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1 INTRODUCTION

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI)
Report was prepared for the Holloman Air Force Base (HAFB) 49th Civil Engineering
Squadron/Environmental Asset Management Flight (CES/CEAN) by NationView, LLC
under U.S. Army Corps of Engineers (USACE), Albuquerque District Contract W912PL-
07-D-0050, Delivery Order No. DM01. This report presents the results of the RFI
conducted by NationView between October 8 and December 14, 2010, at Solid Waste
Management (SWMU) Unit 8 (Building 231 Oil/Water Separator) located on Holloman
Air Force Base, New Mexico. SWMU 8 is listed in Table A of the HAFB Hazardous
Waste Facility Permit (No. NM6572124422), Appendix 4-A (New Mexico Environment
Department [NMED], 2005), which requires the site to be investigated and undergo
corrective action if warranted.

All of the field work performed during this RFI was conducted in accordance with the
approved Final RCRA Facility Investigation Work Plan, SWMU 8, Holloman Air Force
Base, New Mexico (NationView, 2010) and the RFI requirements set forth in the HAFB
Hazardous Waste Facility Permit No. NM6572124422, Appendix 4-B (NMED, 2004a).
The Final SWMU 8 Work Plan (NationView, 2010) was revised to address deficiencies
outlined by the NMED in correspondence dated August 31, 2009, and was approved by
the NMED on July 19, 2010 (Attachment A-1).

1.1 Project Objectives

The primary purpose of this RFI was to review available information and to collect
additional soil and groundwater analytical data to fill data gaps in order to characterize
soil and groundwater conditions below Buildings 231 and 232.

The project objectives of the SWMU 8 RFI were to:

1. Collect soil samples from below Building 231 and 232 to determine the nature
and extent of soil contamination beneath these structures.

2. Install additional monitoring wells to determine the nature and extent of
groundwater contamination beneath Buildings 231 and 232.

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

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

This document also describes the excavation and confirmation soil sampling activities
for the Voluntary Corrective Measures (VCM) which was conducted at SWMU 8 by
Bhate Environmental Associates, Inc. (Bhate) in October 2008. Additionally, this
document summarizes the previously known subsurface conditions including the extent
of petroleum contaminated soil (PCS) and groundwater conditions. During this process,
required data was collected to support the closure of the site based on guidance from
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the NMED. The ultimate objective is to achieve a No Further Action (NFA) Status under
NFA Criterion 5 (Appendix 4-B HAFB Hazardous Waste Facility Permit No.
NM6572124422), (NMED, 2004a) and obtain a Class Il permit modification to remove
this SWMU from Table A of the HAFB Hazardous Waste Facility Permit. NFA Criterion
5 states:

“The site was characterized or remediated in accordance with applicable
state and/or federal regulations, and the available data indicate that
contaminants pose an acceptable level of risk under current and projected
future land use.”

This criterion was accomplished by removing all of the PCS which had been located
between Buildings 231 and 232 followed by the delineation of both soil and groundwater
contamination below each building. A detailed description of the SWMU 8 PCS removal
action (excavation and disposal/treatment) along with sampling analytical results
collected during the VCM are provided in Section 2.6.6 of this report. The RFI soil and
groundwater sampling results and the risk assessment are presented in Sections 7 and
8 respectively.

1.2 Document Organization

This RFI Report is organized according to the format suggested in Appendix 4-B of the
RFI Report Requirements found in the HAFB RCRA Permit NM6572124422 (Appendix
4-B of the Permit) (NMED, 2004a). The document contains the following 10 sections:

Section 1 — Introduction

Section 2 — Site Background

Section 3 — Environmental Setting

Section 4 — Source Characterization

Section 5 — Field Activities

Section 6 — Laboratory Analysis and Data Validation Summary
Section 7— Nature and Extent of Contamination

Section 8 — Risk Based Evaluation

Section 9 — Conclusions and Recommendations

Section 10 — References

The tables and figures referenced throughout this RFI Report are included following the
text (after Section 10). This report also includes the following attachment and
appendices:

e Attachment A — NMED Correspondence

e Appendix A — Historical Data from Previous Investigations

e Appendix B — Soil Boring Logs

e Appendix C — Monitoring Well Construction Diagrams

e Appendix D — Monitoring Well Development Forms

e Appendix E — Monitoring Well Sample Collection Forms

e Appendix F — Analytical Data Packages (Provided on Enclosed CD)

e Appendix G — Data Validation Reports
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2 SITE BACKGROUND
2.1 HAFB Facility Description and Operational History

HAFB is located in south central New Mexico, in the northwest central part of Otero
County, approximately 75 miles north-northeast of El Paso, Texas (Figure 2-1). HAFB
has a population of 6,000, and supports approximately 21,000 active-duty Air Force,
National Guard, Air Force Reserve, retirees, civilians, and their family members. HAFB
occupies approximately 59,600 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 Il, 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.

2.2 SWMU 8 Site Description and Background

SWMU 8 (former Building 231 Oil/Water Separator) is located on the south side of
Building 231. Building 231 (Auto Hobby Center) is located on the Main Base at
Holloman (Figure 2-2). The physical address of Building 231 is 642 West Connecticut
Avenue, which is on the west side of the intersection of Second Street and Connecticut
Avenue (Figure 2-3). The in-ground oil/water separator (OWS) at SWMU 8 was
removed in August of 1995 (Ebasco Services, Inc, 1995). The in-ground OWS was
located east of the covered walkway which connected Buildings 231 and 232 and was
approximately 4 feet wide, 6 feet long, and 4 feet deep, with the top of the unit raised a
few inches above the ground surface (A.T. Kearney, Inc., 1988).

2.3 Building 231 Activities and Waste Generation

Records indicate that the OWS accepted wash water from a heavy equipment wash
rack located adjacent to the unit. Over a period of years the OWS released wash water
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rinsate containing oils, detergents, and fuels into the surrounding soil (Bhate, 2006b).
Building 231 is currently used as an Auto Hobby Center at HAFB and a new
underground OWS has been installed on the west side of the building (Figure 2-3).

2.4 Previously Identified Contamination

Previous investigations and excavation activities have identified total petroleum
hydrocarbon (TPH) contamination in the soil surrounding SWMU 8. PCS remedial
actions (excavations) conducted by Ebasco Services (1995), Foster Wheeler (1997),
and Bhate (2008) have removed approximately 133 cubic yards of PCS from the SWMU
8 site. Excavation soil sampling indicates that all PCS has been removed except for
that which lies beneath Buildings 231 and 232. Three groundwater monitoring wells
have previously been installed at SWMU 8 (Bhate, 2006b). Although the nature of the
groundwater contamination at this site has been characterized, additional wells were
required to ensure that the horizontal extent was defined beneath Buildings 231 and
232.

2.5 Applicable Screening Criteria

Analytical data obtained from previous investigations along with data collected during
this RFI were evaluated against the applicable regulatory screening criteria specified in
Appendix 4-F Action Levels and Cleanup Levels of the Holloman AFB Hazardous
Waste Permit No. NM6572124422 (NMED, 2004b). Soil and groundwater data
evaluation consisted of a direct comparison to the applicable action level screening
criteria. The applicable screening criteria are presented on the RFI Report analytical
data summary tables for the analytes and media of concern. The following sections
present the regulatory criteria used to evaluate analytical data generated from this
investigation.

2.5.1 Soils
2.5.1.1 VOCs, SVOCs, PCBs, and TAL Metals

The residential Soil Screening Levels (SSLs) established in NMED’s Technical
Background Document for Development of Soil Screening Levels, Revision 5.0 (NMED,
2009) are used as the primary action levels for volatile organic compounds (VOCSs),
semi-volatile organic compounds (SVOCSs), polychlorinated biphenyls (PCBs), and
target analyte list (TAL) metals. As per the HAFB Permit, Appendix 4-F V.1 (NMED,
2004b) if a NMED soil cleanup level has not been established for a particular chemical
of potential concern (COPC) (e.g. 2-methylnapthalene) that constituent will be
compared to the U.S. Environmental Protection Agency (USEPA) Region 6 Human
Health Medium Specific Screening Level (HHMSSL). However, under an Interagency
Agreement as an update of the USEPA Region 3 Risk Based Concentration (RBC)
Table, Region 6 HHMSSL Table, and the Region 9 Preliminary Remediation Goal
(PRG) Table; the Region 6 HHMSSLs have been combined into the Regional Screening
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Level (RSL) Table (USEPA, 2011). Additionally, all detected TAL metals are compared
to the NMED approved HAFB background levels (NMED, 2011).

2.5.1.2 Total Petroleum Hydrocarbons

The action levels for TPH are established in the New Mexico Environment Department
TPH Screening Guidelines (NMED, 2006). The TPH screening guideline (residential
direct exposure), for an unknown oil (800 milligrams per kilogram [mg/kg]) (Table 2b,
NMED, 2006) is used as the action level for TPH concentrations (combined gasoline
range organics [GRO], diesel range organics [DRO], and oil range organics [ORO]).

2.5.2 Groundwater
2.5.2.1 VOCs, SVOCs, PCBs, and TAL Metals

There are two applicable standards for groundwater: New Mexico Water Quality Control
Commission (NMWQCC) groundwater standards for contaminants (New Mexico
Administrative Code [NMAC] 20.6.2.3103) and the USEPA’s National Priority Drinking
Water Regulations (USEPA, 2009) Maximum Contaminant Levels (MCLs). The lower of
the two standards is used as action levels for VOCs, SVOCs, PCBs, and TAL metals in
groundwater. Additionally, all detected TAL metals are compared to the NMED
approved HAFB background levels (NMED, 2011).

2.5.2.2 Total Petroleum Hydrocarbons

The action levels for TPH are established in the New Mexico Environment Department
TPH Screening Guidelines (NMED, 2006). The NMED TPH screening guideline for
unknown oil (50.0 milligrams per liter [mg/L]) is the action level which is compared to
total TPH concentrations (GRO, DRO, and ORO) detected in groundwater (Table 2b,
NMED, 2006).

2.5.2.3 Total Dissolved Solids

There are two applicable standards for total dissolved solids (TDS) detected in
groundwater: NMWQCC groundwater standards for contaminants (NMAC 20.6.2.3103)
and the USEPA’s National Priority Drinking Water Regulations Secondary MCLs
(USEPA, 2009). The lower of the two standards is used as the action level for TDS.

2.6 Summary of Past Investigations and Remedial Actions

This section presents an overview of the previous investigations and remedial actions
conducted at SWMU 8. Since 1988 this SWMU has been the subject of three
environmental investigations and three PCS remedial (removal) actions. This section
provides a historical overview and chronology of the previous investigations and
removal actions which were conducted from 1988 through 2008. The chronology of
previous investigations at SWMU 8 is based on information provided in the reports
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referenced below. Select analytical results summary tables, figures depicting sampling
locations, soil boring logs, monitoring well construction diagrams, and waste manifests
for these previous investigations and PCS removal actions are included in Appendix A
of this report.

e RCRA Facility Assessment Preliminary Review/Visual Site Inspection Report,
1988, A.T. Kearney, Inc., and DPRA, Inc.

e Closure Report for Remediation of POL [Petroleum, Oil, and Lubricants] —
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.

e 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.

e Final Closure Report Addendum for Phase Il 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.

e Memorandum Scope of Work for Soil and Groundwater Sampling and Analysis,
Holloman Air Force Base, New Mexico, May 2, 2006, Bhate Environmental
Associates, Inc.

e Technical Memorandum Letter Report for SWMU 8 Soil and Groundwater
Sampling and Analysis, Holloman AFB, New Mexico, August 2, 2006, Bhate
Environmental Associates, Inc.

e Final Voluntary Corrective Measures Work Plan SWMU 8 Soil Remediation
Holloman Air Force Base, New Mexico, 2008, Bhate Environmental Associates,
Inc.

e Figures and analytical results from the Voluntary Corrective Measures, SWMU 8
Soil Remediation activities conducted by Bhate in 2008.

Each of these actions is described below.

2.6.1 RCRA Facility Assessment Preliminary Review Report

The RCRA Facility Assessment Report (A.T. Kearney, 1988) identified the Building 231
Oil/lWater Separator as SWMU 8. The top of the in-ground OWS was raised a few
inches above the ground surface and was covered with a metal lid. The sides and
bottom of the unit were constructed of concrete and the ground surface surrounding the
unit was covered with drain rock. The OWS had a capacity of 300 gallons, and was
approximately 6 feet (ft) long by 4 ft wide and 4 ft deep.

The OWS was used to collect wash water, oil, and hydraulic fluid from the vehicle
maintenance shop operation (Building 231). During a visual inspection of the OWS it
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was noted that the concrete sides of the unit appeared to be in good condition, and that
the bottom was covered with liquid, and therefore could not be viewed. Regular
inspections were conducted by Holloman engineers to assure the integrity of the unit.
Waste oil from the unit was transferred to the Defense Reutilization Management Office
(DRMO) Waste Storage Area, and wastewater effluent was discharged to the
Wastewater Treatment Plant. The RCRA Facility Assessment Report concluded that a
release had occurred from the OWS to soil and/or groundwater. Stained soils on the
north side of the unit, around the cleanout pipe were thought to be the result of spills,
rather than overflow. No further action was suggested at that time for SWMU 8. The
descriptions of SWMU 8 from the RCRA Facility Assessment Report (A.T. Kearney,
1988) are provided in Appendix A-1 of this report.

2.6.2 Closure Report for Remediation of POL Contaminated Sites

The Closure Report for Remediation of POL — Contaminated Sites and Oil/Water
Separator Removals (EBASCO, 1995) described OWS removal, remedial excavation,
confirmation sampling, and reclamation activities at SWMU 8. The OWS received
rinsate containing water, oils, detergents, and fuels from a heavy equipment washrack
located at adjacent Building 231. Data for VOCs, SVOCs, and metals were not
available prior to OWS removal.

The initial SWMU 8 remedial (removal) action was conducted by EBASCO Services,
Inc., and took place during August 1995 (Ebasco, 1995). Approximately 21 cubic yards
(28 tons) of PCS was removed at this time. Four native soil confirmation samples were
collected from the excavation corners (SWMU-8-01-7 through SWMU-8-04-7), and one
form the center of the excavation (SWMU-8-05-7). The sample locations are shown on
Figure 10-1 in Appendix A-2 of this report.

Total recoverable petroleum hydrocarbons (TRPH) concentrations above the current
NMED TPH Screening Guideline for unknown oil of 800 mg/kg (NMED, 2006) were
detected in all 5 samples. TRPH concentrations of 23,000; 31,000; 6,500; 1,200; and
940 mg/kg were detected in samples SWMU-8-01-7, SWMU-8-02-7, SWMU-8-03-7,
SWMU-8-04-7, and SWMU-8-05-7 respectively.

Several VOC analytes in USEPA Method 8240 were detected in samples SWMU-8-01-7
and SWMU-8-02-7. No VOC analytes in USEPA Method 8240 were detected above the
laboratory quantitation limits in samples SWMU-8-03-7 through SWMU-8-05-7. In the
SVOC samples, naphthalene concentrations were present in SWMU-8-01-7 and
SWMU-8-05-7. In addition, 2-methylnaphthalene concentrations were present in
SWMU-8-01-7 through SWMU-8-03-7. None of the other SVOC analytes in USEPA
Method 8270 were detected above laboratory quantitation limits in any of the samples.
Additionally, all detected VOCs and SVOCs were below the current NMED SSLs
(NMED, 2009) and/or USEPA RSLs (USEPA, 2011).

EPA 6000/7000 Series analytical results indicated various metals in all five samples. All
metals were detected below the current NMED SSLs. Analytical results for VOCs,

NationView Project No.: 8080014 April 2012 2-5



SWMU 8 RCRA FACILITY INVESTIGATION
HoLLOMAN AFB, NM REPORT

SVOCs, and TAL metals are summarized in Table 10-2 in Appendix A-2 of this report.
Confirmation soil sample locations and analytical results from the EBASCO OWS
removal and remedial excavation which exceeded current NMED Residential SSLs,
USEPA RSLs, and/or NMED TPH Screening Guidelines are presented on Figure 2-4.

Excavated contaminated soil was stockpiled and sampled for off-site disposal. Based
on the analytical results from the stockpile samples (see Table 10-3 in Appendix A-2 of
this report) the 21 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 treatment and disposal in early October 1995.
Copies of the waste manifests and weight certificates/receipts are also included in
Appendix A-2 of this report.

Due to the elevated TRPH detected in all five excavation sidewall samples and one
bottom sample, the Closure Report (Ebasco, 1995) recommended further delineation
and remediation of the remaining PCS (detected in samples SWMU-8-01-7 through
SWMU-8-05-7). Additional investigation and in-situ remediation activities were planned
for the site in 1996.

2.6.3 Characterization of SWMU 8

Characterization to delineate the extent of subsurface soil in excess of 1,000 mg/kg
(historical TPH action level) at SWMU 8 was conducted by Groundwater Technology,
Inc. (GTI), in February 1996. Four soil borings (DP-1 through DP-3, and DP-5) were
advanced with direct push technology (DPT) drilling methods during this sampling event
(see Figure 3 in Appendix A-3 of this report). Each borehole was advanced to 12 ft
below ground surface (bgs), sampled continuously, and field screened for VOCs with a
photoionization detector (PID). Two samples from each boring were analyzed for
TRPH. Boring logs with PID screening results are provided in Appendix A-3 of this
report.

The analytical results for these samples are summarized in Table 3 in Appendix A-3 of
this report. TRPH was not detected in any of the samples collected from the boreholes
advanced in the vicinity of the former Building 231 Oil/Water Separator (SWMU 8). The
GTI letter report stated that TRPH was not quantified under the slab at Building 231,
and that based on the locations of the four borings (see Figure 3 in Appendix A-3 of this
report), it appeared that delineation of TRPH detected at the OWS was complete.

2.6.4 Final Closure Report Addendum for Phase Il Remediation of POL
Contaminated Sites

Five closure samples (SWMU-8-01-7 through SWMU-8-05-7) from the initial PCS
removal action at SWMU 8 conducted by EBASCO Services in 1995 exceeded the
current TPH Screening Guideline for an unknown oil of 800 mg/kg. After the first phase
of remediation in 1995 it was discovered that contaminated soil extended beyond what
had been originally anticipated. Based on an agreement between NMED and HAFB,
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soil with TRPH concentrations exceeding 1,000 mg/kg (TPH action level at the time)
which 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
Buildings 231 and 232.

In April 1997, Foster Wheeler Environmental Corporation (FWENC) resumed remedial
activities and removed an additional 31.8 cubic yards (43 tons) of PCS from an
excavation which extended eastward from the eastern edge of the original SWMU 8
excavation (FWENC, 1997). Representative samples of in-place and stockpiled soll
were also collected during the second remedial action. The four excavation sidewall
samples (see Figure 4-1 in Appendix A-4 of this report) were analyzed for TRPH; VOCs;
SVOCs; benzene, toluene, ethylbenzene, xylenes (BTEX); and metals. VOC and
SVOC analytical results for the Phase Il excavation confirmation samples did not
exceed the current NMED SSLs (NMED, 2009). TRPH concentrations ranged from not-
detected to 78 mg/kg and were all below the current TPH Screening Guideline for an
unknown oil of 800 mg/kg (NMED, 2006). The analytical results for these samples are
provided in Table 4-1 of Appendix A-4 of this report.

The excavated contaminated soil was stockpiled and sampled for off-site disposal. One
composite soil stockpile sample was collected and analyzed for TRPH, Toxicity
Characteristic Leaching Procedure (TCLP) constituents (VOCs, SVOCs, and metals),
BTEX, lead, and RCRA characteristics (FWENC, 1997). As shown in Table 4-1 of
Appendix A-4, the analytical result for TRPH was 36 mg/kg. All detections of VOCs,
SVOCs, BTEX, and metals were below their respective NMED SSLs (NMED, 2009).
Based on the analytical results from the stockpile sample, the 38.1-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 treatment and disposal. Copies of the waste manifests and weight
certificates/receipts are also included in Appendix A-4 of this report.

No further excavation of contaminated soil was possible at the site to the west of
samples SWMU-8-01-7 and SWMU-8-02-7 (initial PCS removal action, Ebasco 1995)
due to a covered walkway which connected Building 231 and 232. Foster Wheeler
requested that NFA be granted for SWMU 8 because 80-90 percent of TRPH-
contaminated soil had been excavated, and no further excavation was possible. The
second excavation was backfilled with clean soil (FWENC, 1997).

2.6.5 SWMU 8 Additional Site Characterization

A Notice of Deficiency (NOD) letter from NMED to HAFB dated April 14, 2006 (included
in Attachment A-2 of this report), stated the Base needed to conduct additional site
characterization activities prior to initializing the SWMU-8 Voluntary Corrective
Measures Soil Remediation Work Plan (Phase Ill PCS excavation). This letter also
required HAFB to utilize the residential NMED TPH Screening Guideline for an
“‘unknown oil” (800 mg/kg) for performing all subsequent work at SWMU 8.
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On behalf of HAFB, Bhate submitted a response letter to this NOD from the NMED on
June 12, 2006 (included in Attachment A-3 of this report). In the response letter, Bhate
agreed to make appropriate changes to the Draft Voluntary Corrective Measures Work
Plan (Bhate, 2005) based on NMED comments. Bhate also stated that additional
delineation of soil and groundwater was performed in May 2006, based on the
Memorandum Scope of Work for Soil and Groundwater Sampling and Analysis (Bhate,
2006a). This Work Plan was provided and approved by NMED prior to the performance
of the characterization.

In response to the NMED NOD dated April 14, 2006, Bhate was subcontracted to
address the recommendations made by NMED concerning further site characterization.
The primary objective of this investigation was to characterize the remaining soil
contamination at the site (which was not underneath the adjacent structures) and to
install and sample groundwater monitoring wells. This additional investigational work
had to be completed prior to NMED approval of the SWMU 8 VCM Work Plan. Field
work for the SWMU 8 Additional Site Characterization was conducted in accordance
with the Memorandum Scope of Work for Soil and Groundwater Sampling and Analysis
(Bhate, 2006a) which was verbally approved by the NMED. The following information
was obtained from the Technical Memorandum Letter Report for SWMU 8 Soil and
Groundwater Sampling and Analysis, Holloman AFB, New Mexico (Bhate, 2006b).

A total of three DPT soil borings were advanced at SWMU 8 in May 2006. The three
soil borings were converted into 1-inch groundwater monitoring wells with 0.02-inch slot
pre-packed polyvinyl chloride (PVC) screens and flush mount surface completions. One
soil sample was collected from SWMU-8-DP01 and SWMU-8-DP02 for laboratory
analysis. A soil sample was not collected from SWMU-8-DP03 as this borehole was
installed within clean backfill from the Phase Il excavation. Appendix A-5 of this report
contains the boring logs and well construction diagrams from this investigation. Three
groundwater samples and a round of water levels were collected from the three
monitoring wells on June 7, 2006. The locations of the DPT soil borings and
subsequent monitoring wells are illustrated on Figure 1 in Appendix A-5 of this report

Table 1 in Appendix A-5 presents the groundwater elevation data collected from the
three monitoring wells and a potentiometric surface map was prepared using the data
(see Figure 2 in Appendix A-5 of this report). The contour map indicates that
groundwater flow was to the west-southwest across the site at a gradient of
approximately 0.013 feet per foot (ft/ft).

2.6.5.1 Soil Sampling Results

The three soil samples (including one duplicate) were analyzed for VOCs, SVOCs, TPH
(GRO/DRO/ORO), TAL metals, and PCBs. Table 2 in Appendix A-5 of this report
presents the analytical results for soil samples collected from the boreholes converted
into monitoring wells.
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One VOC (naphthalene) was detected in the soil sample collected from SWMU-08-
DPO1-5; all other VOCs were not detected. The estimated concentration of
naphthalene (2.7 micrograms per kilogram [ug/kg]) was well below the NMED SSL
(NMED, 2009) for naphthalene of 45 mg/kg. No other SVOCs, TPH (GRO/DRO/ORO),
or PCBs were detected. Additionally all TAL metals detected in the subsurface soll
samples were below their respective SSLs and NMED approved HAFB background
levels (Table 1, NMED 2011).

2.6.5.2 Groundwater Sampling Results

The four groundwater samples (including one duplicate) collected from monitoring wells
SWMU-08-DP01, SWMU-08-DP02, and SWMU-08-DP03 were analyzed for VOCs,
SVOCs, PCBs, TAL metals, and TDS. In addition to these analytes, the groundwater
sample from SWMU-8-DP01 was analyzed for TPH (DRO/ORO), while groundwater
samples from SWMU-08-DP02 and SWMU-08-DP03 were analyzed for TPH
(GRO/DRO/ORO) (see Table 3 in Appendix A-5 of this report). Low concentrations of
four VOCs (bromodichloromethane, chloroform, dibromochloromethane, and o-
dichlorobenzene) were detected in the groundwater samples from the three monitoring
wells installed at SWMU 8. No other VOCs were detected. All of the detected VOCs
were below the NMWQCC Groundwater Standards (NMAC 20.6.2.3103). No other
SVOCs, TPH (GRO/DRO/ORO), or PCBs were detected.

Fourteen TAL metals were detected in the four groundwater samples collected.
Manganese exceeded the NMWQCC standard (200 micrograms per liter [ug/L]) (NMAC
20.6.2.3103) in SWMU-08-DP01 and SWMU-08-DP02. Arsenic and beryllium were
both detected above their respective USEPA MCLs (USEPA, 2009), and aluminum was
detected above the USEPA Secondary Drinking Water Standard (50 pg/L) (USEPA,
2009). All other detected metals were below their respective NMWQCC standards and
USEPA MCLs. In addition, each of the groundwater samples had detections of several
TAL metals (aluminum, arsenic, barium, beryllium, cobalt, manganese, nickel, vanadium
and/or zinc) above the NMED approved background levels (Table 3, NMED, 2011).

TDS concentrations ranged from 2,600 to 3,190 mg/L. It was hypothesized that these
TDS concentrations were artificially low due to the dilution of natural groundwater from
leaking water lines. Interviews with the Postal Service Center (Building 232) personnel
in 2006 indicated that two sink holes had developed along Connecticut Avenue (east
side of Building 232) approximately 6 to 8 months prior to this work being completed
(Bhate, 2006b). The main Base area at HAFB is known to have had a number of
leaking underground utilities which can affect local groundwater elevations and redirect
the local groundwater flow direction. Groundwater sampling locations and analytical
results from the sampling performed by Bhate in 2006 which exceeded current
NMWQCC standards or USEPA MCLs are presented on Figure 2-5.
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2.6.6 Voluntary Corrective Measures at SWMU 8

After the additional site characterization had been completed, NMED provided a letter
dated October 12, 2006, conditionally approving the Draft Voluntary Corrective
Measures Work Plan, SWMU 8 Soil Remediation (Bhate, 2005) once changes had been
made and re-submitted. A copy of the conditional approval letter is located in
Attachment A-4 of this report. The Final Voluntary Corrective Measures Work Plan,
SWMU 8 Soil Remediation (Bhate, 2008) reflected the changes suggested by NMED,
and was approved on December 11, 2008. A copy of the approval letter is located in
Attachment A-5 of this report. The primary objective of the VCM was to remove and
properly dispose of the remaining PCS between Buildings 231 and 232. The VCM
required the removal of all PCS (not including soil underneath buildings) at the site
through excavation with verification of complete removal via confirmation sampling from
the excavation. The following information was obtained from the Final RCRA Facility
Work Plan SWMU 8, Holloman AFB, New Mexico (NationView, 2010).

In October 2008, Bhate performed the VCM excavation at SWMU 8. During the
implementation of the VCM, the covered walkway which connected Buildings 231 and
232 was removed to allow for soil removal in the area to the west of the Phase |
excavation performed by EBASCO in 1995. The approximate area of the VCM
excavation was 560 square feet extending to a depth of 8.5 feet bgs. An additional 80
cubic yards of PCS was removed and transported to the permitted HAFB FT-31
Landfarm for treatment. As shown in Figure 1 of Appendix A-6 of this report, the 2008
VCM excavation extended 25 feet west of the Phase | excavation performed by
EBASCO in 1995, overlapped the entire Phase | excavation along with the eastern third
of the Phase Il excavation performed by FWENC in 1997 and extended deeper than
both previous removal actions.

Representative samples of in-place soil were collected during the VCM excavation. A
total of 17 sidewall and 4 bottom confirmation soil samples were collected and analyzed
for TPH, VOCs, SVOCs, PCBs, and TAL metals. TPH was analyzed for -GRO, -DRO,
and -ORO fractions. TPH-GRO detections ranged from 5.3 mg/kg to 12 mg/kg. TPH-
DRO detections ranged from 0.55J (data qualifier indicating an estimated concentration)
mg/kg to 2,380 mg/kg. TPH-ORO detections ranged from 2.1J mg/kg to 743 mg/kg.
The combined TPH (GRO/DRO/ORO) concentrations exceeded the NMED TPH
Screening Guideline for unknown oil (800 mg/kg) (NMED, 2006) in 8 of the 17
excavation sidewall samples. VOC, SVOC, PCB, and TAL metal analytical results from
the VCM confirmation soil samples did not exceed the current NMED SSLs (NMED,
2009), or USEPA RSLs (USEPA, 2011). In addition, all TAL metals were detected
below the NMED approved HAFB background levels (Table 1, NMED 2011). A
summary table of the analytical data for the sidewall and bottom samples collected in
2008 is presented in Table 1 of Appendix A-6 of this report. Soil sampling locations and
analytical results from the SWMU 8 VCM which exceeded current NMED SSLs, USEPA
RSLs, and/or NMED TPH Screening Guidelines are also presented on Figure 2-6.
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3 ENVIRONMENTAL SETTING

The following subsections present the environmental setting. This information was
obtained primarily from the Draft Final Remedial Investigation (RI) Report, Investigation,
Study and Recommendation for 29 Waste Sites (Radian, 1992), unless cited otherwise.

3.1 Physiography and Topography

HAFB is located within the Sacramento Mountains Physiographic Province on the
western edge of the Sacramento Mountains. HAFB is approximately 59,600 acres in
area, and is located at a mean elevation of 4,093 feet above mean sea level (amsl).
The region is characterized by high tablelands with rolling summit plains; cuesta-formed
mountains dipping eastward and of west-facing escarpments with the wide bracketed
basin forming the basin and range complex. The Base is located within the Tularosa
Basin, which is part of a 170 mile long structural depression. The boarding 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 (Figure 2-1).

The Tularosa Basin is a closed basin that contains all of the surface flow within its
boundaries. Surface runoff from the surrounding mountains has deposited alluvial fans
on the interior of the plain. Around the Base, ground surface is undulating; comprised of
alluvial fan deposits, eolian dunes, and flat bottomed playas (pan shaped depressions
carved by wind erosion). To the west of the Base lie the gypsum sand dune fields of the
White Sands National Monument. A topographic map of the Base is provided as Figure
3-1.

3.2 Surface Water and Hydrology

Within the boundaries of the Base, surface water runoff is controlled by several arroyos
which trend to the southwest (Figure 3-2). The nearest inflow of surface waters to the
Base comes from the Lost River, located in the north-central region of the Base. HAFB
is dissected by several other southwest trending arroyos which control surface
drainage. Hay Draw arroyo is located to the far north. Malone and Ritas Draw, which
drain into the Lost River, and Dillard Draw arroyos are located along the eastern
perimeter of the Base. Approximately 10,000 years ago, indications are of a much
wetter climate. The present day Lake Otero encompassed a much larger area, possibly
upwards of several hundred square miles. Its remains are the Alkali Flat and Lake
Lucero. Lake Lucero is a temporary feature of merely a few inches in depth during the
rainy season.

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

3.3 Regional Geology

The Tularosa Basin is the easternmost extension of the Basin and Range Province of
the western United States. The Basin and Range was created by Cenozoic extensional
(normal) faulting of Precambrian- through Tertiary-age sedimentary and igneous rocks.
The basin is a graben, or downthrown block, bounded by the upthrown fault blocks of
the San Andres and Sacramento Mountains.

During the Permian period of the Paleozoic era (approximately 270 million years ago),
southern New Mexico was covered by a shallow sea. Limestone and sandstone were
deposited, forming thick sedimentary units. Toward the end of the Mesozoic era
(approximately 70 million years ago), the major mountain building activities which
formed the Rocky Mountains took place. During these events, southern New Mexico
emerged from the ocean as the earth’s crust upwarped gently in this region. During the
Cenozoic era (beginning approximately 70 million years ago), basin and range
formation was initiated in what is now the southwestern United States. Approximately
10 million years ago, Cenozoic faulting formed the graben structure known as the
Tularosa Basin. During this process, arched portions of rock collapsed between large-
scale, north-south trending faults. The Tularosa Basin is a central downthrown area,
bounded on the east and west by fault block mountains. Bedded Permian strata can be
seen along the faces of the Sacramento and San Andres Mountains. Permian
limestones also occur west of HAFB in a low bedrock outcrop near Hurtz Spring. In the
millions of years following, rainfall, snowmelt, and wind eroded the mountain sediments
depositing them in the valley (i.e. Tularosa Basin). Water carrying eroded limestone,
dolomite, gravel, and other matter continue to flow into the basin. A generalized cross-
section of the Tularosa Basin is shown in Figure 3-3.

As the Tularosa Basin is a bolson, which is a basin with no surface drainage outlet,
sediments carried by surface water into a closed basin are bolson deposits. The
overlying alluvium generally consists of unconsolidated gravels, sands, and clays. The
bolson sediments within the Tularosa Basin are derived from the adjacent ranges as
erosional deposits of limestone, dolomite, and gypsum. Coarser material is deposited
at the base of the mountains while finer material is carried to the basin’s interior. The
bolson fill deposits thin out from Alamogordo to less than 100 feet near Hurtz Spring.
Bolson fill deposits are 8,000 feet thick or more in the central portion of the Tularosa
Basin.

Near-surface geologic conditions at HAFB have been established during numerous
Environmental Restoration Program (ERP) investigations. The near-surface bolson
deposits at HAFB consist of sediments which are alluvial, eolian, and lacustrine in
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origin. The alluvial fan deposits are laterally discontinuous units of interbedded sand,
silt, and clay while the eolian deposits consist primarily of gypsum sands. The eolian
and alluvial deposits are usually indistinguishable because the wind simultaneously
reworks alluvial fan sediments and deposits gypsum sands resulting in an intermingling
of the two sediment types. The playa, or lacustrine deposits, consist of medium to high
plastic clay containing gypsum crystals and are contiguous with the alluvial fan and
eolian deposits throughout HAFB. There has been the identification of stiff caliche
layers, varying in thickness, at different areas of the Base. A generalized near surface
cross-section for HAFB is shown in Figure 3-4.

3.4 Soils

The United States Department of Agriculture (USDA) Soil Conservation Service has
identified two soil associations in the vicinity of HAFB; the Holloman-Gypsum Land-
Yesum complex, and the Mead silty clay loam. The permeability of these horizons
ranges from 4x10™ to 1 x10° centimeters per second. The distribution of soils in the
vicinity of HAFB is depicted on Figure 3-5 (USDA, 1981).

The Holloman-Gypsum land-Yesum complex, O 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, O to 1 percent slopes. This deep, poorly drained, nearly level soil is on outer
fringes of alluvial fans. This soil formed in fine textured alluvium over lacustrine lake
sediment. It is very high in salt content because of periodic flooding and poor drainage.
Slopes are smooth and concave. Typically, the surface layer is reddish brown silty clay
loam and clay loam about 5 inches thick. The substratum, to a depth of 48 inches, is
light reddish brown clay which has a high content of salts. Below that, the substratum is
lacustrine material of variable texture and color to a depth of more than 60 inches.
Included with this soil are areas of Holloman soils and Gypsum land along the margins
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of the unit of steep, short gully sides and knolls. These inclusions make up about 15
percent of the map unit for this soil type. Individual areas are generally smaller than 10
acres. This soil is moderately calcareous throughout and is moderately to strongly
alkaline. It has a layer of salt that is more soluble than gypsum. Permeability is very
slow, and available water capacity is low.

3.5 SWMU 8 Site Geology

Site specific geologic information was obtained through the compilation of lithologic data
from the 14 soil borings drilled during this RFI. Continuous lithologic logging was
conducted for each borehole in accordance with the Unified Soil Classification System.
The borehole logs from this investigation are included in Appendix B of this report.

The stratigraphy underlying SWMU 8 consists primarily of interbedded, fine-grained
silty-clays, sands, and silty-sands. From below the concrete foundation and backfill
material beneath both Buildings 231 and 232 to approximately 6 ft bgs soils are
predominantly moist, plastic, silty-clays. A saturated sand layer was present in all soil
borings beginning at depths of 6 to 9 ft bgs. A silty-sand layer with gypsum crystal
inclusions was present in some boreholes beginning at approximately 9 ft bgs. The
groundwater table onsite occurs at approximately 5.5 to 7 ft bgs.

3.6 Regional Hydrogeology

Groundwater occurs as an unconfined aquifer in the unconsolidated deposits of the
central basin, with the primary source of recharge as rainfall percolation and minor
amounts of stream run-off along the western edge of the Sacramento Mountains.
Surface water/rainfall migrates downward into the alluvial sediments at the edge of the
shallow aquifer near the ranges, and flows downgradient through progressively finer-
grained sediments towards the central basin. Because the Tularosa Basin is a closed
system, water that enters the area only leaves either through evaporation or percolation.
This elevated amount of percolation results in a fairly high water table. Beneath HAFB,
groundwater ranges from 5 to 50 ft bgs. Flow for the Base is generally towards the
southwest with localized influences from the variations in the topography of the Base.
In the northern and western portions of the Base, groundwater flows more to the west
toward the Ritas Draw, Malone Draw, and Lost River drainages. Groundwater flow is
affected by local topography in areas immediately adjacent to arroyos, where
groundwater flows directly toward the drainages regardless of the regional flow pattern.

Figure 3-6 shows the Basewide groundwater flow direction obtained from water level
measurements collected during the 2001 Long Term Monitoring groundwater sampling
event (FWENC, 2002). Groundwater quality in the Tularosa Basin is of potable quality
at the recharge areas in close proximity to the Sacramento Mountains and becomes
increasingly mineralized toward the central portion of the basin and discharge areas
(Radian, 1992). The majority (over 70 %) of the ERP Sites and SWMUSs located across
HAFB, have groundwater monitoring wells containing water with an average TDS
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concentration greater than 10,000 mg/L. This TDS data supports the hypothesis that
TDS concentrations below 10,000 mg/L at HAFB are caused by dilution of natural
groundwater from leaking water lines and surface irrigation from the domestic water
supply. TDS concentrations greater than 10,000 mg/L exceed the NMWQCC limit as
potable water and thus, the groundwater beneath HAFB has been designated as unfit
for human consumption. Additionally, based on the USEPA document, Final Draft
Guidelines for Ground-water Classification Under USEPA Ground-water Protection
Strategy (USEPA, 1986), the groundwater can be classified as Class Il B. Class Il B
groundwater is characterized by having a TDS concentration greater than 10,000 mg/L,
and a low degree of interconnection to adjacent surface waters or groundwater of a
higher class. Because the Tularosa is a closed basin, its groundwater does not
discharge or connect to any adjacent aquifer. Adjacent surface waters include
groundwater surfacing in Lake Holloman. TDS in Lake Holloman ranges from a winter
low of 12,400 mg/L to a summer high of 17,000 mg/L (Cole, et al., 1981); therefore,
groundwater at Holloman AFB is not interconnected with surface water of a higher
class.

There are no potable water wells on HAFB. Potable water for the Base (Boles,
Douglas, and San Andres well fields) and the city of Alamogordo is derived from the foot
of the nearby Sacramento Mountains, just south of Alamogordo. According to a
groundwater well inventory (Table 3-1) prepared by the New Mexico Office of the State
Engineer, there are approximately 25 domestic, 15 commercial, 7 irrigation, and 3
livestock wells located within a 4-mile radius of Holloman AFB (New Mexico Water
Rights Reporting System [NMWRRS] database, 2009). As shown on Figure 3-7, these
wells are located along HAFB’s northern and eastern boundaries (upgradient and cross
gradient respectively).

3.7 SWMU 8 Site Hydrogeology

To determine the groundwater flow direction, and horizontal hydraulic gradient,
groundwater elevations were measured at 4 monitoring wells comprising the SWMU 8
monitoring well network on December 13, 2010. Groundwater onsite occurs in silty-
sands and silty-clays in a shallow unconfined aquifer approximately 5.5 to 7 ft bgs.
Static water elevations at the site ranged from 4,066.81 ft amsl at SWMUS8-DP17 to
4,067.46 ft amsl at SWMUS8-DP03. Table 3-2 presents the groundwater elevation data
collected during this RFI.

A potentiometric surface map of SWMU 8 was developed using the data collected in
December 2010 (Figure 3-8). The SWMU 8 groundwater flow direction is generally
toward the south-southwest which mimics the south-southwest Basewide flow direction
at HAFB.

Horizontal hydraulic gradient was calculated along the groundwater flow lines within the
SWMU 8 monitoring well network. The horizontal gradient for SWMU 8 is
approximately 0.006 ft/ft and was -calculated using water levels obtained from
monitoring wells SWMU8-DPO03 (upgradient) and SWMUS8-DP17 (downgradient).
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3.8 Climate

As a whole, New Mexico has a mild, arid to semi-arid continental climate characterized
by light precipitation totals, abundant sunshine, relatively low humidity, and relatively
large annual and diurnal temperature range (Western Regional Climate Center [WRCC],
2003). The climate of the Central Closed Basins varies with elevation. The Base is
found in the low areas and is characterized by warm temperatures and dry air. Daytime
temperatures often exceed 100 degrees Fahrenheit (°F) in the summer months and are
in the middle 50s in the winter. A preponderance of clear skies and relatively low
humidity permits rapid night time cooling resulting in average diurnal temperature
ranges of 25 to 35°F. Potential evapotranspiration, at 67 inches per year, significantly
exceeds annual precipitation, usually less than 10 inches. The very low rainfall
amounts resulting in the arid conditions, which with the topographically induced wind
patterns combining with the sparse vegetation, tend to cause localized “dust devils”.
The annual rainfall for Alamogordo is 12 inches per year'. Much of the precipitation
falls during the mid-summer monsoonal period (July and August) as brief, yet frequent,
intense thunderstorms culminating to 30 to 40% of the annual total rainfall.

3.9 Current and Future Land Use

The land surrounding HAFB consists of residential areas to the east and northeast (City
of Alamogordo), rangeland to the south, the White Sands National Monument to the
west, and areas where military activities are conducted to the north. The desert terrain
of the area immediately surrounding HAFB has limited development, and there are no
agricultural operations, residential communities, or large industrial operations located
adjacent to the Base. HAFB is an active military installation and is expected to remain
active for the foreseeable future. No transfer of military property to the public is
anticipated, and public access to the Base is restricted.

Residential development on the Base is limited due to environmental and operational
constraints imposed by the 100-year floodplain, historic sites, and areas identified under
the Environmental Restoration Program. Safety and noise zones also limit residential
development on HAFB. Future plans for residential development on the Base include
renovation of existing structures, replacement of inefficient buildings, and expansion into
open areas in the southeast corner of the Base (HAFB, 2000). Future land use at
SWMU 8 is not expected to differ significantly from current land use practices.

3.10 Current and Future Water Use

At present, the primary fresh water resource for the City of Alamogordo and HAFB is
Lake Bonita, 60 miles northeast of the Tularosa Basin. Currently, there are no potable
supplies of groundwater or surface water located on the Base. HAFB obtains its water

! http://countrystudies.us/united-states/weather/new-mexico/
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supply from the City of Alamogordo and the HAFB wells in the Boles, San Andres, and
Douglas well fields at the base of the Sacramento Mountains. No water supply wells
are located on or near the Base due to poor groundwater quality (TDS greater than
10,000 mg/L).
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4 SOURCE CHARACTERIZATION

Based on previous site activities described in Section 2, SWMU 8 has been the subject
of three environmental investigations, and three PCS removal actions which were
conducted from 1988 through 2008. A chronological list of the previous source area
characterizations and remedial actions conducted at SWMU 8 is presented in Section
2.6 of this report.

The primary objectives of the SWMU 8 RFI were to:

1. Collect soil samples from below Building 231 and 232 to determine the nature
and extent of soil contamination beneath these structures.

2. Install additional monitoring wells to determine the nature and extent of
groundwater contamination beneath Buildings 231 and 232.

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

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

The purpose of the RFI at SWMU 8 was to collect soil and groundwater data to fill
existing data gaps. The results of the additional subsurface soil and groundwater
characterization at SWMU 8 are presented in Section 7 of this report (Nature and Extent
of Contamination).
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5 FIELD ACTIVITIES

This section presents a summary of the SWMU 8 RFI field activities performed by
NationView from October 8 through December 14, 2010.

The objectives of the RFI activities at the previously removed Building 231 Oil/Water
Separator (SWMU 8) were to collect additional soil and groundwater data to evaluate
the current conditions beneath Buildings 231 and 232. To meet the RFI objectives at
SWMU 8, the following activities were performed by NationView from October through
December 2010:

e Advanced and sampled 12 boreholes (SWMU8-DP04 through SWMUS8-DP15)
adjacent to the previously removed Building 231 Oil/Water Separator (SWMU 8)
to identify potential releases to the soil and groundwater beneath Buildings 231
and 232.

e Collected groundwater samples from three existing monitoring wells (SWMU8-
DPO1 through SWMU8-DP03) and three newly installed monitoring wells
(SWMU8-DP05, SWMUS8-DP13, and SWMUS8-DP17).

¢ Analyzed soil and groundwater samples for VOCs, SVOCs, TPH, PCBs, TAL
metals, and TDS (groundwater only).

e Two geotechnical soil samples were collected from soil boring SWMUS8-DP16 to
provide geotechnical data of non-impacted soils at the site.

Prior to sampling activities, a Base Dig Permit (Air Force Form [AF Fm] 103) with a
utility clearance, was submitted and approved by the proper HAFB offices. All
completed field and waste handling activities at SWMU 8 were performed in accordance
with HAFB Standard Operating Procedures (SOPs), provided in the Basewide Quality
Assurance Project Plan (Bhate, 2003), as outlined in the Final RCRA Facility
Investigation Work Plan, SWMU 8, Holloman Air Force Base, New Mexico (NationView,
2010).

5.1 Subsurface Soil Sampling

In October 2010, NationView advanced a total of 12 soil borings (SWMU8-DP04
through SWMU8-DP15) within Buildings 231 and 232 adjacent to the previously
removed Building 231 Oil/Water Separator (SWMU 8) (see Figure 5-1). Soil sampling
locations were strategically spaced within both buildings in order to delineate the SWMU
8 VCM sidewall samples collected by Bhate in 2008 which contained TPH-DRO
concentrations exceeding NMED TPH Screening Guidelines for unknown oil (800
mg/kg) (NMED, 2006) (see Figure 2-6).

Sampling locations were moved on an as needed basis due to the presence of
underground utilities, overhead obstructions, or immovable objects within both buildings.
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Sampling locations were also adjusted in the field based on the presence (or absence)
of visual, olfactory, or elevated PID headspace evidence indicating petroleum
contamination, or lack thereof, in soil from adjacent boreholes. Soil sampling activities
within both Building 231 and 232 began nearest the source area and radiated outwards
to delineate the extent of potential soil contamination beneath each building.

All soil borings were advanced in accordance with HAFB SOPs provided in the
Basewide Quality Assurance Project Plan (Bhate, 2003). Soil boring SWMU8-DP05
was advanced with a Geoprobe Systems® 7822DT Series, DPT drill rig equipped with a
Geoprobe Systems® DT325 Dual Tube Soil Sampling System. Due to limited access,
all remaining indoor soil borings (SWMU8-DP04 and SWMU8-DP06 through SWMU8-
DP15) were advanced with a Geoprobe Systems® 420M Series, Dolly Mounted DPT
drill rig equipped with a Geoprobe Systems® Macro-Core Soil Sampling System. All soil
borings were sampled continuously to depths ranging between 10 and 15-ft bgs. One
soil sample for chemical analysis was collected from each borehole.

Soils were visually classified in the field by a geologist according to the Unified Soil
Classification System. Soils were field screened every 2 feet using a MiniRae® 2000
PID, with soil-headspace screening techniques to aid in selecting samples for laboratory
chemical analysis. Soil samples with the highest PID readings were retained for offsite
laboratory analysis. If no elevated PID readings were observed, soil samples were
obtained from a depth of 7 ft bgs in order to be consistent with confirmation samples
obtained during the Phase | excavation (EBASCO, 1995) and the VCM excavation
sidewall samples collected by Bhate in 2008 (see Appendix A-2 and A-6, respectively).
One soil sample was collected from each of the twelve borings for laboratory chemical
analysis (VOCs, SVOCs, TPH, PCBs, and TAL metals). Soil samples were placed in
the appropriate containers, packed on ice at 4 degrees Celsius (°C), and delivered
under chain-of-custody to Accutest Laboratories in Orlando, Florida. Soil boring logs for
this RFI are included in Appendix B of this report.

Two soil samples were also collected for geotechnical analysis from upgradient boring
SWMUB8-DP16, to provide geotechnical data from non-impacted soils (Figure 5-1).
Geotechnical soil samples were collected from depths of 2 to 3-ft bgs and 3 to 4-ft bgs
(above the water table), and analyzed for dry bulk density, specific gravity, percent
solids, and fractional organic carbon content. Geotechnical samples were collected in a
thin-walled soil sampler to ensure a non-disturbed sample, and shipped under chain-of-
custody to Accutest Laboratories in Orlando, Florida. A summary of soil boring
locations and sample intervals is provided in Table 5-1.

Additionally, 1 soil boring was advanced downgradient of SWMU 8 using the Geoprobe
Systems® DT325 Dual Tube Sampling System for installing a permanent monitoring
well (SWMU8-DP17) (Figure 5-2). This soil boring was advanced to a depth of 15-ft
bgs. Soils from this boring were lithologically logged and screened with a PID via
headspace readings by a geologist. Soil samples for offsite chemical analysis were not
collected from this borehole.

5-2 April 2012 NationView Project No.: 8080014



RCRA FACILITY INVESTIGATION SWMU 8
REPORT HoLLOMAN AFB, NM

5.2 Monitoring Well Installation and Development

As shown on Figure 5-2, three soil borings were converted into permanent 1-inch
diameter PVC monitoring wells (SWMU8-DP05, SWMU8-DP13, and SWMU8-DP17).
Upon completion of drilling at locations SWMU8-DP05 and SWMU8-DP17, a 10 foot
section of 0.010-inch slot pre-packed PVC well screen threaded to 1-inch PVC riser was
lowered into the outer casing of the DPT tool string. As the DPT tool string was
retracted from the borehole, 10/20 mesh silica sand was tremmied into the boring to a
height of 2-ft above the top of the well screen to provide an additional sand filter pack
for the monitoring well. Following placement of the sand filter pack, a 2-ft granular
bentonite seal was installed above the sand filter pack and hydrated with potable water.
Portland cement grout was then gravity fed into the borehole for the remaining annular
seal, extending to a height of 1-ft bgs. The monitoring well installed within Building 232
(SWMU8-DP13) using the limited access dolly-mounted DPT rig was constructed of
standard 1-inch 0.01 slot PVC well screen due to the fact that the dolly-mounted probe
was unable to push tooling large enough to set pre-packed PVC screens. All three
newly installed monitoring wells; SWMW8-DP05, SWMU8-DP13, and SWU8-DP17
were completed at the ground surface with protective flush mount covers, and a 1-inch
locking cap at the well head. Monitoring well construction diagrams are provided in
Appendix C of this report and a summary of monitoring well construction details is
included in Table 5-2.

Monitoring wells SWMU8-DP05, SWMU8-DP13, and SWMU8-DP17 were developed
using a combination of surging and pumping. Prior to well development, a water-level
measurement was taken at each well using an electronic water-level probe. This
information, in addition to well depth, and well diameter, was used to calculate the
volume of water in each well. Each newly installed monitoring well was surged in 2-to-3
foot intervals from the bottom of the screened interval to agitate and remove the fine
grained sediment from the filter pack. At the completion of surging the groundwater was
removed using a peristaltic pump attached to ¥-inch polyethylene tubing. Development
was performed by over-pumping the well until at least five well volumes had been
removed, and the potential of Hydrogen (pH), turbidity, dissolved oxygen, specific
conductivity, and temperature had stabilized by +/- 10 percent for at least three
consecutive readings with a multi-parameter groundwater meter equipped with a flow-
thru cell. Monitoring well development forms for each of the newly installed wells at
SWMU 8 are provided in Appendix D of this report.

5.3 Groundwater Sampling

In December 2010, groundwater samples were collected from three existing monitoring
wells (SWMUS8-DP0O1 through SWMU8-DP03) and the three newly installed wells
(SWMU8-DP05, SWMUS8-DP13, and SWMUS8-DP17) which are shown on Figure 5-2.
Prior to sampling, groundwater levels were collected from each monitoring well and the
wells were purged using low flow techniques utilizing a peristaltic pump, new dedicated
Ya-inch polyethylene tubing, and a multi-parameter groundwater meter equipped with a
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flow-thru cell. Field parameters were recorded for every well volume of groundwater
removed. Field parameters were considered stable when the pH measurements
remained constant within 0.1 units; specific conductivity, dissolved oxygen and
temperature varied by no more than 10 percent, and turbidity by no more than 5
nephelometric units. Groundwater samples were not collected until three consecutive
field parameter measurements met stabilization criteria (i.e., minimum 3 well volumes).
Appendix E provides monitoring well sample collection forms which contain the
groundwater parameter data recorded prior to sample collection. Groundwater samples
collected for VOC analysis were collected prior to other analytes, using a new
disposable Teflon® bailer. Following the collection of samples for VOC analysis,
groundwater samples for the remaining analytes (SVOCs, TPH, PCBs, TDS, and TAL
metals) were collected using a peristaltic pump and low-flow sampling techniques.
Samples collected for TAL metals analysis were field filtered using dedicated 0.45
micron disposable filters. Groundwater samples were placed in the appropriate
containers, packed on ice at 4 °C, and delivered under chain-of-custody to Accutest
Laboratories located Orlando, Florida.

5.4 Surveying

The locations of new monitoring wells within Buildings 231 and 232 (SWMU8-DP05 and
SWMUS8-DP13) were systematically measured (to scale) from the inside walls of each
building and placed onto a figure. Using a global positioning system (GPS) to plot the
indoor borehole locations was not possible due to the roof of Buildings 231 and 232
blocking out the satellite reception required to do so. All horizontal coordinates were
digitized based on the drawn-to-scale figure created in the field, and referenced to the
State Plane Coordinate System, New Mexico Central with an accuracy of +/- 1.0 ft. Top
of casing elevations were not obtained from the two new monitoring wells within
Buildings 231 and 232 due to roof interference with satellite reception. Therefore the
potentiometric map (Figure 3-8) does not include groundwater elevation data from
monitoring wells SWMUS8-DP05 and SWMU8-DP13.

The outdoor SWMU 8 RFI boreholes and monitoring well were surveyed using a
Trimble® Geometric Pro XR GPS in accordance with methods described in the
Basewide Quality Assurance Project Plan (Bhate, 2003). The horizontal locations
(northing and easting coordinates) are relative to the State Plane Coordinate System
New Mexico Central and surveyed to an accuracy of +/- 1.0 ft. Vertical elevations were
referenced to the North American Datum (NAD) 1983. The top of casing (vertical
control) was used to determine the depth and elevation of the groundwater and
surveyed to an accuracy of +/-0.01 ft. Table 3-2 summarizes the monitoring well survey
data along with depth to groundwater measurements collected in December 2010.
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5.5 Equipment Decontamination

All drilling equipment associated with soil sampling (DPT rod and tooling) was
decontaminated in accordance with the HAFB SOPs provided in the Basewide Quality
Assurance Project Plan (Bhate, 2003).

5.6 Waste Handling

All investigation derived waste (IDW) produced during the investigation process was
handled in accordance with the HAFB SOPs provided in the Basewide Quality
Assurance Project Plan (Bhate, 2003).
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6 LABORATORY ANALYSIS AND DATA VALIDATION
SUMMARY

The analysis of soil and groundwater samples collected during this investigation
followed the proposed methodologies presented in the Final RCRA Facility Investigation
Work Plan SMWU 8, Holloman AFB, New Mexico (NationView, 2010). All analytical
procedures followed the USEPA SW-846 protocol with the soil and groundwater
samples being analyzed in various combinations for the following:

e VOCs by USEPA Method 8260B

e SVOCs by USEPA Method 8270C/D

e TPH - GRO, DRO, and ORO by USEPA Method 8015M/C
e TAL Metals by USEPA 6010B/7471A/7470

e PCBs by USEPA Method 8082

The groundwater samples also included:
e TDS by Method SM19 2540C

All of the laboratory data generated as part of the RFI Work Plan conducted at SWMU 8
was validated by the project chemist. Field Quality Assurance (QA)/Quality Control
(QC) samples, including trip blanks, equipment blank, matrix spikes, and matrix spike
duplicates were collected to document field and laboratory QA/QC. The analytical data
is provided in Appendix F and Data Validation Reports are provided in Appendix G.
Accutest Laboratories in Orlando, Florida performed the analysis of all samples
collected.

Overall, only minor QC issues were identified during the data validation of the laboratory
results and the laboratory took all necessary corrective actions. All of the data were
determined to be usable with only minor qualifications. Information regarding the
precision, accuracy, representativeness, and completeness is provided in the validation
reports (Appendix G) with the following sections providing a synopsis of each analyte

group.
6.1 VOCs

Blank contamination of methylene chloride was less than two times (2x) the reporting
limit (RL) and the sample concentrations of SWMU8-DP05-7, SWMUS8-DP05-7A,
SWMU8-DP09-7, SWMU8-DP11-7, and SWMU8-DP12-7 were also less than (<) 2x the
RL; therefore the RL for this compound was qualified as “U” (the analyte was analyzed
for, but was not detected at a level greater than or equal to the level of the adjusted
reporting limit).
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The relative percent difference (RPD) between the sample (SWMU8-DP05-7) and its
field duplicate was outside project defined control limits for n-propylbenzene and was
gualified as estimated, “J”, in both samples.

The laboratory control sample (LCS) recoveries for acetone and methyl ethyl ketone
were below QC limits. Acetone was qualified as estimated non-detected, “UJ” in
samples SWMU8-DP05-7, SWMU8-DP05-7A, SWMU8-DP04-7, SWMU8-DP06-7,
SWMU8-DP07-7, SWMUS8-DP08-8, SWMU8-DP09-7, SWMUS8-DP10-7, SWMUS8-DP11-
7, SWMU8-DP12-7, SWMU8-DP14-7, SWMU8-DP15-7, SWMU8-DP13-7, and
SWMUS8-DP13-7A. Methyl ethyl ketone was qualified as “UJ” in samples SWMUS8-
DP05-7, SWMU8-DP05-7A, SWMU8-DP10-7, SWMU8-DP12-7, SWMU8-DP14-7,
SWMU8-DP15-7, SWMU8-DP13-7, and SWMUS8-DP13-7A.

The LCS recovery for n-butylbenzene was above QC limits and yielded a positive
detection in sample SWMUS8-DP05. This compound was qualified as estimated, “J”".

The surrogate 1,2-dichloroethane-d4 yielded a recovery above QC limits in the
confirmation run of sample SWMUS8-DP10-7. All positive results were as qualified
estimated, “J”.

The continuing calibration verification (CCV) was outside control limits for n-
butylbenzene in sample SWMU8-DP05 and for sec-butylbenzene in samples SWMU-
DPO05-A and SWMU-DPO05. These compounds were qualified as estimated, “J”.

6.2 SVOCs

No QC deficiencies warranted qualification of the SVOC data.

6.3 TPH

No QC deficiencies warranted qualification of the TPH data.

6.4 TAL Metals

The RPD for the laboratory duplicate of various metals was above QC limits. Due to
low duplicate and sample concentrations, the RPDs for some metals were acceptable.
The following are the samples and associated metals which required a qualification of
estimated, “J”: SWMU8-SP10-7, SWMU8-DP11-7, SWMU8-DP12-7, SWMU8-DP14-7,
SWMU8-DP15-7, SWMU8-DP13-7, and SWMU8-DP13-7A for sodium; and SWMU8-
DP14-7, SWMU8-DP15-7, SWMUS8-DP13-7, and SWMU8-DP13-7A for manganese.

The serial dilution for multiple metals was above QC limits. The following metals
yielded sample concentrations greater than (>) 50x the method detection limit (MDL)
and were qualified as estimated, “J”, in the following samples: manganese in samples
SWMU8-DP05-7, SWMU8-DP05-7A, SWMUS8-DP04-7, SWMU-DP06-7, SWMUS8-
DPO7-7, SWMU8-DP08-8, SWMU8-DP09-7, SWMU8-DP10-7, SWMU8-DP11-7, and
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SWMUS8-DP12-7; vanadium in samples SWMU8-DP05-7, SWMU8-DP05-7A, SWMU8-
DP04-7, SWMU-DP06-7, SWMUS8-DP07-7, SWMUS8-DP08-8, SWMU8-DP09-7,
SWMUS8-DP10-7, SWMU8-DP11-7, and SWMU8-DP12-7; iron in samples SWMU8-
DP10-7, SWMU8-DP11-7, and SWMU8-DP12-7; calcium in samples SWMU8-DPO05-A,
SWMU8-DP05, SWMUS8-DP01, SWMU8-DP13, SWMU8-DP02, SWMU8-DP03, and
SWMU-DP17.

The RPD between the sample (SWMU8-DPO05) and its field duplicate was outside
project defined control limits for iron and was qualified as estimated, “J”, in both
samples.

6.5 PCBs

No QC deficiencies warranted qualification of the PCB data.

6.6 TDS

No QC deficiencies warranted qualification of the TDS data.

NationView Project No.: 8080014 April 2012 6-3



SWMU 8
HOLLOMAN AFB, NM

RCRA FACILITY INVESTIGATION
REPORT

This page intentionally left blank.

6-4

April 2012 NationView Project No.: 8080014



RCRA FACILITY INVESTIGATION SWMU 8
REPORT HoLLOMAN AFB, NM

7 NATURE AND EXTENT OF CONTAMINATION

This section presents the soil and groundwater analytical results from the RFI field
activities completed at SWMU 8 by NationView from October through December 2010.
This section also presents the current nature and extent of contamination found in soil
and groundwater during this investigation. The soil and groundwater sampling locations
from this investigation are shown on Figures 5-1 and 5-2, respectively.

The objectives of the soil and groundwater sampling conducted during the RFI at
SWMU 8 were to; collect soil samples from below Buildings 231 and 232 to determine
the nature and extent of soil contamination beneath these structures, install additional
monitoring wells to determine the nature and extent of groundwater contamination
beneath Buildings 231 and 232, and to collect sufficient analytical and geotechnical data
in order to complete a site-specific risk assessment of the exposure pathways. The
ultimate objective is to obtain NFA status under criterion #5 (Appendix 4-B [NMED,
2004a]) and obtain a Class Ill permit modification to remove SWMU 8 from Table A of
the HAFB Hazardous Waste Facility Permit No. NM6572124422.

The soil (geochemical and geotechnical) and groundwater analytical results collected
during this RFI are summarized in Tables 7-1 through 7-3. Duplicate soil samples were
collected from boreholes SWMU8-DP05 and SWMU8-DP13 (7 ft bgs) and a duplicate
groundwater sample was collected from monitoring well SWMU8-DP05. The complete
laboratory analytical results for the RFI soil and groundwater sampling are included in
Appendix F of this report.

7.1 Soil Analytical Results

In October 2010, 14 subsurface soil samples (including two duplicates) were collected
from the 12 DPT soil borings (SWMU8-DP04 through SWMU8-DP15) which were
advanced within Buildings 231 and 232, in close proximity to the former Building 231
Oil/Water Separator (SWMU 8). These samples were analyzed for VOCs, SVOCs, TPH
(DRO, GRO, and ORO), PCBs, and TAL metals. Subsurface soil samples were
collected at 7 and 8 feet bgs with the last digit of the sample identification number
indicating the bottom of the sample interval. The SWMU 8 soil analytical results for all
detections above the MDL are summarized in Table 7-1 and the boring locations with
selected results are shown on Figure 7-1.

7.1.1 Volatile Organic Compounds

Twelve VOCs were detected above the MDL in the 14 subsurface soil samples
collected during the RFI (Table 7-1). The samples containing VOCs detected above the
reporting limit were; SWMU8-DP05-7, SWMU8-DP05-7A (duplicate sample), SWMU8-
DP06-7, SWMUS8-DP08-8, and SWMUS8-DP10-7. The maximum concentrations of
benzene (6.0J pg/kg), n-butylbenzene (2,690 ug/kg), sec-butylbenzene (734 ug/kg), m-
dichlorobenzene (856 ug/kg), o-dichlorobenzene (755 pg/kg), p-dichlorobenzene (708
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po/kg), ethylbenzene (143J pg/kg), p-isopropyltoluene (570 pg/kg), methylene chloride
(1,310 pg/kg), n-propylbenezene (303J pg/kg), toluene (5.0J pg/kg), and m,p-xylene
(144J pg/kg) were all well below their respective SSLs (NMED, 2009) or RSLs (USEPA,
2011). The remaining VOCs analyzed were not detected above the MDL.

7.1.2 Semi-Volatile Organic Compounds

Estimated concentrations of 3 SVOCs were detected above the MDL in 3 of the 14
subsurface soil samples collected during the RFI (Table 7-1). The samples containing
SVOCs detected above the MDL were; SWMU8-DP05-7, SWMU8-DP05-7A (duplicate
sample), and SWMU8-DP06-7 within a light greenish gray discolored zone (PCS
horizon) which had a strong petroleum hydrocarbon odor. Maximum concentrations of
2,4-dimethylphenol (666J ug/kg), 2-nitrophenol (879J pg/kg), and 1-methylnaphthalene
(646J ug/kg) were all well below their respective SSLs (NMED, 2009) or RSLs (USEPA,
2011). The remaining SVOCs analyzed were not detected above the MDL.

7.1.3 Total Petroleum Hydrocarbons

Total Petroleum Hydrocarbons were analyzed for GRO (Cg — C1p), DRO (C10 — C32), and
ORO (>C,, — Cg) fractions. The samples containing TPH concentrations detected
above the MDL were; SWMU8-DP04-7, SWMU8-DP05-7, SWMU8-DP05-7A (duplicate
sample), SWMUS8-DP06-7, and SWMU8-DP08-8. TPH-GRO detections ranged from
243 mg/kg to 737 mg/kg. TPH-DRO detections ranged from 110 mg/kg to 898 mg/kg.
TPH-ORO detections ranged from 128 mg/kg to 453 mg/kg. The combined TPH
(GRO/DRO/ORO) concentrations exceeded the NMED TPH Screening Guideline for
unknown oil (800 mg/kg) (NMED, 2006) in 3 of the 14 soil samples (SWMU8-DP05-7,
SWMUB8-DP05-7A, and SWMUS8-DPO06-7) collected during the RFI (Table 7-1). Figure
7-1 shows the distribution of TPH detected, above the NMED TPH Screening Guideline
for unknown oil in the soil samples collected during the RFI.

7.1.4 Polychlorinated Biphenyls

Estimated concentrations of 2 PCBs were detected above the MDL in 5 of the 14
subsurface soil samples collected during the RFI (Table 7-1). The samples containing
PCBs detected above the MDL were; SWMU8-DP04-7, SWMUS8-DP05-7, SWMU8-
DPO05-7A (duplicate sample), SWMUS8-DP06-7, and SWMUS8-DP08-8. @ Maximum
concentrations of Aroclor 1232 (86.4J ug/kg) and Aroclor 1254 (40.2J pg/kg) were both
well below their respective SSLs (NMED, 2009). The remaining PCBs analyzed were
not detected above the MDL.

7.1.