 

• COC forms, 
• Initial and continuing calibration records including standards preparation 

traceable to the original material and lot number, 
• Instrument tuning records (as applicable), 
• Method blank results, 
• Internal standard results, 
• Surrogate spiking records and results (as applicable), 
• Spike and spike duplicate records and results, 
• Laboratory records, 
• Raw data, including instrument printouts, bench work sheets, and/or 

chromatograms with compound identification and quantitation reports, 
• Corrective action reports, 
• Other method and project required QC samples and results, and 
• Laboratory-specific written SOPs for each analytical method and QA/QC function 

in place at the time of project sample analysis. 

7 .2.2.3 Photographs 

Any photographic documentation will be recorded in the appropriate logbook. 
Information to be recorded includes: 

• Camera make and model, 
• Time and date, 
• Photographer, 
• Details for the location of the photograph, 
• Direction of photograph, preferably measured with field compass, 
• Subject of the photograph, 
• Significant or relevant features, and 
• Names of any personnel included in photograph. 

7.3 Data Reporting 

Data obtained during drilling activities will be reported according to the Basewide QAPP 
(Bhate, 2003b). In accordance with the USAGE Chemical Quality Assurance for HTRW 
Projects Manual EM 200-1-6, October 1997, the investigative data is classified as 
definitive data. The data will be generated using rigorous, analyte-specific analytical 
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methods where analyte identifiers and quantitations are confirmed and QA/QC 
requirements have been satisfied. For this project, regular, field duplicate, and 
MS/MSD samples are to be collected concurrently. The data will meet the objectives of 
the project for level of accuracy and precision required, intended use of the data, 
analytical methods, time constraints, and allowable decision errors. Risk evaluation and 
sampling results will be tabulated and summarized in the RFI report for the site. An 
Environmental Restoration Program Information Management System (ERPIMS) 
submittal is not required for this investigation of SWMU 122 and 123. 

7 .3.1 Tabular Displays 

All analytical chemistry data will be presented as either Form 1 reports and/or summary 
reports. The Form 1 analytical reports will contain the following: 

• Laboratory Name, address, telephone number, contact person, and location 
where the test was carried out if different from the fixed laboratory address, 

• Unique Laboratory Project Number, 
• Total number of pages (report must be paginated), 
• Client Project Number (if applicable), 
• Laboratory Sample Identification (if applicable), 
• Client Sample Identification, 
• Test Method, 
• Matrix and/or description of sample, 
• Dates: sample collection, collection time, sample receipt, preparation, and/or 

analysis date, 
• Definition of data qualifiers, 
• Reporting units, 
• Solid samples: indicate dry or wet weight, and 
• Indication by flagging where results are reported below the quantitation limit. 

Offsite laboratories shall provide data deliverables within the standard time specified. 
Analytical results for all samples will be presented in hard copy Form-1 and EDD 
formats. Electronic data shall be delivered in an appropriate format such that the data 
can be uploaded to the project database for subsequent manipulation and presentation. 

Tabular summary reports listing of non-chemical, field measurement data will also be 
generated as part of this project. These summary reports will be created on an as
needed basis to support field sampling efforts and/or final project reporting. 
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7.3.2 Graphical Displays 

During the field effort, Figures 6-1 and 6-2 will be used by the field teams to guide their 
sampling activities. Staff will hand-annotate these maps for interim documentation of 
notable spatial information, such as: 

• Indicating which locations have been sampled, 
• Documenting in-field sample location adjustments, 

Administrators will perform data input and changes, as well as work with the report 
development team to generate requested graphical and tabular reporting documents. 
Creation of presentation quality maps, as well as complex map layouts, and other 
complex displays, analysis, and processing of spatial data, will be performed using 
desktop Geographical Information System (GIS) software (such as Environmental 
Systems Research Institute's [ESRI's] ArcGIS program suite). The desktop GIS 
software will be used to produce maps intended for use in reports, as well as all plate
sized map prints. 

7.4 Data Archiving 

Hardcopy and electronic data shall be archived in project files and on electronic archive 
media for the duration of the project and for a minimum of 5 years, whichever is longer. 
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8 HEALTH AND SAFETY REQUIREMENTS 

Project Health and Safety practices will adhere to the Basewide Health and Safety Plan 
(Bhate, 2003c) and the Site Specific Addendum to the Basewide HASP, as included in 
Appendix D of this Work Plan for investigation activities. All work must be conducted in 
accordance with the USAGE Safety and Health Requirements Manual, EM 385-1-1, 3 
November 2003. It is anticipated that no greater than level D PPE will be required to 
complete the site sampling activities. This includes: Occupational Safety and Health 
Administration (OSHA) approved safety shoes, American National Standards Institute 
(ANSI) approved safety glasses (Z87.1) and hard hat (Z89.1-1997: Type 1), sleeved 
shirt and long pants, and as required, hearing protection, leather work gloves, and/or 
nitrile gloves during sampling. 

Site security is part of safety at the site for the investigation. Items of concern include 
the proper designation and demarcation of the investigation boundaries (i.e., Support 
Zone, Contaminant Reduction Zone, and Exclusion Zone) as appropriate. Likewise, 
compliance with any intrusive work requirements, posting of potential hazards, and 
control of un-authorized site personnel will be completed. This is discussed in the 
Basewide HASP (Bhate, 2003c). 

At a minimum, the site will be secured with caution tape surrounding the perimeter of 
the site delineating the outer boundary of the Support Zone. This is essential in the 
utility clearance process and it will serve as the demarcation of the site for both project 
and non-project persons. A Contaminant Reduction Zone and/or Exclusion Zone will be 
established as guided by the HASP and site prevailing conditions. 
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9 PROJECT MANAGEMENT PLAN AND SCHEDULE 
OF IMPLEMENTATION 

This section presents the project management plan (PMP) to be used during the 
performance of the SWMU 122 and 123 RFI. 

9.1 Management Control Structure 

During the implementation of the field activities for the SWMU 122 and 123 RFI, Mr. Jim 
Moore will serve as the NationView Site Manager and Field Team Leader, overseeing 
and directing all investigation sampling activities. Mr. Moore will also provide on-site 
management of any sub-contractors for the project. Mr. Frank Gardner will serve as the 
NationView Project Manager. Mr. David Martin is the NationView Corporate Sponsor 
and will ensure required project documents, permits, contractual agreements, and other 
program tasks are completed. Key project personnel and their responsibilities are listed 
in Table 9-1. The RFI field activities are anticipated to begin in the winter 2008-2009 
and will last approximately 1 week. 

9.2 Reporting 

A variety of reporting mechanisms will be utilized throughout the SWMU 122 and 123 
RFI to facilitate communication between HAFB, USAGE, NMED, and Contractors. 
These reporting mechanisms will include the standard quality control and progress 
reports outlined in the HAFB Basewide QAPP, as well as the Draft and Final SWMU 
122 and 123 RFI Reports 

Each of these reports will be instrumental in maintaining and documenting the 
continuing communication between various entities involved in the project. 

A Draft SWMU 122 and 123 RFI Report will be prepared and undergo a series of 
internal reviews prior to submission to the HAFB 49 CES/CEV and the USAGE 
Albuquerque District, as the agency service provider, prior to revision and submission to 
the NMED HWB for review. Upon receipt of NMED comments, the SWMU 122 and 123 
RFI Report will be revised to the Final format accordingly. As needed, a meeting may be 
requested to address any issues of significance that are not readily resolved through 
standard revision-level processes. The NationView Team will be responsible for 
resolving any issues that rise to that level of discourse. 

Specifically, the SWMU 122 and 123 RFI Report(s) will include the following elements: 

• Introduction 
• Environmental Setting 
• Source Characterization 
• Sampling and Analysis Results 
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• Data Quality Assurance/Data Quality Control Review 
• Conclusions 
• Recommendations 

9.3 Records Management 

Project files will contain the following information: 

• Correspondence 

o - External and internal correspondence 
o -Personnel, organization, and responsibilities 
o - Planning and scheduling 
o - QA auditing and inspection reports 

• All Field Generated Data 

• Contractual Documentation 

o Prime Contract 
o Delivery Orders I Task Orders 
o Change Orders 
o Subcontracts 
o Competitive bid evaluations 

• Laboratory Analytical Data 

• Submittals/Reports 

• Miscellaneous project information as required 

Project files will be maintained by Project Management and Quality Assurance 
personnel, as supported by designated document control personnel. 
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Table 6-1 
OPT Soil Sampling and Analysis 

SWMU 122 and 123 RFI Work Plan 
Holloman AFB, New Mexico 

NationView Project No. 8080014 

Analysis Method Primary Duplicates MS/MSD 

voc EPA 82608 8 
svoc EPA 8270C 8 

TAL Metals EPA 601 OB/7471A 8 
TPH ORO EPA 80158 8 
TPH GRO EPA 80158 8 
TPH ORO EPA 80158 8 

PCBs EPA 8082 8 
Moisture Content EPA 160.3M 2 
Dry Bulk Density ASTM 02937 2 
Specific Gravity ASTM 01429-86 2 

Fractional Organic 
Carbon Content 

ASTM 02974 2 

VOC (Field 
OVA (Head space) 125** 

Sceening) 

Notes: 
ASTM =American Society for Testing and Materials 
EPA = Environmental Protection Agency 
MS/MSD = Matrix Spike/Matrix Spike Duplicate 
VOC = Volatile Organic Compounds 
SVOC = Semi-volatile Organic Compounds 
TAL= Target Analyte List 
TPH =Total Petroleum Hydrocarbons 
DRO = Diesel Range Organics 
GRO = Gasoline Range Organics 
ORO = Oil Range Organics 
PCBs = Polychlorinated biphenyls 
OVA = Organic Vapor Analyzer 
DPT- Direct Push Technology 

1 
1 
1 
1 
1 
1 
1 
0 
0 
0 

0 

0 

* Estimated , one trip blank will accompany every shipment of VOC samples 
**Headspace collected continuously every 2 feet (estimated footage= 250 feet) 

Page 1 of 1 

1 
1 
1 
1 
1 
1 
1 
0 
0 
0 

0 

0 

Trip blanks * Total 

2 12 
0 10 
0 10 
0 10 
0 10 
0 10 
0 10 
0 2 
0 2 
0 2 

0 2 

0 125 



Analysis 
voc 
svoc 
TDS 

TAL Metals 
TPH DRO 
TPH GRO 
TPH ORO 

PCBs 
pH (field screenino) 

Conductivity (field screening) 
Dissolved OxyQen (field screeninq) 

Temperature (field screening) 

Notes: 

Table 6-2 
Groundwater Sampling and Analysis 

SWMU 122 and 123 RFI Work Plan 
Holloman AF8, New Mexico 

Nationview Project No. 8080014 

Method Primary Duplicates 
EPA 82608 16 2 
EPA 8270C 16 2 
EPA160.1 16 2 

EPA 60108/7470A 16 2 
EPA 80158 16 2 
EPA 80158 16 2 
EPA 80158 16 2 
EPA 8082 16 2 

Multi-parameter sonde 16 0 
Multi-parameter sonde 16 0 
Multi-parameter sonde 16 0 
Multi-parameter sonde 16 0 

EPA = Environmental Protection Agency 
MS/MSD = Matrix Spike/Matrix Spike Duplicate 
VOC = Volatile Organic Compounds 
SVOC = Semi-volatile Organic Compounds 
TDS =Total dissolved solids 
TAL = Target Analyte List 
TPH =Total Petroleum Hydrocarbons 
ORO = Diesel Range Organics 
GAO = Gasoline Range Organics 
ORO = Oil Range Organics 
PCB = Polychlorinated biphenyls 
pH = Potential of hydrogen 
• Estimated, one trip blank will accompany every shipment of VOC samples 

Page 1 of 1 

MS/MSD Trip blanks * Total 
1 8 27 
1 0 19 
1 0 19 
1 0 19 
1 0 19 
1 0 19 
1 0 19 
1 0 19 
0 0 16 
0 0 16 
0 0 16 
0 0 16 



Media TPH-DRO/ORO 

(80158) 

Soil 8 oz glass jar 

1 

Groundwater 1-L amber 

2 

Notes: 
TPH =Total Petroleum Hydrocarbons 
DRO = Diesel Range Organics 
GRO = Gasoline Range Organics 
ORO = Oil Range Organics 

TPH-GRO 

(80158) 

Encore 

2 

40-ml vial 

3 

VOCs = Volatile Organic Compounds 
SVOCs = Semi-volatile Organic Compounds 
PCBs = Polychlorinated biphenyls 
TAL =Target Analyte List 
N/ A = Not Applicable 
oz =Ounce 
ml = Milliliter 
L =Liter 

Table 6-3 
Sample Containers by Sample Media 

SWMU 122 and 123 RFI Work Plan 
Holloman AFB, New Mexico 

NationView Project No. 8080014 

Analyte Group (Method) 

VOCs SVOCs PC8s 

(82608) (8270C) (8082) 

Encore 4-oz glass jar 8-oz glass jar 

2 1 1 

40-ml vial 1-L amber 1-L amber 

3 1 1 

Page 1 of 1 

TAL Metals Total Dissolved 

(60108n471 AI7470A) Solids 

8-oz glass jar N/A 

1 N/A 

1-L amber 1-L amber 

1 1 



Name 

Mr. David Martin 

Mr. Frank Gardner, P.G. 

Mr. Jim Moore, P.G. 

Mr. Dustin McNeil, P.G. 

Mr. Brian Muller, CIH, CHMM 

Notes: 
P.G. = Professional Geologist 

Table 9-1 

Key Personnel and Responsibilities 

SWMU 122 and 123 RFI Work Plan 
Holloman AFB, New Mexico 

NationView Project No. 8080014 

Project Title/Assigned Role 

Corporate Sponsor 

Project Manager 

Field Team Leader/Sr. Geologist 

Project Geologist/SSHO 

Health and Safety Manager 

SSHO = Site Safety and Health Officer 
CIH = Certified Industrial Hygienist 
CHMM = Certified Hazardous Materials Manager 

Page 1 of 1 

Phone Numbers 

Cell: (205) 908-0731 

Cell: (303) 386-6454 

Cell: (303) 929-4840 

Cell: (303) 895-1963 

Office: (205) 918-4032 
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MAX 
NET AMT 

UNIT PRICE 

$1.00 

MAX 
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!'age \ o!' I 0 

$317.7)2.00 

$317,752.00 
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MAX AMOUNT 
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Sum 
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MAX 
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UNIT PRICE 
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MAX 
NET AMT 

W9i2Pi .. (J/--i>-0050 

DMOI 
l'ag(' 4 nr 10 

fv1.1\X /\l'viO\INT 
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$70,!-:31.00 
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llolloman Air Force Hasc (AFB 

li.S. air Force 49 CES/CEV 
RCRA Facility Investigations (RFls) 

;\t 

SW!VIll S, SWMll122, and SWMll llB, 
Contract No. W912PL-07-D-0050 Task Order #DM01 

14 May 200~ 
Revised 3 June 200R 

\V'i 12PL-07-ii-0050 
DMOl 

I' age (l of I 0 

1.0 GENERAL: The Contractor shall fumish all services, permits, materials, supplies, plant, labor, equipment, 
studies, superiJJtendence. travel, and any and all other services as required in connection with the tasks contained 
in this scope of work (SOW), The Contractor, it's subcontractor(s) and appropriate employee(s) of each. 

hereinafter collectively called the "contractor", shall be responsible for obtaining and maintaining any 
rt:gistration or certification as required hy the various Federal, State, and Local regulatory agencies, and any 
other registrations, certifications, licenses, permits, warrants, or other credentials or pennissions required to 
perform the ~:ontractt:d tasks. The contractor shall obey all laws and regulations of the United States, the State 
of New Mexico. and the government agencies having jurisdiction over the activities in this SOW, The 
contractor is responsible for determining which laws and regulations apply to a particular task, although the 
Contracting Officer Representative (COR) may require additional legal or regulatory compliance as that person 

may dctennine is required, 

2.0 PRO.IECT DURATION: The duration of this project is anticipated to ht' approximately 7~0 days, 

3.0 PROJECT SITE SPECIFIC REQUIREMENTS: 
3.1 SWMU 8, BUILDING 231-0il Water Sepat·ator (KWRD07fi044) 
Contractor shall prepare an RFJ work plan to detem1ine the nature and extent of soil and groundwater 
contamination extending under Buildings 231 and 232. Up to 40 locations will rt.:quire soi I and groundwater 
sampling for VOCs. SVOCs, TPH, TAL Metals, and PCBs using DPT. Many of the locations will bt.: 
within the buildings where low overhead clearance will require specialized OPT equipment. The contractor 
will perfom1 a risk assessment to include development of site-specific standards for identif1ed contaminants 

of concern, 1\ comprehensive RFI Report documenting the investigation and risk assc:ssment is required 

3.2 SWMll 122, BlllLDlNG 702- WASTE OIL TANK (KWRD076046) 
Contractor shall prepare an H PI W or!c Plan to delineate nature and extent of soil and groundwater 
contamination associated with the former waste oil tank. Up to 50 locations will require soil and 

groundwater sampling for V.<JCs, SVOCs, TPH, TAL_Metal~,_and PCI3s using OPT. Estimated depth to 
groundwater is I 0 ft. Additionally. the contractor will perfom1 a risk assessment to include development of 
site-specific standards for identified contaminants of concem. A comprehensive RFl Report documenting 
the investigation and risk assessment is required. 
3.3 SWMlJ 183-Hollom:m AFH Sewer Lines (KWRD076048) 
The contractor will implement an existing TRIAD RFI Work Plan that will assess the entire HAFB sanitary 

sewer line system (-23 miles of pipe) for releases to the environment (Phase 1). The contractor shall 
perfonn soil and groundwater sampling at approximately 250 locations in the immediate proximity of the 

sewer lines in a phased approach using the sampling planning logic presented in the RF! Work Plan. Using 

OPT and/or conventional auger drilling, confinnation ofreleases (Phase II) to the environment will be 

initially determined hy VOC analysis for soil and groundwater with NELAP certified onsite laboratory ami 
adclitionalnih·ate and TDS analysis for groundwater. Due to slow recharge conditions at Holloman, 

groundwater samples will require the installation of temporary I inch PVC wells at approximately 170 
locations. The investigation will be conducted using the TRIAD approach described on the EPA web site 
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ht_tp:i{IYI\'\'..l:Jl;t~J~!@~har.htm. TR 1:\ [) I"'~CJlllres intense reallilllL' seniot oversight i111d rt,al-time 
cmTespundencc witl1 all stakeholders, especially the re!!ulatorv conm1unity. (:on tractor will pnl"orm <H 1sk 
llSSL•>iSH!l\1\l-1\ •·-i 11l'l1tdt·' dt• l·'c'1< ljllllt!llHl j:sit<.··-Stll'C'i fit• S[crft{-lnHh lor I dc;nti itc:d-cHil tam i lhlll\S 0 fe,H lC!C I'll. ,.\ 

l'Hll·Jt1Ft:'ht~H.,...ive-1{.~"1-Rt't1t·H"HIHHII!lt'IHfHg- the-itWt'Stfgo<llWH--\tl·\d--l'i~ld"l'<tiHaliml·i,; rc:qtl i I"PtL I' lwst' I and II () r 
the invc:sllgation aJHI pHwi(j<: :1 dr;il"t all(l final liat:1 Summar;. 1\L'Jllll"l \\"hi~·h will rc·port 1111 ;iliL"OIJtamitlilllt 
dc·t,:ctions and ,·unl"trmalion. The· Data Sutnlnal"l Rl'pun sh;t\1 al·,o iJ\("Iudl' rL·t·onJJlll'tJdati,lllO' I'm IJL:n:ssary 
litrtl1l'r stud1 to dclincalv any dctcctvd contaminant,. !'hast: lllti11"l"Sli!'il1ion., 11 lptlii!J;Ji iktlt l1will :1ddrcs.s 
pllltlll' tkltllealiOJl. l'hase I\' tC>pttOitalltem21 11ill :Jddrc.:ss rL:ccpLur,.; <!!lei p:tlhw<~y.•; aile! L'laiLL:J(c· assucJ~Itcd 
risk i11 tilL' lim11 ui";t risk ass\'SSillcnt. The RFiidrall and f"inall Report:, ll'ill hv llption;Ji ltl'lll .~. 

4.0 PRO.IECT TASKS. The contractor shall prepare two (2) separate work plans. one for SWMU 1-: anJ one for 
SWMU 122. The: work plans for S W M U 183 hav~ already been generated and accepted by the 4tJ C:ES/CEV. 
The draft and final workplans will be prepared in WORD and submitted for review and approval by 49 
CES/CEV prior to initiation of tield work. The contractor shall submit a proposed schedule for approval within 
14 days of award. Following approval of the schedule and workplans, the contractor shall proceed with the 
execution of all field activities, Upon completion of tield activities and receipt of analytical, the contractor shall 
prepare and submit a dratl: and linal RFI Reports l(Jr S\VMll :-\and 122, that will include a risk assessment. The 
lat~:ra\ <uH.l vertic<tl extent ol' contamination, risk assessment and ru-·1 Report for SWf\'1\1 1:\.\ an: optional items I 
through ."\.c.lcscrihcd in Sections 9.0, I 0.0 am! ! 1.0 or this scope: or Vdlrk. 

4.1 Schedule. The contractor will provide a proposed schedule for the 49 CES/CEV review and approval 
within two (2) weeks after contract award. 

4.2 \Vorkplans. The contractor shall prepare two (2) separate workplans, one for SWMll X and one for 
SW MU 122. The workplans shall be similar to thosl' previously prepared for SWM U investigations. and 
shall include. hut not be limited to a Sampling and Analysis Plans (SAP), Health and Safety Plan (HASP), 
and Quality Control Plan (QAP). The individual plans shall describe in sufficienL detail all planned project 
activities including methods, equipment, sample locations, sample handling, chemical analysis, and other 
necessary information to comply with the requirements of a RCRA Facility Investigation. Tht: contractor 
shall determine the appropriate guidance and ARARs and seck concurrence from thc 49 C'ES/CEV or 
LJSACE Project Manager. 

4.3 Fieldwork. The contractor will execute the field investigation activities in accordance with the 
approved workplans discussed in paragraph 4.2 and the previously prepared workplan for SWMU 183 
(Phase I aml II), and in compliance with all applicable regulatory guidance, laws, and procedures. The field 
activities must comply with OSHA and Corps of Engineers Safety Manual EM 385-1-1. 

4.4 RFI Reports. The RFl repotis must contain sufficient detail to be able to achieve regulatory 
concurrence regarding extent of contamination and sufficient risk analysis to determine that no further 
action is required if appropriate. 

5.0 PERFORMANCE OF WORK. The contractor in pcrfonnancc of the work shall adhere to the following 
guidelines: 

5.1 The contTactor shall fum ish sufficient technical. supervisory and administrative personnel at all times to 
ensure the work if performed in accordance with the delivery schedule. Professional level skills and 
management practices are required in the performance of this contract. Accordingly, the contractor shall 
establish an effective Quality Control program to assure that the end product meets professional 
standards and complies with the contractual requirements. 

5.2 Meeting~/confcrence calls shall be held when requested by the 49 CES/CEV, the contractor, or the 
USACE Contracting Officer (CO) for discussion of questions and problems relating to the work required 
under the contract. The contractor, its subsidiaries, affiliates or associates shall not release any 
information regarding the project to technical societies, news media or the general public without tirst 
obtaining penmssion. 
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(>.I Communication and fVlcctings. The contractor shall maintai11 tile records ol' all communications 
throughout the project duration. Included will be records of conferences. meetings. discw;sions. directions. 
agreements. conversations. site visits. facsimile transmissions. letters, submittals. and any other l'orms or 
conmtuniGation participalt.:d in by the mnt1·ac.tor pert in em to the project. The records shall icknti fy 
personnel involv~ed. date. times. subjects. conclusions. directives. and action i<1kcn. i\llwork shall be 
accompl1shr:d with adcquaw 111tcrnal controls and rc~v1ew procedures. which will di1ninall' conl'lict, <~rrors, 
omission am! ensure wchnical accuracy. 

6.1.1 Government Managers. The (iovemment 's ( 'ontracting Officer is Thcrcsa Armijo at 
(505) 342-.145!':. The Holloman Air Force Base, 49 CES/CEV Project Manager is 
David Scruggs at (575) 572-.193\.Thc USACE Project ManagL'r is Carol Wies, (505) 
342-3477. The 49 CES/CEV will assume inspector duties to cnsure field work anJ 
reporting are technically adequate; any contract changes, modi lications, etc. must he· 
approved by the USACE CO listed above. 

7.0 DOCUMENTS: 
.11. Rcguil·cd Documents. As indicated above the documents 

The deliverable documents dcscribed in this SOW shall be considered "Draft" in the sense that they have 
not yet been reviewed and/or accepted by the members of the technical review team or the CO. The 
reviewers will be determined by the 49 CES/CEV lead. and may in dude reviewcrs fi·om, l ISACE, NMED, 
CES/CEV and other regulatory agencies. Each draft document shall be reviewed and accepted prior to 
pruceeding. In all aspects "Draft", "Draft-Final" and "Final" reports shall hc complete, and be fi·ec of 
engineering, grammatical and typographical errors. All documents shall havc the pmject title. site name, 
site location, state of document (draft, final, etc.), contract number. date, on the cover shcet and any binders 
included in the submittals. All maps, drawings and associated data shall be provided in AutoCADD 
( * .clwg) fom1at. The final report shall he provided on diskette in MS Word for Windows format. 

7.1.1 Review. The contractor shall comply with the review process as outlined below. The 
CES/CEV, USACE, NMED and/or EPA may fum ish the contractor revicvv comments on the 
submittals at the variolls milestones. The contractor shall comply with the review comments 
in the development of Jocuments for the next milestone. If any review comment requires 
clarification and/or amplification to assure compliance, the contTactor shall verbally notify the 
Project Coordinator(s). After each review, the contractor will be furnished comments to be 
annotated and retumecl to the Govemmcnt. Comments shall be annotated with a C-Concur, D
Do not concur, E-Exccption, or X-Dclete. Comments annotated with a D, E or X must be 
documented 

Changes in work as a result of review comments wii! not be considered a changc to the task 
order unless significant change in scope is involved. 

8.0 I>OCUMENT AND INVOICE SUBMITTALS: 
All submittals under this contract including submittals, invoices, and records of correspondence shall be 
submitted to: 

Carol Wies 
Albuquerque District Corps of Engineers 
CESPA-PM-M 
4101 Jefferson Plaza NE 
Albuquerque, NM 87109 



Report and Workplan submittals shall h\: provid\:d to: 

Uavicl Scruggs 49 CES/C:LV 
550 Tabosa Ave 
llolloman Air !;'ore~~ Base. 1'\l'vl f;fj330 

1!.11 OPTIOi'\ ITEi'l'l 1: S'v'/lvll' I:'\_ l'h:1.-;c: Ill investtgaliOih \\·ill add res;, plume tklinc·ati<lll. 

WlJ lll'lAi7-lJ-005lJ 
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The <:<lntmctor shall implement an c'\istinf' TRI!\D RFI Work Pl~lll lO pc:rlim11 c·nntamina11t clt~lillc~ation. [Ising Lii'T 
andiot cottventional auger drilling. vertical ancllawral ex tel II ul' cmJtaminallh cktn:IL'cl and cunl'irmcd 111 Ph:tsl' I and 
II shall hc~ established l'o1· e~1ch contaminant plun1c in soil andior grouncl11ater as applicable. I lut· 10 •;It'\' l·l:clt~u·i~t" 

conditions at llollomilll. groundw:1IC:r •;amplcs willn:quir': the installation ol'temporal') I inch l'VC wl'lls. The 
ittvc·stigation willlw conclucteclusing the TIU:\L) approach clescribc"d nn the 1-:i'A \Wh sik 
bltn~L.\2'~'~\'J,'fl.'l.,g_tl_l,'(li_t_J/char.htm. Tlt !ALl l"t·quircs intcnsc: realtime senior t\\ ersi~ht ~111d rc~al-timt· correspondence 
11 ith all stakeholders, especially the regulatory commLtnitv. 

I< lR I:STIMATI''-HJ I'URI'OSES TilE C'ONTR/\C'TOR SII/\U. /\SSl !i\'il. !'liAS!: Ill lli-:LINIAIION WI!.!. 
I{U)IIIRE Tllf' FOIJ,OWIN< i: 

I. l!.ll LOC;\TIONS FOR TilL INSTAUAI'IOt\ ClF I INC! I TEMI'OIZi\IZY WELI.S WIT! I AN :\Vl:RACil. 
lli:I'TII 01' 25 1-'LiET USIN(i ll!RLCTI'l:SII TECIINOLOCi\'. I'IW\'IDE COST PI.R FOOT OF 
UIULUNCi TO INCLUDF J.;\JHW i\NU MATEJZ!ALS FOR INST.\LL.ATION .o\Nll S;\fvli'UN<; UF 
\V 1: LI.S. 

' 50 IOC:;\TI()NS FOR TilL INST-\Ll AT!Ol'\ OF 21NCH TFrvti'<>RARY WELLS 'vVITH :\f'j AVt:rL\<il 
LlLI'TII OF -10 I'FiET liSIN\i IIOLI.OW STEM i\liCiLP. PROVIDI. COST PER !·(lOT Clllll<.ll.LIN(i 'I Cl 
INC'LUm: LALlOR AND MATLRIAL.S FOR INSTALLATION AND SA1vii'L!Nri (JI WFLI.S. 

' I'IWVIDI.: ANALYTICAL< 'OST ASSOl.'IATED \\'1'1'11 TI-lE \VI~LL JNST.,\LL.i\TION .\S I'I::R J'lll. 
\V()[{[( PLAN. 

10.0 OPTION ITEi\'1 2: SWMl.l I~~- l'hciS~ IV will acldres:, receptors and all pathways and c·valuate associatc~d 
ri:;k in the form or a risk asscsslllCtlt. The contractor will peri(mll a risk assessmc:nt to indud~ dl~IL:l<lpmcnt or sitl'
spec:iflc standards I'm identilied contaminants of' concem. 

HJR LSTIMATINCI J>LJRPOSJ:s TI-lE CONTRACTOJ{ SIIALL ASSUME PIIASE IV WIU. RE<)llli~L THE 
1:r li.LOWINCJ: 

I. C:OLLLCTIUN UF Ul' TO :10 AtviUIENT AIR SAMPLES lJTIL!ZlNCi SUMMA C'ANNISTERS INS!J)E 
1\l'i"ECTED 13liiLDINCIS. PIWVIDF COST FOR LABOR l'v!ATERI.I\LS FOR SAf\-11'1.1: COLLl~CTION 
AND ANALYSIS. 

2. PI:IWORMAN.CE OF RISK BASED EVALUATION USlNG VAPOR INIIALATLON AND DERMAL 
EXPOSUI~E PAT!IWA Y. ASS\ IME FIFTEEN SEPARATE AND DISTINCT /\RE,\S WILL REQ\ liRE 
IW)K l~VALUATION AND I'ROVIDL~ UNIT COST PUR AREA. 

11.0 OPTION ITEM 3: The SWMLJ 183 RFl (draft and final) Report will he Optional item.\. 
The Contractor shall prepare an R Fl Report that defines the work peri(Jll11ed to clctennine the nature and extent of 
sui! and groundwater contamination at SWI'vllJ I S3. The report shall describe the number of pushes executed at 
each location, the soil and groundwater sampling results for for VOCs, SVUCs. TPll, Ti\L iVIet~lls, and PC:13s. ;\ 
L'ornprehensive RFI Report documenting the investigation and risk assessment rm~pared under Optinn Item 2 is 
required. 



Section G- Contn1ct ,\dministratinn !Jata 

ACCOUNTINC AND i\PPROPRJ,'\TIOl\ DATA 

AA: 21 S20200000 OXX07'i 
AM( HINT: $6l)l).4'>:l.00 
CIN WX ICWJX 17'l625CJ0001: $ll'J'J,4'J3.011 

All: 21820200000 088075 
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2:ii23KIIB7443701832000 E:il5 41443 
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AFB 
ASTM 
Bhate 
ORO 
EDD 
GRO 
HAFB 
LCL 
LCS 
MCL 
mg/kg 
mg/L 
MS 
MSD 
NELAC 
NMED 
NMWQCC 
ORO 
PCB 
P.G. 
QA 
QAM 
QAPP 
QC 
RCRA 
RFI 
RL 
RPD 
SOPs 
svoc 
SSLs 
SWMU 
TAL 
TDS 
TPH 
UCL 
j.Jg/kg 
j.Jg/L 
USAGE 
USEPA 
voc 

LIST OF ACRONYMS 
Air Force Base 
American Society for Testing and Materials 
Bhate Environmental Associates, Inc. 
Diesel Range Organics 
Electronic data deliverable 
Gasoline Range Organics 
Holloman Air Force Base 
Lower Control Limit 
Laboratory Control Sample 
Maximum Contaminant Level 
Milligrams per kilogram 
Milligrams per liter 
Matrix Spike 
Matrix Spike Duplicate 
National Environmental Laboratory Accreditation Conference 
New Mexico Environment Department 
New Mexico Water Quality Control Commission 
Oil Range Organics 
Polychlorinated Bi-phenyl 
Professional Geologist 
Quality Assurance 
Quality Assurance Manual 
Quality Assurance Project Plan 
Quality Control 
Resource Conservation and Recovery Act 
RCRA Facility Investigation 
Reporting Limit 
Relative Percent Difference 
Standard Operating Procedures 
Semi-volatile Organic Compounds 
Soil Screening Levels 
Solid Waste Management Unit 
Target Analyte List 
Total Dissolved Solids 
Total Petroleum Hydrocarbons 
Upper Control Limit 
Micrograms per kilogram 
Micrograms per liter 
United States Army Corps of Engineers 
United States Environmental Protection Agency 
Volatile Organic Compound 
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PREFACE 
This Quality Assurance Project Plan Addendum (QAPP Addendum) has been 
developed to assure that sample collection, analyses, and evaluations are legally and 
scientifically defensible for the Resource Conservation and Recovery Act (RCRA) 
Facility Investigation (RFI) of Solid Waste Management Units (SWMUs) 122 and 123 at 
Holloman Air Force Base (HAFB) New Mexico. This document is an addendum to the 
Basewide Quality Assurance Project Plan, Holloman Air Force Base, New Mexico 
(Bhate, November 2003) (Basewide QAPP) and must be used in conjunction with that 
document. This document contains the site specific information for the work at SWMU 
122 and 123 outlined in the RCRA Facility Investigation Work Plan, SWMUs 122 and 
123, Holloman Air Force Base, New Mexico (Nation View, October 2008). 

NationView Project No. 8080014 November 2008 v 
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1 INTRODUCTION 

NationView, LLC, has been retained by the U.S. Army Corps of Engineers (USAGE), 
under contract W912PL-07-D-0050, Delivery Order No. DM01 to conduct a Resource 
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) of Solid Waste 
Management Units (SWMUs) 122 and 123 at Holloman Air Force Base (HAFB) New 
Mexico. 

The primary project objectives of the SWMU 122 and 123 RFI are to: 

1 . Identify potential releases to the subsurface soil and groundwater from the 
previously removed Building 702 Waste Oil Tank (SWMU 122), 

2. Delineate the downgradient horizontal extent of Volatile Organic Compound 
(VOC) (benzene, toluene, ethylbenzene and xylene) groundwater contamination 
from the previously removed Building 704 Waste Oil Tank (SWMU 123) that has 
been identified under the petroleum, oil, and lubricants (POL) Wash rack. 

3. Collect sufficient analytical data to complete a site-specific risk assessment of the 
groundwater exposure pathways and, 

4. Collect the proper data to meet the data quality objectives (DQOs) to support 
closure of the site based on guidance from the NMED. 

See the Basewide Quality Assurance Project Plan (QAPP) (Bhate, 2003) and SWMU 
122 and 123 Work Plan (NationView, October 2008) for additional information on HAFB 
and the SWMU 122 and 123 sites. 

NationView Project No. 8080014 November 2008 1-1 
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2 PROJECT LABORATORY 

The analytical work for this project will be preformed by Accutest Southeast of Orlando, 
Florida (Accutest). 

Accutest Southeast 
4405 Vineland Road, Suite C-15 
Orlando, FL 32811 
Phone: (407) 425-6700 
Fax: (407) 425-0707 

The laboratory personnel who will be involved with this project include: 

Ms. Jean Dent-Smith, Accutest Project Manager 

Ms. Svetlana lzosimova, Accutest Quality Assurance Officer 

Accutest is certified by the National Environmental Laboratory Accreditation Conference 
(NELAC) and validated by USAGE and has extensive previous experience in working 
on USAGE projects. The Accutest Quality Assurance Manual (QAM) and Standard 
Operating Procedures (SOPs) have been reviewed by NationView and found to meet all 
the requirements for this project. The QAM and SOPs are available for further review if 
required. 
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3 DATA CATEGORIES 

The data use determines the required levels of data quality. The two levels of data 
quality established by the USAGE are screening and definitive. Under this QAPP 
Addendum, the data to be generated under each level in this investigation are 
presented in Table 3-1 (Screening) and Table 3-2 (Definitive). The screening data will 
be generated in the field using field instruments. The definitive data generated by the 
laboratory will be presented with limited data deliverables (i.e. Level II data packages), 
using a standard turn-around-time for soil and groundwater samples collected during 
the investigation. All definitive data produced by the laboratory will also be presented in 
an electronic data deliverable (EDD) format. 
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4 DATA QUALITY ASSURANCE AND QUALITY 
CONTROL 

The general data quality assurance (QA) and quality control (QC) requirements for 
HAFB are presented in the Basewide QAPP. The field QC requirements for this project 
are presented in Table 4-1. The project specific laboratory QC limits are listed in Table 
4-2. 

All final definitive data will be reviewed and validated by a NationView Senior Chemist 
based on the logic and guidelines of the United States Environmental Protection Agency 
(USEPA) National Functional Guidelines for Data Validation and the site specific 
laboratory QC limits presented in this QAPP Addendum. 

NationView Project No. 8080014 November 2008 4-1 



QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

SWMUs 122 AND 123- RFI 
HOLLOMAN AFB, NEW MEXICO 

This page intentionally left blank. 

4-2 November 2008 NationView Project No. 8080014 



QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

SWMUs 122 AND 123- RFI 
HOLLOMAN AFB, NEW MEXICO 

5 REFERENCES 

Bhate, November 2003. Final Basewide Quality Assurance Project Plan, Holloman Air 
Force Base, New Mexico. 

NationView, October 2008. RCRA Facility Investigation Work Plan, SWMUs 122 and 
123, Holloman Air Force Base, New Mexico. 

United States Environmental Protection Agency, October 2004. USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review. 

United States Environmental Protection Agency, October 1999. USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review. 

NationView Project No. 8080014.02 November 2008 5-1 



QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

SWMUs 122 AND 123- RFI 
HOLLOMAN AFB, NEW MEXICO 

This page intentionally left blank. 

5-2 November 2008 NationView Project No. 8080014 



-----------------------------------·-·· 
QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

SWMUs 122 AND 123 .. RFI 
HOLLOMAN AFB, NEW MEXICO 

TABLES 

NationView Project No. 8080014 November 2008 Tables 



SWMU 122 and 123 RFI 
HOLLOMAN AFB, NEW MEXICO 

Parameter 
Volatile Organic Compounds (VOCs) 
Noticeable odors 

IPH 
Cond uctivi!Y_ 
Dissolved Oxygen 
Temperature 

~- ---- --

November 2008 

Table 3-1 
Summary of Screening Data 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Testing Method 
Soil Organic Vapor Anal~er 
Soil Olfactory sense 
Water Multi-parameter sonde and a flow-through cell 
Water Multi-parameter sonde and a flow-through cell 
Water Multi-parameter sonde and a flow-through cell 
Water Multi-parameter sonde and a flow-through cell 

--

Page 1 of 1 



SWMU 122 and 123 
HOLLOMAN AFB, NEW MEXICO 

Parameter 
Volatile Organic Compounds (VOCs) 
Semi-volatile Organic Compounds (SVOCs) 
Total Petroleum Hydrocarbons _(TPH)_ 
Polychlorinated Bi-phenyls 
TAL Metals 
VOCs 
SVOCs 
TPH 
Polychlorinated Bi-phenyls 
TAL Metals 
Total Dissolved Solids (TDS) 
Notes: 

Table 3-2 
Summary of Definitive Data 

Matrix Preparation Method 
Soil USEPA Method 5035 
Soil USEPA Method 3550B 
Soil USEPA Method 3550B 
Soil USEPA Method 3550B 
Soil USEPA Method 3050B 
Groundwater USEPA Method 5030B 
Groundwater USEPA Method 3510C 
Groundwater USEPA Method 3510C 
Groundwater USEPA Method 3510C 
Groundwater USEPA Method 3010A 
Groundwater USEPA Method 160.1 

USEPA = United States Environmental Protection Agency 
TAL = Target Analyte List 

November 2008 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Analytical Method 
USEPA Method 8260B 
USEPA Method 8270C 
USEPA Method 8015B 
USEPA Method 8082 
USEPA Methods 6010B and 7471A 
USEPA Method 8260B 
USEPA Method 8270C 
USEPA Method 8015B 
USEPA Method 8082 
USEPA Methods 6010B and 7470A 
USEPA Method 160.1 
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Table 4-1 SWMU 122 and 123 RFI 
HOLLOMAN AFB, NEW MEXICO 

Summary of Additional Investigation Field QC Samples 

Matrix Analysis 

VOCs per EPA Method 8260B 

SVOCs per EPA Method 8270C 

TPHs per EPA Method 8015B (GRO, ORO, ORO) 

PCBs per EPA Method 8082 
Soil TAL Metals by EPA 6010B/7471A 

Moisture Content per Method EPA 160.3M 

Dry Bulk Density per Method ASTM 02937 

Specific Gravity per Method ASTM 01429-86 
Fractional Organic Carbon Content per Method ASTM 02974 

VOCs per EPA Method 8260B 

SVOCs per EPA Method 8270C 

Groundwater TPHs per EPA Method 8015B (GAO, ORO, ORO) 

PCBs per EPA Method 8082 

TAL Metals by EPA 6010B/7470A 
Total Dissolved Solids by EPA Method 160.1 

Notes: 
·Estimated, one trip blank will accompany every shipment of volatile samples 
EPA= Environmental Protection Agency 
VOCs =Volatile Organic Compounds 
SVOCs = Semi-volatile Organic Compounds 
PCBs = Polychlorinated Bi-phenyls 
TAL= Target Analyte List 
TPH =Total Petroleum Hydrocarbons 
GAO = Gasoline Range Organics 
ORO = Diesel Range Organics 
ORO = Oil Range Organics 
ASTM =American Society for Testing and Materials 

November 2008 

Number of Field 
Samples Trip Blanks 

. 
Field Duplicates 

8 2 1 

8 0 1 

8 0 1 

8 0 1 

8 0 1 

2 0 0 

2 0 0 

2 0 0 
2 0 0 

16 8 2 

16 0 2 

16 0 2 
16 0 2 
16 0 2 
16 0 2 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

MS/MSD Total 
' 

1 12 

1 10 ' 

1 10 I 

1 10 I 

1 10 ! 
I 

0 2 ! 

0 2 
' 0 2 

0 2 

1 27 

1 19 I 

1 19 I 

1 19 ! 

1 19 I 

1 19 I 

Page 1 of 1 



SWMU 122 and 123 Table 4-2 
HOLLOMAN AFB, NEW MEXICO Summary of Laboratory QC Limits 

RL I Evaluation Criteria LCS 

Parameter CAS No. Water Soli Water 

RL INMwacc•l EPA MCL I RL I ssL2 LCL I UCL I 
VOCs per EPA Method 82608 ~giL ~giL ~giL ~glkg m!lfk!l % % 
Acetone 67-64-1 25 NV NV 50 28,100 59 134 
Acetonttrile 75-05-8 20 NV NV 50 NV 57 123 
Acrolein 107-02-8 20 NV NV 25 0.206 33 157 
Acrytonttrile 107-13-1 10 NV NV 25 4.27 62 124 
Allyl chloride 107-05-1 10 NV NV 25 NV 48 136 
Benzene 71-43-2 1 10 5 5 10.3 83 124 
Be~ Chloride 100-44-7 1 NV NV 5 NV 61 118 
Bromobenzene 108-86-1 1 NV NV 5 37 83 115 
Bromochloromethane 74-97-5 1 NV NV 5 NV 78 112 
Bromodichloromethane 75-27-4 1 NV NV 5 14.4 76 116 
Bromoform 75-25-2 1 NV NV 5 621 68 128 
n-Butyl benzene 104-51-8 1 NV NV 5 62.1 64 124 
sec-Butyl benzene 135-98-8 1 NV NV 5 60.6 86 127 
tert-Butylbenzene 98-06-6 1 NV NV 5 106 83 126 
Chlorobenzene 108-90-7 1 NV 100 5 194 87 115 
Chloroethane 75-00-3 2 NV NV 5 63.3 54 166 
Chloroform 67-66-3 1 100 NV 5 4 85 123 
1-Chlorohexane 544-10-5 2 NV NV 5 NV 87 128 
o-Chlorotoluene 95-49-8 1 NV NV 5 202 84 121 
p-Chlorotoluene 106-43-4 1 NV NV 5 NV 84 120 
2-Chloroethyl vinyl ether 110-75-8 5 NV NV 25 NV 63 125 
Carbon disuWide 75-15-0 2 NV NV 5 460 67 147 
Carbon tetrachloride 56-23-5 1 10 5 5 3.47 74 139 
1, 1-Dichloroethane 75-34-3 1 25 NV 5 1,400 82 127 
1, 1-DichloroethVIene 75-35-4 1 5 7 5 206 75 133 
1, 1-Dichloropropene 563-58-6 1 NV NV 5 NV 87 127 
1 ,2-Dibromo-3-chloropropane 96-12-8 2 NV 0.2 5 1.84 61 118 
1 ,2-Dibromoethane 106-93-4 1 0.1 0.05 5 0.504 80 115 
1 ,2-Dichloroethane 107-06-2 1 10 5 5 6.04 76 122 
1 ,2-Dichloropropane 78-87-5 1 NV 5 5 6 81 120 
1 ,3-Dichloropropane 142-28-9 1 NV NV 5 NV 81 113 
2,2-Dichloropropane 594-20-7 1 NV NV 5 NV 77 138 
Dibromochloromethane 124-48-1 1 NV NV 5 14.8 74 116 
Dichlorodifluoromethane 75-71-8 2 NV NV 5 161 34 158 
cis-1 ,2-Dichloroethylene 156-59-2 1 NV 70 5 76.5 81 114 
cis-1 ,3-Dichloropropene 10061-01- 1 NV NV 5 NV 83 119 
cis-1 ,4-Dichloro-2-Butene 1476-11-5 10 NV NV 25 NV 41 130 
m-Dichlorobenzene 541-73-1 1 NV NV 5 32.6 86 115 
a-Dichlorobenzene 95-50-1 1 NV 600 5 37.4 85 115 
p-Dichlorobenzene 106-46-7 1 NV 75 5 39.5 87 113 
trans-1 ,2-Dichloroethylene 156-60-5 1 NV 100 5 112 82 126 
trans-1 ,3-Dichloropropene 10061-02- 1 NV NV 5 NV 87 123 
Ethylbenzene 100-41-4 1 750 700 5 128 87 118 
Ethyl methacrylate 97-63-2 5 NV NV 25 52.7 68 110 
Freon 113 76-13-1 1 NV NV 5 3280 74 139 
2-Hexanone 591-78-6 5 NV NV 25 NV 58 125 
Hexachlorobutadiene 87-68-3 2 NV NV 5 12.2 71 133 
I Hexane 110-54-3 2 NV NV 5 38 71 134 

November 2008 

Matrix Spike Water 
Soli MS Recovery I MSD 

LCL I UCL LCL I UCL I RPD 
% % % % % 
61 144 59 134 14 
59 139 57 123 15 
27 156 33 157 21 
55 144 62 124 13 
41 152 48 136 13 
78 130 83 124 11 
74 130 61 118 12 
78 123 83 115 10 
72 122 78 112 10 
73 122 76 116 10 
70 139 68 128 11 
80 138 84 124 10 
82 132 86 127 10 
79 130 83 126 10 
83 122 87 115 9 
61 153 54 166 20 
79 129 85 123 10 
85 137 87 128 10 
77 123 84 121 10 
78 129 84 120 10 
52 142 63 125 24 
61 142 67 147 12 
79 135 74 139 13 
77 132 82 127 10 
66 132 75 133 13 
81 133 87 127 10 
67 129 61 118 15 
77 126 80 115 10 
78 129 76 122 11 
74 127 81 120 11 
78 118 81 113 11 
80 137 77 138 12 
78 117 74 116 11 
35 162 34 158 22 
74 123 81 114 10 
79 130 83 119 10 
71 126 41 130 33 
82 126 86 115 9 
83 123 85 115 9 
84 124 87 113 10 
77 129 82 126 10 
87 131 87 123 10 
82 124 87 118 10 
78 118 68 110 11 
62 147 74 139 13 
67 130 58 125 14 
77 150 71 133 12 
65 147 71 134 11 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Spike Soil 
MS Recoverv MSD 

LCL I UCL I RPD 
% % % 
61 144 29 
59 139 30 
27 156 39 
55 144 24 
41 152 24 
78 130 25 
74 130 28 
78 123 30 
72 122 23 
73 122 25 
70 139 26 
80 138 31 
82 132 29 
79 130 29 
83 122 23 
61 153 31 
79 129 27 
85 137 29 
77 123 31 
78 129 29 
52 142 25 
61 142 27 
79 135 29 
77 132 26 
66 132 27 
81 133 26 
67 129 29 
77 126 24 
78 129 24 
74 127 27 
78 118 26 
80 137 28 
78 117 27 
35 162 30 
74 123 26 
79 130 23 
71 126 28 
82 126 29 
83 123 28 
84 124 28 
77 129 27 
87 131 27 
82 124 25 
78 118 30 
62 147 29 
67 130 29 
77 150 36 
65 147 27 
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Parameter 

VOCs per EPA Method 82608 
isopropylbenzene 
p-lsopropyltoluene 
4-MethVI-2-pentanone 
Methacryion~rile 

Methy bromide 
Meth chloride 
Math iodide 
Methy methacrylate 
Mathy ene bromide 
Methy ene chloride 
Methyl ethyl ketone 
Methyl Tert Butyl Ether 
Naphthalene 
Pentachioroethane 
PI'Qilion~rile 

n-Propylbenzene 
Styrene 
1,1, 1 ,2-Tetrachloroethane 
1,1, 1-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 
1,1 ,2-Trichloroethane 
1 ,2,3-Trichlorobenzene 
1 ,2,3-TrichloroprQQ_ane 
1 ,2,4-Trichlorobenzene 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
Tetrachloroethylene 
Toluene 
Trichloroethylene 
Trichlorofluoromethane 
Trans-1,4-Dichioro-2-Butene 
Vinyl chloride 
Vinyl Acetate 
m,p-Xylene 
a-Xylene 
Dibromofluoromethane (surr) 
Toluene-DB surr 
4-Bromofiuorobenzene (surr) 
1 ,2-Dichloroethane-04 (surr) 

November 2008 

CAS No. 

RL 
~giL 

98-82-8 1 
99-87-6 1 
108-10-1 5 
126-98-7 20 
74-83-9 2 
74-87-3 2 
74-88-4 5 
80-62-6 5 
74-95-3 2 
75-09-2 5 
78-93-3 5 

1634-04-4 1 
91-20-3 5 
76-01-7 10 
107-12-0 20 
103-65-1 1 
100-42-5 1 
630-20-6 1 
71-55-6 1 
79-34-5 1 
79-00-5 1 
87-61-6 1 
98-18-4 2 
120-82-1 1 
95-63-6 2 
108-67-8 2 
127-18-4 1 
108-88-3 1 
79-01-6 1 
75-69-4 2 
110-57-6 10 
75-01-4 1 
108-05-4 10 

2 
95-47-6 1 

1868-53-7 --
2037-26-5 --
460-00-4 --

17060-07-0 --

Table 4-2 
Summary of Laboratory QC Limits 

RL/ Evaluation Criteria LCS 
Water L Soil Water 

INMwacc'l EPA MCL I RL I SSL2 
LCL I UCL I 

~giL ~giL ~giKg mglkg % % 
NV NV 5 271 87 131 
NV NV 5 NV 83 125 
NV NV 25 NV 62 125 
NV NV 25 3.84 62 133 
NV NV 5 8.51 55 151 
NV NV 5 NV 55 173 
NV NV 10 NV 72 125 
NV NV 25 2920 63 115 
NV NV 5 179 81 116 
100 5 10 182 69 125 
NV NV 25 31,800 61 127 
NV NV 5 388 75 116 
30 NV 5 79.5 59 125 
NV NV 25 NV 82 111 
NV NV 50 NV 69 119 
NV NV 5 62.1 86 125 
NV 100 5 100 78 118 
NV NV 5 43.2 81 119 
60 200 5 563 79 133 
10 NV 5 5.55 71 120 
10 5 5 11.9 80 114 
NV NV 5 NV 64 126 
NV NV 5 0.0861 n 115 
NV 70 5 69.3 68 123 
NV NV 5 58 82 120 
NV NV 5 24.8 83 123 
20 5 5 12.5 80 131 
750 1,000 5 252 86 116 
100 5 5 0.638 85 124 
NV NV 5 588 66 156 
NV NV 25 NV 51 137 
1 2 5 2.25 57 153 

NV NV 25 1070 38 159 
620 10000 10 82 86 121 
620 10000 5 99.5 83 121 
-- -- -- -- 87 116 
-- -- -- -- 86 112 
-- -- -- -- 84 120 
-- -- -- -- 76 127 

Matrix Spike Water 
Soil MS Recovery MSD 

LCL I UCL LCL I UCL I RPD 

% % % % % 
82 133 87 131 10 
82 132 83 125 9 
69 125 62 125 13 
70 138 62 133 17 
60 146 55 151 21 
58 163 55 173 22 
66 128 72 125 11 
73 125 63 115 10 
75 128 81 116 10 
62 140 69 125 11 
66 134 61 127 13 
70 131 75 116 10 
59 143 59 125 15 
64 156 82 111 8 
73 133 69 119 12 
78 129 86 125 10 
79 123 78 118 11 
81 121 81 119 10 
80 133 79 133 11 
70 128 71 120 11 
76 118 80 114 11 
78 136 64 126 16 
74 125 n 115 12 
82 137 68 123 11 
n 129 82 120 10 
79 129 83 123 10 
79 132 80 131 12 
80 123 86 116 10 
78 132 85 124 10 
67 149 66 156 15 
74 138 51 137 24 
60 145 57 153 22 
25 164 38 159 11 
82 128 86 121 10 
82 126 83 121 10 
80 121 -- -- --
71 130 -- -- --
59 148 -- -- --
n 123 -- -- --

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Spike Soil 
MS Recovery I MSD 

LCL I UCL I RPD 

% % % 
82 133 27 
82 132 29 
69 125 24 
70 138 22 
60 146 31 
58 163 26 
66 128 27 
73 125 24 
75 128 26 
62 140 25 
66 134 23 
70 131 25 
59 125 31 
64 156 37 
73 133 23 
78 129 29 
79 123 28 
81 121 25 
80 133 27 
70 128 30 
76 118 28 
78 136 34 
74 125 30 
82 137 32 
n 129 29 
79 129 31 
79 132 27 
80 123 26 
78 132 28 
67 149 29 
74 138 30 
60 145 29 
25 164 35 
82 128 25 
82 126 25 
-- -- --
-- -- --
-- -- --
-- -- --
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Parameter 

SVOCs by EPA Method 8270C 
Benzoic Acid 
2-Chlorophenol 
4-Chloro-3-methyl phenol 
2,4-Dichlorophenol 
2,4-Dimethvlphenol 
2,4-DinHrophenol 
4,6-DinHro-o-cresol 
2-Methvlphenol 
3&4-Methvlphenol 
2-NHrophenol 
4-NHrophenol 
PentachlorOPhenol 
Phenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo(a)anthracene 
Benzo a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo k fluoranthene 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
Benzyl Alcohol 
2-Chloronaphthalene 
4-Chloroaniline 
Chrysene 
bis(2-Chloroethoxy)methane 
bis 2-Chloroethvll ether 
bis(2-Chloroisopropyl)ether 
4-Chlorophenyl phenyl ether 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 A-Dichlorobenzene 
2,4-DinHrotoluene 

November 2008 

CAS No. 

RL 
~giL 

65·85-0 25 
95·57·8 5 
59·50·7 5 
120-83-2 5 
105·67-9 5 
51·28·5 25 

534·52-1 10 
95-48·7 5 

.. 5 
88-75·5 5 
100-02-7 25 
87-86·5 25 
108-95-2 5 
95-95-4 5 
88-06-2 5 
83-32-9 5 
208-96-8 5 
120-12-7 5 
92-87-5 25 
56-55-3 5 
50-32-8 5 

205-99-2 5 
191-24-2 5 

- 207-08-9 5 
101-55-3 5 
85-68-7 5 
100-51-6 5 
91-58-7 5 
106-47-8 10 
218-01-9 5 
111-91-1 5 
111-44-4 5 
108-60-1 5 

7005-72-3 5 
95-50-1 5 

541-73-1 5 
106-46-7 5 
121-14-2 5 

Table 4-2 
Summary of Laboratory QC Limits 

RL I Evaluation Criteria LCS 
Water Soli Water 

INMwacc'J EPA MCL I RL I ssL• LCL I UCL I 
~giL ~gtL ~gtKg mg/kg % % 
NV NV 830 NV 10 50 
NV NV 170 166 44 103 
NV NV 170 NV 53 105 
NV NV 170 183 53 108 
NV NV 170 1,220 37 91 
NV NV 830 122 37 111 
NV NV 330 6.11 62 115 
NV NV 170 NV 35 91 
NV NV 170 NV 32 85 
NV NV 170 NV 49 111 
NV NV 830 NV 13 55 
NV NV 830 29.8 57 118 
NV NV 170 18,300 13 54 
NV NV 170 6,110 59 106 
NV NV 170 6.11 58 107 
NV NV 170 3,730 58 106 
NV NV 170 NV 58 105 
NV NV 170 22,000 65 108 
NV NV 1700 0.0211 15 73 
NV NV 170 6.21 63 111 
0.7 0.2 170 0.621 62 106 
NV NV 170 6.21 63 109 
NV NV 170 NV 61 111 
NV NV 170 62.1 64 111 
NV NV 170 NV 64 107 
NV NV 330 NV 59 114 
NV NV 170 NV 34 98 
NV NV 170 3,990 54 105 
NV NV 330 NV 53 103 
NV NV 170 615 64 111 
NV NV 170 NV 48 101 
NV NV 170 2.44 51 108 
NV NV 170 38.7 43 106 
NV NV 170 NV 61 107 
NV 600 170 37.4 41 102 
NV NV 170 32.6 38 100 
NV 75 170 39.5 40 100 
NV NV 170 122 60 109 

Matrix Spike Water 
Soli MS Recovery MSD 

LCL I UCL LCL I UCL I RPD 

% % % % % 
44 116 10 50 40 
54 97 44 103 29 
59 102 53 105 24 
60 101 53 108 26 
49 89 37 91 28 
39 107 37 111 30 
58 109 62 115 26 
53 94 35 91 30 
54 95 32 85 29 
55 96 49 111 30 
56 106 13 55 31 
50 115 57 118 26 
55 99 13 54 34 
60 101 59 106 23 
60 100 58 107 24 
59 97 58 106 21 
58 98 58 105 21 
61 104 65 108 19 
10 156 15 73 23 
60 106 63 111 19 
59 102 62 106 20 
60 107 63 109 20 
56 103 61 111 21 
61 107 64 111 20 
60 104 64 107 20 
57 110 59 114 20 
51 102 34 98 27 
57 95 54 105 24 
19 85 53 103 22 
60 107 64 111 19 
51 89 48 101 28 
50 96 51 108 27 
44 94 43 106 27 
60 101 61 107 20 
47 91 41 102 28 
45 86 38 100 28 
45 88 40 100 28 
59 103 60 109 20 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Spike Soil 
MS Recovery I MSD 

LCL I UCL I RPD 

% % % 
44 116 36 
54 97 31 
59 102 27 
60 101 30 
49 89 31 
39 107 40 
58 109 37 
53 94 29 
54 95 31 
55 96 30 
56 106 29 
50 115 33 
55 99 28 
60 101 28 
60 100 27 
59 97 29 
58 98 30 
61 104 29 
10 156 50 
60 106 31 
59 102 32 
60 107 31 
56 103 32 
61 107 30 
60 104 26 
57 110 28 
51 102 34 
57 95 28 
19 85 34 
60 107 31 
51 89 30 
50 96 33 
44 94 32 
60 101 26 
47 91 35 
45 86 36 
45 88 36 
59 103 30 
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Table 4-2 
Summary of Laboratory QC Limits 

RL I Evaluation Criteria LCS 

Parameter CAS No. Water I Soil Water I 
RL INMwacc'l EPA MCL I RL I SSL2 

LCL I UCL I 
svoca by EPA Method 8270C ~giL ~giL ~giL ~!Jikg mg/kg % % 
2,6-DinHrotoluene 606-20-2 5 NV NV 170 NV 58 104 
3,3'-Dichlorobenzidine 91-94-1 10 NV NV 330 10.8 57 105 
Dibenzo(a,h)anthracene 53-70-3 5 NV NV 170 0.621 62 112 
Dibenzofuran 132-64-9 5 NV NV 170 142 61 108 
Di-n-butyl phthalate 64-74-2 5 NV NV 330 6,110 62 109 
Di-n-octVi phthalate 117-84-0 5 NV NV 330 NV 60 120 
Diethyl phthalate 84-66-2 5 NV NV 330 48,900 62 109 
Dimethyl phthalate 131-11-3 5 NV NV 330 100,000 63 106 
bis 2-EthViheXVIlPhthaiate 117-81-7 5 NV NV 330 347 59 116 
Fluoranthene 206-44-0 5 NV NV 170 2,290 65 114 
Fluorene 86-73-7 5 NV NV 170 2,660 61 106 
Hexachlorobenzene 118-74-1 5 NV 1 170 3.04 62 107 
Hexachlorobutadiene 87-68-3 5 NV NV 170 12.2 38 107 
Hexachlorocyclopentadiene 77-47-4 5 NV 50 170 366 19 84 
Hexachloroethane 76-72-1 5 NV NV 170 61.1 35 101 
lndeno(1,2,3-cd)pyrene 193-39-5 5 NV NV 170 6.21 61 113 
lsophorone 78-59-1 5 NV NV 170 5,120 56 111 
2-Methylnaphthalene 91-57-6 5 NV NV 170 NV 56 112 
2-NHroaniline 88-74-4 10 NV NV 330 NV 60 109 
3-NHroaniline 99-09-2 10 NV NV 330 NV 52 107 
4-NHroaniline 100-01-6 10 NV NV 330 NV 59 111 
Naphthalene 91-2Q-3 5 NV NV 170 79.5 50 104 
NHrobenzene 98-95-3 5 NV NV 170 22.8 52 105 
N-NHroso-di-n-propylamine 621-64-7 5 NV NV 170 NV 51 104 
N-NHrosodiphenylamine 86-30-6 5 NV NV 170 993 57 110 
Phenanthrene 85-01-8 5 NV NV 170 1,830 65 108 
Pvrene 129-00-0 5 NV NV 170 2,290 60 113 
1,2,4-Trichlorobenzene 120-82-1 5 NV NV 170 69.3 45 104 
2-Fiuorophenol (surr) 367-12-4 -- -- -- -- -- 19 90 
Phenol-d5 surr 4165-62-2 -- -- -- -- -- 10 68 
2,4,6-Tribromophenol (surr) 116-79-6 -- -- -- -- -- 36 137 
Nitrobenzene-d5 (surr) 4165-60-0 -- -- -- -- -- 49 119 
2-FiuorobiphenVi surr 321-60-8 -- -- -- -- -- 45 118 
Terphenyl-d14 (surr) 1718-51-0 -- -- -- -- -- 46 135 

------

November 2008 

Matrix Spike Water 
Soil MS Recovery I MSD 

LCL I UCL LCL I UCL I RPD 

% % % % % 
57 99 58 104 21 
34 88 57 105 25 
57 105 62 112 20 
58 103 61 108 20 
59 105 62 109 20 
59 117 60 120 24 
59 106 62 109 19 
60 100 63 106 19 
57 111 59 116 21 
60 110 65 114 21 
60 99 61 106 19 
58 103 62 107 20 
49 95 38 107 30 
36 94 19 84 35 
44 89 35 101 29 
57 104 61 113 20 
58 97 56 111 26 
57 103 56 112 26 
53 106 60 109 20 
29 85 52 107 21 
49 104 59 111 21 
54 93 50 104 28 
53 92 52 105 28 
49 94 51 104 28 
53 107 57 110 19 
61 103 65 108 20 
58 109 60 113 20 
52 93 45 104 28 
45 114 -- -- --
44 124 -- -- --
50 128 -- -- --
41 123 -- -- --
46 122 -- -- --
45 135 -- -- --

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Spike Soil 
MS Recovery I MSD 

LCL I UCL I RPD 

% % % 
57 99 30 
34 88 31 
57 105 29 
58 103 27 
59 105 27 
59 117 28 
59 106 27 
60 100 26 
57 111 29 
60 110 32 
60 99 30 
58 103 27 
49 95 33 
36 94 41 
44 89 38 
57 104 33 
58 97 30 
57 103 32 
53 106 29 I 

29 85 31 
49 104 31 
54 93 32 
53 92 32 
49 94 28 
53 107 28 
61 103 32 
58 109 33 
52 93 32 
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --

Page 4 of6 



SWMU 122and 123 
HOLLOMAN AFB, NEW MEXICO 

Parameter 

TAL Metals ))y EPA Method 6010Bn470A/7471A 
Aluminum 
Antimony. 
Arsenic 
Barium 
BE!I}'IIium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

•~,;tss DY I:I"A Metnoa ISUII:t 

Aroclor 1 016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

November 2008 

CAS No. 

7429-90-5 
7440-36-0 
744Q-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440--09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

12674-11,-g 
11104-28-2 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-Bg§ 

Table 4-2 
Summary of Laboratory QC Limits 

RL I Evaluation Criteria LCS 
Water Soli Water I 

RL INMwacc'l EPA MCL I RL I SSL2 
LCL I UCL I 

IJg/L iJg/L iJg/L mglkg mglkg % % 
100 NV NV 10 77,800 87 111 
10 NV 6 1.5 31.3 88 108 
15 100 10 2 3.9 88 109 
10 1,000 2,000 1 15,600 92 112 
5 NV 4 0.5 156 89 113 
5 10 5 0.5 39 88 111 

200 NV NV 20 NV 90 111 
10 50 100 1.5 234 90 113 
10 50 NV 1 1,520 89 111 
15 1,000 1,300 2 3,130 86 112 
100 1,000 NV 15 23,500 89 116 

9 50 15 0.8 400 89 109 
200 NV NV 20 NV 92 113 
10 200 NV 1 3,590 90 110 
0.2 2 2 0.033 6.11 88 111 
40 200 NV 4 1,560 89 111 

3,000 NV NV 300 NV 89 114 
15 50 50 1.3 391 90 110 
10 50 NV 1 391 86 120 

1,000 NV NV 500 NV 90 117 
15 NV 2 1.20 5.16 88 108 
10 NV NV 2 78.2 91 111 
20 10,000 NV 3 23,500 84 111 

~!!'I-_ 119fl-.. j.lg/1. ~~~ mglkg % o/o 

1 1 0.5 10 3.93 61 125 
1 1 0.5 10 1.12 -- --
1 1 0.5 10 1.12 -- --
1 1 0.5 10 1.12 -- --
1 1 0.5 10 1.12 -- --
1 1 0.5 10 1.12 -- --

~-~1 ___ ~1 ___ 0_.5 ____ 10 __ 1.12 63 129 

Matrix Spike Water 
Soli MS Recovery I MSD 

LCL I UCL LCL I UCL I RPD 

% % % % % 
82 116 83 119 25 
82 102 81 124 25 
85 104 84 124 25 
87 112 85 120 25 
84 114 79 121 25 
87 107 82 119 25 
82 114 48 153 25 
84 114 73 135 25 
87 108 82 119 25 
88 109 82 129 25 
87 124 52 155 25 
86 107 89 121 25 
90 110 62 146 25 
88 109 79 121 25 
88 111 88 111 10 
87 108 84 120 25 
89 109 76 132 25 
83 103 71 140 25 
87 114 75 141 25 
90 112 70 203 25 
84 106 90 116 25 
88 108 85 120 25 
76 114 60 137 25 

% % % % % 

71 118 53 130 30 
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
65 123 58 150 30 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Spike Soli 

MS Recove_ry_ J MSD 

LCL I UCL I RPD 

% % % 
50 200 30 
20 200 30 
76 111 30 
52 159 30 
72 105 30 
40 130 30 
43 165 30 
70 200 30 
72 106 30 
37 187 30 
70 200 30 
70 200 30 
64 145 30 
40 200 30 
88 111 30 
61 126 30 
56 172 30 
76 104 30 
75 141 30 
78 111 30 
78 101 30 
50 169 30 
70 200 30 

% o/o o/o 

71 118 36 
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
65 123 36 
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SWMU 122 and 123 
HOLLOMAN AFB, NEW MEXICO 

Parameter 

TPH by EPA Method 80158 

TPH-Gasoline Range Org_anics (C6-C10) 
4-Bromoftuorobenzene (surr) 
aaa-Trifluorotoluene (surr) 

TPH-Diesel Ranoa Oroanics (C10-C22) 

TPH-Oil Range Organics (>C22-C36) 
o-Terphenyll (surr) 
Total Dissolved Solids by EPA Method 160.1 

Tolal Dissolved Solids 
Notes. 
IJg/kg = Micrograms per kilogram 
IJg/L = Micrograms per liter 
EPA= U.S. Environmental Protection Agency 
LCL = Lower Control Umit 
LCS = Laboratory Control Sample 
mglkg = Milligrams per kilogram 
mg!L = Milligrams per liter 

Table 4-2 
Summary of Laboratory QC Limits 

RL I Evaluation Criteria 
CAS No. Water 

RL .INMwacciEPA MCL I 

IJg/L IJg/L 

-- 0.25 NA3 

460-00-4 -- --
98-08-8 -- --

-- 0.25 NA3 

-- 0.1 NA3 

84-15-1 -- --
mgtL mg/L 

-- 10 1,000 

MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
RL = Reporting Limit 
RPD = Relative Percent Difference 
UCL = Upper Control Limit 

IJg/L 

NV 
--
--

NV 

NV 
--

mgtL 

500 

RL 

IJg/kQ 

8.3 
--
--

8.3 

5.0 
--

mg/kg 

--

LCS 
Soil Water Soli 

l SSL
2 

LCL 1 UCL I LCL I UCL 

mg/kg % % 

NA3 63 126 
-- 62 135 
-- 65 118 

NA3 50 150 

NA3 50 150 
-- 57 115 

mgtkg % % 

-- 90 110 

PCBs = Polychlorinated bi+G4phenyls 
NV= No Value 
NA = Not Applicable 
CAS No. = Chemical Absract Number 

% 

66 
62 
65 

50 

50 
57 
% 

--

NMED = New Mexico Environmental Department 
SSL = Soil Screening Level 
MCL = Maximum Contaminant Level 

% 

122 
135 
118 

150 

150 
115 
% 

--

Matrix Spike Water 
MS Recovery MSD 

LCL I UCL I RPD 

% % % 

67 171 31 

-- -- --
-- -- --
50 150 30 

50 150 30 

-- -- --
% % % 

-- -- --

TPH = Total Petroleum Hydrocarbons 

VOCs = Volatile Organic Compounds 
SVOCs = Semi-volatile Organic Compounds 
TAL = Target Analyte List NMWQCC = New Mexico Water Quality Control Commission 

'NMWQCC Standards for Groundwater, if 10,000 mg/L TDS Concentration or Less, New Mexico Administrative Code 20.6.2.3103 
2NMED, Technical Background Document for Development of Soil Screening Levels, Revision 4.0, June 2006 (Residential Soil) 
3Combined TPH values (GRO/DRO/ORO) will be compared to the applicable petroleum products presented in the NMED, TPH Screening Guidelines, October 2006. 
4EPA Secondary Drinking Water Standard 

November 2008 

QUALITY ASSURANCE PROJECT 
PLAN ADDENDUM 

Matrix Spike Soli 
MS Recovery I MSD 

LCL I UCL I RPD 

% % % 

37 142 17 
-- -- --
-- -- --
50 150 30 

50 150 30 
-- -- --
% % % 

-- -- --
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S~J 122 - Byildlng 702 Waste Oil Tank 

DESCBIP'T'IQN 

Unit Type:Underground Storage Tank 

Location: Located just north of the Building 702 Oil/Water 
Separator (SWMU 21) • 

Purpose of Unit: Collects oil removed from wastewater in the 
Building 702 Oil/Water Separator. 

Period of Operation: Unknown 

Dimensions/Volume: Unknown 

Material of Construction: _ Steel 
FRP 

_ Wood 
_ Plaster 

Underlain By: _ Concrete _Asphalt _Gravel 

Grass _x_ Soil 

Concrete 
Earthen 

Environmental: Indoors _x_ Outdoors_x_ Below Ground 

In Ground_ Above Ground 

Less than 1000 ft to Surface Water 

Less than 1000 feet to Drinking Water Well 

___ Less than 1000 feet to Residences 

Details: The size, materials of construction, and integrity of 
the tank are unknown. 

CLOSURE INFORM~TION 

. ..lL Active 
Inactive/Physically Present 

___ Closed Under State or EPA 
_ Other 

REGULATORY STAIUS 

_ RCRA 
State or local permit 

_x_ Not regulated 

5-365 
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WASTES MANAGED 

_ Solids 
_x_ Liquids 
_ Gases 

Sludges 

__ Corrosive 
_Flammable 
_ Reactive 

-L.. Organics 
__ Inorganics 

Metals 

Details; The tank receives waste oil and hydraulic fluid. 

Source of Wastes: Building 702 Oil/Water Separator (SWMU 21). 

Disposition of Waste: The waste liquid in the tank is removed and 
transferred to the DRMO Waste Storage Areas 
(SWMUs 75 and 76). 

gEI.EASE CQNTRQLS 

_ Liner 
Level Controls 

___ Leak Detection 

Diking 
Overflow Controls 
Cover 

Sewer Connection 
Corrosion 
Protection 

Details: Waste liquids flow by gravity into the tank from the 
oil/water separator. The tank is not equipped with 
automatic fill controls or level monitoring devices. 
Liquid level inspections by Holloman AFB engineers are 
routinely conducted and waste oil is removed on a 
regular interval to prevent overfills. 

MOHil'OBING 

Monitoring Wells 
Opgradient Wells 

___ Downgradient Wells 
___ Surface Water Monitoring 

Monitoring Frequency: No monitoring wells exist near the unit. 

BEI·EASE HISTORY 

Past Release to Air ___ VSI Noted Release to Air 
Past Release to Soil/Groundwater ___ VSI Noted Release to 

Soil/Groundwater 
Past Release to surface Water ___ VSI Noted Release to 

Surface Water 
Past Release to Subsurface Gas ___ VSI Noted Release to 

Subsurface Gas 

VSI Noted Release Conditions: The tank is below ground and could 
not be inspected during the VSI. 

Details of Past Releases: There was no evidence of past releases 
noted in the file information. 

5-366 
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R£I,EASE POTENTIAL 

Air 
Soil/Groundwater 
Surface Water 
Subsurface Gas Generation 

-L. Low 
_ Low 
-X... Low 
._tow 

~ Medium 
_Medium 
_ Medium 
_ Medium 

_ High 
__ High 
_ High 
_ High 

Details of Release Potential: The potential for release to soil 
and groundwater and for generation 
of subsurface gas is unknown since 
the age, materials of construction, 
and integrity of the tank are not 
known. 

BEFERENC.f:S: V-1 

PHQTOGBAPHS: 2-5 
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SWMQ 123 - Building 104 Haste Qil Tank 

DESCRIE.'l'IQN 

Unit Type:Underqround Tank 

Location: Located adjacent to the Building 704 Oil/Water Separator 
(SWMU 22) • 

Purpose of Unit: Collects waste oil removed from wastewater in the 
Building 702 Oil/Water Separator (SWMU 22) . 

Period of Operation: Unknown 

Dimensions/Volume: Unknown 

Material of Construction: ___ Steel 
FRP 

___ Wood Concrete 
·~-·- Plaster __ Earthen 

Underlain By: ___ Concrete ~-- Asphalt ___ Gravel 

_ Grass _x_ Soil 

Environmental: Indoors _z_ Outdoors_x_ Below Ground 

In Growtd _ Above Ground 

Less than 1000 ft to Surface Water 

Less than 1000 feet to Drinking Water Well 

Less than 1000 feet to Residences 

Details: The size, materials of construction and integrity of the 
tank are not known. 

CLOSURE INFORMATTON 

...J:L Active 
___ Inactive/Physically Present 
___ Closed Under State or EPA 
_ Other 

BEGULATOBY STAtUS 

__ RCRA 

___ State or local permit 
_x_ Not regulated 

5-368 
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WASTES MANAGED 

_ Solids 
--1L. Liquids 

Gases 
Sludges 

Corrosive 
Flammable 
Reactive 

.....L.. Organics 
_ Inorqanics 
_ Metals 

Details~ The unit receives waste oil and hydraulic fluid. 

Source of Wastes: Building 704 Oil/Water Separator (SWMU 22)< 

Disposition of Waste: Waste liquid in the tank is removed and 
transferred to the ORMO Waste Storage Areas 
(SWMUs 75 and 76) < 

RELEASE CONTBOLS 

Liner 
Level Controls 
Leak Detection 

Diking 
Overflow Controls 
Cover 

_ Sewer Connection 
Corrosion 
Protection 

Details: Waste liquids flow by gravity into the tank from the 
oil/water separator. The tank is not equipped with 
automatic fill controls or level monitoring devices, 
Liquid level inspections by Holloman AFB engineers are 
routinely conducted and waste oil is removed on a 
regular interval to prevent overfills. 

MQtUTORING 

Monitoring Wells 
Upgradient Wells 

___ Oowngradient Wells 
___ Surface Water Monitoring 

Monitoring Frequency: No monitoring wells exist near the unit. 

RELEASE HISTORY 

Past Release to Air ___ VSI Noted Release to Air . 
Past Release to Soil/Groundwater ___ VSI Noted Release to 

Soil/Groundwater 
Past Release to Surface Water ___ VSI Noted Release to 

Surface Water 
Past Release to Subsurface Gas ___ VSI Noted Release to 

Subsurface Gas 

VSI Noted Release Conditions: The tank is below ground and could 
not be inspected during the VSI. 

Details of Past Releases: There was no evidence of past releases 
noted in the file information. 
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RELEASE POTENTIAL 

Air 
Soil/Groundwater 
Surface Water 
Subsurface Gas Generation 

..A- Low 
_ Low 
...J:t... Low 
__ Low 

~Medium 
_ Medium 
_ Medium 
_Medium 

_ High 
High 

_ High 
~ Hiqh 

Details of Release Potential: The potential for release to soil 
and groundwater and for generation 
of subsurface gas is unknown since 
the age, materials of construction, 
and integrity of the tank are not 
known. 

BEFERENC~S: V-1 

PHOTQGBAPHS: No photograph taken. 
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PHASE I RCRA FACILITY INVESTIGATION REPORT 

TABLE 2 SOLID WASTE MANAGEMENT UNITS 

VOLUME I 

Prepared for: 

49CES/CEV 
Holloman Air Force Base, NM 

Prepared by: 

Radian Corporation 
8501 N, Mopac Blvd, 

Austin. TX 78759 

Under Contract No. DACA45·93-D-0027 
with 

U.S. Army Corps of Engineers 
Omaha District 

Omaha, Nebraska 

October 1994 
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Section 4-Phase I Investigation, Results, Conclusions, and Recommendations 
Holloman Air Force Base Table 2 RFI Report 

4o4 SWMU ll-Buildiag 702 Oil/Water 
Separator 
SWMU ll-BuUdiaa 704 Oil/Water 
Separator 
SWMU 123--BuildiDg 704 Waste Oil 
Tank 
SWMUs 123 and 22 are on Table 2 of 

Holloman AFB's HSW A permit. SWMU 21 is 
currently on Table 3 of the permit. but will be 
moved to Table 2 pending a Class 1 permit 

~ 

SWMU 22 <1P .:f§ 8W_, 123 
r-----71- r---7 

/ / :[_ / I I 1 I 
L ·····- ·-·····---' : /.._ 

1 Eyewash 

-Gravel--) 

New 
Oil/Water 
Separator 
and Waste 

Oil Tank 

raclllty 

SWIIU 21 
Abandoned 
Oil/Water 
Separator 

123~803 
® 

022-802 ® ,....-----~
022-801 

__ ., I I 

--·021-801\ \ ~,_ ____ ....1 c \ ® '...---' 
\ _.l L----

POL 
Washrack 

modification. The units were in operation from 
1980 to 1991. No previous investigation has been 
conducted at these SWMUs. However, the 
SWMUs are adjacent to SWMU 54 and SS, which 
were initially investigated in 1988 and 1989 (RJ 

Report, Walk Haydel, and Associates, Inc .• 1989), 
and are also adjacent to IRP Site 47, which was 
investigated by WoodwardaClyde Consultants in 

1993. For this investigation, six soil borings were 
drilled in the potentially affected area 

SWIIIU 123 
Detected TRPH Results 

~ ~ Rosulls (rng/kg) 

123-801 4-6 1500 
123-101 8-10 4:110 
123-102 8-10 1930 

~ 
Not to Scale TRPH wo1 11101 cl•l•clt~d In oth•r &omplet. 

-- SWIIU 22 
Abandoned 

Oil/Water Separator 

_.., 

SWMU 123 
Abandoned 

Waste 
Oil Tank 

~
23-BOt 
123-802 

I • 
I 

North 

\.._ Concrete~ Scale 
0 10 20 30 40 50 

Feet 

Figure 4.4-1. SWMUs ll, ll, and 113 Features and Sampling Locations 

4-23 October 1994 



Section 4--Phase I Investigation, Results, Conclusions. and Recommendations 
Table 2 RFI Report Holloman Air Force Base 

Table 4.4cl 

Analytical Results for Soil Samples-=-SWMU 21 

·t.atllll'JD';';;:: ··-· ~·_f ,··'. 121··· 121 .... 1 
I'....,..ID:''·- ""-~··· _•' -_-'· '-~: .,, •' ;· m ..... , .. , 121-BII.a.tl ,......,,; 

;_;:j;~, .. ·-,·,. '!'. 6.5-1.5 lt.S.W 
1:411.1 • T.,.l Recnwallle Petra~~ .. Hydnarllou (llllb) 

Hydroc:cboas UOOOJ I <DL (33.7) I <DL (34.5) 

SW1241· Volatile n.....u.. fNikl) 

4-Mcdtyl-l-pcnllnOac ~K) [4xl0') ND (3.43) 2.5881 (3.48) 

Acetone (lxlO') 8.24 BJ (20) 12.781 (20.3) 

Methyl edlyl ketone (4.1x10"] ND (9.63) 6.3381 (9.76) 

Mcdtyleoc chloride [9.3xl0") 1.04 J (2.84) l.02J (2.81) 

Trichlorocthcne _INS) 2.34 J (4.34) ND (4.4) 

SWAII • Metall (Jallkl) 

B.wlum J14.36,S600) 17.5 (0.0539) 38.2 (0.0532) 

Chromium [6.6,1xl0") 3.688 (0.2S4) 4.978 (0.251) 

Silver (0.73,400) 0.64S (0.17) <DL (0.168) 

SW7UA • Anellie (-.Ill) 

Anenic [6.88,24) 1.37 (0.833) I <DL (0.731) 

SW7421 • Lad <•11'1) 
Lead [12.3,SOO) 1.765 (0.0143) 0.265 s (0.0741) 

SW7740 • Sdeal•• (...,._) 
Selenium [I 0.53,400] I 3.81 (0.298} 4.11 (0.261) 

No~e: 1M uns ancllhe lriger criteria ~n: pn:scotcd. mpcctively, i111 ll!w:kcts I J; I ) • lriger criteria for orpnics; 1 . ) = un.., trigeu mteri• 
for inorpnics. 

( ) ,.. Detection limit 
B = AMiytc dctcctcd in aotil1tcd bllllk aulyscs. 
DL • Detection limit. 
J • Estimated 1:011ccntrlllian, III!Wyte de1ectcd .a conc:enlnllion b:elow die detection limit. 
ND • Not detcctcd. 
NS ""Not specified. 
S • AMiytc conccntrllion obtained using the MSA. 

October 1994 4-26 
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Section 4--Phase I Investigation, Results, Conclusions, and Recommendations 
Holloman Air Force Base Table 2 RFI Report 

Table4.4-2 
Analytical Results for SoU Samples--SWMU 22 

Nore: The UTI..s lllld the trigger criteria- p~aented, rrespcaively, illl bnckets [ ]; [ ) =lriger mtma for orpnics; [, ] = un., bigger criteria 
for !norpnics. 

( ) "' Detection limit. 
B ~ Analyte detceted in associated bllllk ualyses. 
DL = Detcctlon limit. 
1 - Estimated concenntion, ualyte detected .r eoncenlnllion below the deledion limit 
ND • Not detected. 
NS • Not specified. 
S = Analyte concenlnlion obtained using the MSA . 

4-27 October 1994 
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Table4.4-3 
Analytical Results for Soil Samples-SWMU 123 

Loeadotlm 113-101 ID-Btl 113-BOl 123-1102 

Samplem 123-811.01.01 123-Bti.OUI 123-112-11 .. 1 123-BOl-02-11 

... Depiii-Ead »epa (ft) u loll " .... 
E•fl8.1 -Total Recevtrablt Petroleu• Hydrocarbons (m&/kl) 

Hydrocarbons (10001 1500 (32.1) 4510 (68.5) <DL (31.9) 1930 (36) 

SW8140 ·Volatile Oraanics (ac/kl) 

1,1-Dichloroclbenc [1.16XIO 4) 464J (833) 7210J (8930) NO (3.47) S69J (747) 

Acetone [8xl0 •1 ND (1330) ND (14300) 778 (144) ND (1190) 

Benzene [2.4x10 4
) 742J (!ISO) 54000 (12300) ND (1.91) 12800 (1030) 

Carbon disulfide [8xl0 6
) ND (1080) ND (11600) 13.2 (S.09) ND (967) 

Ethyl benzene [8xl0') 20SOO (762) 229000 (8180) ND (2.01) 36800 (684) 

Methylene Chloride (9.3x10 'I ND (1280) ND (13800) ND (1.7S) ND (II SO) 

Toluene (1.6xl0 '1 2280 (479) 345000 (S130) ND (1.89) 36300 (429) 

Xylene (total) [1.6x10 "I 14600 (1490) 363000 (15900) NO (4.09) 66000 (1330) 

SW8170 - St•lvolatlle OI'Janics {u&fc) 

2-Methylnaphthalenc [NSI 3.11 (0.859) 4.38 (0.951) ND (0.092) 1.43 (0.991) 

Dibenmfuran (NS) ND (0.655) 0.471 J (0.72S) ND (0.0702) ND (0.756) 

Naphthalene [NSI 0.402J (0.747) ND (0.827) ND (0.08) NO (0.862) 

SW6810- Metals (mg/11&) 

Barium (84.36,5600) 76 (0.042) 28 (0.061) 31.3 (O.OS) 32.1 (0.0485) 

Chromium [6.6,8xl0 ') 21.1 (0.198) 6.18 B (0.288) 7.46 B (0.236) 4.088 (0.229) 

Silver [0.73,400) <DL (0.133) 0.587 B (0.193) <OL (0.158) 0.3698 (0.153) 

SW7060 - Arsenic: (mc/kl) 

Arsenic [6.88,241 1.75 B (0.586) <DL (0.717) 0.923 B (0.682) <01.. (0.774) 

SW7411 -Lead (mglkc) 

Lead (12.3,500) 76.8 s (1.52) 2.99S (0.0746) 3.42 s (0.0738) 1.94 SB (0.0659) 

SW7471 - Mtrtury (mg/kg) 

Mereu!)' [NSI 0.0192 B (0.0154) 0.0411 B (0.0164) <DL (0.0154) 0.0326 B {0.0174) 

SW7740- Selenium (me/kg) 

Srlenium ( IO.S3,400J <DL (0.21) <DL (0.256) < [)1. (0.244) 0.38 (0.277) 

113-803 

113-803-01 .. 1 

N 

<OL (32.4) 

ND (3.1) 

124 (19.1) 

ND (1.3) 

ND (3.46) 

ND (1.25) 

0.894 j (2.71) 

ND (2.58) 

NO (S.SI) 

ND (0.0252) 

ND (0.0241) 

NO (0.0335) 

48.7 (O.OS81) 

7.23 B (0.274) 

<DL (0.184) 

3.15 (0.726) 

4.17 s (0.147) 

<DL (0.0156) 

3.58 (0.259) 

123-803 

123-103-02-11 

• .. u 

<DL (34.6) 

ND (3.31) 

28.88 (20.4) 

ND (1.39) 

ND (3.69) 

ND (1.34) 

0.875 J (2.89) 

ND (2.76) 

ND (6.2) 

ND (0.027) 

ND (0.0257) 

NO (0.0359) 

29 (0.052) 

2.63 B (0.245) 

0.463 (0.164) 

<DL (0.896) 

4.22 s (0.0907) 

<DL (0.0167) 

4.29 (0.32) 
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Table 4.4-3 (Continued) 

Note: The UTI.s and 1be trigger criteria are presented, respectively. m brackets [ J; ( l = trigger criteria for organics; [ , J = UTI., trigger criteria for inorganics. 

ResuiiS greater dian trigger criteria are sbadcd. 
( ) = Detection limit. 
8 = Analyte also detected in laboruory melhod blank. 
DL = Detection limit. 
J "' Estimated concentration. analyte detected at concentration below die detection limit. 
ND = Not detl:cted. 
NS = Not specified. 
S .. Analyte conc:enttation obtained using tbc Melbod of Standard Additions (MSA). 
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DRILLING LOG HOLENO. 123-801 
~==~~~------------~~~~~~~~~~~~------------·--~~~~~~ I. CCM'ANY NAIE 12. DRILliNG SUBCONTRACTOR StEET I 

Rad1an Corporation 1 Southwest Engineering, Inc. OF 1 SHEETS 
3. PROJECT 4. LCICA TION 

Table 2 - RFI Holloman AFB 
t.s•. NA:rn:M::::E"OF:;;-;;DA:;;l;i'Ll;-:ell;;;--_;.-~-·---~-----~.,:-. -::MA~N:;;:UF::AC=TUAERS==~IIEi::S:::li:GNA:-=T:;::lON::::-:OF::::-:DA=IL-:-L--····-------· 

Alex Sanchez CME 55 
1;7~. ,a;;;:;;i,~;;;~~~MJq;:;y;~TYP::;~~M~'(~NG.;;._-r:H:-:-o~l;::lo~w-;S~t~e~m-:A~u~Qie-:-r ----i::-.,_-:-H::OI.E:-::-:-L-::OC:-:A:;TJ;iONri--------·-·---·-· ---

rcmMi"Nr"' F.3::;.;_:;::75;,:.,",.;::.:,ID=--::.:.:,s"".'="o·:::<, ~o"=o=-----f Easting,673441.13; NorthlrlQ"'554953.33 
Split spoon (ASTM 01586-84 8. SURFACE B.E'VATION 

3' ID/2' ID ··-·-· 
140 lb. drop-hammer --·-tiO:=-;. D;;;A"'TE;;-;;S:;:-TARTE=;=:D;;------ lll DATE COM'LETED ·---· -··.-
!-'-'--"-'=-=-'=-..;..;,;;==:.--.~---- 11/19/93 - 11/19/93 

12. OVEASUROEN THICKNESS 15. DEPTH &AOUNOWATER EtCOUNTERED -------·---·---
NA NONE 

13. DEPTH DRilLED INTO ROO< MI. DEPTH TO WATER AND ElAPSED TilE AFTER DRILliNG COMPI.ETEO 

~ ... ~.~T~OT~A~LN~OEP~A~T~H~OF~HOL~E~~----------·--------·-----+-rr~.~o=TH~e=R~~~~:Te=R~~~~~ME~A~S~~~ME~N~T~S~(~9=E=a~FY~l------~----~-
10.00 ft. NA 

18. GEOTE04NICAL SAMPLES 
No 

20. ~~OR CHEMICAL 

Yes 
22. DISPOSITION OF HOlE 

DISTURIED 

SW8240 
r--·---···-

SW8270 

GROUTED 

1 UNDJSTUA8EO 1•· TOTAL NUMBER OF coRE eoxes ·-----~--.. --- _:_· __ _:_~~~=-~-=r::~= Metals 

E418.1 
MONITORING WEll OTHERS !SPECIFY) 23. SIG~TURE OF INSPECTOR 

Vertical Grout David R. Robbins 
~--~~~~-r-d--------~b-----~-=~------~~~~~~~~~~--·---· ---

ELEV. !EPTH GAfl!c DESCRIPTION OF MATERIALS • '~ Ms ~ft.'J;P~~ 
.. ,_•....,._b __ k-T'c:T"'rf.---:~rv-~mor"!';c;:;r.-::-.::::;:-d=:-::::--r-;-l!VE;-;-:m-----i'--+--+---.......;;"-- ------- -0 

f l ! ~~?,~~~::~:~~:::~~~:,,:,:~::1:~:,. :>9000 '3/0/li3 

2-

·-!1! ~;. ~- :~=-
·::· ~ -::· ·f-··-SllTYSAND "'(SMf:.yeilow'"\iOYR 77BJ;tiiie"' __ _ 
·:. :·. ·:.. grained, with strong blackish gra·v sta1ning, 
-::· i. ·::· strong petroleum ooor, wet, nonplastic, medium 

:/ 1: :;;: . dense. 

r-2 

6-

>9000 1/1/1/1 

.... -- .. ·-·T-· .. -·-·-· -4 

1:!.3-BOI·OI .. Oi 

......... -__ j _______ ... _ 6 

>9000 1/3/6/14 

-·-·- r---- ----·-·- ·--· 

>9000 3/8/10/20 

8-

121·801-02-01 

L---~---J~~~:·~~~-{~---ro_t_a,_o_e_P-th_= __ lo_.o __ tt-·--~~------------~----._--~----~~~~----~1~~~~ ... 10 
PROJECT: Table 2 - RFI I HOLE NO.: 123-BOI 

>9000 3/8/20/17 



DRILLING LOG HOLE NO. 
123-802 

l COMPANY twE ,2. DRJUIN8 SWCONTRACTOR SHEET I 
Radian Corporat1on Southwest Engineering, Inc. OF 1 SHEETS 

3. PfiOJECT <4. LOCATION 
. 

Table 2 - RFI Holloman AFB 
5. NAME OF DRILLER 8. MAHUF AC1UIERS IESIBNA TION OF DRlll 

~-

Alex Sanchez CME 55 
7'~slfKING Stem Auaer 8. HOLE LOCATION --· Hollow ···-

3.75' 10; 8.0' 00 Easting=673444.16; Northmg=554968.50 
So lit sooon (ASTM 01586 84 8. SURFACE ELEVATION --

3' I0/2' ID 
140 lb. drop-hammer -- tO. DATE STARTED Ill DATE COM'LETED 

11/19/93 11/19/93 
12. OVERS'-'IOEN THJO<NESS 16. DEPTH llROUNDWATER ENCOUNTERED 

NA NONE 
13. DEPTH ORJLLED INTO ROO< Ill. DEPTH TO WATER AND ELAPSED TIME AFTER ORJU.JNG CDI'LETED 

NA NA 
14. TOTAl DEPTH OF HOlE 11. OTHER WATEB LEVEL MEASUREMENTS (SPECIFY) 

10.00 ft. NA -18. GEOTEOtMICAL SAMPLES DISTURBED I UNJISTUIISED 118. TOTAl NUMBER OF CORE BOXES 
No NA . ...... -... - ·~ 

20. ~~~OA CHEMICAl 21. TOTAL SW8240 Metals CORE AEC . ., __ 
'"R•------M--~~·· --·-·-·---·-- ... -....--.. .... ~·-·-~---. ~- ··~--···-P- ----·-- o.o¥-

Yes SW8270 E418.1 NA 
""'~-·"· ~----------22. DISPOSITION OF HOlE GROUTED MONITOROO WELL OTHERS (SPECIFY) 23. SIGNATURE OF INSPECTOR -

Vert1ca1 Grout Dav1d R Robbins 

I&R.APHIC 
SPLIT HEAD-
SPOON SPACE BLOW ANALYTICAl 

ElEV. DEPTH LOG OESCRJI'TION OF MATERIALS (pjM~) (IJPII) COUNTS SAM'lE NO. 
a b c Cl e f 

- > 
lil " -o ·. 

~· . SILTY SAND (SM): dark brown (7.5YR 3/3). .. 
-::· ~:::: 1--. ___ line grained, moist, nonplastic, medium dense. . ..... ..-
·.•· ~· .. · · SILTY SAND (SM): reddish yellow (7.5YR 6/6). 

{{ :.~: . 
f1ne grained, moist, nonplastic, medium dense. 0.0 0.0 5/5/5/5 

·. ·:. 

~I 
-::· 

1-2 2· ·:. ~~---- - .. ·-···-· t-·~--~---....... 
:.· •, .... 
-::· .... 

0.0 0.0 8/14/14/9 -::· 
~·. 

·::· 
·:. 

• 

4- ·: ·.· ·~·-·~ r---·----~ ........ ----1------·- ...... •: : .·. \. 
:~: :.:-~: :-~ .:_ :::. POORLY GRADED SAND (SP): red (2.5YR 4/6), 

11~1~ 
line grained, with fine gypsum crystals, moist, 
nonplastic, medium dense 56.2 160.5 123··602-01-01 

Blackish gray staining. moderate petroleum --·---J ..... ~. --- -I 6- odor ~·~--·- -----·--

65.Z 1225.0 

a~ fl~,~~ ,_....._- --- t-·-.. -~--- 1-1 

CLAYEY SAND (SC): tine grained, with blackish \ gray staining, strong petroleum odor, moist, >9000 123-902 ·-02-01 

E nonplastic .. 

l .·,:~~ Total Depth~ 10.0 ft. ::~;}:=; ... ::: 1 

I PROJECT: Table 2- RFI I HOLE NO.; 123-802 
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ltemedillioa or POL • 
CoolamiiiAlell Silea aDd 00/WIIIer ~ illcmoYal.e 
Holloman Air Fon:e Ba~~e 

Seaioo 13.0 SWMU IU, I'OL Waalan4:t · lluiJdinr 704 

TABLE 13·1 
CHRONOLOGY OF ACI'IVITIES DURING 

WASTE OU... TANK INVESTIGATION AND SITE RECLAMATION 
AT SWMU 123 ·POL WASH RACK .. BUILDING 704 

HOLLOMAN AFB, NEW .MEXICO 

17 AUG9S . Mobilized persoDDCl aDd cquipmcaa. No~ oil amt was 
. Slartl!d tJut'lciins bermed soil srorasc cell, tiDed discovm:d iD IR'a Jivc:n in 

wid& 40 mil pJasdc tarp. abe plaas 4lurina excava.Ooa 
. E.xc::avatc4 appro:~. SO CY of PCS. lledv:idcs • EBASCO, 
. Sc::Rcocd soDs~ raup 43--1094 ppm. iDscnJcll:d GSI 110 collea 
. Collec:tcd 4 sidewall aod l boaom verificatioD soil verificalioD samples and 

samples from tbe excavadoo.. bacldi!l tbe eKCivabolll 

despite soil sc:n=iog levels 
above t .000 ppm on 3 sides 
of die excavation. 

lBAUG95 . BatlditJcd (1st lime) excavadoa willa gravel up 110 EBASCO ia.si:I'IICtCd GSI 10 

S' bp IDd Dative soiiiD pade. n:cava~e backfiD. Adcq'u.m 
. Rt:-excavaeed sravcl aDd soil bad:fill • compaction of 1bc fiDaJ 
. Completed buildins soil ston.gc c:cU • backfill from 7 • .S to S ft. 

bgs could 1101 be asswed 

siocc workmen are oot 
pcrmiaed iD ex.c::avalions 
deeper dJaD s ft. bgs. 

21 AUG9!5 . Backfilled (2ad lime) acavadoa wilb mixed 

pavd aad aative soil to pade. 
. Resto~ silie aDd IIIObiliz 1D SWMU 3 • 

13-4 

• 

• 

• 



R--si..a. of POL· Secdol! 13.0 SWMU Ill, POL W~ · BuiJdlaa 104 
OW•min"., Silea and OiiiW.- Sep.rini!W itmDcvalll 
lloiJomaa Air Force ... 

TABLE13-2 
SUMMARY OF NATIVE SOH. CONFIRMATION ANALYTICAL RESULTS 

AT' SWMU W- BUILDING '704 
HOLLOMAN AFB, NEW MEXICO 

Xyleae:l (ma/k8) 140 140 <0.10 <0.10 

Nollr:S: 

13-S 

L _______ ~ 

<0.10 



RemodiuJoa of POL · 
Com&uuiutecl Sita ud 00/W•Jer ~ ltcmlnrala 
Hollomm Ak .,_ Ill• 

SectioQ ll.OSWMU Ill, POL WubnK:k · &~ 704 

TABLE 13-3 
SUMMARY OF STOCKPILE SOIL ANALYTICAL RESULTS WITH DUPLICATES 

AT SWMU 123 .. BUD...DING 704 
HOLWMAN AFB, NEW MEXICO 

SEPTEMBER 1995 

Notes: RPD = Relalive Pcn:eat Di.ffen:nc:e 
< "" CoostituadS DOl detected above labontocy quanJitiatioD limil 
NA = Nor Analayzed . 

-----------------------------------------------------·--------
13-6 
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• 
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;-- New Oil/Water 
r Separator 
I And Waste 
/ Oil Tonk 

{ 

J 
i 
I 

_j ____ , 021-801 
;--- \ . 
I \ 
I ', 

I 
022-802./ .. t 

~----.-. 

i 

,.- SWMLI 21 Abondoneo f Waste Oil Toni< 

/ .~ SWMU 22 Abonaoneo 
i Oil/Water Separator 

123-803/ ., 
,' 

,-022-BOl / 
I I 
I ----'1 ' i ,--- 'l 

,- Limlts ot 
/ Excavation 

j ____ .., 
r-- -- '\ 

\ 

123-801+, 

+ 

Woshrock 

\ 
\ 

POL. \\ 

\ \ \ 
' \ "------ 0.•••• ~. \ 

! \ I \ I \ I 

l 
i 

/( 

123-802 /. v 
/ 

/ 

I 
I 

/ 

I 

I 
/ 

SWMU 12.3 Suspecteo Abonoor.ec 
Waste Oil Ton~ (Not Found\ 

810710 (1115) 
Figure 13·11 Sit• Map 

SWMU 123, Building 704 Waate 011 lank 

T2l-80.3 • 
® 

Notes: 

LEGEND 

Soil Boring Location From Radian 1994 

Sample Collection Location 

1. Site Features Are APproximate. 

2. No Waste Oil Tonk Found During SWIAU 12:5 
Excavation Activities. Believed to Ho"e Been 
Removed Previously. 

o Feet 15 

Scale 

Enlargement of Excavation 

® .. 
~N., 5 

® ii 
'2 
,® 

;;:16' 

(SO C'f of PCS Removed) 
Scale: NlS 

Closure Sample Resultos 

® 
J 

1 

® 

Depth TRPH Analytical 
~ (ft. bgs) Results (mg(kg) 

7 7,400 
2 7 4.600 
3 7 23 
" 7 36 
5 7 as 

l 

! 
I 

I 
I 
I 
I 

t' 
i 

I 
I 



US EPA !D._ 

USEPAIDN~ 

e. ~Facilily~~~XI!rat:al 

IJ. 

d. 

1 aile ao:rtb ot ... 
lietwx. 8f 

l\y4:1'tX:uboli oontam IMted soUs fral! POt • 
.w Oll/11ateJ. Stpu'atou 

GENERATOR'S COPY 
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·":·•~ .. ·~:-::r.···-··"\.~.r.""'!!!'-"•~r-~':',...,. ... ~~-IJ!"~t"~ ... 'l' _ ... .,.,..,~ .......... ,,-~.- .... - r ._ .. , '"''7'1'""'~"~.~-.'l">..l'~-~:r""" ... ;tr""~-~---:-:--~....-- ..... r~ ... .,.~ :rr---:"'---"--~- ·---·~--~·--~ --~-:- ~ -- ·-.~ ---:-----_.....,._·-~-""'-- ..... _, ......... -,-· ---- -· · ·~·s w;;;;;.:;or c-~~;;;u~·CATE 
"AMI Of 
Ullll. (BEKINS MOVING & STGE.) (BEKINS VAN LINES). 
OTHII 
CAll Ill 

" 
R il' ., 

joo,L_l __ , .__l ~-·· 

Volucle IHIIfifioiieR -; ···j i.) i I ) . .... V' 

" ..... ~ ... ·---------------------------------------------------------------
ih$liqtieH o .... li.f Sll,._ ... ______ _ 

---------------~~·~--~--------------------·---------

/i·; I!JO lbs. Gross 

lbs. Tara 

lbs. Ntf 

TNIO FO•III P•UUifiD • ., !IIIYIIOTAY! 

Gt.s~ !Miflli ef il<tM8Il fti!kl&, <Wiitl 
.. ri ... , .... ,, ......... 

hr8 .. eiellt ell IIIPI«Ie, •••• llriMr eooiw, 
Ill••••· l~~eWIAf wr.:; l~>e tHk -
Ill GIHtllt'f ,...,, ti.ell ... IIW 
lfiiCb, .. ...., Milil'"' ... 

Net ........ ,-··-'· 

COIIIIUCI COIIIIIIIS-.ON ~itiM@I 4/ · r· < · · J ·:'.t<.f. 'b-\.i L.u ('··.,_:<' '~ 
.... . ,..,. ..... fie. Ia ,,..Tl · IIIC ·It 

AS "lllliiDlD lHEeTIYt lVIII! 1. ltrt ·-·.)' 

! 

'llM ""'" 111!11 tfiN .,....,h MN •tAIHtl of •• 

JNAMI Of 
,SCALI OWNII! 

t
' LOCATtON 

NAMI 01' 
TAU SCALI OWNII 

LOCATION 

CBEKINS M & 5) 

::1315 S.. V•lil!r Dr, 
L •• Crucea, N. M. 

I BEKINS M & Sl 

l 3U S. Y•lll!r lh, 
es Cruces, No M. 

I 
L 
l 
I 

NMDA. APPROVED 

!BEKIN5 MOVING & j.l'GE.l 
U$70~ 

41-o .. rolo, H. M. 

(BEKINS MOVING & STGE.l 
us 70 w 

Al-o .. rd., N. M. 

! j A! ._. 'J lftiCiletll 'ftlliit tldlet(e» ...,.N.f ., th! OfUVfA 
! ,...,.•anti. ON OFF 

!
. (Attedt • .., ........... tid•~ Ill , ... wttltllll II Mlaio~M D 

*" .. 8 ....... tlclri liD ........ lk..., ....... ) 

I (LIST Of SHIPMINT If AMY ON VIHICU AT Ttlltlll AIOYI WIIGHfS Will OITAI.t.D 

~ I NIT WIIGH'f 

I 
i I 1 tint" rHi liQvl INTitli 411 fluff ANII cOiiltt . i 
I 
! . c' . 

i iiATI! 4J '' / /, .i Ill. H•·-------
_ !' ·~-·. (DriMr'e ) .. ., ··-·.:;.~.·:Jipai•N 

·---· ·----- or...---·-.--.-..---------------~&'1.-""_,.... ___ ......._~-'-··~-·· ---- -·-· _ ...... ....;.. .. "'"~ ............... ---.. ...:..----~~~--------- _...,. _ _.........___ ____ ,.. _______ .., ....;.."-----~----___;, 1 

' 

I 
I 
i 

I 
l 

~ ~ 
I 

~ I· 
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4. ~s f'tlclne ( 

USEPAID~ 
RIA 

US EPA 10 !'llumbelr 

~ ~t.M soils frraa POL 
iWtd OUIV.ate.« ~ 

GENERATOR'S COPY 

act Jlo. 
OAOM5- 94 .. U--."!/«iJi6 
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;,. 

q 

\ 

•. .,., SYATI ClaTifiCATI Of WIIMTS AND MIASVaQ, . 

DRIVIR'S WIMINT CIRTIPICATE 
NAMI Of 
CA .. III (BEKIHSjfOVIHG & STGE.) (BEKIHS VAN liNES) 
OTHll 
CAlli Ill k'w. L~ 

~-----...,.----

Yelude IHIItilicoliea ~-S l) \ \ \ 

"•-*··~~ .. ··----------------------------------------------------------
!.Drot•• ef htlilllt~li ,, .. ,._ .. ,____________ .. ,..._ .... ___________________________ _ 

/''4io 

YMII JOIIM I'IIIKIItll l'f t•TIIITATI 
tOMMIIICI COMMII81011 
Ill P.IIRU • MC ·It 
AS ••INDIO HHCfiVl IUIII I. ft7t 

lbs. Gross 

lbs. Tn• 

Glen orlll ... t "' IIMoleo@ .. wcta, ..tllo 
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February 29, 1996 

Mr. Mark Mercier 
Omaha District 
U.S. Army Corps of Engineers 

ATfN: CEMRO-ED-EA 

215 North 17th Street 
Omaha, Nebraska 68102 

Groundwater Technology Government Services, Inc. 
2501 Yale Boulevard SE, Suite 204 Albuquerque, NM 87106 USA 

Tel: (505) 242-3113 Fax: (505) 242-1103 

Job No. 830012211.01.030 

Re: ADDmONAL CHARACTERIZATION OF POL-CONTAMINATED SITES 

SWMU-3, SWMU-8, SWMU-36, SWMU-123 AND OT-44 HOLLOMAN AIR 

FORCE BASE, NEW MEXICO 

Delivery Order 11 Work Authorization Directive 1 

Under Contract No. DACW45-94-D-0003 

Dear Mr. Mercier: 

Introduction 

Additional characterization to support remedial design efforts for four Solid Waste 

Management Unit Sites (SWMUs) and one Installation Restoration Program (IRP) site was 
conducted between January 29, 1996 and February 2, 1996. The characterization was 

performed to determine the extent of soil in excess of l ,000 parts per million (ppm) at 
these sites. To accomplish this, soil samples were collected and analyzed at SWMU 3, 
SWMU 8, SWMU 36, SWMU 123, and Site OT -44 (AOC-P). Figure 1 is a map of the 

base indicating the locations of the five sites. 

Soil samples were collected from each site using a direct push technology (DP'D soil 
sampling device, field screened for volatile organics constituents, and analyzed for total 
petroleum hydrocarbons (TPH) (gasoline and diesel range), total recoverable petroleum 
hydrocarbons (TRPH), and benzene, toluene, ethylbenzene and xylenes (BTEX). These 

data will be used to determine the approximate mass of petroleum-contaminated soil 

Offices throughout the U.S., Canada and Overseas 
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< = constituent not detected 

TABLES 
SUMMARY OF SOIL ANALYTICAL RESULTS 

SWMU 123 BUILDING 704 OWS 
HOLWMAN AFB, NM 

Delivery Order 11 Work Authorization Directive 1 
February, 1996 

!PARAMETER 

\1ethod 8015 
trPH as Gasoline 

\1ethod 8015 
trru as Diesel 

\1ethod 418.1 
trRPH 
!l(mg/kg) 

\1ethod 8020 

Kug/kg) 

~~!~~Lne 

~
•UJ' 

yle .. ,.~ 
otal BTEX 

0.3J 

<10 

<20 

<50 
<100 
<100 
<200 

0.7J <10 <10 

<10 <10 <10 

<20 <20 <20 

<50 <50 <50 
<100 <100 <100 
<100 <100 <100 
<200 <200 <200 

- - - - - { ~ -

<10 202 

<10 19 

76 114 

<50 <400 
<100 <400 
<100 1300 
800 2090 
800 3390 
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Holloman. 
Fmal Closure Repon 
Phase II Rcmccllauon of POL-Conaanunaled Sites and 0/WS/WOT Removals SWMU 123, Bwldmg 704 WOT 

Table 5-1 

Summary ofSJte Closure and Stockpile Sample Analytical Results for Soli at SWMU 123, Building 704 WOT 

Sample I.D SWMU123!0J=o9: . SWMl23~2..()9. 
Flgure I D. :.~:: ... ~-1·~.; r· .. ~~,~~~- . ;:,:·~.· 12~.~~::-: 

Date Sampled ' ... 'li· L·~97h' i-~~ ';.-:.,:.'4/8/97,.t; '• :~~} 
TRPH by Method 418 I (mglkg) 4,100 <20 

VOCs by Method 131118240 
(mgiL) NA NA 

SVOCs by Method 1311182708 
(mgfL) NA NA 

VOCs by Method 8021 A 
Benzene (mgfkg) 33 <005 

···· ······fcitiiene(Di;ft.i>········ ·· ·····---·2.to·······-- ······<O]o ....... 
·······Efdlyi~ne-(Di~>-······ ········3i(f"""""""" ................................. 

<0.10 
· ··· ·· x;;1enes (tC,iai5 ·<iit~i> · ·· ·· · ····-···4ao· .. ·---· ···-··:"r2o·----·· 

Metals by Method 9010A 
Total Cyamde (mglkg) NA NA 

Metals by Method 60l0A 
(mglkg) NA NA 

Barium' (5,300) NA NA 
••• •• ·· --e:iirOriifWlii (23o5 · · · · · · • · · ·····---~~---······ 

................................ 
NA 

······Metais-bY't.i'dhoii742i ______ ---------·--------~-- ................ ~--········ 

Lead (2.000 mglkg) NA NA 
Paint Filter by Method 9095 NA NA 

Flash Pomt by Method ASTM 
I 093 (Of') NA NA 

pH by Mclhod 9045A NA NA 
Reacbve Sulfide by SW846 

NA Ch#7 NA 
----- - - . 

Notes 
Shading denotes sne closure samples 
• = SoaJ stockpile sample 
< = Constituent not detected above laboratory quanhtat&on hm1t 
()=EPA Reg1on Vl nslr.·bascd cntcna for mdustnal land use 
NA =Not analyzed 
ND =Not detected 
NP =Not present 

USAF/OSlO DOC 12/22197 

"S~I23,.03:09; ·sWMU123~: ~SWf!tUI23~5-:IJ • SWMUI23-SPI• SWMU 123-SP2• 
. :::.;:~·t .. 1- .1.. +3 .. ~ ~· . ·{ ·i.--: : {; •. ='4) \h ~;;~ ~.~: ~.: ,~ .... ·:·s ~«r~"!i} .. ~ .. r • 
,.r .:;.;.tt·: 4/8/9.7~~:· .· .~ i;' .. ~l -:.":.~~18191 ... ~"!~'t~, • .. :r-,:;.t_;_ 418191~=b; 1"\.-':- 418/97 4/8/97 

<20 <20 32 2,700 2,500 

NA NA NA NO NO 

NA NA NA NO NO l 
I 

s.2 1 I <0.05 .... ···:!~o···· .. t-··· .. ~:n.· ...... ·····--<O-io······· ·· · · · · ··· r7 ····· ·--- ·- -----· ·a:f ·· · · ---~ ·1 
....... <O.io--······ ·······<en<,----···· ·······<a: io--· ·· ·· · ·········i6··------- 1 ········-·is··-------·, 
....... <O:io---·--·· ·· -- · ··<O:io··----· · ----· ·-<a:2o······-- .... ·--.-46 ......... t· ......... j4"". -- ·-... 1 

NA NA NA <20 <20 l 
NA NA NA 
NA NA NA 22 36 ·········N;.····----- ·······--N.~----····· ·----·---~-----------

................................... --....••. <J. a········· NA 42 .................................. .......................... ___ ·--·-·-····--·--··-·· ............ ~ ............................ .. --.................. , 
NA NA NA 27 2.1 
NA NA NA NP NP 

NA NA NA >200 >200 
NA NA NA 7.4 7.4 

_j NA NA NA <25 I <25 
-- -

i = R1sk·based value above expected saturauon pomt, value shown IS rcsadenualland use 
nsk-bascd concentra110n 

2-= Represents carcanogenu: risk-based conccn11auon 

December 1997 
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~ 
FOSTER WHEELER ENVIRONMENTAL CORPORATION 

Mr. George Fish 
U.S. Army Corps of Engineers 
Albuquerque District 
P.O. Box Drawer A 
Holloman AFB, NM 88330 

April 27, 1999 
TERC-011.003-99X-006 

Subject: TERC Contract No; DACW-45-94-D-0003, Delivery Order 11, WAD 3, 
Results of Additional Soil Sampling for Remediation of the POL
Contaminated SWMu 123, at Holloman AFB, New Mexico 

Dear Mr. Fish: 

Foster Wheeler Environmental Corporation is submitting two (2) copies of the following 

letter report that presents the results of additional soil sampling for remediation of the 

petroleum, oil, and lubricants (POL)-contaminated Solid Waste Management Unit 

(SWMU) 123, Holloman Air Force Base (AFB), New Mexico. Analytical results from 

soil samples collected during Phases I and II revealed concentrations of total recoverable 

petroleum hydrocarbons (TRPH) and benzene that were above the established Holloman 

AFB cleanup standards of I ,000 milligrams per kilogram (mglkg) for TRPH and 25 

mg/kg for benzene. The New Mexico Environment Department (NMED) requested 

further investigation of soil contamination underneath the concrete pad before 

considering a no further action (NF A) for the site. Therefore, an additional six soil 

borings were drilled and sampled through the washrack concrete pad. Results of these 

additional soil sampling events are detailed in Section S and Section 6. The site history, 

previous field activities and analytical results conducted during Phases I and II, summary 

of additional soil sampling and analytical results perfonned January 22, 1999 to February 

12, 1999, and site recommendations are presented in this letter report. 

143 UNION BoULEVARD, SUITE 1010, LAKEWOOD, CO 80228-1824 
TEL: 303-988-2202 FAX: 303-980-3539 



Figure 1:1 Site Location Map and Phase I and II Sampling Points 
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Figure 4-1 Concrete Pad Boring and Soil Sampling Locations 

Location of closure sample 
SWMU123-01-09 with 
concentrations of33 mglkg of 
benzene 

TRPH 3,000 
Benzene 1.1 
at 6 feet BG 

TRPH 1,825* 
Benzene 0.7 

TRPH 3,500 
BenzeneN/D 

15' 

TRPH 7,400 
Benzene N/D 
at 9 feet BG 

TRPHN/D 
Benzene N/D 
at 4 feet BG 

---G ___,__~ 

POL Washrack 

Notes: 

TRPH4,000 
Benzene N/D 
at 9 feet BG 

Borings D, F, and H could not be bored through or sampled because they were located over 
footers in the concrete pad. 
• Chemical concentrations are in milligrams per kilogram 
BG = below groWld 
N/D = nondetect 
mglkg = milligrams per kilogram 
TRPH =Total Recoverable Petrolewn Hydrocarbons 



Table 6-1 Soil Sample Analytical Results Summary 

NID = nondetect 
mglkg = milligrams per kilogram 
SWMU = Solid Waste Management Unit 
TRPH = Total Recoverable Petroleum Hydrocarbons 

::Total 
... Xylene : 
',:·.:: :{mglkg) 

-~ " .. .; ·~ . . ' . 
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SITE INVESTIGATION REPORT 

SWMU 123 

'\'\ \1 1 ' l .,, .~ ' t __ , 

HOLLOMAN AIR FORCE BASE, NEW MEXICO 

Prepared for: 

49CES/CEV 
Holloman Air Force Base 

New Mexico 

Under Contract To: 

U.S. Army Corps of Engineers 
Omaha, Nebraska 

Under Contract No. DACA45-03-D-0008 
Delivery Order No. 02, WAD 05 

Prepared by: 

Bhate Environmental Associates, Inc. 
1608 13th Avenue South, Suite 300 

Birmingham, Alabama 35205 

Bhate Project No. 9030092.05 

November 2004 

Bhate Project No. 9030092.05 



TABLES 

Bhate Project No. 9030092.05 November 2004 Tables 



Table 5-1 Water Levels and Free Product Levels 

SWMU 123 Site Monitoring Report 
Holloman AFB, New Mexico 

Bhate Project No. 9030092.05 
Top Casing Depth to Groundwater 

Depth to Free 
Measured 

WELL ID: Elevation (ft Groundwater Elevation (ft Product 
amsl) (ft) amsl) 

Product (ft) 
Thickness (ft) 

MW-1 4092.17 10.73 4081.44 
MW-2 4092.27 11 .24 4081 .03 
MW-3 4091 .98 10.70 4081 .28 
MW-4 4092.67 11 .02 4081 .65 
MW-5 4091 .95 10.88 4081 .07 
ft =feet; ft amsl =feet above mean sea level; NFP = no free product 

1 True Product Thickness Calculation (after Pastrovich 1979) 

Where: Hr= thickness of hydrocarbon liquid in adjacent formation 

H0 = hydrocarbon thickness measured in well (0.11 ft = 

P w = density of water 

10.26 
NFP 
NFP 
NFP 
NFP 

P 0 = density of hydrocarbon (0 .84 gm/cm3, after Abdul et al. (1989) 

H, = 0.638628571 em 
H, = 0.0209524 f 

0.11 
0.00 
0.00 
0.00 
0.00 

True Product 

Thickness 1 

(ft) 
0.02 
0.00 
0.00 
0.00 
0.00 

3.3528 em 

1.0 gm/cm3 

0.84 gm/cm3 



Table 5-2. Free Product Removal Summary 

SWMU 123 Site Monitoring Report 
Holloman AFB, New Mexico 

Bhate Project No. 9030092.05 

Date 
Bailing Free ProductThicknes 

Duration Before After 
9/22/2004 15 mins 0.36 ft 
9/23/2004 15 mins 0.53 ft 0.08 ft 
9/24/2004 15 mins 0.17 ft 0.09 ft 
9/27/2004 15 mins 0.27 ft 0.14 ft 
10/6/2004 - 0.11 ft 

ft = feet; mins = minutes 



Table 5-3 Total Dissolved Sol ids in Groundwater 

SWMU 123 Site Monitoring Report 
Holloman AFB, New Mexico 

Bhate Project No. 9030092.05 

Groundwater 
Total Dissolved 

Date 
Location Solids 

Sampled 
Method 

Concentrations 
(mg/L) 

MW-1 3,010 7/16/04 160.1 

MW-2 3,640 7/16/04 160.1 
MW-3 3,230 7/16/04 160.1 

MW-4 5,720 7/16/04 160.1 
MW-5 6,050 7/16/04 160.1 

Average 4,330 

mg/L =milligrams per liter; NMWQCC = New Mexico Water Quality Control Commission ; 
MW = Monitoring Well ; AFB =Air Force Base; 



Ta ble 5-4 Grounawacer Anatybcal Resuns 

SWMU 123 RCRA F1ctl lty lnvnbgiiiOn 
Hollomln AFB. New MtiCICO 
Bhllo Proooct No 9030232 

I ,,,., IZ8m """ I""' mol I""" """ IZ8l05 mol I Z8l05 IJTOI 

CMmlnl """"""'' ·~ .. ••• MCL' • ., ... r MW·I& .... , -· ..... ""'·' I ~II ""' ~" ~" om 
~12 ~~· ""' ~~ · 

..,. ~ .. ""' ~ .. ""' ~ .. ""' 
I~ 

I 

I 

I 
I 

,_ 

~ 
f 

,,_,I 5 Nil "" .000 "' "' "' ... 
I 

I 

----, 

~ ;:::jl ..... 

~ I 

~~OLD • 
I 

. . R~ (Ot.R) : EPA • EfWII'Ot"rntonllll Prot!Ktion Agency; NMWQCC • New Me•ICO iMiter Quality Commission: S0G • Sample Delivery Grol49'1- • mcrograrns per lil:er; \IOCs • lf<Nhle 
.; svoc;; • Sem1 Vollltile Of~r.c: Compolonds; M-N • Monitoring W.l· AFB • Air Fore:• Bna: H.-. • NoC ~bie: ~ • No va tu. 

Eaceeds EPA Mel Dr R.g ion l Aetion Lev .. 

E•c:.-d1 EPA MCL or Region r A.etion ~ ~~is Mlow UTL 

JdenolesvaU. M~ MD.. and O.tec8on Umil fof Re~ (Dl.R\. 
• Sab.-.Md c:onc:enlu11ion wu IIHd wnen cak:ulloling HAFB W spiCific SSl .. a~ues. 

'O.notn New Me•Q Willer Ouloliry Conlroll1uman HNIIh Stll~rd(NMC 20 6.2.310. SubMct10t1s A -B) 

, Radian 19SIQ BuewidloBackground ~- fable 2-JSuln!MrvSIMISticslotTotaiMeta .. irtG«<orcJwatel', l.bpel' TolefanuLimii(Unl 

' US EIMronmenlal Protecbon Agency Maximum Concenlnllion l.mit 

• US EPA Region 6 Hurn.~n H .. lh Mediii-S~o: Ser~H~~~t~g L-I$(EPA OdOO&f 30 1996'1 



Table 5-5 Soil Boring Analyttcal Results 

SWMU 123 Site Monitoring Report 
Holloman AFB. New Mexico 

Bhato Project No. 90300112.05 

Dilution 1• 1000. 100>< 1000. 1• 1• " " 1• 1• 1• 1• 1• " 1• 

Soil Screening Levels SDGNo. 127827 121239 127927 1211239 127979 12!239 127979 121239 127979 1211239 127979 128239 127979 121239 127979 

....... No. 5801 -10 5801-10 SBOt -12 SBOI -12 S802-l 5802-7 58.(12-Ja SS.02-la SBC12-11 SBOZ-11 S803-10 $803-10 5803-11 SBOS-11 S804-4 
ChemiQJ 

NMED1 ........ .,... ..... _ 
<1115 4120 <1115 4120 <1116 4120 <1116 4120 <1116 

ResiOtndal un.• 
(mglkg) Dale Rcvd <1117 <1123 4117 <1123 4120 <1123 4120 <1123 4120 

TPH (carbon Chain) 

C06- C1a ORO) NV 800 ANR 1.330 ANR NO ANR ANR ANR NO 

Cta • C22 (GRO) NV 2,27a ANR 2.61a ANR NO ANR ANR ANR NO 

C22 - C32 ORO) NV NO ANR NO ANR NO ANR ANR ANR NO 

Total TPH Cta- C32 940 NV LJM!I . ' Uit 
VOCt 

1,2,4-Trimeth lbenzene 522 NV 39.2 .At_ 16.3 44.9 ANR NO ANR NO ANR 
1,3,5-Trimethylbenzene· 22.3 NV 13.4 19.4 5.62 15.8 ANR NO ANR NO ANR 

Benzene 27 NV NO 26.9 3.09 22.5 ANR NO ANR NO ANR 

Eth !benzene• 10,600 NV 52.7 98.1 23.6 766 ANR NO ANR NO ANR 

ls~op_rlbenzene• 700 NV 10.3 15.30 3.98 121 ANR NO ANR NO ANR 

n-Prop~nzene· 53.2 NV 15.6 2.37 6.21 19 5 ANR NO ANR NO ANR 

Naohthalene' ' 719 NV 5.67 9.89 2 38 853 ANR NO ANR NO ANR 

-1$0 r oluene· NV NV 3.94 824 2.65 6.95 ANR NO ANR NO ANR 

sec-Butyibenzene NV NV 5.28 NO 265 NO ANR NO ANR NO ANR 

Toluene• 248 NV 5.28 195 36.7 158 ANR NO ANR NO ANR 

Xylenes. total" 132 NV 95.2 _ . .,. 4 1.4 138 ANR NO ANR NO ANR 

svocs 
2-Meth na hthalene NV NV 8.34 NO 14.7 NO NO NO ANR NO NO 

Naphthalene 71 .9 NV 3.41 NO 5.85 NO NO NO ANR NO NO 

M .... t 

""'many 31 .3 7 284-4 NO ANR NO ANR ANR ANR ANR ANR ANR 

Arsenic 3 9 6.8833 a.27 ANR 0.56 ANR 3.4 ANR 3.0 ANR 2.13 
Baium 5.-450 84.3632 186 ANR 22.9 ANR 241 ANR 44.7 ANR 26.7 

Beryllium 156 0.4000 NO ANR NO ANR ANR ANR ANR ANR ANR 

Cadmium 7-4.1 10359 0.27 ANR NO ANR NO ANR NO ANR NO 

Chromium(Total) 234 6.6049 1.59 ANR 2 ANR 7.04 ANR 7.24 ANR 264 

Cobolt 1,520 2.4852 0.64 ANR 0.77 ANR ANR ANR ANR ANR ANR 

Coppe1 3,130 4.8438 0.83 ANR 0.97 ANR ANR ANR ANR ANR ANR 

Leod 400 -2.3221 NO ANR NO ANR NO ANR NO ANR NO 

Molybdenum 391 5.4258 NO ANR NO ANR ANR ANR ANR ANR ANR 

NicKel 1.560 56125 148 ANR 1.78 ANR ANR ANR ANR ANR ANR 

Selemum 391 10.5310 406 ANR 2.7 ANR NO ANR NO ANR NO 

Silve1 391 0.7342 NO ANR NO ANR NO ANR NO ANR NO 

Thallium 5.16 11 .3153 0.12 ANR 0.11 ANR ANR ANR ANR ANR ANR 

V.nadtum 548 15.4597 2.49 ANR 2.49 ANR ANR ANR ANR ANR ANR 

Zinc 23,500 202464 3.79 ANR 5 ANR ANR ANR ANR ANR ANR 

Mercury(Total) 100.000 -0 0006 NO ANR NO ANR NO ANR NO ANR NO 
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Bhate Environmental Associates 

Project: __....5'-~~I.J"-L</(/u..Ao~~Or-J.L4.2~3....._ _______ wen/Boring No.: 
Project No.: -:-~--=--:-..---------Geologist: 

-#-'h..o.::~~fc .... -· ~~~...,~~j;.ld?J'+.;....,-:S-:-~-re-M-,-4,-v-7-"-,..--~:~~~ntractor. Boring LoCation: 
Drilling Method: 

NOT TO SCALE 

Existing Surface 

Asphalt 

2'x2' Concrete Pad 

Top of Casing below 
Existing Surface 

Grout Interval: 
Material: 

Flush Mounted Locking Gap 

-----...&....--~:tt"--;~~---- Locking J-cap 

· ------ Borehole: 
Diameter. 

----- Casing: 
Diameter. 
Length: , 

I 

Top: Connections: ~;;.u.~L.....L..u.r.=~ 

Bottom: 

Bentonite Seal: 

Screen: 
Slot Size: 

Length: 

Diameter. 

Material: 

Sand/Gravel 

lo20 
lo' 

VL. 

Size: =r-Jo 
Material: 

Bottom Plug 
Material: fVC. 
Connection: Fk.sh TA~ 

'~ CommeniS: 

Material: 

_.lc;..;.·uo..__tt. Top of Seal 

S:o ft, Bottom of Seal 

8. D fl. Top of Screen 

Groundwater: 
First Encountered, ft 

h. D fl,Bottom of Screen 

,/4' .. S: tt,Depth of Bottom Plug 

/1a. (J ft,Depth of Boring 

I 
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Bhate Environmental Associates 

Pro;ect: 

Pro;ect No.: 

Bonng Locat1on: 

Dnll1ng Method 

...-..?::...IJ::::;....:&"-LJ.l.:.I~I""J;L:,..!:.~----------Weii!Bonng No. 

-7"1'"--:---:::-..--r,-----------Geologist: 

__.f'-E...:· §'-"';"-:-11~~"'"5""6""~~;{2"". -rs;~;;.-=~rH1--/6--r'l/-f_e_y= ___ ~~:~~:)~ontractor 
NOT TO SCALE ____.--Flush Mounted Lockmg C<Jp 

Ex1sting Surface ..,-----

~gdJ'$~;·:·:·:·:;:-:;.:..,..·;..,..:---,~.;_.:.,:·-·.s_..·:-:~~~~~ 
Asphalt / / ::<<: 1 

2'x2' Concrete Pad • · · ~~--,.~;;_ ______ Lockmg J·Cap 

Top of Casing below 
Ex1sbng Surface 

Grout Interval:!-" 
Matenal: _.._d/.l::....(.L<-<:..:~::1.---

Borehole: 
D1ameter 

Casing: 
01ameter 

Length: 

I' 

II 

Top Con necl•ons: -L./..I..<:.U-L.<<=""'-'i'-i--l 

Bollom: 

Bentonite Seal: 

Screen: 
Slot Size. 

Lenglh 

D1ameter: 

Material· 

Sand/Gravel 

I 

Size /o-2.o 
Malena! SctvP 

Bottom Plug 
Malena!: f!JC-
ConnecUon -f7~f,..J,<-;,I.=--:Z-h-r-~-.--;~[ 

Matenal: 

__,/'-'..;{):;..__ ft fop of Seal 

6 .0 It, Bottom of Seal 

7. {) ft. Top of Screen 

Groundwater: 
First Encountcreo. ft 

l?.t> / 
I~.S 
/7 . .:> 

ft.Bottorn of Scr(;en 

ft. Depth of Bottom Plug 

ft. Depth of Bcnng 
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Bhate Environmental Associates 

Project· 

PrOjeCt No.: 

Boring Locat1on: 

_.S«--'0~/71'--'-'U"'-~/""'2""-'3=------- Well/Boring No .. 

--,.:----:---;+--:-r-r:--------- Geologist· 

~Y-=-o'-';..7· -~71/=·U""'. ·;.-t-/~..J.::.~;::;.--___,~- oate<s): -'~--f-1-1:~-----l 
L&;.( .Srf:,11 ~:; .?/.);; Dnlfing Contractor: Dnlling Method: 

NOT TO SCALE 

Exist•ng Surface 
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~~~A 

2'x?' Concrete Pad 

Top of Casmg below 
Existing Surface 

Grout Interval: /!-
Matenal: -~A"-'<-·-'-' -'-~"'--
Top: 

Bottom: 
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Slot Soze .c.(o 
Length: /0' 
D•ametec J" 
Matenal: f!i&-

Sand/Gravel 
S1ze )Q.-J. 0 
Matenal: St;J 

Bottom Plug --- --·-~ 

Material fJI/ C 
Connection ;::M 4 TAre~ 

Borehole: 
Diameter: . ,) rft 

Casing: 
Diameter: 

Length: 

Connect•ons: ---'-="'-~I.Jt.La~--l 
Matenal: 

• I -<-/_.C.:...:J;.__ tt Top at Sea I 

it. Bottom of Seal 

ft. Top ot Scret<n 

Groundwater: 
First Encountered. ft 

/~. C ft. Bottom of Screen 

/,f ( ft Depth of Bottom Plug 
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1 Bhate Environmental Associates 

Project: $U/l}(J /2.3 
I 

Well/Boring No.: 

--~--~--~~---------------G~I~i~ ProjedNo.: 

£tz ~ 4« ~" ~=~~-Boring location: 
Drilling Method: 

NOTTOSCALE 

Existing Surface 

Asphalt 

2'x2' Concrete Pad 

Flush Mounted Locking cap 

~~---- Locking J-Cap 
~~. •; ·•; •1------1;''• •• ',1 

· ------ Borehole: 
.-II 

Diameter: -.(..LU~~---1 
Top of Casing below 
Existing Surface 

Grout Interval: 1 
Material: g...{ 
Top: 
Bottom: 

Bentonite Seal: 

Screen: 
SlotSl2:e: 
Length: 

Diameter: 

Material: 

Sand/Gravel 
Size: !p-JO 
Material: $end 

Bottom Plug 
Material: ;t (. Jl I! 
Connection: =;;,~ ?J~ ~ 

------- Casing: 
Diameter: 
Length: 

Connections: -L~~...L!J.~~-1 
Material: 

ft. Top of Seal 

5. .S" ft, Bbttom of Seal 

f.D ft, Top of Screen 

Groundwater: 
Fir$t Encountered, ft 

/I. Q ft,Bottom of Screen 

/.f. S ft,Oepth of Bottom Plug 
2Qo ft,Depth of Boring 

~·~------------------------------------------------------~ 



Bhate Environmental Associates 

Project: 

Project No.: 

Boring Location: 

Drilling Method 

__ S~.:..U:::; • .-~:./12-LLJI~J....,c.,/"'J.'-""!.--------weutaonng No.: 

-...,.,~___,.--,,....,.-,----------Geologist: 
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Client Sample ID: Soil Sereenlng Levels 
Lab Sample ID: -Date Sampled: RelloiomW 

Analyte 
Voladle Orpblt Com_.,.., mz'kll 

Benzene 10.3 
n-Butylbenzene 62.1 
sec-Butvlbenzene 60.6 
Ethvlbenzene 128 
Hexane 38 
lsopropylbenzene 271 
p-lsopropyltoluene NV 
Naphthalene 79.5 
n-Propylbenzene 62.1 
I ,2,4-Trimethylbenzene 58 
Toluene 252 
m,p-Xvlene 82 
o-Xylene 99.5 

Semi-Volatile Orpnle CoJniiOUDd! mz'kll 

2,4-Dinitrotoluene 122 
Fluorene 2660 
2-Methylnaphthalene NV 
Naphthalene 79.5 
Phenanthrene 1830 

Total Petroleum Uydrocarbom mz'kll 

TPH-GRO (C6-C I 0) 880 3 

TPH (C 10-C22) 880 3 

TPH (>C22-C36) 880 3 

General Chemistry 

Solids, Percent NV 

Notes. 
NMED =New Mexico Environmental Department 
TPH =Total Petroleum Hydrocarbons 
).tglkg =micrograms per kilogram 
mglkg ~milligrams per kilogram 
NV~NoValue 

NA ~Not Analyzed 
Q ~Qualifier 
U ~ Not detected 

Table 1 
SWMU-123 Stockpiled Soil Analytical Data (October-December 2005) 

Holloman AFB, New Mexico 

SWMU123-0B5-1,4 SWMU123-PCS6-4,ll SWMU123-0B18 
F36078-l F36078-2 F37043-l 

10/25/2005 10/25/2005 12/2/2005 

Result2 
Q Result2 Q Resule 

llalk2 llalk2 fla/ke: 

2.1 u 1400 u 2.0 
2.1 u 5590 2.0 
2.1 u 8420 2.0 
2.1 u 47400 5.6 
2.1 u 2270 J 2.0 
2.1 u 14700 2.0 
2.1 u 5370 2.0 
2.1 u 3540 2.0 
2.1 u 21600 2.3 
2.1 u 36300 5.2 
2.1 u 12800 6.7 
2.7 u 29600 8.3 
2.1 u 12500 3.3 

llalk2 llalk2 fla/1<2 

70 u 80 u 79 
35 u 65.4 J 39 
35 u 1920 39 
35 u 816 39 
35 u 40 u 39 

mglkg mff/k2 mff/k2 

2.9 u 3220 3.3 

5.2 u 549 6.0 

27.2 60 u 6.0 

% % o/o 

94.2 83.3 82.9 

lo 

u 
u 
u 

u 
u 
u 
J 
J 

J 
J 

u 
u 
u 
u 
u 

u 
u 
u 

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 H). 
1NMED, June 2006. Technical Background Document for Development of Soil Screening Levels, Revision 4.0. (Residential Soil) 
2 Ifresults are not detected (U) then the value is set at the Method Detection Limit (MDL) 
3 NMED, October 2006. TPH Screening Guidelines (Diesel #2/crankcase oil, Residential Direct Exposure) 

SWMU123-PCS15 
F37043-2 
12/2/2005 

Result2 
Q 

llalk2 

1270 J 
7180 
5700 

39000 
1120 J 
9890 
3570 
7260 
15600 
37500 
30500 
46500 
22800 

1121'1<2 

572 
173 J 

5330 
2380 
174 J 

mg/kg 

1840 

1100 

NA 

% 

77.3 

Bold value indicate analytes above NMED Soil Screening Levels (Rev 4.0, Jun 2006) or combined TPH results above NMED TPH Screening Guidelines for Diesel #2/crankcase oil (Table 2b., Oct 2006) 



Table 2 
SWMU 123 Excavation Soil Analytical Data (October 2005-January 2006) 

Holloman AFB, New Mexico 

Client Sample ID: Soil Senetolag lAvds SWMU123-SW01-6 SWMU123-SW02-6 SWMUt23-SW03-6 SWMUt23-SW04-6 
Lab Sample ID: I'IMi:D 
Date Sampled: ~ 

Analyte 

oladle OIDIIIt ComDOUBds 

Acetone 
Benzene 
n-Butylbenzene 

sec-Butvlbenzene 
Chloroform 
Ethylbenzene 
Ethvl methacrylate 

Hexane 

Isopropylbenzene 
-Isopropyltoluene 

Naphthalene 

n-Propylbenzene 
Styrene 

I ,2,4-Trimethylbenzene 
I ,3,5-Trimethylbenzene 
Toluene 
m,p-Xylene 
a-Xylene 

~Volatile Orpllic Compeuadtl 

Benzo(g,h,i)pery1ene 

Diethyl phthalate 

his 2-Ethvlhexvl)ohthalate 
Fluorene 
2-Methylnaphthalene 
Naphthalene 

Total Petroleum Hvd............,. 

TPH-GRO (C6-CIO) 

TPH (CIO-C22) 

TPH (>C22-C36) 

General Chemistry 

Solids, Percent 

Notes. 

NMED =New Mexico Environment Department 

TAL =Target Analyte List 
UTL =Upper Tolerance Limit 
~glkg =micrograms per kilogram 
mg/kg = milligrams per kilogram 
NV=No Value 
Q =Qualifier 
U =Not detected 
1 = Indicates an estimated value 

-
28100 
10.3 
62.1 

60.6 
4 

128 

52.7 

38 
271 

NV 

79.5 
62.1 

100 

58 
24.8 

252 

82 
99.5 

mg/kg 

NV 

48900 
347 

2660 
NV 

79.5 

mg,lkg 

880 3 

880 3 

880 
3 

NV 

F35744-1 F35744-2 

10/13/2005 10/13/2005 

Result2 lo Result2 - _I!JIIq 

29 u 31 
2.3 u 2.5 
2.3 u 2.5 
2.3 u 2.5 
2.3 u 2.5 
2.3 u 2.5 
5.8 u 6.2 
2.3 u 2.5 

2.3 u 2.5 
2.3 u 2.5 

2.3 u 2.5 
2.3 u 2.5 

2.3 u 2.5 

2.3 u 2.5 

2.3 u 2.5 

2.3 u 2.5 
2.9 u 3.1 

2.3 u 2.5 

I'Rikll J&l!ik2 

84 u 88 
110 u 1510 

210 u 220 
42 u 53.2 

42 u 292 
42 u 50.9 

. mg/kg mg/kg 

3.7 u 3.9 

6.4 u 6.7 

6.4 u 6.7 

Ofo % 

77.8 74.4 

1NMED, June 2006. Technical Background Document for Development of Soil Screening Levels, Revision 4.0. 
2 If results are not detected (U) then the value is set at the Method Detection Limit (MDL) 
1

NMED, October 2006. TPH Screening Guidelines (Diesel #2/crankcase oil, Residential Direct Exposure) 

F35744-3 F35744-4 

10113/2005 10/13/2005 

lo Result' lo Result' 

I'Rikll pg/kg 

u 31 u 28 
u 2.5 u 2.3 
u 2.5 u 2.3 

u 2.5 u 2.3 
u 2.5 u 2.3 

u 2.5 u 2.3 

u 6.2 u 5.7 

u 2.5 u 2.3 

u 2.5 u 2.3 

u 2.5 u 2.3 
u 2.5 u 2.3 

u 2.5 u 2.3 

u 2.5 u 2.3 

u 2.5 u 2.3 

u 2.5 u 2.3 

u 2.5 u 2.3 

u 3.1 u 2.8 

u 2.5 u 2.3 

lll!ik2 lll!ik2 

u 86 u 78 

110 u 98 
u 220 u 200 

J 43 u 39 
43 u 39 

J 43 u 39 

melk2 mg/kg 

u 4.2 u 3.4 

u 6.5 u 5.9 

u 6.5 u 5.9 

Ofo % 

75.9 83.2 

SWMUt23-SW05-6 

F35744-5 
10/13/2005 

lo Resule 
pg/kg 

u 31 

u 2.5 

u 2.5 

u 2.5 
u 2.5 

u 2.5 

u 6.3 

u 2.5 

u 2.5 

u 2.5 

u 2.5 

u 2.5 

u 2.5 

u 2.5 

u 2.5 

u 2.5 

u 3.1 

u 2.5 

111!/ka 

u 86 

u 110 

u 220 

u 43 

u 43 

u 43 

mglkg 

u 3.7 

u 6.4 

u 6.4 

'Yo 

77.2 

Bold value indicate analytes above NMED Soil Screening Levels (Rev 4.0, Jun 2006) or combined TPH results above NMED TPH Screening Guidelines for Diesel #2/crank:case oil (Table 2b., Oct 2006) 

SWMU123-SW06 

F37432-1 
12/19/2005 

lo Result2 lo 
Jlg/kg 

u 75.2 J 
u 3.1 u 
u 3.1 u 
u 13.9 

u 3.1 u 
u 3.1 u 
u 7.6 u 
u 3.1 u 
u 3.1 u 
u 3.1 u 
u 3.1 u 
u 3.1 u 
u 3.1 u 
u 3.1 u 
u 3.1 u 
u 3.1 u 
u 3.8 u 
u 3.1 u 

lll!l'ka 

u 89 u 
u 110 u 
u 659 

u 45 u 
u 45 u 
u 45 u 

mglkg 

u 77 ui 
u 130 u 
u 818 

'Yo 

74.3 



Table2 
SWMU 123 Excavation Soil Analytical Data (October 2005-January 2006) 

Holloman AFB, New Mexico 

Client Sample ID: 
Sail s.r-.Iag Levels 

SWMUl23-SW06-0E SWMUI23-SW07 SWMU123-SW08 SWMU123-SW08-0E 
Lab Sample ID: -Date Sampled: .............. 

Analyte 

VoMUieOn!aDI£Com-

Acetone 

Benzene 
n-Butylbenzene 

sec-B!!!YJbenzene 
Chloroform 
Ethylbenzene 

Ethyl methacrylate 

Hexane 
Isopropylbenzene 

-Isooroovltoluene 
Naphthalene 
n-Propylbenzene 
Styrene 

1,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
Toluene 
m,p-Xylene 
a-Xylene 

Seml-VoMUieOrpalc Compouads 

Benzo(g,h,i)perylene 

Diethyl phthalate 

bis 2-Ethvlhexv])ohthalate 

Fluorene 
2-Methylnaphthalene 

N aohthalene 

Total Petreleum HvdroearboDS 

TPH-GRO (C6-Cl0) 

TPH (CIO-C22) 

TPH (>C22-C36) 

General Chemistry 

Solids, Percent 

Notes: 

NMED =New Mexico Environment Department 

TAL =Target Analyte List 

UTL =Upper Tolerance Limit 
~g/kg =micrograms per kilogram 
mglkg = milligrams per kilogram 

NV=NoValue 
Q =Qualifier 
U = Nat detected 

J = Indicates an estimated value 

-
28100 

10.3 

62.1 
60.6 

4 

128 
52.7 

38 
271 

NV 
79.5 
62.1 

100 

58 
24.8 

252 

82 
99.5 

mRikl! 

NV 
48900 

347 

2660 

NV 
79.5 

mlrik2 

880 3 

880 3 

880 3 

NV 

F37721-1 F37432-2 
1/9/2006 12/19/2005 

Resute IQ Result2 - llRikll 

30 u 34 

2.4 u 2.7 
2.4 u 2.7 
2.4 u 2.7 

2.4 u 2.7 
2.4 u 2.7 

5.9 u 6.8 
2.4 u 2.7 
2.4 u 2.7 
2.4 u 2.7 
2.4 u 2.7 
2.4 u 2.7 
2.4 u 2.7 

2.4 u 2.7 

2.4 u 2.7 
2.4 u 2.7 

3.0 u 3.4 
2.4 u 2.7 

l&l!lkt! ,.. 
89 u 83 
110 u 100 

220 u 974 
44 u 42 

44 u 42 
44 u 42 

__ Dig/kg mgtkg 

14.9 5.2 

17.2 31 

16.6 296 

% % 

73.2 80.1 

1NMED, June 2006. Technical Background Document for Development of Soil Screening Levels, Revision 4.0. 
2 If results are not detected (U) then the value is set at the Method Detection Limit (MDL) 
3 NMED, October 2006. TPH Screening Guidelines (Diesel #2/crankcase oil, Residential Direct Exposure) 

F37432-3 F37741-3 

12/19/2005 119/2006 

IQ Result' IQ Result2 

Jill/kg llRikll 

u 37 u 38.4 

u 2.9 u 2.2 

u 2.9 u 2.2 

u 2.9 u 2.2 

u 2.9 u 2.2 

u 2.9 u 2.2 

u 7.4 u 5.5 

u 2.9 u 2.2 

u 2.9 u 2.2 

u 2.9 u 2.2 

u 2.9 u 2.2 

u 2.9 u 2.2 

u 2.9 u 2.2 

u 2.9 u 2.2 

u 2.9 u 2.2 

u 2.9 u 2.2 

u 3.7 u 2.7 

u 2.9 u 2.2 

l&l!lkt! lll!ika 

u 81 u 79 

u 100 u 98 

200 u 200 

u 41 u 39 
u 41 u 73.6 

u 41 u 106 

mgtkg mgtkg 

u 78 u 3.2 

u 6.2 u 5.9 

13.0 17.9 

% % 

79.8 82.7 

SWMUI23-SW09 

F37432-4 
12/19/2005 

IQ Result2 -
J 28 

u 2.2 
u 2.2 

u 2.2 

u 2.2 

u 2.2 

u 5.5 

u 2.2 

u 2.2 

u 2.2 

u 2.2 

u 2.2 

u 2.2 

u 2.2 

u 2.2 

u 2.2 

u 2.8 

u 2.2 

l&l!lkt! 

u 82 

u 100 

u 210 

u 41 

J 41 

J 41 

mgtkg 

u 3.5 

u 6.1 

7.53 

% 

79.6 

Bold value indicate analytes above NMED Soil Screening Levels (Rev 4.0, Jun 2006) or combined TPH results above NMED TPH Screening Guidelines for Diesel #2/crankcase oil (Table 2b., Oct 2006) 

SWMUI23-SW09-FD 

F37432-5 

12119/2005 

IQ Resole Q 
ulrik2 

u 29 u 
u 2.3 u 
u 2.3 u 
u 2.3 u 
u 2.3 u 
u 2.3 u 
u 5.7 u 
u 2.3 u 
u 2.3 u 
u 2.3 u 
u 2.3 u 
u 2.3 u 
u 2.3 u 
u 2.3 u 
u 2.3 u 
u 2.3 u 
u 2.9 u 
u 2.3 u 

l&l!lkt! 

u 85 u 
u 110 u 
u 210 u 
u 42 u 
u 42 u 
u 42 u 

mg/kg 

u 70 u 
u 6.4 u 
J 6.4 u 

% 

78.4 



Table 2 
SWMU 123 Excavation Soil Analytical Data (October 2005-January 2006) 

Holloman AFB, New Mexico 

Client Sample ID: 
SoD Screellillg Lewis 

SWMU123-SWOIO SWMUI23-SWOII SWMUI23-SWOI2 SWMUI23-SWOI3 
Lab Sample ID: -Date Sampled: 

_._.. 
Analyte 

Volatile Ornate c-JIOl!IICI• .. ·lllllkl 

Acetone 28100 
Benzene 10.3 
n-Butylbenzene 62.1 
sec-Butvlbenzene 60.6 
Chloroform 4 
Ethylbenzene 128 
Ethyl methacrylate 52.7 
Hexane 38 
Isopropylbenzene 271 

-Isopropyltoluene NV 
Naphthalene 79.5 
n-Propylbenzene 62.1 
Stvrene 100 
I ,2,4-Trimethylbenzene 58 
1,3,5-Trimethylbenzene 24.8 
Toluene 252 
m,p-Xylene 82 
a-Xylene 99.5 

Semi-Volatile Orgaak Compouads mw'kg 

Benzo(g,h,i)pervlene NV 
Diethyl phthalate 48900 
bis 2-Ethvlhexvllohthalate 347 
Fluorene 2660 
2-Methylnaphthalene NV 
N aohthalene 79.5 

Total Petroloum Hvdrocarbons mglkg 

TPH-GRO (C6-CIO) 880 3 

TPH (CIO-C22) 880 3 

TPH (>C22-C36) 880 
3 

Gelleral Cbe-.y 

Solids, Percent NV 

Notes. 

NMED = New Mexico Environment Department 

TAL= Target Analyte List 

UTL =Upper Tolerance Limit 
jlg/kg =micrograms per kilogram 

mglkg = milligrams per kilogram 
NV=No Value 
Q=Qualifier 
U =Not detected 
1 = Indicates an estimated value 

F37432-6 F37432-7 
12/19/2005 12/19/2005 

Result2 lo Result2 

llw'kll IIRikK 

53.7 J 37.2 
54.9 14.3 
2.7 u 2.6 
2.7 u 2.6 
2.7 u 2.6 
2.7 u 2.6 
6.6 u 6.4 
2.7 u 2.6 
2.7 u 2.6 

2.7 u 2.6 
2.7 u 2.6 
2.7 u 2.6 
2.7 u 2.6 
2.7 u 2.6 
2.7 u 2.6 

2.7 u 2.6 
3.3 u 3.2 
2.7 u 2.6 

IIRikK llelke: 

89 u 92 
110 u 110 
220 u 230 
45 u 46 
45 u 46 
45 u 46 

mglkg mllfkg 

91 u 4.2 

6.8 u 6.9 

9.70 J 6.9 

% % 

73.7 70.8 

1NMED, June 2006. Technical Background Document for Development of Soil Screening Levels, Revision 4.0. 
2 If results are not detected (U) then the value is set at the Method Detection Limit (MDL) 
3 NMED, October 2006. TPH Screening Guidelines (Diesel #2/crankcase oil, Residential Direct Exposure) 

F37432-8 F37432-9 

12119/2005 12/19/2005 

lo Result2 lo Result2 

l&w'kll l&w'kll 

J 31 u 35 
5.5 J 2.8 

u 2.5 u 2.8 

u 2.5 u 2.8 
u 2.5 u 2.8 

u 2.5 u 2.8 
u 6.2 u 7.0 

u 2.5 u 2.8 

u 2.5 u 2.8 

u 2.5 u 2.8 

u 2.5 u 2.8 
u 2.5 u 2.8 

u 2.5 u 2.8 

u 2.5 u 2.8 

u 2.5 u 2.8 

u 4.9 J 2.8 

u 6.5 J 3.5 
u 2.5 u 2.8 

llelke: lleike: 

u 91 u 88 

u 110 u 110 

u 230 u 220 

u 45 u 44 

u 45 u 44 

u 45 u 44 

mglkg mtllkg 

u 4.2 u 4.1 

u 6.8 u 6.7 

u 9.04 J 6.7 

% % 

71.9 74.3 

SWMUI23-SWOI4 

F37432-10 

12119/2005 

lo Result1 

IIRikK 

u 44.4 

u 2.7 

u 12.3 

u 57.8 

u 2.7 

u 11.3 

u 6.7 

u 2.7 

u 19.7 

u 2.7 

u 2.7 

u 21.8 

u 2.7 

u 2.7 

u 2.7 

u 2.7 

u 3.3 
u 2.7 

11tllk2 

u 92 

u 110 
u 230 

u 46 

u 47.8 

u 46 

mglkg 

u 67.3 

u 57.6 

u 15.6 

% 

71.1 

Bold value indicate analytes above NMED Soil Screening Levels (Rev 4.0, Jun 2006) or combined TPH results above NMED TPH Screening Guidelines for Diesel #2/crankcase oil (Table 2b., Oct 2006) 

SWMUI23-SWI5 

F37783-l 
1111/2006 

lo Result2 
Q 

IIRikK 

J 27 u 
u 2.2 u 

2.2 u 
2.2 u 

u 2.2 u 
2.2 u 

u 5.4 u 
u 2.2 u 

2.2 u 
u 2.2 u 
u 2.2 u 

2.2 u 
u 2.2 u 
u 2.2 u 
u 2.2 u 
u 2.2 u 
u 2.7 u 
u 2.2 u 

111111<2 

u 78 u 
u 98 u 
u 200 u 
u 39 u 
J 39 u 
u 39 u 

lllllkl 

3.6 u 
6.0 u 
6.0 u 

% 

82.1 
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Table 2 
SWMU 123 Excavation Soil Analytical Data (October 2005-January 2006) 

Holloman AFB, New Mexico 

Client Sample ID: Soli Seree8lag Levels 

Lab Sample ID: NIIIED 
Date Sampled: --

Analyte 
VolatlleOrmulk:Cem_...., llltllkl! 

Acetone 28100 
Benzene 10.3 
n-Butylbenzene 62.1 
sec-Butylbenzene 60.6 
Chloroform 4 
Ethylbenzene 128 
Ethyl methacrylate 52.7 
Hexane 38 
Isopropylbenzene 271 
-Isopropyltoluene NV 

Naphthalene 79.5 
n-Propylbenzene 62.1 
Styrene 100 
1 ,2,4-Trimethvlbenzene 58 
1,3,5-Trimethylbenzene 24.8 
Toluene 252 
m,p-Xylene 82 
a-Xylene 99.5 

Semi-Volatile On!aoic Componacls lllt!lkl! 

Benzo(g,h,i)o_erylene NV 
Diethyl phthalate 48900 
bis 2-Ethylhexyl)phthalate 347 
Fluorene 2660 
2-Methylnaphthalene NV 
N~hthalene 79.5 

otal Petrole- Hytlroearboos mlllkl! 

TPH-GRO (C6-C I 0) 880 3 

TPH (CIO-C22) 880 3 

TPH (>C22-C36) 880 3 

Geaeral ChaclstrY 

Solids, Percent 
--- NV ____ 

Notes. 

NMED =New Mexico Environment Department 

TAL =Target Analyte List 
UTL =Upper Tolerance Limit 
~glkg =micrograms per kilogram 
mglkg = milligrams per kilogram 
NV=No Value 
Q=Qualifier 
U =Not detected 
J = Indicates an estimated value 

SWMUI23-SWI6 SWMU123-BOTTOMI-11,13 
F37783-2 F36173-l 
1/ll/2006 10/27/2005 

Result2 lo Result2 

lltUkll lltUkll 

32 u 35 
2.6 u 2.8 
2.6 u 2.8 
2.6 u 2.8 
2.6 u 2.8 
2.6 u 22.7 
6.4 u 7.0 
2.6 u 2.8 
2.6 u 4.7 
2.6 u 2.8 
2.6 u 2.8 
2.6 u 5.2 
2.6 u 2.8 
2.6 u 14.8 
2.6 u 4.3 
2.6 u 2.8 
3.2 u 20.9 
2.6 u 2.8 

111!/kt! J1l!/ko: 

77 u 90 
96 u 110 
190 u 220 
38 u 45 
38 u 45 
38 u 45 

mlllkl! mlllkl! 

3.4 u 4.4 

5.9 u 6.9 

5.9 u 6.9 

"'o .,. 
841_ 72.7 

1
NMED, June 2006. Technical Background Document for Development of Soil Screening Levels, Revision 4.0. 

2 If results are not detected (U) then the value is set at the Method Detection Limit (MDL) 
3

NMED, October 2006. TPH Screening Guidelines (Diesel #2/crankcase oil, Residential Direct Exposure) 

SWMUI23-BOTTOM2-11,13 

F36173-2 
10/27/2005 

Q Result' 

J1l!/ko: 

u 28 
u 57.5 
u 2.2 
u 3.9 
u 2.2 

33.0 
u 6.1 
u 2.2 
J 6.0 
u 3.7 
u 2.2 
J 3.6 
u 2.2 

23.0 
J 14.5 
u 159 

58.3 
u 40.8 

W!/kt! 

u 257 
u 110 
u 220 
u 44 
u 44 
u 44 

lllt!lka 

u 13.3 

u 7.13 

u 19.2 

"'o 

74.7 

SWMUI23-BOTTOM-03 
F37741-l 
1/9/2006 

iq Result2 
Q 

Pllik£ 

u 82.6 
23.3 

u 32.9 
J 44.9 
u 7.7 

203 J 
J 32.4 
u 44.6 J 

75.8 
J 30.9 
u 34.0 
J 87.0 
u 2.1 u 

327 
112 
238 J 
353 
155 

Pllik2 

79 u 
u 99 u 
u 200 u 
u 39 u 
u 876 
u 2310 

mlllkl! 

21.4 

J 21.0 

18.4 

"'o 

84.6 

Bold value indicate analytes above NMED Soil Screening Levels (Rev 4.0, Jun 2006) or combined TPH results above NMED TPH Screening Guidelines for Diesel #2/crank:case oil (Table 2b., Oct 2006) 

SWMUI23-BOTTOM-04 
F37741-2 
1/9/2006 

Resule Q 
l&lllkl! 

1600 u 
130 u 
470 
1380 
130 u 

2540 
330 u 
130 u 
1410 
408 
952 

2670 
130 u 

3210 
886 
234 J 
829 
366 

_ll.ll/q 

82 u 
100 u 
210 u 
41 u 

42.3 J 
41 u 

mlllkl! 

203 

10.1 

7.57 J 

"'o 

80.6 
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AUG 19- NOV 30 
2005 

Date Time 

09/27/05 7:45 
09/27/05 9:20 
09/27/05 10:27 
09/27/05 10:38 
09/27/05 11:15 
09/27/05 12:15 
09/27/05 12:40 
09/27/05 13:00 
09/27/05 13:51 
09/27/05 14:32 
09/28/05 8:16 
09/28/05 8:43 
09/28/05 9:55 
09/28/05 10:22 
09/28/05 10:56 
09/28/05 12:28 
09/28/05 14:52 
09/30/05 8:14 
09/30/05 1-:06 
09/30/05 10:44 
09/30/05 11:12 
09/30/05 14:09 
09/30/05 14:48 
10/03/05 8:06 
10/03/05 9:24 
10/03/05 9:57 
10/03/05 10:32 
10/03/05 12:01 
10/03/05 12:39 
10/03/05 13:22 
10/03/05 14:21 
10/24/05 8:30 
10/24/05 8:51 
10/24/05 9:15 
10/24/05 9:59 

Truck number 

I 

! 

Driver's name Volume 

R. Jones 5 
R. Jones 5 
R. Jones ! 

c ,.; 

R. Jones 5 
R. Jones 5 
R. Jones 5 
R Jones 5 
R. Jones : 5 
R. Jones 5 

S, Chesters 5 
R. Jones 5 
R. Jones 5 
R. Jones 5 
R. Jones 5 
R. Jones 5 
R. Jones 5 
R. Jones 5 
R. Jones 4 
R. Jones I 5 
R Jones 5 
R. Jones 5 
R. Jones 5 
R. Jones . 5 
R. Jones 5 
R. Jones 5 
R. Jones I 5 
R. Jones 5 
R. Jones 5 
R Jones 5 
R. Jones ! 5 
R. Jones ' 5 
R. Jones 6 
R. Jones 6 
R. Jones 6 
R. Jones 6 

TRUCK LOG 
FROM SWMU 123 

Unit Cell Placement Over Burden 

CY A-1 
CY I A-1 
CY l ' X 
CY X 
CY l X 
CY , ! X 
CY i I X 

CY ' i X I 

1 CY 1 A-1 
CY ! A-1 
CY l A-1 I 

CY i X 
CY ' A-1 ' 

' CY I A-1 
CY A-1 
CY I A-1 

I CY I A-1 " I 

CY I A-1 
CY : l X ' 
CY • X 
CY 1 X 
CY X 
CY ! X f 

CY A-1 ' 
CY I A-'! 

i CY X 
1 CY A-1 

CY ' A-1 ~ 

I CY : A-~ i 
' CY ' A-~ ! 

CY A-1 ~ 

CY i ' X 
, CY X 

CY ; X ' 
CY X 

Desc. of Cont. Fid 

PCS (JP4'• i 
PCS (JP4) 
PCS (JP4l 
PCS(JP4} ! 
PCS (JP4) i 
PCS (JP4} ' 

PCS (JP4) 
PCS {JP4) 
PCS (JP4) 
PCS (JP4) 
PCS (JP4\ 
PCS (JP4\ 
PCS (JP4} 
PCS (JP4) 
PCS (JP4) 
PCS (JP4) 
PCS (JP4) 
PCS (JP4) ~ 

PCS (JP4! 
PCS (JP4) 
PCS (JP4) 
PCS {JP4) ! 

PCS (JP41 I 

PCS (JP4) I 
PCS (JP4) 
PCS (JP41 
PCSj_JP4'l 
PCS (JP4) I 

PCS (JP4) I 

PCS (JP4'1 
PCS (JP4) I 
PCS (JP4) 
PCS (JP4) 
PCS (JP4) i 

PCS (JP4• 

Pid 

' 

; 

I 

i 

j 

i 
1 

FT 3' 
LANDFARM 

Cumulative 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
89 
94 
99 
104 
109 
114 
119 
124 
129 
134 
139 
144 
149 
154 
'160 
166 
172 
178 

1 of 3 
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1\UG 19 ·NOV 30 
2005 

Date Time 

10/24/05 10:20 
10/24/05 10:48 
10/24/05 11:40 
10/24/05 12:11 
10/24/05 12:42 
10/24/05 13:09 
10/24/05 13:39 
10/24/05 14:37 
10/24/05 15:12 
10/25/05 8:06 
10/25/05 8:35 
10/25/05 9:10 
10/25/05 9:41 
10/25/05 10:21 
10/25/05 10:49 
10/25/05 11:14 
10/25/05 12:08 
10/25/05 12:50 
10/25/05 13:45 
10/25/05 14:18 
10/26/05 9:04 
10/26/05 9:38 
10/26/05 10:14 
10/26/05 10:48 
10/26/05 13:56 
11117/05 13:09 
11/17/05 13:47 
11/17/05 14:28 
11/18/05 8:02 
11/18/05 9:04 
11/18/05 9:04 
11/18/05 10:46 
11/18/05 12:53 
11/21/05 9:00 
11/21/05 11:00 

Truck number 

i 

FORD I 

FORD 
FORD 
FORD 
4023 

FORD 
4023 I 

4023 I 

4023 
4023 I 

Driver'• name Volume 

R. Jones 6 
R. Jones 6 
R. Jones 6 
R. Jones 6 
R Jones 6 
R. Jones 6 
R. Jones 6 
R. Jones 6 
R. Jones 6 

S. Chesters 2 
S. Chesters . 5 
S. Chesters 5 
S. Chesters 5 
S. Chesters 5 
S. Chesters 5 
S. Chesters 5 
S. Chesters 5 
S. Chesters 5 
S. Chesters 5 

R. Wood 5 
R. Wood 5 
R. Wood 5 
R. Wood 5 
R.Wood ! 5 
R. Wood 5 
R. Jones 5 
R Jones 5 
R. Jones 5 
R. Jones 5 
R. Jones 10 

S. Chesters 5 
R. Jones i 10 
R. Jones ~ 10 
R. Jones 10 
R. Wood 10 .......... 

( 
TRUCK LOG 

FRO~l SlVMU 123 

Unit Cell Placement OverBurden 

CY i A-2 
' CY \ A-2 

CY A-2 
I CY A-2 ' 
• CY A-2 t 

CY A-2 
CY A-2 
CY A-2 
CY A-2 
CY A-2 
CY I X 
CY ! ! X 
CY X 
CY X 

. CY X 
CY A-2 
CY I A-2 
CY A-2 
CY A-2 
CY A-2 
CY A-2 I 

CY , A-2 
CY A-2 
CY A-2 . 
CY A-2 
CY Reuse Yard 
CY Reuse Yard 
CY Reuse Yard 
CY Reuse Yard 
CY Reuse Yard 
CY Reuse Yard 

CY • Reuse Yard 
CY : Reuse Yard I 

CY i Reuse Yard 
CY Reuse Yard I 

Deac. of Cont. Fid 

PCS (JP4) t 
PCS (JP4) ' 

i PCS (JP4) 
PCS (JP4) 
PCS (JP4) 
PCS (JP4) 
PCS (JP4) ' 

PCS (JP4) 
PCS (JP4) 240 
PCS (JP4} 
PCS (JP4) 
PCS (JP4) . PCS (JP4) 
PCS (JP4) 
PCS (JP4) 
PCS (JP4) I 

PCS (JP4., 
PCS (JP4) 
PCS (JP41 
PCS (JP4) 
PCS (JP4) 
PCS (JP41 
PCS (JP4) 
PCS (JP4) 
PCS (JP4) ! 

Concrete 
PCS (JP4) 
PCS (JP4) 
PCS (JP4) 
PCS (JP4) 
PCS tJP4\ ' 
PCS (JP4) ' 
PCS (JP4) I 
PCS (JP4) 
PCS {JP4) I I 

Pid 

j 

30 

' ! 

l 

! 

: 

I 
• 
I 

I'T 31 
cANDFARM 

Cumulative 

184 
190 
196 
202 
208 
214 
220 
226 
232 
234 
239 
244 
249 
254 
259 
264 
269 
274 
279 
284 
289 
294 
299 
304 
309 
314 
319 
324 
329 
339 
344 
354 
364 
374 
384 

2 of3 



~UG 19- NOV 30 
200E 

Date Time 

11/21/05 2:00 
11/22/05 9:00 
11/22/05 11:00 
11/22/05 2:00 
11/23/05 1:13 
11/23/05 1:35 
11/23/05 2:25 
11/28/05 8:54 
11/28/05 9:20 
11/28/05 9:50 
11/28/05 10:16 
11/28/05 11:15 
11/28/05 12:47 
11/28/05 1:40 
11/28/05 2:29 
11/28/05 3:09 
11/28/05 3:30 
11/28/05 8:40 
11/28/05 9:50 
11/28/05 11:00 
11/28/05 12:00 
11/28/05 13:30 
11/28/05 14:03 
11/28/05 14:43 
11/28/05 15:20 

Truck number 

FORD 
4023 
4023 
4023 
4023 
5Yd c 

4023 I 
5YD . 
SYD 
5YD 
5YD 
5YD 
SYD • 
5YD 
SYD 
5YD 
SYD 
4023 
4023 
4023 
4023 
4023 
4023 . 
4023 
4023 

Driver's name Volume 

R. Wood 5 
R. Wood 10 
RWood 10 
R.Wood 10 
T. Lucero 16 
T. Lucero 5 
T Lucero I 16 
R.Wood 5 
R.Wood 5 
R. Wood 5 
R. Wood 5 
R. Wood 5 
R. Wood 5 
R. Wood 5 
R. Wood 5 
R.Wood 5 
R. Wood 5 

E. Gamboa 15 
E. Gamboa 10 
E. Gamboa 10 
E. Gamboa 10 
E. Gamboa 15 
E. Gamboa 10 
E. Gamboa l 15 
E. Gamboa i 10 

TRUCK LOG 
FROM Slt.'ll'Ili 123 

Unit Cell Placement OverBurden 

CY ' Reuse Yard l 
I CY ! Reuse Yard 

CY Reuse Yard 
CY . Reuse Yard 

. CY 1 ! X 
CY ; X 
CY A-2 i 

CY ! I X 
CY · X 
CY 1 X 
CY 1 ' X 
CY A-2 

• CY X 
CY X 
CY A-2 

, CY · I X 
CY B-1 
CY X 
CY A-2 
CY X 
CY X 
CY I X 
CY A-2 
CY . . X ! 
CY i X ' 

Desc. of Cont. Fid Pid 

PCS(JP4) 
PCS (JP4) I 

PCS (JP4) 
PCS (JP4) 
PCS (JP4) 
PCS (JP4) 
PCS (JP4) 
PCS (JP4) 
PCS (JP4) 
PCS (JP4) 
PCS (JP4) 
PCS (JP4' 
PCS (JP4) 
PCS (JP4} 
PCS (JP4) 
PCS (JP4) I 

PCS (JP4) 
PCS (JP4) 
PCS (JP4) ' 
PCS (JP4) 
PCS (JP4) j 

PCS (JP4\ 
PCS (JP4) 
PCS (JP4) ! I 
PCS (JP4) 

i 

! 

i 

~ 

~31 

cANDFARM 

Cumulative 

389 
399 
409 
419 
435 
440 
456 
461 
466 
471 
476 
481 
486 
491 
496 
501 
506 
521 
531 
541 
551 
566 
576 
591 
601 
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Aug-30-0l 07:32 49 CES/CEV (505) 572 SOBO 
• •• •f ••• 

GARY E JOHNSON 
fiOII.&ItiVOif 

August 17, 200 l 

Howard E. Moffitt 
Deputy Base .Engineer 
49CES/CD 
SSO Tabosa Avenue 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 
290S Rodeo Parle Driv~ East, Building 1 

Santa Fe, New Me:dco 87505-6303 
Telephone (505) 428-2500 

Fax (SOS) 827-1545 

www.nmenv.staJe.nm.u.-. 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

7671 Dolo 

Holloman Air Force Dase, NM 88330-8458 

SUBJECT: NOTICE OF DEFICIENCY: SWMU 123 
HOLLOMAN AIR FORCE BASE 
EPA ID NUMBER: NM6572124422 
TASK#: IDVB·HAFB-01·007 

Dear Mr. Moffitt: 

PSTER lrfAOGIORE 
SECAETAJtr 

PAUL R.·RIT'ZNIA 
Ut:rUTYSECAl!TARf 

Pursuant to it.c; authority under the New Mexico Hazardous Waste Act, N.M.S.J\. 74-4·1 et seq., 
and regulations promulgated pursuant thereto, the Hazardous Waste Bureau (HWB) of lhe New 
Mexico Envirorunent Department (NMED) has reviewed the letter report submitted by 
Holloman Air Fo~ Base (HAFB) requesting n risk-based no further action (NFA) for the 
petroleum-oil-lubricant (POL)-contaminated soil at solid waste management unit (SWMU) 123. 

following review of the letter report, HWB ha., made a determination that additional information 
is required prior to making a final detennination for NF A. The enclosed attachment HsLo; the 
comments that HAFR mu~t address and submit tu NMEI) for review and Nl'A determination. 

Please submit the requested infonnation to IIWD within sixty (60) calendar days from the date 
you receive this Jeuer and the attached notice of deficiency (NOD). NMED HWD may consider 
a petition for a deadline extension, provided that a written justification and the expected 
submittal time arc given. 

P.Ol 
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Aug-30-01 07:32 49 CES/CEV 
, . '. 

Mr. Howard Moffitt 
August 17,2001 
Page2 of2 

(505) 572 soao 

Please present the required infonnation in two hard copies and on a 3.5" diskette compatible with 
MS Word. · 

If you have any questions regarding this NOD please contact Cornelius Amindya."' of my staff at 
(505) 841·9488. or at the above address. 

Sincerely, 

~~~. 
~~hicf 

Haza.tdous Waste Bureau 

JPB:ca 

cc: John E. Keiling, NMED HWB 
Will Moats, NMED HWB 
Cornelius Amindyas 
Kirby Olson, NMED HWB 
David Neleigh, EPA Region VI (6PD-N) 
John Poland. HAFB 
Jose Gallegos, HAFB 
File: Red HAFB 0 l and Reading 

.. 

P.02 
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ATTACHMENT 
NOTICE OF DEFICIENCY ON SWMU 123, (BUILDING 704, WASTE OIL T ANKJ 

U:OLLOMAN AIR FORCE BASE 
Augwt 17,2001 

The following is a Hst of comments that the New Mexico Environment Department (NMED) 
Hazardous Waste Bureau compiled following review of Holloman Air Force Base (HAFB) letter 
report .titled ''Results of additional soil sampling for remediation of the POL-Contaminated 
,f)WMU 12.3, at Holloman A.ir Force Base." 

HAFB must address these comments and submit the required infonnation to NMED to enable 
HWB make a final detennination forNFA on the subject SWMU. 

COMMENT#: 

1. The sampling results for BTEX given in Table 6-1 exceed the NMED soil screening 
levels (SSLs) for protection of groundwater (DA.F=20) for ethylbenzcne, toluene, and 
xylene in sample SWMU 123-SB·C .. 9. The migration to groundwater SSLs are relevant at 
this site because the groundwater table is only 15-30 .f\ below ground surface. Also, the 
sampling results showed elevation of these three constituents at all of the deep samples 
and the text refers to excavation of contaminated soil near the wasbrack to the 
groundwater table. Mo.st Importantly, the above sample contains ethylbenzene at a 
concentration almost double the saturatio.n~bucd direct exposure NMED SSL. This 
mcan.s that there b .substantial chance that free product may be present in Che soil 
under the wasltrack. The potential for groundwater contamination and for free product 
in the soil arc not addressed in this docwnent, so potential risk pathways have not been 
adequately addressed in the document. 

2. It is not possible to assess whether there may be risks from other RCRA constituents at 
the site, because sampling results arc submitted only for BJEX and TRPH. The TRPH 
levels arc quite high, particularly at 8-9 ft, so there is no ~surance that individual 
constituents don't exceed the risk-based guidelines issued by NMED. Since the site 
collected waste oil, there may also be concerns about risks from metals; no sampling 
results are submitted for metals in the Jetter report. The sampling resuliS given in this 
NFA proposal arc inadequate for determining if there is residual risk from contaminants 
remaining at the site; the sampling analysis should have been for RCRA constituents to 
allow for comparison to risk-based cleanup levels. 

3. This document docs not present a valid risk assessment to support the requested risk
ba.o;ed Nf' A due to the deficiencie~ mentioned above. HAFD should therefore conduct 
funher .investigation to delineate the nature, horizontal and vertical extent of th~: 
contaminant plwne by sampling for RCRA constituents, pH, and metals at SWMU 123. 

Holloman Air Force Base 
SWMU 123 Attachment 

Page 1 of 1 

' . , .. , ...... 
P.O~ 
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4. HAFB should address free product during lhe investigations, since elevated concentration 
of elhylbenzene and TRPH with depth in the soil samples strongly sug~sts the 
possibility that free product exists below. 

5. Provide a site plan (with a scale and north arrow) that shows the locations of the concrete 
pad, the waste oil~ the boring locations, the limits of the remedia.J excavation, all soil 
sample locations, surrounding site structures (including the office building ·704), any 
. subsurface structures such as USTs, utility lines, storm drains, manholes, and any 
sunounding monitoring wells. 

6. Provide infonnation on the containment of wash water on the pad, and explain whether it 
drains off the sides of the pad, is there a drain or swnp and associated drain lines, arc 
there sewer Jines or tanks? And. if present, has HAFB investigated these structures 
previously? Earlier studies conducted in 1994 did not cover/discuss these. 

7. Provide the analytical methods and detection limits for each chemical analysis perfonned 
for all past and future sample analyses. NMED recommends that sample analysis values 
be reported as less than instnunent detection limits, versus a non-detect (ND) reporting. 

8. Drill one boring at the downgradient end of the concrete pad, since lhe letter report 
indicates that HAFB,s deepest soil boring only reached a maximum depth of9 feet below 
ground surface. The new boring should be drilled to a minimum depth of 5 feet below 
the seasonal low water table elevation and also to apparent clean soil based on field 
screening. Soil samples should be collected at 2.5-foot intervals or continuously from the 
boring. HAFB should submit the soil sample collected from immediately above the 
water table, from the base of the boring and also the most contaminated sample (based on 
field screening) to a laboratory for analysis of gasoline range organics (GRO). diesel 
range organics (DRO) and oil range organics (ORO) by EPA Method 8015M, VOCs by 
EPA Method 8260, SVOCs by EPA Method 8270 and RCRA metals ( i.e., Arsenic, 
Barium, Cadmium, Chromium, Lead, Mercury, Selenium, and Silver). 

9. HAFS should install a monitoring wcJJ in the boring witl1 a screened interval that extends 
above the water table. HAFB should test for phase-separated hydrocarbons. lf there is 
no free product then HAFB must collect groundwater samples for analyses of GRO, 
DRO, ORO, VOCs, SVOCs and RCRA metals. 

10. If the waste oil UST was in a different location, HAFH must install a well lhere also as 
described above and add PCBs to lhe soil sample analytical suite. 

I J. If HAFB doesn't have information on the direction of groundwater flow, it must install a 
minimum of J wells so that it can dctcnnine and indicate the groundwater now direction 
at the site. 

Holloman Air Force Base 
SWMU llJ Attachment 
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12. NMED is suggesting analysis ofVOCs by EPA Method 8260 because solvents may 
have been used at the wash rack and would have been discharged to the waste oiJ 
UST. Therefore HAFB should check for INOCs. IfHAFB already has some of 
this information, then just test for BETX (EPA Method 80218 or the latest version 
will do). 

13. Submit a work plan to complete this work within 60 calendar days from the date 
HAFB receives this Attachment and the cover letter. Based on the results of the 
investigation, NMED may require further investigation and possibly corrective 
action. Fwther, should the POL contamination be limited to soil, HAFB could 
consider excavating and disposing of the contaminated soil appropriately to protect 
the health of the office workers in the building(s) located near SWMU 123. 

Holloman Air Force Base 
SWMU 123 Attachment 
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---- State of New Mexico 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bul'eau 
2905 Rodeo Pa'k D,ive East, Building 1 

Santa. Fe. New Mexico 87505-6303 
Telephone (505) 428-2500 

Fa:x. (505) 428-2567 

!4Joo1 

BILL RICHARDSON 
GOJIEitJtiOR www.nmenll.srate..nm.llS 

RON CURRY 
SECRETARY 

February 10. 2004 

Ms. Debbie Hartell 
Chief Environmental 
49CES/CEV 
550 Tabosa Ave. 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Holloman AFB, NM 88330-8458 

DERRITH WATCHMAN-MOORE 
DEPVTY SECRETARY 

RE: APPROVAL OF THE ADDITIONAL SOn. BORING AND MONITORING 
WELL INSTALLATION WORKPLAN FOR SWMU 123, HOLLOMAN AIR 
FORCE BASE 
EPA ID# NM65721144ll 
HWB-HAFB-03·006 

Dear Ms. Hartell: 

The New Mexico Environment Department (NMED) has reviewed Holloman Air Force Base's 
Soil Boring And Monitoring Well Installation Workplan tor SWMU 123 dated November 2003. 

NMED approves the workplan for implementation. However, the following considerations 
should be addressed during implementation of the proposed work. 

1. Regardless of the fmdings at the OPT -2 location, at least one of the optional DPT soil 
borings should be installed in the aiea of or east of soil boring 123-B02, (Phase 1 
Investigation Remedial Investigation Report~ September 1997) which was drilled 
approximately 25 feet east of the abandoned waste oil tank. Soil boring 123-B02 
showed elevated levels of Total Recoverable Petroleum Hydrocarbons (TRPH) and 
volatile organic carbons (VOCs} constituents and therefore must be investigated in 
order to define the lateral extent of contamination in this direction. 



02/13/2004 13:45 FAX 505 679 2148 

Ms. Debbie Hartell 
February 10, 2004 
Page2 

HOLLOMAN AFB NM [41002 

2. The ground water flow direction does not appear to be well established in this area 
based on the south/southwest flow directions at SWMUs LF-01 and SD-08, and the 
easterly groWld water flow direction at Spill Site 02/05, Therefore, HAFB should 
consider installing an additional ground water monitoring well to the east of the 
release location. 

lfyou have any questipns, please contact me at (505) 841-9488_ 

~ 
Steve Jetter 
HWB P its Management Program 

cc: Sandra Martin, NMED HWB 
John Kieling, NMED HWB 
Cornelius Amindyas, NMED HWB 
James Harris, EPA-Region 6 
David Scruggs, HAFB 
Dan Hohnquist, HAFB 
File: Reading and HAFB-HSWA 



MEMORANDUM FOR NEW MEXICO ENVIRONMENT DEPARTMENT 
Attn: Mr. James P. Bearzi 
Hazardous Waste Bureau 
2905 Rodeo Park Dr., East, Bldg. 1 
Santa Fe, NM 87505-6303 

FROM: 49 CES/CEV 
550 Tabosa Ave 
Holloman AFB NM 88330-8458 

SUBJECT: Notification of Free Phase Liquid at Solid Waste Management Unit (SWMU) 123-
Bldg. 704 Waste Oil Tank Site 

1. This letter is to inform you of the presence of free phase liquid in monitoring well MW -1. This 
changed condition was identified during investigation activities at the site. We have initiated the 
following activities to both assess and mitigate this condition: 

a. A sample of the liquid has been submitted for laboratory analysis to determine if it is 
characteristically hazardous. 

b. The four adjacent monitoring wells have been resampled to assess the extent of any 
changes. 

c. Removal (bailing) of free phase liquid has been initiated. 

2. Well MW-1 is located along the northern edge of the wash rack where a waste oil tank 
(SWMU 21) and an oil water separator (OWS, SWMU 22) were removed in the past. 
Considering the historical nature of the waste oil tanks and the OWS in conjunction with the 
weathered appearance (dark brown) of the free phase liquid, this is not a newly discovered 
release. As a result of these findings, the Investigation Report for the site is being delayed until 
the new data is available for evaluation. A draft of the report will be available by 1 November 
2004. The environmental restoration ofthe SWMU-123 site is scheduled to take place in 2005. 

3. If you have any questions, please contact Mr. Dan Holmquist at (505) 572-5395. 

cc 
Mr. Cornelius Amindyas 
Hazardous Waste Bureau 
4131 Montgomery NE 

Albuquerque, NM 87109 

DAVIDBUDAK 
Deputy Base Civil Engineer 

Mr. Steve Jetter 
NMEDDOEOB 
H & Pennsylvania Street 

Albuquerque, NM 87116 

Mr. James Harris 
USEPA, Region 6 PD-N, Cube 
1445 Ross Ave., Ste 12 
Dallas, TX 75202-2733 



Telephone Record 

To: Frank Gardner, John Hymer, Dave Rizzuto, Dan Holmquist, Dave Strasser 
& Cornelius Amindyas _OJ_ 

Prepared By: Chuck Schick C!J).Lt.JS 
Date: 8/30/2005- Approximately 9:50am 

Call Between: Chuck Schick and Mr. Dave Strasser (NMED) regarding the 
VCM Work Plan for SWMU 123 dated August 2005 

Major Items Discussed: 

The above referenced work plan is verbally approved with the following 
modifications: 

1. The approximate size of the excavation area is 80 feet (North and 
South walls) by 50 feet (East and West walls). 

2. A minimum of four (4) confirmation (stress on minimum) soil samples 
from each of the North and South wall (samples for offsite lab analysis) 
will be collected (total of 8). Minimum i,mplies that more than four 
samples can be collected from each wall if required to delineate any 
remaining contaminants. 

3. Change the location of soil sample collection from the mid-point of 
each wall to a staggered configuration with alternating locations of 1-
foot above the water table and the next sample at the mid-point of the 
wall. This will promote vertical delineation along each wall. 

4. A minimum of two (2) confirmation (we can take more than two if 
needed) soil samples from each of the East and West walls of the 
excavation. The same staggered vertical pattern used on the longer 
side walls will be continued with one sample from the mid-point 
followed by the next from 1-foot above the water table. 

Other Items Discussed: 

1. The work plan does not address groundwater impact. It is anticipated 
that additional monitoring wells to the south and southeast will be 
necessary to delineate impacts observed in well MW-2. It is possible 
that a remedial strategy will be necessary for the groundwater 
contaminants. 

2. A report will be generated from the soil removal addressed in this VCM 
work plan. That report will include a work plan (a work plan inside a 
source removal or contaminant reduction report) to address the 
additional groundwater characterization. 
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1 PROJECT SAFETY COORDINATION 

The NationView personnel who are responsible for safety and health issues at the Solid 
Waste Management Unit (SWMU) 122 and 123 project site are identified in Table 1-1. 
The respective personnel shall have reviewed and approved this Site-Specific 
Addendum to the Basewide Health and Safety Plan (HASP) submitted by NationView, 
LLC for implementation on this scope of work prior to the start of field operations. The 
requirements of this site-specific addendum are applicable to NationView employees, 
their subcontractors, and site visitors. 

Table 1-1. Project Team Members with Project Health and Safety Responsibilities 

. ······.·. <;):.·~t:~:<= ,<. .. . 

flame 
· . 

·;.~.;':\~ I Te.lephone • .c< ~'T ... < , ' ,, " " ,.~ 

H 
• • 

Corporate Sponsor Mr. David Martin (205) 908-0731 

Project Manager Mr. Frank Gardner, P.G. (303) 386-6454 

Field Team Leader/ Senior 
Mr. Jim Moore, P.G. (303) 929-4840 

Geologist 

Project Geologist/ Site 
Mr. Dustin McNeil, P.G. (303) 895-1963 

Safety and Health Officer 

Health and Safety Manager Mr. Brian Muller, CIH, CSP, CHMM (205) 918-4032 

Notes: P.G. = Professional Geologist 

CIH =Certified Industrial Hygienist 

CSP = Certified Safety Professional 

CHMM = Certified Hazardous Materials Manager 

NationView Project No. 8080014 November 2008 1-1 
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2 PROJECT BACKGROUND AND SCOPE 

Over a period of years, wash water, waste oil, and fuels have been released from the 
previously removed Building 704 Waste Oil Tank (SWMU 123) through deteriorating 
fuel lines or spills and migrated, contaminating the soils and groundwater. Prior 
excavations have removed SWMU 123 source area soil contamination, but the 
horizontal extent of groundwater contamination is currently unknown. The primary 
objectives of this Resource Conservation and Recovery Act (RCRA) Facility 
Investigation (RFI) are to: 

1. Identify potential releases to the subsurface soil and groundwater from the 
previously removed Building 702 Waste Oil Tank (SWMU 122). 

2. Delineate the downgradient horizontal extent of Volatile Organic Compound 
(VOC) (benzene, toluene, ethylbenzene, and xylene) groundwater 
contamination from the previously removed Building 704 Waste Oil Tank 
(SWMU 123) that has been identified under the petroleum, oil, and lubricants 
(POL) Washrack. 

3. Collect sufficient analytical data to complete a site-specific risk assessment of the 
groundwater exposure pathways. 

4. Collect the proper data to meet the data quality objectives (DQOs) to support 
closure of the site based on guidance from the New Mexico Environment 
Department (NMED). 

A detailed summary of the site history is included in the RFI Work Plan. The anticipated 
activities for this project include: 

• Mobilization and demobilization of equipment; 
• Direct Push Technology (DPT) soil boring, monitoring well installation, 
• Subsurface soil sampling, groundwater sampling 

NationView Project No. 8080014 November 2008 2-1 
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3 HAZARD ASSESSMENT AND CONTROLS 

3.1 Task Hazard(s) Summary 

The potential health and safety hazards of this task are summarized below in Table 3-1. 
The potential for encountering these hazards is ranked (high, moderate, or low) based 
on the work to be performed and the hazard control measures to be used. 

Table 3-1. Task Hazards Summary 

Hazard potential 
Summary [High, Moderate, or Description of potential hazards 

Low] 

_i__Safety • Moderate • Walking and surfaces 
• Heavy equipment and vehicular traffic 

(i.e. Walking and working surfaces, All tasks and their • Materials handling 
heavy equipment, traffic, falls, control measures are • Slips, trips, and falls 
excavations, power and hand tools, addressed in Task 
materials handling, confined spaces, Specific Activity 
electrical safety, etc.) Hazard Analyses 

(AHAs) in Attachment 
A 

_i__Utilities • Moderate • Buried 
• Overhead 
• Building 
Although these hazards should not be associated with this 
particular scope of work, it is necessary to verify that the 
hazards can be controlled. 

_i_ Chemical • Moderate • Volatile Organic Compounds: Benzene, Toluene, 
Ethylbenzene and Xylenes (see Attachment B) 

• Sample preservatives (acids) 

_i__Physical • Moderate • Thermal stressors 
• Equipment noise 

_i__Biological • Low • Insect stings and bites 

• Poisonous snakes/reptiles 
(i.e. Plants, animals, insects, (Potential for contact should be minimal) 
spiders, infectious waste) 

3.2 Hazard Control Measures 

General safe work practices and control measures are identified and summarized in the 
Basewide HASP (Bhate, December 2003). Additional task-specific hazards and control 
measures are identified for non-routine tasks as part of the Activity Hazard Analysis 

NationView Project No. 8080014 November 2008 3-1 
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(AHA) process. AHAs have been developed for each of the following activities and are 
included in Attachment A: 

• General site activities/mobilization and demobilization 

• Soil boring, monitoring well installation, soil and groundwater sampling, 
and lOW Handling 

3.3 Written Safety Procedures and Programs 

Table 3-2 provides a summary of the existing safety procedures and programs that will 
be used for this task. Copies of applicable procedures and programs are included in the 
Basewide HASP, as indicated. 

Table 3-2. Written Safety Procedures and Programs 

Reference Procedure or Program Applicable Section(s) 

Hazard Communication Program All (Refer to Basewide HASP) 

Respiratory Protection Program All (Refer to Basewide HASP) 

Hearing Conservation Program All (Refer to Basewide HASP) 

Incident Reporting and Investigation Program All (Refer to Basewide HASP) 

General Work and Safety Rules All (Refer to Basewide HASP) 

Site Health and Safety Inspections All (Refer to Basewide HASP) 

Environmental Monitoring All (Refer to Basewide HASP) 

Personal Protective Equipment Program All (Refer to Basewide HASP) 

Thermal Stressors Program All (Refer to Basewide HASP) 

Materials Handling Program All (Refer to Basewide HASP) 

Housekeeping Program All (Refer to Basewide HASP) 

Fire Prevention/Protection/Response Plans Program All (Refer to Basewide HASP) 

Utilities Program All (Refer to Basewide HASP) 

Electrical Safety Program All (Refer to Basewide HASP) 

Emergency Procedures Program All (Refer to Basewide HASP) 

Hand and Power Tools Program All (Refer to Basewide HASP) 

3-2 November 2008 NationView Project No. 8080014 
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Before site activities can begin, there are several pre-construction documents and 
approval requirements to be met, including Air Force Form (AF Fm) 332 approval, Base 
dig permit with utility clearances, site security measures, and facility manager 
notification of the intended operations. NationView will coordinate project requests for 
Base installation support services through the 49th Civil Engineering Squadron/Combat 
Engineer Vehicle (CES/CEV). Pertinent to the start of activities, a pre-construction 
meeting and site walk-through will be conducted with the U.S. Army Corps of Engineers 
(USAGE) Resident Engineer, Holloman Air Force Base (HAFB) personnel, and 
NationView Site Manager, to inspect site conditions for site/equipment access, 
equipment staging, and decontamination area(s), potential site hazards and emergency 
evacuation routes. Also reviewed at this time will be project procedures in accordance 
with the schedule and planned activities. 

NationView Project No. 8080014 November 2008 3-3 
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4 PERSONAL PROTECTIVE EQUIPMENT 

4.1 Purpose 

The purpose of this program is to ensure that personal protective equipment (PPE) is 
selected in accordance with 29 Code of Federal Regulations (CFR) §1910.132, properly 
used and maintained, and that NationView personnel are properly trained in the 
inspection, use, and maintenance of PPE. 

4.2 Scope 

This program applies to all NationView operations including the sub-contractors on 
NationView managed projects. The following PPE as presented in Table 4-1 will be 
used for the identified activities based on the best available information about the work 
requirements and anticipated hazards. 

Table 4-1. Personal Protective Equipment by Activity 

Activity Head/Face Foot Hands Respiratory Clothing 

Mobilization I Hard Hat (for Steel toed Leather gloves None3, 4 Minimum of long pants 
Demobilization overhead hazards), boots as needed and shirts with a 

Safety Glasses1 minimum 4-inch sleeve 
with rigid side 

shields 
General Site Labor Hard Hat (for Steel toed Leather gloves None3,4 Minimum of long pants 

overhead hazards), boots as needed and shirts with a 
Safety Glasses1 minimum 4-inch sleeve 
with rigid side High visibility vests 

shields around equipment 
Goggles if windy or operation or traffic 

dusty conditions Hearing protection in 
exist areas > 85 dBA 

Equipment Hard Hat2 (for Steel toed Leather gloves None3,4 Minimum of long pants 
Operation (Drilling) overhead hazards), boots as needed Full face Air Purifying and shirts with a 

Safety Glasses1 Chemical Respirator with minimum 4-inch sleeve 
with rigid side resistant gloves Organic vapor (OV) High visibility vests 

shields (nitrile) if contact and P100 combination around equipment 
Goggles if windy or with cartridges or Powered operation or traffic 

dusty conditions contaminants is Air Purifying Hearing protection in 
exist possible Respirator (PAPR) areas > 85 dBA 

with P1 00/0V 
cartridges based on 
monitoring results 
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Activity Head/Face Foot Hands Respiratory Clothing 

Equipment Hard Hat2 (for Steel toed Chemical None3·4 Minimum of long pants 
Decontamination overhead hazards), boots resistant gloves and shirts with a 

Safety Glasses1 (nitrile inner and Full face Air Purifying minimum 4-inch sleeve 
with rigid side Boot outer) Respirator with OV 

Tyvek coveralls may be 
shields covers and P100 combination 

worn where splashing is cartridges or PAPR 
Goggles if windy or with P100/0V possible and as 

dusty conditions cartridges based on recommended by the 

exist monitoring results Site Safety and Health 
Officer (SSHO) 

High visibility vests 
around equipment 
operation or traffic 

Hearing protection in 
areas > 85 dBA 

Soil and Hard Hat2 (for Steel toed Chemical None3· 4 Minimum of long pants 
Groundwater, overhead hazards), boots resistant gloves and shirts with a 
Sampling/ Safety Glasses1 (nitrile inner and Full Face Air Purifying minimum 4-inch sleeve 
Screening with rigid side outer) Respirator with OV 

Tyvek coveralls may be 
shields and P100 combination 

Handling Boot cartridges or PAPR worn where splashing is 

Investigation Goggles if windy or covers as with P100/0V possible and as 

Derived Waste dusty conditions needed cartridges based on recommended by the 

(IDW) exist monitoring results SSHO 

High visibility vests 
around equipment 
operation or traffic 

Hearing protection in 
areas > 85 dBA 

Supervision of Hard Hat (for Steel toed Leather gloves None3·4 Minimum of long pants 
work overhead hazards), boots as needed and shirts with a 

Safety Glasses1 Full Face Air Purifying minimum 4-inch sleeve 
with rigid side Boot Chemical Respirator with OV 

shields covers as resistant gloves and P100 combination Tyvek coveralls may be 
needed (nitrile) if contact cartridges or PAPR worn where splashing is 

Goggles if windy or with with P1 00/0V possible and as 
dusty conditions contaminants is cartridges based on recommended by the 
exist possible monitoring results SSHO 

High visibility vests 
around equipment 
operation or traffic 

Hearing protection in 
areas > 85 dBA 

Notes: 
1 Safety Glasses with rigid side shields approved by American National Standards Institute (ANSI) 
Z-87 required at all times. 

2 Hard hats are not required inside fully enclosed equipment cabs. 

4-2 November 2008 NationView Project No. 8080014 



SITE-SPECIFIC HASP ADDENDUM 
SWMUs 122 AND 123- RFI 

HOLLOMAN AFB, NEW MEXICO 

3 Voluntary use of respirators is authorized for comfort from nuisance dusts and odors, provided 
they are issued and used in accordance with established respiratory protection program 
procedures. 

4 Cartridge change out will occur at the following conditions: 
• Damage to cartridge 
• Cartridge is wet, restriction in breathing, unusual odors 
• Cartridge is visibly clogged with dust, restriction in breathing 
• After each day of use with no continuous exposures over the established Permissible 

Exposure Limits (PELs) per 29 CFR §191 0.1 028(g)(3)(i) (benzene standard) and the 
cartridge manufacturer's change out calculations based on anticipated concentrations. 

• Changes that may be otherwise identified in 29 CFR § 191 0.120. 

The following qualified person certifies that the selection of PPE is based on best 
available information about the work requirements and anticipated hazards. 

Printed name: 

Brian Muller, CIH, CSP, CHMM 
Health and Safety Manager 

NationView Project No. 8080014 November 2008 
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5 SITE MONITORING 
Site monitoring will be conducted using direct-reading instruments primarily in the 
workers' breathing zone. To the extent feasible, site operations will be conducted and 
modified as needed to ensure that personnel are situated upwind of the well installation 
activities. Initial upwind background and work-zone readings will be obtained before the 
initiation of activities. Readings of breathing zones (unless location is otherwise 
specified) will be taken periodically during all activities. The Site Safety and Health 
Officer (SSHO) has the authority to modify the level of protection required for work at 
this site as well as halt operations as deemed necessary to control personal exposures. 
Monitoring results will be recorded on an Atmospheric Monitoring Log Field Health and 
Safety form maintained by the SSHO. Monitoring, calibrating, and maintaining 
instruments are the responsibility of the SSHO. Table 5-1 summarizes the site 
monitoring parameters and action levels applicable for direct reading exposure 
monitoring. 

Table 5-1. Direct Reading Exposure Monitoring 

Activity(s) Compound/ Action Level(s) and 
Actions Instrument Frequency 

Soil boring and 0- 5 parts per million (ppm) 
Continue work in required PPE and continue 

Monitoring Well Every 15 minutes during 
monitoring. 

installation (All intrusive activities 

intrusive soil Ensure personnel are upwind, notify the 
activities) Project Manager (PM). SSHO will upgrade 

Total VOCs/ > 5 ppm to < 1 0 ppm 
PPE to Level C respiratory protection with 

Photoion ization (Sustained for more than 5 
OV and High Efficiency Particulate Air 

Handling IDW Detector (PID) minutes) 
(HEPA) cartridge, as necessary. Implement 

appropriate controls such as ventilation. 
Monitor for benzene and implement 

actions listed below. 

> 10 ppm Stop work, ensure employees are upwind. 
(Sustained for more than 5 Notify PM and Health and Safety Manager 

minutes) (HSM) for additional control measures. 

Continue work activities in required 
protective equipment. Perform integrated 

Benzene I By 
personal exposure monitoring using OV 

No detection up to 0.2 ppm badge or charcoal tubes with calibrated 
colorimetric tube or pump per National Institute for Occupational 

similar (where Safety and Health (NIOSH) or Occupational 
indicted by PID Safety and Health (OSHA) method (consult 

readings) HSM as needed). 

> 0.2 ppm 
Cease work, exit the area to upwind location 

and notify the Site Manager. 
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Activity(s) Compound/ Action Level(s) and Actions Instrument Frequency 

0 - 1.5 milligrams per cubic 
meter (mg/m3) (respirable) 

1-5 mg/m3 (inhalable/total) 
Continue work in required PPE and continue 

monitoring. 
Every 15 minutes during 

intrusive activities 

Visible Dust > 1.5 mg/m3 - < 3 mg/m3 Cease work and ensure personnel are 
(respirable) upwind, notify the Site Manager. SSHO shall 

Particulates I 
>5 mg/m3 - < 10 mg/m3 

upgrade PPE to air purifying respiratory 
Personal DataRam or protection with HEPA cartridges. Perform 

Intrusive Soil SKC HAZ Dust IV (inhalable/total) personnel exposure monitoring using 
Activities Real Time Particulate (Sustained for more than 5 integrated time weighted average (TWA) 

Air Monitor minutes) monitoring. 

>3 - < 30 mg/m3 (respirable) Cease work and ensure personnel are 

> 10- <1 00 mg/m3 (total 
upwind, notify the Site Manager. SSHO shall 

upgrade PPE to powered air purifying 
inhalable) respiratory protection with HEPA cartridges. 

(Sustained for more than 5 Perform personnel exposure monitoring 
minutes) using integrated TWA monitoring. 

Intrusive Soil <10% LEL Continue work in required PPE and continue 
Activities monitoring. 

Lower Explosive 
Limit (LEL) Cease work and ensure personnel are 

>10% LEL upwind, notify the Site Manager. Ensure all 
Handling IDW sources of ignition are kept >50 feet away. 

< 85 decibels A-weighted ( dBA) Continue work in required PPE and continue 
monitoring. 

Ear plugs or ear muffs must be worn with a 
> 85 dBA to< 110 dBA Noise Reduction Rating (NRR) of at least 26 

All site activities Noise dB A. 

Ear plugs and ear muffs must be worn 
> 110 dBA to < 130 dBA together each with a NRR of at least 26 dBA 

each 

> 130 dBA Cease work and ensure personnel leave 
work area. Notify the PM. 
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6 SITE CONTROL 

6.1 Site Activities 

Site-specific site control measures will be used to control access to the work area. 
Tables 6-1 and 6-2 summarize the site control requirements applicable for both general 
work areas and work areas with potentially contaminated soils, respectively. 

Table 6-1. Site Control for General Work Area(s) 

Location Site Control Procedure (discuss important elements such as signs, barricades, fencing, 
briefings, sign-in/out logs, etc.) 

Due to the location of the project site, access will be coordinated with the Site Manager and HAFB 
Operations. Access will be made via a specified route. The SSHO will be responsible for the 
accountability for all onsite personnel using appropriate sign in I sign out procedures as needed. 
The SSHO shall be responsible for maintaining adequate site control in order to limit hazards to 
site workers and site visitors. To the extent feasible, immediate work areas shall be cordoned off 
through the use of devices such as traffic cones, caution tape, or construction fencing along with 
appropriate signage such as "Danger - Construction Area, Authorized Personnel Only" and "Hard 

General Work Area Hat, Safety Glasses, and Safety Boots Required in this Area". All site workers shall be aware of 
surroundings and prevent unauthorized personnel as well as vehicle traffic from entering the work 
area. 

In areas where traffic control is required, all traffic control devices and methodologies will comply 
with the U.S. Department of Transportation (DOT) Manual on Uniform Traffic Control Devices 
(MUTCD, http://mutcd.fhwa.dot.gov) including the use of appropriate roadway markings, highly 
visible safety vests, and flagmen as needed. 

Table 6-2. Site Control for Potentially Contaminated Area(s) 

Location Site Control Procedure (discuss important elements such as signs, barricades, briefings, 
qualifications, required supplies and equipment, sign-in/out logs, etc.) 

Support Zone (SZ) Located outside of contaminated areas, access will be from clean areas or from the Exclusion 
Zone through the Contamination Reduction Zone. 

Contamination Reduction The Contamination Reduction Zone will be demarcated with caution tape or temporary 
Zone (CRZ) construction fencing. Decontamination stations will be located here. 

Exclusion Zone (EZ) Exclusion Zone work areas will be clearly demarcated with caution tape or temporary 
construction fencing. All access to this area will require the use of a sign-in/out log. 

6.2 Decontamination 

Required decontamination procedures are described below in Table 6-3. 
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Table 6-3. Decontamination Procedures by Location 

Type of Decontamination 

6-2 

Personnel 
decontamination 

Equipment 
decontamination 

Work 

Area 

Decontamination Methods 

Personal hygiene will be the responsibility of each individual worker. Eating, drinking, chewing 
tobacco or gum, smoking, and any other practice that may increase the possibility of hand-to
mouth contact is prohibited in the work area. Personnel will be required to thoroughly wash hands 
and face prior to eating, drinking, or smoking. Any disposable PPE used will be collected following 
use in the work area for proper disposal. All disposable PPE will be removed and disposed of in a 
labeled, pre-designated receptacle prior to leaving the work area to prevent the spread of 
contaminants. Upon return, new and/or cleaned PPE will be provided for use. In the case of 
excessive soiling or splattering, the PPE shall be changed out more frequently to reduce the 
spread of contamination and reduce the potential for contaminant breakthrough. Reusable PPE 
shall be cleaned with soap and water after each use. Respirator filter cartridges (if used) shall be 
changed out on a daily basis. 

The decontamination area will be divided into two general areas (equipment area and personnel 
decontamination area). When exiting the work area, workers will leave all equipment in the 
equipment area. Workers will then remove PPE. Gloves will be turned inside out so as to not 
come into contact with potentially contaminated material. Respirators if used will then be removed 
and set aside for cleaning. Workers will then proceed to the personnel decontamination area and 
don clean gloves tor use with soap and water to wash respirators, any other reusable PPE and 
tools. A small wash area will be provided so workers can then wash their face and hands. Clean 
paper towels and/or rags will be used to dry hands and face. Spent PPE and towels/rags will then 
be placed in a 55-gallon drum for proper disposal at the end of the project. 

The drawing below this table depicts a typical decontamination sequence. 

Work efforts will be made to minimize equipment contact with contaminated materials. Prior to 
leaving the work area and land-farm following placement of contaminated soils, equipment (tires, 
excavator/loader buckets, hand tools) will be dry decontaminated. Soils from the dry 
decontamination process will be disposed with the excavated materials. Decontamination tools 
may include brooms and shovels. 

Equipment/ Personnel Exit 
Decontamination Decontamination 

J L 

Equipment Pickup V Personnel Don PPE 
Entrance 

-=======----------' 
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7 COMMUNICATIONS 
Cellular telephones will be available to summon emergency services as required. Refer 
to Sections 1 0, 11 , and 12 of this Site-Specific Addendum (SSA) to the HASP for site 
specific guidance on emergency situations and appropriate actions. Site 
communication amongst workers shall be a combination of verbal and line of sight hand 
communications. Visual signals include: 

1. Hand gripping throat = Can't breathe, 

2. Grip partner's wrist or both hands at waist= Leave area immediately, 

3. Hands on top of head = Need assistance, 

4. Thumbs up = OK, I'm all right, I understand, 

5. Thumbs down= No, Negative 

Cellular telephone use is not permitted while operating equipment. However, in 
the event of an emergency, the support zone may contact operators of heavy 
equipment with hand held radios or cellular phones. 
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8 MEDICAL SURVEILLANCE AND TRAINING 
The medical surveillance and training requirements for NationView's on-site personnel 
working on the soil boring, soil sampling, well installation, and groundwater sampling 
activities will follow the requirements outlined in the Basewide HASP Sections 7.4 and 
5, respectively. 

All personnel performing on-site work activities, wherein they may be exposed to 
hazards resulting from field activities, will have completed applicable training in 
compliance with 29 CFR Part 1910/29 CFR Part 1926 and Engineering Manual (EM) 
385-1-1. Table 8-1 provides a summary of the minimum training requirements for site 
project personnel. 

Table 8-1. Required Worker Training and Site-Specific Training 

Required worker training Site-specific training requirements 

.; 40-hour General Site Worker All personnel working on site shall attend site-specific 
orientation/training prior to starting onsite project work. This 

.; 8-hour Supervisor (as applicable) training will be facilitated by the SSHO. 

.; 8-hour Refresher (as applicable) 

No retraining requirements are anticipated during the project 

Additionally, at a minimum the SSHO or the designated representative and one other 
person will be certified in First Aid and Cardiopulmonary Resuscitation (CPR), and will 
be continuously present during site operations. 
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9 HAZARDOUS CHEMICALS 
Hazardous chemicals (as defined in 29 CFR §1910.1200) to be brought or used on-site 
are identified below. This chemical inventory and associated Material Safety Data 
Sheet (MSDSs) will be maintained by the SSHO. 

Table 9-1. Hazardous Chemicals Brought On-Site 

Chemical Name Amount Location Purpose 

Assorted fuels, lubricants, 
No storage planned. Quantities No storage planned. 

coolants, etc. necessary for 
limited to immediate use Materials to be brought on- Equipment Servicing and 
requirements of on-site site by vendor's Operation 

equipment operation 
equipment. maintenance vehicle. 

Calibration gases for air 
One small aluminum cylinder of 

Storage with monitoring 
monitoring equipment, if each required gas. (Each equipment in the onsite 

Calibration of monitoring 

required for instruments in use 
contains approximately 35 L of 

field office 
equipment 

gas mixture). 

Groundwater sample Minimal quantities will be 
preservative (hydrochloric 2 milliliter (ml)/vial required for groundwater Groundwater Sampling 

acid) sampling 

Hazardous materials anticipated to be brought on site include preservatives for 
groundwater samples, calibration gases for air monitoring equipment, and possible fuel, 
lubricants, or coolants for equipment. No other hazardous materials are anticipated to 
be brought on site by Nation View or their subcontractor for use on site under this scope 
of work. 

A copy of the NationView Hazard Communication Program is included in the Basewide 
HASP. A MSDS must be maintained on site for any hazardous materials stored or 
used. A MSDS must be submitted to the HSM and approvals obtained prior to bringing 
any hazardous materials on the job site. The MSDSs for all hazardous materials will be 
reviewed with all onsite personnel by the SSHO as a part of chemical specific hazard 
communication training. 

Additionally, all personnel onsite will have appropriate general hazard communication 
training per 29 CFR §1910.1200 and 29 CFR §1910.120. All containers used to store 
hazardous materials or Investigation Derived Waste (IDW) will be properly labeled with 
the identity and hazards associated with the contents. All IDW water will be contained 
in 55-gallon U.S. Department of Transportation (DOT) approved drums. An inventory of 
the number of drums will be maintained by the SSHO. The labeling will be 
weatherproof and fade proof for a minimum of 1 year. An IDW holding area will be 
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designated at or near the subject site. Groundwater sampling results will be used to 
characterize the I DW. 
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10 EMERGENCY ACTION AND RESPONSE 
Personnel responsible for coordinating emergency response actions during the SWMU 
122 and 123 OPT soil boring, well installation, and soil and groundwater sampling 
activities are identified below in Table 10-1. A map showing directions to the authorized 
medical facility is included in Section 12. 

Table 10-1. Emergency Coordinator and Alternate 

Responsibility Name Phone Number(s) 

Task Emergency Coordinator Mr. Dustin McNeil 
Office (303) 597·2450 

Cell (303) 895·1963 

Alternate Emergency Coordinator Mr. Dave Rizzuto 
Office (505) 679·21 00 

Cell (505) 430·3965 

If an emergency situation develops which requires evacuation of the work area, the 
evacuation procedures in Table 10-2 shall be followed. 

Table 10-2. Evacuation Procedures 

Evacuation Step Methods and comments: 

Notify affected workers Use of site communication methods as applicable 

Evacuate to safe location Assemble at the primary evacuation site (support area outside of the exclusion zone) 

Assemble and account for workers Emergency Coordinator shall account for personnel using site Sign in/Sign out sheet 

Notify Fire and Emergency Services Notification as needed 

Complete incident report Follow the Incident Reporting and Investigation Procedure 
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Table 10-3 summarizes potential emergency situations and response actions that are 
applicable for the SWMU 122 and 123 work site. 

Table 1 0-3. Potential Emergency Situations 

In case of Response actions 

Treat injury with applicable First Aid. All work related injuries beyond first aid will 
result in notification of Emergency Services and notification of the employee 
supervisor. Any employee requiring advanced medical treatment will be 

Injury or illness accompanied by a knowledgeable company employee that can answer potential 
questions on job duties and hazards. Make notifications in accordance with the 
Incident Reporting and Investigation Procedure (found in Section 10.2.2 of the 
Basewide Health and Safety Plan, Bhate, December, 2003). 

Chemical exposure 
First Aid shall be provided such as but not limited to: move victim to fresh air, remove 
contaminated clothing, flush affected skin with water, and seek medical attention. 

Notify emergency services immediately. All personnel shall evacuate the immediate 

Fire or explosion 
area of the fire and move to an upwind location. Personnel shall not engage in fire 
fighting activities use of fire extinguisher) unless trained to do so and only in the 
incipient stages of fire. 

Tornados, lightning, or other threatening weather conditions will result in an 
immediate shut down of operations and evacuation of personnel. Lightning proximity 

Adverse weather 
will be determined by measuring the time interval between the visually observed 
lightning flash and the subsequent sound of thunder. An interval less than 30 
seconds will prompt the shut down. Operations will be shut down for the period of 
the storm passing plus an additional 20 minutes. 

Vehicles and equipment will be maintained and inspected so as to prevent fluid 
leaks. Should any vehicle fluid leaks occur, the equipment will be taken out of 
service to make necessary repairs and any contaminated material will be cleaned-up 
and disposed of properly. Spill kits will be available to facilitate prompt containment 

Material spill or release and clean-up of spills. Notification will be made in accordance with the Incident 
Reporting and Investigation Procedure. Storage areas will be designed to have 
secondary containment as required, and work plans will be executed to 
accommodate stormwater runoff and minimize the potential for contamination 
spread. 
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11 EMERGENCY CONTACTS 
In the event of an emergency, the following contacts should be made, as appropriate: 

HAFB Emergency Number (using HAFB phone system) ......................................... 9-911 
Operators will assist with Medical, Fire, and Police emergencies 
HAFB Security Force ................................................................................. (505) 572-5037 
HAFB Fire Protection ................................................................................ (505) 572-1117 
HAFB Hospital- 49th Medical Group (Main switchboard) ......................... (505) 572-2778 
Civilian Hospital (Alamogordo) 

Gerald Champion Regional Medical Center ................................... (505) 439-6100 

After initial contacts have been made and the situation has stabilized, notify the Site 
Manager SSHO, Senior Project Manager, and/or HSM, as appropriate. 
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12 HOSPITAL DIRECTIONS 
In the event of a true medical emergency ("life or limb"), HAFB Emergency Services 
should be used. Notification of any injury must be made to HAFB Emergency Services. 
NationView personnel and subcontractors should not transport injured personnel to the 
HAFB Hospital without prior authorization from HAFB Emergency Services. 

Other injuries should be treated as necessary at Gerald Champion Regional Medical 
Center at 2669 Scenic Drive, Alamogordo, NM 88330. From HAFB, exit the Main Gate 
and proceed east on US-70 onto US-54, continue north on US-54 to Indian Wells Road, 
turn right heading east to Scenic Drive, and turn left on Scenic proceed to the medical 
center. A map to this hospital is presented as Figure 12-1. 
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~ NATIONVIEW 

HOSPITAL ROUTE MAP 
Holloman Air Force Base to 

Gerald Champion Regional Hospital 

Source: Microsoft Expedia Street Maps 

Not to Scale Date 
October 2008 

Figure 12-1. Hospital Route Map 

SWMU 122 and 123 
Holloman Air Force Base 

SSA to the HASP 

Figure 12-1 
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ATTACHMENT A 

ACTIVITY HAZARD ANALYSES {AHAS) 
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Task: SWMU 122 and 123 RCRA Facility Investigation NationView Project Number: 8080014 
Minimum Personal Protective Equipment (PPE): Level D PPE (Long pants, shirts with Location: Holloman Air Force Base, New Mexico 
minimum 4" sleeve, steel toe boots, safety glasses, hard hat for overhead hazards, leather Analysis Approved by: Brian Muller, CIH, CSP, I Date: November 2008 work gloves, and hearing protection, as required) CHMM 

Activity Potential Hazards Recommended Controls 
General Site Activities including Slips, trips, or falls on walking and • Determine the best access route prior to transporting equipment and tools 
Mobilization I Demobilization and working surfaces • Continuously inspect the work area for slip, trip, and fall hazards 
Site Preparation 

Pay attention; ensure safe and secure footing • 
Note: Each workday shall begin • Maintain clean work areas by following good housekeeping procedures 
with a mandatory daily safety • Be alert for uneven and variable terrain 
meeting for all on-site workers 

Wear slip resistant footwear when walking/working on slippery surfaces or slopes • 
Site Traffic • Be aware of potential vehicle traffic while on site 

• Follow posted warnings and rules for travel around site 

• All personnel to wear highly visible safety vests 
Eye injury • Use approved safety glasses with rigid side shields 

• Use safety goggles if dusty conditions exist 
Overhead hazards • Personnel will be required to wear hard hats that meet ANSI Standard Z89.1 in all areas with 

overhead hazards 
Cuts, punctures, and abrasions • Wear leather work gloves when handling materials or using tools 
Dropped objects • Steel toe boots meeting ANSI Standard Z41 will be worn 
Thermal Stressors (i.e. heat stress, • Employees will have appropriate clothing for variable weather 
cold stress) • Use of long sleeves or application of sunscreen with a high sun protection factor (SPF) on 

exposed skin encouraged 

• Employees will take breaks and drink plenty of fluids to prevent heat stress 

• Warming breaks will be permitted as necessary to prevent cold stress 
Back Injury from Materials Handling • Use proper lifting techniques 

• Loads greater than 50 pounds require assistance or mechanical equipment 

• Prior to lifting, check the load for jagged or sharp edges 

• Avoid torso twisting motions while handlinq or movinqloads 
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Activity Potential Hazards 
Inclement weather 
(Thunderstorms and tornadoes) 

Mobilization/Demobilization Biological hazards (spiders, 

and Site Preparation snakes, etc.) 

(continued) 

Chemicals 
(i.e. fuels, lubricants, coolants, 
sample preservatives, etc ) 

Safety Equipment Used Inspection Requirements 
Level D PPE Weekly inspections will be performed 
First Aid Kit on fire extinguishers. 

Fire Extinguisher Weekly inspections will be 
Eyewash performed on first aid kits. 

Portable eye wash will be inspected 
weekly. 

Informal daily work area inspections 
to be conducted by the SSHO. 

Formal weekly inspections to be 
conducted by the SSHO using the 
Site Safety and Health Inspection 
Form. 

--

NationView Project No. 8080014 

SWMUs 122 AND 123- RFI 
HOLLOMAN AFB, NEW MEXICO 

Recommended Controls 
• Halt activities immediately and take cover during thunderstorm or tornado warnings, shelter in a 

building if possible, stay away from windows 

• If outdoors, stay close to the ground 

• Listen to radio or television announcements for pending weather information 

• Do not try to outrun a tornado on foot or in a vehicle 
• Workers will inspect the work area carefully and avoid placing hands and feet into concealed areas 

• Look in direction of travel for biological hazards to avoid 

• Always practice good personal hygiene by washing hands and face frequently during the day and 
especially before eating, drinking, smoking, applying cosmetics, or any other activity that would 
increase the chances for hand to mouth exposure. 

• Wear appropriate PPE while handling any chemicals; refer to the MSDS for specific requirements; 
minimum PPE must include safety glasses, safety boots, hard hats (for overhead hazards), and 
chemical resistant gloves. 

Training Requirements 
Site personnel have read and understand the SSA 
Site personnel possess all of the required training as specified in the SSA 
Site personnel received site specific safety indoctrination 
Site personnel have reviewed all applicable MSDSs 
At least two individuals on-site will have current CPR and First Aid training 

-------- --------- - ----- ----- --
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Activity Hazard Analysis (AHA) - 02 
Task: SWMU 122 and 123 RCRA Facility Investigation NationView Project Number: 8080014.02 
Minimum Personal Protective Equipment (PPE): Level D PPE (Long pants, shirts with 
minimum 4" sleeve, steel toe boots, safety glasses, hard hat for overhead hazards, leather 
work gloves, chemical gloves (nitrile inner and neoprene outer), and hearing protection, as 
required) 

Location: Holloman Air Force Base, New Mexico 

Analysis Approved by: Brian Muller, CIH, CSP, 
CHMM 

l Date: November 2008 

Activity 
Soil Boring, Soil and Groundwater 
Sampling, 

Handling IDW 

Hazards and recommended 
controls from AHA- 01 apply 

Potential Hazards 
Drill Rig Hazards 
Including but not limited to: 
Flying debris, falling objects, noise, 
hydraulic failures, unguarded 
machinery, equipment rollover, 
movement of large, heavy drilling 
tools, etc. 

Overhead/buried utilities 

Exposure to soil contaminants 

NationView Project No. 8080014 

Recommended Controls 
• Drill rig is to be operated and maintained by qualified operators 
• A Drill Rig Inspection Checklist should be completed daily to ensure that the rig is operating 

properly 
• The inspection will include fittings, cables, pins, connections, lubrication points, controls, 

emergency stops, etc. 
• To the extent possible, the terrain should be level and the condition of the ground such that 

unexpected movement of the rig is unlikely 

• Stabilize the rig prior to boring 

• Wear required PPE (hard hat, safety glasses, work gloves, ear muffs or plugs, steel toe work 
boots), ensure loose clothing, jewelry, and/or hair is secured 

• Maintain good housekeeping on and around drill rig 
• Conduct a utility locate to identify the location of underground utilities in boring locations and 

complete any required dig permits 
• Overhead utilities should be considered live until determined otherwise 

• Maintain a minimum distance of 15 feet from overhead utilities 
• All underground utilities must be clearly marked before beginning work 
• No borings shall be made within a 4 foot "Buffer Zone" of any utility marking 
• To the extent feasible, limit contact with subsurface materials 
• Wear required PPE when conducting intrusive activities 
• SSHO shall conduct breathing zone monitoring for VOCs with a PID and particulates in 

accordance with requirements for site monitoring 
• SSHO may require an upgrade in PPE or modification to work based on monitoring results 
• Wear appropriate PPE including chemical resistant gloves (nitrile inner and outer) and Tyvek 

coveralls to minimize potential contact with soil, as appropriate 
• Use appropriate decontamination methods 

• AIIIDW will be containerized in 55_g_allon drums and properly labeled and stored 

November 2008 AHA- 2- 1 



SITE-8PECIFIC HASP ADDENDUM 
SWMUs 122 AND 123- RFI 

HOLLOMAN AFB, NEW MEXICO 

AHA - 02 (Continued) 

Activity Potential Hazards Recommended Controls 
Monitoring Well Installation Pinch points • Utilize appropriate PPE (leather gloves) when handling well casings and tools 

Dust • Use care when installing well materials (sand, bentonite, Portland cement) into monitoring well to 
prevent dust generation 

• Position body in an upwind location 

• Suppress dust generation using wet methods and careful handling 

Well Development I Groundwater Exposure to groundwater • Position body upwind from monitoring well prior to opening cap 
depth measurement I Groundwater contaminants 
sampling • Wear appropriate PPE including chemical resistant gloves (nitrile inner and neoprene outer) and 

Tyvek coveralls to minimize potential contact with groundwater, as appropriate 

• Conduct work activities in a manner that minimizes potential contact with groundwater 

• Collect all PPE and disposable sampling equipment and dispose of properly 

• Wash hands and face prior to eating, drinking, or smoking 

Safety Equipment Used Inspection Requirements Training Requirements 
Level D PPE Weekly inspections will be performed Site personnel have read and understand the SSA 
First Aid Kit on fire extinguishers. Site personnel possess all of the required training as specified in the SSA 
Fire Extinguisher Weekly inspections will be performed Site personnel received site specific safety indoctrination 
Eyewash on first aid kits. Site personnel have reviewed all applicable MSDSs 

Portable eye wash will be inspected At least two individuals on-site will have current CPR and First Aid training 
weekly. 

Informal daily work area inspections 
to be conducted by the SSHO. 

Formal weekly inspections to be 
conducted by the SSHO using the 
Site Safety and Health Inspection 
Form. 
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Contaminant 

Benzene 

Toluene 

Ethylbenzene 

Xylenes (o-, m-, p-
isomers) 

Notes: 
PEL 
TLV 
IP 
eV= 
VP= 
mm Hg 
•f 
LEL 

PEL TLV 

1 ppm 
5 ppm= 0.5 ppm 

STEL 

200 ppm 
(750 

mg/m3) 50 ppm 

Ceiling 
(188 mglm3) 

300 ppm 
100 ppm 

100 ppm (435 
mg/m3) (434 mg/m3) 

100 ppm 100 ppm 

Permissible Exposure Limit 
Threshold Limit Value 
Ionization Potential 

Electron volt 
Vapor Pressure 

Millimeters of mercury 
Degrees Fahrenheit 
Lower Explosive Limit 

NationView Project No. 8080014 

p 

Route(s) of 
Exposure 

Inhalation 
Ingestion 

Contact Absorption 

Inhalation Ingestion 
Contact Absorption 

Inhalation 
Ingestion 

Contact Absorption 

Inhalation Ingestion 
Contact Absorption 

% 

mglm3 
CNS 
STEL 

UEL 

ppm 

Uhe P · c 
Signs and Symptoms of Exposure 

Acute Chronic 

Irritation of eyes, skin, 
nose, and throat, 

Cancer (leukemia), 

headache, dizziness, adverse reproductive 

nausea, staggered 
effects (female 

gait, fatigue fertility, birth defects) 

Irritation of eyes, skin, 
nose, drowsiness, 
fatigue, weakness, Liver and kidney 

confusion, headache, damage 

nausea, dilated pupils 
Irritation of eyes, and CNS depression, 
skin, may also cause 
conjunctivis (eyes) pulmonary aspiration 

Irritation of eyes, skin, CNS permanent brain 
and nervous system nose damage 

Upper Explosive Limit 
Percent 

Parts per million 
Milligrams per cubic meter of air 
Central Nervous System 
Short term exposure limit 

November 2008 

,f c 
-

Target 
Organs 

Eyes, skin, 
respiratory 

system, blood, 
central nervous 
system, bone 

marrow 

Eyes, skin, 
respiratory 

system, CNS, 
liver, kidneys 

CNS, eyes, skin, 
respiratory 

system 
CNS, liver, and 

urinary 
system/kidneys 

SWMUs 122 AND 123 • RFI 
HOLLOMAN AFB, NEW MEXICO 

IP Specific VP Flash UEL (mm Point LEL% 
(eV) Gravity 

Hg) (oF) % 

9.24 0.88 75 12 1.2 7.8 

8.82 0.87 21 40 u 7.1 

8.76 0.87 7 55 0.8 6.7 

21 0.864 8 76 1.0 7.0 
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